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HHOACHUTEJIbBHAA 3AIINCKA

[IporpamMma 1Mo XMMHUM Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHHSI COCTaBJCHA Ha
OCHOBE TpeOOBaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHOM MPOTPaMMBbI
OCHOBHOTO 001m1ero oopazoBanus, npeacraBieHHbXx B DT'OC OO0, a Takke Ha OCHOBE pabodeii
MPOrpaMMbl BOCIIUTAHUS IIKOJBI M C Y4€TOM KOHIENIHWU TPEenoJaBaHus y4eOHOTO IMpeaMera
«XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuMUM AAaET TPEACTABICHHWE O LENSIX, OOIIEH CTpaTeruu OO0ydeHus,
BOCIIMTAHUS W pa3BUTHs OOYJAIONIUXCSA CPEACTBAMHU Y4EOHOTO MpEeaMeTa, YCTaHAaBIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOTHKH Yy4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, OMpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 0O0IIET0 00pa3oBaHMs, a TAKKe TPEOOBaHUI K pe3yabTaTaM 00y4eHHS XHMHU
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWE XMUMHUU CIY)KUT OCHOBOW Il (DOPMHUPOBAHMSI MUPOBO33PEHUsI 00y4aromerocs,
€ro TPEJICTABICHUH O MaTepUAIIbHOM EIMHCTBE MHpA, BAKHYIO POJb HrparT (GopMupyembie
XAMUEH MPECTaBICHHS O B3aMMOTIPEBPALICHHUSIX YHEPTUU U 00 DBOJIOIMU BEUIECTB B MIPUPOJIC,
0 TYTAX pEUIeHHs TI00aTHHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOA,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3ali BO3MOXKHOCTEH [UIs caMOpa3BUTHS M (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIMOHAIBHOI TPaMOTHOCTH;

BHOCHT BKJIaJ B (GOPMHUPOBAHKE MBIIIJICHUS U TBOPUECKHUX CIIOCOOHOCTEH 00YyJaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHOW  NeATeNbHOCTH, OSKCIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOOUMBIX KaK B TIOBCEJIHEBHOM JKU3HM, TaK U B
npodeccruoHalIbHOM 1A TEIbHOCTH;

3HAKOMHUT CO CHEeUU(UKON HAyYHOTO MBIIUICHHUS, 3aKJIa/JbIBA€T OCHOBBI LEIOCTHOIO
B3IJIs1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOH IPaMOTHOCTH 00yUYaIOUINXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpazoBaHUE
oOyuaromuxcs.

JlanHble HampaBieHHs] B OOy4EeHHH XHUMHH 00€CIeYHBAIOTCS CIenu(PUKON colep:kaHus
y4eOHOro TmpeaMeTa, KOTOPBIA SIBISETCS TEJaroruuyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOi HAYKU XUMUU Ha ONPECIEHHOM dTare € pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOCHHUE
00y4aroUIMMUCS CHCTEMbI MepBOHAYATIBHBIX MOHSATHI XUMHUH, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa cofepKaHusl MPOrpaMMbI IO XUMUU c(HOPMHpPOBaHA HAa OCHOBE CHUCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCJIEI0BATEIBHOTO Pa3BUTHs 3HAHUI Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI KaK OCHOBBI BCET'0 €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHHS O CTPOCHUU aTOMa U XUMHUYECKOU CBS3HU;

— MPEACTaBIECHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE AMIMPUYECKH IOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3WPOBAHHS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue mporpamMmbl IO XHMHUH CIIOCOOCTBYET (DOPMUPOBAHHIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHus B Hayke. M3ydyenue xumun
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu M3ydeHNn XUMHUH TPOUCXOIUT (OPMHPOBAHUE 3HAHWI OCHOB XMMHUYECKOW HAYKH
Kak 00J1acTH COBPEMEHHOTO €CTECTBO3HAHMSA, NMPAKTHUECKOW NESATETHHOCTH YellOBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBON KyJabTyphl. 3ajaya y4eOHOTO MpeAMeTa COCTOUT B
(hOpMHUPOBAHUM CHCTEMBbl XMMUYECKMX 3HAHMM — Ba)XKHEHIINUX (aKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHHUH, JOCTYMHBIX 000OIIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, sA3bIKa
HayKH, B IpUOOLIEHNHN K HAYYHBIM METOJIaM MO3HAHUS MPH U3YyUCHUH BEIIECTB U XUMHUYECKUX
peakuuii, B GOpPMHUPOBAHUM M PA3BUTUU MMO3HABATEJIBHBIX YMEHUN M UX NIPUMEHEHUU B y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENBCKON AESITEIbHOCTH, OCBOCHUU MpaBUil 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipn u3ydeHHH XUMHUH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAUEHHE
MPUOOPEH TaKUEe 1, KakK:

— (opMHUPOBAHNE WHTEIUICKTYaJbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HamnpaBJEHHOCTh OOyUYEHHS Ha CHCTEMaTHYECKOE TNPHUOOIICHHE OOyJalomuXcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHOM  NEATENbHOCTH, HAaydyHbIM  METOJaM  [IO3HAHWUA,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— o0ecredeHne YCIOBHUH, CIMOCOOCTBYIONIMX MPHUOOPETCHUIO OOYYArOIIUMHUCS OIIbITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHI[Hi1), UMEIOIINX YHUBEPCAIIbHOE 3HAaUCHUE I Pa3IMYHBIX BUIOB JIESTEIBHOCTH;

— dopmupoBanue ool GyHKINOHAIBHON M €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPa, HCIOJIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YyYCHUH XUMHUU, MPUMEHATh HUX IMpPH pPEIIeHUH MpodieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— ¢opMupoBaHHE y 00YHAIOIINXCSI TYMAHUCTUYECKUX OTHOILLIECHUH, MOHUMAHUSI LIEHHOCTH
XMUMHYECKUX 3HAHUM Il BBIPAOOTKU 3KOJOTHYECKU II€JIeCOOOPa3HOro MOBEICHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIETSX COXPAHEHUS CBOETO 3[0POBBS U OKPYKAIOIIEH MPUPOTHOU
Cpebl;

— pa3BUTHE€ MOTHUBAlMM K OOy4YeHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUs OOIIEYEIIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIISI U HANTPABJIEHHOCTH AAbHEUIIETO 00yUEeHHUS.

CBSI3b C PABOYEN ITPOT'PAMMOM BOCIIUTAHUSI IKOJIBI

Peanmauml BOCIIMTATCJIBbHOI'O ITOTCHIIMAJIa YpOKOB XUMHUHAU (ypOQHOﬁ ACATCIIBHOCTH,
ayJUTOPHBIX 3aHATUH B paMKax MAaKCHUMaJbHO JIOMMyCTUMOH  y4eOHOW  Harpysku)
npeaycMaTpUBacT:

- MAKCUMAJIBHOC HCIIOJIb30BAHUC BOCIIMTATCIBbHBIX BOSMO)KHOCTCI\/'I CO,Z[ep)KaHI/I}I yp0KOB
JJIA (bOpMHpOBaHHH y 06y‘laIOH_II/IXC$I pOCCHﬁCKHX TpaLLI/II_[I/IOHHBIX IIYXOBHO-HpaBCTBeHHBIX nu
COL[I/IOKyJ'ILTypHBIX HeHHOCTeﬁ, pOCCHfICKOl"O I/ICTOpI/IHCCKOl‘O CO3HAHUA Ha OCHOBC
I/ICTOpI/I‘{eCKOFO HpOCBeIHeHI/IH; HOI[60p COOTBeTCTByIOH_[ePO CO,Z[ep)KaHI/I}I ypOI(OB, SaﬂaHHﬁ,
BCIIOMOTI'aTCJIbHBIX MaTepI/IaJ'IOB, HpOﬁHGMHBIX CI/ITyaLII/Iﬁ JJIA 06cy)K,[[eHI/II71;



- BKJIFOUEHHUE B COJIEP’)KAHNUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YIbTATOB BOCIMTAHUS, UX
y4eT B ONPEEIICHUU BOCIIUTATENIbHBIX 3a/1a4 YPOKOB, 3aHATUI;

- BBIOOp METOJIOB, METOJIMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCHHUTATEIBHOE BO3JCHCTBUE
Ha JIMYHOCTb B COOTBETCTBUU C BOCIMTATEIbHBIM HJAEAJIOM, LENbI0 M 3aJadyaMy BOCIMTAHUS,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTaTOB BOCIMTAHUS; PEAlM3aLUI0 IPUOPUTETA BOCIUTAHUS B
y9e0HOU IeATEITHbHOCTH;

- IPUBJICYEHNE BHUMAHUS 00yJaroMXCs K IEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha YpOKax
NPEIMETOB, SBICHUA M COOBITHI, HWHUIMHPOBAHUE OOCYXKIEHHUH, BBICKa3bIBAHUI CBOETO
MHEHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOUIEHHSI K HM3y4aeMbIM COOBITHSIM, SIBIICHUSIM,
JULam;

- IPUMEHEHHWE WHTEPaKTUBHBIX (opM yueOHONH pabOTBl — MHTEJUIEKTYaJbHBIX,
CTUMYJIMPYIOIIUX IO3HABATEJIbHYI0 MOTHBAIIMIO, WIPOBBIX METOJUK, AMCKYCCHH, Iarolux
BO3MOXHOCTb HPUOOPECTH OMNBIT BEJAEHMS] KOHCTPYKTUBHOIO JAMAJOra; TpynmnoBO paboThl,
KOTOpasi Y4YUT CTPOUTH OTHOIIEHHUS M JEMCTBOBATh B KOMAaHJE, CIOCOOCTBYET DPAa3BUTHUIO
KPUTHYECKOTO MBIIIJICHHUS;

- TOOYXXJIeHHe OOydJaronuxcs coOJ0/IaTh HOPMBI TIOBEACHHS, MpaBuja OOIIEHUS CO
CBEPCTHUKAMHM U TMEJarorudeckuMM paOOTHHKAMM, COOTBETCTBYIOUIME YKJIaay LIKOJBI,
YCTaHOBJICHUE U TIOJIEPKKY TOOPOKENATEIbHON aTMOC(EPHI;

- OpraHu3allii0 HACTaBHUYECTBA MOTUBUPOBAHHBIX U APYAUPOBAHHBIX O00YYaAIOIIMXCS
HaJl HEYCHEBAIOIMMU OJHOKJIACCHUKAaMH, B TOM 4YHCJIE C OCOOBIMH 00pa3oBaTeIbHBIMU
MOTPEeOHOCTSAMH, JAOLIEro OOy4JaroUIMMCSl COLMANIbHO 3HAYUMBIA OMBIT COTPYAHHUYECTBA U
B3aMMHOM ITOMOIIIH;

- UHUIMUPOBAHUE U TMOJICPKKY HCCIEIOBATEIbCKON IEeSITENbHOCTH OOy4Yarouuxcs,
IUIAHUPOBAHUE U BBHINOJHEHHE WHIUBUAYAIBHBIX W TPYIIOBBIX MPOEKTOB BOCIUTATEIHHOMN
HaIpPaBJIEHHOCTH.

Pe3ynbrarel eauHCcTBa yueOHOM M BOCIUTATENBHOM JEATEIHLHOCTH OTPAKEHbI B paszzelie
paboueil nmporpammbl «JIMUHOCTHBIE PE3ylbTAThl U3YUEHUS y4eOHOro MpeaMera «XuMus» Ha
YpPOBHE OCHOBHOTO 00IIIETO0 00pa30BaHUSI.

MECTO YYEBHOI'O IIPEAMETA «XUMUSI» B YYEBHOM IIJIAHE

B cucreme o6mero oOpa3oBaHus «XUMUS» SBISETCS O0SM3aTCIBHBIM  Y4€OHBIM
pEeIMETOM, KOTOPBI BXOJAMT B COCTaB MpeaMeTHOH oOnactu «EcTecTBeHHO-HaydHBIC
MPEIMETHI».

Cpoxk ocBoeHus paboueit mporpamMmmsl: 8-9 kiaccel, 2 roga

KonnuecTBo yacoB B yueOHOM IIJ1aHE Ha 3ydeHue npeameta (34 yueOHbIe HEeH )

Kiacc KonnuecTBo yacos B Henemo | KoimuecTBo 4acoB B roj
8 kmacc 2 68
9 kmacc 2 68
Bcero 136




COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMHUM B KU3HM 4YEJIOBEKAa. XMMHS B CHUCTEME HayK. leia u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX Mo3HaHus B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pa3eieHus CMeceil.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE 53JIeMEHThl. CHUMBOJBl XUMHYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass Qopmyna. BajgeHTHOCTH aTOMOB XHMHYECKHX O3JICMCHTOB. 3aKOH
MOCTOSTHCTBA cOoCTaBa BemecTB. OTHOCUTENIbHAS aTOMHAas Macca. OTHOCUTENbHAS MOJICKYJIsIpHAst
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemiectBa. Monbs. MonsipHasg macca. B3anMOCBsI3b KOJIMYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COSTMHEHUH.

dusznueckue U XUMUYECKHUE SBICHUA. XHUMHYECKas peakius U e€ MpHU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOU TMOCYIOH, MpaBujiaMHu pabOTHI B JIAOOPATOPUH U TpHEMAMHU
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHWE U KOHACHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHUE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuna meau (I1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM coiu menu (II), m3ydenme crocoGoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, TpoBeIEHHWE OUYMCTKA MOBAaPEHHOM COJM, HaONIO/IeHuEe U OINHCAaHUE
pEe3yNIbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 31eMEHT M NMPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopona B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakluu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJa B Jaboparopuud U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TemmoBoit >PpdexT XUMHUYECKON peakiy, TEPMOXUMHYECKHE YpPaBHEHUS, 3K30- H
SHAOTEPMHUUYECKUE peaKkuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxoxkaeHue BoOIOpoAa B MPHUPOJE,
¢buznuecKkrue 1 XMMUYECKUE CBOMCTBA, IPUMEHEHHUE, CTIOCOOBI motydeHusi. Kuciotsl u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBolicTBa Boabl. Bonma kak pactBoputens. PactBopbl. HacelllieHHbIE U
HEHACBIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BellecTB B BojJe. MaccoBas 071 BeIIeCTBa B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arpsA3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeauHeHuid. Okcunpl. Knmaccudukamusi OKCHUIOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3NyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.



OcnoBanus. Krnaccupukanust OCHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. Pu3ndecKue M XMMHMYECKHE CBOMCTBA OCHOBaHuM. llomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. @u3ndeckue U XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknatypa coneil. ®dusnueckue U XuMuueckue cpoiicta coseld. [lonyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIIPEJIEICHUE COAEpKaHUsI KUCIOpoJa B BO3/AyXe, M0JIydeHUE, COOMpaHue,
pacrno3HaBaHME€ M HM3y4€HHE CBOICTB KHCJIOpOJa, HaAOJIIOJIEHUE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
M3y4YeHUEe CBOMCTB BOJOpojaa (TopeHue), B3aumMmojeiictBue Bojopoaa ¢ okcuaoM wmemu (II)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIE pacTBOPEHHOIO BEILIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBust okcuma memu (II) ¢ pacTBopoM cepHO#l KHCIOTHI, KHUCIOT C MeETajuIaMH,
peakuuii HEeUTpalau3alu, MOJYy4eHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COEINHECHUI.

Iepuonuveckuii 3akon u Ilepunoanyeckasi cucreMa xumuueckux diementos JI. U.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBple MOMBITKH KIAaCCH(PHUKAUU XUMHUYECKHUX »dieMeHToB. I[lonstne o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JOYHbIE U HIEIOYHO3EMENbHbIE METAIIIbI, TaJOT€Hbl, UHEPTHBIC T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepmognueckuit 3akoH. Ilepumonnueckas cucrema xumuyeckux saeMeHtoB [[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl [leproauueckoir cucTeMbl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIx suep. HW3otombl. OnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUecKuX 31MeMeHToB llepuoanyeckoil cuctembl
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IPyNIaM U MEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoauueckoit CUCTEMBbI XUMHUECKHUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

XuMHuueckass  CBA3b. KoBanentnas  (momsipHass W HEMOJIApHAsi)  CBS3b.
ONEeKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. MlOHHas CBA3b.

Crenenp okucneHus. OKHCIMTEIBHO--BOCCTAHOBUTENBHBIE peakiuu. [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpas3loB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOpaMM KHCJOT U ILEJOYEl, MPOBEAEHUE OIBITOB, WIIOCTPUPYIOLIUX MPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie ceazu



Peanu3zanus MeXnpeIMeTHbIX CBA3EH MPU U3yYEHUU XMMHH B 8 KJIACCE OCYILECTBIISAETCS
yepe3 HCMOJh30BAaHUE KaK OOMIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK H IOHSATHH,
ABJIIIOINUXCA CUCTECMHBIMU JIA OTACIBHBIX MPEAMCTOB CCTCCTBCHHO--HAYUYHOT'O ITUKJIA.

OOmire ecTecTBEHHO--HAy4YHBIE TMOHATHSA: HAy4HBIH (DaKT, THIIOTE3a, TEOPHUs, 3aKOH,
aHaJM3,  CHUHTE3,  KIacCHU(UKAIus,  IMEePHOAUYHOCTh,  HAONIOJCHHWE,  JIKCIICPUMEHT,
MOJCITUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHC.

®usuka: marepus, aToM, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIHJA, H30TOIbI,
PaMOaKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUI 3apsi, BEIIECTBO, TeNO, O0BEM, arperaTHoe
COCTOAHUE BfIIECTBA, I'as, (1)I/I3I/I‘~I€CKI/IC BCJIIMYMHBI, €AWMHUIBI U3MCPCHUA, KOCMOC, IIJIAHCTHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdhepa, rumpocdepa, MHUHEpaAIbl, TOPHBIE TMOPOJBI, IOJE3HBIE
HCKOITaCMBbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKasl peakIus

[Iepnognueckuit 3akoH. Ilepuonnueckas cucremMa XuMHUYecKHx sieMeHToB [J[. .
MenneneeBa. CrTpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XHUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MNEPUOJAOB, Kalaus, KAIbLMS W HX COCJUHEHUN B COOTBETCTBUHM C
ITOJIOKEHHUEM 3JIEMEHTOB B [leprnoandeckoil cucreMe U CTPOEHUEM X aTOMOB.

Crpoenue BemiecTBa: BHJbl XMMHYECKOW CBA3M. THUIBI KPUCTANIMYECKUX PEMIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM M BUJA XUMUYECKOU
CBS3U.

Knaccudukanus m HOMEHKIATypa HEOPTraHMYECKUX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KIACCaM HEOPraHMYECKUX COCIMHEHUH, TEHETUYEeCKas
CBSI3b HEOPraHUYECKUX BELICCTB.

Knaccugukanus XMMHUUYECKUX peaki 0 pa3IndHbIM IpU3HAKaM (II0 YUCILy U COCTaBY
YYacCTBYIOUIMX B PEaKLUMU BELIECTB, IO TEIIOBOMY 3(QeKTy, M0 H3MEHEHHIO CTeleHel
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHUIO KaTaiu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMM, TEPMOXUMHUUYECKUE YPABHEHUS.

ITonsitue o ckopoctu XUMHUYecKol peakuuu. [loHsTne 006 0OpaTUMBIX U HEOOpPATHMBIX
XMUMHMUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TIeTeporeHHbIX peakuusx. [lonstue o
karanuse. IloHsatTe o XxuMmuYeckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMUYECKON PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMHU, SJIEKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. COCTaBICHUE YPAaBHEHHI OKHCIIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 37ME€KTPOIUTUUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEIIEKTPONUTHL. KaTHoHBI,
aHUOHBI. MeXaHM3M JHUCCOLMALMM BEUIECTB C pPa3jIMYHbIMM BHJAMM XUMHYECKOW CBS3H.
Crenenp aucconuanuu. CujabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiun MoHHOTO OOMEHa. YCIIOBUS NPOTEKAaHUS PEeaKUuil HOHHOrO OOMEHa, MOJIHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMS peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NPEJCTaBICHUNH 00 DSJIEKTPOJIUTHUECKOM naucconuanuu. KadecTBeHHbIE peaklMHW Ha HOHBL
[ToHATHE O THIPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pEaKUUu OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOLHALIUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTIBITOB, WITIOCTPUPYIOUIUX NMPHU3HAKU MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHUe



ocajJKa, BBIJCTCHHE Tra3a, o00pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX HPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHii (TOpeHUe, Peakiuu pasiokKeHUs, COCAMHEHUS),
pacro3HaBaHHE HEOPraHWYECKUX BEUIECTB C TOMOIIBI0 KAadeCTBEHHBIX PEAKIMHA Ha HOHBI,
pelieHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTtanibl 4 X coeTUHEHUS

OOmiass xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYEeCKHE CBOWCTBA Ha IpHUMeEpe Xjopa (B3aUMOJEHCTBHE C MeETajulaMd, HEMETallaMu,
miesnioyamu).  Xjopoojopon. ConsHas KHMCIOTa, XHUMHYECKHE CBOWMCTBA, IOJIyY€HHE,
npuMeHeHue. J[efcTBre Xjopa U XJI0pOBOIOPO/Ia HA OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKACHUE B TIPHPO/IE.

Oobmas xapakrepuctuka 3yeMeHTOB VIA-rpymmbl. OcOOE€HHOCTH CTpPOEHUsT aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (PU3NYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(DUKALIMK KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepol. CepoBojiopos, CTpoeHue, (U3MYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephbl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWCTBA
(oOmme Kak NpPEeACTaBUTENs Kilacca KUCIOT M cnenuduyeckue). XUMHUECKHUE peakluy,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO CHoco0a MOJMy4YyeHUsi CepHOM KHUCIOTh. I[IpumeHeHue
cepHoOM KucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(ar-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B TMpHUpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXalollel cpeJbl
COEIMHEHUSIMU cepbl (KUCIOTHBIE NOXKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CHOCOOBI €ro
MPEOTBPAIIICHHS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B Mpupoae, Gusnueckue u
XUMUYeCcKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHaK, ero pu3ndeckne u XuMHYECKUE
CBOMCTBa, MoyueHue u npumeHeHne. Coiu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHas peakuusi Ha MOHBl aMMOHHUS. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
¢bu3uYecKkne W XHUMHYECKHE CBOMCTBAa (0OIIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHMSI B KauyeCTBE MHUHEPAIbHBIX
ynoOpenuii. XumMuueckoe 3arps3HeHHe OKpYXKarolle cpeabl COeTUHEHUSIMH a30Ta (KUCIOTHBIE
JOXH, 3arps3HEHHE BO3.yXa, MOYBbI U BOA0EMOB). Docdop, amioTponHbie MOAUPHUKAIII
dbocdopa, busndeckne u xumudeckue cBoiictBa. Oxcuna dochopa (V) u dhochopHas kucnora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

O6mras xapaktepuctuka 3jeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETMIEHU OKUCIICHUS. YTIEPO, aJIOTPOINHbIE MOAU(UKAIINK, PAaCTIPOCTPAHEHHE B
npupoje, puanveckre U XUMHUECKrue cBorcTBa. Afcopouusa. KpyroBopot yriepojaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKHe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTUYECKUe MpoOJIeMbl, CBsA3aHHbIe ¢ okcuaoM yriepona (IV),
TUIOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
conu, X (pu3MUeckrue W XUMHUYECKHE CBOWMCTBA, IMONyueHHUE U HpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHaT-noHbl. Mcmonb3oBanume  kapOoHaToB B OBITY, MEIMIIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COEAMHEHUSX yIriepoja
(MeraH, 5TaH, OSTHJIEH, aleTWIEeH, 3TaHOJ, TIJIMIEPHH, YKCycHas kuciaora). [IpupoaHbie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, HMPUPOAHBINA Ta3, He(pTh), MPOAYKTHl HUX NepepadOTKU
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B JKM3HHM YeloBeka. MarepuaibHOE €IUHCTBO
OpPraHUYeCcKUX U HEOPraHMUECKUX COEMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4eHUE M TPUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOmme mnpezacraBieHus o0 okcuzae kpemuus (IV) u



KpeMHHEBOH kucnoTe. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiime
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. I[IpoGiembl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3yueHre o0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI, TPOBEICHUE
KAaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBI U HAOINIOJIEHUE NMPU3HAKOB UX IPOTEKAHUS, OMBITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIIGHHE C OO0pasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEepHasoOB), HaAONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHUCJIOTBI, IIPOBEJICHHE KAaY€CTBEHHOM peakuMM Ha cyinb(arT-uoH W HaONIo/leHue IMpHu3HakKa eé
MIPOTEKAaHMsI, O3HAKOMJIEHHE C (PU3UYECKMMH CBOWCTBaMHM a30Ta, ¢ocopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX yr00peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHHMA U (¢ochaT-MOH M H3YUYEHHE IMPU3HAKOB UX
MPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTaUIMYECKUX PEMIETOK aiamasa,
rpadguta, GyaIepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpOIMA PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMui Ha KapOoHAT U
CIWJIMKAaT-HOHbl W H3Y4YEHHE TMPU3HAKOB MX TMPOTEKAHMsS, O3HAKOMJIEHHE C MpPOIyKLUUEn
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmue
HEMETAIUIbI U UX COCTUHEHUSD.

MeTaJuibl B UX COCIMHEHUS

OOmiass XapakTepuCTHKa XUMHUYECKHX D3JIEMEHTOB — METaUIOB Ha OCHOBaHUHM UX
noJjioxxeHud B [lepuoandeckoit cucteMe xumuueckux snemeHToB . . MenzaeneeBa u ctpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauiMueckas CBA3b M METAJIMYECKas KpUCTAJUIMYECKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HaNpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTaiioB. OOmue crnocoObl noxyueHus MeTaioB. [loHsTHE 0 KOPPO3UM METALIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHHM, OpOH3a) U
UX MMPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsle MeTauIbl: MOJOKeHUE B [lepuoanyueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpO€HUE UX aTOMOB, HaXOKJAEHUE B npupoae. PU3NuecKrue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COETUHEHMUIA.

[[lenouHo3emenbHbIE METAUIbl MAarHui W Kajblui: moJiokeHue B [lepmoanueckoii
cucteMe xumudeckux snemMeHToB [[. M. MeHneneeBa, CTpoeHHE HMX aTOMOB, HaxOXJICHUE B
npupoje. Gusnyeckne 1 XMMUYECKUE CBOMCTBA MarHus M Kajablusd. BaxHelmme coequHeHUus
KanpIus (OKCHII, TUIPOKCU], coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nonoxxenue B Ilepumomnueckoil cucrteme xumuyeckux snemeHtoB /[ U.
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATFOMUHHUSL.

Kenezo: mnonoxenne B Ilepumonnueckoid cucreme xumuyeckux snemeHtoB J[. .
MenneneeBa, CTpOEHHE aTromMa, HaxXOKJAeHWe B npupoje. dusndeckue U XMMHUYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu skenesa (II) m sxemesa (III), ux cocras, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C OO0pa3llaMd METaUIOB M CIUJIABOB, UX (PU3MUYECKMMM CBOWCTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCH/IA KaJIbIUs U HATpUs ¢ BOJOH (BO3MOXKHO MCIOJIb30BAHUE



BHJIEOMATEpUAJIOB), HCCIIEJOBAHME CBOMCTB KECTKOW BOJIBI, IPOLECCA TOPEHUS JKele3a B
KHCIOpO/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIUHKA, kene3a (II) u xenesza
(IIT), menu (II), HaOnroeHne U OMMCAHME MPOLIECCOB OKPAIIMBAHUS IJIAMEHW MOHAMH HATpus,
KaJdus ¥ Kaublus (BO3MOXHO HCHOJIB30BAHUE BUICOMATEPHUAIOB), HCCIEIOBaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJIOMUHUS U THAPOKCUA [IMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPY:KaIOLIAs cpeaa

BemectBa u MaTepuainbl B IOBCEAHEBHON KM3HU YelIOBEKA. be3onacHoe HCIoIb30BaHUE
BEIIECTB M XHMHYECKUX peakiuil B ObITy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XuUMHYeCKOoe  3arpsA3HEHHE  OKpyXKarouleil  cpenpl  (TpenenbHas — JIOIMyCTHMast
KOHIIeHTpaius BemecTs, naiee — [1JIK). Pons xumun B pemeHnn S5K0JI0rHIecKuX mpooaem.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTepUalbl).

Meosrcnpeomemmnwie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MpHU U3yYEeHUU XUMHH B 9 Kilacce OCYIIECTBISETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUH, TaKk U TOHATHH,
SIBJISIFOILIMXCSI CHCTEMHBIMHU JUTSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO0uiue ecTecTBEHHO-HAy4YHbIE TMOHATUSA: HAy4dHbIM (akT, rUmores3a, 3aKOH, TEOPHs,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepUOAMYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJIENTUPOBaHNE, U3MEPEHNE, MOJIEIIb, SIBJIEHUE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MaTEpUAIIbI.

®usuka: marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUA, H30TOIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUH 3apsi, M[POBOJHHMKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TeJI0, 00BbEM, arperaTHoe COCTOSTHHE BEIIecTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEIETKa, CIUIaBbl, (U3UUECKHUE BEIHYUHBL,
€AVHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE€3/b1, COHIIE.

buonorust: gorocunTes, apixanue, Ouocdepa, IKOCHCTEMa, MUHEPATbHBIC YIOOpEHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, INTATEIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE TMOPOJIbI, IOJIE3HbIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI IO XUMHUU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yIhTATHl OCBOCHUS MTPOTPAMMEI OCHOBHOTO OOIIETo 00pa30BaHMUs JOCTUTAIOTCS B XOJI¢ OOyUYCHHS XUMHUHU B €IMHCTBE yU4eOHOU
W BOCITHTATEIILHON ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUILIMOHHBIMU pOCCHfICKPIMPI CONUOKYJILTYPHBIMU U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMMU,
MPUHATBIMH B OOIECTBE TMpaBWJIaMH M HOPMaMH TOBEJEHUS W CIIOCOOCTBYIOT MpOIleCCaM CaMOIIO3HAHMS, CaMOPA3BUTHUS W COLMATU3AINHI
00yJaronuxcs.

JImaHOCTHEIE PE3YJIbTAThl OTPAXAaOT TOTOBHOCTH 06yqa}01111/1x051 PYKOBOACTBOBATHCA CHUCTEMOI NO3UTHUBHEIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ n
pacIIupeHue OIbITa JACSITEIIbHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTpHOTHYECKOTO BOCTIUTAHUSI:

HEHHOCTHOI'O OTHOIICHHA K OTCYCCTBECHHOMY KYJIbBTYPHOMY, HUCTOPUYCCKOMY M HAYYHOMY HACICIAWIO, ITIOHUMAHUA 3HAYCHUA XUMHUYECKOU
HayK{ B JKU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(POPMAIMEH O TIEPEIOBHIX TOCTIKEHUSIX U OTKPHITHUSIX MHPOBOU H
OTEYECTBEHHOM XUMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YyCTPONCTBE MHUpa 1 0OIIECTBa;

2) rPa’KAaHCKOr0 BOCTIUTAHUS:

MPEJICTaBICHHUS] O COIMAIBbHBIX HOPMaX M MpPaBUJIAX MEXKJIWYHOCTHBIX OTHOILIEHHH B KOJIJIEKTUBE, KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B
0OIIIECTBEHHO TIOJIE3HOM, Yy4eOHO-MCCIIeNOBATEILCKONM, TBOPUYECKOM W IPYrMX BHUIAX ACATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM
NEeSITeIbHOCTH TIPU BBITIOJIHEHUH YYEOHBIX, MMO3HABATEIbHBIX 3aJay, BBIIIOJHEHUU XMMHUYECKHUX HKCIEPUMEHTOB, CO3JAaHUM Y4E€OHBIX IMPOEKTOB,
CTpEeMJICHHS K B3aUMOIIOHUMAHHIO U B3aUMOTIOMOIIIM B MpoIiecce 3TON yueOHOM AesITeNbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE M MOCTYIIKH
CBOMX TOBApUIIIEH € MO3UIIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPEICTaBICHHUSI O BEIIECTBE M XMMHUYECKOW peaklUd, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTaBIISIOLIME OCHOBY JUIsl TOHMUMAaHMs CYIIHOCTH HAYYHON KapTUHBI MUPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJIbI,
B3aMMOCBSI35X YEJIOBEKA C IPUPOIHOM Cpelioi, O PO XUMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIC MOTHBBI, HAITPABJICHHBIE HA MOTy4Y€HHUE HOBBIX 3HAHUI MO0 XUMUHU, HEOOXOIUMBIE [UIsl 00BSCHEHUS HAOII0JaeMbIX TIPOLIECCOB
U sIBIICHUH, TIO3HABATENbHOM, MHPOPMALIMOHHON U YUTATEIHCKON KYJIbTYphl, B TOM YHCIJIE HABBIKOB CAMOCTOSATEIBHON PabOThI ¢ yUEOHBIMU TEKCTAMHU,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUUECKUMHU CPEICTBAMHU HH(POPMAIIHOHHBIX TEXHOJIOTHIl;

MHTEpeC K O0YyYeHUIO M MO3HAHUIO, JTF0003HATENFHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpPA30BaHUIO, TPOSKTHOM M HUCCIIEI0BATENbCKON
JesITeNFHOCTH, K OCO3HAHHOMY BBHIOOPY HAMpaBIEHHOCTH U YPOBHS 00yU€HUS B JTATbHEUIIIEM;

4) popmMupoBaHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH J>KHU3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO, YCTAHOBKM Ha 3I0pOBBI 00pa3 JKU3HU, OCO3HAHUE
MOCNIECTBUI U HENPUSTUE BPEAHBIX MPHUBBIYEK (YIOTPEOJICHHUs] aJKOToJisg, HAPKOTUKOB, KYpPEHHs), HEOOXOJAMMOCTH COOMIOACHHS IpPaBUII
0€30MacCHOCTH NP OOpAIEHUH C XUMHUYECKUMHU BEUIECTBAMU B OBITY M pEaIbHOMN KH3HU;



5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTHUYECKOMY M3Y4YCHHUIO mpodeccuid U Tpyda pa3inyHOrO pPoja, yBaXEHHE K TPYAY M pe3yibTaTaM TPYJOBOH JEATEILHOCTH, B
TOM YHCIJIe Ha OCHOBE PUMEHEHHS MPEIMETHBIX 3HAHUH 110 XUMHUH, OCO3HAHHBIN BBIOOp MHAWBUAYAILHOW TPACKTOPHUHU MPOJOIDKEHHSI 00pa30BaHU C
y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCTIenTHOW MpohecCnOHATBHON AEATEIBHO CTH
Y Pa3BUTHUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTb aIaITHPOBATHCS B TPOPECCHOHATIBLHOM cpee;

6) IK0JI0THYECKOT0 BOCTIUTAHHUSI:

9KOJIOTMYECKHU 11€JI€CO00pa3HOE OTHOILIEHUE K MPHUPOJE KaK MCTOYHUKY JKM3HU Ha 3eMJjie, OCHOBE €€ CYIEeCTBOBAHUS, TOHUMAaHNUE LIEHHOCTU
310pOBOro M 0Oe3omacHOro oOpas3a »KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MYECKOMY M TICHXMUYECKOMY 3/10pPOBbIO, OCO3HAHHE
LIEHHOCTHU COOII0ACHUS MpaBui 6€301aCHOTO MOBEIEHUS IIPU paboTe ¢ BELIECTBAMMU, a TAKXKE B CUTYalLlUAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIO JIEH;

CIIOCOOHOCTH MPUMEHSATH 3HaHUs, NOJydaeMble IPU U3YyYeHUHU XUMUH, JJIs PELIeHHs 3ajjayu, CBSI3aHHBIX C OKPYXKAIollel MpupoaHON cpenoil,
JUISl TIOBBIIIEHUSI YPOBHS 3KOJIOTHYECKON KYJIbTYpPBhl, OCO3HAHUSI II100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPpoOIeM U MyTel UX peuieHusl HocpeaCcTBOM
METOJIOB XUMHH, SKOJOTUYECKOIO MBIIIUIEHHSI, YMEHUSI PYKOBOJICTBOBATHCS UM B ITO3HABATENIBHO I, KOMMYHHUKAaTUBHOW M COLIMAIBHON ITPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATBI

B cocraBe meTanpeaMeTHBIX Pe3y/IbTaTOB BBIJICISAIOT 3HAYMMBIE 711 (POPMHUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHBIE MMOHATHS (3aKOH, TEOPHUS,
MIPUHIINII, TUMOTE3a, (PAKT, cUCcTeMa, MPOIeCcC, IKCIEPUMEHT U JIPYroe.), KOTOPhIe MCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX MpeaAMeTax U
TTO3BOJIAIOT HAa OCHOBE 3HAHWW W3 3TUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O 1EJOCTHON HAyYHOW KapTUHE MUPA, U YHUBEPCAIbHBIC ydeOHbIC
neicTBus (MO3HABATENIbHBIC, KOMMYHUKATHBHBIE, PETYJSITUBHBIE), KOTOphIE 00OecreunBarOT (OPMHPOBAHHE TOTOBHOCTH K CaMOCTOSITEIILHOMY
MJITAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU NEATENHHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJormnueckue neiicTBus:

YMEHHUS HCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS NP OCBOCHHWM 3HAHUH: PACKPBIBATH CMBICT XUMHUYECKHX MOHATUH (BBIACIATH HUX
XapaKTepHbIC TMPU3HAKU, YCTAHABJIMBATh B3aUMOCBS3h C JAPYTMMH TOHSATHSMH), WCIOJIb30BaTh IMOHATHS Uil OOBSCHEHUS OTICIBHBIX (DaKTOB M
SBJICHUW, BBHIOMpPATh OCHOBAHUSA WM KPUTEPUU JUIS KIacCHU(PHUKAIMM XMUMHUYECKHUX BEUIECTB M XUMHUUYECKUX DEaKIHi, YCTaHaBIUBATh MPUUYUHHO-
CIIEJICTBEHHBIE CBSI3U MEXKIY 00bEKTaMU M3y4EHUS, CTPOUTH JIOTHUECKHUE PACCYX ACHUS (MHIYKTHUBHBIC, IEAYKTUBHBIE, IO aHAJIOTUH), AE€TATh BBIBOIBI
M 3aKJIIOUYCHHUS,

yMEHHE MPUMEHSATH B MpoIlecce MO3HAHUS MOHATHS (MPeMETHBIE U METalpeIMETHbIE), CHMBOJINYECKUE (3HAKOBBIE) MOJEINH, UCIIOJIb3yeMbIE B
XHUMHUH, TPEoOpa3oBbIBaTh IIUPOKO MPUMEHSEMBIC B XHMHH MOJCIIBbHBIC IMPEACTABICHUS — XUMHUYCCKUN 3HAK (CHMBOJI JJIEMEHTA), XMMHYECKas
dbopMyna 1 ypaBHEHHE XUMHUYECKON peaKkiuu — MPHU PElIeHUH yueOHO-TI03HABATEIbHBIX 33724, C YYETOM ITUX MOJAETBHBIX MPEACTABICHUN BBISBISTH
U XapaKTepH30BaTh CYIIECTBCHHbIC MPU3HAKA H3Y4aeMbIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U XHMHUYECKUX pEaKIMid, BBISBIATH OOIIMe
3aKOHOMEPHOCTHU, TPUYUHHO-CJIEACTBEHHBIE CBSI3H U MMPOTHUBOPEUUS B U3y4aeMbIX MPOLECCaX U SABJICHUSIX.

ba3oBble ncciaenoBareibCKue AeiCTBHS.



YMEHHE HCIIOJIb30BaTh IMIOCTABJICHHBIC BOMIPOCHI B KAYECTBE HHCTPYMEHTA TIO3HAHMS, & TAK)KE B KAYeCTBE OCHOBBI JIISI (JOPMUPOBAHUS THITOTE3BI
IO MPOBEPKE MPABUIIHBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

MPUOOpETEHUE OIBITa IO IUIAHUPOBAHUIO, OPraHU3AIMH W MPOBEICHUIO YYCHHUYSCKUX OSKCIICPUMEHTOB, YMCHHE HAOJIO/IaTh 3a XOJOM
mporecca, CaMOCTOSITETIbHO TPOTHO3WPOBATH €r0 pe3yabTar, (OpMYyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pe3ylbTaTaM IPOBEACHHOTO OIIbITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undopmanueii:

YMEHHE BBIOUPATH, aHATM3UPOBATH U MHTCPIIPETUPOBATh MH(DOPMAIHIO PA3IUMYHBIX BHJIOB U (OPM TIPEICTABICHHUS, IMOJYy4aeMyI0 M3 Pa3HBIX
VMCTOYHUKOB (HAYYHO-TIOMYJSIPHAS JIUTEpaTypa XUMHUYECKOTO COJIEp)KaHUs, CIPaBOYHBIC TOCcOoOMs, pecypchl MHTepHeTa), KpUTUYECKH OIICHHBATh
MPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJBI W 3alpOChl TPHU TOUCKE U O0TOOpPEe WH(POPMAIIUU M COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX IS
BBITIOJTHEHUST yJYEOHBIX W ITO3HABATEIBHBIX 3aJad OINPEACIEHHOTO THIIA, NMPHOOpPETCHHE OIbITa B OO0JACTH HCIOJIL30BaHUS WH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOW AKTHBHOTO WCIOJH30BAHHS PA3JIMYHBIX TMOMCKOBBIX CHCTEM, CaMOCTOSITCIILHO BBIOMPATH
ONTHMATBHYI0 (OpPMY TpEACTaBICHUS WH(DOPMAIIMM W WILTIOCTPHPOBATH peIIacMble 3aadd HECIOXHBIMH CXEMaMH, JuarpaMMaMu, JIPYTHMH
dhopmamu rpaduKy ¥ ©X KOMOMHAIUSMU;

YMEHHE HCIIOJb30BaTh W AaHAM3UPOBAaTh B TMpollecce Y4eOHOW U HCCIeIOBaTENbCKOW AESITEIbHOCTH HMHGOPMAIUI0O O BIUSHUH
MIPOMBIIIJIEHHOCTH, CEITLCKOTO X0341iCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOUIEH MPUPOTHOM Cpeibl.

KoMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

yMEHHUS 3a7aBaTh BOMPOCH! (B XOJ€ auMaiiora W (WJIM) AWUCKYCCHH) IO CYIIECTBY O0OCYXIaeMOW TeMbl, (GOPMYITHPOBATH CBOM TMPEIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS IPETIOKEHHON 3a/1auu;

YMEHHS TPEICTABIATh MOJIYYEHHBIE PE3ylbTaThl MMO3HABATEIBHOU NEATEIBHOCTH B YCTHBIX M MUCHBMEHHBIX TEKCTaX; JeJIaTh MPEe3eHTAIHI0
pPE3yJIbTATOB BBIMOJHEHUS XUMHUYECKOTO AKCIEPUMEHTa (JabopaToOpHOTO OIBITa, JIAOOPATOPHOH pabOThl MO HCCIETOBAHHIO CBOWCTB BEIIECTB,
y4eOHOTO MPOEKTA);

YMEHHSI y4eOHOIr0 COTPYIHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM MO3HABATENILHOM M HMCCIEI0BATENbCKOM NEATEIHHOCTH MPU PELICHUU
BO3ZHUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COTJIACOBAHUS MO3ULIMK (0OCYXKAEHHS, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMBI»,
KOOPIUHAIINS COBMECTHBIX JICHCTBUH, OIIpe/Ie]ICHHe KPUTEPHEB 10 OLIEHKE KaueCTBA BHITIOJTHEHHON paObOThI U JPYyTHUE).

PeryasiTuBHbIe YHMBepPcaJIbHbIE YUeOHbIe NelicTBUS:

YMEHHE CaMOCTOSATENbHO OMPEAeNsiTh LEeNH JEeSITeNbHOCTH, IJIAHUPOBaTh, OCYIIECTBIATh, KOHTPOJMPOBATh W MPH HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JIESATEILHOCTD, BHIOMpaTh Hanbosee 3(pPekTUBHBIE CHOCOOBI pelieHusl yueOHbIX U MO3HABATEIbHBIX 3a7a4, CAMOCTOATEIbHO
COCTaBIISATh WM KOPPEKTUPOBATH MPEUIOKEHHBIN alTOPUTM JACUCTBUN MPH BBHIMOJTHEHUH 33aJaHUI C YIETOM MOJIy4eHHUS! HOBBIX 3HAHUN 00 M3y4aeMbIX
00BEKTaX — BEIIEeCTBAX U PEAKIINAX, OIICHHUBATh COOTBETCTBHUE MOJNYYEHHOTO pe3yiabTaTa 3asBICHHOMN IIEJIM, YMEHHUE HCIOIb30BaTh U aHATM3UPOBATH
KOHTEKCTBI, TIpe/ijlaraéMble B YCIOBUH 3aJaHHIH.

HNPEIMETHBIE PE3YJIBTATbBI



B cocraBe mpeaMeTHBIX pe3ybTaTOB MO0 OCBOSHHIO 00S3aTEIFHOTO COACP)KaHUs, YCTAHOBICHHOTO JaHHOW pabodeil mporpaMMon, BBIIEISIOT:
OCBOCHHBIE OOYYaIONUMUCS HAaydHbIC 3HAHHUSA, YMEHHUS W CIOCOOBI ACHCTBUMA, crenu(HUEcKHe s MPEIMETHOW o0mactu «XUMHs», BUIBI
JEATETBHOCTH IO TOJIYYSHUIO0 HOBOTO 3HAHMS, €T0 MHTEPIPETAINH, TIPEOOPa30BAHHUIO U IPUMEHEHHUIO B PA3ITMYHBIX YUCOHBIX M HOBBIX CUTYaIIHsX.

K koHIry o0y4eHust B 8 Ki1acce nmpeMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE OYAYyT OTpaxarh C(HOPMHPOBAHHOCTh y OOYUAIONIUXCS YMEHUH:

® PpaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHITHN: aTOM, MOJIEKYJa, XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
cMmech (0JJHOPOIHAS M HEOTHOPO THAS ), BAJIGHTHOCTh, OTHOCHUTEINIbHAS aTOMHAsI M MOJICKYIISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJII XHMUYECKOTO AJIEMEHTa B COSIWHEHHH, MOJISIPHBIH O00BEM, OKCHI, KUCIOTa, OCHOBaHHE, COJIb, DJIEKTPOOTPUIATEILHOCTD, CTENEHb
OKHCIICHHSI, XUMAYECKasl PEaKIysl, KIACCH(PUKAMS PEaKIHii: peaKii COSAMHEHHsI, PEaKIMH PA3I0KEHUs, PEaKIUN 3aMeIIeHHs, peakui oOMeHa,
9K30- U JHJOTEPMUYECKHE pEeaklWu, TEIuIoBOM 3((deKT peakuuu, SApOo aToMa, AIIEKTPOHHBIM ClI0M aroma, aTromMHas OpOWTaib, paauyc aToma,
XAMUYECKasl CBSI3b, MOJISIPHAS U HETIOJISIPHAs KOBAICHTHASI CBSI3b, HOHHAS CBSI3b, HOH, KATHOH, aHUOH, PACTBOP, MAacCOBast JIOJISI BENIECTBA (TIPOIIEHTHAS
KOHLIEHTpAlIMs) B PaCTBOPE;

® JULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUH M MPUMEHSITH 3TH TIOHSATHS TIPH OIIMCAHWH BEIIESCTB U MX IPEBPAIICHHIA,

® JCITOJIb30BATh XUMUYECKYIO CHMBOJIMKY JUISI COCTaBIICHHsI (POPMYJT BEIIECTB M YPABHEHUH XUMHUECKUX PEAKIIN;

® OIpENeNsATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHApPHBIX COCNMHEHHSX, CTEIICHb OKHCICHUS DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
MIPUHA/IIEKHOCTH BEIIECTB K OMpeeIEHHOMY KJIacCy COeAMHEHUN 1Mo popMyrnaM, B XUMUYECKON CBS3H (KOBaJICHTHAsI U HOHHAS) B HEOPraHMYEeCKUX
COEJIMHEHUSX;

e packpbiBaTh cMmbici [lepuoandeckoro 3akona J[. . MenpaeneeBa: 1eMOHCTpUPOBATh MOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMUMHYECKUX DJIEMEHTOB OT MX MoyiokeHusi B Ilepmonnyeckoil cucteme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4EeHHsI, 3aKOHa ABOraJipo;

® OMNUCHIBATh U XapakTepu3oBaTh TabnuuyHyio ¢Gopmy Ilepuonnyeckoil cuCTEMbl XMMHUYECKUX AJIEMEHTOB: pazinyaTh MOHATHUS «TJIaBHAS
noarpymnma (A-rpymmna)» u «nodounas noarpynna (b-rpyrmma)y», Mansie u 6oJsbIINe MTEPUOabl, COOTHOCUTH 0003HAYCHHUSI, KOTOPbIC UMEIOTCS B TAOIHIIE
«[lepuonuyeckas cuctema xumuueckux snementoB /. . MenzaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMUYECKUX 3JIEMEHTOB
(cocraB u 3apsia sapa, oOliee YUCIOo JIEKTPOHOB U pacHpe/IesieHHue UX MO 3JIEKTPOHHBIM CIO0SAM);

e Kiaccu(pUIMPOBATH XMUMHYECKHUE DJIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XMMHUYECKHE PEaKIuH (0 YUCIY U COCTaBy y4YacCTBYIOIIHUX B
peaKIuu BEIIecTB, MO TEIJI0BOMY 3P EKTY);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XHMHUYECKHE CBOMCTBA BEUIECTB PAa3UYHBIX KIACCOB, IMOATBEp)KJas OMHCAHHE MpPUMEpaMU
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHIA;

® TIPOrHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAIleHUi B
Pa3IMYHBIX YCIOBUSX;

® BBHIUKCIATH OTHOCUTEIBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJI0 XHMHUYECKOTO 3JeMeHTa Mo ¢opmyre
COEIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKOHN peakinu;



® MPUMEHATH OCHOBHBIC OIEPAlMU MBICIUTEIBHON JEATENIFHOCTH — aHaJIW3 W CHUHTE3, CpaBHEHUE, OO0OOIIEHWE, CHUCTEeMAaTH3aIHIo,
KJIacCU()MKAIMIO, BBISBICHHE NMPHUYNHHO--CJIEICTBEHHBIX CBS3€H — ISl M3yYCHHUs] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYYHBIC
METO/IbI TIO3HAHUS — HAOMIO/ICHHE, U3MEPEHHUE, MOJICTTUPOBAHIE, IKCIIEPUMEHT (peabHbIN U MBICJICHHBIN);

e CJIeJI0BaTh IPaBUJIaM MOJIb30BAaHUS XUMHUECKOM NOCY101 U 1a00paTOpHBIM 000PYJOBaHUEM, a TAK)KE IIpaBUiIaM OOpaIlleHHs C BEelleCTBaMU
B COOTBETCTBHHM C MHCTPYKIHSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHYECKUX OIBITOB IO TOIYYEHHIO W COOMPAHHMIO Ta3000pa3HBIX BEIIECTB
(BoOpoAa M KHCIOpOJa), MPUTOTOBIEHUIO PAaCTBOPOB C OIpENEIEHHONM MacCcOBOM J0jel pacTBOPEHHOIO BEIECTBA, IJIAHUPOBATh U MPOBOJUTH
XMUMHMUYECKHE HKCIIEPUMEHTHI TI0 PAcTO3HABAHUIO PACTBOPOB ILIENOYEH M KUCIOT C OMOIIbIO MHIMKATOPOB (JIaKMYC, (eHON(TaNIEenH, METUIIOPAHXK U

TpYTHE).

K xonIty 00yueHus B 9 kjiacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE OYAYT OTpakaTh CPOPMUPOBAHHOCTH Y 0OYJAIOITUXCS YMEHHM:

® DPACKpPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX HOHITUN: XUMHUYECKUU 9JICMCHT, aTOM, MOJICKYyJd, MOH, KaTUOH, aHWOH, ITPOCTOC BEIICCTBO,
CIIOXKHOE BEIIECTBO, BAJICHTHOCTB, 3JICKTPOOTPHUIATSIIBHOCTh, CTENICHh OKHCIICHHS, XHMHUYECKas PEAKIHsl, XMMHYECKas CBS3b, TEIIOBOH 3(dekT
peakIy, MOJb, MOJSPHBIA O00BEM, pPacTBOP, DJIEKTPOIHUTHI, HEIICKTPOJUTHI, JJICKTPOJIUTHYECKAs JUCCOLMAINS, PEaKIMH HOHHOTO OOMEHa,
KaTaJin3aTop, XHUMHUYCCKOC paBHOBECHUC, O6paTI/IMI)Ie )51 HeO6paTI/IMI)Ie pC€aknur, OKHCIUTCIbHO-BOCCTAHOBUTCIBHBIC PCAKIIUHU, OKHCIUTCIIb,
BOCCTaHOBHTENIb, OKHCIICHHE M BOCCTAHOBIJICHHE, a/UIOTPOMUs, aM(OTepHOCTh, XUMHUECKass CBs3b (KOBAJICHTHAs, HWOHHAs, METaJTHYECKas),
KpHUCTaJTHIeCKasi peréTka, KOppo3us METaJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOH peaKinu, mpeIeibHo nomyctumas konneHtparwms [1/1K Bemectsa;

® HJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECCKHUX IMOHSATHI U IPUMEHSTH 3TH TIOHSATHS TIPU ONMCAHUU BEIIECTB M UX MPEBPAICHHIA;

® JCIT0JIb30BaTh XUMUYECKYIO CHMBOJIMKY JUTSI COCTAaBIICHHsI (POPMYJT BEIIECTB M YPABHEHUH XUMHUECKUX PEAKIINH;

® OIPECIIATh BAJICHTHOCTh M CTEIICHb OKUCIICHHUS XUMHUYECKUX JIEMEHTOB B COCMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJIC)KHOCTh BEIIECTB K
OTpENENEHHOMY KJIACCY COCOUHEHUH 1o (opMmynaM, BHJ XUMHUYECKOW CBS3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKHX
COCIIMHEHUSX, 3apsj MOHA N0 XUMHUYECKOW (QopMmylie, XapaKTep Cpeibl B BOJHBIX PACTBOPAaX HEOPraHMYECKHX COCITUHEHHU, THUI KPHCTAILTHYECKOU
PEIIETKN KOHKPETHOTO BEIECTBA;

e packpbiBaTh cMbich [lepuomudeckoro 3akona JI. M. MeHzaeneeBa W JEeMOHCTPUPOBATh €r0 MOHMMAaHHE: OIMCHIBATH U XapaKTEPH30BaTh
TabmuuHyo ¢Gopmy [lepHoauueckoil CUCTEMbl XUMHUYECKUX JJIEMEHTOB: pasiMuaTh MOHATUS «IJIaBHAs moAarpymmna (A-Tpynma)» U «mnoOodHas
noarpymnmna (b-rpynma)», Manbie U 0ONbIINE TEPHOJbI, COOTHOCHTh 0003HAUCHHS, KOTOPHIE MMEIOTCS B TNEPUOIUYECKOM TaOJUIE, C YHUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XHMHYECKUX JJIEMEHTOB (COCTAaB W 3apsyl supa, oOIlee 4YHCIO 3JIEKTPOHOB M PACIpE/CICHUE HX IO
AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB 3JICMEHTOB W HMX COCIMHEHHMH B TpeieiiaX MajbiX MEPHUOJ0B U
TJIaBHBIX MOATPYII C YIETOM CTPOCHUS UX aTOMOB;

e Kiaccu(pUIMPOBATh XMUMHYECKHE DIIEMEHThI, HEOPTraHMYECKHE BEIIeCTBAa, XUMHUYECKHE peakiuu (M0 YHUCIy U COCTaBYy YUYaCTBYIOIIMX B
pEaKIuu BEIeCTB, MO TEeMI0BOMY 3G (HEKTy, 0 M3MEHEHHUIO CTENEHEH OKUCICHHSI XUMUYECKHIX JIEMEHTOB);

® XapaKTepu3oBaTh (OMUCHIBATH) O0IIME U crenuuIecKkue XMMHUECKUE CBOWCTBA MPOCTHIX U CIOXKHBIX BEIECTB, MOJITBEPKIasi OMUCAHHE
pUMepaMu MOJIEKYISPHBIX M HOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;



® COCTaBJATH YPAaBHEHMUS NIEKTPOJUTHYECKOM IUCCOLMALMHU KHCIIOT, IIEJIOYEHd M COJIEH, IOJHBIE M COKpPALIEHHBIC YPABHEHUS PEaKIUi
MOHHOTO 0OMEHa, ypaBHEHHS PEAaKIUH, IOATBEPKAAIONINX CYIIECTBOBAHUE T€HETHYECKON CBSI3M MEX/TY BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

® pPacKphIBaTh CYILIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI TOCPEICTBOM COCTABIIEHUS JIEKTPOHHOTO OajaHca 3TUX PeaKIuil;

® IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTU OT UX CTPOEHUS, BO3MOKHOCTU IPOTEKAHUS XUMUYECKUX IPEBPAICHUN B Pa3IMuHbIX
YCIIOBUSIX;

® BBIUHCIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJII0 XHMHUYECKOTO 3JeMEHTa Mo (opMmyre
COEJIMHEHUS], MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN peaKkuy;

e coOnroaTh MpaBuia NOJb30BaHUS XMMHUECKOM MOCYA0N U JJabopaTOpHBIM 000PYIOBaHUEM, a TAaKXKe MpaBUiIa OOpaIeHHsI C BEIIECTBAMHU B
COOTBETCTBUU C HHCTPYKUHUSMHU IO BBINIOJHEHUIO JAaO0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHHIO U COOMpaHHUIO ra3000pa3HBbIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

® TIPOBOJUTH PEAKIIMHU, MOATBEPIKAAIONINE KAaueCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB: PAacMO3HABaTh ONBITHBIM MYTEM XJIOPHU]-, OPOMHUI-,
noauI-, KapooHat-, pocdar-, cunmkar-, cynbdar-, THAPOKCUA-UOHBI, KATUOHBI aMMOHHUS U MOHBI U3yYEHHBIX METAIJIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

® TPUMEHATH OCHOBHBIE OINEPALIMH MBICIUTEIBHON IEATEIbHOCTH — aHAIU3 U CUHTE3, CpaBHEHUE, 00001eHIe, CUCTEMAaTHU3alluI0, BbISIBICHHE
IPUYMHHO-CIIEICTBEHHBIX CBA3€M — JUIsl M3y4eHMs] CBOWMCTB BEUIECTB M XUMHYECKUX PpEAKIHH, €CTeCTBEHHO-HAyYHbIE METOJbl IMO3HAHUS —
HaOIOZCHUE, U3MEPEHNE, MOACITINPOBAHUE, IKCIIEPUMEHT (pealbHbINH U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoJsimyecTBo yacoB JJIeKTPOHHbIE OcHoOBHbBIE BH/IbI A€SITEJILHOCTH 00yYarOLIUXCS

Ne HaumenoBanue K n (undpossIe)
H/-H Pa3IeIoB U TeM Beer e e, 00 331:)B3Te.]1b]-lble

NPOrpaMMbI o JbHBIE yecKue p

paGoTbl | padoThl | PeCypchl

Pasznen 1. [lepBoHayaibHble XMMUYECKHE TOHATHS

Xumusa — bubnuoreka LIOK PackpbiBaTh CMBICT H3y4aeMbIX TOHATHI.

Ba)kHast 00J1aCTh https://m.eds00.ru/7f41 | PackpbiBaTh pOJib XUMHUH B TIPUPOJIE U )KU3HHU UEIIOBEKA, € CBS3b C
11 €CTECTBO3HAHUS U 5 2 837c JPYTUMHU HayKaMHU.

' MPaKTHYECKOU POIII 8 xnace Paznuuath yucThie BENIECTBA U CMECH; OAHOPOIHBIE U HEOAHOPOIHBIE
JIESITEIBHOCTH https://resh.edu.ru/subj | cmecu.
4enoBeKa ect/29/8/ PaznuuaTh Gu3MUecKre 1 XUMHUYECKHUE SIBIICHHUS.



https://m.edsoo.ru/7f41837c
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https://resh.edu.ru/subject/29/8/
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MDOIII 8 knacc

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

CrnenoBaTh alrOpUTMaM HCIIOJIb30BAHUS IKCIIEPUMEHTAIBHBIX METOOB —
HAOJIOIEHHS U SKCIIEpUMEHTA.

HabmtomaTe 1 onmuceiBaTh 00BEKTHI IPU MPOBEACHUH JEMOHCTPALNHI U
71a00paTOPHBIX OIBITOB M0 U3YYCHUIO (PU3NUIECKHX CBOHCTB BEIIECTB,
CIIoco0OB pa3zeNeHHs: CMecel BEIIECTB.

[IpoBoANTH XMMHUECKHI 3KCTIEPUMEHT MPH pa3/ielIeHuu cMeceil (Ha
MIpUMEepe OUMCTKHU TIOBAPEHHOM COMN) B XOJI€

MPaKTUYeCKON paboThel Ne 2.

CiienoBaTh paBuiiaM MTOJE30BAHIS XUMHUYECKON TTOCYI0N U
nabopaTopHBIM 000pyIOBaHHEM, a TAKXKE MpaBUIIaM OOpaIleHus C
XUMHUYECKUMU BELIECTBAMU B COOTBETCTBUM C MHCTPYKIIUEH MpU
BBITIOJTHEHUH TPAKTHYeCKOil paboThr Ne 1.

BricTpauBath pa3BEpHYThIE NUCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
WH(POPMAIUIO U3 yYeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHO
HCIIOJIb30BATh U3YYEHHBIN NOHATHHHBIN annapar Kypca XuMUU

bub6nuoreka [JOK
https://m.edsoo.ru/7f41

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

Omnpenensts NPU3HAKK XUMAYECKUX PEAKIH, YCIOBHS WX MIPOTCKAHWSI.
OOBSCHATH CYITHOCTDh (PU3HYECKUX U XUMHUECKUX SIBICHUHN C TOUKH
3pEHUs] AaTOMHO-MOJIEKYIISIPHOTO YUCHHUSI.

KnaccudurmpoBaTh XMMHYECKHE PEaKIUu (IO YUCITY U COCTaBY
pearupyrommx 1 00pa3yIoXCcs BEIIeCTB).

CoctaBnsats (hopMysIsl OMHAPHBIX BEIIECTB MO BAJIGHTHOCTH U OMPEIENSATh
BaJICHTHOCTh 110 ()OpPMYJIaM BEIIECTB

PaccraBnsaTh K03 HUITHEHTH B YPAaBHEHUSAX XUMUYECKUX PEAKITHA.

Bemectsa n .
Hl ect/29/8/ HabGnronate 1 onuchiBaTh 0OBEKTHI P MPOBEACHUN JEMOHCTPALIUIA 1
1.2 XHMHUYECKUE 15
MDBIHI 8 kmace 7a0OpPaTOPHBIX OITBITOB.
peaKkuuu . . .
https://uchebnik.mos.r | IIpoBoaUTH BEIYUCICHHUS 110 (HOPMYIIAM XHMUIECKUX COCTUHEHHM U
u/catalogue?aliases=le | ypaBHEHHSM XMMHUYCCKUX PEAKIIHH.
sson_template,video | | TIpuMeHSATH €CTECTBEHHO- HAYYHBIC METO/IBI TIO3HAHUS (B TOM YHCIIC
esson,video&subject_p | HabaroaeHHE, MOICTHPOBAHKE, SKCIIEPUMEHT U OCHOBHBIC OIEpaIiii
rogram_ids=31937343 | MbBICIUTEIBHON AEITEILHOCTH (CpaBHEHHUE, KIIACCH(BHUKAITHS)
BricTpanBaTh pa3BEPHYTHIC MMCHMEHHbIC M YCTHBIC OTBETHI C OMOPO Ha
UH(OPMAILUIO U3 y4eOHHKA U CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO
MCIIOJIb30BATh M3yYCHHBII MOHATHHHBIN anmnapaT Kypca XUMUH
HWroro mo pazneny 20

Paznen 2. BaxkHeiinue npeACTABUTETH HEOPraHUYeCKMX BellleCTB
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Bbubnuoreka LIOK
https://m.edsoo.ru/7f41

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

Hcnonp30BaTh XUMUYECKYIO CHMBOIIUKY ISl COCTABICHUS (POPMYIT
BEIIECTB, MOJIEKYJISIPHBIX YPABHEHUN XUMHUECKUX PEAKIUH C yuacTHEM
KUCJIOPOJA.

XapakTepu3oBaTh (OMHUCHIBATH) COCTAB BO3yXa, PU3HUCCKUE U
XUMHUYECKUE CBOWCTBA KMCIOPO/a, CIIOCOOBI ero MOTy4eH s, IPUMEHEHHE
Y 3HAYEHUE B IPUPOJIE U )KU3HU YETIOBEKA.

CpaBHUBATh peakIlui TOPEHUS U MEIJICHHOT O OKHCIIEHHUS.

OOBSICHATB CYITHOCTH SKOJIOTMUECKHUX MPOOIIEM, CBA3aHHBIX C

Bosayx. 3arpsi3HEHUEM BO3]lyXa.
ect/29/8/ .
21 Kucnopos. ML 8 Kkiace CrnenoBaTh npaBuiiaM 0e30macHoOi padoThl B J1TaOOpaTOPUU TIPU
' [oustue 06 . - WCITOJIb30BAaHUY XUMHYECKOHM TIOCYIBI M 000PYIOBaHMS, & TAKXKe
https://uchebnik.mos.r
OKCHJIax P IpaBuiaM OOpAIEHHUs C TOPIOYMMH BEIIECTBAMHU.
u/catalogue?aliases=le
- HHaHI/IpOBaTB " OCYLICCTBJIATH HA MPAKTUKE XUMUYCCKHUE SKCIICPUMEHTHI,
2500 template’\/ldeo I IIPOBOAUTH Ha6JHO CHUA, ACJIaTh BBIBOJBI 110 PE3yjabTaTaM 3KCIICPUMCEHTA
esson,video&subject p | "POPOA . A . pesy. . p
- IIPY TIPOBEICHUY Ta00PATOPHBIX OIBITOB U MPAKTHYECKOH PabOTHI.
rogram_ids=31937343 .
BBIUUCIIATH KOJIWYECTBO BEIECTBa, 00BEM rasza 1mo Gopmymnam.
VYyacTBOBaTh B COBMECTHOM paboTe B TPYIIIIE.
BricTpanBath pa3BEpHYTHIE MMCHbMEHHBIE U YCTHBIE OTBETHI C OMOPOM Ha
WH(POPMAITHIO U3 yUYeOHHUKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHO
HCIIOJIB30BaTh M3YyUYEHHBIN MOHATUIHBIN annapaT Kypca XUMUU
PackpbIBaTh CMBICT H3y4daeMbIX MTOHITHHA U PUMEHSTH 3TH ITOHITHS MTPH
OMUCAaHUU CBOMCTB BEILIECTB U UX MPEBPAIICHUI.
bubmmoreka [IOK XapakTepru3oBaTh (ONMKUCHIBATD) (PM3MYECKHE U XUMHUICCKUE CBOMCTBA
https://m.edsoo.ru/7f41 | Bogopoma, croco0bl ero MoayveH s, IPUMEHEHHUE.
837c Cobupats mpubop A5 odydeHns Bogopona. Mcmonp30BaTh XHMAYECKYIO
POIII 8§ xnace CHUMBOJIMKY
Bosopon https://resh.edu.ru/subj | st cocraBieHust GOpMyJT BEIIECTB, MOJICKYISAPHBIX YPaBHEHUI
‘ ect/29/8/ XMMHYECKUX PEAKIUH ¢ yd4acTHEM BOIOPOAA. BEIUHCIISATE MOJISPH
2.2 [TorsTHE O peail yi JIOpOL PHYIO

KHCJI0Tax U COJIIX

MOBIII 8 knacc

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

Maccy BEIIECTB; KOJIMYECTBO BEIECTBA, 00BEM ra3a, Maccy BEIIECTBa;
[IpoBoauTh pacu€Tsl O YpaBHEHUAM XHMHUECKUX PEAKIMH: KOJIHNYECTBa,
00bEMa, MacChl BEIIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce
PEareHToB WIN NPOAYKTOB PEAKLIUH.

CrnenoBaTh npaBuiiam 6e3omacHoi paboTHI B 1a00paTOPUH MU
UCIIOJIb30BAHUN XUMHUYECKOM MTOCY bl U 000PYJOBaHUS, @ TAKXKE
IpaBUiIaM OOpallleHUs C TOPIOYMMH BEIIeCTBAMH B OBITY.

[InaHupoBaTh U OCYIIECTBISTh HA MPAKTHKE XUMHUYECKHE DKCIIEPUMEHTHI,
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MPOBOAUTH HAONIOJICHUS, IETaTh BBIBOJIBI MO PE3yIbTaTaM SKCIIEPHUMEHTA.
Y4acTBOBaTH B COBMECTHOW pabOTe B IpyIIe

Bopna. PacTBopsbl.

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

837c

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

PackprIBaTh CMBICI H3y4aeMBbIX ITOHATUN U IIPUMEHSThH 3TU IIOHATHS IIPU
OIMCAHUU CBOWCTB BEILECTB U UX NPEBPALICHUNA. XapaKTepU30BaTh
¢uznveckue u

XUMHYECKUE CBOMCTBA BOJIbI, €€ POJIb KAK pACTBOPUTENS B IPUPOAHBIX
IIporeccax.

CocTaBnaTh ypaBHEHHUS XMMHUYECKUX PEAKIMH C yIaCTHEM BOIBI.
OOBSICHATB CYITHOCTH SKOJIOTHUECKHX MPOOIIEM, CBA3aHHBIX C
3arps3HeHHEM IPUPOTHBIX BOJ, CIIOCOOBI OYMCTKH BOABI OT IIPUMECEH,
MEPBI 110 OXPaHE BOJ OT 3arpsI3HEHUSI.

IInaHupoBaTh U OCYHIECTBIISTh HA PAKTUKE XUMHYECKHUE SKCIIEPUMEHTHI,

2.3 [MousTHe 06 5
OCHOBAHISIX MDOIII 8 Kyace MIPOBOJIUTH HAOIIOAEHUS, IENaTh BEIBOBI IO PE3YIIHTaTaM dKCIIEpUMEHTA
https://uchebnik.mos.r | npu npoBeaeHK Ta0OPATOPHBIX OMBITOB U MPAKTHYECKON pabOTHI.
u/catalogue?aliases=le | CaemoBath mpaBuiam Oe30MacHO pabOTHI B JIAOOPATOPHUH TIPH
sson_template,video | | mcmoap30BaHUM XMMHUYIECKOH TIOCYABI M 000D YIOBAHMSL.
esson,video&subject p | TIpoBOIUTE BEIYKCIIEHHS C IPHMEHEHNEM TTOHATHS «MaCcCOBast JTOJIS
rogram_ids=31937343 | BelmecTBa B pacTBOPE».
BricTpauBath pa3BEpHYThIC MMCHMEHHBIE U YCTHBIE OTBETHI C OMOPOM HA
nH(opMaIHIo U3 yueOHUKA U CIIPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCIIOJIb30BATh U3YYEHHBIN NOHATUHHBIN annapat Kypca XUMUU
KnaccudurmpoBats n3ydaemble BEIIECTBA 110 COCTABY U CBOHCTBAM.
bub6nuoreka [JOK CoctaBnAats (HopMyIIsl OKCHIOB, KHCIIOT, OCHOBaHHM, COJIEH M Ha3bIBAaTh
https://m.eds00.ru/7f41 | ux mo MeXIyHAPOIHONW HOMEHKIIATYPE.
837c [Iporao3npoBaTh CBOMCTBA BEMIECTB HA OCHOBE OOIMINX XUMHUYECKAX
POIII 8§ xnace CBOWCTB M3YYEHHBIX KJIaCCOB/TPYII BEIIECTB, K KOTOPHIM OHU OTHOCSITCSL.
OcHOBHBIE https://resh.edu.ru/subj | CocTaBiasiTh MOJICKYJIIPHBIEC YPABHEHUSI PEAKIMiA, HILTFOCTPHPYIOIIHX
24 KJTacChl 11 ect/29/8/ XMMHYECKHE CBOMCTBA M CIIOCOOBI TMOMYYEHHS BEIIECTB H3YUCHHBIX
HEOPTraHUYECKUX MDBHI 8 knace KIIACCOB/TPYIII, a TAK)KE TIOATBEPKIAIONINX TeHETHIECKYIO B3aHMOCBSI3b
COCITMHEHUN https://uchebnik.mos.r | mexmy HuMH.

u/catalogue?aliases=le
sson_template,video |
esson,video&subject p
rogram_ids=31937343

[Tpon3BoAMTE BHIYMCICHUS IO YPAaBHEHUSIM XUMHYECKUX PEaKIIU.
[TaHMpOBaTh M OCYIECTBIIATH HA MPAKTUKE XUMHYECKUE IKCTIEPUMEHTEI,
IPOBOJMTH HAOIIOICHUS, JENIaTh BEIBOJBI 110 PE3yIbTaTaM SKCIEPUMEHTA
IIPY TPOBEACHUH JTaOOPATOPHBIX ONBITOB U MPAKTHYECKUX

pabot. CnenoBath npaBuiiaM Oe30macHO paboThI B 1a00paTOPUH IPU
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UCIIONIb30BAHUN XUMHUYECKOU MOCY bl U 000pYJOBaHUSL.

BricTpauBath pa3BEpHYThIE MMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
MHPOPMAIHIO U3 yYeOHHKA U CTIPAaBOYHBIX MAaTEPHAIOB, TPAMOTHO
HCIIOJIb30BATh U3YYEHHBIN OHATHHHBIM alapaT Kypca XUMUU

Hroro no pazpeny
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Paznen 3. [lepnoanyeckuii 3axon u llepnoguyeckas cucreMa XMMHYECKHX
ajiemeHTOB /. . MenaeneeBa. CTpoeHue aToMOB. XUMHYECKAS CBS3b.

OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE P€AKIINHA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

837¢c

PackprIBaTh CMBICI IEPUOJUYECKOTO 3aKOHA.

OnuceiBaTh CTPOCHUEC Ta6JII/IHI)I <<Hep1/10)11/1qec1<a51 CHUCTEMA XUMHUYCCKUX
anemenToB /.M. MennaeneeBay.

MopenupoBaThk CTPOCHHE aTOMa, SHEPTETUYECKUX YPOBHEN U IIOLYPOBHEN
IPY TIOMOIIIM PUCYHKOB, DIIEKTPOHHBIX KOHPUTYpAIUi U JIEKTPOHHO-
rpaduueckux Hopmyi.

ITepuoanueckuii N
3a1£) H S POIII 8 xmace [TosicHATh (hU3MYECKHUI CMBICIT ITOPSAAKOBOIO HOMEpPa, HOMEPOB IIEpHOIa U
https://resh.edu.ru/subj | rpymmsr smemMeHTa.
ITepuoguueckas .. N
creTena ect/29/8/ XapaKkTepru30BaTh XUMHUECKHE DJIEMEHTHI IEPBBIX TPEX TIEPHOIOB, KAJIMIA,
3.1 7 MDBUI 8 kmace KaJIBIIUHA U UX COSNUHECHMSI TI0 TTOJIOKEHUTO B Ilepronndeckoii cucrteme
XUMHYECKUX ] .
sementos JI, U https://uchebnik.mos.r | JI.1. Menneneesa.
Menneneesa T u/catalogue?aliases=le | OOBACHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHH CBOUCTB XUMHUECKHUX
C OHCHI/IE aT.OMa sson_template,video | | simemeHTOB (M3MEHEHHE PAMYCOB ATOMOB, JICKTPOOTPHUIIATEIBHOCTH,
R esson,video&subject p | BameHTHOCTH) M UX COEAMHEHHH B IIpeIeaX MallbIX IEPHOIOB U TIIaBHBIX
rogram_ids=31937343 | moarpym ¢ yuéroM CTPOCHHUS X aTOMOB;
YyacTBOBaTh B COBMECTHOM pabOTe B Mape Wil TPyIIIe.
BeicTpanBaTh pa3BEPHYTHIC MUCHMEHHBIC U YCTHBIC OTBETHI C OITOPOM Ha
uH(OpMAIHIO U3 yueOHUKA U IPYTUX HCTOYHUKOB, B TOM YHCIIE
HNHutepuera
bubmmoreka [IOK PackprIiBaTh CMBICI U3y4aeMBbIX ITOHSITHIA.
I MIecKas https://m.edso00.ru/7f41 | OnpenensTs BUI XMMHUYECKOW CBSI3H B COSAUHCHUH.
- 837c MoienupoBaTh CTPOSHHE MOJIEKYJT IIPH MTOMOIIH PHUCYHKOB, MOJIEIIEH,
: POUI 8 xmace AJIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYII.
3.2 OKHCIUTETBLHO- 8 . .
https://resh.edu.ru/subj | Vicrmonap30BaTh XAMHYECKYIO CHMBOJIMKY JJIsl COCTABJICHUS (hOPMYJT
BOCCTAHOBHUTENbH

bIC pCaKINN

ect/29/8/
MDIII & kimace
https://uchebnik.mos.r

BCILICCTB, JJICKTPOHHOI'O Oananca peaKL[I/Ifl.
OHpG,Z[eJ'IHTB CTCIICHb OKMCJICHHUA aTOMOB XUMHWUYCCKUX 3JICMCHTOB I10
(bopMynaM 1 COCTAaBJIATH q)OpMy.]'IBI 6I/IHapHI>IX COCI[I/IHGHI/Iﬁ 10 CTCIICHHU
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u/catalogue?aliases=le | oxucieHnss aTOMOB XMMHUYECKHUX DIIEMEHTOB.
sson_template,video | | OnpenensiTh OKUCIUTENb U BOCCTAHOBHUTENb. PaccTaBnsaTh K03 HUIMEHTHI
esson,video&subject p | B cxemMax MPOCTHIX OKUCIHUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIHH METOIOM
rogram_ids=31937343 | aiexkTpOHHOro Oanamca.
VITOro 1o paszeny 15 HaGromaTh XMMUYECKHE OIBITHI 110 TUIAHY, aHAJTU3UPOBATH U JIENaTh
BBIBOJIEI.
Ucnonp3oBate UKT mst cozmanus Monenei, moJaroToBKy Mpe3eHTaInH,
OGoGmenne u BH6H_H°TeKa LHOK JIOKJIAJI0B TIO TEME.
CHCTEMaTU3alus 3HAHMI 3 https://m.edsoo.ru/741 BricTpanBath pa3BEpHYTHIE MMCHbMEHHBIE U YCTHBIE OTBETHI C OMOPOM Ha
a636 uH(OpMAITUIO U3 YICOHHUKA U IPYTUX UCTOUHUKOB, B TOM YHCIIC
Murepuera
OBIIEE KOJIMYECTBO
YACOB I10 68 4
ITPOI'PAMME
TEMATHYECKOE IIVTAHUPOBAHME
9 KJIACC
KosnuyecTBO yacos JJIeKTPOHHbIE OcHoBHbBIE BUABI IeSITEILHOCTH 00y4aI0IINXCS
HaumenoBanue
Nen/n | pasienoB uTem | Beer Kontpo | paktu | (undposbie)
HpOrpaMMBbi o JbHBbIE | yeckue | 00pa3oBaTejIbHbIE
padoThl | padoTHI | PeCYpChI
Pasznen 1. BelecTBO M XMMHUYeCKHE PeaKINU
bubmmoreka [IOK | Xapakrepr3oBaTb XMUMHUYECKHE HIIEMEHTHI TIEPBBIX TPEX MIEPHOAOB,

11

[ToBTOpEHUE N
yriayOneHve
3HaHUI
OCHOBHBIX
pas3zenoB Kypca 8
KJacca

https://m.edsoo.ru/7
412636

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

MBI 9 knacc
https://uchebnik.mo
s.ru/catalogue?alias

KaJIMsl U KaJIpL KA [0 UX noJioxkeHuto B Ilepuonnueckoit cucreme /. U.
Menneneesa.

KrnaccudunmpoBaTh 1 Ha3bpIBATh HEOPTAHUYECKHE BEIIECTBA
M3y4YEHHBIX KJIaCCOB.

OnwuceiBaTh 00LIME XUMUYECKHE CBOWCTBA BEIIECTB Pa3IMYHbIX
KJIacCOB, NOATBEPKAATh CBOMCTBA IPUMEPAMU MOJIEKYJISIPHBIX
YpaBHEHUN XUMHUYECKUX PEaKIUH.

OnpenensaTe BUJ XUMHUYECKON CBSI3U M THUI KPUCTAUIMYECKON PEIETKH
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es=lesson_template
,video lesson,video
&subject _program

10s=31937343

BEILIECTBA.

IIporao3upoBaTh CBOKMCTBA BELECTB B 3aBUCUMOCTH OT UX CTPOCHUS.
BricTpauBaTh pa3BEpHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM
Ha UHPOPMALIUIO U3 yueOHUKA U CIIPaBOYHBIX MaTEPHaOB, TPAMOTHO
HCIIOJIb30BATh U3YYEHHBIN OHATHHHBIM aNnapaTr Kypca XUMUU

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

f41a636

PackprIBaTh CMBICI H3y4aeMBbIX ITOHSITHI U IPUMEHATD 3TH IOHATHS
IIPU OIIMCAHUU CBOMCTB BEIIECTB U UX IIPEBPALLEHUI.
KrnaccudumnupoBaTh XMMHYECKHE PEAKIIMH 110 PA3IMYHBIM IPU3HAKAM.
YcraHaBiIMBaTh 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKLIUNA OT

PBII 9 xmace pa3Iu4HbIX (PaKTOPOB.
OCHOBHLIE https://resh.edu.ru/s | TIporHo3upoBaTh BO3MOKHOCTH MPOTEKAHUS XUMUIECKHX
SAKOHOMEDHOCTIH ubject/29/9/ MIPEBPAIIEHUI B Pa3IMUHBIX YCIOBHUSIX.
1.2 P MBI 9 knace OnpenensaTs OKUCIUTENb U BOCCTaHOBHUTETH B OBP.
XUMHNYCCKUX . - -
J— https://uchebnik.mo | CocraBasTh 31eKTpOHHBIH OaaHC peaKInH.
p s.ru/catalogue?alias | TTpon3BOIUTH BHIUKCIIEHHS IO XUMHUYECKUM YPABHEHHUSM.
es=lesson_template | YuacrtBoBaTh B COBMECTHOM paboTe B Mape WM rpymme. BeicrpanBath
,video_lesson,video | pasBépHyTBIE THCHMEHHBIE
&subject_program_ | u ycTHBIE OTBETHI € OIIOPOI Ha HH(POPMAIIHMIO U3 YIeOHHKA U
ids=31937343 CIIPaBOYHBIX MAaTEPUAJIOB, IPAMOTHO MCIIO0JIb30BaTh U3yUCHHBIN
MOHATUIHBIN anmapaT Kypca XUMUHU
PackpbIBaTh CMBICT U3y9YaeMbIX MOHATHH, a TAKKE CMBICI TCOPHU
AIIEKTPOTUTHYECKOMN TUCCOIUAITHH.
bu6nuoreka [JOK p A HHart
https://m.eds00.ru/7 OOBSCHATH PHYUHBI FJICKTPOIPOBOIHOCTH BOJHBIX PACTBOPOB
f 41aé36 : : BEIIECTB, Pa3IMYaTh CIA0bIC ¥ CHITbHBIC dICKTPOIHTHL. COCTaBIATh
fp—— ABHEHUS JUCCOIHAINN
POIII 9 kace yp succotmartinn .
DNeKTponuTHYIeC https://resh.edu.rufs | KCTOT, IENOHEH 1 CONEH, NOTHEIE H COKDAIEHHBIE HOHHbIC
Kast ub'e(£t 129 /9'/ : YpaBHEHUSI XUMUYECKHAX PEaKI[Uii HOHHOTO OOMeHa, KpaTKUE HOHHBIE
UBJeCy £9/9/ N .
HCCOIMAIIS. ABHEHUS MIPOCTHIX PEaKIUH THIPOITU3a COJICH.
13 | Amcconnan MDILI 9 knace P P PeAiutil T ‘
Xumuueckue httos://uchebnik.mo XapakTepu30BaTh OOIIHE XHMUYECKHE CBOMCTBA BEIISCTB Pa3IUIHBIX
€aKLHH B - I KJIACCOB Ha OCHOBE TEOPHUH JIEKTPOTUTUUECKON TUCCOLUALUY;
peaxit s.ru/catalogue?alias _reop P A [IMATIHH,
pacTBopax MOJTBEPKAATH CBOMCTBA IPUMEPAMH MOJICKYISIPHBIX H HOHHBIX

es=lesson template
,video lesson,video
&subject program

ids=31937343

YpaBHEHUH XUMHUYECKUX PEaKIUM.

PemaTth sKcriepuMeHTaIbHBIC 33124 110 TEME.

[InanupoBaTh M OCYIIECTBIISTh HA IPAKTHKE XUMUUECKHE
9KCIEPUMEHTHI, IPOBOJUTDH HAOMIOAEHUS, IeNIaTh BHIBOABI 10
pe3ynbTaTaM SKCIEPUMEHTA MTPU POBEACHUH J1a0OPaTOPHBIX OINBITOB
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Y TIPaKTHYECKUX padoT.

CrnenoBaTh npaBuiaM Oe3omacHol paboOTHI B 1a00OPaTOpUH MpU
UCIIONIb30BAHUN XUMHUYECKOM MOCYIbl U 000pYJOBAHUSL.

HpOBOI[I/ITB BBIYUCJIICHUSA 110 XUMHWYECKUM YPABHCHUAM. YyacTBOBaThH B
COBMECTHOH paboTe

B l1ape WK rpynne. BeicTpauBath pa3BEPHYThIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OOPOH Ha MHPOPMAIIHMIO U3 YIeOHUKA U IPYTHUX
WCTOYHHUKOB WH(OpMaIyu, B ToM uncie MHTepHera

Hroro no pazueny
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Paznea 2. HemeTa/JIbI M UX COeAMHEHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7

f41a636

OOBACHATE O0IIHE 3aKOHOMEPHOCTH B M3MECHEHUHU CBOWCTB
HEMETAJUIOB M MX COCIMHEHHH B MpeIeliax MaJIbIX IIEPHUOI0B U
[JIaBHBIX TOArpyI [leprnoaudeckoil CHCTeMbl XMMHYECKUX 3JIEMEHTOB
C Y4€TOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh PU3NUCCKUE M XUMHUECKHE CBOMCTBA MPOCTHIX
BEIIECTB raJIOreHOB (Ha MPUMEPE XJI0pa) U CIOKHBIX BEIIECTB

06 Et? IH //9 KJ:]acg / (X710poBOIOPOAA, XJIOPUIA HATPHUS), CITIOCOOBI X TOIYUCHHUS,
xapuafz;lepﬂcmxa ub% Sc'tlgzslg'/e U.Tu’s MIPYMEHEHNE U 3HAYCHHE B IPUPO/JIE U KU3HU YeJIOBEKa.
- HMIECKIX . _J—MC)IH 9 xace gnpe;:[enmb XJIOPUJI-MOHBI B pacTBOPE.
. . ! JIAHUPOBATh U OCYILECTBIIATH HA IPAKTUKE XUMHUYECKHE
13";;1\1;[:11;:0]3 VIIA- Et:l?/scgtl;(l:ggﬁg’l)lglzgg 9KCIEPUMEHTHI, IPOBOJUTH HAOIIONCHNUS, 1e/IaTh BHIBOABI 110
T"ajoreHsI es=lesson_template | PSY7braTaM
video lesson.video 9KCIEPUMEHTA IIPU IPOBEACHUH JJaOOPATOPHBIX OINBITOB U
&subject program MPaKTHIECKUX padoT. §
ids=31937343 CrnenoBaTh npaBuiIaM Oe3omacHoi paboThl B TabOpaTOPUU IPU
- UCIIOJIb30BAHUN XUMHYECKOU MTOCYIbI M 000PYIOBaHUSL.
BricTpanBaTh pa3BEpHYTHIE MUCEMEHHBIE U YCTHBIE OTBETHI C OIOPOI
Ha UH(POPMALIUIO U3 yYeOHUKA U CIPaBOYHBIX MATEPHAIOB, TPAMOTHO
HCIIOJIb30BATh U3YUYEHHBIN NOHATUIMHBIN annapat Kypca XUMUU
OO1mas Bub6nuoreka [JOK OOBACHATH 001 e 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB JIEMEHTOB
XapaKTepHCTHKA https://m.edsoo.ru/7 | VIA-rpymmsl ¥ UX COSUHEHHUH C yIETOM CTPOCHHUS HX aTOMOB.
29 XUMHUYECKUX 6 412636 XapakTepu3oBaTh PU3NIECCKUE M XUMHUECKHE CBOMCTBA IPOCTOTO
' aneMeHToB VIA- POUI 9 knace BEILIECTBA CEPBI M €€ COeOUHEHUH (CEpOBOIOPOA, OKCUIIOB CEPBI,
rpynmsl. Cepa u https://resh.edu.ru/s | cepHoii KHCIOTHI, CYIb(ATOB), CIOCOOBI UX MOTYYCHHSI, IPHMEHEHHE 1
e€ coeIMHEHHS ubject/29/9/ 3HAa4YEeHHUE B IPUPOJIC U KU3HH YEIOBEKA.
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MDOII 9 knacc
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

1ds=31937343

OnpenensaTe HaMU4KE CyIbpaT-uOHOB B pacTBope. OOBICHITH
CYIIHOCTB 3KOJIOTUYECKUX

po0JIeM, CBSI3aHHBIX C TIEPEPa0bOTKOM COSTUHEHUH Cephl.
[TnanupoBaTh U OCYLIECTBIATH HA MPAKTHKE XUMHUYECKHE
9KCIEPUMEHTBI, MPOBOJUTH HAOIIOICHNUS, IENIATh BHIBOBI 11O
pe3yibTaTam SKCIepUMEHTA.

CrnenoBaTh npaBuiaM 6e3omacHol paboTHI B 1a00OPaTOpUH MU
UCIIOJIb30BAHUN XUMHUYECKOM MOCY bl U 000PYJOBaHUSL.
[Tpon3BOAMTE BEIYHCICHUS 10 XAMHYECKUM YPABHEHHSM.
Hcnonb30BaTh pH BHITOTHEHUH YUeOHBIX 3a/laHAN TEKCThI yueOHHKa,
crnpaBouHble MaTepuaibl ([leprognyueckyto cHCTEMY XUMHYECKUX
anemenToB /I. 1. MenneneeBa, Ta0nuily pacTBOPHMOCTH KHCIIOT,
OCHOBAHMI U COJIEH B BOJE, FJIEKTPOXUMUUYECKUH PsiJi HANIPSKEHUI
METaJIJIOB).

Hcnonb30BaTh MpH BHITOTHEHUH YUeOHBIX 3aIaHUI U B TIpoIIecce
HCCIIEI0BATENBCKON ACSTENbHOCTH HAYIHO-TIOMYIIAPHYIO JIUTEPaTypy
XMMHYECKOTO CO/Iep KaHusl, CIIPAaBOYHbBIE MAaTEPHAIIbI, PECYPCHI
HuTepuera

2.3

Ob6mras
XapaKTepHCTUKA
XUMUYECKUX
37eMeHTOB VA-
rpynmsl. A30T,
tdhochop 1 ux
COEIMHEeHUS

bub6nuoreka [JOK
https://m.edsoo.ru/7

412636

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

MBI 9 knacc
https://uchebnik.mo

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

ids=31937343

OOBACHATH O0IHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOIMCTB DJIIEMEHTOB
VA-rpynnsl ¥ uX COEIUHEHUI C Y4ETOM CTPOECHHUS UX aTOMOB.
XapakTepru3oBaTh PUINIECKUE M XUMHYECKHE CBOMCTBA MMPOCTHIX
BEIECTB a3oTa 1 ¢ocdopa 1 uxX coenuHeHNH (aMMHuaKa, coJei
aMMOHWUSI, a30THON KHCIIOTHI, HUTPATOB, okcuaa docdopa (V) u
thochoproit kuciotsl, GpocdaToB), CIIOCOOB! UX MOTYICHHS,
MIpUMEHEHHE U 3HAaUeHNE B TIPUPOJIE U )KU3HU YeJIOBEKa.

OnpenensiTe HOHBI aMMOHHS U (hoc(haT-nOHEI B pacTBOPE.

OOBACHATH CYIIHOCTh SKOJIIOTMYECKIX MPOOIEM, CBSI3aHHBIX C
HaXOKJICHHEM COeTMHEeHUH a30Ta U ¢ocopa B OKpyKaroIei cpee.
[InanmpoBaTh U OCYMIECTBIATH HA MPAKTUKE XUMUIECKHE
SKCIEPUMEHTHI, TIPOBOJANTH HAOIOCHNS, JeTIaTh BHIBOIIBI 110
pe3yabTaTaM SKCIEPUMEHTA TIPH MPOBEISHUH JTa00paTOPHBIX OIBITOB
Y TIPaKTUYECKOH pabOTHI.

CrnenoBaTh npaBuiIaM Oe3onacHoi paboThl B 1abopaTopuu

TIPH UCIIONB30BAHUH XUMAYECKON TIOCY/IBI 1 000PY/IOBAHHUS.
[Ipon3BoANTE BEIMHCIICHUS IO XUMHUECKIM YPaBHEHHUSIM.
Hcnonb30BaTh NpU BHITOJTHEHUH YUEOHBIX 3aJJAaHUI TEKCThl yueOHUKa,
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CIIPaBOYHBIE MaTepuabl (IEPUOANYECKYIO CUCTEMY XUMUYECKUX
anementoB [I. . MenneneeBa, Tabnuiyy pacTBOPUMOCTH KUCIIOT,
OCHOBAHMI U COJIEH B BOJE, SIEKTPOXUMUYECKUI PsIJl HANIPSKEHUI
METaJIJIOB)

2.4

Ob6mras
XapaKTepUCTHKa
XUMHYECKUX
anemenToB [VA-
rpynmel. Yriuepon
U KPEMHUN U UX
COCIIMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7

412636

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

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

1ds=31937343

OOBsICHATH 001IE 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB 3JIECMEHTOB
IVA-rpynmnsl 1 Ux coequHEHHH ¢ y4ETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh PU3NUCCKUE M XUMHUUECKUE CBOMCTBA MPOCTHIX
BEIIECTB yIiiepoJa U KPEMHHS U UX COeTUHEHUH (OKCHJIOB yriepo/a,
YrOJBbHOM KHCIIOTHI, KApOOHATOB, OKCHIa KPEMHUS, KDEMHHUEBON
KUCJIOTHI, CUITUKATOB), CIIOCOOBI UX MOJTy4eHHs, TPUMEHEHHE U
3HAaYEHHE B MIPUPOJIE U KU3HU YEJIOBEKA.

OOBACHATH IPHYNHHO-CIICACTBEHHYIO CBSI3b: CTPOCHHE BEIIECTBA —
CBOIICTBa — NMPUMEHEHHE — Ha TIPUMEPax COEANHEHHH yriepona u
KpEMHUS.

Onpenenste KapOOHAT- U CUIIMKAT-HOHBI B PACTBOPE.

OOBSCHATH CYITHOCTH SKOJIOTMUECKHUX TPOOIIEM, CBA3aHHBIX C
HaxO0XXJICHUEM YIJIEKHUCIIOTrO T'a3a B OKpYXKarolel cpene.
[TonTBepkaaTh OCOOEHHOCTH COCTaBa OPTAHUYECKHUX BEIIECTB
MIpUMEpPaMHU MIPOCTHIX COSTMHEHM (METaH, 3TaH, dTUJIEH, alleTHIIEH,
3TaHOJ, TNIMIEPUH, YKCYCHASI KHCIIOTa), B3aMMOCBSI3b HEOPTAaHUIECKUX
COEIMHEHUH yriepoaa u

opraHnyeckux BemecTB. ONICHIBATH POJb OEIKOB, KUPOB H
YTI€BOJOB B YHKIIMOHUPOBAHNH JKUBBIX OPTaHU3MOB, COCTaB
MIPUPOTHBIX HCTOYHUKOB YTIIEBOIOPOJIOB, X POJIb B OBITY U
MIPOMBIIIEHHOCTH.

IIpoBOIUTE BHIYUCIECHUS 10 YPABHEHUSAM XUMUYECKUX PEAKLIUN.
IInaHupoBaTh U OCYHIECTBIIATH HA MPAKTUKE XUMHYECKUE
SKCIEPUMEHTHI, TIPOBOJANTH HAOOCHNS, JeTIaTh BHIBOIBI 110
pe3yabpTaTaM dKCIEpPUMEHTA MPH MTPOBEISHNH JTa00paTOPHBIX OITBITOB
Y TIPaKTUYECKUX PadoT.

CrnenoBaTh npaBuiIaM Oe3omacHol padboThl B 1a00paTOpUH TpU
WCIIOJIh30BAHUH XMMHUYECKOH TIOCYIBI U 000PY/IOBAHHSI.
Hcnons30BaTh TP BRITOTHEHUH YUEOHBIX 3aJJaHUI TEKCTH yueOHUKa,
cnpaBouHble MaTepuansbl (Ilepuoanueckyro cucTeMy XUMHYECKHX
anementoB JI. . MenzeneeBa, TabIMIly pacTBOPUMOCTH KHCIIOT,
OCHOBAaHMM U coyiell B BOJIE, PJICKTPOXUMUUYECKUH Psiji HANPSKEHUI
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METaJIJIOB)

Hroro no pazaeny 25

Pasnea 3. MeTasibl 1 MX COeINHEHU A

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

1412636

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHIA U PAMEHSTH 3TH TOHSITHS
IIPU OIIMCAHUU CBOMCTB BEIIECTB U UX IPEBPALIEHUI.

OOBICHATE O0IIHE 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
3JIEMEHTOB-METAJUIOB U UX COEAMHEHHUM C YUETOM CTPOEHUS UX
ATOMOB.

XapakTepu3oBaTh CTPOCHHE METAILIIOB, 00IIME (U3UYECKUE U

POIII 9 knacc N
XUMHUYECKHE CBOMCTBA METAIIJIOB.
https://resh.edu.ru/s
ubiect/29/9/ XapakTepu30BaTh OOIIHE CIIOCOOBI TOTYYCHUS METAJIIOB.
. UDIECUA9 OmnuceIBaTh CIIOCOOBI 3aIUTHI METAIIOB OT KOPPO3HH.
OO6ue cBOiCTBA MDII 9 kmace m . PP
3.1 4 i : CrnenoBaTh npaBuiiaM 0e30macHoi padoThl B 1TaOOpAaTOPUH TIPH
METaJlIoB https://uchebnik.mo .
- HCIIOJIb30BAHNU XUMHNYECKOU TTOCYJIbI 1 O60py}10BaHI/I$[.
s.ru/catalogue?alias .
— [Ipon3BOANTD BBIYUCIICHHUS 110 YPABHEHUSAM XUMHUYECKUX PEaKIUi,
es=lesson_template
- . €CIIM OJTUH U3 PEarcHTOB COICPIKUT IPUMECH.
,video_lesson,video .
- YyacTBOBaTh B COBMECTHOM pabOTe B Mape W rPyIIiie.
&subject_program !
ids=31937343 Hcnonp30BaTh U BRITOJHSHUH YUE€OHBIX 3aJaHUM TEKCThI yueOHHUKaA,
— cipaBouHble MaTepuabl ([lepHoanyecKyro CUCTEMY XUMHUYECKUX
anemenToB /I. 1. MenneneeBa, Tabnuily pacTBOPAMOCTH KHCIIOT,
OCHOBAHMU U coJiel B BOJIE, SIIEKTPOXUMHUYECKHUH Psijl HANTPSKEHUN
METaJIIOB)
bubmmoreka [IOK | OOBICHATL 00IIHME 3aKOHOMEPHOCTH B I3MCHEHUH CBOWCTB
https://m.eds00.ru/7 | 31eMEeHTOB-METAIIIOB M UX COSAMHECHUI B TPYIIAaX ¢ yIETOM CTPOCHUS
412636 UX aTOMOB.
P3OII 9 knace XapakTepu3oBaTh PU3NIECCKHUE U XUMUIECKHE CBONCTBA TPOCTHIX
https://resh.edu.ru/s | BemiecTB METaUIOB U UX COSAMHEHHI (OKCHIOB, THAPOKCHIOB, COJICH),
Bakneiinme ubject/29/9/ CIOCO0BI MX MOJTYYCHHUS, TPUMEHCHHIE U 3HAUECHHE B IPUPOIC M KH3HU
3.2 METAILIbI U UX 16 MDBIII 9 knacc JelnoBeKa.
COEIMHEHUS https://uchebnik.mo | YcranaBmuBaTh MPUYHHHO- CIIEACTBEHHYIO CBSA3b: CTPOCHHE BEIIECTBA

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

10s=31937343

— CBOICTBa — MPHUMEHEHHE — HA IPUMEPAX U3Y4aeMbIX BEIECTB.
PacniozHaBaTh ¢ MOMOIIBIO KaUE€CTBEHHBIX PEAKLUI HOHBI METAJUIOB:
MarHus, KaJabIus, aIIOMUHUS, IHHKA, Xkene3a (1) u xxenesa (111), meau
(I). doka3piBaTh aM(pOTEPHBIA XapaKTep OKCHIOB M THAPOKCHIIOB
AIIOMUHMSL U [IMHKA.
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IInaHupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCIEPUMEHTHI, POBOJUTH HAONIOICHUS, IENIAaTh BEIBOABI 1O
pe3ynbTaTaM SKCIeprUMEHTa MPU MPOBEACHUH J1a00PaTOPHBIX OIBITOB
Y TIPaKTHYECKUX paboT.

CrnenoBaTh npaBuiaM Oe3omacHoi paboOTHI B 1a00OPaTOpUM MpU
UCIIOJIb30BAHUN XUMHUYECKOU MOCY]IBI U 000pYIOBAHUSI.
[Ipon3BoANTD BBHIYMCICHUS IO XUMUYECKHM YPaBHEHHUSIM.
VYyacTBOBaTH B COBMECTHON pabOTe B Mape UiIH TpyIIIIe.
BricTpauBath pa3BEpHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM
Ha HH(POPMAIIUIO U3 yueOHUKA U CIIPAaBOYHBIX MaTEPHAIOB, TPAMOTHO
HCIIOJIb30BATh U3YYEHHBII NOHITHHHBIN annapar Kypca XUMUU

Hroro no pazueny
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Pa3zaen 4. XuMusi 4 OKpyzKalonias cpeaa

bu6mmoreka [JOK
https://m.edsoo.ru/7

f41a636

XapakTepu30BaTh POJIb XUMHH B Pa3IMYHBIX cepax JesaTeNbHOCTH
JroJ/ieil, OCHOBHBIC BEIIECTBA U MaTEpPHAIIbl, IPUMEHICMbIC B )KU3HU
COBPEMEHHOT0 uenoBeka. OObICHAThL YCIOBHUS 0€30IaCHOTO

POUI 9 xnace WCIIOJIH30BAHMSI BEMIECTB U XUMHYECKHIX
https://resh.edu.ru/s | peakuuii B ObITY. AHAIU3UPOBATH W KPUTHYECKH OI[EHUBATH
Bermecrsa i ubject/29/9/ UHGOPMAITHIO O BIUSAHUN MPOMBIIILTEHHOCTH, CEHCKOro XO3AICTBA,
41 MaTepHATLI B 3 MBI 9 Kyace TPAHCIIOPTA ¥ JIP. HA COCTOSIHHE OKPY>KAIOIIEH CPEIbI.
https://uchebnik.mo | Ymers oka3bIBaTh MepByIO MOMOIIL IPH XUMUIECKHUX 0KOTaX U
JKHU3HHU YETOBEKa .
s.ru/catalogue?alias | orpaBieHusx.
es=lesson_template | TIpuHUMATH y4acTHe B OOCYKICHHH MPOOJIEM XUMHUICCKOM 1
,video_lesson,video | k0I0rHYecKOi HAPaBICHHOCTH, BHICKA3bIBATh COOCTBEHHYTO
&subject_program_ | mo3umuio mo mpodiaeMe U IpeiaraTh BO3MOXKHBIC TyTH €€ PeIICHHsI
ids=31937343
HWroro mo pazneny 3
bubmmoreka [IOK
Obobmenne . 3 https://m.edsg).ruﬂ
CHCTeMaTH3aIHs 3HAHHIA 412636
OBHIEE KOJIMYECTBO
YACOB IT10 68

[NPOT'PAMME
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IHOYPOYHOE IVIAHUPOBAHMUE

8 KJIACC

KoJaunyecTBO 4acoB

Ne Tema ypoka Bcee Kontpo | IpaxTu Jlata DJIeKTPOHHbIE HU(PPOBBIE 00pa30BaTEIbHBIE PECYPChI
n/n o | IPHBIC | HECKHE | Lyiuenyy
padoTsl | padoThI
pemer xunvim. Posth XAMIH B bubmnorexa ITOK https://m.edsoo.ru/ff0d210¢c Vpok "TIpeamer xumumn.
! >1<53§1/1 ye OBeKa' Tena u BemecTBa ! Bemecrsa u ux csoiicrsa” (POLI)
1 e B https://resh.edu.ru/subject/lesson/1521/start/
2 TIOHATHE 0 METOAAX MO3HAHNS B 1 bubmmoreka ITOK https://m.edsoo.ru/ff0d227e
XUMHUHN
[paktudeckas padora Ne 1
3 «Ip aBiIa paoTsi B aGopatopuu 1 1 bubmmoreka [IOK https://m.edsoo.ru/ff0d23dc
U IpUEMBI 00paIICHHS C
71a00paTOPHBIM 000PYIOBAHUEMY
YleThie BOLLecTEa 1 CMECH bubmunorexa ITOK https://m.edsoo.ru/ff0d26ca Ypok "UucTeie BelecTBa 1
4 Crioco6ht 1:3 - CMec‘eﬁ 1 cMecu. Crioco0nt paszmencaus cmeceid” (POILL)
pasit https://resh.edu.ru/subject/lesson/1522/start/
[Ipaktrueckas padora Ne 2
5 «Paznenenne cMeceii (Ha mpuMepe 1 1 Bbubmoreka ITOK https://m.edsoo.ru/ff0d28c8
OYHCTKHU TIOBAPCHHOM COJIN)»
bubmuroreka [TOK https://m.edsoo.ru/ff0d2a6¢ Ypoxk "Atombl, MOIEKYIIbI 1
6 ATOMEL 1 MOJNEKVIIEL 1 noHbl. [IpocThie U CI0XKHBIE BEIIECTBA. XUMUYECKUE 3JIEMEHTHL. 3HAKU
Y XuMH4YecKkuX 3eMeHToB" (POILI)
https://resh.edu.ru/subject/lesson/1486/start/
XUMHUYECKHE 3JIEMEHThI. 3HAKU
7 (CHMBOJIBI) XUMHYECKUX 1 Bbubmoreka ITOK https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 IIpocThie U CIOKHBIC BEIECTBA 1 Bubmuoreka ITOK https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 bubmmoreka LIOK https://m.edsoo.ru/ff0d2d50
3aKO0H MMOCTOSHCTBA COCTaBa bubmuoreka I{OK https://m.edsoo.ru/ff0d2eae Ypok "3akoH mocTostHCTBa
10 BelecTB. XuMudeckas hopmya. 1 cocraBa BelecTB. Xumudeckue popmysibl. OTHOCHTEIbHASI aTOMHAS U

BaneHTHOCTh aTOMOB XHUMHUYECKUX

MOJICKYJISIpHAs MACChI. MaccoBas J0JI1 XUMHUYCCKOro 9JICMCHTA B
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3JICMCHTOB

coenunennn” (POIII) https://resh.edu.ru/subject/lesson/1487/start/

OTtHOocHUTeNIbHAS aTOMHAs Macca.

11 OTHOcHTENTbHAS MOJICKYIISIpHAS bubmunoreka L{OK https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 0N XUMHHECKOro but6morexa LIOK https://m.edsoo.ru/ff0d350c
3JIEMEHTA B COCIMHEHHUH
bubmnorexa ITOK https://m.edsoo.ru/ff0d5230 Vpok "KoiuuectBo
KoanuectBo Bemniectsa. MoJib. - " "
13 Mosibras Macea BeriectBa. MojisipHas Macca. MosipHbili 00bEM Tra3a. 3aKoH ABOrajpo
P (POIL) https://resh.edu.ru/subject/lesson/2063/start/
bubmumoreka LIOK https://m.edsoo.ru/ff0d37fa Ypok "®usuueckue u
14 DU3NYECKNE U XUMUYECKHE XUMUYecKue AByeHus. [Ipu3Haku XUMHUECKUX peakuid. Y CIIOBUS TEUECHUS
SIBIIEHUA. XUMHUYECKas peaKiust Y BOBHUKHOBEHHUS XUMHUIECKUX peakmuit” (POII)
https://resh.edu.ru/subject/lesson/1485/start/
15 Hpusnau YCIIOBHA TPOTCKARMA bubmunorexa ITOK https://m.edsoo.ru/ff0d3al6
XUMHYECKUX PEeaKIIHi
bubmnorexa ITOK https://m.edsoo.ru/ff0d3b88 Vpoxk "3akon coxpaHeHws
16 3aKOH COXpaHEHUSI MacChI Macchl BEIIeCTB. XUMHUYeCKHEe yYpaBHeHHS. Kod(hdUIMEHTHI B ypaBHEHUSIX
BEIIECTB. XUMHUUYECKHUE YPAaBHECHUS peaknuid. Tuner xumudaeckux peaknuii" (POLLD)
https://resh.edu.ru/subject/lesson/1519/start/
Brrancnenns konndecTBa, Macchl
17 BEII[ECTBA 110 YPABHEHUSAM bubmunoreka [{OK https://m.edsoo.ru/ff0d5708
XUMUYECKUX peaKLni
Kaccndukarms XuMmaecKkux
18 peaxiuii (CoeTnHEeH s, bubmunoreka [{OK https://m.edsoo.ru/ff0d3f34
pa3IoXeHHs, 3aMelIeHus, 00MeHa)
. bubmuoreka LIOK https://m.edsoo.ru/ff0d40c4 Ypok "Pacuérer o
M. B. JIoMoHOCOB — y4EHBII- " o
YpaBHEHUSM XUMUIECKUX peakiuii. O000meHe 3HaHMi 110 TeMe
19 sHIuKIonenuct. O0o0ImeHnE 1 "
CHCTEMATH3AINS SHAHHH «IlepBoHauanbHEIE XHMHYCCKHE TIOHSATHS (POII)
https://resh.edu.ru/subject/lesson/2448/start/
Kontponbehas pabora Nel o teme
20 «BemecTBa U XUMHUYECKHUE Bubmuoreka ITOK https://m.edsoo.ru/ff0d4290
pEaKITI
21 Bo3nyx — cmech razos. Cocras bubmumoreka LIOK https://m.edsoo.ru/ff0d448e Ypok "Kucnopox:

Bo3nyxa. Kucnopon — snemeHT u

IMMOJIYUCHHC, (1)I/ISI/I‘ICCKI/IC 1 XUMHWYCCKHNEC CBOfICTBa, IIPUMCHCHUC. OKCI/II[I:I.
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npoctoe BemecTBo. O30H

KpyroBopot kucnopona B npupozae" (PIILI)
https://resh.edu.ru/subject/lesson/2447/start/

dusnueckue U XUMUYECKUE
CBOMCTBA KHCIOpoaa (peakiuuu

bubmuoreka L{OK https://m.edsoo.ru/ff0d4614 Ypok "O30H. AmtoTponus

22 kuciopozaa. CocraB Bo3ayxa. ['openue” (POLL)
okucIeHus, ropennc). Ionsrie 06 https://resh.edu.ru/subject/lesson/2446/start/
OKCHIaxX
Crioco0bl OTy4eHHUsT KUCIOPOa B

23 71a00paTOPUH U TPOMBILIIICHHOCTH. bubmmoreka LIOK https://m.edsoo.ru/ff0d497a
[TpuMeHeHue Kucnopoaa
TennoBoi 3 PekT XuMUIECKOH
peakInu, TOHATHE O

24 TEPMOXUMHUYICCKOM YPaBHEHHH, bubmmoreka [IOK https://m.edsoo.ru/ff0d4790
9K30- M SHIOTEPMUIECKUX
peakIuax
Tomnuso (HedTh, yroias ¥ METaH).

25 3arpsi3HeHHE BO3IyXa, CIIOCOOBI bubmunorexa ITOK https://m.edsoo.ru/ff0d4c4a
€ro Mpe0TBPAIICHHS
[pakTudeckas padora Ne 3 mo

26 reme «llomyuenue u codupanne Bubmoreka ITOK https://m.edsoo.ru/ff0d4ae2
KHCJIOpOJia, U3YUCHUE €T
CBOICTB»

Bubmmoreka ITOK https://m.edsoo.ru/ff0d4dd0 Vpok " Bomopon:

27 Bonopon — aneMeHT u mpocroe HaXOXKJCHKE B TIPUPOJIE, TOIYICHUE, ero GU3NIECKUE U XUMUICCKHE
BemecTBO. Haxoxaenre B Ipupoze cBoiicTBa, mpuMmenenue" (POL)

https://resh.edu.ru/subject/lesson/3119/start/
du3nueckrue U XUMHYECKUE

28 cBoiicTBa Bomoposa. [IpumeHenue bubmroreka [{OK https://m.edsoo.ru/ff0d4dd0
BOJIOPO/IA

29 [ToHsATHE O KUCIIOTAX U COJISX Bubmuoreka ITOK https://m.edsoo.ru/ff0d50d2

30 Criocobt nomysienus Bozoporna B Bbubmuoreka ITOK https://m.edsoo.ru/ff0d4dd0
nabopaTopuu
[IpakTudeckas padora Ne 4 mo

31 teme «I[lonmydyeHue u cobupaHue Bubmuoreka ITOK https://m.edsoo.ru/ff0d4f42

BOJOPOJIa, U3YYCHHUE €0 CBOMCTB)
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MonsipHblii 00BEM Ta30B. 3aKOH

32 Bbubmnoreka ITOK https://m.edsoo.ru/ff0d542e
ABoraapo
Brruncienust 0068Ma, KOJTMUECTBA
33 BEII[ECTBA ra3a M0 ero H3BECTHOMY bubmuoreka [{OK https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA MM 00BEMY
Beruucnenust 00bEMOB Ta30B 1O
34 YDABHCHIIO PEAKIIHH Ha OCHOBE bubmmoreka LIOK https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOLIEHUH
ra3os
bubmnorexa ITOK https://m.edsoo.ru/ff0d587a Ypox "Boaa B mipupoze u
crocoOb!I €€ ouncTk. Ou3ndeckre 1 XUMUIECKUE CBOMCTBA BOJIEI.
duznyeckre 1 XUMHUYIECKHE
35 . IIpumenenue Bonpl. Bona — pactBopurens. PactBopsl. MaccoBast 1o
CBOMCTBA BO/JIbI . "
pactBopénHoro Bemtecta" (POL)
https://resh.edu.ru/subject/lesson/2062/start/
36 Cocras ocHosarnit. Tonsthe 06 bu6mmoreka LIOK https://m.edsoo.ru/ff0d59e2
HUHAUKATOPax
Bona xak pacTBOpUTENb.
37 HACEILCHHEIC 7 HEHACKINCHHEIC bu6mmoreka LIOK https://m.edsoo.ru/ff0d5b40
pactBopbl. MaccoBast 105t
BEILIECTBA B PACTBOPE
[Ipaktrueckas padora Ne 5 o
38 reme «HpP{mTOf /ICHHE pacTBOpOB bubmunoreka I{OK https://m.edsoo.ru/ff0d5eba
C onpenenéHHON MacCoBOH Aoei
PAacTBOPEHHOT O BENIECTBAY
39 Konrpomsnaz pabora Ne2 1o Teme bubmuroreka [{OK https://m.edsoo.ru/ff0d6342
«Kucnopoa. Bogopoa. Boga»
bubaunoreka [{OK https://m.edsoo.ru/ff0d664e Ypok "Oxcumsi:
Oxcunpl: cocTas, KiIaccupuKanus, "
40 HOMEHKNATVDA knaccudurars, HomeHkmarypa" (POLL)
P https://resh.edu.ru/subject/lesson/2445/start/
IMonyyeHne U XUMUYECKHE bubnuoreka LIOK https://m.edsoo.ru/ff0d664e Ypok "CsoiicTsa,
41 CBOICTBA KMCIIOTHBIX, OCHOBHBIX U nojxydeHue, npumenenne okcuaos" (POLL)
amM(OTEepHBIX OKCHIOB https://resh.edu.ru/subject/lesson/2444/start/
42 OCHOBaHUA: COCTaB, bubauoreka ITOK https://m.edsoo.ru/ff0d67ca Vpok "OcHoBanwust:

KJaccuuKalys, HOMEHKIAaTypa

KJaccuuKanms, HOMEHKIaTypa, nonyderue” (POLI)
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https://m.edsoo.ru/ff0d5708
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https://resh.edu.ru/subject/lesson/2442/start/

[Tony4yenue u XuMu4yecKue

Bubnuoreka ITOK https://m.edsoo.ru/ff0d67ca Vpok "Xumudeckue

43 CBOMCTBA OCHOBaHHI cBoiictBa ocnoBanuit" (POIII) https://resh.edu.ru/subject/lesson/2443/start/
) bubmuoreka ITOK https://m.edsoo.ru/ff0dfee2 Vpok "Kucmorsr. Cocras.
Kucnorsr: cocras, kiaccuduxanus, "
44 HOMEHKIATYDA Knaccudurarus. Homenknatypa" (POLI)
yp https://resh.edu.ru/subject/lesson/2055/start/
bubnuoreka LIOK https://m.edsoo.ru/ffOdfee2 Vpox "Tlonyuenue u
ITonyuenne u XuMU4YECKHE o "
45 CBONCTBA KHCIIOT XUMH4ecKue cporcTra kucnotr" (POLI)
https://resh.edu.ru/subject/lesson/3120/start/
Conn (cpemHue): HOMEHKIATYypa, bubmnorexa ITOK https://m.eds00.ru/00ad9474 Vpok "Conu: cocras,
46 CIIOCOOBI MTONTyYEeHUs, XHMHUYECKH e KJaccuuKalms, HOMEHKIATypa, crocoOs! monydenus” (POLII)
CBOMCTBA https://resh.edu.ru/subject/lesson/2054/start/
[paktrdeckas padora Ne 6.
47 Pernenue skenepumenTanbHpIx bubmmoreka ITOK https://m.edsoo.ru/00ad9b7c
3anad 1o TeMe «OCHOBHBIE KJIACCHI
HEOPTaHWYECKUX COCAMHEHU
bubmunorexa ITOK https://m.edsoo.ru/00ad9a50 Vpok "T'enernueckas CBs3b
I'enernueckast CBs3b MEXIY .
MEXIY OCHOBHBIMH KJIacCaMi HEOPTaHWYECKHX coemuHeHuid. O0o0mmeHmne
48 KJIacCaMM HEOPraHUYEeCKUX 9 o N
PO — 3HaHMH 110 TeMe «OCHOBHBIE KJIACChI HEOPraHUYECKUX COC/IMHEHHID)
(POI) https://resh.edu.ru/subject/lesson/2440/start/
49 0606]]56“6 1 CHCTEMATHSAMHA Bubmumoreka ITOK https://m.edsoo.ru/00ad9ch?2
3HAHHUU
KonTtponsaas padbota Ne3 mmo teme
50 "OCHOBHBIE KJIACCHI Bubmmoreka ITOK https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCAMHEHHM"
bubanoreka I{OK https://m.edsoo.ru/00ad9ffa Ypoxk "Knaccudukarnms
[lepBbIe MONBITKA KIIACCH(PHUKAIH
XUMHYECKUX d1eMeHTOoB. [loHsTHE 0 TpyIax CXOJHBIX 3JIEMEHTOB.
51 XUMHYECKUX 3J1eMeHTOB. [loHsaTne N "
0 IPYIIIAX CXOTHBIX AIEMEHTOR Ilepnonuueckuii 3aK0H 1 neprouYecKast tabmmna /. . Menneneea
pyn (POII) https://resh.edu.ru/subject/lesson/2053/start/
[Tepuonuyeckuii 3aKoH u
52 Hepuonuueckas cucrema Bbubmuoreka ITOK https://m.edsoo.ru/00ada52¢
XUMHYecKuX dieMeHToB . WM.
MeuneneeBa
53 [leprofpl, rpynbl, HOATPYIIIEI bubanoreka L{OK https://m.edsoo.ru/00ada52c
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Crpoenne atomoB. CocTaB

Bubnuoreka ITOK https://m.edsoo.ru/00ada342 Ypoxk "CtpoeHre aTOMOB.

54 ATOMHLIX 51€D. T30TOmb! CocraB atomHbIX sinep. M3oronsr” (POLL)
AP https://resh.edu.ru/subject/lesson/2051/start/
CTpoeHue 3IEKTPOHHBIX 000JI0UEK
55 ATOMOB 3JICMCHTOB bubmumoreka LIOK https://m.edsoo.ru/00adaébc
ITepuomuueckoit cucrems! . 1.
MenpeneeBa
XapakTepucTuKa XMMHUYECKOTO bubnuoreka LIOK https://m.edsoo.ru/00ada824 Ypok "M3meHeHne cBOWCTB
56 3JIEMEHTA T10 €r0 MOJIOKECHHUIO B ATOMOB 3JIEMEHTOB M 00pa30BaHHBIX UMH BEIIECTB I10 MEPHOAM U IPYIIIaM
ITepuomnueckoit cucreme /1. U. nepuonndeckoi cucremsr” (POLI)
Menneneesa https://resh.edu.ru/subject/lesson/2049/start/
3naugenue [leproanyeckoro 3akoHa
57 FUL DASBUTIL HAYKH H TPAKTHKH. bubmumoreka [IOK https://m.edsoo.ru/00ada96e
H. . MenpeneeB — y4€HbIH,
TeAaror U rpakKIaHuH
bubmnorexa ITOK https://m.edsoo.ru/00adaab8 Vpoxk
ONEKTPOOTPHUIIATEIEHOCTh ATOMOB " "
58 HMIICCKIX 3IEeMEHTOR DIEeKTPOOTPHUIIATEIEHOCTh XUMHIECKHIX dJIeMEHTOB. VIOHHAS CBS3h
(POI) https://resh.edu.ru/subject/lesson/2439/start/
59 HonHas xuMu4ecKas CBsA3b bubmnorexa ITOK https://m.edsoo.ru/00adac34
bubaunoreka [{OK https://m.edsoo.ru/00adaab8 Vpoxk "KosaneHtHas
KoBanenTHas nmomnsipHast "
60 NUMIUCCKAS CBA3E XUMHYeCKas CBs3b. [lomsapHas u HemomsipHast KoBaseHTHas ¢Bs3p" (POII)
https://resh.edu.ru/subject/lesson/2048/start/
61 Kopanentras nenonspuas Bubmmoreka ITOK https://m.edsoo.ru/00adaab9
XUMHYECKas CBI3b
bubmuroreka I{OK https://m.edsoo.ru/00adae28 Vpoxk "BaieHTHOCTD u
62 CrereHb OKHUCICHUS CTereHb OKuciieHus. [IpaBuna orpeeneHus CTerneHe OKUCIeHUs
sanemenTos" (POII) https://resh.edu.ru/subject/lesson/3121/start/
bubaunoreka [{OK https://m.edsoo.ru/00adb076 Vpok "OxucaureabHO-
OKuCIUTENBHO- "
63 BOCCTAHOBHTENLHLIE DAL BoccTaHOBHTENbHBIE peakiuu” (POLL)
peartl https://resh.edu.ru/subject/lesson/3122/start/
64 OKUCIINTENIN U BOCCTAHOBUTEIH Bbubmuoreka ITOK https://m.edsoo.ru/00adb076
KonTponsnas padora Ne4 mo Teme
65 «CtpoeHue atoma. XuMUvecKkas Bubmuoreka ITOK https://m.edsoo.ru/00adb486

CBA3b»
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O000111eHrE U CUCTEMATU3ALINAS

bubmuoreka [{OK https://m.edsoo.ru/00adb33c Ypok "TloBropenue u

66 - 1 00o06mieHue o Teme «CtpoeHue atoMa. CTpoeHHE BelIeCcTBA. XUMHUECKas
cesi3by" (POLL) https://resh.edu.ru/subject/lesson/3093/start/
g7 | Obobumenne n cucremarnsanys 1 Bu6suorexa [TOK https://m.edso0.ru/00ad9ch2
3HaHUH
68 S}ﬁg;e}me 1 creTeMaTH3atis 1 bubmmoreka ITOK https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOI'PAMME
MOYPOYHOE IIVIAHUPOBAHUE
9 KITIACC
KoJsimyecTBo yacoB
N Tema ypoxa Bce Koutpo | Hpaxu Jata DJIeKTPOHHbIe LM(PPOBbIe 00pa3oBaTelbHbIe pecypchl
n/m ro | TPHBIE | HECKHE | yvuenng
padoThl | padoTHI

ITepuoauueckuii 3aKoH.
1 Hepuonmueckas cuctema 1 Bubmmoreka ITOK https://m.edsoo.ru/00adb59e

XAMHYECKuX 3jeMeHToB JI. 1.

MengeneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XMMHUYECKHMX DIIEMEHTOB 1 Bubmuoreka ITOK https://m.edsoo.ru/00adb6b6

TIEPBBIX TPEX NMEPHUOIOB
3 Kaaccaduiaus i HoMEHKIaTypa 1 bubmuoreka ITOK https://m.edsoo.ru/00adb7e2

HEOPraHMYeCKUX BEIIECTB
4 Braer xumiseckoi CBASH I THITIB! 1 Bubmuoreka ITOK https://m.edsoo.ru/00adbac6

KPHCTAJIMUECKUX PELIETOK

Kontponbnas padora Nel mo teme VYpoxk "I[loBropenne Matepuana rno remam "Ctpoenue aroma. CtpoeHue
5 «[loBTOpeHue u yriryoneHne 3HaHUH 1 1 BelecTsa. Xumudeckas cs3p"" (MOL)

OCHOBHBIX pa3fieNoB Kypca 8§ https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuRefer
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Kjiacca»

rer=catalogue

Kiaccudukarys XuMHUIECKUX

6 o bubmuoreka [{OK https://m.edsoo.ru/00adbcbO
PCaKiyru 1o pa3jJInvYHbIM ITPU3HAKAM
[ToHsiTHE O CKOPOCTH XMMHUYECKOU bubmuoreka L{OK https://m.edsoo.ru/00adbe9a
7 peakuuu. [IoHSATHE O TOMOT€HHBIX U VYpok "CkopocTb XUMHUECKUX peakuuil. [leppoHauaIbHbIE IpeCTaBICHUS
TeTePOreHHBIX PEAKIIHSIX o karaymse" (POL) https://resh.edu.ru/subject/lesson/2102/start/
ITonsiTHE O XUMHUYECKOM
paBHOBecHu. DaKTOPbI, BIUSIOIINE bubmuoreka LIOK https://m.edsoo.ru/00adc28c
8 Ha CKOPOCTh XUMHUYECKOIN peakiiuu U Ypok "Obpatumble 1 HeoOpaTuMbIe peakinu. [IoHATHE 0 XUMUYECKOM
MOJIOKEHUE XMMHYECKOTO pasaoBecuu" (POIII) https://resh.edu.ru/subject/lesson/2103/start/
paBHOBECHS
bubmnorexa ITOK https://m.edsoo.ru/00adcade
Ypok "OKUCIUTETFHO-BOCCTAHOBUTEIBHBIC PEAKITUN. Peakinu
OKHUCITUTENBHO-BOCCTAHOBUTEIbHBIC
9 COCIMHEHUS, PA3JIOKEHHS, 3aMEIIICHHUS 1 OOMEHA ¢ TOYKHU 3PEHUS
peaKIuu "
okucieHus u BoccranoBieHus" (POII)
https://resh.edu.ru/subject/lesson/2104/start/
bubmmoreka ITOK https://m.edsoo.ru/00adcd68
Teopus d7IEKTPOTUTHIECKON VYpok "CyIHOoCTb mporecca dIeKTPOTUTHICCKON TUCCOIHAITIH.
10 | mucconmanyn. CHIBHEIE U cl1a0ble Jlucconuanus KICIIOT, OCHOBaHUM U coneil. Cra0ble ¥ CHIIbHBIC
BJICKTPOIATHI anekTpoiuThl. Cterensb auccornanuu’ (POLLD)
https://resh.edu.ru/subject/lesson/1518/start/
Bubmmoreka ITOK https://m.edsoo.ru/00add448
11 | Mounsle ypaBHEHHS PEAKITHIA Ypok "Peaxmun norHOro ooMeHa u ycinoBus ux npotekanus” (POL)
https://resh.edu.ru/subject/lesson/1603/start/
. Bbubmoreka ITOK https://m.edsoo.ru/00add5d8
XHUMHYECKHE CBOMNCTBA KHCIIOT H " o
N N Ypok "XuMudecKkre CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAaHMYECKIX
OCHOBaHHI B CBETE MPENCTABICHUN N N N
12 o COEMHEHUH B CBETE MPEICTABICHUI 00 3IEKTPOTUTHIECKON TUCCOIHAIIIH
00 DIIEKTPOIUTHIECKON "
HCCOLMALIHH ¥ OKHCITHTEILHO-BOCCTAHOBHTEIBHBIX PEAKIIHUAX (POII)
A https://resh.edu.ru/subject/lesson/1606/start/
XuMHYECKHUE CBOMCTBA cojlell B
13 | cBere npencTaBiieHU 00 Bubmuoreka ITOK https://m.edsoo.ru/00add8b2
AIEKTPOITUTHYECKON TUCCOIHAITIH
. Bubmuoreka ITOK https://m.edsoo.ru/00add9d4
14 | IlonsTre o ruaponu3e conen

Ypok "T'uaponus conerr" (POII)
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https://resh.edu.ru/subject/lesson/3123/start/

O000111eHrE U CUCTEMATU3ALINAS

Bbubnuoreka ITOK https://m.edsoo.ru/00addd12

Ypok "O6o06menue no Temam «Kiaccupukanus XMMHUECKUX PEaKIUi» U

15 3HaHUI «QnexTponutudeckas auccormanus».” (POLL)
https://resh.edu.ru/subject/lesson/2101/start/

[paktuyeckas padora Ne 1.

16 | «Perienue 3KCrepUMEHTATBHBIX bubmuoreka LIOK https://m.edsoo.ru/00addbfa
3a1a9»
KontponbHas padora Ne2 o teme

17 | «DaexTponuTHUECKas TUCCOIMALI. bubmmoreka ITOK https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0r1ast XapaKTepHUCTHKA TaIOTEHOB. bubmnorexa ITOK https://m.edsoo.ru/00addfe2

18 | Xumuueckue CBOMCTBA Ha PUMEPE Ypoxk "T"anorensr. Ximop. Xmoposomnopoa. ComnsHast KUCIOTa u €€ comu."
XJopa (PBII) https://resh.edu.ru/subject/lesson/2075/start/
XmopoBoaopon. ConstHast KHCIIOTa,

19 | XuMHUYECKHE CBOMCTBA, TIONTyUYEHHE, bubmmoreka ITOK https://m.edsoo.ru/00ade104
MPUMEHEHUE
[IpakTudeckas pabora Ne 2 mo reme

20 | «ITomydueHHe CONMAHON KHUCIIOTHI, bubmunorexa ITOK https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Beruucnenus no ypaBHEHUsIM

21 | XMMHUYECKUX peakIhii, €CM OTUH M3 Bubmoreka ITOK https://m.edsoo.ru/00ade488
peareHToB JaH B N30BITKE

22 Ob1mas XapakTepuCTHKA ICMEHTOB Bubmmoreka ITOK https://m.edsoo.ru/00ade64a
VIA-rpynmst
ﬁgig;p(;?{I:Ifigifi@e??ggiggiﬁ Bubmmoreka ITOK https://m.edsoo.ru/00ade64a

23 B DK (I)[ o XHMpnquKHe CBiﬁCTBa Ypok "Cepa. CepoBomopon. Cymsdpunst" (POLL)
cepl;p Ac https://resh.edu.ru/subject/lesson/2434/start/
CepoBoJI0pOJI, CTPOCHHUE,

24 | dpusuyeckue U XUMUYCCKHE Bubmmoreka ITOK https://m.edsoo.ru/00ade802
CBOMCTBa

o5 Oxcupiel cepbl. CepHast KHCIIOTA, Bubmuoreka ITOK https://m.edsoo.ru/00adea28

(1)I/IBI/II'ICCKI/I6 1 XUMHYCCKHNEC

Ypok "Oxkcun cepri (VI). Cepnas kuciora u ee conu” (POIII)
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CBOICTBA, IPUMEHEHHUE

https://resh.edu.ru/subject/lesson/2077/start/

XUMUYECKUE PEAKIIUH, JIEKAILINE B
OCHOBE IMPOMBIIIIJICHHOTO CIToco0a
MOJYYEHHUS CEPHON KUCIOTHI.

26 bubmmoreka ITOK https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpA3HEHUE
OKpY’Kalolllen Cpeibl COCTMHEHUSIMU
cephl
27 Bhruucnenue Maccosor pomm bubmmoreka ITOK https://m.edsoo.ru/00adec8a
BBIX0Jla IPOAYKTa PEAKIIUU
OO1wast XapakTepuCTHKA HJIEMCHTOB bubmnorexa ITOK https://m.edsoo.ru/00adeea6
VA-Tpynmsl. A3oT, " N
Ypoxk "A3or: cBoiicTBa 1 puMeHeHne. AMMuak. Ouzndeckue u
28 | pacmpocTpaHEHHE B IPUPO/IE, o "
(1)1/13I/I‘IeCKI/Ie A XHMIIECKHe XUMHUYECKUE CBOUCTBA. HOHyLI-eHI/IC " IIPUMCHCHUC. Coan aMMOHHUSA
. (PDII) https://resh.edu.ru/subject/lesson/2078/start/
CBOWCTBA
AMMHak, ero puznyecKkue u
29 | XMMHYecKue CBOMCTBA, TOIyIEHUE U bubmunorexa ITOK https://m.edsoo.ru/00adf004
MIpUMEHEHHE
[pakTudeckas pabora Ne 3 mo reme
30 | «ITomyueHne aMMHUaKa, U3y4eHHE bubmunorexa ITOK https://m.edsoo.ru/00adf180
€ro CBOMCTBY
Bubmmoreka ITOK https://m.edsoo.ru/00adf306
31 AzoTHas KUCIIOTa, e¢ HU3NIECKUEe U Ypok "AzorHas kucinora. Ctpoerue Monekynbl. CBoWcTBa pa30aBIeHHON U
XUMHUYECKHE CBOMCTBA KOHITCHTPUPOBAHHOM a30THOH KHCIOTHI. COJIM a30THOW KHUCIIOTHL. A30THBIC
ynobpenust." (POII) https://resh.edu.ru/subject/lesson/2074/start/
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHUS B Ka4eCTBE MIUHEPAITBHBIX
32 | ynoOpenunii. XuMUUECKOE bubaunoreka I{OK https://m.edsoo.ru/00adf518
3arps3HEHNE OKPYKAIOIIEH CpeIbl
COCJIMHEHUSIMHU a30Ta
®ocdop. Oxent docdopa (V) 1 BI/I6J‘II/I"0T6K3, LHOK https://m.edsoo.ru/OOadf6Eia
Ypok "®ocdop. Amtorponust pocdopa. Croiicta hochopa. Oxcua
33 | docthopHas kucnora, PU3NIECKUE H . "
NHMIECKIE CBONCTRA. HONVICHIE thochopa(V). Pochopuas kucnora u e€ conmu. DochopHbie yIoOpeHHUS.
- TTOTYH (POII) https://resh.edu.ru/subject/lesson/2073/start/
34 | Ucnonb3oBanue dochatos B bubmuoreka 1IOK https://m.edsoo.ru/00adfc20
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Ka4yecTBE MUHEPAIBHBIX YI00pEHH.
3arpsi3HeHue MPUPOTHON CPEabl
dbocharamu

Yraepos, pacipocTpaHEHUE B

Bubmuoreka ITOK https://m.edsoo.ru/00adfd9c
Ypok "Yrieposa. AmiorponHbie MoauduKalu yriepoja. XUMAYECKHE

35 zgﬁiziz’lizﬁzggiz " cBoiicTBa yrieposaa. Aacoporus.” (POL)
https://resh.edu.ru/subject/lesson/2072/start/
Oxcuipl yriiepoja, ux Gu3nIecKue
U XUMUYECKHE CBONCTRA.
36 | Dkomormueckue mpooOIEMBI, bubmnorexa ITOK https://m.edsoo.ru/00adfebe
CBSI3aHHBIC C OKCHIIOM yTJjIepojia
(V)
bubmnorexa ITOK https://m.edsoo.ru/00ae006¢
37 | YrompHas kuciora u eé conu Ypoxk "YronsHas kucnora" (POLI)
https://resh.edu.ru/subject/lesson/2070/start/
Fﬁg?i:;;?ﬂ Eiiﬁiiﬁot::;em bubmunorexa ITOK https://m.edsoo.ru/00ae027e
38 KaquTBeHHaZr KIS Ha ’ Vpoxk "Yrapusiii ras. Yriekucisii ra3" (POII)
,,p & https://resh.edu.ru/subject/lesson/2071/start/
KapOOHAT-NOH
[epBoHavanbHBIC MOHATHS 00
39 | opraHHYeCcKHX BEIIECTBAX KaK O Bubmoreka ITOK https://m.edsoo.ru/00ae054e
COC/IMHEHHUSX YIIIeposa
Bubmmoreka ITOK https://m.edsoo.ru/00ae080a
40 | KpemHHii U €ro COSTUHEHHS VYpok "Kpemunii u ero coemnaenus. Ctexio. Lement" (POIII)
https://resh.edu.ru/subject/lesson/2069/start/
[IpakTudeckas padora Ne 5. Perenue
41 | OKCTICPUMCHTAILHBIX 34/1A1 11O TEME bubmuoreka ITOK https://m.edsoo.ru/00ae0bf2
«BaxxHelmme HeMeTaTbl U UX
COC/IMHCHHUSD)
KonTponbHas padora Ne3 mo teme bubmuoreka LIOK https://m.edsoo.ru/00ae0el8
42 | «BaxHeiimme HeMeTabl U UX Ypok "O606menne no Teme "Hemeramnsr" (POIII)
COCIMHEHHSD) https://resh.edu.ru/subject/lesson/2068/start/
43 OOr111ast XapaKTepUCTHKA Bubmuoreka ITOK https://m.edsoo.ru/00ae103e

XUMHUYCCKUX 3JICMCHTOB —

ypOK "[lonoxxeHue MeTajIoB B nepno;u/lqecxoixi CUCTEMC XMMHUNYCCKUX
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MeTaJIoB. MeTaiimyeckas CBSI3b U
METaJTMUecKass KpUCTAITNIEeCKast
peuérka. Pu3nveckue CBOMCTBa
METaJIoB

anemenToB /I. . MenaeneeBa. Merannuueckast CBsI3b. @U3MUYECKUE U
XUMUYECKUE CBOMCTBa MeraiioB. CruraBel MeTauioB. Haxoxnenue
METAJUIOB B TIPUPOJIC U 00IIME CIIOCOOBI MX MONTydeHUs. Psii akTuBHOCTH
(9MEeKTPOXUMUYECKHH psiji HanpsbkeHnid) metamuios” (POLL)
https://resh.edu.ru/subject/lesson/1607/start/

XHUMHWYECKUE CBOMCTBA METAJIOB.

44 | DIeKTpOXUMHYECKUN PST bubmnorexa ITOK https://m.edsoo.ru/00ael156
HanpsH>KEHUH METaJlioB
O6mmue crocoObl MOTY4YEeHUS
MeTtaiioB. CruiaBbl. Beraucienus mo
45 | ypaBHEHHSM XUMHUYECKUX PEAKIINH, bubmnorexa ITOK https://m.edsoo.ru/00ael156
€CJIM OJIUH M3 PEarcHTOB COJEPIKUT
MIPUMECH
46 | TloHsATHE O KOPPO3UH METAJIIOB bubmmoreka [IOK https://m.edsoo.ru/00ae1278
bubmmoreka ITOK https://m.edsoo.ru/00ael14b2
Ypoxk "lllemounsie MeTaiuibl. OU3UYECKUE U XUMUIECKUE CBOWCTBA.
47 | lllenoynsie MeTaIBI "
OKcHIBI ¥ THAPOKCUIBI METOIHBIX MeTayioB." (POILL)
https://resh.edu.ru/subject/lesson/1602/start/
48 Salf;fﬂ 1 THIAPOKCHIBT HATPHA 1 Bubmmoreka ITOK https://m.edsoo.ru/00ael4b2
49 menoqlfmeMem’HvHe MeTajIet = bubmoreka ITOK https://m.edsoo.ru/00ael5e8
KaJIBIIMA ¥ MarHuit
50 | Baxueiinme coeqMHEHNS KaIbIUs Bubmuoreka ITOK https://m.edsoo.ru/00ael5e8
O60BLEHIE H CHCTEMATHALIS Buneo "®uzndeckre cBoiicTBa meNOIHBIX MeTaiioB" (POII)
51 3HaHHH; H https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuRefer
rer=catalogue
52 HK&cTkocTs BoB! M CIOCOOBT €8 Bubmuoreka ITOK https://m.edso0.ru/00ae1886
yCTpaHEeHHS
[Ipaktuyeckas padbora Ne 6 o Teme
53 "YKécTKOoCTb BOABI U METOIBI €€ Bubmuoreka ITOK https://m.edsoo.ru/00aelae8
ycTpaHeHus"
Bubmuoreka ITOK https://m.edsoo.ru/00aelc64
54 | AmoMuHHNA Vpoxk "Amomunuii. Haxoxnenue B npupone. CBoCTBa aIFOMHHUS.

AmdorepHOCTb OKcHIa U rHIpokcraa amromMuaus” (POLL)
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https://resh.edu.ru/subject/lesson/1604/start/

AmboTtepHbIe CBOHCTBA OKCUIA U

55 Bubnuoreka ITOK https://m.edsoo.ru/00aelc64
THAPOKCHUIA
bubnuoreka ITOK https://m.edsoo.ru/00ae1d86
56 | Keneso Vpok "XKenezo. Haxoxxnenue B mpupoze. Coiictpa xxene3a. CoeAMHEHUS
xenesa" (POII) https://resh.edu.ru/subject/lesson/1605/start/
57 Oxcnptpl, THAPOKCHILI 1 COMH bubmmoreka ITOK https://m.edsoo.ru/00ae35e6
xenesa (II) u xxenesa (I1I)
58 O6001IeHme U cucTeMaTH3aIHS Ypok "O6o06mienue o Teme «Meramnby. [Ipumenenne meramios" (POL)
3HAHUU https://resh.edu.ru/subject/lesson/2067/start/
[paktndeckas padora Ne 7.
59 Peenue KCTICPHMCHTAIBHBIX bubmmoreka ITOK https://m.edsoo.ru/00ae3de8
3aja4 1Mo Teme «Baxkuenme
MCTAJIJIBI U UX COCAUHCHUS)
Briuncienus 1o ypaBHEHUSIM
XUMHUYECKUX peaKIrii, €CJIU OUH U3
o | PCArcHTOB JaH B M3OBITKE HITH bubmunorexa ITOK https://m.edsoo.ru/00ael750
COJEPKUT NMPUMECH. BbraucieHus
MAacCOBOM JI0JIM BbIX0OJIa MPOAYKTa
peakuuu
OB0BLICHNE 1 CHOTEMATH3ALLS Ypok "CrnocoOsI TomydeHus 1 npumenenue meramios” (MOILI)
61 3HaHI/IHI; H https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuRefer
rer=catalogue
KonTponsnas padora Ne4 mo teme Ypok "O606menne no Teme "Meramnsr". [Ipumenenne meramtos" (MOLLI)
62 | «Baxuelie MeTaIBl U HX https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuRefer
COEIMHEHMSD) rer=catalogue
63 Benecrsa u MATCPHAIBI B bubmoreka ITOK https://m.edsoo.ru/00ae3f50
IIOBCCOIHCBHOU KU3HU YCIIOBCKA
64 XHMH%CKOGVSMPBHGHH@ Bubmuoreka ITOK https://m.edsoo.ru/00ae4270
OKpYXKarolIen cpenbl
65 Posb xumuu B petenun bubnuoreka ITOK https://m.edsoo.ru/00ae4270
3KOJIOI'M4YE€CKUX np06neM
66 Obobmenne n cucTemaTnsaLys Bbubanoreka IIOK https://m.edsoo.ru/00ae0d0a

3HAHUH
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67 O606H}eHHe 1 creTeMaTH3atiA 1 bubmmoreka ITOK https://m.edsoo.ru/00adb33c
3HAHUHN

68 gg?ilﬁeme 1 CHCTeMaTH3AMHA 1 bubmmoreka ITOK https://m.edsoo.ru/00ad9ch?2

OBHIEE KOJIMYECTBO YACOB I1O 68 4 7

ITPOI'PAMME

INEPEYEHB (KOJJU®PHUKATOP) PACHPEJEJEHHBIX 11O KJIACCAM ITPOBEPSIEMBIX TPEBOBAHUM K
PE3YJIbTATAM OCBOEHHMA OCHOBHOMN OBPA3OBATEJIbBHOHN ITPOI'PAMMBI OCHOBHOI'O OBIIEIO

OBPA3OBAHUA U DJIEMEHTOB COAEP KXAHUSA 11O BUOJIOI'NAU

[IpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHHUSI OCHOBHOM
00pa3zoBaTeIbHON MporpamMMeI (8 Kitacc)

Kon [IpoBepsieMble IpeAMETHBIE PE3yAbTaThl OCBOCHUS OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHus
MIPOBEPSIEMOTO
pe3ynbTaTa
1 [To Teme: "llepBoHayanbHbIE XUMUYECKUE MOHITHUS "

11 [PACKpBIBAaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITHI: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, IIPOCTOE BEILECTBO, CIOKHOE BEIIECTBO,
cMech (OTHOpPOJIHAS U HEOJHOPOJIHAS), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJIIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsI Macca, MaccoBas JOJS XMMHYECKOrO JIEMEHTa B COEIMHEHUU, MOJIAPHBIA 00beM, XUMHUYECKash peaklusl, KiIacCHU(pUKAIUs
peaKkiuii: peakuuu COCAMHEHUS, PEaKlUU Pa3NIoKEHUs, PEaKUu 3aMeleHus, Peakui 0OMEeHa, 9K30- U SHAOTEPMHUECKUE PEaKIIUu,
TEII0BOM 2P eKT peakinu, pacTBOP, MaccoBast I0Jisl BelecTBa (MPOIEHTHAs KOHIIEHTPAIIHsI) B PACTBOPE

1.2 WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUM M TNPUMEHSTh 3TH TOHATHS NpPH ONHWCAHMM BEIIECTB U UX
[IpeBpalICHUN

1.3 MCII0JIb30BAaTh XMMHUYECKYIO CHMBOJIMKY JUUIsl COCTaBICHHS (JOPMYI BEIIECTB U YPaBHEHHI XUMUYECKUX PEAKITH

1.4 ACKpBIBATh CMBICJI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTAaBA, aTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHAa ABOraapo



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

1.5

OIPCACIIATh BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHI)IX COCIMHCHUAX

1.6 K1accu(UIIMPOBATh XMMUYECKHE PEAKIINH (IO YUCTY ¥ COCTABY YYACTBYIOIIMX B PEAKIIUHU BEIIECTB, IO TETIIOBOMY P QeKTy)

1.7 BBIUMCIISATH OTHOCUTEIILHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB

1.8 BBIYMCIIATH MAaCCOBYIO OO0 XMMHUYECKOTO AJIEMEHTa 10 (hOpMYIie COSTMHEHUS,

1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

1.10 MPUMEHSTh E€CTECTBEHHO-HAyYHBIE METOJABI TIO3HAHUS - HAOIIOJCHHWEe, M3MEpEeHHe, MOJEIUPOBaHUE, SKCHEPUMEHT (peajbHbId H
MBICJIEHHBIH )

2 [To Teme: "Baxxnelime nmpeIcTaBUTEIM HEOPTaHUIECKUX BENIeCTB"

2.1 ACKPBIBaTh CMBICT OCHOBHBIX XMMHUYECKHX IMOHSITHIA: OKCHJI, KUCJIOTA, OCHOBAHHE, COJIb

2.2 OTIPENIENATh NPUHAIJISKHOCTD BEIMIECTB K ONPEACIICHHOMY KJIACCY COSMHEHUH 10 hopMyliam

2.3 K1accH(UIIMPOBATh HEOPTAHUYECKHE BEIIECTBA

2.4 XapaKTepU30BaTh (OMUCHIBATH) OONIME XMMUYECKHE CBOWMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB, MOATBEPXKIAas OMHMCAHUE MPHUMEpPaMU
MOJICKYJISIDHBIX YPAaBHEHUH COOTBETCTBYIONUX XUMUYECCKHX PEaKIIHA

2.5 [MPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KAayeCTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAaHUS XHUMHUYECKUX
[peBpallleHUI B pA3JIUMYHBIX YCIOBUSIX

2.6 CJIeI0OBaTh MpaBUJaM TIOJB30BaHUS XUMUUYECKOW TOCYAOM W JIabOpaTOpHBIM OOOPYIOBAaHHMEM, a TAKXKE IpaBHJIaM OOpaIeHus ¢
BEIIECTBAMHU B COOTBETCTBUHM C MHCTPYKUHUSMHU MO BBIMOJIHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJIYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOJOPOJAA W KUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OIpPEAEICHHONW MacCOBOM J0JIe pacTBOPEHHOIO
BEIECTBA, IJIAHUPOBATh M MPOBOJUTH XUMUYECKUE DKCIIEPUMEHTHI [0 PACHO3HABAHUIO PACTBOPOB MIENIOYEH M KUCJIOT C MOMOIIBIO
MHIMKATOpOB (JIakmyc, heHoadTaaeuH, METHIOPAHX U IPYTHE)

2.7 [TPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peaKkIun

3 [lo Teme: "llepuommueckuii 3akoH u Ilepuogmueckass cucrema xumuyeckux snemeHtoB [I.MI. MenneneeBa. CTpoeHue aromos.

XumMuyeckas cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIN"

3.1 [PAaCKpBIBATh CMBICJI OCHOBHBIX XMMHYECKUX TOHATUHN: SIAPO aToMma, DJEKTPOHHBIN CIION aToMa, aTOMHas OpOuTaib, pajuyc aroma,
XMMHUYECKas CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJEHTHAsl CBs3b, AJIEKTPOOTPULIATEIbHOCTh, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
CTETIeHb OKHUCIICHHS

3.2 KI1acCU(UITMPOBATH XUMUYECKUE DIIEMEHTHI

3.3 OTHCHIBATh M XapaKkTepu3oBaTh TabnuuHyo Gopmy [leproandeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB: pa3jnyaTh MOHSTHUS ''TIIaBHAs
noarpynna (A-rpynna)" u "mo6ounas noarpynmna (b-rpynna)", "mansie" u "6osbmue" nepuo s

3.4 packpeiBaTh cMbich [lepuonndeckoro 3akona /.M. MenzeneeBa: 1eMOHCTPUPOBATH MOHUMAHHUE MEPHOIMUECKON 3aBUCUMOCTH CBOMCTB

XUMHUYCCKHX 3JICMCHTOB OT UX ITOJIOXCHUS B HepHOﬂquCKOﬁ CUCTCEMC




3.5 COOTHOCHTH 0003HA4eHUs, KOTophle MMeroTcst B Tabmuue "llepuoamueckas cucrema xumuueckux snementoB (.M. MenpeneeBa" c
YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XHMHUYECKUX 3JEMEHTOB (COCTaB M 3apsl sapa, OoO0IIee YHCIO AJIEKTPOHOB H
acIpeieJICHUE UX IO YICKTPOHHBIM CIIOSIM)

3.6 ONPCHACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHI>IX COCIUMHCHUAX

3.7 OIIPCACIIATL BU XAMHWYECKOM CBS3H (KOBaHeHTHaH n I/IOHHafl) B HCOPIraHMYCCKNUX COCANMHCHUAX

[IpoBepsiemble 251eMEHTHI cosiep kaHust (8 Kiace)

Kon

[TIpoBepsieMblii 37IEMEHT COIEpKAHUS

HepBOHa'-IaJ'II)HI)Ie XUMHWYECKHEC ITOHATHSA

11

[Ipenver xumuu. Poib XMMHU B KM3HM 4YellOBEKa. XMMHS B CUCTeME HayK. Tenma u BemiecTBa. PU3MYECKHE CBOMCTBA BEMIECTB. ArperaTrHoe
COCTOSTHHE BEIIECTB

1.2

[TonsaTre o MmeTo1ax mo3HaHus B XuMuu. YucTele BemecTBa U cmecu. CriocoObl pa3esieHust cMecei

1.3

ATOMEI U MOJICKYJIbI. Xumudeckue 31eMeHThl. CHUMBOJIBI XUMHYSCKHUX DJIEMEHTOB. HpOCTBIe M CJIOKHBIC BEIICCTBA. ATOMHO'MOJ'ICK}’J'IHPHOC YUYCHHUC

1.4

Xumudaeckas (1)OpMy.]'Ia. BameHTHOCT, aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTtHOcHuTeNnbHAs aTOMHAs Macca.
OTHOCUTEILHAS MOJICKYJIIpHasA Macca. Maccosas JOJIA XUMHYCCKOT'O 3JIEMCHTA B COCAMHCHUN

1.5

KonuuectBo BemiectBa. Mok, MossipHas Macca. B3anMocCBsI3p KOJM4YECTBa, MacChl M YHUCIAa CTPYKTYPHBIX €JMHHUII BemiecTBa. PacueTsl 1o
(bopMyliaM XUMHUYECKUX COEMHEHHM

1.6

du3nyeckue U XUMHUYECKUE SBJICHHSA. XUMUYECKas Peakius U ee MPHU3HAKUA. 3aKOH COXpaHEHHUs MacChl BellecTB. XHMHUYECKHUE YpPaBHEHUS.
Knaccudukanus XuMHUYECKUX peakiui (CoOequHEeHHsI, pa3IokKeHHs, 3aMelleHus, 0OMeHa)

1.7

XMMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY10#, ¢ mpaBuiamMu paboThl B TaOOpaTOpUu U MpueMamMu 0OpalieHus ¢ 1abopaTopHbIM
o0opynoBaHHEM, U3YUEHUE U OMNHUCaHUE (PU3MUYECKUX CBOMCTB 0Opa3I[0OB HEOPraHWYECKUX BEIIECTB, HaONIOAeHUE (PU3NYecKuX (IIJIaBJICHHUE BOCKA,
TasHUE JIbJ]a, paCTUPAHUE caxapa B CTYNKE, KUICHHE U KOHJCHCAIMs BOJbI) U XUMUYECKUX (TOpEHHE CBEYH, MPOKAIMBaHHE MEIHON MPOBOJIOKH,
B3aMMO/ICHICTBUE Mella C KUCJIOTOM) sIBIIEHUI, HaONl0JIeHWE U OMMCaHWE NPU3HAKOB MPOTEKAHUs XUMUYECKHX peakiuil (pas3lojKeHue caxapa,
B3aMMO/ICHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM Oapusi, pa3ioxeHue ruapokcuaa meau (1) mpu HarpeBaHuu, B3aMOJICICTBHUE kKeye3a ¢ PaCTBOPOM
conu meau (II), u3yueHne crmocoOOB paszenieHUs: cMecell (C TOMOIBI MarHuTa, (QUIBTPOBAHUE, BHIMAPUBAHKE, IUCTHILUISIUSI, XpoMarorpadus),
[IPOBECHUE OYUCTKH IMOBAPEHHON COJIM, HAOMIO/ICHHE U ONMCAHUE PEe3YIbTaTOB MPOBEIEHHS OIBITA, MILTIOCTPUPYIOLIETO 3aKOH COXPaHEHUsI Macchl,
co3/1aHNe MoJiesIel MOJIeKYT (I1apOCTEePKHEBDIX)

Baxxueiine MPEACTAaBUTCIIN HCOPTIraHNYCCKHX BCIICCTB

2.1

BO3,Z[YX - cMmech ra3oB. CocTaB BO31yXa. KI/ICJ'IOpOIl - OJICMCHT U IPOCTOC BCHICCTBO. Haxoxxaenue KHUCJIOpOJa B IIpUpoac, (bI/IBI/I‘-ICCKI/Ie N XUMHWYCCKHC




cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipuvenennme kucnmopoma. CnocoObl MONydeHHs] KHCIOpPOAa B J1a00OpaTOpPUU W MPOMBIIUICHHOCTH.
KpyroBopoT kucnopoja B npupoje. O30H - annoTponHas Mou(uKays Kuciopoaa

2.2

TernmoBoit >pdekr XuMHUUEecKOo peakuu, TEPMOXMMHUYECKHE YpPaBHEHHS, DK30- M JHIOTEPMHUYECKHWE pEaKUuu. TOIUIMBO: Yroiab M METaH.
3arps3HeHne BO3/yXa, YCUICHHE TapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO CIIOs

2.3

Bonopon - snemeHT u mpoctoe BemiecTBo. Haxoxkaenwe Bomopoda B mpupoje, GU3HMYECKHE M XUMUYECKUE CBOWCTBA, NMPUMEHEHHE, CIOCOOBI
TTOJTYYCHMU. KwucmoTsl n commmn

24

MoJisipHbIl 00BEM ra3oB. PacueTsl 10 XUMHUYECKUM YPAaBHEHUSIM

2.5

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputesb. PacTtBopel. HachlllleHHbIE M HEHACBIIIEHHBIE PACTBOPBL. PacTBOPUMOCTBH BEIIECTB B BOJIE.
MaccoBasi 1075 BellecTBa B pacTBope. XUMHUUYECKUe cBoicTBa Bojbl. OcHOBaHusA. Ponb pacTBOpoB B mpupoje M B *KHU3HU yenoBeka. Kpyrosopor
BOJIbI B IPUPOJIC. 3arps3HEeHNE TPUPOAHBIX BoJI. OXpaHa U OYMCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus Heopranndeckux coenuHeHuil. Oxcunpl. Knaccupukanus okcunoB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, aMQOTEpHbIE) U
HecoseoOpasyrone. HomeHnknarypa okcnjioB. @u3nueckie 1 XMMHYECKHE CBOMCTBA OKcuaoB. [lonydyenne okcuaoB

2.7

OcnoBanus. Knaccudukarust OCHOBaHUMN: MIETOYN W HEPACTBOPpUMEBIE oCHOBaHUsI. HoMeHKkmatypa ocHoBaHmil. ®u3nyeckne 1 XUMHUIECKHUE CBOMCTB 3|
ocHoBaHM. [lorydeHue ocHOBaHU

2.8

Kucnotel. Knaccuduxamus xucinor. Homenknatypa kucioT. Pu3HMYECKHEe M XUMHUUYECKHE CBOWCTBAa KHCIOT. Psg aktuBHocTn MetaymioB H.H.
bekerona. [lonyyenue kuciot

2.9

Cosn. Homenkiarypa cosieil. dusznueckue u Xumudeckue cBorctra cosied. [lomydenue conen

2.10

['eHeTnyeckas CBA3b MCXKAY KllIaCCaMH HCOPIraHUYCCKUX COG,Z[I/IHGHI/IP'I

2.11]

XUMUYECKUI HKCIEPUMEHT: KaueCTBEHHOE OIpEJEICHUEe COAEePKaHUsI KUCIOpOoAa B BO3AyXe, MOIy4YeHHUe, coOMpaHue, paclio3HaBaHUE U U3YYECHUE
CBOMCTB KHCJOpOJa, HaOJIIOACHHE B3aUMOJIEHUCTBHUSL BELIECTB C KHUCIOPOJIOM U YCIOBHS BO3HUKHOBEHHUS W MpPEKpalleHUs TopeHus (Imoskapa),
03HAKOMJIEHHE C 00pa3liaMHu OKCUIOB U ONKCAHUE MX CBOMCTB, MOJy4eHHE, cOOMpaHue, pacro3HaBaHWe U M3y4eHHE CBOWCTB BOAOpOJa (FOpEHHE),
B3anMo/ieiicTBUE Bojlopoaa ¢ okcuaoM meau (II) (Bo3MOXKHO MCIONIBb30BaHME BHUIEOMATEPHANIOB), HAaOII0IeHHE 00pa3loB BEIIECTB KOJUYeCTBOM 1
MOJIb, UCCIIEIOBAaHHE OCOOEHHOCTEH PAacTBOPEHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO, MPUTOTOBJICHUE PACTBOPOB C OMPEIEIIEHHON MacCOBOM
oJiel pacTBOPEHHOTO BEIleCTBA, B3aMMOJICHCTBHE BOJBI C MeTa/llaMd (HaTpueM M KaibliieM) (BO3MOKHO HCHOJB30BaHUE BUCOMATEPUAIIOB),
oTpe/ieNieHue PacTBOPOB KUCJIOT U LIENOYEH C MOMOIIbIO MHIAUKATOPOB, HCCIEA0BaHUE 00pa3lloB HEOPTraHMUECKUX BEHIECTB PA3IMYHBIX KIIACCOB,
HaOJI0/IeHNEe U3MEHEHUS OKPAaCKU MHIUKATOPOB B PACTBOpAX KUCIOT U IIeNouel, n3ydyeHue B3aumoieiictBust okcuaa meau (II) ¢ pactBopom cepHoid
KHCJIOTBI, KUCJIOT C METajlaMH, PEaKIui HEeWTpalu3aluu, MOJyYeHHE HEPAaCTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOTO METailla JPYTHMM U3
acTBOpA COJIM, pEHIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 M0 TeMe "BakHelllne Ki1acChl HEOPraHM4eCKUX COeTMHEHNN"

HepI/IOI[I/ILICCKI/II\/’I 3aKOH H Hepnonnqecmﬂ CUCTCMa XHMHYCCKHUX OJIICMCHTOB I[I/I MeHpeneena. CTpOGHI/Ie aTOMOB. XHMMHYECKas CBS3b.
OKHCINTEIbHO-BOCCTAHOBUTEIBHBIC pCaknun

3.1

HepBLIe TITOITBITKHN KJIaCCI/I(I)I/IKaLII/II/I XHUMHUYECKUX 3JeMeHTOB. IloHsaTue o rpynnax CXOAHBIX 3JIEMCHTOB (H_ICJ'IO‘-IHBIC " MCJIIOYHO3EMCIIBHBIC MCTAJIJIBI,




raJlore€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPBIE 00pa3yroT aM(pOTEpPHBIE OKCHIBI M THIPOKCHIBI

3.2 [[Tlepuoanueckuii 3akoH. Ilepuomuueckas cucreMa xuMuueckux snementos .M. MenngeneeBa. KopoTkonepuoaHas ¥ AJIMHHOIEPHOIHAS (OPMEI
[Iepuoanueckoit cucreMbl xumudeckux anemeHToB .M. MenneneeBa. [lepuonsl u rpynmsl. @U3NYECKU CMBIC NOPSAIKOBOIO HOMEPA, HOMEPOB
[1EpUOAA U IPYIIILI JIEMEHTA

3.3 [Ctpoenne aromoB. CocraB aTOMHBIX sijiep. M30Tombl. DnekTpoHsl. CTpOEHHE JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMHUUYECKHX DJIEMEHTOB
[lepnoanueckoit cucremsl [I.M1. MenneneeBa. XapakTepUCTHKAa XMMHMYECKOTO 3JIEMEHTA IO €ro InojoxkeHuto B llepuommueckon cucreme J[.M.
Menpeneesa

3.4 [3aKOHOMEPHOCTH M3MEHEHHUS PAJHyca aTOMOB XUMHYECKUX JIEMEHTOB, METAUIMYECKHUX M HEMETAUIMYECKUX CBOMCTB 10 TPYIINAM M MEPHOJIaM.
3Hauenue Ilepnoanueckoro 3akoHa u llepuoanyeckoil cucTeMbl XMMUYECKHX AJIEMEHTOB JJs pa3BUTUS Hayku U mnpaktuku. J[.M. Mennenees -
YU4EHBIN U IPaykJTaHUH

3.5 [Xumuueckas cBs3b. KoBanenTHas (MOJIAPHAS W HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHIATENBHOCTh XUMHYECKUX dJIeMEHTOB. VIOHHAs CBSI3b

3.6 Crenenb okucieHns. OKUCIHUTENLHO-BOCCTAHOBUTEIIHLHBIE PpCaKInun. HpOHCCCLI OKHCJICHHUS M BoccTaHOBICHU. OKHUCIUTENIN U BOCCTAHOBUTEIN

3.7 [XuMudecKuii SKCIIEPUMEHT: M3ydeHUe 00pa3lOB BELIECTB METAIOB M HEMETAJJIOB, B3aUMOIEHCTBHE TUAPOKCUIA IIMHKA C PACTBOPAMHU KHCJIOT H
I1CJIOYCH, TPOBEJICHUE OIBITOB, WLIIOCTPHPYIOMUX TPUMEPBl OKHUCIIHTEIHHO-BOCCTAHOBHTEIBHBIX peakiui (TOpeHHe, PEaKIMH Pa3JIoKCHUsL,
COCTMHCHMS)

[IpoBepsieMbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pazoBaTeIbHON MporpamMMsl (9 Kitacc)

Kon [IpoBepsieMbie IpeIMETHBIE PE3yIbTAaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEr0 0O0pa3oBaHMs
MIPOBEPSAEMOTO
pe3ynprarta
1 [To Teme: "BelecTBo 1 xumuyeckas peakius"
1.1 [PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHUX TOHITHIH: PAcTBOP, DJICKTPOJHUTHI, HEAICKTPOJIUTHI, MMEKTPOJUTHYECKAS IUCCOLMALIMS,

PCAKIIMK HOHHOI'O O6M6Ha, KaTajiu3aTtop, XUMHYCCKOC PAaBHOBCCHUC, O6paTI/IMbI€ u H606paTI/IMBIe p€akuun, OKHUCIIUTCIIBHO -
BOCCTAHOBUTCIIbHBIC PCAKIHUU, OKHUCIUTCIIb, BOCCTAHOBUTCIIb, OKHUCJICHUC HW BOCCTAHOBJICHUEC, aJIJIOTPOIIH, aM(bOTepHOCTL,
XUMHWYCCKas CBA3b (KOBaJ'IeHTHaSI, HMOHHAasd, MeTaJ'IJ'II/I‘-IeCKaﬂ), KpHUCTAJJINYCCKAs PCIICTKA, CIJIaBbl, CKOPOCTH XUMHUYECKOM peakuunun

1.2 MJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKMX IOHATUH M IPUMEHATb 3TH TOHATUSA IIPU OINHMCAHUM BELIECTB M UX
[IpeBpalICHUN

1.3 COCTABJIATH YPAaBHCHHA BHCKTPOHHTHQCCKOIZ JUucconranyu KUcCJOT, mea04Yed u COJICf/'I, TMOJIHBIC N COKPAIICHHLIC YPABHCHU A peaKL[I/Iﬁ




MOHHOI'O 0OMeHa

14 [PACKpBIBATh CYINTHOCTh OKHCIMTEIFHO-BOCCTAHOBHTEIBHBIX PEAKIIUN TOCPEJACTBOM COCTABJICHHS JJICKTPOHHOTO OajlaHca 3THX|
CaKITUI

1.5 [TPOBOJINTH PACUETHI 0 YPABHEHUIO XUMHYECKOH peaKkInu

2 1o Temam: "HemeTauisl ¥ ux coequaeHus" u "MeTauibl U UX COeIUHEHN"

2.1 XapaKTepH30BaTh (OMHCHIBATh) OOIIME WM CHeNH(DUYSCKUE XHUMHYECKHE CBOWMCTBA MPOCTBHIX M CIIOKHBIX BEIIECTB, IMOATBEPXKIAs
OTIMICAHNE TTPUMEPaMU MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOIUX XUMUYECCKHX PEAKITHIMA

2.2 COCTAaBIISATh YPAaBHEHMSI PEAKIIUN, TIOITBEPKIAIONINX CYIIICCTBOBAHNIE TCHETHUSCKOHN CBSI3M MEXK]TY BEIIECTBAMH PA3JIMIHBIX KJIACCOB

2.3 [MPOTHO3UPOBATH CBOWMCTBA BEIISCTB B 3aBUCHUMOCTH OT HMX CTPOCHHS, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IPEBpAIICHUN B

A3JIUMIHBIX YCIOBUSIX

2.4 CJIeIOBaTh IMPaBUJIaM ITOJIB30BAHMS XUMHUYECKOW TOCYION M JabOpaTOpHBIM O0OpyIOBaHHEM, a TAaKKe IMpaBWiIaM OOpaIICHHS C
BEIECTBAMHU B COOTBETCTBUH ¢ MHCTPYKITUSMH TI0 BBITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKHX OTIBITOB ITO TIOJYYCHHIO M COOMPAHUIO
raz000pa3HbIX BENIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a)

2.5 MMPOBOJUTHh PEAKIIMU, TOJITBEP)KIAIOIINE KAaYeCTBEHHBIM COCTAB Pa3JIMYHBIX BEIICCTB: PACIO3HABATh ONBITHBIM IyTEM XJIOPHI-,
OpoMuz-, noaua-, kapooHar-, ¢ocdar-, cuIUKar-, Cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI aMMOHUS, HOHBI W3YYEHHBIX METAIIOB,
[MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHMYECKUX BEIICCTB

3 [To Teme: "Xumus u okpyxkaromias cpena'

3.1 [PACKpBIBATh CMBICT OCHOBHBIX XxuMuueckux noustuii: [1/IK BemecTBa; koppo3us METaJIJIOB

3.2 [MPUMEHSATh OCHOBHBIC OIIEPAIlMU MBICIIUTEILHON IEATENHHOCTH - aHAJIM3 M CHHTE3, CpaBHEHHE, O00OOIICHHE, CHUCTEMAaTH3AIMIO,
BBISIBJICHHE MPUYMHHO-CIICACTBEHHBIX CBSI3€H - JUISI M3yYEHHUs CBOWCTB BEIIECTB W XMMHYECKHX PEaKIMH; €CTeCTBEHHO-HAYYHBIC
METO/IbI IO3HAHMS - HAOJIOJICHNE, U3MEPEHUE, MOJICTTUPOBAHNE, IKCIIEPUMEHT (PeaTbHbIN M MBICJICHHBIN )

[IpoBepsieMble 251eMeHTHI coiepykanust (9 kiace)

Kon [TpoBepsieMbIil 2JIEMEHT COIepKAHUS

1 BemectBo u xummndeckas peaxius. [lopropenue

11 [leproauueckuii 3akoH. [lepuoanyeckas cucrema xumudeckux snemeHToB [I.M. MenneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB XMMHYECKHX 3JEMEHTOB MEpPBBIX TPEX MEpPHOJIOB, Kallks, KalbIMs U WX COCIUHEHUH B COOTBETCTBUU C
MM0JI0KeHHEM diieMeHTOB B [lepuoanueckoil cucreme u CTPOCHHEM X aTOMOB

1.2 CTpoeHue BelecTBa: BHJIBI XHUMHYECKOW CBSI3M. THMBl KPUCTAJUTMUECKUX PEIHIETOK, 3aBUCHMOCTH CBOWCTB BEIIECTBA OT THUIA




KPUCTANTMYECKON pEIIeTKH W BUAA XUMHUYECKoW cBs3u. Kilaccmdukanms W HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB
(MexyHapoaHass M TpUBHUAJbHAs). XHMMHUYECKHE CBOWCTBA BEILIECTB, OTHOCALIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYeCKHX
COCIMHEHUH, FTEHETUYECKAsl CBSI3b HEOPTAaHMYECKUX BEIECTB

1.3

Knaccupukanuss XMMUYECKUX pPEaKIUil 10 pa3juYHBIM NpU3HaKaM (10 YHCIY M COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, IO
TEIUIOBOMY 3((eKTy, M0 M3MEHEHUIO CTETIEHEH OKMCIIEHHUS XMMUYECKHX 3JIE€MEHTOB, 10 00paTUMOCTH, MO YYacCTHIO KaTajau3aTopa).
JK30- U SHJIOTEPMUYECKHE pEaKLUU, TepMOXUMUYeckie ypaBHeHUs. [IoHATHE 0 CKOPOCTH XMMHYECKON peaKIMK
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Ilousitne 00 O6paTI/IMI:IX u H€06paTI/IMI>IX XUMHUYCCKUX PCAKIHAX. IToHATHE O TOMOTEHHBIX U FCTCPOrcHHbIX PCAKIUAX. ITonsarue o
XHUMHWYCCKOM PaABHOBCCHUMU. q)aKTOI)I)I, BJIMATONIMC HA CKOPOCTH XUMHYCSCKOM PCaKIM 1 NOJIOKCHUEC XUMHUYCCKOIO PaBHOBCCH A

1.5

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHU, AJICKTPOHHBIA OajaHC OKHUCIWTEIHLHO-BOCCTAHOBUTENIbHOU peakiuu. CocTaBlieHHE
YpaBHEHUN OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C MCTIOJb30BaHUEM METO/Ia AJIEKTPOHHOTO Oaanca

1.6

Teopust SIEKTPOTUTHIESCKON TUCCOITUAIINNA. DIEKTPOIUTHI U HEXJIEKTPOIUTh. KaTHOHBI, aHHOHBI. MeXaHU3M JAMCCOIHMAITIH BEIIECTB C
Pa3IUYHBIMU BHJIaMH XHMHUYECKoW CBsi3U. CreneHp nucconuanuu. CUIbHBIE W Ca0ble AJIEKTPOJUTHI. Peakniuu MOHHOTO oOMeEHa.
YcioBusl mpoTekaHHsl peakUuid HMOHHOTO OOMeHa, IMOJHBbIE M COKpAIleHHbIE HOHHbIE YypaBHEHMsI peakuuid. CBOHCTBa KHUCIOT,
OCHOBAHHUH W COJICM B CBETE MPEACTABICHHA 00 JIEKTPOIUTHYCCKON nuccormanuu. KadecTBeHHbIE peakiuu Ha WOHBL [loHsTHE O
CUIPOJIU3E COJIei

1.7

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEIISIMH KPUCTAJUIMYECKHX PEIIeTOK HEOPraHMYECKHX BEIIECTB - METAUIOB H
HeMeTa/IoB (TpaduTa u aMasa), CI0XKHBIX BEMIECTB (XJI0pHIa HATPHS); UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PEaKIuu
OT BO3JICHCTBHSI Pa3JIMYHBIX (PAKTOPOB; MCCIICOBAHUE AJIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MPOIECCA JAUCCOIMAIUN KUCIOT,
[esoueii M cosei (BO3MOYKHO HCIIOJb30BAaHUE BHICOMATEPHAIIOB); MPOBEJCHUE OIBITOB, WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHHS
peakimii HOHHOTO OOMeHa (0Opa3oBaHHME OCajJKa, BBIJACICHHE ra3a, oOpa3oBaHHE BOJbI); OMBITOB, WIUTFOCTPHUPYIOUINX MPUMEPHI
OKHCITUTEIILHO-BOCCTAHOBUTEIILHBIX PEaKIUi (TOpeHHe, pPeakluu pPas3oXKEeHHs, COCAMHEHHS); pPacro3HaBaHWE HEOPraHUYECCKHX|
BEIICCTB C MOMOIIBIO KAUYECTBEHHBIX PEAKIMi HAa HOHBI; PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4

HemeTannsl 1 UX COeTUHEHUS

2.1

O6ma51 XapaKTCPUCTUKA I'aJIOTCHOB. OcobenHocTH CTPOCHHUA aTOMOB, XAapPAKTCPHBLIC CTCIICHW OKHCJICHHA. CTpOGHI/Ie n (1)I/ISI/I‘IGCKI/I6
CBOIiCTBa IIPOCTBIX BCIICCTB - I'aJIOI'CHOB. XUMHUYECKHE CBOMCTBA Ha IMpuMEpPEe Xjiopa (BSaHMOI[efICTBHe C MCTajlllaM1, HEMCTAaJlJlIaMU,
menoanH). XJ'IOpOBOI[OpOI[. Consnas KHCJI0Ta, XUMHWYCCKHUC CBOﬁCTBa, MOJIY4YCHHUC, IIPUMCHCHUC. HeﬁCTBHe XJIOpa U XJIOpPOBOOOpOAd
Ha OpraHu3M YCJIOBCKA. Baxwueiimune XJIOPUABLI U UX HAXOKJACHUC B IIPUPOAC

2.2

O6ma51 XapaKTCpUCTUKa 3JICMCHTOB VIA'FPYHHLI. OcobeHHOCTH CTPOCHUA aTOMOB, XapPAKTCPHBIC CTCIICHHU OKHUCJICHUS. CTpOCHI/Ie u
(I)I/ISI/ILIGCKI/IC CBOMCTBA MMPOCTBIX BCHICCTB - KHUCIOpPOJa U CCPLI. AJ'IJ'IOTpOHHBIe MO)II/I(I)I/IKaI_II/II/I KHCJIOpOda U CEPHI. XHUMHUYECKHUE
CBOMCTBA CCPHI. CCpOBOI[OpOI[, CTPOCHUC, (1)I/I3I/I‘leCKI/Ie U XUMHYECKHE CBOMCTBA. OKCI/II[BI CCPbI KaK MPEACTABUTCIN KHCJIOTHBIX

OKCHJOB. CepHa;I KHUCJIOTa, (I)I/ISI/I‘{CCKI/IC 1 XUMHYECKHE CBOMCTBA (06H_II/IC KaK TIpCACTAaBUTCIIA KJIaCCa KUCJIOT U CHCI_II/I(I)I/ILICCKI/IC).




XVMMHUYECKUE PEaKINH, JICXKAIIUEe B OCHOBE IMPOMBIIIJICHHOTO CIIOCO0a TMOJydeHus: cepHod KHUCIOTH. [Ipumenenune. Conu cepHOM
KHCIIOTHI, KaUeCTBEHHAsl peakius Ha cyiabpaT-uoH. HaxokIeHue cepbl M €€ COCAWHEHUW B MPHpOJAC. XHUMHYECKOE 3arpsi3HEHUE
OKpYXKaIollel Cpeibl COSMHEHUSIMH CEephI (KUCIOTHBIC IO IM, 3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIlCHUS

2.3

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC CTCIICHH OKHCICHHUS. A3OT,
pacpocTpaHeHue B TpHUpoJie, PU3NISCKUE U XUMHUYECKHE CBOMCTBa. KpyroBopoT a3ora B mpupojae. AMMHUAK, ero (pu3ndeckue u
XHUMHYECKAE CBOWCTBA, ToJydeHwe u mnpuMeHeHue. Coyim aMMOHUS, WX (U3WUECKHE W XHUMHUYECKHE CBOWCTBA, NpPUMEHEHHUE.
KauecTBeHHass peakiusi Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TMOoJIydeHUe, (PU3NYSCKHe W XUMHYECKHe CBOHCTBa (0OIIHe Kak
[pPEICTAaBUTENST Kacca KUCIOT W cruenuduueckue). Mcnonp30BaHWE HUTPATOB W COJICH aMMOHHS B KAauyeCTBE MHHEPATBHBIX
ynoOpeHuii. XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpe/ibl COSTMHCHISIME a30Ta (KUCIOTHBIC JIOK]IH, 3arpsA3HEHUE BO3IyXa, ITOYBH]
11 BOJIOEMOB)
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docdop, annorponnsie Moaudukanuu Gocdopa, puznueckue u xumuueckue cpoiicrsa. Oxeup pocdopa (V) u dpocdopHas KucioTa,
(dbu3nyecKkrue U XuMUYeckne cBOKCTBa, nojaydenue. VMcnonb3oBanue ¢pocdaroB B KauecTBE MUHEPAIbHBIX YI0OpEeHUIT

2.5

OO6mas xapakrepuctuka 31aeMeHToB [VA-rpynmnel. OcoO€HHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU OKUCIECHUS. YTIEpo,
QJIJIOTPOIHbBIE MOAN(UKALIY, PACIPOCTPAHEHUE B IPUPOJIE, (PU3MUECKUe U XUMUYECKUe cBOMCTBa. Ancopbuus. Kpyrosoport yriaepona
B npupojie. OKCHJIBI yriiepoJa, UX GU3NUecKue ¥ XUMUUYECKHE CBOMCTBA, IEHCTBHUE Ha JKUBbIE OPraHU3MBI, II0JydeHUE U IPUMEHEHHUE.
OJKoJIOrn4Yeckue NpoOsieMbl, CBs3aHHBbIE ¢ okcuaoM yriepoja (IV); rumoreza rinoGanbHOTO MOTEMJIEHHUS KIMMAaTa; MMapHUKOBBIN
bpPexT. YroipHas KMCIOTa U €€ COJIM, X (PU3NUECKHEe U XMMHUYECKUE CBOICTBA, MOJy4eHUe U npuMeHeHue. KadecTBeHHas peakuus
Ha kapOoHaT-UOHbI. Vcnoabp30BaHne KapOOHATOB B ObITY, MEAULIMHE, TPOMBIIIICHHOCTH U CEJIbCKOM XO35HCTBE

2.6

HepBOHa‘IaJIBHBIe MOHATHS 00 OpraHn4eCKuX BCHIECCTBAX KaK O COCIMHCHUAX YIJIEpOda (MeTaH, 9TaH, OTHUJICH, all€THJICH, DTAaHOII,
TJIMOCPHUH, YKCYyCHAsA KI/ICJ'IOTa). Hx cocTtaB m XMMHYECKOE CTPOCHHUCE. Ilonsatre 0 OMOJIOTMYECKH BaYKHBIX BCIICCTBAX: XHUpax, 6em<ax,
YIJICBOJAX - U UX POJIM B J)KM3HHU YCJIOBCKA. MaTepI/Iaanoe CANMHCTBO OPraHNMYCCKUX U HCOPraHM4CCKNUX COC,Z[I/IHeHI/Iﬁ

2.7

Kpemuuii, ero ¢usmueckne M XHMHUYECKHE CBOWCTBA, MOJydeHHe W mpuMmeHeHue. CoenuHeHUs KpeMmHHsI B mpupone. OoOurue
npenctaBieHuss o0 okcuae kpemuus (IV) u kpemnuweBoit kucnore. CHIMKAThl, WX HCIOIB30BaHHE B OBITY, MEIUIUHE,
[IPOMBIIIJICHHOCTH. BaxkHeilline CTpouTeNnbHbIE MaTepHalbl: KepaMHuKa, CTEKJIO, IIeMEHT, O0eToH, jxene300eToH. I[Ipobiemsl
0€30MMacHOTO MCMOJIb30BAaHUS CTPOUTEIIHLHBIX MATEPHUATIOB B MOBCEAHEBHOW KU3HU

2.8

XHUMHUUEeCKUM SKCIICPUMCHT: U3YUCHUC 06p33HOB HCOPraHM4YCCKUX BCIICCTB, CBOMCTB COJITHOMH KHCJIOTBI; IIPOBCACHUC KAYCCTBCHHBIX
peaKL{I/Iﬁ Ha XJIOpHUA-HOHBI U Ha6J'IIO,[[eHI/Ie MMPU3HAKOB HUX MNPOTCKaHUA; OIBIThHI, OTpaXaroIIue (1)1/13I/II-ICCKI/IC U XUMHYECKHUE CBOMCTBA
TaJIOT€HOB U UX COSAUHECHUM (BO3MO)KHO HCIIOJIBb30BaHUC BI/I,[[COMaTepI/IaJ'IOB); O3HaKOMIJICHHUEC C 06pa3uaMH XJIOPpUIAO0B (FaJ'IOFeHI/II[OB);
O3HAKOMJICHUE C 06pa3I_IaMI/I CCPbI U €€ COCIUHCHHUAMU (BO3MO)KHO HUCIIOJTB30BaHUC BI/I,Z[eOMaTepI/IaJ'IOB); Ha6J'IIOI[eHI/Ie mponecca
O6erII/IBaHI/I$I caxapa 1nmon JeicCTBHEM KOHHeHTpHpOBaHHOﬁ CGpHOI’I KHCJIOTBI; U3YYCHHUEC XUMHUYCCKUX CBOMCTB pa36aBJIeHHOﬁ CCpHOfI
KHCJIOTBI, IPOBCIACHUC KauyeCTBEHHOM pcaknun Ha Cy.TIB(I)aT-I/IOH n Ha6J'IIOI[CHI/IC INIpU3HaAKa €€ IMPOTCKaHHA; O3HAKOMJICHUC C

(1)I/I3I/IquKI/IMI/I CBOMCTBaMU a30Ta, (bocq)opa 1 UX COCOUHEHUI (BO3M0)KHO HCIIOJIb30BaHUC BI/I,Z[eOMaTCpI/IaJ'IOB), 06pa3uaMH A30THBIX U




(dbochopHBIX yIoOpeHHMIA; MOTydeHne, COOMpaHue, PacllO3HABAHKUE U U3YUCHUE CBOMCTB aMMHAaKa; MPOBEJICHNE KAYCCTBCHHBIX PEaKIIni]
Ha MOH aMMOHUS U (ocdaT-uOH M U3yYEHUE MPU3HAKOB WX MPOTEKAHMS, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCIIOTHI C
MebI0 (BO3MOKHO MCIIOJB30BAHUE BUICOMATEPHAIIOB); H3YICHHE MOJISNIeH KPUCTAIUTMISCKIX PEIIeTOK anMasa, rpaduta, QyiiepeHa;
03HAKOMJICHHE C TIPOIECCOM aJICOPOIIMK PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTa3a; MOJIyYCHHE,
coOupaHue, pacrlio3HABAHUE W M3YYCHHE CBOWCTB YIJICKUCIIOTO Tra3a; MPOBEICHUEC KAYCCTBCHHBIX PEaKIMi Ha KapOOHAT- U CHIIHKATA
MOHBI W W3y4YeHUE TMPU3HAKOB HUX TMPOTEKAHUsS; O3HAKOMJIEHHE C TIPOIYKIMEH CHIMKATHOW TPOMBIIUICHHOCTH; pelIeHne
DKCIIEPUMEHTAJIBHBIX 3a71a4 10 TeMe ""BaxxHenme HeMeTaulbl ¥ UX COeTMHCHUS "

MeTamisl 1 ux COCINHCHUA

3.1

OO6m1ast XxapakTepUCTUKAa XUMUYECKUX JIEMEHTOB - METAJJIOB HA OCHOBAHUHU MX TOJIOKEHUs B [leproaudeckoit cucteMe XUMUYECKUX
bineMmeHToB [[.M. MenneneeBa u crpoenus aroMoB. CTpoeHre MeTauioB. MeTayuindeckasi CBSI3b M METAJTIMYecKasi KpUCTauIM4ecKast
€HIETKA. DJIIEKTPOXUMHUYECKUH Psii HAPSDKEHUM METAJIIIOB

3.2

duznyeckue U XuMUYecKre cBocTBa MeTaioB. O0mme crnocoObl nosydeHus: MetauioB. [IoHsATHE 0 KOPPO3UM METAJJIOB, OCHOBHBIE
CrocoObI 3aITUTHI MX OT KOppo3uu. CruiaBbl (CTajdb, YYyr'yH, JIOPATIOMUHUN, OpOH3a) U X NPUMEHEHHE B OBITY U IPOMBIIIEHHOCTH

3.3

[[lenounble mMeTasuibl: mojioxkeHue B Ilepumoandeckoit cucrteme xumuueckux anemeHTtoB [[.M. MenpaeneeBa; cTpoeHHME UX aTOMOB;
HaxoxJieHue B npupoje. dusndeckne m XUMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U THAPOKCHUIIBI HATPUS U
kanus. [I[puMeHeHne MEeI0YHbIX METAJJIOB M UX COCTMHEHUM

3.4

[[[enoyHO3eMENBbHBIE METAIBI MAarHUM M KaJlblMi: TMoJjoxkeHue B llepumoamdeckodt cucreme xumuueckux siaemeHToB JI.I.
MeHieneeBa; CTpPOCHHE UX aTOMOB; HaX0XKJICHHUE B Mpupojie. Pu3nyeckue U XMMHUYECKUE CBOMCTBA MarHusl W Kajbllusa. BakHeimme
COCTMHCHUS KabIUA (OKCH, TUIPOKCU, COJN). JKeCTKOCTh BOJIBI M CLIOCOOBI €€ YCTpaHCHUS

3.5

AnmtoMuHMi: nonoxkeHue B Ilepronuueckoit cucreme xumuyeckux sneMeHToB [[.M. MeHneneeBa; cTpoeHHE aToMa; HaXOXJECHHUE B
npupojie. Pu3nuecKkne u XUMUYECKHAE CBOMCTBA allfOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHAA ATFOMUHUS

3.6

Kenezo: monoxxenue B [lepuommueckoil cucreme xumuueckux snemeHToB J[.M. MenpaeneeBa; cTpoeHue aToMa; HaxOXICHHE B
npupoae. Pu3ndeckre U XUMHUECKHE CBOMCTBA kene3a. OKcuibl, ruapokcuabl u conu xenesa (I1) u sxenesa (I11), ux cocras, cBoiicTBa
1 TIOJTy4YCHHE

3.7

XMMUYECKUH IKCIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3liaMi METaJUIOB U CIUIaBOB, UX (PM3MUECKUMU CBOMCTBAMU; U3yUEHUE PE3YIbTATOB
KOPPO3UH METAIJIOB (BO3MOKHO HCIIOJIB30BaHHE BUICOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJCUCTBUSI OKCHAA KalbIUsl U HATPUS C
BOJIOM (BO3MOYKHO HCIIOJIb30BaHHE BHUAECOMATEpUaloOB); HCCIEAOBAHHUE CBOMCTB >KECTKOM BOJBI; Mpoliecca TOpPEHHUsS XKele3a B
Krcopoae (BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPHANIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX pPEaKIMii Ha HMOHBI (MarHus,
KanbpIusl, alfOMUHMS, [TuHKA, xene3a (II) u xemesza (III), menu (II); HabGmromeHue W omMcaHWe MPOIECCOB OKPALTMBAaHUS TIAMEHHU
MOHAMH HATPUA, KIS U KalblKs (BO3MOXHO HCIOJIh30BAaHUE BUCOMATEPHATIOB); UCCIIeJOBaHHEe aM(pOTEPHBIX CBOWCTB THAPOKCHIA

AITFTOMWHUA U TUAPOKCHUJIA NUHKA, PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC "BaxkHenire MeTallIbl U X COCI{I/IHCHI/IH"




XHUMUS M OKpYKarolas cpeia

4.1 HoBble marepuasibl U TexHosoruu. BemiecTBa M Marepualibl B MOBCEJIHEBHOM XU3HM YelloBeKa. XUMHUSA U 370poBbe. besomacHoe
MCTIOJIb30BAHME BEIIECTB U XUMUYECKUX peakuuii B ObITy. [lepBas moMoIp Npyu XUMHUYECKUX 0JKOTaX M OTPABJICHUSIX
4.2 OCHOBBI 3KOJIOTHYECKOW TIpaMOTHOCTU. XHMHYEcKoe 3arpssHeHue okpyxkatomeil cpensl IIJAK. Pomp Xxumum B pemeHuu
PKOJIOTMUECKUX MpobseM. [IpupoaHble HCTOYHUKN YIIIEBOJOPOAOB (Yrojb, MPUPOIHBIN ra3, HEPTH), TPOAYKTHl UX HepepaboTKH, UX
0JIb B OBITY U IPOMBIIIIJIEHHOCTH
4.3 XMMHUYECKUI SKCIIEPUMEHT: U3yUeHHE 00pa3lioB MaTepraioB (CTEKJIO, CIJIaBbl METAJUIOB, NOJMMEPHBIE MAaTEPHUAIIbI)

155.7. [Ins mpoBeneHNs OCHOBHOTO TOCYJapCTBEHHOTO dK3amMeHa mo xumuu (fanee - OI'D mo xumMun) ucnonb3yercs nepedeHs (KoaudukaTop)
MpoBepsieMbIX TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHON MporpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUS W 3JIEMEHTOB

COJICpKAHUS.
[Tposepsiembie Ha OI'D Mo XxumMuu TpeGOBaHUS
K pe3yJbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTEIIbHOM MPOTPaMMBbI
OCHOBHOTO 00111eT0 00pa30BaHMs
Kon [IpoBepsieMbie TpeOOBaHUS K IPEIMETHBIM pe3yiibTaTaM 0a30BOTO YPOBHS OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOI MPOrpaMMbl
MPOBEPSIEMOTO OCHOBHOTO 00111eT0 0OpazoBanus Ha ocHoBe PI'OC
TpeOOBaHUs
1 [IpencrasieHue:

11 0 MO3HABAEMOCTH SIBIICHUH MPUPOJIbl, TOHUMAHUE OOBbEKTHBHOW 3HAYUMOCTH OCHOB XMMHUYECKOM HAyKH Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyIbTYphl M MPAKTUYECKOM AEATEIHbHOCTH YEJIOBEKa B YCJOBHSIX COBPEMEHHOIO OOIECTBA;
[MOHMMAaHNe MeCTa XUMUU CPEJN IPYTUX eCTECTBEHHBIX HAYK

1.2 0 Hay4yHbIX METOJaxX MO3HAaHHUSA, B TOM UHCIIE SKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOAAX HMCCIEIOBAHMS BEILECTB U U3YUYEHUS
XMMHUYECKUX peaKliii; yMEHHE UCII0JIb30BATh MOJIENH JUIsl OOBSICHEHHS CTPOSHUSI aTOMOB M MOJIEKYIT

1.3 0 cepax npodeccuoHaNbHON AEITETbHOCTH, CBA3aHHBIX C XMMHEH U COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMU Ha JOCTHKEHUSIX
XUMHUYECKONW HayKd, YTO TO3BOJUT OOYyYarolMMCSI paccMaTpuBaTh XHMHIO Kak cdepy cBoel Oynmymiell mnpodeccrHoHambHOU
NesITeNLHOCTH M C/IeTIaTh OCO3HAHHBIM BBIOOP XMMHUHU KakK MPO(UIBLHOTO MpeMeTa MpU IMepexo/ie Ha YpPOBEHb CPEAHEro OOIIero




o0Opa3oBaHUs

BJIaI[eHI/Ie CHUCTEMOM XUMHWYSCKUX 3HAHUU U YMCHHC IMTPUMCHATHb CUCTEMY XUMHWYCCKUX 3HaHI/II71, KOTOpasd BKJIKOYACT:

2.1

BOKHEHUIIINE XUMHUECKUE MMOHATHS: XUMUUECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, TPOCTOE U CIOKHOE BEIIECTBO, OTHOPOIHAS U
HEOTHOPOAHASI CMECh, OTHOCUTEJIbHBIC aTOMHAsI M MOJIEKYJISIpPHAsI MacChl, KOJJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsT Macca, MOJISIPHBIM
00bEM, OKCHUJ], KHCIIOTa, OCHOBAHUE, COJb (CPEeIHsIs), XUMUYECKash PEaKIus, PeaKuu COCJIUHCHUs, PEaKIUU Pa3JI0KEHUS, PEaKIUY|
3aMeIleHus, peakluuu OOMEHa, TEeIUIOBOM H(PQEeKT peakuuu, 3K30- M SHIOTEPMHYECKHE pEeaKIUu, pacTBOp, MaccoBas 0]
XUMUYECKOTO JJIEMEHTAa B COCIWHEHWH, MaccoBas JOJisi W TPOIEHTHAs KOHIIEHTpAIlMs BEIIeCTBa B pacTBOpe, SAPO aToma,
DJIEKTPOHHBIM CIIOM  aToma, aToOMHas OpOuTalb, paadyCc aToma, BaJEHTHOCThb, CTENEHb OKHUCICHUS, XUMHUYECKas CBS3b,
DJICKTPOOTPUIATCIBHOCTD, TOJAPHASA W HCHIOJJAPHAd KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MCTAJUIMYECKAs CBA3b, KpUCTAJIMYCCKad
PCIICTKA (aTOMHaSI, HWOHHas, MCTaJILIMYCCKasd, MO.]'IeKy.]'ISIpHaSI), HWOH, KaTUOH, aHUOH, 3JICKTPOJIUT W HEIJICKTPOJINUT, DJICKTPOJIIUTUUCCKAA
avcconuanus, peakuiuu HOHHOTO O6MeHa, OKHCJIUTECIBbHO-BOCCTAHOBUTCIIBHBIC PCAKIINH, OKUCIUTCIb U BOCCTAHOBUTCIIb, OKHCIICHHUE H
BOCCTAHOBJICHUE, JJIEKTPOJIM3, XUMHYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpPATHMBIE PEAKIIMH, CKOPOCTh XUMHUYECKOW PEaKInu,
katanuzatop, [1JIK, koppo3us meTamioB, CriaBbl

2.2

OCHOBOITOJIAralolINe 3aKOHbI XMMHUM: 3aKOH COXpPaHEHMsS Macchl, nepuoauyeckuii 3akoH JI.M. MeHneneeBa, 3aKOH IMOCTOSIHCTBA
cocTaBa, 3aKOH ABOTaJipo

2.3

TEOPUU XMMHUHU: ATOMHO-MOJIEKYJISIPHAS TEOPHUSI, TEOPUS IIEKTPOJUTHUECKON AUCCOIHALINH

Briagenne ocHOBaMU XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE MPABUJIBHO HCIIOJIb30BaTh U3YUYCHHBIE BEIIECTBA U MaTepHalibl (B TOM YMCIIE MUHEpAJIbHbBIC YI0OpEHUs, METAJUIbl U CILIABBI,
[IPOJIyKTHI MepepabOTKU MPUPOJHBIX UCTOUHUKOB YIIIEBOJOPOIOB (YIJisl, IPUPOJAHOTO ra3a, HeTH) B OBITY, CETLCKOM XO3SHCTBE, HA
[IPOM3BOJICTBE U TMOHMMAHUE 3HAYCHUS KUPOB, OCNKOB, YIJIEBOJOB JJIsi OpraHM3Ma 4eJOBeKa, YMEHHE MPOTHO3UPOBATH BIIMSHUE
BEIECTB M XUMUYECKHX MPOLIECCOB HA OPraHU3M YeJIOBeKa M OKPYKAIOIIYI0 TPUPOAHYIO CpEy

3.2

YMCHHUEC MHTCI'PUPOBATH XUMHNYCCKNUEC 3HAHNA CO 3BHAHUAMU JPYTUX y‘IC6HBIX npeaAMCETOB

3.3

HaJIM4YMe OTbITa padOThI C PAa3IMUYHBIMU UCTOYHUKAMH UH(OpPMALINK 10 XUMUU (HaydHasi U Hay4qyHO -TIOMyJIsIpHAas JIUTepaTypa, CIoBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OO CHHUBATDb I/IH(1)OpMaI_II/IIO 0 BCIICCTBAX, HX IPEBPAICHUAX U IMPAKTHICCKOM IIPUMCHCHHUU U YMCHUC
M CII0JIb30BATh €€ JIsI PCHICHH A y‘le6H0-H03HaBaTeJ’ILHLIX 3aJa4

BrnasneHne ocHOBaMM MOHATHHHOTO anmnapara i CUMBOJIMYECKOTO S3bIKa XMMMHU JUISL COCTaBJIEHHUs (JOpMYIT HEOPraHMUECKUX BEIECTB,
ypaBHEHUH XUMUYECKUX peakuuii; ocHoBaMH xuMuieckoit HomeHkiaTypsl (IUPAC u TpuBHaibHOIN)

'YMeHue OOBSICHATH CBSA3b IMOJIOKCHHUS DIIEMEHTA B HepHOHquCKOﬁ CUCTCMC C YUCIIOBBIMH XapaKTCPUCTUKAMU CTPOCHUSA ATOMOB
XUMHUYCCKHUX OJICMCHTOB (COCTaB " 3apdan daapa, 061_]_[66 YHUCII0 BHGKTpOHOB), pacnpeaciiCcHUCM JSJICKTPOHOB IO 3HCPIreTUYCCKUM

YPOBHAM aTOMOB IICPBLIX TPEX NICPUOAOB, KAJIUA U KAJIbI W




[IpencraBieHre O MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHMX JJIEMEHTOB (paguyC aToMa, 3JIEKTPOOTPHULIATEIbHOCTB),
[IPOCTBIX U CJIOKHBIX BEIIECTB OT MOJIOKEHUSI JIeMeHTOB B llepuoanyeckoil cucteme (B MajibIX IEPUOax U IVIaBHBIX NOJArPYIIAX) U
DIIEKTPOHHOT'O CTPOEHUS aTOMa

7 VMeHne KiacCu)UImMpoBaTh:
7.1 XUMHYECKUE DJIEMEHTBI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIINH
8 'YMeHne onpenensTh:
8.1 BAJICHTHOCTD M CTETICHb OKUCIICHUS XUMUYECKUX JIEMEHTOB, 3apsi/i HOHA
8.2 BHJT XUMHYECKOM CBSI3W M THIT KPUCTAUTMYECKON CTPYKTYPHI B COSTMHEHUSIX
8.3 XapaKTep cpeibl B BOJAHBIX PaCTBOpaxX BEMIECTB (KHCIOT, OCHOBAHU)
8.4 OKHCIIUTENb M BOCCTAHOBUTED
9 YMeHue XxapakTepu3oBaTh (pu3nueckre 1 XMMUYECKHE CBOWCTBA:
9.1 [MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPO, TpaduT, aamas, KpeMHHH, a30T, ¢pocdop, cepa, XIop, HAaTPpUM, KT, MarHii, KaJbIIUi,
QITFOMUHHM, KEJIE30)
9.2 CIIO)KHBIX BEIECTB, B TOM YHCJIE€ WX BOJIHBIX PacTBOpPOB (BOJA, aMMHAK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U THAPOKCHJIBI
MeTtaiioB | - ITA rpynm, anromunus, meau (I1), nmuaka, sxenesa (I1 u I1I), okcuasr yraepona (II u 1V), kpemuns (IV), azora u dpocdopa
(IIT u V), ceprr (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHas, hocopHas, yrojabHas, KpeMHHEBast KUCIOTA U UX COJIN)
9.3 [IPOrHO3UPOBATh M XapaKTEPHU30BaTh CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT WX COCTaBa M CTPOCHHS, NPHUMCHEHHE BEIIECTB B
3aBHMCHMOCTH OT UX CBOICTB, BO3MOXHOCTh IPOTEKAHHsI XUMUYECKHX PEBPAIICHHUI B Pa3JIMYHBIX YCIOBUSIX
10 'YMeHHe COCTaBJIATh MOJICKYJISIDHBIC M HOHHBIC YPaBHEHHSI PEAKIIMiA, B TOM YHCIIE:
10.1 [peakIii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
10.3 VJLTIOCTPUPYIOIIUX XMMHYECKHE CBOMCTBA N3YYCHHBIX KJIacCOB (IPYII) HEOPTraHUYECKHUX BEIECTB
10.4 [10ITBEPXKIAIONIMX F'€HETUYCCKYIO B3aUMOCBSI3b MEXKLy HUMH
11 'YMeHue BIUUCIITh (IPOBOAUTH PAcUeThl):
11.1 OTHOCHUTEIIbHYIO MOJIEKYISPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTA B COCTMHEHUH
11.2 MaCcCOBYIO JIOJIFO BEHIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3os
114 [0 YpaBHEHUSIM XMMHYECKHUX peaklni U HaXOJAUTh KOJMUYECTBO BEIIECTBA, 00bEM U MACCy PeareHTOB UIIHU MPOJIYKTOB peakluu
12 Brnagenue (3HaHUE OCHOB):




12.1

OCHOBHBIMH METOJIAMH HAYYHOTO TO3HaHHs (HAONIOIEHHE, U3MEPEHHUE, HKCIEPUMEHT, MOACIHPOBAHNE) MPH W3YYCHHH BEHIECTB H
XUMUYECKUX SIBJICHUH; YMEHUE CYOPMYIIMPOBATH MPOOIIEMY U MPEATIOKHUTH NYTH €€ PEHICHHUs

12.2 0e30MmacHOM paboThl ¢ XUMHYECKUMHU BENIECTBAMH, XHMHUYECKOH MOCYI0H 1 1a00paTOpHBIM 000PYI0BAHHEM

12.3 MpaBwIaMu 0e30MacHOro0 OOpalIeHUs C BEHISCTBAMHM, HCIOJIL3YEeMBIMH B TIOBCEIHCBHOW J>KHM3HH, TPAaBHIAMU IOBEACHHS B IICIAX|
cOepexeHus 370pPOBbs W OKpYXKAIOUIeH MPUPOJHON cpeibl; MOHUMaHWEe Bpeda (OMacHOCTH) BO3JEHCTBHS Ha >KMBBIE OpPTraHU3MBI
OTIpEeICTICHHBIX BEIIECTB, CTOCOO0B YMEHBIIICHUS U TPEIOTBPAIICHHUS UX BPETHOTO BO3/ICHCTBHS

13 Hanwmane npakTHYeCKUX HaBBIKOB IJIAHUPOBAHUS W OCYIIECTBIICHUS CIICTYIOMNX XUMUICCKIX YKCIIEPHUMECHTOB:

13.1 M3Y4YCHHE W ONHCAHWE (PU3MYECKUX CBOWCTB BEHIECTB; O3HAKOMIICHWE C (PU3UYCCKHMH W XUMHUYCCKHMH SIBJICHHUSMH, OTIBITHI,
MJUTFOCTPUPYIOIIHE MPU3HAKK MPOTEKAHUS XUMHYCCKHUX PEaKIIHA

13.2 3ydeHue croco00B paselieHus CMecei

13.3 [MOJTydeHUE KUCIOPOJa M M3YyYCHHE €r0 CBOMCTB; MOJIYYCHHE BOJOPOJA M M3y4E€HHE €ro CBOWCTB; MOJYYCHHE YIJIEKHCIIOTO Ta3a |
3y4eHHUE ero CBOMCTB; MOJyuYeHNe aMMHaKa U U3YYCHHE eT0 CBOMCTB

13.4 [MPUTOTOBJIEHUE PACTBOPOB C OMPEJIETICHHOW MaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA

13.5 MPUMEHEHHE MHAUKATOPOB (JTakMyca, METHUJIOpamka U (eHoadTanernHa) s ONpeaeiieHUs XapakTepa Cpellbl B pacTBOpax KUCIOT H
nienoyen

13.6 VCCIIeIOBAaHUE U ONKMCAaHUE CBOMCTB HEOPraHWYECKUX BEUIECTB PA3IIMYHBIX KJIACCOB; M3yYEHHE B3aUMOACUCTBUS KUCIOT C METAJIJIaMH,
OKCUJAMHM METAJUIOB, PACTBOPUMBIMM U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMHM; TOJYyYEeHHUE HEPACTBOPHUMBIX OCHOBAHUM;
BBHITECHEHHE OJIHOTO METaJUIa IPYTUM M3 pacTBOPA COJIM; HcceoBaHne aM(OTEPHBIX CBOMCTB I'MIPOKCHJIOB ATFOMUHMS U IMHKA

13.7 PEIICHUE HKCICPUMEHTANbHBIX 3a7ady 1o TeMaM: "OCHOBHBIE KJIACChl HEOPraHWYECKUX COCAMHEHUM"; "DIEeKTpoJMTHYECKass
nmuccoruanus'; "Baxxaenne HeMeTalIbl 1 MX coenuHenns"; "BaxkHelme MeTamisl U uX coeTuHeHus "

13.8 XUMHUYECKHUE SKCIIEPUMEHTHI, WJUTIOCTPUPYIONINE MPHU3HAKU IMPOTEKAHUS pPEaKlIMil HOHHOro OOMEHa; KayeCTBEHHbIE pEeakluu Ha
[PUCYTCTBYIOIIME B BOJHBIX PACTBOpPAaxX HOHBI: XJIOPHI-, OpOMHUI-, MOAUI-, cyiabdaT-, (ocdar-, kapOboHAT-, CHUIMKAT-aHUOHBI,
CUPOKCHI-UOHBI, KATHOHBI aMMOHUSI, MarHus, Kajiblus, aTIOMUHMS, xKene3a (2+) u xkenesa (3+), menu (2+), nuHKa

14 VMenue:

14.1 [pPE/ICTaBIATh PE3yJbTaThl SKCIEPHUMEHTa B (hOpMe BBIBOJOB, JI0Ka3aTeIbCTB, rpaMKOB W TaOJUIl U BBISABIATH SMIHUPHYECKUE
3aKOHOMEPHOCTH

14.2 yCTaHABIUBATh CBS3M MEXKAY pealbHO HAOII0AaeMbIMU XHMUYECKUMU SIBICHUSMU U TPOLIECCAMU, MPOUCXOSAIIMMH B Makpo- U

MHUKPOMHPC, O0OBICHATH IMPUYINHBL MHOFOO6paBI/I$I BCIICCTB

HepequL QJICMCHTOB COACPIKAHUSA, TPOBECPACMBIX HA OCHOBHOM



TOCYAapCTBCHHOM 3K3aMCHC 10 XUMHUU

Kon

[IpoBepsieMblil 37IEMEHT COIEpKAHUS

HepBOHa‘IaJH)HI)IC XUMHUUYCCKHUEC ITOHATUA

1.1 Uwucreie BenectBa u cmecu. CriocoObl pas/ie/ieHHst CMeCEi
1.2 |Atomsl u Mostexyiel. XumMudeckue deMeHTsl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB. [IpOCTHIE M CIIOKHBIE BEIECTBA.
1.3 [Xumuueckas popmysa. BaeHTHOCTh aTOMOB XUMHUUYECKHX dJEMEHTOB. CTENEHbh OKUCIIEHHS
1.4 3akon moctostHCTBa cocTaBa BemiecTB. OTHOCHTENbHAS aToMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca. MaccoBasi J0JISi XUMUYECKOTO
DIIEMEHTA B COEIMHEHUU
1.5 [KomuectBo BemectBa. Mosb. MossipHast Macca. MoJisIpHbIiE 00beM Ta30B. B3aWMOCBSA3b KOJIMYECTBA, MAcChl U YHCIA CTPYKTYPHBIX €IMHHIL
BEIECTBA
1.6 |Ousnueckue v XMMHUYECKHE SIBJICHUS. XUMUYECKAs! PEAKIHS ¥ €€ TIPU3HAKU. 3aKOH COXPAHEHHUs MaCChl BENECTB. XMMHUYECKHE YPABHEHHS
2 [[lepnoanueckuii 3akoH U [leproanueckas cucreMa XuMuueckux snementoB J[. 1. Menneneesa. CTpoeHne aTOMOB
2.1|[Tepuonnueckuii 3akoH. Ilepuogwueckas cucreMa XuMUYeckux siaeMmeHToB JI.W. Menneneesa. Ilepuoabl u rpynmbl. PU3HUECKHHA CMBICI
[OPSIIKOBOTO HOMEpa, HOMEPOB MEepPHO/Ia U TPYIIbI dJIEMEHTa
2.2 |Ctpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DaekTpoHbl. CTpOEHHE IIEKTPOHHBIX 000JI0UEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIEMEHTOB
[Tepuomnueckoit cucremsl JI.M. Menaeneena
2.3 [3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XHMMHYECKHX OJEMEHTOB IMEPBBIX TPEX [EPUOJIOB, Kalks, Kaublusa (pajadyca aTOMOB,
DIIEKTPOOTPHUIATEIFHOCTH, METANIMYECKUX M HEMETAINIMYEeCKUX CBOWCTB) U HMX COCAMHEHHUNH B COOTBETCTBUHU C IOJOXKEHHEM JJIEMEHTOB B
[leprouueckoii CUCTEME U CTPOSHUEM HX aTOMOB
3 |Crpoenue BemecTBa
3.1 [Xumuueckass cBsi3b. KoBajeHTHas (MOJsSIpHAs W HEMOJSPHAS) CBA3b. DJIEKTPOOTPUIATEIBHOCTh XHMHYECKMX 3J€MEHTOB. VIOHHas CBs3b.
MeTasnueckas CBS3b
3.2 [Tumbl KPUCTAUIMYECKAX PEHIETOK (aTOMHAas, HOHHAs, METAUTMYECKas), 3aBUCHMOCTh CBOMCTB BEIECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH U
BIJ1a XUMUYECKOU CBSI3U
4 |Baxkueiimue npeacTaBuTEM HEOPraHWIECKHMX BelecTs. Hemeraibl n ux coemuerns. MeTauibl M MX COEIMHEHUS
4.1 |[Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHHYECKUX COEJMHEHHMH: OKCHIOB (COJIcOOpa3yroline: OCHOBHBIE, KHCJIOTHBIE, aM(OTEpHBIE) |
Hecoseo0pa3yrolle; OCHOBaHUH (I1€J0YM U HepacTBOPUMBbIE OCHOBAHMS); KUCIOT (KHUCIOPOACOepkKalue U OECKUCIOPOJHbIE, 0JTHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CPETHUX U KHCIIBIX)
4.2 |dusnueckne 1 XMMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB-HEMETAIIJIOB: BOJIOPOJIA, XJIOpa, KUCIOPO/a, Ccepbl, a30Ta, (ocdopa, yriaepoaa, KpeMHHs
4.3 |dusnueckne M XHMHYECKHE CBOWCTBA IPOCTBIX BEIIECTB-METAUIOB: JIMTHs, HATPHs, Kalus, MarHus W KaJdblUs, ATIOMHHUSI, JKeJe3a.




DIEKTPOXUMHUYECKUN Psii HAIPSDKEHUH METaJIJIOB

4.4

Du3nyeckne U XMMHUYECKHE CBOMCTBA BOJIOPOAHBIX COEIMHEHHI HEMETAJJIOB: XJIOPOBOJIOPOJIa, CEPOBOJIOPOIA, aMMHAKa

4.5 |®dusnueckne ¥ XMMUYECKHE CBOMCTBA OKCHI0B HemeTawoB: cepol (IV, VI), azora (II, IV, V), docdopa (II1, V), yraepoaa (II, IV), kpemuus (IV),
[loyueHue OKCHI0B HEMETAIIJIOB

4.6 [Xumuueckue coiicTBa okcua0B: MeTaios IA - IITA rpymm, nuaka, meau (I1) u sxenesa (11, I11). TToydeHre OKCHIOB METAIOB

4.7 [ Xumudeckue CBOMCTBA OCHOBaHHHN ¥ aM(DOTEPHBIX THAPOKCHUIOB (Ha MPUMEpPE THAPOKCUIOB aTFOMHUHHS, JKee3a, IMHKa). [ToydeHre OCHOBAHHIA |
aM(OTEPHBIX THAPOKCHJIOB

4.8 |O0mue XMMHYECKHE CBOMCTBA KUCIOT: XJIOPOBOIOPOIHOM, CEPOBOIOPOIHOM, CEPHUCTOM, CEPHOM, a30THOM, (GOCHOPHOIA, KPEMHUEBOM, YrOIBHOM.
OcoOble XUMHUYECKHE CBOMCTBA KOHIIECHTPUPOBAHHOM CEPHOM M a30THOM KucioT. [losryueHne kucior

4.9 |06u1e XMMUYECKHE CBOWCTBA cpeHuX coueil. [Toayuenue comei

4.10[[Tonyyenue, cobupanue, pacno3HaBaHue BOAOPOIA, KUCIOPOa, aMMUAKa, YIJIEKUCIIOTO ra3a B 1a00paTopru

4.11[Tonxyuenne aMMuaka, CEpHON M a30THOM KHCJIOT B POMBIIIEHHOCTH. OOIIHe Croco0bl MOTyIeHHUsI METAIIIOB

4.12 eneTnueckast CBSI3b MEKJIY KJIACCaMH HEOPTAaHMYECKHUX COEMHEHHI

S5 [XuMuueckue peakiuu

5.1 [Knaccudukaims XMMHYECKAX PEAKIUid MO Pa3INYHBIM TPH3HAKAM: MO YHCIY M COCTAaBY YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY]
P PeKTy, 10 U3MEHEHUIO CTENIEHEH OKUCIIEHUS] XMMHUYECKUX 3JIEMEHTOB

5.2 [TemnoBoii 5 heKT XUMHUECKON pEaKkInu, TEPMOXUMHUYECKHE YPaBHEHHS. DK30- U SHAOTEPMUYECKUE PeaKuu. TepMOXUMHUYECKHE YPABHEHUS

5.3 |OKHCITUTETBHO-BOCCTAHOBHUTEbHBIC peakiui. OKUCIUTEIH W BOCCTAHOBUTEINH. [Ipoiiecchl OKUCICHHS M BOCCTAHOBJICHUS. DIIEKTPOHHBIN GamaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIBHON peakiu

5.4 [Teopusi 3MEKTPOTUTHYECCKON muccoruanui. KaTHoHsl, aHHOHBI. DIEKTPOIHUTHI U HEIMEKTPOoNuThl. CHibHBIC U crabbie 3MeKTpoiuThl. CTereHs)
M CCOLMALIUT

5.5 [Peakiuu HOHHOTO OOMeHa. Y CIIOBUS IPOTEKAHHUS PEaKIMii HOHHOTO 0OMEHa, MOJIHBIE M COKPAIICHHBIC HOHHBIC YPABHEHUSI PEAKIIUii

6 [Xumus u okpyxaromias cpeia

6.1 BemectBa 1 MaTepraisl B IIOBCEIHEBHOM KU3HU YeTIOBEKa. be30macHoe HCTOIb30BaHKE BEIIECTB M XUMUYCCKUX PEAKIil B TaGOPATOPUH U OBITY.
[lepBas HOMOILb NPU XUMUYECKUX 0KOTaX U OTPABICHUSIX

6.2 [Xumuueckoe 3arps3HEHHE OKpYKAroliei cpe/bl (KHUCIOTHBIE O, 3arps3HEHHe MOYBbI, BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPAIIlE HHS]
[IpenensHas nomycrumas koHueHTpauus Bemects (IIJK). Pons Xxumun B pemeHnn 3K0JIOTHYECKUX MpoOieM. YcuieHue mapHukoBoro 3¢ddexra,

a3pyLIeHHE 030HOBOTO CJIOsI
6.3 [[Ipumenenune cepsl, a3ora, (ocdopa, yriaepoma, KPeMHHS M HX COCAUHEHHIH B OBITY, MEIHIIMHE, MPOMBINUICHHOCTH U CEJBCKOM XO3SHCTBE.

HpI/IMeHCHI/Ie MCTAJIJIOB U CIIJIaBOB (CTEU'IL, YyI'yH, ,[[IOpaJ'IIOMI/IHI/II\/’I, 6p0H3a) B 6LITy U NPOMBIIIJIICHHOCTHU UX coequHeHui. Ilonarue o KOppOo3uu

MCTaJ1JIOB, OCHOBHBIC CIIOCOOBI 3alIUTEI UX OT KOPPO3UH




6.4

[IpupoHBIE MCTOYHUKU YIIIEBOJOPOJOB (yrojib, MPUPOIHBIA Ta3, He(PTh), MPOAYKTHI HMX mepepadoTku (OCH3WH), WX pOJb B OBITY H
[TPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUAX yriepoaa (MeTaH, 9TaH, 3TWUJICH, alleTHJICH, 3TaHOJ, TJIMIEPHH,
ykcycHas kuciota). [lorsitue o OnoJIornueckn BaXKHBIX BEIIECTBAX: JKUPaX, OeJIKaxX, YyrieBoJax - U UX POJU B )KU3HU YEIOBEKa

PacueThl:

7.1

o hopMysaM XUMHYECKUX COSTMHEHUN

7.2

Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

110 XUMHUYCCKUM YPAaBHCHUAM




