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HHOACHUTEJIbBHAA 3AIINCKA

[IporpamMma mo XMMUU Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBIIEHA Ha
OCHOBE TpeOOBaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHOM MPOTPaMMBbI
OCHOBHOTO 001m1ero oopazoBanus, npeacraBieHHbXx B DT'OC OO0, a Takke Ha OCHOBE pabodeii
pOrpamMMbl BOCITUTAHUS IIKOJBI M C YIETOM KOHIICTIIMU TPETNOAaBaHUsl y4eOHOTO MpeaMera
«XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuMUM AAaET TPEACTABICHHWE O LENSIX, OOIIEH CTpaTeruu OO0ydeHus,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEJIMETHOE COJIepKaHue, MPEeTyCMaTPUBAET paclpe/iesieHHe ero mo Kjaccam U
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, OMpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TAKKe TPEOOBAHUH K pe3ylbTaTaM 00ydeHUS] XUMHUH
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWE XWUMHUHU CIY)KUT OCHOBOW i1 (DOPMHUPOBAHMSI MHUPOBO33PEHHUS OOYJarOIIErocs,
€ro TIPEJICTABICHUH O MaTepUANBHOM EIUHCTBE MHPA, BAKHYIO POJb UTParOT (GopMupyemble
XAMUEH MPECTaBICHHS O B3aMMOTIPEBPALICHHUSIX YHEPTUU U 00 DBOJIOIMU BEUIECTB B MIPUPOJIC,
0 TYTAX pEHIeHHs TI00aTHHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEIOBEYECTBA — CHIPHEBOA,
SHEPTEeTUIECKOH, MTUIIEBON U IKOJOTHYECKOW O€30IaCHOCTH, TPOOIIeM 3JpaBOOXPAHEHUSI.

N3ydenune xumuu:

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

BHOCHT BKJIaJ B (DOPMHPOBAHNUE MBIIIUICHHS U TBOPUYECKUX CITOCOOHOCTEH 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 MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IEIOCTHOTO
B3IJIs1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOH IPaMOTHOCTH 00yUYaIOUINXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSM, K TPUPOJAE, K UEJIOBEKY, BHOCHUT CBOM BKJIaJl B JKOJOTMYECKOoe oOpa3oBaHHE
oOyuaromuxcs.

JlanHble HampaBieHHs] B OOy4EeHHH XHUMHH 00€CIeYHBAIOTCS CIenu(PUKON colep:kaHus
y4eOHOro TmpeaMeTa, KOTOPBIA SIBISETCS TEJaroruuyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOii HAYKH XUMUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHS.

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

CtpykTypa cofepKaHusi MPOrpaMMbl IO XUMUU cHOPMUPOBAHA HA OCHOBE CHCTEMHOTO
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 IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— Y4EHHS O CTPOCHUU aTOMa U XUMHUYECKOU CBS3HU;

— MPECTaBIECHUIN 00 MEKTPOIUTUYECKON TUCCOIMALIMY BEIIECTB B PaCTBOPAX.



TeopeTnueckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE AMIMPUYECKH IOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUMU OOBSICHEHUS M NPOTHO3MPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXHOCTEH
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 3HaHHUIO U METOJaM M03HaHuA B Hayke. M3yduenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu M3ydeHNn XUMHH TPOMCXOIUT (OPMHPOBAHUE 3HAHWI OCHOB XMMHYECKOW HAayKH
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 IOJIOKEHUM, MOCTYNMHBIX 000OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, s3bIKa
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-UCCIIEIOBATENbCKON AESITEIbHOCTH, OCBOCHUHU IMpaBuil 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

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

— (OopMHUPOBAHNE WHTEIUICKTYaJbHO Pa3BUTOMN JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HamnpaBJEHHOCTh OOyUYEHHS Ha CHCTEMaTHYECKOE TNPHUOOIICHHE OOyJalomuXcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  NIEATENBHOCTH, HAyYHBIM  METOJaM  TO3HaHMS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— o0ecredeHne YCIOBHUH, CIMOCOOCTBYIONIMX MPHUOOPETCHUIO OOYYArOIIUMHUCS OIIbITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHI[Hi1), UMEIONINX YHUBEPCAIbHOE 3HAYEHHE ISl PA3JTUYHbBIX BUJOB JI€ATEIbHOCTH;

— dopmupoBanue ool GyHKINOHAIBHON M €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPa, HCIOJIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHbIE MPU H3IYYCHUH XUMHUHU, MPUMEHATh HMX NpPU pEHIeHHH MpodiieM 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 NEATENHHOCTH B LIEISIX 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 BBIOODPY MPOGUIIs U HAIIPABJICHHOCTHU JallbHEHIIIET0 00YUeHHUS.

CBSI3b C PABOYEN ITPOT'PAMMOM BOCIIUTAHUSI IKOJIBI

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

- MAKCUMAJIBHOC HCIIOJIb30BAHUC BOCIIMTATCIIBHBIX BOSMO)I(HOCTeﬁ CO,ZLCp)I(aHI/IH ypOKOB
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/Iﬂ yp0KOB, SaILaHHﬁ,
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, OKA3bIBAIOIINX BOCIUTATEIBHOE BO3JICHCTBHE
Ha JIMYHOCTb B COOTBETCTBUU C BOCIMTATEIbHBIM HJAEAJIOM, LENbI0 M 3aJadyaMy BOCIMTAHUS,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTaTOB BOCIMTAHUS; PEAlM3aLUI0 IPUOPUTETA BOCIUTAHUS B
y9e0HOU IeATEITHbHOCTH;

- IPUBJICYEHNE BHUMAHUS 00yJaromMXCcsl K IEHHOCTHOMY aCleKTy U3y4yaeMbIX Ha ypoKax
NPEIMETOB, SBICHUA M COOBITHI, HWHUIMHPOBAHUE OOCYXKIEHHUH, BBICKa3bIBAHUI CBOETO
MHEHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOUIEHHSI K HM3y4aeMbIM COOBITHSIM, SIBIICHUSIM,
JULam;

- IPUMEHEHHE 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
KPUTHUYECKOTO MBIIIJICHUS;

- 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 M JPYAUPOBAHHBIX 00YYarOIIUXCS
HaJl HEYCHEBAIOIMMU OJHOKJIACCHUKAaMH, B TOM 4YHCJIE C OCOOBIMH 00pa3oBaTeIbHBIMU
MOTPEeOHOCTSAMH, JAOLIEro OOy4JaroUIMMCSl COLMANIbHO 3HAYUMBIA OMBIT COTPYAHHUYECTBA U
B3aMMHOM ITOMOIIIH;

- UHUIMUPOBAHUE M TOJACPKKY HCCIEAOBATEIbCKON AESITEIbHOCTH OO0YyJaromuxcs,
IUIAHUPOBAHUE U BBHINOJHEHHE WHIUBUAYAIBHBIX W TPYIIOBBIX MPOEKTOB BOCHUTATEIHHON
HaIpPaBJIEHHOCTH.

Pe3ynbrarel eauHCcTBa yueOHOM M BOCIUTATENBHOM JEATEIHLHOCTH OTPAKEHbI B paszzelie
paboueil mporpammbl «JIMUHOCTHBIE PE3ylbTAThl U3yUeHUs y4yeOHOro npeaMera «XUMHs» Ha
YPOBHE OCHOBHOTO O0IIIET0 0Opa30BaHUsI.

MECTO YYEBHOTI'O IIPEJIMETA «XUMMUS1» B YYEBHOM IIVIAHE

B cucreme oOmero o6OpazoBanus «XuMHs» SBISETCS 00sS3aTeNbHBIM  y4eOHBIM
MpeIMeTOM, KOTOpBI BXOJIUT B COCTaB MpeAMeTHON obnactu «EcTtecTBeHHO-Hay4yHbIE
MIpEeIMETHD».

CpOK OCBOEHUS paboueit HpOFpaMMBI 8-9 kiaccel, 2 rona



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMHUM B KU3HM 4YEJIOBEKAa. XMMHS B CHUCTEME HayK. leia u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METO/1aX IMO3HAHUS B XUMHH. YHCThIC BemecTBa U cMech. CrmocoObl pa3esieHusl CMECEH.

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

Xumuyeckass Qopmyna. BajgeHTHOCTH aTOMOB XHMHYECKHX O3JICMCHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENIbHAS aTOMHasi Macca. OTHOCUTEIbHAS MOJICKYJISIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemiectBa. Monbs. MonsipHasg macca. B3anMOCBsI3b KOJIMYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl mo hopMyliaM XUMHYECKUX COCTMHEHUM.

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 IMOCY/I0H, MpaBUjiaMu paOOThI B JIAOOPATOPUH U MPUEMAMH
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTICHUE W KOHJCHCAIHs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, paznoxeHnue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, TMpoBeIEHHWE OUYUCTKA TMOBAaPEHHOW CcOJM, HaONIOJEeHHEe U OIHUCaHHe
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 kucioposa B npupoje, Gu3nyeckue U XMMHUECKHUEe CBOICTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJa B Jaboparopuud U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TermmoBoit >PpdexT XUMHUUECKON peakIuH, TEePMOXHUMHYECKHE YpaBHEHHUS, 9K30- 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,
(buznueckrue u XMMUYECKUE CBOMCTBA, IPUMEHEHHUE, CTIOCOOBI MotydeHus. Kuciaorsl u conu.

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

®dusnyeckue cBolicTBa Boabl. Bonma kak pactBoputens. PactBopbl. HacelllieHHbIE U
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpHUMOCTH BellecTB B BojJe. MaccoBas J0Jis1 BEIECTBA 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. Knaccudukanuss OKCHIOB:
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. Pu3nUecKMe W XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

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

Conu. Homenknatypa coneil. dusnueckue U XuMudeckue cBoiictBa coneil. [lomyuenue
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, HAOJIOJEHUE B3aMMOJECHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojgopoaa ¢ okcuaom meau (1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaO0/IeHNe M3MEHEHMsI OKpPAcKH WHIMKATOPOB B pacTBOpax KHUCIOT U IIeJoYel, u3ydyeHue
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalau3alu, MOJYy4eHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIaCChl HEOPraHUYECKUX COECIMHEHUI.

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 2JIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepmognueckuit 3akoH. Ilepumonnueckas cucrema xumuyeckux saeMeHtoB [[. .
MenneneeBa. KopoTkomnepuonnas u anmuHHonepuojHas ¢opmbl I[lepuonndeckoil cuctemsl
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
ANIEKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 XUMHUYECKUX AeMeHTOB [lepruoanyeckoil cuctemsl
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 IO IPyINIIaM U MEPUOJIaM.

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.
DNEKTPOOTPULIATENBHOCTh XUMUYECKUX DIIEMEHTOB. MIoHHAas CBS3b.

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

Xumuueckuii IKcnepumenm:

u3yueHre oOpas3loB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aWMOJIEHCTBHE TMAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie ceazu



Peanu3zanus MeXnpeIMeTHBIX CBA3EH MPU U3yYEHUU XUMHH B 8 KJIACCE OCYLIECTBIISIETCA
Yepe3 HCIMOJb30BAHME KakK OOIIUX EeCTECTBEHHO--HAYYHBIX TMOHSATHH, TaK M TMOHSITHIA,
ABJIIIOINUXCA CUCTECMHBIMU JIA OTACIBHBIX MPEAMCTOB CCTCCTBCHHO--HAYUYHOT'O ITUKJIA.

OOmire ecTecTBEHHO--HAy4YHBIE TMOHATHSA: HAy4HBIH (DaKT, THIIOTE3a, TEOPHUs, 3aKOH,
aHaJlu3,  CHUHTE3,  KiIacCUpUKalUs,  TMEPUOJUYHOCTh,  HAONIOJCHHE,  DKCICPHUMEHT,
MOJCITUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHC.

®usuka: marepus, aToM, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIHJA, H30TOIbI,
PaMOaKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUI 3apsi, BEIIECTBO, TeNO, O0BEM, arperaTHoe
COCTOAHUE BfIIECTBA, I'a3, (1)I/I3I/I‘~I€CKI/I€ BCJIMYMHBI, CAWUHUIBI U3MCPCHHA, KOCMOC, IIJIAHCTHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

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

9 KJIACC

BemecTBo M XMMHYECKas peaKlus

[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 [leprnoanueckol cucreMe U CTPOCHUEM MX aTOMOB.

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

Knaccudukanus m HOMEHKIaTypa HEOPTraHWYECKHUX BEIIECTB. XWUMHUUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KIACCaM HEOPraHMYECKUX COCIMHEHUH, TEHETUYEeCKas
CBSI3b HEOPraHUYECKUX BELICCTB.

Knaccugukanus XMMHUUYECKUX peaki 0 pa3IndHbIM IpU3HAKaM (II0 YUCILy U COCTaBY
YYacCTBYIOUIMX B PEAaKUUU BELIECTB, MO TEIUIOBOMY AJ(QQEKTy, MO H3MEHEHHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHUIO KaTaiu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMM, TEPMOXUMHUUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xuMH4yeckoi peakuuu. [loHsarue o6 oOpaTMMbIX U HEOOpPATHMBIX
XMUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsatTe o XxuMmuYeckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMUYECKON PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIMU, SJICKTPOHHBIA OaJaHC OKUCIUTENbHO-
BOCCTAaHOBUTEIbHON peakunu. COCTaBICHHE YPABHEHHMI OKHCIIHTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 37ME€KTPOIUTUUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEIIEKTPONUTHL. KaTHoHBI,
aHUOHBI. MeEXaHM3M [HCCOLMALMM BELIECTB C pa3IM4YHbIMU BHUJAMU XHMHYECKOH CBSI3U.
Crenenp aucconuanuu. CujabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiun MoHHOTO OOMEHa. YCIIOBUS NPOTEKAaHUS PEeaKUuil HOHHOrO OOMEHa, MOJIHbIE U
COKpAIEHHBIE MOHHBIE ypaBHEHHUs peakiuii. CBONCTBA KUCIIOT, OCHOBAHUI M COJIEH B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBeHHblE peaklIUU Ha HOHBL
[ToHATHE O THIPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METaJUIOB M HeMeTauloB (rpaduTa M anMasa), CJIOXKHBIX BeLIeCTB (XJopula HaTpus),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pEaKIUU OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOLHALIUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIOJIb30BaHUE BHUAEO MAaTEpUANIOB), MPOBEACHUE
OTBITOB, WITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUS peakuuid MOHHOTO oOMeHa (oOpa3oBaHue



ocajJKa, BBIJCTCHHE Tra3a, o00pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX HPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHii (TOpeHUe, Peakiuu pasiokKeHUs, COCAMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEUIECTB C TOMOIIbI0 KAaYeCTBEHHBIX pPEAKUUH HAa HOHBI,
pelieHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTtanibl 4 X coeTUHEHUS

OOmiass xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
crerieHH okucieHus. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJOTEHOB.
XUMHYECKUE CBOWCTBa Ha TpuUMepe Xiopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMEeTaJIaMH,
menoyamu). XsopoBogopod. CoisiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIydYCHHE,
npuMeHeHue. J[efcTBre Xjopa U XJI0pOBOIOPO/Ia HA OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKACHUE B TIPHPO/IE.

OObmass xapakrepuctuka 3yeMeHTOB VIA-rpymmbl. OcCOOEHHOCTH CTpPOEHUs aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (PU3NYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHCJIOpOAa M Cepbl. AJUIOTPOTIHbIE MOJTU(PHUKAIMNA KUCIOPOJIa U Cepbl. XUMHUECKUE CBOMCTBA
cepol. CepoBojopoj, cTpoeHue, (U3MYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWCTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JeKalue B OCHOBE IPOMBIIUIEHHOTO CII0CO0a TIONyYeHUs CepHOM KucioThl. [IpuMeneHue
cepHoOM KucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(ar-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TMpHpOJEe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIeH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE TOXIW, 3arpsS3HEHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
MPEOTBPAIIICHHS.

OO6mass xapakrepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B Mpupoae, Gusnueckue u
XUMUYeCcKre cBoicTBa. KpyroBopot azota B mpupoae. AMMHUaK, ero Gu3nyeckue u XUMHUICCKUe
CBOMCTBa, MoyueHue u npumeHeHne. Coiu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHas peakuusi Ha MOHBl aMMOHHUS. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
bu3uvecKkue W XUMHYECKHE CBOMCTBAa (0OIIME Kak TMPEACTABUTENS Kiacca KHUCIOT |
cnenuduueckue). lcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XumMuueckoe 3arps3HeHHe OKpYXKarolle cpeabl COeTUHEHUSIMH a30Ta (KUCIOTHBIE
JOXKJM, 3arps3HEHHE BO3.yXa, MOYBbI M BOA0EMOB). Docdop, amioTponHbie MoAUUKAIIU
docdopa, busndeckne u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

OO6miass xapakrepuctuka 31eMeHTOB |VA-rpynmbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUsS. YTJIepo/i, alUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, puanveckre U XUMHUECKrue cBorcTBa. Afcopouusa. KpyroBopot yriepojaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKHe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE W MPUMEHEHHE. DKOJOrHYeCcKUe MpoOeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
conu, X (pu3MUeckrue W XUMHUYECKHE CBOWMCTBA, IMONyueHHUE U HpuMeHeHue. KadecTBeHHas
peakuus Ha  kapOoHaT-uoHbl. lcmonb3oBanue  kapOOHaToB B OBITY, MeEAMLUHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COEAMHEHUSX yIriepoja
(MeraH, 5TaH, OSTHJIEH, aleTWIEeH, 3TaHOJ, TIJIMIEPHH, YKCycHas kuciaora). [IpupoaHbie
UCTOYHHUKH YTJIE€BOJOPOJOB (Yrojib, HNPUPOAHBIM ra3, He(Tb), MPOAYKTHl HX IepepaboTKu
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B JKM3HHM YeloBeka. MarepuaibHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnuyeckne M XHMUYECKHE CBOWCTBA, MOJY4YEHHE U TPUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mpenctaBieHus o6 oxcuae kpemuus (1V) u



KpeMHHEBOH kucnoTe. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiime
CTPOUTEIIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGieMbl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3yueHre o0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI, TPOBEICHUE
KAaueCTBEHHBIX peaKlui Ha XJOPUI-UOHBl U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIIGHHE C OO0pasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJICHHE C oOpa3uaMu cepbl U €€ COeAMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEepHasoOB), HaAONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHUCJIOTBI, IIPOBEJICHHE KAaYE€CTBEHHOM peakuuMu Ha cyinb(ar-uoH W HaONIo/IeHue IMpHU3HaKa eé
MIPOTEKAHUsI, O3HAKOMJIEHHE C (PU3NYECKMMM CBOWCTBaMH a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX yr00peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3yYEHUE CBOMCTB aMMMaka, IpPOBEJCHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUA U ¢ocaT-uoOH M H3YYEHHE MPU3HAKOB UX
MPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTaUIMYECKUX PEMIETOK aiamasa,
rpaduta, GyaIepeHa, O3HAKOMIIGHHE C MPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMui Ha KapOoHAT U
CIJIUKAT-HOHBl W H3Y4YE€HHE TMPU3HAKOB UX TMPOTEKaHMs, O3HAKOMJIEHHE C MPOAyKIHUel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmue
HEMETAILIbl U UX COCTUHEHUS.

MeTtanjibl M UX COeIMHEHUS

OOmiass XapakTepuCTHKa XUMHUYECKHX D3JIEMEHTOB — METaUIOB Ha OCHOBaHUHM UX
noJjiocxxeHud B [lepuoandeckoi cucreMe xumuueckux anemeHToB 1. . MenaeneeBa u ctpoeHust
atomoB. CtpoeHue MeramioB. MeTalinueckas CBs3b M MeTalUIMdecKas KpUCTaindecKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HaNpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTtaiyioB. OOuue crnocoObl moiaydeHus MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHHM, OpOH3a) U
UX MMPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

lenouynsle MeTauibl: nosoxeHue B llepuoanyeckoil cucreMe XUMUYECKUX 3JIEMEHTOB
. . MenpeneeBa, CTpoeHHE UX aTOMOB, HaxOX/AeHue B npupoje. OuU3ndeckrue 1 XuMUIecKHe
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [Ipumenenue
IIEJIOYHBIX METAIJIOB U UX COEAUHEHUH.

[IlenoyHo3eMeNnbHbIE METAIBl MarHuid M KajblMii: mosiokeHue B Ilepumonmyeckoit
cucreme xumuueckux snementoB JI. M. MenneneeBa, cTpoeHHEe UX aTOMOB, HaXOXXJICHHE B
npupojae. Ousnueckue ¥ XUMUYECKUE CBOMCTBA MarHus M Kalbliug. Baxkueiinue coenuHeHHs
KanpIus (OKCHII, TUIPOKCU], coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amtomunuii: nonoxkenue B llepuoanyeckoil cucremMe xumuueckux snemeHtoB [l .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATFOMUHHUSL.

XKenezo: nonoxkenue B llepmonnmueckoil cucreMe xumudeckux saemeHTtoB I, .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. Pusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conum kenesa (l1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C OO0pa3llaMd METasIoB U CIUIAaBOB, UX (PU3MUECKUMH CBONCTBAMHU,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCH/IA KaJIbIUs U HATpUs ¢ BOJOH (BO3MOXKHO MCIOJIb30BAHUE



BUJIEOMATEPUAJIOB), HCCIIEJOBAaHME CBOMCTB >KECTKON BOJBI, IIpolLlecca TOPEHMs XKelle3a B
KHCIOpO/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajablus, aJllOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), memu (1), HaOrOIEHHE W OTIMCAHUE MPOILIECCOB OKPAIIMBAHUS TIAMEHH MOHAMH HATpPUS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U THUIPOKCHUIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPY:KaIOLIAs cpeaa

BemectBa u MaTepuainsl B IOBCEIHEBHON JKU3HU YesloBeKa. bezomacHoe Ucrob30BaHNe
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 pemieHnn 3K0JI0THYECKUX pooIeMm.

Xumuueckuit IKCnepumenm:

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

Meosrcnpeomemmnwie ceasu

Peanuzarust MexXnpeaMeTHBIX CBS3EH MPU U3YyYEeHUN XUMUH B 9 Kilacce OCYIIECTBISETCS
4yepe3 WCIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX TMIOHATHM, TaK ¥ TOHSITHH,
SIBJISTIOIIIAXCSI CACTEMHBIMH JIJTs1 OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKIIA.

OOmme ecTeCTBEeHHO-HAyYHbIE TOHATHS: HaydyHbId (akT, TUMOTE3a, 3aKOH, TEOPHS,
aHaJlM3,  CHHTE3,  KiacCUpHUKanus,  IMEepUOAUYHOCTb,  HAOMIOJEHHE,  AKCIEPHUMEHT,
MOJENTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MaTepUaIIbI.

®dusmka: marepusi, aToM, DOJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIHUI, HW30TOIIBI,
PaaMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUH 3apsi, M[POBOJHHMKH, MOJYIPOBOJHUKH,
TUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEIETKa, CIUIaBbl, (U3UUECKHUE BEIHYUHBL,
€AVHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE€3/b1, COHIIE.

buonorust: porocunTes, apixanue, Ouocdepa, IKOCHCTEMa, MUHEPATbHBIC YIOOpCHUSI,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, INTATEIbHbIE BEIIECTBA.

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



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INTPOI'PAMMBI 11O XUMUHU
HA YPOBHE OCHOBHOI'O OFIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pE3YNbTaThl OCBOEHHS MPOrpaMMBbl OCHOBHOTO oOImiero o0Opa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBUM C  TPAAMLMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U  JIyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaOITIXCS.

JIM4HOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOW NO3UTHBHBIX LIEHHOCTHBIX OPMEHTALMH M PaCIIMPEHHUE OIbITAa JESITEIbHOCTU Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpMOTHYECKOr0 BOCIUTAHUSA

LIEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYyJIbTYpHOMY, MCTOPUYECKOMY U
HAayyHOMY HAcCJIeIUI0, TIOHMMAaHUS 3HAU€HUs XMMHUYECKOM HayKu B JKU3HU COBPEMEHHOTO
oOmiecTBa, CrOCOOHOCTH BIIAJETh JIOCTOBEPHOW MH(pOpMAaILMEl O MEepPEeAOBbIX NOCTUKEHUSAX U
OTKPBITHSIX MHUPOBOM M OTEUECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00
YCTPOUCTBE MUpPA B OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUS:

MIPEJICTaBICHHUS] O COLMAIbHBIX HOPMax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOILIEHUI B
KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 0OLIECTBEHHO TI0JIE3HOH,
y4ueOHO-HCCIIeI0BATEIbCKOM, TBOPYECKOM M JApPYrUX BHUJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JIESTEIILHOCTH MPH BHIMOJIHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBIMIOJIHEHUM XMMHUYECKUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHHA K
B3aMMOIIOHMMAHHIO M B3aUMOIIOMOILM B TpOLiecCe 3TOHW y4eOHOM NesTenbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEIEHUE U TIOCTYNKM CBOMX TOBAPUUICH C IMO3ULUU HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHMS MOCIEICTBUM MOCTYIIKOB;

3)eHHOCTH HAYYHOT'O MO3HAHMS

MHPOBO33PDEHUYECKUE  MPEACTABICHUS O  BEIIECTBE M XUMHYECKOM  PEaKlHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH M COCTaBIJISIOIIME OCHOBY JUIS
[IOHMMAHUSl  CYIIHOCTM HAayyHOW KapTUHbBI MHUpA, IMpPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS NMPHUPOABI, B3aMMOCBA3SX YEIOBEKa C MPUPOJHOW CPENoH, O poJin
XMMMH B II03HAHUU ITUX 3aKOHOMEPHOCTEN;

[I0O3HABATE/IbHBIE MOTHBBI, HAIIPABJICHHBIE HA IIOJYYEHUE HOBBIX 3HAHMM 10 XUMUH,
HeoOXoAUMBble JUId OOBACHEHMsI HaONIOJAeMbIX IPOLECCOB U SBJICHMUH, IO3HABATEIBHOM,
MH(GOPMALIMOHHOM U YUTATEIbCKON KyJIbTYpBhl, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHOM pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPaBOYHOM JIUTEpaTypOi, AOCTYMHBIMH TEXHHUUYECKUMH CPEICTBAMHU
MH(GOPMALMOHHBIX TEXHOJIOT U

UHTEepeC K OOYyYeHMIO U TO3HAHUIO, JH003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEI0BATEIbCKON JIEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILIEM;

4)¢opMupoBaHNs KYJIbTYPbI 310POBbS:

OCO3HAHME LIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 37I0pOBbIH 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YHNOTpEOJIEHUS aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAUMOCTH COOIIOAECHUS
paBUi 0€30MacCHOCTH TMPHU OOpalleHMH C XUMHUYECKMMM BeleCTBaMU B OBITY U pealbHOMN
KU3HH;

5)TpynaoBoro BocnuTaHus:

MHTEpeC K MPAKTUYECKOMY M3y4eHHIO Mpodeccuil u Tpyla pa3IuyHOro poja, yBakeHUe
K TpyLy W pe3yabTaraM TpYIAOBOW IESATEIBHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHUs
NPEeIMETHBIX 3HAaHUM 1O XWMHUHU, OCO3HAHHBIK BHIOOP WHAMBUIYAJILHOM TPaeKTOpUU



NPOJOJDKEHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,

0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHAIbHON AEATEIBHOCTH U

pa3BUTHS HEOOXOAUMBIX YMEHHN, TOTOBHOCTh a/IallITHPOBATHCS B MPO(PECCHOHANIBHOM Cpeae;
6)3K0J10rH4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIIECHHE K PUPOIe KaK HCTOUYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY M TICHXHYECKOMY 3I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboOTe C BEILIECTBAMHU,
a TaK)KE B CUTYalLUsAX, YITPOKAIOIIUX 30POBbIO U KU3HHU JIIOEH;

CMOCOOHOCTH TMPHUMEHSATh 3HAHUS, IMOJydaeMble NpPU M3YyYCHUW XHUMUH, JUIS PEHICHUs
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl MMOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
MIOCPEJCTBOM METOJIOB XMMMH, FKOJIOTMUECKOTO MBIIIJIEHNS, YMEHUSI PYKOBOJICTBOBATHCSA UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrase MCTAIIPECAMCETHBIX PE3YJIbBTATOB BBLIACIAIOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHPOBO33pEHHUs OOlIeHAy4YHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOIIECC, IKCIIEPUMEHT U JIPYTroe€.), KOTOPhIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETaxX U MO3BOJISIIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HAaBATEIbHbIE,
KOMMYHHMKAaTHBHBIE, PEryJIsSTUBHBIE), KOTOpble 00OecnedrnBaoT (OPMUPOBaHHE TOTOBHOCTH K
CaMOCTOSITEIPHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOU NEeATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHHsSI HCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS MpPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHATHH  (BBIAEHSATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITUSIMHU), UCHOIH30BaTh MOHATUS U1 00BSICHEHUS
OTIIENbHBIX (PAKTOB U SBJICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIacCHUPHUKALUU
XMMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIHMM, yCTaHABIUBATh MPUYHHHO-CJIC/ICTBEHHBIE CBS3H
MeXay 00bEKTaMU W3YyYeHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHBIC, I€IyKTUBHBIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUYCHHUS;

yYMEHHE MPUMEHSATH B Mpoliecce MO3HAHUS MOHATHS (TPEeIMETHBIE U METanpeaIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBBIBATH LIMPOKO
MIpUMEHsIeMbIe B XUMHH MOJICJbHbIEC MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMmuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakuuu — TMpU peHIeHHd YydeOHOo-
MO3HABATENbHBIX 33/a4, C Y4€TOM OSTUX MOJENBHBIX MPEJICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYHIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIMii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MPOTUBOPEYUS B U3y4aE€MBIX MPOIECCaX U SBICHUSIX.

Ba3oBble uccienoBareibckue 1eiCTBUS:

YMEHUE HUCIOJIb30BATh MOCTABJIECHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUS, a
Takke B KaueCTBE OCHOBBI Ui ()OPMUPOBAHWS THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMbIX CYXKJICHU;

MpHOOpeTeHNe OMbITa MO IIAHUPOBAHUIO, OPraHU3allMU U TMPOBEACHUIO YYEHHUECKUX
AKCIEPUMEHTOB, YMEHHE HAOMIOIaTh 32 X0JJ0M MpoIlecca, CaMOCTOSATEIbHO MPOTrHO3UPOBATh €TI0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yabTaTaM MNpPOBEAEHHOTO OIBITA,
HCCIIETIOBAHUS, COCTABIISITh OTYET O MPOJICITAHHOM paboTe.

Padora ¢ undopmanueii:

yMEHHE BBIOMpaTh, AHAIU3UPOBATH W HHTEPIPETUPOBATH HHPOPMAIMIO PaA3THUHBIX
BUJIOB U (OpPM TPEJICTABICHUS, TMOJNYyYaeMYyI0 M3 Pa3HbIX HUCTOYHUKOB (HAYYHO-TMOMYJSpHAs



JaUTepatypa XMMHYECKOTO COJepXKaHWsA, CIpaBOuYHBIE TmocoOusi, pecypcbl HHTepHeTta),
KPUTHYECKH OIICHUBAThH MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSAThH Pa3INYHbIC METOAbI M 3aIIPOCHI IIPU MIOUCKE U 0TOOpe HH(pOPMAINH U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIpENIeNIEHHOTO THUMA, MPHOOPETEHHE OMbITa B 00JACTH WCIOJIBb30BAaHUS HH(POPMAMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pENIaeMbIe 33/1a4d HECIIOKHBIMUA CXEMaMH, JrarpaMMamH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

YMEHHUE HCIOJIb30BaTh M aHAIM3WPOBATH B Mpolecce Y4eOHOH M HMCCIeq0BaTeNbCKOM
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPYKaIOIIel MPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBbIE YHUBePCAJIbHBIE YUeOHbIe JelicTBUA:

yYMEHHs 3a7aBaTh BOINpPOCHl (B XOJe aAuajora W (WiIM) IUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHHUSI TPEJCTABIATh NOJNYYeHHBIC pPE3ylIbTaThl IT03HABATEILHON JEATEIHHOCTH B
YCTHBIX U MHChMEHHBIX TEKCTaX; JIeNaTh MPE3ECHTANNIO Pe3yIbTaTOB BBHITIOJTHEHUS XUMHUYECKOTO
AKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIBHOW U
MCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE YdY&éTa
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyxkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMBI», KOOPJMHALIMS COBMECTHBIX ACUCTBHI, ONpe/eNieHne KPUTEPHEB M0 OI[CHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENILHO ONPEAETATh LEeNH AEATENbHOCTH, INIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBaTh U NpPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBHIOMPATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUIl MpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4EeHHUS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLCHUBATh COOTBETCTBHE IMOJIYUEHHOTO pe3ysbTaTa 3asBJICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUHU 3aJJaHH.

INPEJMETHBIE PE3YJIbTATbBI

B cocrtaBe mnpeaMeTHBIX pe3yabTATOB IO OCBOCHUIO 00s3aTEIBHOTO COJECpIKAHUSA,
YCTaHOBJICHHOTO JaHHOM paloueil mporpamMMoi, BBIJEISIOT: OCBOEHHBIE OOY4YarOIIMMUCS
Hay4HbI€ 3HAaHUS, YMEHMsS U CHOCOOBI JeHcTBUH, cnemuduyeckue Ui NpeaMeTHOH obiacTu
«XuMHS», BHJIbBl JAEATEJBHOCTH IO TMOJYYEHHIO HOBOIO 3HAHMS, €ro HWHTEpIpeTaluy,
IpeoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMUHbIX YUEOHBIX U HOBBIX CUTYallUsX.

K xoHiy oOyueHus B 8 kJiacce IpeIMeTHble pe3yibTaThl Ha 0a30BOM ypOBHE OyayT
oTpakaTb c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKHUX MOHSATHHA: aTOM, MOJIEKY/Ia, XUMUYECKUN
JJIEMEHT, IPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOJHAas),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJS XUMHYECKOTO 3JEMEHTa B COEIUHEHHH, MOJISIPHBIA O0BEM,
OKCHJI, KACJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas
peakuus, Ki1acCUpHUKalMsg peaKkUui: peaklUy COEJUHEHUS, PEaKIMU Pa3JIoXKEeHUs, pPEeaKIHH
3aMeIIeHHUs], peakuu 0OMeHa, 9K30- M SHJO0TEPMUUECKUE peaKIny, TeIIoBoi 3ddekT peakium,
AP0 aToMa, SJIEKTPOHHBIN €10 aToMa, aTOMHasi OpOUTAallb, palyC aToMa, XMMHUYECKas CBS3b,



IOJISIpHAsl M HENOJISIpHAsi KOBAJEHTHAsl CBA3b, MOHHASI CBS3b, MOH, KAaTUOH, aHUOH, pacTBOp,
MaccoBas J10J1s1 BELLECTBA (MPOLIEHTHAs: KOHIIEHTPALs) B paCTBOPE;

® JUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHSITHH W HPUMEHSTH 3TU
MOHSATHUS MPU OMUCAHUU BELIECTB U UX MPEBpAICHUN;

® JCIIOJIb30BAaTh XUMHYECKYI0O CHMBOJIHMKY JJISi COCTaBIEHHsS (OPMYJ BEUIECTB H
YpPaBHEHU XUMHYECKUX PEAKIINI;

® OIpeeNsiTh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTENEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIICKHOCTh BEIIECTB K ONpPEeAEIEHHOMY
KJIacCy COeauHEHUW 1o (opmynam, BUJ XUMHUYECKOW CBsI3M (KOBaJieHTHAas W HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpsiBaTh cMmbIch [lepuoanueckoro 3akona [[. 1. MenaeneeBa: n1eMOHCTpUPOBATh
MMOHUMAaHHE NEePUOIUUYECKON 3aBUCMOCTH CBOIMCTB XUMUYECKUX IEMEHTOB OT UX MOJIOKEHUS B
[leproguueckoil cUCTeMe, 3aKOHOB COXpPaHEHHMs MacChl BEIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYeHUs, 3aKOHa ABOTraipo;

e ONHCHIBAaTh U XapakTepuszoBaTth TaOnuuHyo ¢opmy [lepronuyeckoil cucCTEMbI
XUMUYECKUX DJIEMEHTOB: Pa3INYaTh MOHATHS «TJIaBHas moarpymnma (A-rpymmna)» u «moOouHas
noarpynna (b-rpymma)», Maneie u OosblIME MEPUOABI, COOTHOCUTH 00O3HAYEHHS, KOTOpPbIE
nmMeroTcst B Tabmuie «llepuoanyeckas cucremMa xuMmmudeckux snemeHtoB [[. . MennaeneeBa» ¢
YHUCIIOBBIMHM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XHMHUYECKUX AJIEMEHTOB (COCTaB M 3apsn
s1ipa, 0011ee YMCII0 AIIEKTPOHOB U PACIIPE/IETICHUE UX 10 SJIEKTPOHHBIM CIIOSIM);

e Kiaccu(PUIMPOBATH XUMHYECKHUE 3JIEMEHThI, HEOPraHNYEeCKHE BEIEeCTBA, XUMUUYECKUE
peakuu (1Mo YUCIy M COCTaBY YYaCTBYIOUIUX B PEAKI[MH BEIIECTB, IO TEIUIOBOMY dPPEKTY);

® XapaKTepu30BaTh (OMHCHIBATh) OOIIHME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIACCOB, MOJTBEpXkIasi ONUCAHWE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINH;

® [IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XMMUYECKUX MPEBPALLEHUI B PA3JIMYHBIX YCIOBUSAX;

® BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMEHTa o (popMylie COeTMHEHHs, MACCOBYIO JIOJIO BEIIECTBA B pacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHYECKOUN pEaKInH;

® [IPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — AHAINW3 U CHUHTE3,
CpaBHEeHHE, O000OIIeHHe, CHCTEMaTH3aluio, KIacCU(UKAIMIO, BBIABICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€ll — I W3y4EHUs] CBOWCTB BEUIECTB M XMMHYECKUX pEaKIUH,
€CTECTBEHHO-HAY4YHbIE METOJbl MO3HAHUS — HAOIIOJCHUE, HW3MEpEeHUe, MOJCIUPOBAHUE,
AKCIEPUMEHT (peajbHbIA U MBICICHHBIN);

e cCle[IOBaTh MpaBUaM TMOJB30BAaHUS XUMHUYECKOM TMOCynoil H 1abopaTOpHBIM
obopynoBaHueM, a TakkKe IMpaBWiIaM OOpaIlIeHHs] C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU IO BBIMOJHEHUIO JAa00PATOPHBIX XHUMHUYECKUX OIBITOB MO TOJYYCHHIO U
coOupaHHIo ra3000pa3HbIX BEMIECTB (BOJAOPOJa M KHUCIOpPOJa), MPUTOTOBICHHUIO PACTBOPOB C
ONpENECNIEHHOM MAacCOBOM JOJIEM pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W IMPOBOJIUTH
XUMUYECKUE SKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB WLIENOYEH U KUCIOT € MOMOIIBIO
MH/IUKATOPOB (J1akMyc, (heHOIPTAICHH, METUIIOPAHXK U ApYyTrue).

K xoHiy oOyueHus B 9 kJiacce NpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypoBHE OyIayT
oTpakaTb c(GOPMUPOBAHHOCTb y OOyUaIOIUXCS YMEHHUI:

® pacKpbIBaTb CMBICI OCHOBHBIX XUMHYECKUX IMOHATHUN: XMMUYECKUH HJIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, AaHUOH, IIPOCTOE€ BEUIECTBO, CIOKHOE BELIECTBO, BAJIECHTHOCTD,
IEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XUMHYECKAas PpEaKlMs, XUMHUYECKas CBS3b,
TETI0BOM A(PQEKT peakiuuu, MOoJb, MOJIIPHBII 00BEM, pacTBOP, HIEKTPOIUTHI, HEAIEKTPOIUTHI,
ANIEKTPOJIMTUYECKAs JIUCCOLMALNSA, PEAaKIMW HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe



paBHOBecHe, OOpaTUMbIe W HEOOpPATUMBIC PEAKIUH, OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIE
peakuuy, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCJIEHME U BOCCTAHOBJIEHUE, aAJUIOTPOIIMS,
aM(pOTEpHOCTh, XUMUYECKasI CBSA3b (KOBAJICHTHAs, MOHHAS, METAJUTMYECKAs), KPUCTAILTUICCKAS
pemeéTka, KOppO3Usi METauIOB, CIUIABbI, CKOPOCTb XUMHUYECKOW pEeakKlMH, MpeaesIbHO
nonycrumas konuentpauus [1JIK Bemecrsa;

® WJUIIOCTPUPOBATH B3aMMOCBS3h OCHOBHBIX XHMUYECKUX MOHSITHH U TPUMEHSTH 3TH
TIOHSATHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAICHU;

® JCIOJb30BaTh XHUMHYECKYI0 CHMBOJIMKY JJIsi COCTaBlieHUS (OpPMyNT BEIIECTB U
YpPaBHEHU XUMHYECKUX PEAKIINI;

® ONpeAeNsiTh BaJEHTHOCTh M CTENECHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B
COEIMHEHUSAX PAa3JIMYHOTO COCTaBa, IMPUHA/UIEKHOCTh BELIECTB K OINpeAeIEHHOMY KIaccy
COCIMHEHUH 10 (opMyJsiaM, BUJ XMUMHUYECKOU CBSI3M (KOBAJCHTHAs, MOHHAS, METANTNYECKAs) B
HEOPraHMYECKNX COCJAMHECHHSX, 3aps]l MOHA TO XUMHUYECKOW ¢opmyle, XapakTep Cpeabl B
BOJIHBIX pacTBOpax HEOPraHWYECKUX COCAUHEHUM, THUIl KPUCTAUIMYECKOW  pereTKU
KOHKpETHOTO BELIECTBA;

e packpbiBaTh cMbIch [lepuognueckoro 3akona Jl. . MenaeneeBa u J1eMOHCTPUPOBATh
€ro MOHWMAHME: OMKCHIBATh M XapaKTepu3oBaTh TabmuuHyw ¢opmy [lepuoaudeckoit cucteMbl
XUMHUYECKUX DJIEMEHTOB: Pa3jinvaTh MOHATHS «TJIaBHas moarpynmna (A-Tpymma)» U «moOodHas
noarpynna (b-rpymma)», Maneie u OosiblIME MEPUOABI, COOTHOCUTH 00O3HAYEHHS, KOTOpPbIE
MMEIOTCS B TIEPUOJMYECKON TaOJIMIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsia sfpa, 00lee YnciIo 3JEKTPOHOB U paclpe/iesieHne ux
10 AJIEKTPOHHBIM CJI05IM), OOBSCHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
Y MX COCIUHEHUU B Tpe/esiaX MaybIX MEPHOJOB M TJIABHBIX MOATPYIIT C Y4ETOM CTPOEHUS HUX
aTOMOB;

e KiaccuPpUIMPOBATH XUMHUUECKHUE 3JIEMEHThI, HEOPraHWYECKHE BEIECTBA, XUMUUYECKUE
peakiuu (1Mo YMCIy U COCTaBY YYacTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEMJIOBOMY 3¢ (deKTy, 1no
M3MEHEHHUIO CTENEHEeH OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

® XapakTepu3oBaTh (OMHCHIBaTh) OOMME W CHENUPUICCKHE XHMHUYECKHE CBOMCTBA
MIPOCTBIX M CIIOKHBIX BELIECTB, MOJATBEPK/Iasi ONMHUCAHUE MPUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX
YpaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHi;

® COCTaBIISITh YPaBHEHUS AJICKTPOIUTUUECKON AUCCOIUAIIMM KUCIIOT, IIeJI04Yei U coliel,
MOJIHBIE M COKpalIEHHbIE YypaBHEHUS peakuuii HMOHHOIO OOMEHa, YpaBHEHHS peakiuii,
MOATBEPKAIOLIUX CYIIECTBOBAHME TE€HETHUYECKON CBSI3M MEXAy BEIIECTBAMH DPAa3JIMYHBIX
KJIaCCOB;

® DpAacCKphIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIHii;

® TIPOrHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHS, BOZMOXHOCTHU
MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBHUSX;

® BBHIUKCIATH OTHOCUTEIHFHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMEeHTa o (popMylie COeTMHEHHs, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIuu;

e coOnrofaTh TpaBWJa TMOJNB30BAaHHUS XMUMHUYECKOW TMOCYyIOoM U  JabopaToOpHBIM
obopynoBaHueM, a TakKe MpaBuiia 0OpalleHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU
M0 BBIMOJHEHUIO JAOOPATOPHBIX XHMHUYECKUX OIBITOB IO TMOJYYEHHI0O U COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

® [IPOBOJIUTH PEAKINU, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3jJMYHbIX BEUIECTB:
pacmo3HaBaTh OMNBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cynbdar-, TUAPOKCHUA-HUOHBI, KATHOHBl aMMOHHMS M HOHBI HW3YYEHHBIX  METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPTraHMUECKHUX BEILIECTB;



® [PUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, 0000IIeHHE, CUCTEMAaTH3AINIO, BBISBICHHE MPUYUHHO-CIICACTBEHHBIX CBS3CH — JUIA
U3Y4EHHUs CBONCTB BEIIECTB U XUMHUUYECKUX PEAKIUM, €CTECTBEHHO-HAYYHbIE METO/bI TIO3HAHUS
— HaOJII0ICHNE, U3MEPEHUE, MOJICTUPOBAHHE, SKCTIEPUMEHT (peabHbIN 1 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandyecTBO 9acoB DJIEKTPOHHbIE OcHOBHBIE BU/IbI 1€SITEILHOCTH 00YyYAIOIIUXCSA
No HaumenoBanue K I (undposbIe)
n pa3nesnoB U TeM Bceer OHTpO paKTi p
n/n NPOrpaMmBbI JbHBIC yecKue 06pa30BaTeJII)HI)Ie
0
padoThl | padoThl | PeCYpChI
Pazjen 1.1lepBonayajibHble XUMUYECKHE MOHSITHUS
PackpbIBaTh CMBICIT U3y4YaeMbIX MTOHATHI.
PackpriBaTh poiib XUMUH B IPUPOJIE M )KU3HHU YEIOBEKA, €€ CBSI3b C IPYTHUMHU
HayKaMH.
PasmuaTth yncThIE BENIECTBA M CMECH, OOHOPOIHLIE M HEOIHOPOIHEIE CMECH.
Bubauorexa LIOK III » OLHOPOI JIHOPOA

XuUMusa —
Ba)kHas 00J1aCTh
€CTECTBO3HAHUS U

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

837c

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

Paszmuuathe (1)I/I3I/I'~IGCKI/IC 1 XUMHWYECKUEC SABJIICHU .

CHeJIOBaTB aJIropurMaM MCII0JIb30BaHU s OKCIIEPUMCHTAJIbHBIX METO0B —
HaOIOACHUS W DKCIIEPUMEHTA.

HabmnroaTe 1 onuchiBaTh 00BEKTHI IPU IPOBEICHUH JIEMOHCTPAIU 1
71a00PaTOPHBIX OIBITOB 110 U3YYCHUIO (PU3UUECKUX CBOHCTB BEIIECTB, CIIOCOOOB

1.1 . 5 2 pasaeiaeHus CMeCel BEIECTB.
TpAKTHHCCKON MOIII 8 wnace IIpoBOIUTE XUMUYECKHI IKCIIEPUMEHT ITPH pa3AcieHUN cMecel (Ha IpuMepe
NeATEIBHOCTH https://uchebnik.mos.r P 9 p pup puMep
ralincace OYMCTKH TI0BapEHHOM COJIM) B X01€
YeIoBeKa u/catalogue?aliases=le %
- MPaKTUIECKOU paboThl Ne 2.
sson_template,video_| . o
esson.video&subiect p CrnenoBaTh npaBuiIaM I0JIb30BaHHUsI XMMUYECKON IIOCYI0H U 1a00paTOPHBIM
roqrar,n ids=31937343 000pynOBaHMEM, a TAKOKE MIPABUIIAM OOpAIIEHHsI C XUMHUUECKUMU BELIECTBAMH B
COOTBETCTBHH C MHCTPYKIHEH P BBHITOIHEHUH MTPAKTHYECKON paboTsr Ne 1.
BricTpanBaTh pa3BEpHYTHIEC MNCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
uHGOPMAINIO U3 yYeOHHUKA U CIIPABOYHBIX MATEPHAJIOB, TPAMOTHO UCIIOIb30BATh
W3YYEHHBI NOHATUIHBIN anmnapaT Kypca XUMHHA
bubmmoreka [IOK OnpenensTe NPU3HAKK XUMUYECKUX PEAKLIMMI, YCIOBUS UX NPOTEKaHU.
https://m.eds00.ru/7f41 | OOBSICHATH CYNHOCTh (PU3NIECCKUX U XUMUIECKUX SBJICHUN C TOUKH 3PCHUS
837c ATOMHO-MOJIEKYJISIPHOTO yUCHWSI.
POIII 8§ xnace KiaccudummpoBars XuMr4deckre peakiiy (110 YHCIy U COCTaBY PEearupyromuX U
Bermecrsa i https://resh.edu.ru/subj | oGpa3yromUXcs BEIIECTB).
ect/29/8/ CocraBnare GopMysIbl OMHAPHBIX BEIIECTB 110 BAJICHTHOCTU U ONPENeNsiTh
1.2 XUMHYECKIE 15 1
MDOIII § knace BaJICHTHOCTH 110 (JOpMyJIaM BELIECTB
peakuuu

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

PaccraBisTe KO3 GUINEHTH B YpaBHEHUSIX XUMHUYECKUX PEaKIIHH.

HaGmronaTe 1 onuchIBaTh 0OBEKTHI TIPH MTPOBEACHUH JEMOHCTPAINHA U
71a060paTOPHBIX OIBITOB.

[IpoBoauTh BEIYKCIEHUS IO (hOPMYIaM XUMUYECKUX COSTMHEHUHN U YpaBHEHUSIM
XUMUYECKUX PEAKLIUM.
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[IpuMeHsTH ecTeCTBEHHO- HayYHBIE METO/BI TO3HAHUS (B TOM YHUCIIE
HaOJIoIeHNe, MOJICINPOBAHKE, SKCIIEPUMEHT U OCHOBHBIC OTlEpaIiy
MBICIIUTENBHON IESITENbHOCTH (CpaBHEHHE, KIIaCCH(PUKALII)

BricTpauBaTh pa3BEpHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
MHPOPMAIHIO U3 yYeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHO UCIIONB30BATh
V3Y4YCHHBIM TOHSATUIHBINA alnapaT Kypca XUMHUH

Hroro no pazaeny 20
Pa3jnen 2.BaxkHeiiniue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB
Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY JUISL COCTaBIIEHUS (DOPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUH XMMHUYECKUX PEAKLIUNA C y4aCTUEM KHCIIOPOJA.
XapakTepu3oBaTh (OMHUCHIBATH) COCTAB BO3AyXa, PU3MYECKUE U XHMUYECKHE
Bubmoreka [JOK CBOMCTBA KHCJIOPO/a, CIIOCOOBI €ro MOIydeHHS, TPUMEHEHHE 1 3HaUCHHUE B

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

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

NPUPOJIC U KU3HH YETOBEKa.

CpaBHHBATh PEAKIIUU TOPEHUS K MEIUIEHHOTO OKUCIICHMSL.

OOBSICHATH CYITHOCTH SKOJIOTMYECKHX MPOOJIEM, CBA3aHHBIX C 3arpsS3HEHUEM
BO31lyXa.

Egzi};;oﬂ‘ ect/29/8/ CnenoBath TpasHIaM Oe30macHOi paboTHI B 7a00PaTOPHH TIPH MCITOIB30BAHUH
2.1 Horsie o6 6 MDUI 8 Kyrace XUMHUYECKOU ITOCYIbI M 000pYIOBaHUS, a TAKXKE MTPaBUIaM OOpAICHHUs C
OKCHIAX https://uchebnl_k.mos.r TOPIOYMMH BEIECTBAMHU.
u/catalogue?aliases=le | ITlnaHupOBaTh U OCYIIECTBIATH HA MPAKTHKE XUMHUYECKHE DKCIIEPUMEHTHI,
sson_template,video | | mpoBomuTh HaOIOAEHMS, AENATh BEIBOIBI 10 PE3YIbTaTaM DKCIIEPUMEHTA TIPH
esson,video&subject p | mpoBemenuy 1a60pPaTOPHBIX OIMBITOB U IPAKTHYECKOM PabOTHL.
rogram_ids=31937343 | BeIUHCIATH KOIUYECTBO BEMIECTBA, 00BEM Ta3a Mo (opMyIam.
YyacTBOBaTh B COBMECTHOM paboTe B TPYIIIIE.
BeicTpanBaTh pa3BEpPHYTHIC MUCHMEHHBIC U YCTHBIC OTBETHI C OITOPOH Ha
uH(OopMaIHIo U3 yueOHUKA U CIIPABOYHBIX MAaTEPHAJIOB, IPAMOTHO HCIIOIH30BaTh
W3Y4YCHHBIM MOHSITUIHBINA annapaT Kypca XUMHUH
bubmmorexa [IOK PackpriBaTh CMBICH U3y4aeMbIX OHSITUI U IPUMEHATH 3TH HOHATUS [IPU
https://m.eds00.ru/7f41 | omucanuu CBOMCTB BEIIECTB M UX MPEBPAIICHHIA.
837c XapakTepru3oBaTh (OMHUCHIBATH) (PM3WUYECKHE U XHMUYECKHE CBOMCTBA BOAOPO/A,
POIII 8§ xnace CHIOCOOBI €r0 TTOMYYeHUS, TPUMEHEHHE.
Bojoport, https://resh.edu.ru/subj | Cobupats npubOp AIst mOMydeHuUsI Bogopoaa. Mcmonb30BaTh XUMHYECKYIO
29 Hotsmie o 3 ect/29/8/ CHMBOJIUKY

KHUCJIOTax U COJIAX

MBI 8 knacc

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

JUIsL COCTaBJICHUS (POPMYJT BELIECTB, MOJIEKYJISIPHBIX YPAaBHEHUH XUMHUECKUX
peakLuii ¢ yyacTueM BOIOPOAA. BEIUHCISATE MONAPHYIO MaccCy BEIECTB;
KOJIMYECTBO BEIECTBA, 00BEM Ia3a, Maccy BEILECTBA;

[IpoBoauTh pacu€Tsl IO YpaBHEHUAM XMMHUYECKUX PEAKIMH: KOJIMUECTBa, 00bEMA,
Macchl BEIIECTBA 10 U3BECTHOMY KOJIUYECTBY, 00BEMY, Macce peareHTOB WIN
MIPOAYKTOB pEaKIIH.
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CrnenoBath npaBuiam 6e3omacHol paboTHI B 1a00paTOpUU MPU UCTIONB30BaHUT
XUMHUYECKOW MOCybl M 000pYAOBaHMS, @ TAKXKE MpaBUIIaM 00paIleHus C
TOPIOYMMH BEIIECTBAMU B OBITY.

IInanupoBaTh U OCYIIECTBIATH Ha MPAKTHUKE XUMUYECKHE IKCTIEPUMEHTHI,
MPOBOAUTH HAONIOJICHUS, IETaTh BBIBOJIBI MO PE3yIbTaTaM SKCIIEPUMEHTA.
Y4acTBOBaTH B COBMECTHOW pabOTe B IpyIIe

Bopna. PacTBopsl.

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

837c

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

PackprIBaTh CMBICI U3y4aeMBbIX ITOHATUN U IPUMEHSTH 3TU IIOHATHS IIPU
OITMCAaHHUU CBOMCTB BEIIECTB U MX MMPEBPAILCHUH. XapaKkTepu30BaTh GU3NUECKUE 1
XUMHYECKUE CBOMCTBA BOJIbI, €€ POJIb KAK PACTBOPUTENS B IIPUPOAHBIX
IIporeccax.

CocTaBnATh ypaBHEHUS XUMHUECKHX PEAKIINH ¢ y4aCcTHEM BOJIBI.

OOBSICHATB CYITHOCTH SKOJIOTHUECKHUX TPOOIIEM, CBA3aHHBIX C 3arpSI3HEHHEM
MPUPOIHBIX BOJI, CIIOCOOBI OYMCTKH BOJIBI OT MIPUMECer, MephI TI0 OXpaHe BOJ OT
3arps3HEHMUSL.

IInaHupoBaTh U OCYLIECTBIISTh HA PAKTUKE XUMHYECKHUE SKCIIEPUMEHTHI,

23 ITonsiTue 06 5 MDIII 8 knace IIPOBOAUTH Ha6JIIOIIeHI/I$[, JI€1aTh BBIBO/GI 110 PE3yJibTaTaM SKCIICPpUMEHTA ITIPpU
OCHOBAaHUAX . - ITPOBCACHNN Ha60paT0pHI)IX OIIBITOB U HpaKTH‘IeCKOﬁ pa6OTBI.
https://uchebnik.mos.r .
ralincace CrnenoBath npaBuiiamM 6e30macHol paboThI B 1aOOPaTOPUU MPH UCTIONB30BAHUT
u/catalogue?aliases=le .
. XMMHYECKON TIOCYIBI M 000PyIOBaHHS.
sson_template,video_|
- - [IpoBOAUTE BEIYUCICHUS C IPUMEHEHHEM TOHATHS «MaccoBasi 10J1s1 BEIIECTBA B
esson,video&subject_p ACTEODEY
rogram_ids=31937343 | P pe. ) o
BeicTpanBaTh pa3BEpHYThIE INCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
nH(popMaIHo U3 yueOHUKA 1 CIIPABOYHBIX MAaTEpPHAJIOB, TPAMOTHO
HCIIOJIb30BATh U3YUYEHHBIN NOHATUIHHBIN annapat Kypca XUMUU
KrnaccudunmpoBaTh n3ydaeMble BEIIECTBA [I0 COCTABY M CBOWCTBAM.
bub6nuoreka [JOK CocraBnats (HhopMyIIBl OKCHJIOB, KICIIOT, OCHOBAHHM, COJNIEH M Ha3bIBATH UX IO
https://m.edso00.ru/7f41 | mexayHapOIHOH HOMEHKIATYPE.
837c [Iporao3znpoBath CBOICTBA BEMIECTB HA OCHOBE OOIINX XUMUYECKHUX CBOICTB
POIII 8§ xnace M3YYEHHBIX KIaCCOB/TPYIII BEIMIECTB, K KOTOPBIM OHU OTHOCSTCS.
OcHOBHBIE https://resh.edu.ru/subj | CocTaBiasiTh MOJICKYJISIPHBIE YPABHEHHS PEAKIINM, HITIOCTPUPYIOLIHX
24 KJTacChl 11 ect/29/8/ XMMHYECKHE CBOMCTBA M CIIOCOOBI TMOMYYEHHS BEIIECTB M3YUCHHBIX
' HEOPTraHUYECKUX MDBHI 8 knace KIIACCOB/TPYIII, a TAK)KE TIOATBEPKTAIONINX TeHETHIECKYIO B3aHMOCBSI3b MEXKTY
COCITMHEHUN https://uchebnik.mos.r | Humu.

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

[Tpon3BOAMTE BHIYMCICHUS 10 YPAaBHEHUSAM XUMHUECKUX PEAKIIHH.
[TnaHMpoBaTh M OCYIECTBIIATH HA MPAKTUKE XUMHYECKUE IKCIIEPHUMEHTHI,
HPOBOJMTH HAOIIOICHUS, JIENaTh BEIBOJBI 110 PE3yIbTaTaM SKCIEPUMEHTA MTPU
HPOBE/ICHNUH JIAOOPATOPHBIX OIBITOB M MPAKTHYECKUX

pabot. CnenoBath mpaBuiaM Oe30MacHON paboTHI B 1a00paTOpPUK IPU
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UCIIONIb30BaHUN XUMHUYECKOM MOCY bl U 000pYJOBaHUSL.

BeicTpauBaTh pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOU HA
MHGPOPMAIHIIO U3 yYeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHO UCIIOIb30BATh
Y3Y4YCHHBIM TOHSTUIHBINA alnapaT Kypca XUMHUH

Hroro no pazaeny 30

Paznen 3.11epuoanueckuii 3axon u [lepuoanyeckasi cucTeMa XMMHYECKHUX
ajiemeHToB /1. . MenpaeneeBa. CTpoeHue aToMOB. XUMHYECKAasl CBSI3b.
OKHCANTETHHO-BOCCTAHOBHTEIbHbIE PEAKINH

PackpbIBaTh CMBICT TIEPHOIUYECKOT'0 3aKOHA.
OnuceiBaTh CTpPOCHUEC Ta6J'II/IIH)I ((HepI/IO):[I/I‘IeCKaSI CHUCTEMA XUMHNYCCKUX
anemeHnToB /.M. MeHeneeBay.
Bubnuoreka [IOK A A N .
https://m.eds0o.ru/7f41 MogenupoBath CTpOSHHE aTOMa, YHEPTeTHUECKUX YPOBHEH U TIOAYypOBHEH MpH
837C : : IMOMOIIIN PUCYHKOB, 3JICKTPOHHBIX KOH(i)I/IpraHI/II\/'I " 3JICKTPOHHO- I‘pa(bI/I‘IeCKI/IX
[eproanueckuit POII 8 K1ace thopmyiL.
3aKOH H . | ITogcHATH u3HUeCKUii CMBICII ITOPSIIKOBOI'O HOMEPA, HOMEPOB IIEPUOJA U
https://resh.edu.ru/subj ¢ AR pa, p pHOZ
ITepuonnueckas ect/29/8/ TPYIIIBI DJIEMEHTA.
cucrema P —— XapakTepu30BaTh XUMUYECKHUE SJIEMEHTHI IIEPBBIX TPEX MEPUOIOB, KaJIU,
3.1 7 MDOIII 8§ xmace N N
XUMHUYECKUX . . KaJIbIIUW U UX COEIMHEHMS 110 TTosioxkeHuto B [lepuonnueckoii cucreme J[. 1.
https://uchebnik.mos.r
anemenToB /1. M. - — Menpeneena.
u/catalogue?aliases=le o
Menneneesa. sson template.video | OOBACHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB XUMHYECKUX
Crpoenue aToma : " 3JIEMEHTOB (U3MEHEHHE PaJIyCOB aTOMOB, 3JIEKTPOOTPULIATETBHOCTH
P esson,video&subject_p BaJIeHTHOCT(I/I) U UX COE II)/IHHGH}I]/Iﬁ B IIpE en;lx MEUIEIX ng ;110 OB U I‘JIaB;—IBIX
rogram_ids=31937343 ) A bet PHOA
HOATPYIII ¢ Y4ETOM CTPOEHHUS UX aTOMOB;
YyacTBOBaTh B COBMECTHOM pabOTe B Mape Wil TPyIIIe.
BricTpanBaTh pa3BEpHYTHIE MNCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
uH(OpMaIHIO U3 yuyeOHHMKA U APYTUX UCTOUYHUKOB, B TOM uncie MHTepHeTa
bubmmorexa [IOK PackpriBaTh CMBICI U3y4aeMbIX ITOHSTHIA.
https://m.edso00.ru/7f41 | Onpenensts BUI XMMHUYECKOW CBSI3H B COSANHCHUH.
837c MonennpoBath CTpOSHHE MOJIEKYIT TIPH MTOMOIIIN PUCYHKOB, MOJIEIEH,
X UMIIeCKas POIII 8§ xnace AJIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYII.
CBSAL https://resh.edu.ru/subj | Mcmoiap30BaTh XAMUYIECKYIO CHMBOIIUKY JIJIsl COCTABJICHUsI (DOPMYIT BEIIECTB,
: ect/29/8/ 3JICKTPOHHOI0 OalaHCa PEaKIIHid.
3.2 OxucnuTenbHO- 8 2
BOCCTAHOBHTEILI MBI 8 kmacc Omnpenensite CTENEHb OKUCIICHHUS] aTOMOB XMMUYECKHX 3JIEMEHTOB 10 OopMyJiaM U
BIE eAKIIHH https://uchebnik.mos.r | cocrasists Gopmyiibl OUHAPHBIX COCTUHEHHH 10 CTENICHU OKHCIIEHHS aTOMOB
p u/catalogue?aliases=le | xuMHYECKHX FIIEMEHTOB.
sson_template,video_| | OnpenensiTh OKHCIUTENb U BOCCTAHOBUTENb. PaccTaBisaTh K03()(HUIHEHTHI B
esson,video&subject p | cxemax MPOCTBIX OKHCIUTETHLHO-BOCCTAHOBUTEIBHBIX PEAKIHI METOIOM
rogram_ids=31937343 | a1eKkTpOHHOro OasaHca.
WToro 1o pasueny 15 HabmtonaTe XuMHUYecKre ONBITHI 110 MJIaHY, aHAJM3UPOBATH U ACNATh BHIBOIBI.



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

Ucnonb3oBate UKT myist cozmanus Monenei, moAroToBKY Mpe3eHTaIui, J0KIa10B

O060011IcHIE T bubmorexa LHOK 10 TeMe.
. 3 https://m.edsoo.ru/7f41 ; .
cCHCTeMaTU3allMs 3HAHUI 2636 BeicTpanBaTh pa3BEpHYTHIC MUCHMEHHBIC U YCTHBIC OTBETHI C OIIOPOM Ha
- MHGOPMAIHIO U3 YUYeOHHKA U IPYTUX UCTOYHUKOB, B TOM uHcie MHTepHeTa
OBIIEE KOJIMYECTBO
YACOB I10 68 5 5
ITPOT'PAMME
TEMATUYECKOE IINTAHUPOBAHUE
9 KJIACC
KoJinuecTBo yacoB DJIeKTPOHHBIE OCHOBHbIE BH/IbI IeATEJIbHOCTH 00Y4aIOIUXCS
HaumenoBanue
Ne n/m | pa3nesioB u TeM Bcer Koutpo | Mpakru | (un(posbie)
NpOrpaMmBbI o JBbHbBIC yecKue 06pa3OBaTem,m,1e
padoThl | padoThl | PECYPCHI
Pa3nen 1.BeniecTBo M XUMHYEeCKHE PeaKMU
bubmuoreka [IOK XapakTepu3oBaTh XUMHUUYECKUE DJIEMEHTHI MTEPBBIX TPEX MEPHUOAOB, KaUd U
https://m.eds00.ru/7 | xameims o ux monoxkenuto B Ilepronnueckoii cucreme 1. Y. Meneneena.
f41a636 Kitaccuduimpopats 1 Ha3bIBaTh HEOPraHUUECKUE BEIIECTBA U3YUCHHBIX KJIACCOB.
ToBTopeHHe 1 PBII 9 xmace OnuceBaTh 00IHE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
https://resh.edu.ru/s | moaTBep:kIaTh CBOWCTBA IPUMEPAMH MOJIEKYIIIPHBIX YPaBHEHUH XMMHUYECKUX
yrybnenne ubject/29/9/ peaxm.
3HaHU . . i
11 OCHOBHLIX 5 1 MDOIII 9 Kyrace Onpenensite BUL XUMHECKOH CBA3H 1 THI KPHCTAJLIMIECKOH PEIIETKH BELIECTBA.
pasenos Kypea 8 https://uchebnlk.mo ITporuo3upoBaTh CBOVCTBA BELIECTB B 3aBHCHMOCTH OT HX CTPOCHHS.
Tacea s.ru/catalogue?alias | BeicTpanBath pa3BEpHyThIC MMCHMEHHBIC U YCTHBIC OTBETHI C OMOPO Ha
es=lesson_template | urdopmarHio U3 yueOHUKA M CIIPABOYHBIX MATEPHUAIIOB, TPAMOTHO
,video_lesson,video | ucronb30BaTh U3yUEHHBIN MOHATHHHBIH amnapaT Kypca XUMHH
&subject_program
ids=31937343
bubmmoreka [IOK | PackpsiBaTh CMBICHT N3y9aeMbIX TIOHSATHH U IPUMEHSTH 3TU TIOHATHUS TIPU
https://m.eds00.ru/7 | onucaHuu CBOMCTB BEIIECTB U MX MPEBPAILCHUIA.
OcHOBHEIE f41a636 KrnaccudunupoBaTh XMMUYECKHE PEAKLINY 110 PA3IMYHBIM IPU3HAKAM.
12 3aKOHOMEPHOCTH 4 POIII 9 knace Y cTaHaBIMBAThH 3aBUCUMOCTD CKOPOCTH XHUMHUYECKON PEaKIIMU OT Pa3THYHbBIX
XUMHYECKUX https://resh.edu.ru/s | ¢akropos.
PpeaxIHii ubject/29/9/ ITporuo3upoBaTh BO3MOXKHOCTH MPOTEKAHUS XMMHUYECKHUX MIPEBPAICHHUH B
MDOIII 9 knace pa3JIMYHBIX YCIOBUSX.

https://uchebnik.mo

OnpenensTe OKUCIUTENDb U BoccTaHoBUTENL B OBP.
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s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject_program

10s=31937343

CocTaBiaTh 37eKTPOHHBIN OalaHC peaKuy.

IIpousBoAUTE BBIYUCIEHHUS 10 XUMUYECKUM YPABHEHUSIM.

Y4acTBOBaTH B COBMECTHON paboTe B nape uiu rpymime. BeicTpanBaTh
Ppa3BEPHYTHIE NUCEMEHHbBIE

Y YCTHBIE OTBETHI C ONOpPOH Ha MHPOPMAIHIO U3 yYeOHHUKA U CTIPaBOYHBIX
MaTepUAJIOB, IPAMOTHO MCIIOJIb30BATh U3yYEHHBIN MOHATUHHBIN anmnapar Kypca
XUMHUH

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

1412636

PaCKpI)IBaTB CMBICIT U3y4a€MbIX HOHSITI/Iﬁ, a TaKyKC€ CMBICJI TCOpUHN
3JIEKTPOTUTHUECKON TUCCOIHAIIIH.

OOBACHATH TPUIUHBI 3JIEKTPONPOBOAHOCTH BOJAHBIX PACTBOPOB BEIIECTB,
paznuyath criadble U CHIIbHBIC TIEKTPONUTHL. COCTAaBISATH YpaBHEHUS
JUCCOIHAITIN

KHCJIOT, LIEJIOYEN U COJIEH, ITOJIHBIE U COKPALEHHBIE MOHHBIE YPaBHEHUS
XUMHUYECCKUX peaKum‘/'I HOHHOI'O 06MeHa, KpaTKHUE€ NOHHBIC YPAaBHCHHA ITPOCTHIX
peaKkIuii THapoIu3a cosiei.

POUI 9 xnace .
DneKkTponuTHIec https://resh.edu.ru/s XapakTepu3oBath 00IHe XHMHUECKHE CBOHCTBA BELICCTB PA3IMIHEIX KIIACCOB Ha
Kast ubiect/29/9/ OCHOBE TCOPHHU IEKTPONHTHIECKOH NCCOUHMALIHN; NOATBEPH AT CBOHCTBA
13 JICCOIUAITHSL. 8 1 _J—MBHJ 9 Kace prMepaMy MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUH XUMUYECKUX PEaAKIIUH.
XuMH4ecKkne https://uchebnik.mo Pemate skcriepuMeHTaIbHBIE 33/1a4X TI0 TEME.
peaxuu B s.ru/cataloque?alias [InaarpoBaTh U OCYIIECTBIATH HAa MPAKTUKE XUMUIECKHE IKCTIEPUMEHTHI,
pacTBOpax es=lesson template | "POBOMHTE HaOJIO/IeHHs], IeTIaTh BBIBOJIBI 110 pe3yabTaTaM dKCIIEPUMEHTa IIpU
- - MIPOBEACHNH J1a0OPATOPHBIX OMBITOB U MPAKTUIECKUX padoT.
.video_lesson,video N
&subiect program CrenoBaTh TpaBuiaM Oe301macHoi paboTHI B Ta0OPATOPUH IIPU UCITOIE30BAHUH
ids=31937343 XUMHYECKON MTOCYABI 1 000pyIOBaHUS.
- [IpoBOANTE BEIMUCIEHUS IO XUMHYECKIM YPaBHEHHUSM. Y 4aCTBOBAThH B
COBMECTHOU paboTe
B IIape WK rpymie. BeicTpanBaTh pa3BEPHYTHIE MMCEMEHHBIE H YCTHBIE OTBETHI C
oropoi Ha WH(GOPMAIHIO U3 YIeOHNKA 1 IPYTHX HCTOYHUKOB MH(POPMAIINH, B
ToM uncae aTepHera
HWroro mo pazneny 17
Paszpgen 2.HemeTasiibl U MX COeIMHEHUSI
bubmmoreka [IOK | O0BscHAT 001IHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB HEMETAJUIOB M MX
OO1as https://m.eds00.ru/7 | coeauHenuit B peaeaax Majbix EPHOIOB M IIABHBIX MOArpym [leproandeckoit
XapaKTepUCTHKa 412636 CUCTEMBI XUMUYECKUX 3JIEMEHTOB C YUETOM CTPOEHUS UX aTOMOB.
21 XUMHUYECKUX 4 P3OII 9 xnace XapakTepu3oBaTh PU3NIECKUE M XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB
' anementoB VIIA- https://resh.edu.ru/s | ramoreHoB (Ha mpuMepe XJI0pa) U CIIOKHBIX BEIIECTB (XJIOPOBOIOPO/IA, XJIOPHIA
TPYIIIIbI. ubject/29/9/ HATpPHs), CIIOCOOBI UX MONYYCHUS, IPUMEHEHHE U 3HAUYCHUE B TIPHPOJIE U KUZHH
lNanorenst MDBHI 9 knacc YEINOBEKA.

https://uchebnik.mo

OnpenensiTe XJIOPUA-UOHBI B paCTBOPE.



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343

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

10s=31937343

[InannpoBaTh U OCYHIECTBIATH HA MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MIPOBOAUTH HAOIOJCHUS, eTaTh BHIBOIBI MO PE3yIbTaTaM

9KCIEPUMEHTA MIPU POBEACHUH J1a00PaTOPHBIX OMBITOB M MPAKTUYECKUX padoT.
CrnenoBath npaBuiam 6e3omacHol paboOTHI B 1a00OPaTOPUH MTPU MCIIONB30BaHUH
XUMHUYECKOW MOCYIbl M 000pPYAOBaHMUSL.

BricTpauBaTh pa3BEpHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
WH(POPMAIIIO U3 yYeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHO UCIIOIB30BATh
Y3Y4YCHHBIM TOHSATUIHBINA alnapaT Kypca XUMHUH

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

1412636

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 31eMEeHTOB VIA-
TPYIIIBI U UX COEAUHEHUN C YYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh GU3NUECKHE U XUMHUYECKHE CBOMCTBA IPOCTOTO BEIIECTBA CEPHI
U e€ coemMHeHu (CepoBOIOpO/Ia, OKCUIIOB CEPBI, CEPHOW KUCIIOTHI, CYJIb(HaToB),
CIocOOBI UX TOMYyYEHUs, IPUMEHEHNE U 3HAaYE€HUE B MPUPOJIE U JKHU3HU YETOBEKa.
Onpenensite Hanmuue Cyinb(ar-noHOB B pacTBope. OOBACHITH CYIIHOCTh
JKOJIOrMYECKUX

POUI 9 xnace . .
Oomas https://resh.edu.ru/s po0JIeM, CBSI3aHHBIX C IIEPEPaOOTKOM COSTUHEHHUH CEphI.
XapaKTCpHUCTHKA Ubect/29/9/ HHaHI/IpOBaTI) " OCYHICCTBJIATH HAa MPAKTUKE XUMHUYCCKHUE OKCIICPUMEHTHI,

29 XUMHNYECKUX MDIII 9 krace IIPOBOANTH Ha6.HI-OJICHI/I$I, JCIaThb BBIBO/bI 11O PE3YJIbTaTaM SKCIICPUMEHTA.
anemenToB VIA- https://uchebnik.mo CrenoBaTh TpaBHiIamM Oe301macHoi paboTHI B Ta0OPATOPUH IIPU UCITOIE30BAHIH
TPYNITIBL. Cepa n s.ru/catalogue’alias | CPMIFIECKOH IOCY 5L B 000pynoBaHusI.
e€ CoeZIMHEHUS es=lesson template [Ipou3BoAUTE BEIYKMCICHUS 110 XUMUYECKUM YPABHEHHAM.

video lesson.video Vcnonb30BaTh U BEIIOJIHEHUH YUeOHBIX 3alaHUN TEKCThl yueOHHKa,
&subject program | CTPABOTHEIC MATCPUAIILI (ITepuomnueckytro cucremy XHMIIECKHX DIIEMEHTOB .
ids=31937343 U. Menneneesa, Tabauily pacTBOPUMOCTH KHCIIOT, OCHOBAHHUI U COJIEH B BOZE,
- JIIEKTPOXUMHUICCKUH PSIT HATIPSHKCHHUH METAJIIOB).
Vcnonp30BaTh NpH BEIOJIHEHUH YUeOHBIX 3alaHUH U B IIpoLiecce
HCCIIe/IOBATENILCKON AEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHYECKOT0 COJEPKaHusl, CIpaBOYHbIE MaTepualbl, pecypcbl MHTepHeTa
bubnuoreka IOK | OOBsicHATE 001IME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB VA-
https://m.eds00.ru/7 | rpymmnsl 1 KX COSANHEHHI C YYETOM CTPOCHHSI KX aTOMOB.
O6mras 412636 XapakTepu3oBaTh PU3NICCKUE M XUMHYECKIE CBOMCTBA IMPOCTHIX BEIIECTB a30Ta
XapaKTepUCTHKa POUI 9 xnace u dochopa u UX coeMHEHNH (aMMHUaKa, COJIeli aMMOHUSI, @30THOW KHCIIOTHI,
XUMHYECKUX https://resh.edu.ru/s | autparos, okcuaa dhocdopa (V) u dochopHoii KUCTOTHI, HocdaToB), CrIOCOOBI HX

2.3 sneMeHToB VA- ubject/29/9/ HOJTyYCHUsI, IPUMEHEHHE ¥ 3HAUYCHUE B TIPUPOJIE U )KU3HH YETOBEKA.

rpynmnsl. A3oT, MDOIII 9 knace Omnpenensate HOHBI aMMOHUS U (hochaT-HOHBI B PaCTBOPE.

tdhochop u ux
COCITMHEHHUS

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

OOBSACHATH CYIIHOCTH SKOJIOTMYECKHUX MPOOJIEM, CBSI3aHHBIX C HAXOXKACHUEM
coeMHeHnH a3zora u pocopa B OKpyxaromiei cpene.

[InaHupoBaTh M OCYIIECTBISTH HA IPAKTHKE XUMHUUECKHE IKCTIEPUMEHTHI,
IPOBOAWTH HAOJIOJCHUS, IeTIaTh BBIBOAKI [0 PE3YJIbTATaM 3KCIIEPUMEHTA TIPH
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&subject _program
ids=31937343

MPOBEICHUH JTA0OPATOPHBIX OMBITOB M MPAKTUYECKON PabOTHI.

Cnenoats npaBuiiaM 6e30macHol paboTel B 1abopaTopuu

IPY UCTIONB30BAHUN XUMUYECKON TIOCYBI B 000PYIOBAHMSL.

IIpon3BOANTE BBIUMCIEHUS IO XMMUYECKUM YpaBHEHUSM.

Hcnonp30Bath Npyu BHIIONHEHUH YYEOHBIX 33 JaHUH TEKCTHI Y4eOHUKa,
CIIPaBOYHBIE MaTepuabl (TIEPUOANYECKYIO CUCTEMY XUMUYECKHUX AJIeMEeHTOB /.
. MenneneeBa, TabnuIly paCTBOPUMOCTH KHCJIOT, OCHOBAHHI U COJIEH B BOJIE,
3JEKTPOXUMHUUECKUHN psii HAPsHKEHUH METaJlIoB)

bu6mmoreka [JOK
https://m.edsoo.ru/7
412636

OOBACHATE 00IIHE 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB AyieMeHTOB [V A-
TPYIIIBI U UX COEAUHEHUN C YYETOM CTPOEHUS UX aTOMOB.

Xapaktepnu3oBaTh QU3NUECKHE U XUMHUECKHAE CBOICTBA IPOCTHIX BELIECTB
yrieposa ¥ KpeMHHUS M UX COeIMHEHHH (OKCHJIOB YTIIepo/a, yroJdbHON KHUCIOTHI,
KapOOHATOB, OKCHJIA KPEMHHS, KPEMHHEBOW KUCIIOTBI, CHIIMKATOB), CIIOCOOBI UX
IIOJIy4EHUs], IPUMEHEHUE U 3HAUECHUE B IIPUPOJIE U KU3HU YEIOBEKA.

OOBACHATH TPUIMHHO-CIIE/ICTBEHHYIO CBS3b: CTPOEHHE BEllecTBa — CBOWCTBA —
IIPUMEHEHNE — HA IPUMEPAX COSAUMHEHMM yIilepoJa U KpEMHHUSL.

OnpenensTe KapOOHAT- U CUIIMKAT-HOHBI B PACTBOPE.

OOBSICHATH CYITHOCTH SKOJIOTMYECKHX MPOOJIEM, CBSI3aHHBIX C HAXOXKICHUEM

Oo6mas PBII 9 xmace VTIIEKHUCIIOTO Ta3a B OKPYKAIOIICH cpee.
XapaKTepHCTHKA https://resh.edu.ru/s | TToaTBepKaaTh 0COGEHHOCTH COCTaBa OPraHMYECKUX BEIIECTB MPUMEPAMHU
XUMHUYECKUX ubject/29/9/ IIPOCTBIX COEMVHEHMM (MeTaH, dTaH, dTHJIEH, alleTHIIEH, 3TaHO, TIIMIIEPUH,
2.4 anemenToB IVA- 8 MDBHI 9 kmace YKCyCHAasI KHCIIOTa), B3AMMOCBS3b HEOPTAHNIECKIX COCTUHEHNUN yTiiepoaa 1
TPYIIIBL YTIEpO https://uchebnik.mo | opranngeckux BemecTB. ONKMCHIBATE POJIb GEIKOB, JKHPOB U YIIEBOIOB B
U KPEMHMI U UX s.ru/catalogue?alias | ¢pyHKIMOHUPOBAHHUH KMBBIX OPraHM3MOB, COCTAB MIPUPOIHBIX HCTOYHHKOB
COCTMHEHHUS es=lesson_template | yrieBomopomoB, UX posib B OBITY U MPOMBIIUICHHOCTH.
,video_lesson,video | ITpoBOAUTH BBIYHCIICHHUS 110 YPABHEHUSAM XUMHUCCKUX PEAKIIUH.
&subject program_ | TInaHupoBaTh U OCYLIECTBIIATH HA MPAKTHKE XHUMUYIECKHE SKCIIEPUMEHTHI,
ids=31937343 MPOBOJIUTH HAOIOJICHUS, IENIAaTh BBIBOJIBI IO PE3yJbTaTaM SKCIIEPUMEHTA TPH
IPOBE/ICHUH JJAOOPATOPHBIX OIBITOB M MPAKTUYECKHUX PaboT.
CrnenoBaTh mpaBuiIaM 0e30macHON padOTHI B 1a00OpaTOPHH MIPH UCIIOIB30BAHIH
XMMHUYECKOU TIOCYIBI B 000pYI0BAHHS.
Hcronp30BaTh IPH BHITOIHEHUH YUeOHBIX 3aIaHHUI TEKCThI YIeOHUKa,
cripaBouHbie MaTtepuaibl (IIepuoIMIEcKy0 CHCTEMY XUMHYECKHX 3JIeMEHTOB 1.
. MeneneeBa, TabauIly paCTBOPUMOCTH KHCJIOT, OCHOBAaHHIA M COJICH B BOJIE,
SJICKTPOXUMHUIECKHIA Psi/T HATPSDKEHHI METAJIIOB)
HWroro mo pazneny 25

Paznen

3.MeTa/JIBI H HX COeANMHEH

3.1

OO111e cBOMCTBA
METaJI0B

4

Bub6nuoreka LJOK
https://m.edsoo.ru/7

P ACKPbIBATH CMBICIT U3Yy4aCMbIX IIOHATHH U IMPUMCHATDH OTU MOHATHUA ITPU
OIMCAaHHUM CBOMCTB BCIICCTB U UX HpeBpaH.[eHPIfI.
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412636

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

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

1ds=31937343

OOBsICHATH 00LIHE 3aKOHOMEPHOCTH B M3MEHEHUN CBOMCTB 3JIEMEHTOB-METAJLIOB
U UX COCMHEHUH C y4ETOM CTPOEHHMSI UX aTOMOB.

XapakTepu3oBaTh CTPOSHHE METAIIJIOB, O0IIHE GU3NICCKIE U XUMHUECKUE
CBOICTBA METAJLIOB.

XapakTepu3oBaTh O0IIME CIOCOOBI MONYYEHHUS METAIIIOB.

OnuceiBaTh CrI0co0bI 3aIIUTHI METAIIIOB OT KOPPO3HH.

CrnenoBath npaBuiiam 6e3omacHol paboOTHI B 1a00OPaTOPUH MTPU MUCTIONB30BAHUH
XUMHUYECKOW MOCYIbl M 000pYAOBaHMUSL.

HpOI/ISBOJIPITI) BBIYUCIICHHUA 110 YPABHCHHUAM XUMHWYCCKUX peaKHI/II\/'I, €CJIM OJIJUH U3
peareHToB CONepKUT IMPHUMECH.

YyacTBOBaTh B COBMECTHOM paboTe B Mape Uil rPyIIIe.

Hcnonp3oBaTh Mpy BHITOTHEHUH YUeOHBIX 3aJJAHUN TEKCTHI Y1eOHUKa,
cipaBouHble MaTepuaisl (Ilepuoanyueckyro cucTeMy XMMHUECKUX 37eMeHToB /1.
W. Menneneepa, TabiuIly pacTBOPHMOCTH KHCIIOT, OCHOBaHHIA U COJICH B BOJIE,
3JIEKTPOXUMHUYECKUHN PsIT HAPSHKEHUH METaJLIOB)

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

f41a636

OOBACHATH 00IIME 3aKOHOMEPHOCTH B N3MEHEHHH CBOMCTB 3JIEMEHTOB-METAJIIIOB
U UX COEMHEHHUH B IPyIIax ¢ y4€TOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3NIECKHNE M XUMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB
METaJUIOB M X COSIMHEHHH (OKCHIOB, THAPOKCUIOB, COJIEH), CIOCOOBI MX
MOIy4ECHHUs, IPUMEHEHHNE U 3HAYCHHE B IIPUPOAEC U KU3HH YEIIOBEKA.
YcTaHaBIMBaTh IPUYMHHO- CIEACTBEHHYIO CBSI3b: CTPOCHHE BEIIECTBA —
CBOWCTBa — IIPUMEHEHHE — HA IPUMEPAX U3y4aeMbIX BEIIECTB.

POUI 9 xnace .
, PacniozHaBaTh ¢ MOMOIIbIO KaUE€CTBEHHBIX PEAKLIMI HOHBI METAJUIOB: MarHus,
https://resh.edu.ru/s KaJIBIHs, aJTFOMITHHAS, ITIHKA, xKene3a (1) u xxemesza (1), menu (11). JokassiBaTh
Baxueiiume ubject/29/9/ amdore ,HBIIZ xa aKT, OI(CI/I, OB U TUAPOKCHUIOB aJ'IIOMI:IHI/Iﬂ u I/II‘{Ka
3.2 METaJTBI U HX 16 1 MBI 9 knacc p PaKTEp A AP A H ‘
, . [ImaHupoBaTh M OCYIIECTBISTH HA IPAKTHKE XUMUUECKHE IKCTIEPUMEHTHI,
COCIMHCHHS https://uchebnik.mo
s.ru/catalogue?alias IPOBOAUTH HAOJIIOJCHUS, eTaTh BBIBOIBI IO PE3YIbTATAM SKCIEPUMEHTA MIPU
- ' IPOBEIEHNH JTA0OPATOPHBIX ONBITOB M IIPAKTUYECKUX PAOOT.
es=lesson_template .
- - CrnenoBaTh mpaBuiIaM 0e30macHON padOTHI B 1a00OpaTOPHH MIPH UCIIOIB30BAHIH
.video_lesson.video XUMHYECKOU MTOCYABI M 000pyIOBaHUS
&subject_program Y Py '
ids=31937343 [Ipou3BoAMTE BEIMMCICHUS 10 XUMUYECKUM YPABHEHHSM.
- YyacTBOBaTh B COBMECTHOU pabOTe B Mape Wil TPyIIIe.
BricTpanBaTh pa3BEpHYTHIE MMCEMEHHBIC M YCTHBIE OTBETHI C OIIOPOM Ha
nHGOPMAIHNIO U3 y4eOHHKA U CIIPAaBOYHBIX MATEPHAIOB, TPAMOTHO MCIIOIb30BaTh
W3Y4YECHHBIA MOHSITUIHBINA annapaT Kypca XUMHUH
HWroro mo pazneny 20

Paznen

4. XUMHS M OKPY:KA

01Ias cpeaa

4.1

BemiectBa u

MaTepualibl B

3

Bub6nuoreka LJOK
https://m.edsoo.ru/7

XapakTepu30BaTh POJIb XUMHHU B Pa3lIUYHbIX cepax IesTelIbHOCTH JI0AEH,
OCHOBHBIE BEIIIECTBA M MAaTEpUaIbl, IPUMEHSIEMBIE B JKU3HU COBPEMEHHOIO
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KHM3HHU YCJIIOBCKa

412636

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

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

1ds=31937343

yenoBeka. OOBSCHITH yCIOBHsI 0€30MaCHOTO UCTIONF30BAHMUS BELIECTB U
XUMUYECKUX

peakuuii B ObITy. AHaIM3UPOBATH U KPUTHUECKU OLEHUBATH HH(OPMAILHUIO O
BJIMSIHAU [TPOMBIIUIEHHOCTH, CEIBCKOT0 X031 CTBa, TPAHCIIOPTA U JIp. HA
COCTOSIHUE OKPYXKAIOILLEH CpEbl.

YMeTh 0Ka3bIBATh NIEPBYIO IIOMOIb IIPU XUMUYECKUX 0XKOrax U OTPABJICHHUSX.
[TpuHUMaTh ydacTre B 00CYKACHUH MPOOIEM XUMUYECKON M SKOJIOTHYECKOH
HaIpPaBJICHHOCTH, BHICKa3bIBATh COOCTBEHHYIO TIO3UIIHIO 10 ITPobJIeMe 1
IIpenyIaraTb BO3MOXHBIE ITyTH €€ PELICHUS

Utoro mo pasneny 3

bu6mmoreka [JOK
O6o6uienune u 3 3 https://m.edsoo.ru/7
CUcreMaTun3aliusd 3HaHU N f41a636
OBHIIEE KOJIMYECTBO
YACOB 10 68

I[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

KosunyecTBO yacoB Hata
usyye
Ne Koutpo | IMpaktl | nus JyeKTPOHHbIE HU(POBHIE
n/n Tema ypoka Beer m,m,ll:, qeime HEO | o0pa3oBaTesibHbIE pecypchbl
° padoTsl | padoThI Eﬁi
HO
bubaunoreka LIOK
https://m.edsoo.ru/ff0d210c
IIpeamer xumuun. Posb xumuu B Vpoxk "[Ipeamer xumuu.
1 JKU3HU 4ejloBeKka. Tema u 1 BemectBa 1 ux coiicrea"
BEIlIECTBA (POIII)
https://resh.edu.ru/subject/less
on/1521/start/

2 ITonsaTue o MeToax MO3HAHUS B 1 bubaunoreka [IOK

XUMUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
3 ﬁgg:;;iigii? ?[I)I/]IaéMBI 1 1 bubamorexa [IOK
https://m.edsoo.ru/ff0d23dc
o0OparieHust ¢ J1abopaTOPHBIM
000pyIOBAaHHEM)
bu6mmoreka IJOK
https://m.edsoo.ru/ff0d26ca
Ypok "UucTteie BemecTBa U
YmncThie BEMISCTBA M CMECH.

4 Cr1ocoBh1 paseneHus cmeceii 1 cMecu. CrocoOBI pa3aeneHus
cMmeceit" (POII)
https://resh.edu.ru/subject/less
on/1522/start/

[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceit (Ha 1 1 bubmoreka [IOK

MIpUMepPEe OUYNCTKY ITOBAPEHHOM https://m.edsoo.ru/ff0d28c8

COMM)»
bu6mmoreka IJOK
https://m.edsoo.ru/ff0d2a6c
Ypok "ATOMBI, MOJIEKYIIBI U
noHBIL. [IpocThie U CITOKHEBIE

6 ATOMBI I MOJIEKYITBI 1 BEIIeCTBAa. XMMHUECKHE
3JIEMEHTHI. 3HAKH XUMHYECKUX
anemenToB" (POII)
https://resh.edu.ru/subject/less
on/1486/start/

;| e ot | B LOK
https://m.edsoo.ru/ff0d2be8

5JIEMEHTOB

8 [IpocTeie u coXHBIE BEIIEeCTBA 1 bubmuorexa LIOK
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2d50
bubmmoreka LIOK

3aKOH ITOCTOSHCTBA COCTaBa https://m.edsoo.ru/ff0d2eae
10 BEIIECTB. XUMHUecKas popmya. 1 VYpok "3akoH MOCTOSTHCTBA

BanentHOCTH aTOMOB
XHUMHUYCCKHUX 5JICMCHTOB

COCTaBa BEILIECTB.
Xumudeckne HOpMYIIbL.
OTHOCUTENbHAS aTOMHAS H



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

MOJICKYJIsIpHAasd MacCChI.
MaccoBas J0JIA XUMHYECKOI'O
9JIEMEHTA B COeTMHEHNH"
(PDII)
https://resh.edu.ru/subject/less
on/1487/start/

OTtHOcHUTEeNIbHAS aTOMHAsI Macca.

11 OTHOCUTENbHAS MOJICKYIISIpHAs brbmmorexa LHOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XUMUYECKOTO bubmaunoreka LIOK
SJIEMEHTA B COENUHEHUH https://m.edsoo.ru/ff0d350c
bubaunoreka LIOK
https://m.edsoo.ru/ff0d5230
VYpok "KonudecTBo BemiecTna.
13 KonmgectBo BemecTBa. Moib. MonsipHag macca. MoJisspHbIi
MonspHas Macca 00béM raza. 3akoH ABorajpo"
(PBLI)
https://resh.edu.ru/subject/less
on/2063/start/
bu6mmoreka IJOK
https://m.edsoo.ru/ff0d37fa
VYpok "Ousndeckue u
XUMHWYCCKHUEC SIBJICHUA.
14 duzndeckre 1 XUMHUYIECKHE [Tpr3HaKM XUMUYECKUX
SIBIIEHU . XUMHUYECKas peaKiust peakiui. Y cloBus TEUEHUS U
BO3HMKHOBEHUS XUMHYCCKUX
peakumii" (POLI)
https://resh.edu.ru/subject/less
on/1485/start/
15 [Ipu3Haky 1 yCIOBHS TPOTCKAHUS bubmoreka [IOK
XMMHAYECKUX PEaKIHit https://m.edsoo.ru/ff0d3al6
bubmmoreka IJOK
https://m.edsoo.ru/ff0d3b88
VYpok "3ak0oH COXpaHEHUS
3aK0H COXpaHEHHS MacChI Macchl BelecTB. XUMHYECKHE
16 BEIIECTB. XUMHUCCKUE ypaBaenus. Koadduiments: B
YpaBHEHUS YpaBHEHUSAX peakuuil. TUmsl
xuMHudeckux peakmmit” (POII)
https://resh.edu.ru/subject/less
on/1519/start/
| e oy s Bumorera 10K
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEeaKIIHi
Kaccudukarms XuMiuaecKux
18 peaxmuii (CoeqHeHuns, Bubnuoreka LJOK
pasoKeHH s, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
obMeHa)
bubmmoreka [IOK
https://m.edsoo.ru/ff0d40c4
M. B. JIoMoHOCOB — y4€HBII- YpoK "Pacu€ret o
19 sHIMKIonenuct. O0odIeHne u YPaBHCHIAM XHMUHICCIIX

cucreéMaTu3anus 3HAHMH

peakmuii. O000IeHE 3HAHUA
o teme «llepBoHadanbHBIE

xumuyeckue nonarus” (POIL)
https://resh.edu.ru/subject/less



https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://m.edsoo.ru/ff0d37fa
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://resh.edu.ru/subject/lesson/2448/start/

on/2448/start/

Kontponbhas padora Nel mo

bubaunoreka [IOK

20 TeMe «BelliecTBa 1 XUMHUYECKHE https://m.edsoo.ru/ff0d4290

PEaKITUN»
bubaunoreka [IOK
https://m.edsoo.ru/ff0d448e
VYpok "Kucnopos: nonyuenue,

Boznyx — cmeck ra3oB. Coctas ¢bu3nvecKre 1 XUMHUYECKUE

21 Bozayxa. Kuciopon — snement u CBOMCTBa, IPUMEHEHHE.
npoctoe BemecTBo. O30H Oxcupsl. Kpyrosopor
kucnopona B mpupoje” (PIIII)
https://resh.edu.ru/subject/less
on/2447/start/
bubaunoreka [IOK
https://m.edsoo.ru/ff0d4614

DU3NYECKHE U XUMUYECKHUE

. Ypoxk "O30H. AnoTponus
22 CBOWCTBA KHCIOPOZa (peaKimu kucnopoma. CocraB Bo3myxa.
okucieHusi, ropeaue). [lonstue "

06 oKcHIax I'openue" (POLL) _
https://resh.edu.ru/subject/less
on/2446/start/

Crioco0bl OJIY4YCHHUS KHCI0POIa

23 B J1Ta0OpaTOPHH U bubnuoreka [JOK

MPOMBIIIIEHHOCTH. [IpuMeHenne https://m.edsoo.ru/ff0d497a

KHCIIOpOa

TennoBoi 3 PekT XuMUIECKOH

peaxIum, MOHSITHE O

24 TEPMOXUMUYECKOM ypaBHEHHH, Eggglflﬁfdasg).orﬁlﬁo 44790
9K30- U SHAOTEPMHUECKUX

peaKIusIX

Tonnauso (HedTh, yroilb 1 METaH).

25 3an}I3HeI§I/qu])303Z[}}]1rxa, CITOCOOBI ) BHGH,HOTeKa HOK
https://m.edsoo.ru/ff0d4c4a
€ro NMpeIoTBPAICHAS

[Ipaktrueckas padora Ne 3 o

2 teme «llomydenne u codbupanue bubmmoreka LIOK

KUCIIOPO/Ia, U3yYEHHE ero https://m.edsoo.ru/ff0d4ae2

CBOWCTBY
bu6mmoreka IJOK
https://m.edsoo.ru/ff0d4dd0
VYpok " Bogopon: HaxoxieHue

Bomopon — snemeHT u mpoctoe B IIPHPO/IE, TTOTydEHHUE, €r0

27 BemecTBo. Haxoxknenne B (u3nUeCcKre U XUMAYECKHE
pupoae CBOICTBa, IpUMEHEHUE"
(PBI)
https://resh.edu.ru/subject/less
on/3119/start/
28| caoticrma sotopona. Mo ubmiorera LIOK
' https://m.edsoo.ru/ff0d4dd0
BOJIOpO/IA
29 [ToHsATHE O KHCITOTaX M COJIAX bubamorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0b!I OTY4YeHUS BOJOPO/IA B bubmuoreka I[JOK
nabopatopun https://m.edsoo.ru/ff0d4ddo
[Ipaktuyeckas padora Ne 4 o BuGnnorexa [OK
31 teme «l[lomyyenue u cobupanue

BOAOpoOAa, M3YYCHHUC €T O

https://m.edsoo.ru/ff0d4f42
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CBOICTB»

32 MomnsipHblii 00BEM Ta30B. 3aKOH Bbubmmoreka LJOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brruncienust 00néMa,

33 KOJINYECTBA BEIISCTBA ra3a 1o ero bubmuoreka IJOK
M3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIICCTBA MIIH 00BEMY
Brruncienus 00bEMOB Ta30B 10

34 YpaBHEHUIO peaKLMU Ha OCHOBE Bbubmmoreka LJOK
3aK0HA 00BEMHBIX OTHOILICHHMA https://m.edsoo.ru/ff0d5708
ra3oB

bubaunoreka LIOK

https://m.edsoo.ru/ff0d587a

Ypoxk "Bona B mpupoze u

crocoOsbI €

ouucTku. dusznyeckue u

XHMHUYECKHE CBOMCTBA BO/IBI.
DU3NYECKHE U XUMUYECKHUE

35 . [Tpumenenue Boabl. Boma —

CBOMCTBA BOIbI
pactBopuTeb. PacTBOpHI.
Maccosas jons
pacTBOpEHHOTO BerecTra"
(PBII)
https://resh.edu.ru/subject/less
on/2062/start/

36 CocraB ocaoBauwmii. [loastue 06 bubmoreka [IOK
HHANKATOPax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBOpUTENb.

37 HacplImmeHnHbIe 1 HEHACHIIIIEHHBIE bu6mmoreka IJOK
pacTBopsl. MaccoBas 10515 https://m.edsoo.ru/ff0d5b40
BEIECTBA B PACTBOPE
[IpakTudeckas padora Ne 5 mo

38 teme «lIpuroroBieHne pacTBOPOB bubmoreka [IOK
C OIIpeneéHHON MacCOBOM Joei https://m.edsoo.ru/ff0d5eba
PAacCTBOPEHHOT O BENIECTBAY

o
3| rowe dncropon, Boropor Bubmiorexa LIOK
’ ' https://m.edsoo.ru/ff0d6342
Bona»
Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d664e
Okcunpl: cocTas, Ypox "Okeu:

40 KIIaccu(pUKaIs, HOMEHKIATypa KIaccHpuKanms,

’ HoMmeHkmaTtypa" (POL)
https://resh.edu.ru/subject/less
on/2445/start/
bubmmoreka LIOK
https://m.edsoo.ru/ff0d664e

[lomyuenne u xuMHIECKHE N
41 CBOIMCTBA KHCIIOTHBIX, OCHOBHBIX Ypox "Coiictaa, HOJ‘I%"IGHI/IC,
1 aM(OTEPHBIX OKCHJTOB HpPIN{eHeHI/Ie OKCH/I0B" (PDLI)
https://resh.edu.ru/subject/less
on/2444/start/
bubmnoreka [IOK
https://m.edsoo.ru/ff0d67ca
OcHOBaHUS: COCTaB, "
42 VYpok "OcHoBaHwus:

KJaccuukamus, HOMEHKIaTypa

KJaccupuKanms,
HOMEHKJIaTypa, noiay4deHue"
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(PDII)
https://resh.edu.ru/subject/less
on/2442/start/

HOJ'Iy‘IeHI/Ie 1 XUMHWYCCKUEC

bubaunoreka LIOK
https://m.edsoo.ru/ff0d67ca
Ypok "XuMuueckre CBONCTBa

43 CBOICTBA OCHOBaHHUM ocHoBaHuil" (POL)
https://resh.edu.ru/subject/less
on/2443/start/
bubmaunoreka LIOK
https://m.edsoo.ru/ffOdfee2

. Vpok "Kucnorst. Cocras.

Kucnorsl: cocras,

44 KJIacCU(pHUKaIUsi, HOMEHKJIATypa Kaacenpuranus.

’ Howmenkmnatypa" (POL)
https://resh.edu.ru/subject/less
on/2055/start/
bubaunoreka [IOK
https://m.edsoo.ru/ffOdfee2
VYpok "[lonydenue u

[Tony4yenue u XuMuyecKue N

45 CBONCTBA KHCIOT XUMHWYECKHE CBOMCTBA
kuciot" (POLL)
https://resh.edu.ru/subject/less
on/3120/start/
bub6mmoreka IJOK
https://m.edso00.ru/00ad9474

. Ypok "Comu: cocras,

Conu (cpenHue): HOMEHKIATYpa,

46 CIOCOOBI MTOJTyUEHUS, KiaccHpuas,

NHMIMECKIE CBOHCTRA HOMEHKJIaTypa, CII0COObI
noiryaenus” (POLI)
https://resh.edu.ru/subject/less
on/2054/start/

[Ipaktrueckas padora Ne 6.

g | o e B LOK
https://m.edsoo.ru/00ad9b7c

KJIaCChl HEOPTaHUIECKUX

COCTMHCHUI
bu6mmoreka IJOK
https://m.edso0.ru/00ad9a50
Vpok "I'eHernueckas cBsA3b
MEXKTy OCHOBHBIMH KIJIACCAMH

I'enernueckas CBs3b MEXIY HEOPraHWYECKUX COCAUHECHUM.

48 KJIACCaM¥ HEOPTaHWYIECKUX O06001meHne 3HaHAH 110 TeEMe

COEIMHEHUH «OCHOBHBIE KJIaCChI
HEOPTaHUYECKUX
coenuaeHn»" (POII)
https://resh.edu.ru/subject/less
on/2440/start/

49 O00011IeHNE U CHCTEMATU3ALIHS Bubnuoreka LJOK

3HaHUH https://m.edso0.ru/00ad9ch?2

50 | Tone Ommomme mracest BuGmiorexa LIOK

o https://m.edsoo.ru/00ad9ela

HEOPTaHUYECKUX COEIMHEHUN

[lepBbIe monbITKH bubnmoreka LJOK

51 KJIACCU(PUKAITUA XUMHYECKIX https://m.edsoo.ru/00ad9ffa

aneMeHTOB. [loHATHE O Tpynax

Ypok "Knaccuduxauus
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CXOIHBIX 5JICMCHTOB

XUMHWUYCCKUX DJICMCHTOB.
Tloustue o rpymnmnax CXOAHbIX
anemeHToB. [lepuonnuecknii
3aKOH U IIE€pruoanveCKasd
tabimna J[. 1. Menneneea"
(PDIII)
https://resh.edu.ru/subject/less
on/2053/start/

ITepuognueckuii 3aKoH 1
IIepuomuueckas cucrema

bubmaunoreka LIOK

52 XuUMu4eckux siementos 1. . https://m.edsoo.ru/00ada52c
MenneneeBa
53 ITepuopl, rpymsl, NOATPYIIIbI brbmmorexa LHOK
’ ’ https://m.edsoo.ru/00ada52c
bubaunoreka [IOK
https://m.edsoo.ru/00ada342
Ypok "CTtpoeHune aTOMOB.
Crpoenne atomoB. CocTaB
94 aTOMHBIX siep. F30Torb! CocTaB aTOMHBIX 7€p.

) Nzotonsr" (POILI)
https://resh.edu.ru/subject/less
on/2051/start/

CtpoeHue 31eKTPOHHBIX
55 000J104€K ATOMOB 3JICMEHTOB bubmoreka [IOK
[Mepuommueckoit cucremsr 1. 1. https://m.edsoo.ru/00ada6bc
MeneneeBa
bu6mmoreka IJOK
https://m.edsoo.ru/00ada824
Ypok "N3MeHeHne CBOWCTB
XapaKTepuCTHKa XUMHUIECKOTO aTOMOB 2JIEMEHTOB U
56 3JIEMEHTA TI0 €T MOJI0KEHHUIO B 00pa30BaHHBIX UMU BEIIECTB
ITepuoanueckoii cucreme /1. 1. 0 IEpUoJIaM U TpynIam
Menneneena MTePUOTUICCKON CHCTEMBI"
(POLI)
https://resh.edu.ru/subject/less
on/2049/start/
3nauenwne [leprmomuaeckoro
57 3aKOHA JJISl Pa3BUTHSA HAYKH U bubmmoreka LIOK
mpaktuku. 1. . MenzneneeB — https://m.edsoo.ru/00ada96e
YIEHBIH, TTearor U rpaxaaHuH
o | Soetmeme s e Bumorera 10K
) https://m.edsoo.ru/00ada96e
MpoBepoyYHas pabora
Bbubnuoreka IJOK
https://m.edsoo.ru/00adaab8
Ypok
59 ONEeKTPOOTPHULIATENBHOCTD "DIEKTPOOTPHULIATEIEHOCTD
ATOMOB XUMHUYECKUX JIEMEHTOB XUMHUYECKUX JIEMEHTOB.
Nonnas cBszp" (POL)
https://resh.edu.ru/subject/less
on/2439/start/
60 HMonHas xumuueckas CBS3b bubsmorexa [IOK
https://m.edsoo.ru/00adac34
KoBaneHntHas noispHas bubmorexa HOK
61 https://m.edsoo.ru/00adaab8

XHUMHUYECCKas CBA3b

Ypok "KoBaneHTHas
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XUMHWUYECCKas CBS3b. HOJ‘ISIpHaSI
1 HCIIOJIApHAsA KOBAJICHTHAA
cszp" (POLL)
https://resh.edu.ru/subject/less
on/2048/start/

62

KoBanenTuas HENOJIsIpHaA
XHUMHUYCCKas CBA3b

bubanoreka [IOK
https://m.edsoo.ru/00adaab9

63

Crernenup OKUCIEHUS

bubmaunoreka LIOK
https://m.edsoo.ru/00adae28
VYpok "BalleHTHOCTh U CTEIEeHb
okucnenus. [Ipasuia
ONpPENENEHUs CTENEHEN
OKHCJICHHS 3JIEMEHTOB"

(PBII)
https://resh.edu.ru/subject/less
on/3121/start/

64

OKHUCITUTEIBHO-
BOCCTaHOBHUTEIbHBIC PEAKIIUN

bubaunoreka [IOK
https://m.edso0.ru/00adb076
Ypoxk "OKuCcIuTeNnbpHO-
BOCCTAHOBHTENbHBIE peaKInu"
(POIL)
https://resh.edu.ru/subject/less
on/3122/start/

65

OKHUCIUTETN ¥ BOCCTAHOBUTEIN

bub6mmoreka IJOK
https://m.edsoo.ru/00adb486

66

O06o00mmaromnii ypok Io TemMe
«Ctpoenue atoMa. XUMHUIECKAs
CBSI3bY

bu6mmoreka IJOK
https://m.edsoo.ru/00adb33c
VYpoxk "[loBTOopenue u
000011IeHHE 110 TEME
«Ctpoenue aroma. CTpoeHHE
BemiecTBa. XUMHUUIECKas
cBs13p»" (POLI)
https://resh.edu.ru/subject/less
on/3093/start/

67

O00011IeHE U CHCTEMATU3ALINS
3HAHUU

bu6mmoreka IJOK
https://m.edsoo.ru/00ad9cb2

68

O00011IeHrE U CHCTEMATU3ALINS
3HAHUU

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

OBHIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68



https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://m.edsoo.ru/00adb076
https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://resh.edu.ru/subject/lesson/3093/start/
https://resh.edu.ru/subject/lesson/3093/start/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

IHOYPOYHOE INTAHUPOBAHMUE
9 KJIACC

KoandyecTBo 9acoB HMara
N usyue 3
o JIEKTPOHHBIE HHU(PPOBLIE
Tema ypoxa Beer Koutpo | IlpakTi | nus p uugpp
n/n abHbIe | yeckne | HEO | oGpa3oBaTejibHbIE pecypchl
o BS3A
padoTsl | padoThI e
HO
IIepuonnueckuii 3aKoH.
1 [Tepuomuueckas cucrema 1 bubmuoreka ITOK
XMUMUYECKUX DJIeMeHTOB [, https://m.edsoo.ru/00adb59e
W. MenneneeBa
3aKOHOMEPHOCTH B
2 W3MEHEHHH CBOHCTB 1 bubaunoreka LIOK
XAMHWUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adb6b6
NIEPBBIX TPEX NIEPUOJOB
Knaccudukaims u
3 HOMGHK?’I)aT Ha 1 bubaunoreka LIOK
M https://m.edso0.ru/00adb7e2
HGOpFaHquCKHX BCIICCTB
Bunan xumMuueckou cBsA3U
4 u TII/IIHI)I KPHUCTAUINYECKUX 1 bubmorexa LIOK
B KP https://m.edsoo.ru/00adbac6
penérok
Ypoxk "[loBTOpeHne Matepraia 1mo
Kontponbshas padora Nel temaMm "Crtpoenne aroma. CTpoeHue
o Teme «IloBTOpeHne u BEIECTBA. XUMUYECKas CBS3h""
5 yriryOJieHe 3HAHWMA 1 1 (MBI)
OCHOBHBIX Pa3€enoB Kypca https://uchebnik.mos.ru/material_vie
p yp ! [
8 Kimacca» w/atomic_objects/7527106?menuRef
errer=catalogue
Knaccudukanus
6 XHMqu%)KHXH €aKIHi 110 1 bubmmorexa LIOK
peaxil https://m.edsoo.ru/00adbcb0
pa3IMYHBIM ITPHU3HAKAM
bu6mmoreka IJOK
https://m.edsoo.ru/00adbe9a
ITonsTue o ckopoctu "
N Ypok "CKopoCcTh XUMHUIECKUX
XUMHUYECKOH PEaKITHH. o
7 1 peaknnii. [IepBoHadamsHbIC
IToHsTHE O TOMOI'E€HHBIX U N
FeTePOrEHHBIX PEaKIIAX TPE/ICTABJICHHS O KaTaIn3e (POII)
https://resh.edu.ru/subject/lesson/210
2/start/
IToHsiTHE O XUMHYECKOM Eubrmorexa [TOK
https://m.edsoo.ru/00adc28c
paBHOBecuu. DakTopHI, "
Ypok "OOpatumMblie 1 HEOOpATUMBIE
BITUSIOIIFIE HA CKOPOCTh
8 . 1 peaxmuu. [lorsTHE O XUMUYECKOM
XUMHUYECKOW PeaKIiy 1 "
MOJIOKEHNE XUMHUYECKOTO pasHosecuit” (POLL) .
https://resh.edu.ru/subject/lesson/210
paBHOBecHs 3/start/
bubmmoreka [IOK
https://m.edsoo.ru/00adcade
Vpok "OKUCIUTENBHO-
OKUCIUTENBHO-
BOCCTAHOBHTEJHHBIE PEAKIINH.
9 BOCCTAaHOBHUTEILHBIE 1
Peakniuu coenuHeHus1, pa3IoKeHUS,
peaxiuu

3aMenieHns 1 0OMeHa ¢ TOUYKH
3peHUS OKUCIICHUS U
BoccranoBneHus" (POIL)



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://m.edsoo.ru/00adc28c
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://m.edsoo.ru/00adcade

https://resh.edu.ru/subject/lesson/210
4/start/

bubaunoreka LIOK
https://m.edsoo.ru/00adcd68
Ypok "CymHocTs mpoiiecca

Teopus SJICKTPOTUTHIECCKON TUCCOIIUAIIHH.
10 3IIEKTPONIUTUYECKON Juccounanus KUCioT, OCHOBaHUN U
nuccorany. CUibHbBIE U cosieit. Ciia0ble ¥ CUJIbHBIE
CJTa0BIC 3JIEKTPOJIUTHI 31eKkTponuThl. CTerneHb
nmucconuarun (POIII)
https://resh.edu.ru/subject/lesson/151
8/start/
bubaunoreka [IOK
https://m.edsoo.ru/00add448
HoHHble ypaBHEHUS VYpok "Peakiiuu HOHHOro OOMeHa U
11 o
peakumii ycnoBus ux nporekanus” (POL)
https://resh.edu.ru/subject/lesson/160
3/start/
bub6mmoreka IJOK
https://m.edsoo.ru/00add5d8
Ypok "XuMudeckne CBOHCTBA
XI/IMI/I‘IGCKI/IC CBOﬁCTBa OCHOBHBIX KJIACCOB HeOpI‘aHI/I‘IeCKI/IX
KHCJIOT ¥ OCHOBAHHUH B COEJIMHEHUI B CBETE MPEJCTABICHUM
12 | cBere npencraBieHuid 00 00 3JIEKTPOITUTHYECKON
AJIEKTPOTUTHICCKON JIMCCOLIMAIIMNA B OKHUCIIMTEIbHO-
JIACCOLIMALIUN BOCCTAaHOBHUTEIBHBIX peaKIIHsIX"
(POIL)
https://resh.edu.ru/subject/lesson/160
6/start/
XuMHdecKkue CBOMCTBA
13| npencranrenii o6 bumiorexa LIOK
. https://m.edsoo.ru/00add8b2
AJIEKTPOTUTHICCKOM
JHCCOLIMALUN
bu6mmoreka IJOK
TToRsTHe 0 FHAPONH3E https://m.edsoo.ru/00add9d4
14 coneit VYpok "T'maponus comneir” (POII)
https://resh.edu.ru/subject/lesson/312
3/start/
Bbubnuoreka IJOK
https://m.edsoo.ru/00addd12
Ypoxk "O0obmieHne mo TeMam
15 O6o06mmenne u «Kmaccuukanus XuMH9IecKux
CHUCTEMaTU3aLNs 3HAHUI peakuuin» u «IEKTPOTUTHYECKAS
nmucconmarys." (POLLD)
https://resh.edu.ru/subject/lesson/210
1/start/
[IpakTudeckas padora Ne
16 1. «Pemenue bubmmoreka [IOK
IKCIIEPUMEHTATBHBIX https://m.edsoo.ru/00addbfa
3a7a9»
Kontponbhas padora Ne2 BuGmnorexa [OK
17 | mo teme

«OQNeKTpoNuTHYECKAs

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



https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://m.edsoo.ru/00adcd68
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://m.edsoo.ru/00add448
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://m.edsoo.ru/00add5d8
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://m.edsoo.ru/00addd12
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

JHCCOLUALIYSL
XUMUYECKHE PEAKIIUU B
pacTBopax»

OO1mmas xapaKTepucTHKa
rajoreHoB. XUMHYCCKUE

bubaunoreka [IOK
https://m.edsoo.ru/00addfe2
Vpoxk "T"anorensr. Ximop.

18 CBOFCTBa Ha MpUMEpe Xnoposoaopoa. ConsiHast KUCTIOTa U
x10pa eé comu." (POII) _
https://resh.edu.ru/subject/lesson/207
S/start/
XnopoBonaopon. ConsHast
19 | KHCIOTa, XUMHYECKHE bubauoreka LIOK
CBOWCTBA, TIOTyYEHHE, https://m.edsoo.ru/00ade104
IIPUMCHCHUEC
[pakTudeckas padora Ne 2
og | moTeme «[lony4yenue bubmoreka [JOK
COJITHOM KHCIIOTHI, https://m.edsoo.ru/00ade348
HU3y4YEHHE €€ CBOMCTBY
Beraucnenus o
o1 | YPaBHEHHAM XMMHYECKHX bubmmorexa LIOK
peakmuii, eclid OfUH U3 https://m.edsoo.ru/00ade488
peareHToB JaH B N30BITKE
29 OO6mrast xapaKTepUCTHKA bubmoreka [IOK
ameMeHToB VIA-TpyIms! https://m.edsoo.ru/00ade64a
AJTOTpOITHEIE bubmoreka [IOK
MOIU(PHUKAIINI CEPHI. https://m.edsoo.ru/00ade64a
23 Haxoxaenue cepsl u €€ VYpok "Cepa. CepoBomopo.
COCTMHEHUH B IPUPOJE. Cynpdunsr" (PSII)
XHUMHYECKHE CBOICTBA https://resh.edu.ru/subject/lesson/243
cepbl 4/start/
TR A A— Butmtoresa L1OK
. https://m.edsoo.ru/00ade802
CBOWCTBA
bu6mmoreka IJOK
Oxcupsr cepel. CepHast https://m.edsoo.ru/00adea28
op | KHCIIOTa, (dbmsudeckre u Vpok "Oxkcun cepsl (VI). CepHas
XUMHYECKHE CBOMCTBA, kuciora u ee comu'" (POII)
MIPUMEHEHHE https://resh.edu.ru/subject/lesson/207
7/start/
XUMHUYECKUE PEAKLIUH,
JIeKaIIre B OCHOBE
MIPOMBIIIUIEHHOTO CIIOco0a
o | MOMyHueHHs CepHO bubmmoreka [JOK
KHCJIOTHL. XUMHYECKOE https://m.edsoo.ru/00adec8a
3arps3HeHNe OKPYKaOIIEeH
CpeIpl COSMHEHUSIMHU
cepsl
yy | mmcneenewacouct Bumorea 10K
https://m.edsoo.ru/00adec8a
peaxImn
OO0mas xapakTepuCTHKA bubmmoreka I[JOK
og | PVIEMEHTOB VA-rpymimsi. https://m.edsoo.ru/00adeea6

A30T, pacnpocTpaHeHUE B
npupoze, pusnueckue u

Ypok "A30T: cBOICTBa U
npuMeHenue. AMMmuak. Ousnyeckue



https://m.edsoo.ru/00addfe2
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

XHMUYCCKHE CBOMCTBA

U XUMH4eckue cBoicTBa. [lomyduenue
u npuMeHenue. Conu amMmmoHus"
(POLL)
https://resh.edu.ru/subject/lesson/207
8/start/

AMMHaK, ero GU3NIEcKue

bubmaunoreka LIOK

29 | M XUMIIECKUE CBOHCTE, https://m.edsoo.ru/00adf004
MOJIY4YCHUC U IPUMCHCHUC
[Ipaktuueckas padora Ne 3
30 | TOTeMe «[lonyuyenue Bbubmoreka LJOK
aMMHaKa, M3y4eHHUE ero https://m.edsoo.ru/00adf180
CBOWCTBY
bubaunoreka [IOK
https://m.edsoo.ru/00adf306
Ypoxk "AsorHas kucioTta. CtpoeHne
A3oTHas KHCIIOTa, €8 MoJiekyJibl. CBOMCTBA pa30aBIeHHOM
31 | dhusuyeckue U XMMUYECKUE Y KOHIIEHTPHPOBAHHOM a30THOM
CBOMCTBa KuCITOTHI. COJi a30THOM KUCIIOTHI.
Azornsle ynoopenus." (POLL)
https://resh.edu.ru/subject/lesson/207
4/start/
Hcnonb3oBaHKre HUTPATOB
U CcOoJIell aMMOHHUS B
Ka4yeCTBE DfHHepa.HBHLIX BrGamoTeKa HOK
32 | ynobpernii. Ximurcckoe . https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPYKaIOIIeH
Cpelpl COSMHEHUAMHU
azora
bu6mmoreka IJOK
https://m.edsoo.ru/00adf68a
docdop. Oxen docopa Ypoxk "(Doabolz. Anorpornus
(V) 1 (pochopHas KucioTa, dbocdopa. CrotictBa docdopa.
33 Oxcun docdopa(V). dochopHas
(hm3rUecKre 1 XUMHYECKIE i
CBOMCTBA, MOTyUCHHE kucioTa u e€ conmu. PocdopHbie
’ ynobpennst." (POIII)
https://resh.edu.ru/subject/lesson/207
3/start/
Ucnons3oBanue pocdaTto
B Ka4ecTBe MUHEPaThHBIX
34 | ynoOpenwuii. 3arp1213HeHHe EHGHIHOTeKa HOK
. ttps://m.edsoo.ru/00adfc20
MIPUPOITHON CPEIB
tdhocharamu
Bbubnuoreka IJOK
https://m.edsoo.ru/00adfd9c
VYruepon, Vpok "Yrnepon. AJIOTpONHbIE
35 | bacupocTpanenue B MOU(UKAIIAN YTIIepoaa.
npupoze, pusndeckue u XuMHYeCcKHe CBOWCTBA yIiIepoa.
XUMHUYECKUE CBOMCTBA Ancop6rus." (POLLD)
https://resh.edu.ru/subject/lesson/207
2/start/
Oxcupl yriiepoaa, ux
36 ¢$u3nvecKre 1 XUMHYECKUE bubmmoreka LJOK

CBOMCTBA. JKOJIOTHYECKHUE
po0JIEMBI, CBS3aHHBIE C

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



https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://m.edsoo.ru/00adfebe

okcuyioM yraepoaa (IV)

YronsHag kuciaora u eé

bubaunoreka [IOK
https://m.edsoo.ru/00ae006¢

37 ot VYpok "YronbHas kucnora" (POLI)
https://resh.edu.ru/subject/lesson/207
O/start/
bubauoreka [IOK
Ip aiHeckas paGora Ne 4 https://m.edsoo.ru/00ae027e
no teme "l[lonyuenue " o o
Ypoxk "YrapHblii ra3. YTJIeKUCIbId
38 | yruekucioro rasa. "
KauectBennas peaxuus Ha ras” (PSLI) .
" https://resh.edu.ru/subject/lesson/207
KapOOHAaT-HOH
1/start/
HepBOHa‘IaHBHBIe IIOHATHUA
39 00 OpraHUYECKUX bubnuoreka IJOK
BeIl[eCTBaX KakK O https://m.edsoo.ru/00ae054e
COCJIMHEHUSX yriiepoa
bubaunoreka LIOK
https://m.edsoo.ru/00ae080a
40 Kpemuuii u ero Ypok "KpemHwmii 1 €ro COeTMHEHUS.
COEIIMHEHUS Crexio. Lement" (POILI)
https://resh.edu.ru/subject/lesson/206
9/start/
[paktudeckas padora Ne 5.
Pemenne
41 | OKCTICPHMCHTANBHEIX 3274 bubmoreka [IOK
o Teme «Baxweiinme https://m.edsoo.ru/00ae0bf2
HEMETaJUTBI ¥ X
COCITMHEHU D
bu6mmoreka IJOK
Konrponbuas padora Ne3 https://m.edsoo.ru/00ae0el8
4p | TOTEME «Baxwueitmme Ypok "O6o0menue mo Teme
HEMETaJUTBI ¥ X "Hemeramnsr" (POL)
COCITMHEHHUS https://resh.edu.ru/subject/lesson/206
8/start/
bu6mmoreka IJOK
https://m.edsoo.ru/00ae103e
Vpoxk "[lonoxkeHne METalioB B
MEPUOJUYECKON CHCTEME
OO01mmas XxapakTepuCTHKA XUMH4eckux 3memenTos /. W.
XUMHUYECKUX JIEMEHTOB — MenpeneeBa. MeTtamindeckas CBSI3b.
MeTaJlJIoB. MeTamndeckast Du3nyecKue U XUMUYECKHE
43 | CBA3b M METaJUTHUCCKAs cBoiicTBa MeTautoB. CIIIaBbl
KpHUCTaJUTHYEcKas MeTautoB. HaxoxaeHne MeTajioB B
pemérka. Ou3ndeckue MpHUpOJIe U 00IIHe CIIOCOOBI FX
CBOICTBA METaJJTOB nony4yenus. Psix akTuBHOCTH
(9MEKTPOXUMUYECKHUN PSIJT
Hanpspkernit) meramuios” (POLL)
https://resh.edu.ru/subject/lesson/160
7/start/
XuUMHYECKHUE CBOMCTBA
44 | METAIIOB. bubmnoreka LIOK
DNEKTPOXUMUIESCKHIA PSJT https://m.edsoo.ru/00ael1156
HaIpsDKEHUI METaJlJIOB
45 | Oomwue cnocoOsbl bubmnoreka [IOK



https://m.edsoo.ru/00ae006c
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://m.edsoo.ru/00ae027e
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://m.edsoo.ru/00ae1156

MOJIY4CHUS] METAJIIOB.
CrmiaBel. Berauciienus mo
YpaBHEHUSM XUMHYECKUX
peakuuii, ecinu oAuH U3
pEareHTOB COACPKUT
MIPUMECHU

https://m.edsoo.ru/00ael1156

46 [lonsitue o koppo3uu Bbubmmoreka LJOK
METaJLIOB https://m.edsoo.ru/00ael1278
bubauoreka [IOK
https://m.edsoo.ru/00ael4b2
Vpoxk "lllenouHbIe METAILTHI.
DuU3nYeCKUe U XUMUYECKUE
47 | Ulenodnpie MeTaUTbI N
cBoiicTBa. OKCHIBI ¥ TUIPOKCHIBI
mienoyHbIx Metasuios." (POL)
https://resh.edu.ru/subject/lesson/160
2/start/
48 OKCHJTBI ¥ THIPOKCHIBI bubaunoreka LIOK
HATPHS M KaJIUSI https://m.edsoo.ru/00ae14b2
. 1 https://m.edsoo.ru/00ael5e8
Marammn
50 Baxueiime coenuHeHus bub6mmoreka IJOK
KaJIbLs https://m.edsoo.ru/00ael5e8
Buneo "®usnueckue cBOMCTBA
mesrouHbIX Metamios” (POLI)
51 gli(ﬁﬁ;:;:aﬂm S https://uchebnik.mos.ru/material_vie
1 w/atomic_objects/5254843?menuRef
errer=catalogue
52 JKEcTKoCTh BOJBI U bu6mmoreka IJOK
CIIOCOOBI €€ YCTpaHEeHUs https://m.edsoo.ru/00ae1886
53| 16 rewe mKeervocrs pots Bubmiorexa LIOK
N H,, https://m.edsoo.ru/00aelae8
Y METOAbI e€ yCTpaHeHHS
bu6mmoreka IJOK
https://m.edsoo.ru/00aelc64
Vpok "Amomuanii. Haxoxaerne B
54 | AuoMumuit npupoze. CBOWCTBa ATFOMUHUSL.
AmboTepHOCTS OKCHIIA U
ruapokcusa amomuaus" (POIL)
https://resh.edu.ru/subject/lesson/160
4/start/
55 AwmdorepHBIE CBOHCTBA bubmmoreka [JOK
OKCHJIa M THIPOKCH 1A https://m.edsoo.ru/00aelc64
bubmmoreka [IOK
https://m.edso00.ru/00ae1d86
VYpok "Kenezo. Haxoxnenue B
56 | XKeneszo npupojie. CBoHCTBA JKenesa.
Coenunenus xeneza" (POL)
https://resh.edu.ru/subject/lesson/160
S/start/
Oxcupl, THIPOKCHIIBI U
57 | comm xene3a (II) u xenesa bubmmorexa [IOK

D)

https://m.edsoo.ru/00ae35e6



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
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Ypok "O0600111eH e IO TEeME
O6o6metie 1 «Meramnby. [Ipumenenne
58 . 1 meramos" (POLL)
CHCTEMATH3AIIA SHAHHIH https://resh.edu.ru/subject/lesson/206
7lstart/
[IpakTuueckas padora Ne7.
Pemenne
59 | OKCHEPHMEHTAIBHBIX 1 bubmuoreka IJOK
3aj1a4 Mo TemMe https://m.edsoo.ru/00ae3de8
«Baxxuenime MeTajuibl U
HX COCTUHCHH
Brruncienus no
YPaBHCHUAM XUMUUYCCKHUX
peaKkuuii, ec’u OUH U3
GO | PearcHToB nai B n30BITKE 1 bubnuoreka I[JOK
WM COJICPIKUT TIPUMECH. https://m.edsoo.ru/00ae1750
Brrunciaenns MmaccoBoi
JIOJIM BBIXOJIa IIPOJYKTa
peaKIUU
Ypoxk "CrocoOsI omydeHus u
OGoGuere i MIpUMEHEHNE l\fleTaJIJIOB" (MQI_H) _
61 CHCTEMATH3AIHS! SHAH 1 https://uchebnik.mos.ru/material_vie
w/atomic_objects/8423338?menuRef
errer=catalogue
Ypok "O6o0meHue mo Teme
O06o00Imaromuii ypok 1mo "Meramrer". [IpumeHenre MeTamuioB"
6y | Teme «Baxwueitmme 1 (M3BI)
METaJUTbl U UX https://uchebnik.mos.ru/material_vie
COCITMHCHUS w/atomic_objects/7527186?menuRef
errer=catalogue
BemiecTBa 1 maTepuasl B Bubmiorexa LIOK
63 Eg)}:(c)zze[z;mon FHSHH ! https://m.edso0.ru/00ae3f50
64 XHUMHIeCKOe 3arps3HeHIe 1 bubmmoreka [IOK
OKPY’KaIOIIEeH CpelIbl https://m.edsoo.ru/00ae4270
65 Ponb xumum B penieHun 1 bubmmoreka [IOK
9KOJIOTMYECKHX IIPOOIIEM https://m.edsoo.ru/00ae4270
66 O06o01IeHNE U 1 Bbubnuoreka IJOK
CHCTeMATU3aIHs 3HAHHHA https://m.edso0.ru/00ae0d0a
67 O06o01IeHNE U 1 Bbubnuoreka IJOK
CHCTeMaTU3aIMs 3HAHHUIA https://m.edsoo.ru/00adb33c
68 O06o01IeHNE U 1 Bbubnuoreka IJOK
CHCTeMaTU3aIMs 3HAHHUIA https://m.edso0.ru/00ad9ch2
OBILEE KOJIMYECTBO 68

YACOB IIO TTPOTPAMME
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IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KUIIACC
Kon .
HIpoBEpsIEMOro IIpoBepsiembie Npe/IMeTHbIE Pe3y.IbTATEI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHus
pe3yJabTara
1 ITo teme: «IlepBoHavanbHBIE XUMHYECKHAE MOHSATUS»
pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHATHH: aTOM, MOJICKYJIa,
XUMUYECKUNA 3JEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOMHAs W HEOJHOPOIHAS), BAJCHTHOCTh, OTHOCHTEIbHAS AaTOMHAS W
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast
1.1 JIOJISI XMMHUYECKOTO 3JIEMEHTa B COCIMHEHHUU, MOJISIPHBIM OOBEM, XUMHUYECKas
peakius, KiIaccH(UKANMS  PEAKIMH: PEaKIUH  COCIUHCHHS, pPeaKIuu
Pa3IoKEHUsI, PEaKITNH 3aMEIICHHS, peaKIni 00MEHa, IK30- U SHJIOTCPMHUICCKHC
peakiuu, TemioBod 3(dekT peakmuu, pacTBOp, MaccoBas J0JS BeElECTBa
(TIpoLIeHTHAsI KOHIICHTPAIIHS) B pAaCTBOPE
12 WIUTIOCTPHPOBATH B3aNMOCBA3L OCHOBHBIX XHMUYECKHX. MOHATUH W TMPUMEHSTH
9TH TIOHSATHUS NIPH OTIMCAHUN BEIICCTB U UX MTPEBPANTCHUI
13 MCTIOIMB30BATE XHMUIECKYI0 CHMBOIMKY JUIA COCTABICHHA (dbopMyn BEIIecTB U
ypaBHEHUN XUMHUYCECKUX PEAKITUi
14 pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, ITOCTOSIHCTBA
COCTaBa, aTOMHO-MOJICKYJIIPHOTO yU€HHs, 3aKOHa ABOTAIpO
1.5 OTIPEJIEINISATH BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX
16 KJIaCCU(PUIIMPOBATH XMMHUECKHE PEAKIUH (110 YHUCITY U COCTAaBY YYaCTBYIOLIUX B
' pEeaKIMK BEIIECTB, MO TeIIOBOMY YD (DEKTY)
1.7 BBIYHCIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
1.8 BBIYUCIISITH MACCOBYIO JIOJI0 XUMHUYECKOTO AJIeMEHTa 10 (Popmysie COeTMHECHMS,
1.9 BBIYUCIISTH MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE
110 OPUMEHSTh EeCTEeCTBEHHOHAy4YHbIE€ METOJbl TO3HaHWs — HalJoAeHue,
U3MEepeHNe, MOJCIUPOBAHNE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN)
2 ITo Teme: «Baxneiine nNpeacTaBUTENIN HEOPraHUIECKUX BEIIECTBY
21 pPacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKHX MOHSATHM: OKCHJ, KHUCIIOTa,
OCHOBAaHUE, COJIb
29 OTPEENATh MPUHAAIC)KHOCTh BEUIECTB K OMpPEEIEHHOMY KJIacCy COEAMHEHUN
' o Gopmymnam
2.3 KJIaCCU(DUIIMPOBATh HEOPTAHUYECKHE BEIICCTBA
XapaKTepu30BaTh (OMUCHIBATH) OOMIME XMMHYECKHE CBOMCTBA BEIIECTB
24 pa3MYHBIX KJIACCOB, MOJTBEPXKIas OIMUCAaHHE TPUMEPAMU MOJICKYISIPHBIX
ypaBHEHU COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIHiA
POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX KauyeCTBEHHOTO
2.5 COCTaBa, BO3MOXKHOCTH MPOTEKAHHSI XMMUYECKUX MPEBPALICHUI B pa3IUYHBIX
YCIOBUSAX
cleIoBaTh MpaBWJIaM TOJB30BaHUS XHMUYECKOW MOCYAOW U 1abopaTopHBIM
0o0opy/noBaHKEM, a TaK)Ke MpaBUJIaM OOpaIeHHsI C BEIIECTBAMH B COOTBETCTBUHU
C MHCTPYKUUSMH TIO BBIMOJHEHHIO JTaOOPATOPHBIX XUMHUYECKHX OIBITOB IO
26 MOJIyYEHUIO U COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJa M KUCIOpOJA),

IIPUTOTOBJICHUIO PACTBOPOB C OINPEIACIEHHOW MacCOBOM JNOJIEH PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBAaTh M IPOBOAUTH XUMHUYECKHE OKCIEPUMEHTHI IO
pacIlO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOIUBK WHIUKATOPOB
(;makmyc, ¢peHondrasent, METUWIOPAHXK U APYTHE)




2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOM pEeaKIMu

ITo teme: «llepuonmuecknii 3akoH u Ilepuoguueckas cucremMa XUMHUYECKUX
anementoB [[. M. MenneneeBa. CrpoeHue aromMoB. XHMHUYECKasi CBS3b.
OKHCIANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIITI

3.1

pacKpblBaTb CMBICI OCHOBHBIX XMMHYECKMX IIOHATUH: sIpO  aTroma,
JNIEKTPOHHBIA CJIOM aTOMa, aToMHas OpOUTallb, pajuyC aToMa, XUMHUYECKas
CBSI3b, MOJISIPHAS U HETIOJISIpHAs KOBAJEHTHAsl CBS3b, AJIEKTPOOTPHULIATEIBHOCTD,
MOHHAs CBSI3b, MOH, KATHOH, aHUOH, CTENIEHb OKHCIICHUS

3.2

KJIaCCI/I(bI/IIII/IpOBaTI) XUMHNUYECCKHUEC DJICMCHTBI

3.3

OTNUCBHIBATh W XapakTepu3oBaTh TaOauuHyto (opmy llepuomnyeckoit cuctembl
XUMHUYECKUX JIEMEHTOB: pa3JInuaTh MOHATHUS «TJIaBHAs moArpymmna (Arpyrmmna)y
u «noboynas noarpynna (brpymnma)y, «mansie» u «00JIbIINE) TEPHOIbI

3.4

packpsiBaTh  cMmbicn  Ilepmogmyeckoro  3akona .M.  Menneneena:
ACMOHCTPUPOBATH IIOHUMAaHUue HGpHOI{H‘IGCKOﬁ 3aBUCUMOCTH CBOMCTB
XUMHUYCCKUX DJICMCHTOB OT UX ITOJIOKCHHUS B HepnonnquKoﬁ CHUCTEMCEC

3.5

COOTHOCUTh OO0O3Ha4YeHUs, KOTOpble HMeEITCs B Tabmuie «llepronnueckas
cucteMa xumuyeckux onemeHtoB JI.M. MeHnaeneeBay ¢ 4YHMCIOBBIMHU
XapaKTCPUCTUKAMU CTPOCHUA aTOMOB XUMHUYCCKUX DJICMCHTOB (COCTaB " 3apian
sqipa, 00IIee YUCIIO SIIEKTPOHOB M PACTIPEICIICHHE UX TI0 SJIEKTPOHHBIM CIIOSIM)

3.6

ONPCACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHI>IX COCIUHCHUAX

3.7

OTIPENIETISATh BUJT XUMHUYECKOH CBSI3HM (KOBAJICHTHAS M HIOHHAS) B HEOPTAaHUUECKHIX
COEIUHEHUIX

9 KJIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBO U XUMUYECKash PEAKIIUS»

1.1

PacCKprIBaTb CMBICII OCHOBHBLIX XHMHYECKHUX MMOHSATHUM: pacTBOp, SJICKTPOJIHUTEL,
HEBJICKTPOJIUTEI, DJICKTPOJIUTHYCCKAd ArcCCconuanus, peaKuiunu MOHHOI'O O6M€Ha,
KaTajlinu3aTop, XUMHUYCCKOC pPaBHOBECHUC, 06paTI/IMBIe n HeO6paTI/IMBIe pcaKuuu,
OKHCIUTCIIbHOBOCCTAHOBUTCIIBHBIC PCAKIIMHU, OKHUCIUTEIIb, BOCCTAHOBHUTCIIb,
OKHCJIICHUEC U BOCCTAHOBJICHHUE, aJlJIOTPOIIH, aM(l)OTepHOCTB, XHUMHNYCCKas1 CBA3b
(KOBaJ'IeHTHaSI, HMOHHAas, MCTaJ'IJ'II/I‘ICCKaH), KpUCTATUIMYCCKasA peméTKa, CIIJIaBBI,
CKOPOCTb XUMHYECKOU pCaKnuu

1.2

HIUIIOCTPpUPOBATh B3aUMOCBA3b OCHOBHBLIX XUMHNYCCKHX MOHATUMN U IIPUMCHATDb
OTHU IIOHATHUA ITPH OITMCAHHNHN BCHICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIAITh YPABHCHUSA SHCKTPOHHTH‘IGCKOIZ Jucconuanum KUCIOT, HmieJouei u
COJ'IGfI, IIOJIHBIC N COKpaH_IéHHBIC YPpaBHCHUA peaKHI/Iﬁ HOHHOTO 0OMeHa

1.4

PaCKpbIBATb CYIIHOCTb OKHUCIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
MOCPECACTBOM COCTABJICHUS 3JICKTPOHHOTO OalraHca 3TUX peaKLII/Iﬁ

1.5

ITPOBOIWTH pvaéTbI 110 YpaBHCHUIO XHMHUYECKOH pcaKknnun

ITo Temam: «HemeTamsl 1 ux coeauHeHU» U «MeTalllbl ¥ UX COSIMHEHU

2.1

XapaKTCpU30BaThb (OHI/ICBIBaTB) 06IJ_II/IG )51 cneumbnqecxne XHMHUYECKHUE CBOMCTBA
IMPOCTBIX MW  CJIOXHBIX BCHICCTB, IMOATBCPIKAAA OINHNCAHUC TIpHUMEpaMU
MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKuHﬁ

2.2

COCTaBJIATDH YpaBHCHUSA peaKuHﬁ, MOATBCPKAAOIITUX CYIICCTBOBAHHUC
T€HETUYECKO CBS3U MCKAY BEIICCTBAMU PA3JIMIHBIX KJIACCOB




23 IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOECHUSA,
] BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALICHUHN B PA3JIMYHBIX YCIOBUAX

CJIEZIOBaTh MpaBHJAM TMOJb30BAHUA XUMHUYECKOW TOCYIOH M J1abOpaTopHBIM
o0opyIoBaHKEM, a TaK)Ke IpaBUIaM 0OpalieHus C BEIECTBAMU B COOTBETCTBUU

24 C MHCTPYKLUHSMH II0 BBINOJHEHHUIO JIAOOPATOPHBIX XWMHUYECKUX OIIBITOB IIO
MOJYYeHUIO M COOMpaHMIO Ta3000pa3HBIX BEHIECTB (aMMHaKa M YIJIEKHUCIOTO
rasa)

IIPOBOJIUTh PEAKLMH, IOATBEP)KAAIOIINE KAa4eCTBEHHBIM COCTaB pa3JIMYHBIX
BELIECTB: PACIIO3HABATh ONBITHBIM MYTEM XJIOpUA-, OpOMHUJ, MOJIUA, KapOOHaT,

2.5 docdar, cwmmkar, cynbdar, THIPOKCHIUOHBI, KATHOHBI aMMOHHS, HWOHBI
M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB

3 ITo Teme: «Xumus 1 OKpyx)aromas cpega»

31 pacKpbIBaTh CMBICII OCHOBHBIX xuMmuueckux mnonstui: I[IJIK Bemecrtsa;

KOPpO3Hsl METAJIJIOB

MPUMEHSITh OCHOBHBIC OIEpPAIlUU MBICIUTEIBHON JESITEILHOCTH — aHalW3 U
CUHTE3, CpaBHEHHE, O00OIIeHHEe, CHUCTEMAaTHU3aIMIO, BBISBICHUE MPUINHHO-
3.2 CIICJICTBEHHBIX CBSI3¢H — JUIA W3Yy4EHHUs CBOWCTB BEMIECTB M XHUMHUYCCKUX
peaKIuii; eCTeCTBEHHOHAYYHBIC METOIbI TTO3HAHUS — HAONIO/ICHUE, U3MEpPEHHE,
MOJEIMPOBAHNE, SKCTIEPUMEHT (peaJIbHbIN U MBICICHHBIN)

ITPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 [TepBoHauanbHBIC XUMUYECKHUE TTOHATUS
11 [Ipenmer xumuu. Posib XMMUM B KWU3HU Ye€IOBEKA. XHUMHS B cUCTeMe HayK. Tema u

pemecTBa. Pu3nueckue cBoCcTBA BCIICCTB. ArperaTHoe COCTOSAHHEC B€IICCTB

Ilonsatne o MCTOJaX IIO3HAHUA B XHUMHH. Uuctele BemecTBa M CMECH. Cnoco0x1

12 paszaesneHus cMecen
13 ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHYECKHX HJIEMEHTOB.
[IpocThlie 1 clioXKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE
Xumuyeckass ¢opmyina. BaneHTHOCTP aTOMOB XUMHUYECKHMX JJIEMEHTOB. 3aKOH
1.4 | mocrossHCcTBA cocTaBa BemecTB. OTHOcHTeNbHAass aToMHas Macca. OTHOCHUTEIbHas
MOJIEKYJIIpHas Macca. MaccoBast 107151 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUHU
KonunuectBo BemiectBa. Monbs. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA, MAacChl U
1.5 | yncna CTPYKTYpHBIX €AMHHUIl BemecTBa. Pacu€rel mo QopmynaM XUMHUYECKHX
COEeIMHEHUN
®u3nueckue U XUMUYECKHUE SBIECHUA. XUMHYECKas peakuuss U e€ NpHU3HAKU. 3aKOH
1.6 | coxpaHeHHuss MaccChl BelIeCTB. XMMHUYECKHE ypaBHeHMs. Kimaccudukamus XUMHUYECKHX

peaxiuii (CoeAMHEHUS, PA3I0KEHUS, 3aMEIIeHHsI, 0OMEHa)




1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH MOCYAOH, ¢ mpaBUiIaMu paboTh
B JIabOpaTopuu U npuéMamu oOpalieHus ¢ J1abopaTOpHBIM 000PYIOBAHUEM, U3YYCHHUE H
onucaHue (U3NYECKUX CBOWCTB 0Opa3lOB HEOPraHMYECKMX BEIIECTB, HaOIIOICHHE
¢u3nveckux (IUIaBIeHUE BOCKA, TasiHUE JIbJa, PAaCTUPAaHUE caxapa B CTYIKE, KUICHUE H
KOHJICHCALIMsI BOJIbl) U XUMUYECKUX (TOPEHHUE CBEUH, IPOKAJIMBAHUE MEAHON ITPOBOJIOKH,
B3aMMO/ICHCTBHE MeJla C KHUCJIOTOW) SIBICHWI, HAOJIOJEHHE W ONHMCAaHUE NPU3HAKOB
MPOTEKAHMUSI XUMUYECKHX peakuuid (pa3jioxeHHe caxapa, B3aUMOJEHCTBUE CEpPHOU
KHUCIIOTBl € XJIOpUJIOM Oapusi, pasioxkenue ruzapokcuna menu(ll) nmpu nHarpeBanuw,
B3auMoJielicTBuE *kese3a ¢ pactBopoM conu Mmenu(ll), uzyuenue crnoco0oB pazneneHus
cMecel (C INOMOLIbIO MarHuTa, QWIBTPOBAHME, BBIIAPUBAHUE, JAUCTUIUIALUSA,
xpomarorpadus), MpoOBEACHNUE OYHUCTKU TOBAPEHHOW COJM, HAONIOJIEHHE W ONMHCAHUE
pe3ysibTaTOB IPOBEJIEHUS OMNbITa, WIIIOCTPUPYIOLIEIO 3aKOH COXPAaHEHHUs Macchl,
CO3JITaHMe MOJIeJIel MOJIEKY (IIapOCTEePKHEBBIX)

Baxuelire npeacTaBUTeN I HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinoposn — 3eMeHT M MpPOCTOE BEIIECTBO.
Haxoxnenue kucimopona B mpupoje, GU3HUYECKHE U XMMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcuzapl. [Ipumenenune xucnopoga. CrocoObl TOJIY4eHHsS] KHUCIOpOJa B
naboparopuri W TpOMBIILIEHHOCTH. KpyroBopor kucmopoma B mpupone. O30H —
IJIOTPOTHASE MOAU(PHUKAIUS KUCIOPOIa

2.2

TemoBoil 3(PpdexT XuMHUYECKON peakuuH, TEPMOXMMHUYECKHE YpaBHEHUS, 9K30- HU
SHAOTEPMHUYECKHE PEAKIMH. TOIIMBO: yronb U METaH. 3arpsi3HEHUE BO3/yXa, YCUICHHE
MApPHUKOBOTO 3P eKTa, pa3pyluIeHHe 030HOBOT'O CIIOsI

2.3

Bomopon — »smemMeHT M mpocToe BemecTBO. HaxokaeHue BOAOpoAa B TIPUPOJIE,
¢uznyueckue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CrOCco0bl mosryyeHus. Kucnotsl u
COJIn

2.4

Monsipablii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

dusznueckue cBOWCTBAa BoAbl. Boma kak pactBoputenb. PactBopbl. HacblllieHHBIE U
HEHaCBIIIEHHbIE PacTBOPHI. PacTBOpMMOCTH BelllecTB B Bojie. MaccoBasi 10J1sl BellleCTBa B
pactBope. XUMHYECKUE CBOMCTBA BOJbl. OcHOBaHUsA. Pojib pacTBOpOB B MPUPOJE U B
KU3HU yenoBeka. KpyroBopoT Boibl B mpupoe. 3arpsizHeHue npupoaHbix Boa. Oxpana u
OYHCTKA MPUPOJIHBIX BOJ

2.6

Knaccugukanus Heopranumueckux coenuHeHuid. Oxcuabl. Kitaccudukamnus OKCHIOB:
cosieoOpazyromue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) H HecoJeoOpa3yromue.
Homenknatypa oxcumoB. du3nueckue M XUMHUYECKUE CBOMCTBA OKCHIOB. [lomyueHwme
OKCHJIOB

2.7

OcnoBanus. Krnaccudukanuss OcHOBaHMH: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. ®Pu3nyeckue U XUMHUYECKHE CBOMCTBA OCHOBAaHMIA.
[losryuenne ocHOBaHUU

2.8

Kucnotsl. Knaccudukanus kucinot. Homenknarypa kucinot. @uznyeckue U XUMUUYECKUE
cBoiicTBa Kuciot. P akruBHoctu metauioB H.H. bekerosa. [losyuenue kucnor

2.9

Conu. Homenkinarypa coneil. @u3znueckre U XuMU4eckue coiictBa cosieid. [lomyuenue
coiel

2.10

I'eneTnyeckas CBA3b MCKAY KIIaCCAMH HCOPIraHNYICCKUX COCIUHEHUI
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XUMUYECKUN SKCIEPUMEHT: Ka4eCTBEHHOE OIPEACICHUE COJAEP)KAaHUS KUCIopoJa B
BO3JlyXe, IIOJydeHHE, COOMpaHuE, pPaclO3HABAaHUE M M3YyYEHHE CBOMCTB KHUCIOPOAA,
HaOJro/IeHNe B3aMMOJICWCTBUS BEUIECTB C KHCIOPOJIOM M YCIOBHS BO3HHUKHOBEHHS U
MIpEeKpaIeHus: TopeHus (ToXkapa), 0O3HAKOMIICHUE ¢ 00pa3liaMu OKCHJIOB U OMHCAaHUE MX
CBOMCTB, MOJY4YE€HHUE, COOMpAHHUE, pACIIO3HABAHUE M H3YYEHUE CBOHCTB BOJOpOJA
(ropenue), B3auMozelcTeue Bojoposa ¢ okcuaoM menu(ll) (Bo3MoKHO MCHOJIb30BaHUE
BUJIEOMATEpUANIOB), HaOMIOJeHHE OOpa3loB BELIECTB KOJUYECTBOM 1  MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C PA3JIM4YHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB € ONPEACIEHHON MAaCCOBOM JI0JIEW pACTBOPEHHOTO BELIECTBA,
B3aUMO/ICHCTBUE BOJbI C METAJUIAMU (HATPUEM U KaJbLIMEM) (BO3MOXHO HCIIOJIb30BaHHE
BUJIEOMATEPUAJIOB), OIPEJEIIEHUE pacTBOPOB KHUCJIOT M IIEJOYed C IOMOIIBIO
MHJMKAaTOPOB, MCCIIEOBAHNE 00pa3lloB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/IeHNEe H3MEHEHMsI OKpPAacKHM HHIUKATOPOB B PACTBOPAX KHUCIOT W IIEJIOueH,
n3ydyeHue B3aumojeiictBus okcuna meau(ll) ¢ pactBopoM cepHOM KHCIOTHI, KHCIOT C
METaJUIaMH, PpPEaKUUH HEUTpAIN3aluyu, TIOJy4YeHHE HEpPAaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHME OJIHOTO MEeTajlsla IPyI'MM U3 PacTBOPA COJIM, PEIIEHHUE SKCIIEPUMEHTAIbHBIX
3a7a4 no teme «BakHelmme Ki1acChl HEOPTraHUYECKUX COEAUHEHUIN)

[Tepnoanueckuit 3akoH u [leproanueckas cucteMa XUMHUYECKUX nemeHToB [1.1.
MenneneeBa. CTpoeHre aTOMOB. XUMUYECKasl CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBHTEIIbHBIE PEAKIINN

3.1

[lepBple MOMBITKH KIAaCCHU(PHUKAIUU XUMHUYECKUX »dyeMeHToB. IloHstne o rpymmax
CXOJHBIX AJIEMEHTOB (ILEIOYHbIE U LIEJIOYHO3EMENbHbIE METALIbI, TaJIOT€Hbl, UHEPTHbHIE
ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aMpOTepHbIE OKCUABI U THAPOKCUIBI

3.2

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema XuMHYecKux diemeHToB JI.U.
MenneneeBa. KopoTkonepwomnas wu anuHHomepuonHas Qopmbl  [leprogndeckoit
cuctembl xummudecknx snementoB .M. MenaeneeBa. [lepuoasl u rpynmnsl. @usznyueckuit
CMBICIT IOPSAKOBOTO HOMEpa, HOMEPOB MEPHOa U IPYIIIbI JIEMEHTa

3.3

Crpoenne aromoB. CoctaB aroMHbIX snuep. HW3otombl. OnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX 00OJIOYEK aTOMOB MEpBbIX 20 XUMHUUYECKHX deMeHTOB [lepuoamueckoit
cucrembl J[.MI. MenaeneeBa. XapaKTEepUCTHKAa XHMHUYECKOTO DJJIEMEHTAa IO €ro
noJsiocxxenuto B [lepuonnueckoit cucreme .M. Menpaeneena

3.4

3aKOHOMEPHOCTH U3MEHEHUsSI pajinyca aTOMOB XMMHUYECKUX 3JI€MEHTOB, METAIITMUYECKUX
U HEMEeTa/NIMYEeCKUX CBOMCTB IO rpynmnaMm U nepuojaaM. 3HaueHue [lepuoanueckoro
3akoHa U llepuoanyeckoil cucTeMbl XMMHUYECKHUX 3JIE€MEHTOB Ul Pa3BUTUS HAYKU U
npaktuku. .M. MenaeneeB — yu€HbI U IpakIaHUH

3.5

Xumuyeckass ~ cBs3b.  KoBajeHTHas  (moysipHass W HEMOJIApHAs) CBSI3b.
DIEKTPOOTPULIATEIHLHOCTh XUMUYECKHIX AJIEMEHTOB. MloHHAas CBSI3b

3.6

CreneHb OKHUCJICHUA. OKUCIINTEIFbHOBOCCTAHOBUTEIbHEIC pE€aKuuu. Hpoueccm
OKHCJICHUSA M BocCTaHOBJICHUA. OKHUCIUTENIM U BOCCTAHOBHUTEIIHN

3.7

XUMHYECKUM OKCIICPUMCHT:. H3Y4YCHUC 06p33L{0B BCIICCTB MCTAJIZIOB M HCMCTAJJIOB,
B3auMMOJICHCTBUE r'mapokCruga HHUHKa C pacTBOpaMU KHUCIIOT H menoqeﬁ, IMPOBCACHUC
OIBITOB, HWIUIIOCTPUPYIOIIUX TIPUMEPBI OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
(ropeHI/Ie, PCaAKIINU PA3JIOKCHUS, COG)II/IHeHI/ISI)




9 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

1

BemectBo u xumnueckas peakuus. [losropenue

1.1

Ilepnognueckuit 3akoH. Ilepuonmueckas cucrema xXumuyeckux aemeHtos JI.U.
MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKHUX
3JIEMEHTOB IEPBBIX TPEX MEPUOOB, Kallus, KaJIbLUSA U UX COCTUHEHUI B COOTBETCTBHH C
10JIOKEHHEM 1eMEHTOB B llepuoanyeckoil cucreme U CTPOEHUEM X aTOMOB

1.2

CrpoeHue BelecTBa: BUIbl XUMHYECKOM CBS3M. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWCTB BEHIECTBA OT THINA KPHUCTAUIMYECKOM PEIIETKH M BUAA
XUMHueckor cBsa3u. Kiaccudukanuss M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MexxTyHapogHas M TpUBHMalbHAs). XMMHUYECKHME CBOWMCTBA BEIIECTB, OTHOCALIUXCA K
pa3IMYHBIM  KJIacCaM  HEOPraHUYECKUX  COCIMHEHMM,  TIEHETHYeCKas  CBA3b
HEOPraHMYECKHUX BEIIECTB

1.3

Krnaccudukanus XuMUYECKUX PEAKIHUI M0 pa3Iu4HbIM MpU3HAKaM (110 YUCIy U COCTaBy
YYacTBYIOIIMX B PEaKIMU BELIECTB, IO TEIJIOBOMY 3PQPEKTy, MO0 U3MEHEHHUIO CTEIEeHEH
OKHUCJICHUS XMMMUYECKHUX D3JIEMEHTOB, MO OOpaTMMOCTH, MO Y4YacTHUIO KaTalu3aropa).
DK30- M DSHIOTEPMHUYECKHE pEaKIuu, TepMOXUMHUYecKkHe ypaBHeHud. [loHsTHE O
CKOPOCTH XMMHUYECKOW pEaKINK

1.4

[lonsitTne 006 o0OpaTUMBIX M HEOOpaTUMBIX XHMMHUYECKUX peakuusx. [lonartue o
TOMOTE€HHBIX M TETEePOreHHbIX peakiusx. [loHATHE O XHUMHYECKOM paBHOBECHH.
@akTophl, BIUSIOLUIME HA CKOPOCTh XUMUYECKOW pEakIUu U TMOJI0KEHHE XUMHYECKOTO
paBHOBECHS

1.5

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMU, SJIEKTPOHHBINA OallaHC OKHCIUTEIbHO-
BOCCTaHOBUTEJILHOMN peaKkuu. CocraBieHue YpaBHEHHI OKHCJIUTEJIBHO -
BOCCTaHOBUTEJIHHBIX PEAKIUI C HCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTO OajaHca

1.6

Teopust NEKTPOTUTUUECKON AUCCOUMALIMU. DIECKTPOJIUTHI U HEANEKTPOIUTHL. KaTHoHBI,
aHUOHBI. MeXaHn3M JIMCCOLMALMU BEIIECTB C Pa3MTUYHBIMU BUAAMH XUMHUYECKOHN CBS3U.
Crenens nucconuanuu. CuibHble U c1alOble AJIEKTPOJIUTHL. Peakium moHHOro oOMeHa.
VYcinoBusi mpoTeKaHUs peakiyii MOHHOTO OOMEHa, IOJIHbIE M COKpalIEHHbIE HOHHBIC
ypaBHeHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUM W COJIH B CBETE IPEACTABJICHHHN 00
ANIEKTpONIUTHYECKON nuccounanuu. KauecTBeHHble peakiuu Ha HOHBL lloHATHe o
TUIPOJIN3E COJIeH

1.7

XUMHUYECKUH OKCIIEPUMCHT. O3HAKOMJICHUC C MOJACIKIMH KPUCTATIIHYCCKHUX pCI_HéTOK
HCOPraHM4CCKUX BCUICCTB — MCTAJLUIOB MU HECMETALIIOB (rpachTa u aJ'IMaSa), CJIOKHBIX
BCIIICCTB (XJ'IOpI/II[a HanI/IH); HCCIICAJOBAHUE 3aBUCHUMOCTH CKOPOCTHU XUMHWYECKOH
pCaKuu OT BO3JICHCTBUS pasIIMYHbIX (I)aKTOpOB; HCCIICAOBAHHUC JJICKTPOIIPOBOJHOCTHU
PaCcTBOPOB BCIICCTB, IIpoLECCa AuUuCCOoLMUAllMU KHCJIIOT, menoqeﬁ H coJiei (BO3MO)KHO
HCIIOJIB30BAHHC BI/I,HCOMaTepI/IaJ'IOB); IMPOBEACHHUEC OIIbITOB, WJUIFOCTPUPYIOIIUX ITPU3HAKU
IIPOTCKAaHUA peaKI_lI/Iﬁ HOHHOTO o0OMeHa (O6paSOBaHI/Ie OoCaJKka, BBIACICHUC Trasa,
(¢} 6p a30BaHHUC BOI[H) N OIIBITOB, HWITIOCTPUPYOIIUX IIPpUMCEPLI OKHUCJIUTCIIBHO -
BOCCTAaHOBHUTCIIBHBIX peaKI_[I/Iﬁ (ropeHHe, pCaKnuu  pa3I0KCHUA, COGI[I/IHGHI/IH);
PpacCnno3HaBaHUC HEOPTraHNUYCCKUX BCIICCTB C TIOMOIIbIO KAYCCTBCHHBIX peaKI_II/Iﬁ Ha MOHBI;
PECHICHUC SKCIICPUMCHTAJIBHBIX 3aa4

Hemetanns!l 1 uX coeIMHEHU

2.1

O6ma51 XapaKTCPUCTHUKA TaJIOT'CHOB. OcobeHHOCTH CTPOCHUA aTOMOB, XapPAKTCPHBIC
CTCIICHU OKHCJICHHUA. CTpOGHI/Ie nu (1)I/I3I/I‘IeCKI/Ie CBOICTBaA IMPOCTBHIX BCUICCTB — I'aJIOTCHOB.
XHUMHUYECKHE CBOMCTBa Ha npumMepe  Xjopa (B3aI/IMO,Z[eI7ICTBI/Ie ¢ MCTajllilaMu,
HEMCETAJlJIaMU, H_ICJ'IOI-IaMI/I). XJ'IOpOBOIlOpOI[. ConsHas KHUCJI0Ta, XUMHYCCKHUEC CBOI>'ICTB8.,
MOJIY4YCHHEC, IMPUMCHCHUC. I[CﬁCTBHe XJIOpa U XJIOPOBOAOPOJa Ha OpPraHu3M UYCIIOBCKA.
Baxneiiue XJIOPUABI U UX HAXOKIACHUC B IPUPOJLC




2.2

OOmast xapakrepuctrka >1eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOSHHSI aTOMOB,
XapakTepHbIe CTerneHu okuciaeHus. CTpoeHne u GU3NIecKue CBOWCTBA MPOCTHIX BEIIECTB
— KUCJIOpOJia M cepbl. AJUIOTPOIHBIE MOJU(BHUKAINN KUCIOPOAa U cepbl. XUMUYECKUE
cBolicTBa cepbl. CepoBOIOPO, CTPOEHHE, (PU3NIECKHE U XUMHUYECKHE CBOMCTBA. OKCUABI
ceppl KaK TPEACTaBUTENN KHUCIOTHBIX OKcHIoB. CepHas KHCIOTa, (QHU3UYECKUE WU
XMMUYECKHEe CBOWCTBA (0OIIME KaK MPEACTAaBUTENS KiIacca KHUCIOT M CIECHU(PHUECKHE).
XUMHUYECKUE PpEaKIMH, JIeKAl[de B OCHOBE MPOMBIILICHHOTO CI0CO0a TOITydeHHs
cepHoit kucioThl. [Ipumenenue. Coyin CepHOM KHUCIOTHI, KaUECTBEHHAs pEaKIUs Ha
cynbar-uon. Haxoxmenue ceppl u e€ coemMHEHMHA B Tpupoae. XHUMHUYECKOE
3arpsi3HEHUE  OKpYXKarolled Cpelabl COECOUHEHMSIMH  cepbl (KUCIOTHBIE  JOXKIM,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €r0 MPEeI0TBPAILEHUS

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETEHU OKHUCIIEHUS. A30T, pacpOoCTpaHEHHE B NMpuUpoie, GU3NYECKue H
xuMHuueckue cBoictBa. KpyroBopor azora B mpupoje. AMMHak, ero (u3nueckue u
XMMHUYECKHE CBOMCTBA, MosiyueHue U npumeHeHue. Conu aMMOHMS, UX (pusmueckue u
XMMHMUYECKHUE CBOWCTBA, MNpHUMeHeHHe. KauecTBeHHass peakiusi Ha HOHBI aMMOHMSL.
A3oTHas KucloTa, €€ MoJydyeHHue, PU3NYECKUe U XMMHUYECKHE CBOWCTBa (00IIMEe Kak
MIpe/ICTaBUTENsl Kjlacca KUCIOT U crneuuduueckue). Mcnonb30BaHne HUTPATOB U COJIe
aMMOHMSI B KauecTBE MHHEpalIbHBIX yHOOpeHHi. XHUMHUecKoe 3arpsizHeHue
OKpY’)Kalolllel cpelpl COSAMHEHUAMHU a30Ta (KUCIOTHBIE NOXKIH, 3arps3HEHHE BO3/AyXa,
TTOYBBI ¥ BOJIOEMOB)
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®ochop, amnoTponHsle Moaupukanuu pocdopa, puznyeckrue U XUMUYECKHE CBOWCTBA.
Oxkcun dochopa(V) u docdopras kuciaora, QuU3NIECKHe W XUMHUYECKHE CBOWCTBA,
nonyderue. Mcnonp3oBanue ¢hochaTtoB B KauecTBe MUHEPAIBHBIX YI0OpEHUN

2.5

O6mras xapaktepuctuka 3jeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble  CTENEHM  OKHUCICHHUS.  YTJepoJ, aUIOTPOINHble  MOJIU(DUKALNU,
pacnpocTpaHeHue B Tpupoje, (U3NYECKHe M XUMUYECKHEe CBOMcTBa. AAcopOuus.
Kpyrosopot yraepona B mpupone. Okcuapl yriepoaa, ux (U3NYecKue U XUMHYECKHE
CBOJCTBa, JICIICTBHE Ha KUBbIE OPraHU3MBbI, TIOJTYYEHHE U TPUMEHEHHUE. DKOJIOTUYECKUE
npoOieMbl, CBA3aHHbIE ¢ OKcuaoM yriepona(lV); rumoresa riao0GanbHOrO MOTEIJICHUS
KJIUMaTa; MapHUKOBBIM 3(ddexr. YrompHas kuciaora u e€ conu, ux (Qusnueckue u
XMMHUYECKHE CBOMCTBA, MOJy4YeHHe U npumMeHenue. KauectBennas peakiusi Ha kapOoHaT-
noHbl. Vcnonb3oBanue KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
X03SI1ICTBE

2.6

HepBOHa‘IaJIBHBIC MOHATHS 00 OpraHn4eCKuX BC€HIECCTBAX KaK O COCAMHCHUAX YIJIEpOaa
(MeTaH, OTaH, 3THJICH, allCTUJICH, 3TAHOJI, INIMICPHUH, YKCYCHAA KI/ICJ'IOTa). Hx cocrtaB u
XUMHUYCCKOC CTPOCHHUC. IToHsaTHe 0 OMOJOTHYECKU BaKHBIX BCIICCTBAX: JKHUpPAX, 6GJIK8.X,
YrJIeBoax — U UX POJIK B KU3HU YCIIOBCKA. MaTepI/IaHBHOG CAUHCTBO OPraHUYCCKUX U
HCOPraHUYCCKUX COCI[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero Qusnueckue W XHMUYECKHE CBOWCTBA, MOJNy4YEHHE U MPUMEHEHHUE.
Coenunenus kpemMHus B npupoze. O6mue npencraBienus o0 okcunae kpemHus(IV) u
KpeMHUEBOM  kuciore. CuIHMKaThl, UX HCIOJB30BaHUE B OBITY, MEIHIIMHE,
MIPOMBILIJIEHHOCTH. BajkHelIIne CTpouTeIbHbIE MaTEpHaIbl: KEpaMUKa, CTEKIIO, LIEMEHT,
O0eroH, kene3o00eToH. IIpoGieMbl 0Oe30macHOrO  WCHOJB30BAaHUS  CTPOUTEITHHBIX
MaTepuasIoB B OBCEAHEBHOM KU3HU




2.8

XUMHUUYECKUH SKCIIEPUMEHT: H3y4eHHe 00pa3IioB HEOPraHWYECKHX BEIECTB, CBOMCTB
COJISIHOM KUCJIOTBI; IPOBEICHUE KaueCTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOIIOAECHNE
MPU3HAKOB MX MPOTEKAHMSI; OTIBITHI, OTpa)Kalomue (pu3nuecKkiue 1 XMMUYECKHE CBOWCTBA
TaJIOTEHOB W MX COEIMHEHUN (BO3MOXXKHO HCIOJIB30BaHUE BUIAEOMATEPUAIIOB);
O3HAKOMJICHHE ¢ OoO0pa3lamMu XJIOpUIOB (TaJOreHHJIOB); O3HAKOMIJICHHE C OOpa3namu
ceprl U €€ COeTMHEHUSMHU (BO3MOYKHO HCIIOJIB30BAaHHUE BHUCOMATEPHAIIOB); HAOIIOICHHE
mporecca 0OyrIMBaHUs caxapa IO JACHCTBHEM KOHIEHTPHPOBAHHOW CEPHOM KHCIIOTHI;
U3Y4YEHHE XUMUYECKHMX CBOMNCTB pa30aBICHHON CEpPHOM KHUCIOTHI, IPOBEIECHUE
KaueCTBEHHOM peakiuu Ha Cylb(paT-uOH U HaONIo/eHWE NpuU3HaKa €€ MPOTEKAHHUS;
O3HaKOMJICHHE C (U3NYECKUMHU CBOMCTBaMHU a3oTa, ¢Gochopa m UX COEAUHEHHH
(BO3MOXKHO HCIIOJIb30BaHHE BUICOMATEPHAJTIOB), 0Opa3namMu a30THBIX U (OCHOPHBIX
ynoOpeHull; moyydeHue, cobupaHue, pacrno3HaBaHHE M H3y4yE€HHE CBONCTB aMMHUAKa;
MIPOBEJIEHNE KAa4YECTBEHHBIX pPEAaKIMil Ha WMOH aMMOHMS U ¢docdar-uOH M H3Yy4YEeHHE
MPU3HAKOB MX MPOTEKAHUS, B3aUMOJEHCTBUE KOHUEHTPUPOBAHHON A30THON KHCIIOTHI C
MeIbl0  (BO3MOXHO  MCHOJb30BAaHHUE  BHUJCOMATEpPHANIOB);  H3Y4YE€HUE  MOJesel
KPUCTAINIMYECKUX PEIIETOK anMmasa, rpadura, QyiiepeHa; 03HaKOMIIEHHE € MPOLECCOM
ancopOLUMU  pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM
MIPOTUBOTa3a; MOJydeHne, cCoOrpaHue, paclo3HaBaHue U U3y4E€HUE CBOMCTB YIJIEKUCIIOTO
ra3a; MpoBeJICHHE KAa4eCTBEHHBIX PEaKIMil Ha KapOOHAT- M CHUJIMKAT-HOHBI U HU3Yy4YEHUE
MPU3HAKOB  UX  MPOTEKaHWs; O3HAKOMJIEHME C  MPOJIYKIHEH  CHUIIMKATHOM
MIPOMBIIIJIEHHOCTH; pEIIeHHe OHKCIepUMEHTANbHbIX 3afad Mo Teme «BaxHelimue
HEMETAJIJIbl ¥ UX COCTMHEHUS

Merannsl 1 ux COCINHCHUA

3.1

OOmiass XapakTepuCTHKa XUMHUYECKHX D3JEMEHTOB — METaUIOB Ha OCHOBaHUHM UX
noJjioxkeHust B Ilepuogmyeckoit cucreme xumudeckux snemeHToB .M. MenneneeBa u
cTpoeHusi atomMoB. CTpoeHHe MeTaioB. Meraunueckass CBsI3b U MeTaJUIMYecKas
KpHUCTAJUIMYECKas pel€TKa. DICKTPOXUMUYECKUH Psii HAIPSHKEHUH METAJIJIOB

3.2

dusndeckre 1 XUMUYECKHUE CBOMCTBA METAIIOB. O0IIHE CIOCOOBI MOTyYeHUsT METAILIOB.
[TonaTHe 0 KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI MX OT KOppo3uu. CriiaBbl
(cTasib, 4yryH, TIOPaTIOMHUHMKN, OpOH3a) M MX TPUMEHEHNE B OBITY ¥ IPOMBIIIICHHOCTH

3.3

[lemounple MeTaUIBL: MOJOKEeHHE B [lepronnyueckoi cucTeMe XMMHUYECKUX 3JIEMEHTOB
J.N. MengeneeBa; CTpOCHHME KX aTOMOB; HaxoxkieHue B mpuponae. dusnueckue u
XUMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaimusi). OKCHIIbI U TUAPOKCUIBI HATPHUS U
kanus. [I[puMeHeHne MEeI0YHbIX METAJJIOB M UX COCTMHECHUM

3.4

[[lenoyHO3eMENbHBIE METAJUIBI MarHui W KalblMil: mojoxkeHue B Ilepuoaumueckoit
cucteMe xumuieckux semeHToB J[.M. MenaeneeBa; cTpoeHHEe MX aTOMOB; HaXO0XKJICHHE
B mpupoae. Puznueckrue M XMMHYECKHE CBOWCTBA MarHusl M Kajblusa. BaxHehnime
COCIMHCHUS KalblMs (OKCHA, TUAPOKCHI, cojH). JKECTKOCTH BOABI M CHOCOOBI €€
yCTpaHEHHs

3.5

ANIOMHUHHI: TIOJIO)KCHHE B HepHOHquCKOﬁ CUCTEMC XHMHYCCKHX 3JJICMCHTOB I[H
MeHﬂeneeBa; CTPOCHHUC aTOMa, HAXOXACHUC B IIPHUPOIC. du3nyecKkrue U XUMHUYECKHE
CBOMCTBA aJIlOMUHUA. AM(i)OTCpHBIe CBOMCTBA OKCHJA U THAPOKCHU A aJIOMUHUS

3.6

Kenezo: mnonoxenue B llepuogmyeckoit cucreme XuMHuUecKux 3yeMeHtoB J[.W.
MenpneneeBa; CTpOEHHE aTOMa; HaXOXKJIeHHE B mpupone. PU3HMYECKUE U XUMHUYECKUE
cBoiicTBa kene3a. Oxcunpl, ruapokcuabl u conu sxenesa(ll) u xenesza(Ill), ux cocras,
CBOMCTBA U MOJYYECHHUE




3.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMIIEHHE € Oo0pa3laMi METaJJIOB U CILUIAaBOB, HX
(U3NYECKUMHU CBOWCTBAMM; H3YYEHHE pPE3yIbTaTOB KOPPO3UU METAIOB (BO3MOYKHO
WCIOJIb30BAHNE BUACOMATEPHAITIOB), OCOOCHHOCTEW B3aMMOICHUCTBHS OKCHJA KAJbIUSI U
HaTpHUsl ¢ BOJOH (BO3MOYKHO HCIOJIb30BAHUE BUAEOMATEPUAIIOB); UCCIIEJOBAaHUE CBOICTB
XKECTKOM BOJBI; IIpoLlecca TOPEHUsl XKelle3a B KUCIOpOJE (BO3MOYKHO HCIIOJI30BAHUE
BHJIEOMATEPUAJIOB); IPU3HAKOB MPOTEKAHUSI KaYECTBEHHbIX PEaKLUUi Ha MOHBI (MarHus,
KanpLus, antoMuHus, nuHka, ckenesza(ll) m xenesa(Ill), menu(Il); nHabmoneHue u
ONMCAHHE IIPOLECCOB OKpAIIMBaHMsS IUJIAMEHM HOHAMHU HAaTpus, Kaldusl M KaJbLUg
(BO3MOXXHO HCIIOJI30BAaHHE BHCOMATEPUANIOB); HCCIEIOBaHHWE aM(pOTEPHBIX CBOWCTB
TUAPOKCUA AIIOMUHUSA U THAPOKCUIA IIMHKA; PELIEHUE AKCIEPUMEHTAIbHBIX 3ajadu 110
TeMe «BaxHelne MEeTaulbl ¥ UX COCIUHEHUS»

XHUMHUS M OKpYKarolas cpeia

4.1

HoBeie marepuansl u TexHoJIorMW. BelmiectBa M Marepuanbl B MOBCEIHEBHOW JKU3HU
YyernoBeKa. XUMHUSA M 3I0pOBbE. be3omacHoe HCMOJIb30BAHUE BEIIECTB U XUMHUYECKHX
peakiuii B ObITy. [lepBasi mOMOIIH TPH XUMUUYECKHUX 0KOTaX M OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTHYECKONH IPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOILIEH Cpelibl
I[IAK. Ponp XuMuM B peHIEHMM 3KOJOrMYecKuX ImpoOieM. IlpupoaHble HCTOUHUKU
YTI€BOAOPOJIOB (Yrojib, MPUPOAHBIN ra3, HedTh), IPOAYKTHI UX MEepepadOTKH, UX POJb B
OBITY U TPOMBIIIJIEHHOCTH

4.3

XUMUYECKUN OKCIEPUMEHT: H3yuyeHue oO0Opas3loB MaTepuaylioB (CTEKIIO, CIUIaBbI
METaJJIOB, MOJIMMEPHbIE MAaTEPUAIIbI)

ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOOBaHMS K NPeAMETHBIM pe3yJbTaTaM 0a30BOro
MPOBEPAEMOro YPOBHSI OCBOCHUS OCHOBHOI 00pa3oBaTe/ibHOI POrPaMMbl OCHOBHOI'O
TpeOOBaAHUSA 0o01ero oopazosanusi Ha ocHoBe PI'OC

1 [Ipencrasnenue:

O TMO3HABAEMOCTH SIBICHUM MPHUPOJIbI, TOHUMAaHUE OOBEKTUBHOM 3HAYMMOCTHU
OCHOB XUMHUYECKOW HayKH Kak oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHMS,
1.1 KOMIIOHEHTa OOmIeil KylIbTypbl M MPAKTHYECKON AeATEIbHOCTH 4YeJOBEKa B
YCIOBUSAX COBPEMEHHOI0 O0IIEeCTBa; MOHMMAHUE MECTa XUMHH CPEAH APYruX
€CTECTBEHHBIX HAYK

O HAYYHbIX MCETOHAX IIO3HAHHWA, B TOM YHCIC JSKCIICPUMCHTAJIBHBIX U
TCOPCTUYCCKUX METOHAaX HCCICHOBAaHHA BCHICCTB H HU3YUCHUSA XHUMHYCCKUX
peaxunﬁ; YMCHUE HUCIIO0JIB30BATh MOACIIN IS O0OBACHEHHUS CTPOCHUA aTOMOB H
MOJICKYJI

1.2

0 cohepax mpodhecCHOHATBHOW EATCILHOCTH, CBS3aHHBIX C XUMHEH W
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHIKEHUSX XUMHUYECKON
HAYKH, YTO TO3BOJIMT OOYUYAIOIIUMCS pacCMaTpUBaTh XUMUIO Kak cepy cBoeit
Oyaymied mpodecCHOHATBHOU JIESTETbHOCTH M CHeNIaTh OCO3HAHHBIN BBIOOD
XMUMHU KaK TpOQHIBLHOTO MpeaMeTa TpU Mepexojie Ha YPOBEHb CPEIHETo
obmiero oopa3oBaHus

1.3

Bnanenne cucreMoil XHUMHYECKHX 3HAHMHA H YMCHHEC IPUMCHATHL CUCTEMY
XUMHUYCCKUX 3HaHHI>i, KOTOpas BKIIFOYACT:




2.1

BAKHEHIIME XUMHUYECKUE IMOHATHS: XUMHYECKUNM 3JIEMEHT, aTOM, MOJIEKYIA,
BEILIECTBO, IIPOCTOE M CIJIOKHOE BELIECTBO, OJHOPOJHAS M HEOJHOPOIHAsS
CMECbh, OTHOCUTEJIbHBIE AaTOMHAasi U MOJEKYJspHasT Macchl, KOJHMYECTBO
BEILLECTBA, MOJIb, MOJIIpHAas Macca, MOJISIPHbII O0O0BEM, OKCHJI, KHUCIOTAa,
OCHOBaHHUE, COJb (CpeaHssl), XMMHMUEcKas peaklus, PEeaKUUH COEAUHEHMS,
peaKknMy Pa3JOKEHHS, PEaKIHH 3aMELICHHs, pPEeaKIud OOMEHa, TEIUIOBOM
3pPeKT peakiuu, 5K30- M IHAOTCPMHUECKHE PEaKIMH, pacTBOP, MaccoBas
JI0JI1 XMMHYECKOIO JIEMEHTA B COEIMHEHUH, MaccoBas JOJS U IPOLEHTHas
KOHIIEHTpalus BEIIECTBA B PACTBOPE, AP0 aTOMa, dJIEKTPOHHBIN CIOW atoma,
aToMHasi opOWTanb, paguyc aToMa, BaJCHTHOCTb, CTENECHb OKHUCIICHUS,
XMUMHUECKasl CBA3b, D3JIEKTPOOTPULIATEIIBHOCTb, IMOJISIPHAsT U HENOJISIpHAs
KOBaJICHTHAsI CBS3b, HOHHAs CBS3b, METAJUIMYECKAsl CBS3b, KPUCTAJUIMYECKAs
pemérka (aTOMHas, MOHHAs, METaJUIMYEeCKasi, MOJEKYJspHasi), WOH, KaTHOH,
AQHUOH, DJIEKTPOJUT M HEDIEKTPOJIUT, DSJIEKTPOJMTHYECKAs AMCCOLMAIINs,
peakuuu HMOHHOTO OOMEHa, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
OKHCIIUTENb U BOCCTAaHOBHUTEIb, OKHCIECHUE M BOCCTAHOBIJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE PEAKIMH, CKOPOCTb
XUMHUYECKOM peakiuu, katanuzarop, [1/IK, koppo3us MeTaiuioB, CIuIaBbl

2.2

OCHOBOTIOJIATAIOIME  3aKOHBI ~ XWMHH: 3aKOH  COXpPaHEHUsS  MaccChl,
nepuoanueckuid 3akoH .M. MenzaeneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABoraapo

2.3

TEOPUU XMMHUHU: aTOMHO-MOJICKYJSIpHAsI TEOPHs, TEOPHS AICKTPOJIUTHUECKOU
IHUCCOLMAIIAT

Brnagenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHUE MPaBUIILHO UCIIOJIb30BaTh N3YUEHHBIE BEIIECTBA U MaTEpUANbI (B TOM
qrciie MUHEpaIbHbIC YI0OPEHNUs, METAJUTBI U CIUIABBI, POYKTHI TIEPEPaObOTKH
MPUPOHBIX MCTOYHUKOB YIIEBOJOPOAOB (Yrisi, IPUPOJHOTO ra3a, HEPTH) B
OBITY, CEIbCKOM XO3SHCTBE, Ha TIPOU3BOJICTBE M TIOHUMAHUE 3HAYCHHUS KUPOB,
O€JIKOB, YIJIEBOJOB JUIS OpraHW3Ma YEJOBEKa, YMEHHE IPOTHO3UPOBAThH
BJIMSIHUE BEIIECTB W XHMHUYECKHX IPOIECCOB HA OPraHu3M 4YeJOoBeKa WU

OKPYKAIOIYI0 TPUPOJHYIO CPEIY

3.2

YMCHHUEC HUHTCIPUPOBATH XMMHUYCCKUC 3HAHUA CO 3HAHUAMU OPYTUX y‘IC6HBIX
peaAMETOB

3.3

HAJIMYUE OTMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMH UH(POPMAIIHU IO XUMUU
(HayyHas ¥ HaydyHO-TIOMYJsipHAsl JIUTEparypa, CJIOBAapH, CIPABOUYHUKH,
UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OLCHUBATbH I/IH(i)OpMaI_II/IIO (6] BCIICCTBAX, Hux
IMPEBpaAlICHUAX U IMTPAKTHYCCKOM IIPUMCEHCHUHN U YMCHHUC HUCII0JIb30BATh e€ s
PECIICHUA y‘Ie6HO'HO3HaBaTeHBHLIX 3aJa4

Bnagenne ocHOBaMM MOHSATUIHOTO amnmapara U CUMBOJIMYECKOTO SI3bIKa XMMHH
JUIL COCTaBIICHUS (POPMYJT HEOPraHNYECKUX BEILECTB, YPAaBHEHUI XUMUYECKUX
peakuuii; ocHoBamu xuMudeckoit HomeHksaTypbl (IUPAC u TpuBHaibHOI)

YMeHue o0bsICHATh CBS3b IOJIOKECHHS 3JIEMCHTA B HCpHOﬂquCKOﬁ CUCTEMCE C
YUCJIOBBIMH XapaAKTCPUCTUKAMU CTPOCHUS ATOMOB XUMHYCCKUX JJIIEMCHTOB
(COCTaB u 3apiaa daapa, o6mee YuCJI0 BHCKTPOHOB), pacipeacicHucM
OJICKTPOHOB II0 3HCPIreTUUCCKUM YPOBHAM 4ATOMOB IICPBBIX TpéX Nepuoaos,
KaJausa U KaJlbIIUA

HpCI[CTaBJ'ICHI/IC 0 HepHOﬂquCKOﬁ 3aBUCUMOCTH CBOHCTB XHMMHYECKHX
9JICMCHTOB (pa;myc aToMa, BJICKTPOOTpI/II_IaTCJIBHOCTB), IMPOCTBIX M CJIOKHBIX
BCIICCTB OT IIOJIOKCHHUA JJICMCHTOB B HepHOﬂHqCCKOﬁ CHUCTEMCE (B MaJbIX
NEpruoJax U I'NiaBHBIX MOAT pynnax) 1 DJICKTPOHHOTI'O CTPOCHUS aTOMaA




7 YMeHue ki1accuuIpoBaTh:
7.1 XUMHYECKUE DJIEMEHTBI
7.2 HEOpPraHMYECKHE BELIECTBA
7.3 XMMHMYECKUE PEAKIIUHI
8 YMeHue onpenensrs:
8.1 BAJICHTHOCTh M CTETIEHb OKHUCIICHUSI XUMHUECKUX JIIEMEHTOB, 3aps]] HOHA
8.2 BUJI XAMUYICCKOU CBSI3U M TUTI KPUCTAJUTMYECKOM CTPYKTYPHI B COCTUHEHUSX
8.3 XapakTep Cpe/ibl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCITUTEITh H BOCCTAHOBHTEIb
9 YMeHne xapakTepu3oBarh (PU3NUYECKe M XUMHUECKHE CBOMCTBA!
91 IPOCTBIX BEIIECTB (KUCIOPOI, 030H, BOJAOPO, rpaduT, anma3, KpEMHHIA, a30T,
dbocdop, cepa, XJop, HATPUH, KK, MArHUN, KaJTbIIUNA, aTFOMUHUAM, KEJIE30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIE HMX BOJHBIX pPacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJIOPOJ, OKCUJIBI M TUIIPOKCUABI MeTauioB [-IIA rpymm,
9.2 amomunusi, meau (II), uunka, xenesa (II u III), okcuner yrnepona (II u IV),
kpemHus (IV), azota u pocdopa (III u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTasl, a30THadA, hochopHas, yrojibpHas, KpEeMHHEBAsI KHMCJIOTA U UX COJIH)
MIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT HX
9.3 COCTaBa M CTPOCHUS, NMPHUMCHECHHUE BENISCTB B 3aBHCHMOCTH OT WX CBOWCTB,
BO3MOYHOCTb TIPOTEKAHUS XUMUYCCKUX MTPEBPANCHHUI B PA3JIMUHBIX YCIOBHIX
10 YMeHUe COCTaBJIATh MOJICKYJISPHBIC W WOHHBIC ypaBHEHUS pPEaKIHid, B TOM
qrce:
10.1 peakiuii HOHHOTo oOMeHa
10.2 OKHCITUTEIIbHO-BOCCTAHOBHUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX XAMHUYECKHE CBOWCTBA M3YYCHHBIX KIIACCOB (TPYII)
HEOPraHUYeCKUX BEIICCTB
104 TTOITBEPIK TAIOIIHNX TEHETHYECKYIO B3aMOCBS3h MEXKTY HUIMHU
11 YMeHMe BBIYUCIIATH (TPOBOIUTH PacUEThl):
111 OTHOCHTENIbHYIO MOJICKYJSIPHYIO W MOJISIDHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJTF0 XUMHYECKOTO AJIEMEHTA B COCAMHCHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ia3oB
11.4 10 YpaBHEHHSM XHMHUYCCKHX PEAKIMi M HAXOJUTh KOJIUYECTBO BEIIECCTBA,
00BEM 1 MacCy peareHTOB HIIU MPOYKTOB PEaKIUH
12 Bianenue (3HaHNE OCHOB):
OCHOBHBIMM METOJIaMU HAy4yHOT'0 TMO3HaHUs (HAONIOJICHHE, HW3MEpCHUE,
121 OKCIEPUMEHT, MOJCIUPOBAHNUE) TPU H3YYCHUH BELIECTB U XMMUYECKHX
SBIICHUH;, yMEHHE CQOPMYIUPOBaTH MPOOJIEMY U TPEIIOKHUTh IyTH €6
penieHus
129 0e30macHOi pabOThl ¢ XMMHYECKHMMH BEIICCTBAMH, XMMHUYECKOW IMOCYIOW |
71a00PaTOPHBIM 000PYIOBaHHEM
npaBuiiaMyd 0e30TMacHOTO OoOpallleHHs C BeleCTBaMH, HCIOJIb3yeMbIMH B
MOBCEIHEBHOM JKM3HHU, TIPaBUIIAMU TOBEJCHHSI B IENIAX COEPEKEHUS 3OPOBHS
12.3 U OKpyXarolleid MpUpOJHOW cpelbl; IMOHMMaHUe Bpela (OMacHOCTH)
BO3JICHCTBUSI Ha >KMBBIE OPraHW3Mbl OIpPENEIEHHBIX BEIIECTB, CIOCOOOB
YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3CHCTBUS
13 Hannume mpakTHYeCKUX HAaBBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS
CIEIYIONMIUX XUMUYECKIX IKCIIEPUMEHTOB:
U3yuyeHHe U ONHCaHHe (PU3NYECKHX CBOWCTB BEIECTB; O3HAKOMJICHHE C
13.1 (U3MYECKUMU ¥ XHUMHYECKUMH SIBJICHHSIMH, OTIBITHL, HILTIOCTPUPYIOLTHE

MPHU3HAKU NPOTCKAHUA XUMHUYCCKUX pCaKLII/Iﬁ




13.2 n3yueHHe crnocoO0B pasesieHus cMecer

[OJIydeHHE KHCIOpOJa U H3Yy4EHHME €ro CBOMCTB; IOJIydeHHE BOJIOpOJAa U
13.3 U3y4EHHE €r0 CBOMCTB; MOIy4EHHE YIVIEKHCIIOTO I'a3a U U3y4eHUE €ro CBOMCTB;
MIOJIyYE€HUE aMMHUaKa U U3y4EHHE €ro CBONCTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MAacCOBOM J0JEH PaCTBOPEHHOIO
BEILIECTBA

13.4

NpUMEHEHHE WHAWKATOPOB (JIakMyca, MeTHopamxka u (eHondTanenna) amis

13.5 .
OTIPEJICTICHHUS XapaKTepa CPeJibl B PACTBOPAX KUCIIOT U LICJI0YeH

UCCIIEJIOBAaHUE M OINMCAHHWE CBOWCTB HEOPraHUYECKUX BELIECTB Pa3IMYHBIX
KJIaCCOB; M3Y4EHUE B3aUMOJCHCTBUS KUCIOT € METallaMH, OKCHJaMH
METaJIJIOB, PAacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHMSIMM, COJIIMU;
MOJIy4€HUE HEPACTBOPUMBIX OCHOBAHMI; BBITECHEHHE OJJTHOTO METaJlla JPYyruM
U3 pacTBOpa COJM; HCCIeJOBaHHE aM(OTEpPHBIX CBOMCTB T'MIPOKCHIOB
ITIOMHUHMS M IMHKA

13.6

peleHne JKCIMEePUMEHTAIbHBIX 3a7ad 1o TemMaM: «OCHOBHBIE KJIAcChI
HEOPraHMYECKHX  COCAMHEHUN»,  «DIEKTPOIUTHYECKAs  JUCCOIHAIUY;
«Baxaenmre HeMeTalIbl U WX COSIWHEHUS», «BakHeHImne MeTannbl U X
COCTUHCHHUS

13.7

XHUMWYECKHE OKCIIEPUMEHTHI, WJUTIOCTPUPYIOIINE MPHU3HAKA IPOTEKAHHS
peaknmii MIOHHOTO OOMEHa; KayeCTBEHHBIC PEaKIMH Ha MPUCYTCTBYIOIIHE B
13.8 BOJIHBIX PacTBOpaxX HOHBI: XJOpHI-, OpOMUI-, HOTUMI-, Ccylbdart-, docdart-,
KapOOHAT-, CHJIMKAT-aHHUOHBI, THAPOKCH-HOHBI, KATHOHBI aMMOHHS, MarHWs,
KaJIbIUsl, AIIOMHUHUS, Kenesa (2+) u xenesa (3+), menu (2+), nuHKa

14 VYMeHnue:

141 MPEICTaBIATh PE3YJbTaThl SKCIIEPUMEHTa B ()OpME BBIBOJOB, JIOKA3aTENbCTB,
' rpadMKOB U TAOJIHI] ¥ BBISBIISITH SMITUPUUECKHE 3aKOHOMEPHOCTH

yCTaHABIIMBATh CBS3M MEXAY pEabHO HAONIONAEMBIMH XUMHYECKUMHU
14.2 SABJICHUSIMHA W TPOIECCAaMHU, MPOUCXOSIIIMMH B MaKpO- M MHKPOMHDE,
0OBSICHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB

HHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IroCYaJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 [lepBoHayanbHbIE XUMUYECKUE MOHATHUS

1.1 | Ywucrele BemectBa 1 cMecu. CriocoObl pa3aeneHus: cMecei

19 ATOMBI U MOJIEKYJbl. XHUMHYECKUE 3J€MEHTbl. CHUMBOJBl XUMHYECKHX 3JIEMEHTOB.
[IpocThie 1 CI0KHBIE BEIIECTBA.

13 Xumuyeckass ¢opmyna. BaleHTHOCTH aTOMOB XUMHUYECKUX dleMeHToB. CTemneHb
OKHUCJICHUS

14 3aKOoH MOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAs aToOMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsipHas macca. MaccoBas 10715 XUMHUUYECKOTO dJIEMEHTA B COEUHEHUHN

15 KomnnuectBo BemectBa. Mosb. MonspHast macca. MouisipHbIil 00b€M ra3oB. Bzanmocsssb
KOJINYECTBA, MACCHI U YNCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

16 ®u3nueckue U XUMUYECKHUE SBIECHUA. XUMHYECKas peakuuss U e€ NpU3HAKU. 3aKOH
COXPAaHEHUs MACChl BEIIECTB. XHUMHUYECKHUE YPABHEHUS

2 [lepuomnueckuii 3axkoH u llepuonnueckas cucrema XuUMHUYECKUX dieMeHToB JI..

MenpeneeBa. CTpoeHue aToMOB




2.1

Ilepnoguueckuinn 3akoH. Ilepuonmueckas cucrema xXumuyeckux aemeHtos JI.U.
MenpeneeBa. Ilepuoasl u rpynmbl. @U3NYECKUN CMBICH MTOPSAAKOBOTO HOMEPA, HOMEPOB
IIEpUOAA U IPYIIIBI JJIEMEHTA

2.2

Crpoenne artomoB. CoctaB aromHbIX szep. W3orombl. OnextpoHsl. CrpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MepBBIX 20 XUMHUYECKUX 31eMeHTOB l[leproanyeckoit
cucremsl JI.11. Menneneesa

2.3

3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB XHMMYECKUX JJIEMEHTOB IEPBBIX TPEX
MIEpPHOJIOB, Kallus, KaJablus (paanyca aTOMOB, 3JIEKTPOOTPULIATEIIBHOCTH, METAJNINYECKUX
U HEMETAJUIMYECKUX CBOMCTB) M HX COEIMHEHUH B COOTBETCTBUHU C IOJIOKEHHEM
aneMeHTOB B Ilepuoanueckoil cucteMe U CTPOEHHEM UX aTOMOB

Ctpoenue BemecTa

3.1

Xumuyeckas CBSI3b. KoBanentHas (monstpHast u HETIOJISIpHAS ) CBSI3b.
DNEeKTPOOTPUIIATEILHOCTh XUMHUYECKHX 3JIeMeHTOB. MoHHas cBsi3b. Meramumueckast
CBSI3b

3.2

Tumnbel KpUCTAIUTMYECKUX PEIMIETOK (aTOMHas, MOHHAs, MeTaJuIM4ecKas), 3aBUCUMOCTh
CBOICTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMHYECKOM CBSI3U

Baxwueitmme NpEACTAaBUTCIIN HCOPTraHUYCCKUX BCHICCTB. Hemeranner u ux COCIMHCHUA.
Merannsl 1 ux COCINHCHUA

4.1

Knaccupukanuss #1  HOMEHKJIATypa  HEOPraHMYECKUX  COEIUHEHHWIl:  OKCHIOB
(coneoOpa3yromue: OCHOBHBIC, KHCIOTHBIC, aM(OTepHBIE) U HECcoJIeoOpasyroIIue;
OCHOBaHMHU (IIETIOYM M HEPACTBOPHMBIE OCHOBAHUS); KUCIOT (KHUCIOPOICOACPIKAIINE H
OECKHCIOPOHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KHUCIIBIX)

4.2

dusnyecKkue 1 XUMUYECKHE CBOMCTBA MIPOCTHIX BEIICCTB-HEMETAIUIOB: BOJIOPO/IA, XJIOPA,
KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusznyeckne M XUMUUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCETAJIJIOB: JIMTHSA, HATpPUA,
KaJlusi, Mardust M1 KajJblM:A, aJJFOMHHHSA, XKEJIC3Aa. 9J'I€KTpOXI/IMI/ILIeCKI/II\/'I paa HaHpH)KCHI/Iﬁ
METAJIJIOB

4.4

du3nyeckue W XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHHH HEMETAIJIOB:
XJIOPOBOJIOPO/JIA, CEPOBOJIOPO/Ia, AMMHAKA

4.5

dusnveckrue 1 XUMUYECKHE CBOMCTBA OKCHIOB HemeTauioB: cepol (IV, VI), azota(Il, IV,
V), docdopa(lll, V), yrnepona(Il, IV), kpemuausa(IV). [Tonydenre oOKCHI0B HEMETAIIOB

4.6

Xumudeckue cBorcTBa okcuaoB: MetaiioB IA—IIIA rpynm, nuaka, meau(Il) u sxenesza(ll,
I11). [TosrydeHne OKCHIOB METAIIJIOB

4.7

XUMUYECKHE CBOICTBA OCHOBaHMII M amMQOTEepHBIX THUIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB AallFOMHUHHUS, >Kejie3a, LuHKa). [lomyueHue ocHoBaHMI U aM@OTEPHBIX
TUAPOKCUIOB

4.8

OOmue XuMUYecKHe CBONCTBA  KHCIOT:  XJIOPOBOJOPOJHOM,  CEPOBOIOPOIHOM,
CEpHHUCTOH, cepHO#l, a30THOH, QochopHOl, KpeMHHUEBOH, yroibHOH. Ocolbie
XMMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CepHOMl W a30THOM kucioT. I[lomyueHue
KHCIIOT

4.9

OO61ue XuMHUYECKUE CBOMCTBA cpeHuX coneil. [lomydyenue coneit

4.10

[Tonmydyenue, cobupanue, pacro3HaBaHHE BOJOPOJA, KUCIOPOJA, AMMHUAKA, YIIIEKUCIOTO
rasa B Ja0opaTopuu
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ITomyyeHne aMMuaka, CepHOI U a30THON KHUCIOT B MpOMBIIIEHHOCTH. OO0mue crnocoobt
MIOJIYYEHUS] METAJIJIOB

4.12

I'eneTnueckas CBA3b MCKAY KJIaCCAMH HCOPIraHNYICCKUX COCIUHEHUI

XHUMHYECKHUE pCaKnun

5.1

Knaccn(pmcamm XUMHWYCCKNX peaKuHﬁ IO Pa3JIMYHBIM IMPU3HAKAM: TI0 YUCITY U COCTABY
Y4aCTBYIOIIIUX B PCaKIMU BCUICCTB, 11O TCIIJIOBOMY B(I)(I)CKTY, 10 U3MEHEHHUIO CTeNeHel
OKHCJICHHA XUMHWYCCKUX 2JICMCHTOB




TennoBo#t 3pQeKT XUMHUYECKOH peakiuH, TEePMOXHMMHYECKHE YypaBHEHHUS. DK30- W

5.2 SHJIOTEPMHUUECKUE peakiiu. TepMOXUMHUYECKHE ypaBHEHHS
OKHCIUTENTPHOBOCCTAHOBUTENIbHBIE — peakiuu. OKHUCIUTENM U BOCCTAHOBUTEIH.

5.3 | IIpomeccor OKHCIICHUS u BOCCTaHOBJICHUSI. DIEeKTPOHHBIN Oananc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINU

54 Teopust snexTpoauTHUECKON auccouuanvu. KaTHOHBI, aHUOHBI. OJEKTPOJIUTHL U
HEeIEKTPoJINThl. CUIIbHBIE U cl1a0ble A1eKTPoJInThl. CTENeHb AUCCOIMALUN

55 PeaKHI/II/.I. HMOHHOTO OOMeHa. Y CloBUS [pOTEKaHN peakuuii HOHHOTO OOMEHa, MOJIHbIE U
COKpaII€HHbIE HOHHBIC YPaBHEHUS PEaKIIHii

6 XUMHS M OKpY>Karomias cpeia
BemectBa u MaTepuaibl B IOBCEAHEBHON KM3HU YelIOBEKA. be3onmacHoe HCIoIb30BaHUE

6.1 | BemiecTB M XHMHYECKMX peaknuid B jaboparopun U ObiTy. IlepBas momomip mpu
XUMHUYECKHX 0XKOTaX M OTPABJICHUSIX
XUMHYECKOE 3arps3HEHHE OKpyKarolled cpeabl (KUCIOTHbIE MOXAMW, 3arps3HEHue

6o | TOUBBL BO3IyXa M BOJ0EMOB), cIOCOObI ero npeaoTBpaiieHus lpenensuas gomyctumas
koHueHTpauus BemectB (IIJIK). Posip XuMuM B permieHHH 3KOJOTHYECKHX IMPOOJIEM.
VYcunenue napHukoBoro ¢ dexra, pa3pylieHrne 030HOBOTO CIIOsI
[Ipumenenue cepwl, azoTa, docdopa, yriepona, KpeMHUS U HUX COEIWHEHHUH B OBITY,

6.3 | MEMIHHE, IPOMBIIIEHHOCTH U CEITbCKOM xo3stiictBe. [IpMeHeHre MeTaIoB U CIUIaBOB

' (cranmp, 4yryH, JIOpPaTIOMUHUN, OpOH3a) B OBITY W IMPOMBILIUIEHHOCTH WX COEAMHEHUH.
[ToHsiTHE O KOPPO3HH METAJIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4 [TpupoHBIE HCTOYHHUKH YTIEBOJIOPOIOB (YTrOJb, TPUPOIHEIN ra3, He(Th), TPOIYKTHI MX
nepepaboTku (OEH3UH), UX POJIb B OBITY ¥ MPOMBIILIEHHOCTH
IlepBoHauanbHble MOHATHA 00 OpPraHUYECKUX BEIECTBAX KaK O COEIUHEHHUSAX yriepoja

65 (MeraH, 3TaH, ATUJIEH, ALETHIIEH, 3TAHOJ, TJIMLEPHUH, YKCycHas Kuciota). [loHsrtue o
OMOJIOTHYECKH Ba)XKHBIX BEIECTBAX: XKHUpaX, O€NKax, yrJIeBOAAaX — U UX POJIM B >KU3HU
qeJoBeKa

7 Pacuérsl:

7.1 | mo dhopmynaMm XUMHYECKUX COCTMHEHUN

7.2 | Macchl (MaccoBOM) JI0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 | MO XUMHYECKUM ypaBHEHHSIM
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