MYHULHUIIAJTBHOE BIOJ’KETHOE OBIIEOBPA30OBATEJIBHOE YUYPEXJIEHUE
YYPOBUUYCKASA CPEJHASA OBIIIEOBPA3ZOBATEJIBHASA HIKOJIA

AHHOTanUsT K padoyell mporpamme
y4eOHoro npeamera «Xumus» 1Js 8-9 kiiaccon
Pabouass mporpamma ydeOHOro mnpeaMera «XuMHS» 00s3aTeIbHON NpeaMeTHOW o00sacT «EcTecTBeHHO-HAay4YHBIC
MPEAMETHD» SIBIISIETCA YacThl0 OCHOBHOM 00Opa3oBaTesIbHOW MpOrpaMMbl OCHOBHOro obmiero odpasosanus (OOII OOO)
MBOY Uyposunuckoii COIll, paspaborana B coorBercTBuU ¢ myHKTOM 32.1 ®I'OC OOO Ha ocHOBe DenepanbHOiM
pabouell mporpaMMbl MO XMMHU € y4€TOM TeMaTHueckoro ranupoBanuss ®I'BHY «UHCTHUTYT cTpaTeruu pa3sBUTHS
oOpa3zoBanusi» Poccuiickoii akagemun oOpa3oBaHus 1 peaiausyercs 2 roja ¢ 8 mo 9 kiacc.

Pabouass mporpamma paspaboTaHa ydWTelleM XHMHHW ILIKOJBI C HcHojib3oBaHueM «KoHCTpykTopa paboumx
nporpaMm» caiita «Enunoe conepxanue oouiero oopa3oBaHus» B COOTBETCTBUU ¢ [lonoxkeHnem o pabouynx nporpammax
W OIpeNeNseT OpraHu3alio 00pa3oBaTENLHON AEATENLHOCTH YYUTENs B IIKOJNE MO mpeaMery «Xumusy. Pabouas
MporpaMMa COACPKUT CIEAYIONINE CTPYKTYPHBIC JICMEHTHI:

-TIOSICHUTENBHYIO 3aI1CKY;

-001IIYI0 XapaKTEPUCTHKY YU4eOHOTO peaMeTa « XUMHUSI»;

-1IeIM U3y4YeHUs y1eOHOT0 peaMeTa « XUMUs»;

-MeCTO y4eOHOTro npeaMeTa «XUMUsD B yueOHOM IIaHE;

-coziepkaHue yaeOHOro peaMeTa « XUMUS;

-IJIAaHUPYEMBIE Pe3yNbTaThl (INYHOCTHBIE, METAPEAMETHBIE U IPEIMETHBIE);

-TeMaTH4YecKoe IIaHUPOBaHKHe, CHOPMHUPOBAHHOE C YUETOM pabodel MporpaMMbl BOCIUTAHUS U BO3MOXKHOCTBIO
ucnoib3oBanus DOP/IIOP.

Pabouas mporpamma ob6cyxxaeHa Ha 3aceganud LLIMO yuurtenell ecTECTBEHHO - HayYHBIX HPEAMETOB LIKOJIHI,
MPUHATA PEIICHHUEM Iemaroruyeckoro cosera (mporokosn Nel ot 29.08.2023r.), yrBepskiacHa npukazoMm nmo MBOY
Yyposuuckorr COII Ne29 ot 01.09.2023r. B kadectBe wactu conepxkanus OOIT OO0

Ha ocHoBe nanHOW mnporpammbl yuutenem paspabateiBaetcs KTII B coorBerctBum ¢ llomokeHuem o
KaJeHIapHO-TEMaTHYECKOM IUIAaHMPOBAaHMM MO Yy4eOHOMY Ipeamery, Kypey, moxymo. KTII paccmarpuBaercss Ha
3acenanuu LIIMO u cornacyercs ¢ 3amecturesnieM mo Y BP.

Beinucka
U3 OCHOBHOW 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusi

PABOYAS ITPOTPAMMA
yueOHOro npeamera « XuMHs»
AJis1 odyuaromuxcs 8-9 kiaccon
(0a30BbBIi1 YpPOBEHbD)

CPOK peaju3auum 2 roaa

MNOSICHUTEJbHAS 3ATINCKA

Pabouas mporpamma ydeOHOro mpeamera «Xumus» (mpenMetHas o0nacTh «EcTecTBeHHO-HayuyHBIC MPEAMETHI») Ha
YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHWsI COCTAaBJeHa HAa OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHS HPOrPaMMBI
OCHOBHOTO 00mIero obpaszoBanus PexepaabHOTO TOCYIAPCTBEHHOIO0 00pa30BaTEILHOTO CTaHIAPTa OCHOBHOTO OOIIETro
obpazoBanmst (PI'OC OOO0), dDenepansHOil 00pa3oBaTEIHHONW MPOTPaMMBI OCHOBHOTO 00mmiero ob6paszoBanms (DOII
000), denepanbHOil paboueii mporpaMmsel o yueOHoMy mpeamety «Xumus» (OPII « Xumusy»), a Takke OpueHTHPOBaHA
Ha IIeNIeBbIe MPUOPUTETHI, C(HOPMYITUPOBAHHEIC B Qe/ieparibHON paboueii mporpaMMe BOCIIUTAHHS.

OBHIAS XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA «XUMUS»

[Iporpamma mo xumum Ja€T TpEACTaBIEHHE O IENAX, OOmell cTparermd OOydYeHHs, BOCIIUTAHUS U Pa3BUTHA
oOyvaromuxcsi  CpelcTBaMd  y4eOHOTO TpeAMeTa, YCTaHaBIMBAeT 00s3aTeNbHOE TIPEIMETHOE  COZICpIKaHHe,
MpelycMaTpUBaeT paclipe/ielieHne ero 1o KjiaccaM M CTPYKTYpPHpPOBaHME MO pas3zesiaM M TeMaM NMPOrpaMMBbl 110 XUMUH,
OTIpeZieTIsieT KOJMYECTBEHHbIE M KAaYeCTBEHHBIE XapaKTEPHUCTUKU COJACPIKaHWsS, PEKOMEHIYEMYIO IMOCIeI0BaTeIbHOCTh
M3YYEHUS XUMHUHM C YIETOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH Yy4eOHOTO TpoIiecca, BO3PACTHBIX
ocobeHHOCTEel O00YyYaloUIMXCcsl, OMpenessseT BO3MOXKHOCTH IpeaMeTa Ajis peanu3alud TpeOOBaHUH K pe3yibTaTam
OCBOEHHMSI OCHOBHOH 00pa30oBaTeIbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a Takxke TpeOOBaHUN K
pe3ynbTaTaM OOyYeHWS XMMHU Ha YpPOBHE IleNiell M3y4eHHs MpeaMeTa W OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIbHOM
JIesITeIbHOCTH 00yYaroIIerocst Mo OCBOCHUIO yUYeOHOTO COAepKAHMUA.

3HaHUEe XMMHUH CIIYy>KUT OCHOBOH Ui (OPMUPOBAHMS MHPOBO33PEHHUSI OOYUaIOIIErocs, ero MpeACTaBICHHH O
MaTepUaIbHOM €IUHCTBE MHPA, BAXXHYIO POJIb UTPAIOT (hOPMUpPYEMbIE XUMHEH TPECTaBICHNS O B3aMMOIPEBPAIEHUIX
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SHEPTUU W 00 SBOJIONMH BEIIECTB B MPUPOJAE, O MYTSAX PEIICHHs IIO0aNbHBIX MpOOIeM YCTOHYMBOIO pa3BUTHUS
YeII0OBEYeCTBAa — CHIPHEBON, YJHEPTETUIECKOH, MUAIIEBON U SKOJIOTHYECKOW 0€301MacHOCTH, TPOOIeM 3IpaBOOXPaHEHHSI.

Uzyuenne xumun:

CIOCOOCTBYET pean3aluy BO3MOXKHOCTEH Il caMOpa3BUTUS M POPMUPOBAHHUS KYJIBTYPBI INYHOCTH, €€ 00IIeH 1
(YHKIIMOHANBHOM TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHHME MBIIUICHHSI W TBOPUYECKHX CHOCOOHOCTEH OO0ydYalomuXcs, HABBIKOB HX
CaMOCTOSTEIILHOMN y‘I66HOI>'I ACATCIIBHOCTH, SKCIICPUMEHTAIIBHBIX W HCCICA0BATCIBCKUX YMeHHﬁ, HCO6XOZII/IMI)IX KaK B
MTOBCETHEBHOM KU3HU, TaK U B MPO(hecCHOHANTBHOMN AeATeTbHOCTH;

3HaKOMHUT CO CHeNH(PHUKOW HAYYHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBHI IIEJIOCTHOTO B3TIISIIa HA EIWHCTBO
MPUPOJIBI W YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTamoM B (OPMHPOBAHWH €CTECTBEHHO-HAYYHOW TPaMOTHOCTH
oOyJarommxcs;

Croco0CTBYeT (POPMHPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHUSIM, K TMPUPOAE, K
YeJI0BEKY, BHOCUT CBOI BKJIAJI B 9KOJIOTUYECKOE 00pa3oBaHUe 00yUaroIuXcsl.

JlaHHbIe HaAmpaBICHUS B OOYYCHHH XHMHH OOCCIEUMBAIOTCS CHEIU(PUKON comepaHUs yIeOHOTO IIpEeaMeTa,
KOTOPBIN SBIISIETCS TEAarOTHYECKH aJalTHPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKH XMMHHU Ha OMpeAeNEHHOM dTare eé
pasBHUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OPUEHTHPOBAH HA OCBOCHHE OOYUYAIONIMMHUCS CHUCTEMBI
TNEpBOHAYAIBHBIX MMOHATHH XUMHH, OCHOB HeOpFaHH‘IeCKOﬁ XUMUHU U HEKOTOPBIX OTACIBbHBIX 3HAYMMBIX MMOHATHI
OpPraHUYECKOW XVMHUH.

CtpyKTypa copepkaHHs IPOrpaMMbl 10 XUMHUH c(OPMHUPOBAHA HA OCHOBE CHCTEMHOTrO MOAXOJa K €€ M3yUYCHHIO.
CoaepncaHI/Ie CKJIaabIBACTCA W3 CHUCTEMBbI MOHATHH O XWMHYECKOM DJJIEMEHTE H BCIIIECTBE N CHCTEMBI MHOHATHH O
XUMHUYECKOM peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OpPraHM30BaHBI 10 MPHUHIMITY IOCIEI0BATEIHHOTO pa3BUTHS
3HaHUH Ha OCHOBE TEOPETHYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

—aTOMHO-MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

—Ilepnonngeckoro 3akona /. . MenaeneeBa kak OCHOBHOTO 3aKOHA XHMHU;

—y4eHHs O CTPOEHUH aTOMa U XUMHUIECKOH CBSI3H;

—TpeAcTaBIeHHN 00 DIEKTPOIUTHICCKON JUCCOIUAIINHN BELIECTB B paCTBOpAXx.

Teopernueckne 3HaHMS pPAcCMATPUBAIOTCS HA OCHOBE AIMIIMPUYECKH TONYYEHHBIX M OCMBICICHHBIX (DaKTOB,
pa3BHUBAIOTCA TOCIENIOBATENHFHO OT OJHOTO YPOBHS K IPYTOMY, BBITONHSAA (YHKIMHA OOBSICHEHHS M TIPOTHO3WPOBAHUS
CBOICTB, CTPOEHHS W BO3MOYKHOCTEH MPAKTUIECKOTO IPUMEHEHHS U TIOTYUSHHS N3YIaeMbIX BEIIECTB.

OcBoeHMEe MPOTrpaMMBbl MO0 XMMUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKON COCTABIISIOIICH
HayYHOM KapTHHBI MHpa B JIOTHKE €€ CUCTEMHON MPHUPOJIbI, IECHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHUIO M METOAaM
TIO3HAaHUA B HAYyKeE. I/I3yqu1/Ie XUMUHU ITPOUCXOIUT C MPUBJICUCHHUEM 3HAaHUU U3 paHE€ N3YUCHHBIX y‘-Ie6HBIX mpeaAMETOB!
«Oxpyxatouuii Mup», «brnonorus. 5-7 knacce» u «dusuka. 7 Kiacc.

[Tpu u3yyeHnn XUMHUK TPOUCXOAUT POPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKON HAyKH KaK 00JacTH COBPEMEHHOTO
€CTCCTBO3HAHUAA, HpaKTH‘IeCKOﬁ JACATCIIBHOCTHU YCJIOBC€KAa M KaK OOHOT'0O M3 KOMIIOHCHTOB MHpOBOﬁ KYJIBTYPBI. 321)13‘-121
y4e0HOro MmpeaIMeTa COCTOUT B POPMHUPOBAHUN CUCTEMbl XUMHUUSCKUX 3HAHUNA — BaXKHEHITNX (DaKTOB, MOHATHIA, 3aKOHOB
Y TEOPETHUYECKUX IMOJI0KEHUH, JOCTYITHBIX 0000IICHNH MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HAYKH, B IPHOOIIEHUH K
HAayYHBIM METOJaM TII0O3HAHUS TIPU W3yYEeHHHM BEIIECTB M XHMHUYECKHX peakuud, B (QOPMHPOBAHMHM U Pa3BUTHU
MO3HABATEJIbHBIX YMEHHH U WX MPUMEHEHUU B y4eOHO-TIO3HABATENBHON U y4eOHO-UCCIICIOBATEIBCKONW ACITEIBHOCTH,
OCBOCHHH TIpaBuJI 0€30MaCHOT0 OOpAaIleHHsI C BEI[ECTBAMH B TIOBCEAHEBHOM JKHU3HHU.

HEJIN U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMMU S
[Ipu n3y4eHnu XMMHUM Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs BaKHOE 3HAUEHHE IPHOOPENN TaKKe LeJId, KaK:

—(pOopMHUpOBaHHE HHTEIUIEKTYyal bHO pa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa3oBaHHIO, COTPYIHHYECTBY,
CaMOCTOSITETFHOMY IIPHHATHIO PEIISHHH, CIOCOOHON aJanTHPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBHUSIM KU3HU;

—HaNpaBJIC€HHOCT, OOy4YeHHsS HA CHCTEMAaTHYeCKOe MPHOOLIEHWE OOYYaloUIMXCsl K  CaMOCTOSTEIbHOM
[I03HABATEIbHOM AEATEIbHOCTH, HAYYHBIM METO/AM IO3HaHUA, (OPMUPYIOIIMM MOTHBALIUIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMUH;

—o0ecrieueHNe  YCJIOBHH, CHOCOOCTBYIOIIMX NPHOOpPETEHHIO OOy4aroIMMHCS ONbITa  pa3sHOOOpazHOU
JeSITEIbHOCTH, ITO3HAHUS U CAMOIIO3HAHMS, KJIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETCHIINI), MIMEIOIINX YHUBEPCAIbHOE
3HaYeHHE AJIs1 PA3IMYHBIX BUJIOB JIEATEIBHOCTH;

—(hopMupoBanue o00IEeH (YHKIMOHAILHOW W E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIC YMCHUU
OOBSICHATD U OLICHUBATD SIBICHUS OKPY>KAIOIIET0 MUPA, UCIIOJIB3YsI 3HAHUS U OIBIT, OJYYEHHBIE NIPU U3YUCHUH XUMUH,
MPUMEHSTh UX MPH PELICHUH NPOOJIEM B TOBCEAHEBHOW )KU3HU U TPYIOBOH ESTEIBHOCTH;

—(popMupoBaHHEe y 00yUYarOIIMXCs TYMAHUCTUIECKUX OTHOILCHUN, TOHUMAaHHSI LIEHHOCTH XUMUYECKUX 3HAHUH JJ1s1
BEIPa0OTKH 3KOJIOTHYECKH 1eNIeCO00Pa3HOro MOBENEHHS B OBITY U TPYAOBOH JESITEIBHOCTH B LIENAX COXPAHEHHUS! CBOETO
30POBBS M OKpY>Karolleld IpUPOIHON Cpebl;



—pa3BUTHE MOTHBALIMK K OOYUYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIIUTAHUIO HA OCHOBE yCBOCHHS
00IIIeYeTIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY TNPOGMIA W HANpPaBIEHHOCTH TAIbHEHIIIETO
00y4eHusI.

MECTO YYEBHOI'O IPEJIMETA «XUMMUS» B YYEBHOM IIJIAHE

OO1miee YyhCIo YacoB, OTBENEHHBIX IS U3yUCHHS XHMMUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHuUs, COCTABIIAET
136 vacos: B 8 kimacce — 68 uacos (2 yaca B Hezemo), B 9 kiacce — 68 gacos (2 yaca B HeleNO).

COJAEP)KAHUE OBYUYEHMNS
8 KIIACC

IlepBoHayaibHbIe XMMUYECKHE TIOHATHS

[Ipenmer xumuu. Ponb XMMUHM B JKM3HM YeloBeka. XUMHUS B cucreMe Hayk. Tenma u BemectBa. Pusnueckue cBOicTBa
BEIECTB. ATperatHoe cocTosiHUe BelecTB. [loHATHEe 0 MeTonax Mo3HaHUS B xUMHU. YucThie BemlecTBa U cMecu. CrocoObl
pa3aeeHus CMECEH.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHYECKHX 3JEMEHTOB. [IpocThle M CIIOXHBIE BEIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas (opMyna. BaleHTHOCTP aTOMOB XHMHYECKHX O3JICMEHTOB. 3aKOH TIOCTOSHCTBA COCTaBa BEIICCTB.
OtHocuTenbHas aToMHas Macca. OTHoOcUTeNnbHas MOJEKyJsipHas wmacca. MaccoBas A0 XHMHYECKOTO OJJIEMEHTa B
COEIMHEHNH.

KonuuectBo BemectBa. Monb. MomsipHas Macca. B3auMoCBs3p KOJIMYECTBA, Macchl U 4HUCIA CTPYKTYPHBIX €IUHMIL
BemiecTBa. Pacuérel mo GpopMynaM XUMHYECKHX COCHHEHHN.

QDu3nuecKue U XUMHUYECKUE SIBIICHUS. XUMHUECKas peakuus U e€ NPU3HAKU. 3aKOH COXPAaHEHUS MacChl BEIIECTB.
Xumuyeckue ypaBHeHus. Kimaccu@ukarist XuMHUECKUX peaknuuii (CoeIMHEHUs, pa3I0KeHHs], 3aMEIIeHUs, OOMeHa).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XHUMHYECKOW MOCYIOH, MpaBWiIaMu pabOTHl B J1abopaTopuu W npuémamu oOpalleHus ¢ J1abopaTOpHBIM
00opynoBaHUEM, U3YUYCHHE U OMUCAHHE (PU3UICCKUX CBOMCTB 00pa3llOB HEOPTaHWYECKHUX BEUICCTB, HAOMIOCHHE (PU3NICCKUX
(nnaBieHue BOCKa, TasiHUE JIbJa, PACTUPAaHUE caxapa B CTyIKe, KHTICHHE M KOHICHCAIUS BOJbl) U XUMUYECKUX (TOpEeHHE CBEYH,
MpOKaJMBaHUE MEJHON TPOBOJIOKH, B3aMMOJCHCTBHE Mella C KUCIIOTOW) SIBICHUH, HaOJIOJICHHEe W OINHCAHWE TPU3HAKOB
MPOTEKAHMsI XUMHUYECKUX PeakIuii (pa3oKeHne caxapa, B3aUMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwus, pas3ioKeHHe
ruapokcuga meau (ll) mpu HarpeBanum, B3aumojeiicTBue jxene3a ¢ pactBopom comu meau (ll), u3yuenme cmocoGoB
paszeneHusl cMeceil: ¢ MOMOIIbI0O MarHuTa, (QUIbTPOBaHHE, BBHIMAPUBAHUE, AWUCTHUIALNSA, XpoMaTorpadus, MpOBelCHHE
OYHCTKHA TIOBAapEHHOM COJM, HAONIOACHHE W ONHMCAaHHE pEe3yIbTaTOB MPOBEACHUS OMNBITA, WWIUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUS MacChl, CO3aHNe MOZEICH MOJIEKYI (IIapOCTeP;KHEBBIX ).

Baxueiilmme npeacraBuTe/IM HEOPraHMYeCKUX BellecTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucnopoa — sanemeHT u npocroe BemectBo. HaxoxxaeHue kuciopoaa B IpUpoe,
¢uznyeckre 1 XuMUIecKkue cBoiicTBa (peakiuu roperus). Oxcuasl. Ilpumenenne kuciaopoaa. CriocoObl MOTy4eHUs! KUCIOpoaa
B J1abOpaTOpUU U MpOMBILUIeHHOCTH. KpyroBopoT kucnopoaa B mpupoje. O30H — aJluIOTPONHas MOJU(PHUKALIS KUCIOPOa.

TemnoBoi 3(HEeKT XUMUIECKOH peaknnu, TEPMOXUMHICCKHAE YPABHEHHS, 9K30- M SHIOTCPMHUYECCKHUE PEaKIUH. TOIUNBO:
YTOIIb ¥ METaH. 3arps3HeHNE BO3AYXa, yCUICHHE TAPHUKOBOTO AP PEeKTa, pa3pymIeHne 030HOBOTO CIIOS.

Bonopon — sieMeHT U mpocToe BemiecTBO. HaxokneHue Bogopoja B mpupoje, Gpu3MuecKkue U XUMHUYECKHe CBOMCTBA,
MIPUMEHEHHE, CII0cO0b! MomydeHus. KHCIoTs! 1 comu.

MonsipHblif 00BEM Ta30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

Odusuueckue CBoiicTBa BOIBl.. Boma kak pactBoputenb. PactBopbl. HackilleHHblE M HEHACBHILIEHHBIE PaCTBOPHL
PacTBopuMOCTh BelecTB B Bojae. MaccoBasi 0Ji1 BellecTBa B pacTBOpe. XMUMHUECKUe cBoiicTBa Boabl. OcHoBaHus. Poib
pPacTBOPOB B MPUPOJIE U B KU3HHU 4esioBeka. KpyroBopoT BojbI B ipupoe. 3arps3HeHre NpUpoAHbIX BoJl. OXpaHa W OYHCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdecknx coenuHeHnd. Oxcuapl. Kiaccugukamuss OKCHIOB: colieoOpasyromme (OCHOBHBIE,
KHCJIOTHBIE, aMmoTepHbIe) U HecoleoOpasyromue. Homenknatypa okcugoB. Ouszndeckre 1 XMMUYECKHUE CBOMCTBAa OKCHJIOB.
[Tony4denune okCuaOB.

OcHoBanns. Knaccugukanus ocHOBaHUI: MIETOYM U HEPACTBOPUMEBIE OCHOBaHUs. HoMeHKnaTypa ocHoBaHu. du3ndeckue
1 XMMHAYECKUE CBOMCTBA OCHOBaHUU. [loirydyenne ocHOBaHUM.

Kucnotel. Knaccudukanus xucnor. Homenknatypa kuciot. Puzndeckre 1 XMMUYECKHUE CBOMCTBA KUCIOT. Ps akTUBHOCTH
metauioB H. H. bekerosa. [lonmy4yenue kuciot.

Conu. Homenxuiatypa coneit. @u3ndeckue 1 Xumuueckue cBoicTBa coseil. [lomyuenue coneil.

['eHeTnveckas CBSA3b MEXy KllaCCaMU HEOPTaHMYECKUX COCTUHCHU.

Xumuueckuit Ixcnepumenm:

KayeCTBEHHOE OTpeeliCHHE COJIEpKaHUA KHCIOpPOJa B BO3MyXe, MONyueHHe, cOOMpaHue, paclo3HaBaHUE M H3yUCHHUE
CBOWCTB KHCJIOpOJa, HaONIOICHHE B3aMMOJCHCTBHS BEIIECTB C KHCIOPOIOM M YCJOBHS BO3ZHHKHOBCHHS H TPEKPAIICHHUS
ropenus (moxkapa), O3HaKOMIIEHHE ¢ 00pa3liaMi OKCHIOB U OMHCAaHUE WX CBOWCTB, MOJNy4YeHHE, COOUpaHue, paclio3HaBaHUE U
H3ydeHHEe CBOMCTB Bozoponaa (ropeHue), B3aumozehcTBue Bogopoma ¢ okcumoM mead (1) (BO3MOXKHO HCIONIB30BaHUE
BHJICOMATEPUAIIOB), HAOIIOCHNE 00pA3IIOB BEIISCTB KOJMYECTBOM 1 MOJIb, HCCIeIOBaHHE 0COOCHHOCTEH pacTBOPCHHS
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BEILIECTB C pa3IMYHONH pPACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OIpPEeNeIEHHOW MaccoBOW M0Jell pacTBOPEHHOTO
BEIIECTBa, B3aMMOJCHCTBHE BOJBI C METaIaMH (HATpPUEM M KajiblMeM) (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATECPHAJIOB),
HCclleZIoBaHNe 00pa3lOB HEOPTAaHUUECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAONIOJIEHHE M3MEHEHHs] OKPACKH HUHIWKAaTOPOB B
pacTBopax KHCJIOT M HIENOYeH, m3ydeHue BiammojencTtBus okcuma meau (1) ¢ pacTBOpoM cCepHOM KHCIOTBI, KHCIOT C
MeTaJllaMH{, PEaKIUil HeUTpalau3aluy, MOJIydyeHHEe HEPAaCTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO METajula JPYTHUM W3
pacTBOpa CoJiM, pelieHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe « BakHelIue Ki1acchl HEOPTaHUYECKUX COSMHCHHUIN.

Iepuoanyeckuii 3axon u Ilepuoanueckasi cucrema xumuieckux 31eMenToB /[. U. MenneneeBa. CTpoeHue aToMoB.
Xumnueckasi cBA3b. OKNCJINTEILHO-BOCCTAHOBUTEIbHBIE PEAKIHT

IlepBble MOMBITKK KiIacCH(UKAIUN XUMHUCCKUX 3JIEMEHTOB. [IOHATHE O rpymnmax CXOXHBIX 3JEMEHTOB (IEJOYHBIC H
LIeIOYHO3EMETIbHBIE METaJUlbl, TaJlOTeHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpblE 00pa3yloT aM{QOTepHbIE OKCHABI H
THAPOKCHUBI.

[Tepunonnueckuit 3akon. [lepmommyeckass cucrema xumuudeckux anemeHtoB [[. 1. MenneneeBa. KopoTkonepuonnast u
nnuHHONIeproHas (opmbl [lepuonnyeckoit cucrembl xumudeckux asnementoB [[. WM. MenneneeBa. Ilepuoapl W rpymnmbl.
@u3nyecKuit CMBICI MOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX A1ep. M3otonsl. DnekTpoHbl. CTpoeHHe AIEKTPOHHBIX 000JI04€K aTOMOB nepBbIX 20
XUMHUYeCcKuX areMeHToB llepuommueckoii cucrembr JI. M. MenzaeneeBa. XapaKTepuCTHKAa XMMHYECKOTO JJIEMEHTA IO €ro
nosoxkenuto B Ilepuonndeckoii cucreme /1. . Menzneneesa.

3aKOHOMEPHOCTH M3MEHEHHS pajiyca aTOMOB XMMHUYECKHX SJIEMEHTOB, METAJUIMYECKAX U HEMETAJUIMYECKUX CBOMCTB TO
rpyTnIaM 1 IepruoJiam.

3nauenue [leproguueckoro 3akoHa u [leproanueckoi CUCTEMBI XUMHUYECKUX JICMEHTOB ISl PA3BUTHSI HAYKU U TIPAKTUKH.
. Y. MenpeneeB — yu€HbIN U rpaklaHUH.

Xumnueckas cBs3b. KoBaneHTHasi (MOJIIpHAst M HETIOJSIPHAS) CBS3b. DJIEKTPOOTPHUIIATEIFHOCTh XMMHUYECKHX 3JIEMEHTOB.
HMonHnas cBs3b.

Crenenp okucneHusi. OKUCIUTETHLHO-BOCCTAHOBHUTENbHBIE peaknuu. lIpolecchl OKWCICHHWST W BOCCTAHOBIICHHS.
OKHCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuil Ikcnepumenm:.

H3yYeHHE 00pa3IoB BEIIECTB METAJUIOB M HEMETAJIOB, B3aWMOJICHCTBHE THAPOKCHIA IIMHKA C PacTBOpPaMH KHCIOT M
nienoyei, MpoBECHUE OIBITOB, HIUTIOCTPUPYIONINX MPUMEPHI OKUCITHTEIEHO-BOCCTAHOBUTEILHBIX PEaKIUi (TOpeHUE, PEaKIiH
Pa3IOKEHUS, COCTUHEHU ).

Mesicnpeomemnule ceéazu

Peanuzanus MeXNpeaMETHBIX CBA3CH MPH U3yYCHUH XUMHH B 8 KJIacCe OCYIIECTBIICTCS Yepe3 UCTIOIh30BaHNE KaK OOIINX
€CTECTBEHHO-HAYYHBIX TIOHSATUH, TaK W TIOHSATUH, SIBISIFOIIMXCS CUCTEMHBIMH JUISI OTAEIBHBIX IPEJAMETOB E€CTECTBEHHO-
Hay4HOTO IHKJIA.

OO0mue ecTecTBEHHO-HAYYHbIC MOHSTHS: HAYYHBIA (DAaKT, THUINOTEe3a, TEOpHUs, 3aKOH, aHalW3, CHHTE3, Kiaccudukaus,
MEePUOAUYHOCTD, HAOIIOACHNE, SKCIIEPUMEHT, MOJISTUPOBAaHUE, U3MEPEHNE, MOIETIb, SIBJICHHE.

®usnka: wMatepus, aToM, OJIJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIHJ, W30TOIbl, pPaJAHMOAKTHBHOCTH, MOJIEKYIa,
ANEKTPUYUECKUN 3aps]], BEIIECTBO, TEJO, 00bEM, arperaTHoe COCTOSHHUE BEIIeCcTBAa, ra3, (pU3MYECKHe BEIMYUHBI, €AUHUIIBI
W3MEpPEeHHs, KOCMOC, TUIAaHETHI, 3BE3 161, ComHIIe.

Buonorus: porocunTes, qpixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPO/IBI, TOJIC3HBIC UCKOTTaeMbIe, TOTLTUBO, BOJIHBIE PECYPCHI.
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BemrecTBO M XMUMHUYeCcKasi peakiusi

[Tepunommueckuit 3akoH. [lepmommueckass cucrema xmmuueckux snemeHToB JI. WM. MenneneeBa. CTpoeHHe aToMOB.
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJHs, KaJbIUsI U UX COSIMHEHHUN B
COOTBETCTBHH C TIOJIO)KEHUEM JIEMEHTOB B [leproiuieckoii cucTeMe u CTPOCHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUIbI XUMHUYECKOW CBSI3U. THIBI KPHCTALTMYECKUX PEUIETOK, 3aBHCUMOCTH CBOWCTB BEUIECTBA OT
THIA KPUCTALUTHIECKON PEMIETKN U BUAa XUMUIECKOU CBSI3U.

Kiaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX BEMIECTB. XUMUYECKHE CBONCTBA BEIIECTB, OTHOCSIIIUXCS K PA3TUIHBIM
KJIaccaM HEOPTaHMYECKUX COECTUHEHUH, FTeHETHUECKasl CBsI3b HEOPTaHMUECKHUX BEUIECTB.

Knaccudukanus XuMUYECKUX peakyii M0 pa3IMyHbIM MpU3HAKaM (110 YHCITY M COCTABY YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
Mo TermioBoMy 3G ¢eKTy, M0 M3MEHEHHUIO CTCHCHEeH OKHUCICHHS XHMHYECKHUX 3JIEMEHTOB, 1O OOPaTHMOCTH, MO YYaCTHIO
KaTaiam3aropa). DK30- U SHIOTEPMUYECCKHIE PeaKIIu1, TEPMOXHUMHUYECCKHIE YPABHCHHUS.

[ToHsATHE O CKOPOCTH XHUMHUYECKOH peakiun. [loHsTHEe 06 00paTHMBIX U HEOOPATHMBIX XUMHUCCKUX peaknusx. [loHaTHe o
TOMOTEHHBIX M TE€TePOreHHBIX peaknusax. [lonstue o katanuse. [loHATHE 0 XMMHUYECKOM paBHOBecHH. DakTOPHI, BIUSAIOUINE Ha
CKOPOCTh XHMUYECKOW PEaKIMU U TIOJIOKEHHE XUMUIECKOTO PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUK, SJEKTPOHHBIH OallaHC OKUCIUTEbHO-BOCCTAHOBUTENBHOW PEaKIMU.
CocraBrieHue ypaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTENLHBIX PEAKIIMIA C UCTIONB30BaHUEM METO/Ia AIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOTUTHUCCKON TUCCOMMAIINU. DIISKTPOJIUTHI U HEAIEKTPOJINTHI. KaTHOHBI, aHMOHBI. MeXaHN3M JAUCCOIUAITTN
BEIIECTB C Pa3IMYHBIMU BUIaMH XUMUYECKOH cBsi3u. CTeneHp Jaucconuanni. CHIIbHBIE U CIIa0bIe STICKTPOIIUTHI.

Peaxiiuu nonHOro 0OMeHa. Y CIoBHS MPOTEKAHUS PEAKIMi HOHHOTO 00MEHa, ITOJIHBIE U COKpalIEHHbIC HOHHBIE YPAaBHEHUS
peaknwmii. CBOIiCTBa KHCIIOT, OCHOBAaHHWA W COJIEH B CBETE TNPEJCTaBICHHA 00 SIEKTPOIUTHYECKOU JAMCCOIUAIUH.
KauectBenHnble peakuny Ha HOHBL. [ToHsATHE O THAPOIN3E COJIEH.

Xumuueckuit IKcnepumenm:



O3HAKOMJICHHE C MOJICISAMH KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAIOB U HeMeTaioB (Tpadura n
anMasa), CJIOKHBIX BEIECTB (XJIOPHIA HATPHS), HCCICIOBAaHHE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOH PEakIii OT BO3ACHCTBHUS
pa3IMYHBIX (aKTOPOB, HCCIIEIOBAHNE DIEKTPOIIPOBOAHOCTH PaCTBOPOB BEIIECTB, IIpOIecca TUCCOLHMAIMN KUCIIOT, Meodeil 1
coiell (BO3MOXKHO KCIOJIB30BaHHE BHJIEO MAaTEpHAlOB), NPOBEJCHUE OIBITOB, MUTIOCTPUPYIOMIMX MPU3HAKKW HPOTEKAHHS
peaxiuii HoHHOTO 0OMeHa (0O0pa3zoBaHMe OCallka, BBIICICHUE T'a3a, 00pa30BaHKUE BOJBI), OIBITOB, HIUTIOCTPHPYIONMIUX MIPUMEPHI
OKHCIIUTEFHO-BOCCTAHOBUTEINIFHBIX PEaKknui (TOpeHue, peakiny pa3sioKeHHs, COeTMHEHNS ), Pacllo3HaBaHUEe HEOPraHMYECKUX
BEIIIECTB C MIOMOIIBIO KAYECTBEHHBIX PEAaKINii HAa HOHBI, PEIICHIE SKCIIEPUMECHTAIBHBIX 3a/1a4.

HemeTanabl 1 nX coequHEHHS

OOmrass XapakTepuCTHKa rayoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTEeIeHH OKucicHus. CTpoeHHe u
(u3n4ecKre CBOMCTBA INPOCTHIX BEIIECTB — TrajloreéHOB. XMMHYECKHE CBOMCTBa Ha IpHMepe Xjopa (B3aUMOJEHCTBHE C
MeTaJulaMH, HeMeTalaMH, Liejodamu). XinopoBogopos. ConsHas KUCIO0Ta, XMMHUYECKHE CBOWCTBA, MOJyYeHUE, IPUMEHEHHE.
JleiicTBHe XJ10pa U XJIOPOBOJOPOIa HA OPTAaHU3M UYeIOBeKa. BakHeHIe XITOPUABI U HX HAXOXICHHUE B IPUPOJIE.

OOmas xapaxkrepucTtuka 3meMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTpPOEHHS aTOMOB, XapaKTepHbIE CTENEHH OKHCIICHUS.
Crpoenue u (pu3nYecKre CBOWCTBA MPOCTHIX BENIECTB — KUCIOPOJIa U Cepbl. AJIOTPOIHBIE MOJU(PHUKAIIMHA KUCIOPOJIa U CEPHIL.
Xumudeckne cBoWcTBa cepbl. CepoBOAOpON, CTpOCHHE, (HU3NYECKHE W XHMHUYECKHe CBOHCTBA. OKCHIBI CEpBl Kak
MPEACTABUTENN KUCIOTHBIX OKcHIoB. CepHas KucloTa, (u3nveckne W XMMHYECKHE CBOiicTBa (0OIMe KaK MpPEICTaBHTEIS
KJlacca KMCIOT U cnenuduyeckue). XMMHUUECKHE PEakIiH, JexkKallie B OCHOBE IPOMBIIIJICHHOTO CIIoco0a MOTy4YeHUs! CepHOi
kucnotel. [Ipumenenne cepHoit KucmoTel. COMM CEPHOM KHUCIOTHI, KAUYeCTBEHHAS PEaKIsl Ha cynbdar-noH. HaxoxaeHue cepsl
1 e€ coeMHCHUH B Tpupoje. XMUMHYCCKOS 3arpsA3HCHHE OKPYKAIOMIeH Cpelbl COSIAWHCHHUSIMHU Cepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3JlyXa M BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAICHUS.

OO0mias xapakTepucTHKa 3JIeMEeHTOB VA-rpymsl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTCIIEHH OKHCIICHHS.
A30T, pacrpocTpaHeHHe B Npupoje, (QU3MUEeCKHe M XUMH4Yeckue cBoicTBa. KpyroBopoT azora B mpupoae. AMMHAK, €ro
¢u3nvecKre 1 XUMHYECKHE CBOMCTBA, MoydeHue u npuMeHeHne. Conm aMMOHHS, UX (U3NYECKHE M XMMHYECKHE CBOICTBa,
MIPUMCHECHUE. KauecTBennas peakius Ha HWOHBI aMMOHMUA. A3zoTtHas KHCJI0Ta, cé TNOJIy4YCHHUeE, (bI/I?)I/ILICCKI/Ie U XUMHYCCKHE
CBOWCTBa (0OIIME KaK MPENCTaBUTENs KJlacca KUCIOT W crnemuduyeckue). Vcmonp30BaHne HUTPATOB U COJICH aMMOHUS B
Ka4ecTBE MHHEPANBHBIX YHOOpEeHUH. XUMHYECKOe 3arps3HEHHE OKPYKAIOmEeH cpensl COCAMHEHUSMH a30Ta (KUCIOTHBIE
JOXKIHM, 3arps3HEHHE BO3IyXa, IMOYBBI M BOHOEMOB). Docdop, amwtoTpomHble Moaupukanuu ¢ochopa, ¢uzndeckue u
xumuueckue cpoiictBa. Oxcun docdopa (V) m docdopras kuciaoTa, GU3MUECKHE M XHUMHUCCKHE CBOWCTBA, IMOIyYCHHE.
Hcnonp3oBanue GpocdaToB B KauecTBE MUHEPATIBHBIX YJOOPEHHH.

OOmas xapakrepucTuka 3meMeHTOB [VA-rpymmsl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTENeHH OKHCIIECHHUS.
VYriepox, amIoTponHBe MOAM(UKAINN, PACIPOCTpAaHEHHE B HpHUpoIe, (pr3ndeckne M XUMHYECKHE CBOWCTBA. AICOpOIus.
Kpyrosopor yraepoma B mpupome. Oxcuasl yriepona, nx (U3MHYecKMe W XHMHYECKHE CBOWCTBA, JAECTBHE Ha >KMBBIE
OpraHM3Mbl, MOJYyYeHHE W TNPHUMEHEHHe. DKOJOTHYecKHe MpoOieMbl, CBs3aHHble ¢ okcuaom yriepoga (IV), rumoresa
r7100aTbHOTO TOTEIUICHHSI KJIMMAaTa, MapHUKOBBIN 3¢ ¢dekT. YrompHas KHcIOTa M €€ coiM, uX (pu3ndeckne M XUMHUYECKHE
CBOWCTBa, TOJNyuYeHHE W NpuMcHeHHe. KauecTBeHHass peakius Ha KapOoHAT-WOHBL lcmosnp3oBaHme KapOOHATOB B OFITY,
MEOUIUHE, TPOMBIINIJICHHOCTU U CCJIbCKOM XO3SMCTBE.

[lepBoHaUaNbEHBIE TOHATHS 00 OPraHWYECKUX BEIIECTBAaX KaK O COSAWHEHUSIX yriepona (METaH, 3TaH, STHICH, alleTHJICH,
3TaHOJ, TIMLEPUH, YKCYCHAs! KHCI0Ta). [IpuponHble HCTOYHUKH YTIIEBOIOPOAOB (YTOib, IIPUPOIHEIA Ta3, HEPTH), MPOTYKTHI
ux nepepaboTku (OEH3MH), X POJb B OBITY M IPOMBIIUICHHOCTH. [IOoHSATHE O OMOJOTHMYECKHM BaXKHBIX BEILECTBAX: KUpaX,
OerKax, yriieBoJax — M MX POJIH B KU3HH YeIOBeKa. MaTepHaabHOE €IUHCTBO OPTAHNIECKUX H HEOPTaHNIECKUX COCTUHEHHUH.

KpewmHunii, ero ¢pusnyeckie 1 XMMHYECKHE CBOWCTBA, MOJydeHNe U npruMeHenue. CoemHeHns KpeMHUs B mpupoje. Oomrue
npezcTaBieHns 00 okcune kpemuus (IV) n kpemHneBoi kucinore. CHIMKATHL, UX UCTIOJIB30BaHUE B OBITY, B IPOMBIIIIEHHOCTH.
BaxHeililmme CTpOUTENbHBIE MaTepHANbl: KEpaMHKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. I[Ipobiaemer Oe3zomacHOro
HCIIOJIb30BAHMUS CTPOUTEIFHBIX MaTEPUAIIOB B TIOBCCTHEBHOM KHU3HU.

Xumuueckuii IKCnepuMenmn:

u3y4deHHe oOpa3IloB HEOPTraHWYEeCKHX BEIIECTB, CBOWCTB COJISIHOW KHCIIOTHI, NTPOBEIEHHE KAUYeCTBEHHBIX pEakIMil Ha
XJIOPUA-UOHBI H Ha6J'[IOIIeHI/Ie MPU3HAKOB HX IMPOTCKAaHWA, OINBITHI, OTpa)Xaroluc (bI/IBI/I‘{eCKI/Ie A XUMHYCCKHE CBOMCTBA
TaJOTeHOB M WX COCIWHEHHWH (BO3MOXXHO HWCIOJNB30BaHHE BHACOMATEPHATIOB), O3HAKOMJIEHHE C OO0pa3laMy XJIOPHIIOB
(TaJIOTEeHUIOB), O3HAKOMJICHHE C O0pa3laMu cepbl H €€ COCOUHEHHSIMH (BO3MOXKHO HCIOJNB30BAaHHE BHICOMATEPHAIIOB),
HaOJIro/ieHne mpoliecca oOyIJIMBaHUs caxapa 10 AeHCTBHEM KOHIIEHTPHPOBAHHOH CEpHOI KHUCIIOTHI, M3yYeHHUE XMMHYECKUX
CBOWCTB pa30aBlIeHHOW CEpHOM KHCIIOTHI, MPOBEJCHUE KAYSCTBEHHOW PEakIMK Ha Cylb(aT-HOH W HaOJroJeHUe TpU3HaKa eé
MPOTEKaHUsI, O3HAKOMJICHHE C (PM3MUCCKIMHU CBOMCTBaMH a30Ta, Gocopa M UX COCTUHEHHH (BO3MOKHO HCIIONB30BaHUC
BHUJIEOMAaTEpUANIOB), 00pa3laMu a30THBIX U (pochopHBIX ymoOpeHui, moiaydeHue, coOMpaHHe, paclo3HaBaHWE W H3YUYCHHE
CBOWCTB aMMHaKka, INPOBEACHHE KAUeCTBCHHBIX pEaKIMi Ha WOH aMMOHHSA H (ochaT-HOH M H3yUCHHE IPU3HAKOB HX
NPOTEKaHWs, B3aNMOJIEHCTBME KOHIECHTPUPOBAHHOW  a30THOW KHCIOTBI C Menpl0  (BOSMOXKHO  HCIIOJIb30BaHHUE
BU/ICOMATEPHAIIOB), H3ydEeHHE MOJIeNICH KPUCTANINIECKUX PEIETOK ajiMasa, rpadura, (ysuiepeHa, 03HaKOMIIEHHE C TIPOLECCOM
amcopOIMM  pAacTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YITIEM UM YCTPOWCTBOM NPOTHBOrasa, IIOJydeHHE, coOupaHwue,
pacro3HaBaHue W H3Y4YCHHE CBOIMCTB YIIEKHCIIOTO Ta3a, IPOBEACHUE KaYeCTBEHHBIX PeaKInil Ha KapOOHAT M CHIMKAT-HOHBI U
N3y4YCHUEC TIPU3HAKOB WX TMPOTCKAHUA, O3HAKOMJIICHUC C HpOI[yKHHCﬁ CUJIMKATHOU MPOMBIIIIJICHHOCTHU, PCUICHUEC
SKCIICPUMCHTAJIBHBIX 3a74a4 110 TEME «Baxkneine HEMETaJUIBI M UX COCIHUHCHUSA».

MeTaJiIbl 1 HX cOeTHHEHUS

OO0mras xapaKTepHCTHKA XUMHYECKHX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHWH WX moiioxkeHus B [lepmommueckoit cucreme
XxuMuIeckux aneMeHToB J1. . MenneneeBa u crpoenns aroMoB. CTpoeHHe METaJUIOB. MeTauinaeckas CBs3b M MeTaJUTHIecKast
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KpUCTAJUIMYECKAsT pEIIETKA. OJIEKTPOXMMUYECKMM psii HanpshkeHHH MeTauioB. Du3ndyeckMe U XHUMHUYECKHE CBOWCTBA
MeTaiuioB. OOmHMe crocoObl MOMy4YeHHs MeTauioB. [IoHATHE O KOPPO3WH METaJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT
kopposun. CrutaBsl (CTallb, YyT'YH, JIOPAIOMUHUHI, OpOH3a) 1 UX TPUMEHEHHE B OBITY M MTPOMBIIIIEHHOCTH.

[[{emounbie MeTamnsl: Tonoxkenue B [lepuogudeckoii cucreme xumudecknx anemeHToB [[. M. MenneneeBa, ctpoeHune mx
aTOMOB, HaxXOXJIeHHe B mpupojie. Du3ndeckue U XuMUIeCKrue CBOMCTBA (Ha puMepe HaTpus v Kanus). OKCHUJIBI U THAPOKCHIBI
HaTpus u K. [[puMeHeHre MEeTOYHBIX METAUIOB U UX COSTUHCHUM.

[[{enouno3emMenpHBIE METAIIIBI MATHUN M KalbLIWK: TIoNokeHne B Ileproanueckoit cucreme xumMuyeckux saemenToB /. U.
MeHnneneeBa, CTpOGHHE HUX aTOMOB, HaXOXJAeHUE B mpupojie. Pusnveckue M XUMHUYECKHUE CBONCTBA MarHus M KaJIbIIHS.
Baxxneiiue coemuHeHns KanbLus (OKCUII, THAPOKCH, coyn). JKECTKOCTH BOABI U CLIOCOOBI €€ yCTpaHeHHUs.

Amomunnii: nonoxkenne B llepmoamueckoit cucreme xmmmueckux snemeHtoB . M. MenzgeneeBa, crpoeHune artoma,
HaxoxJeHue B npupoje. Ou3nueckne ¥ XMMHYECKHE CBOMCTBAa amoMUHUS. AMDOTEepHBIE CBOWCTBA OKCHAA U THAPOKCHIA
AJTFOMUHUA.

XKenezo: monoxenne B Ilepmommueckoit cucreme xumudeckux snemeHToB J[. M. MenneneeBa, cTpoeHune arToma,
HaxoXeHue B mpupojae. Puznyueckue U XMMHUYECKHE CBOMCTBA jxene3a. Okcubl, ruapokcuasl u conu xenesa (I1) u xenesza
(1), ux cocras, CBO¥CTBA U MONTyUYECHUE.

Xumuueckuil sIkcnepumenm:.

O3HaKOMJIEHHE ¢ o0pa3laMH METajullOB M CIUIAaBOB, MX (PU3MUYECKUMH CBOWCTBAMH, HU3YYCHHE PE3YJbTATOB KOPPO3HUU
METAIIOB (BO3MOYKHO HCITOJIb30BaHKUE BHICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOACHCTBUS OKCHJIA KaJbIIHS H HATPHS C BOJOU
(BO3MOKHO WCIOJB30BAHUE BHUACOMATEPHAIIOB), HWCCJICIOBAHWE CBOWCTB KECTKOM BOJBI, TpOIECCa TOPEHUsS JKelie3a B
KHUCIIOpOo/ie (BO3MOXHO HCIIOJIb30BaHUE BUACOMATEPHUAIIOR), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUI HA MOHBI: MarHus,
KaJbLus, amfoMuHUs, IMHKa, jkere3a (I1) u xenesa (1), memu (1), HaGmogeHne W ONMUCAaHWE MPOLECCOB OKPAIIMBAHUS
IJJaMEHU WOHAMHU HATPUs, Kalusl U KaJblUs (BO3MOXKHO HCIIOJIB30BAaHKE BHJIEOMATEpUAIOB), UCCIENOBaHUE aM(OTEPHBIX
CBOWCTB THJIPOKCH/IA aTFOMUHUS U THIIPOKCHUJIA IMHKA, PEIICHNE SKCIIEPUMEHTAIILHBIX 3a/1a4 10 TeMe « BakHelie MeTalibl U
X COCOAUHCHUSA .

XuMHSI 1 OKPYXKaI0LIasi cpesa

BemectBa u MaTepualsl B MOBCETHEBHOM )KU3HU YeJI0BEKa. be3onacHoe MCIOIb30BaHKE BEIIECTB U XUMUUECKHUX PEAKIIHi B
6I)ITy. HepBaﬂ IIOMOIIb HpI/I XUMHUYCCKHUX OKOorax u OTpaBJ'IeHI/ISIX.

XuMUYecKoe 3arps3HEeHUe OKpYKarolleld cpesl (TpeaenbHas TOMyCcTHMas KOHIeHTpalus BemecTs, ganee — [1JK). Poms
XUMHHU B pemeHI/m 3KOJIOTUYCCKUX HpO6HeM.

Xumuueckuii Ixcnepumenm:

M3y4eHHE 00pa3IoB MaTEpHAIIOB (CTEKIIO, CIUIABBI METAJUIOB, TOTMMEPHBIC MATEPHUAIIBI).

Mesicnpeomemnule ceéazu

Peanmzanus MexXnpeaMeTHBIX CBSA3EH MPH M3YYCHUH XMUMHHU B 9 Kilacce OCYIIECTBISIETCS Yepe3 UCIONb30BaHUe KaK OOIIHX
€CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHSATHUH, SIBISIFOIIMXCS CUCTEMHBIMH JUISi OTACIBHBIX IPEJAMETOB E€CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIH (DaKkT, TUTNOTE3a, 3aKOH, TEOpHUS, aHANM3, CHHTE3, KiIaccH(HKamus,
MEPHOANYHOCTh, HAOIOJCHHUE, SKCIIEPUMEHT, MOJCIUPOBAaHHE, HW3MEPEHHE, MOJENb, SIBICHHE, MapHUKOBBIA 3 QeEKT,
TEXHOJIOI'UA, MaTCpI/IaJ'H)I.

®usnka: wmatepus, aToM, OJIJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIWA, W30TOIbI, pPaJHOaKTHBHOCTH, MOJIEKYyJa,
AIEKTPUYCCKUN 3apsj], TMPOBOJHUKH, TOIYIMPOBOJHUKH, TUICKTPUKH, (POTOIIEMEHT, BEIIECTBO, Telo, 00BEM, arperaTHoe
COCTOSIHME BEILECTBA, ra3, pacTBOP, PaCTBOPUMOCTb, KpUCTAIUIMYECKAs PelETKa, CIUIaBbl, (U3NUECKUE BEITMYMHBI, €AUHUIIBI
M3MEpPEeHNs, KOCMUYECKOE ITPOCTPAHCTBO, TUTAaHETHI, 3BE3 I, COHIIE.

buonorus: ¢otocunTtes, apixaHue, Onocdepa, IKOCUCTEMa, MUHEPAIbHbIC YA0OPEHHS, MUKPOIIEMEHTBI, MAKPOAJIEMECHTHI,
MIHTATEIIbHEIC BEIICCTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabI, TOPHBIE TOPO/IbI, TOJIE3HBIE UCKOTTaeMbIe, TOTLTUBO, BOJIHBIEC PECYPCHI.

MNJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110 XUMHWU HA YPOBHE OCHOBHOI'O
OBULIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIndHOCTHBIE Pe3yJbTaThl OCBOCHUSI MPOTPaMMBI OCHOBHOTO 00IIero oOpa3oBaHMs JOCTHUTAIOTCS B Xoj¢ OOyueHHs XUMHH B
€IMHCTBE y4eOHON M BOCIHUTATEIILHOW JEATEIBHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMUA POCCHHCKAMHU COIIMOKYJIBTYPHBIMH U
IyXOBHO-HPABCTBEHHBIMHU [ICHHOCTSIMH, IPUHATHIMA B OOIIECTBE MTPaBUIIAMH H HOPMaMH NOBEACHUS H CIIOCOOCTBYIOT IIpoIieccam
CaMOIIO3HAHHMSI, CAMOPA3BUTHA U COLUATU3AIIUN 00YYarOIIUXCS.

JIMYHOCTHBIE pe3yIbTAaTHl OTPa’KAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHCTEMOM MO3WTHBHBIX IIEHHOCTHBIX
OpHCHTANNH U pacIIUpEHNE ONBITA AEITEIFHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) MaTpHOTHYECKOT0 BOCIIMTAHMSI:

LEHHOCTHOTO OTHOILEHHUS] K OTEYECTBEHHOMY KYyJIbTYpPHOMY, HCTOPUYECKOMY M Hay4YHOMY HacleAHI0, MOHUMaHUS 3HAYCHUS
XUMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOINECTBa, CIMOCOOHOCTH BJIAJIETh JOCTOBEPHOH HWH(OpPMALMEH O NepeaoBBIX
JOCTIDKCHUSAX M OTKPBITHSIX MHPOBOH M OTEUECTBCHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTPOWCTBE MHpa U
00I11eCTBA;

2)rpakIaHCKOr0 BOCIUTAHMSA:

MPEACTaBICHUS O CONHWAIBHBIX HOpPMax W NpPaBWIaX MEKIMYHOCTHBIX OTHOIICHWH B KOJUIGKTHBE, KOMMYHHKAaTHBHOMN
KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOH, YUeOHOUCCIIEA0BATENLCKOM, TBOPUECKOH U APYTUX BUAAX NESATEIBHOCTH, TOTOBHOCTH
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K pa3H006pa3Hoﬁ COBMECTHOM ACATCIIbHOCTU TIPU BBINTOJIHECHUU yqe6H1)1x, IIO3HABATCJIBbHBIX 3aJa4, BBIIIOJJHCHHUH XHMHYCCKHX
SKCIIEPHMEHTOB, CO3JAaHUU YIEOHBIX MPOCKTOB, CTPEMIICHHS K B3aMMOIIOHIMAHHIO M B3aHMOIIOMOIIHM B MPOIIECCE ATOH ydyeOHOM
JIeSITeNIbHOCTH, TOTOBHOCTH OIICHWBATh CBOE TOBEJCHHE U MOCTYIKU CBOMX TOBAPHILEH C MO3WIIMHA HPABCTBEHHBIX W IMPABOBBIX
HOPM C y4ETOM OCO3HAHHS MOCJIEACTBUM MOCTYIIKOB;

3) IEeHHOCTU HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKIE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIIUH, COOTBETCTBYIONINE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W COCTABILIOIIME OCHOBY /I IIOHHMAaHHs CYINIHOCTH HAYYHOH KApTHHBI MHUpa, MPEACTABICHHUS 00 OCHOBHBIX
3aKOHOMCPHOCTAX pPAa3BUTHA NPHUPOABLI, B3aUMOCBA3AX YCIOBCKa C HpPIpOI[HOﬁ cpez[oﬁ, 0 poOJii XMMHUU B TIO3HAHUHU IOTUX
3aKOHOMEPHOCTEH;

MO3HaBaTEeIbHbIE MOTHBBI, HAIllpaBJICHHBIE HA IIONYYCHHE HOBBIX 3HAHUA [0 XUMHH, HEOOXOAWUMBIE IS OOBSICHEHHS
HaOJI0aeMbIX MPOLIECCOB U SIBICHUH, NO3HABATENbHON, HHPOPMALIMOHHON M YUTATEIbCKOW KYJIbTYPHI, B TOM YHCJIE HABBIKOB
CaMOCTOSITEIEHOM pabOTHl € Y4eOHBIMH TEKCTaMH, CHPAaBOYHOM JIMTEPaTypoi, NOCTYHNHBIMHA TEXHHYECKHMH CpEICTBAMHU
HH()OPMAIIMOHHBIX TEXHOJIOTHI;

MHTepec K OOy4YEeHWI0O M MO3HAHWIO, JI0003HATENHHOCTb, 'OTOBHOCTh M CHOCOOHOCTH K CaM0OOpa3OBaHMIO, NPOEKTHOH H
HCCIIeIOBATENILCKOM IESTEIBHOCTH, K OCO3HAHHOMY BEIOOPY HAIPaBICHHOCTH M YPOBHS 00yUCHHMS B TAJIbHEUIIIEM;

4) popMuUpOBaHHSA KYJbTYPHI 310POBb:

OCO3HAHUE IICHHOCTH >XU3HH, OTBETCTBEHHOTO OTHOIIEHMS K CBOEMY 3[0POBBIO, YCTAaHOBKM HA 3[0POBBI 00pa3 XH3HH,
OCO3HAHUE MOCIEACTBUH M HEIPUATHE BPEAHBIX MPUBBIYEK (YHOTPEOIEHUS alKoroiisi, HAapKOTUKOB, KYpPEeHUs), HEOOXOIUMOCTH
cOOJTFOIeHUS TPaBWIT 0€30MTACHOCTH MPY 0OpaIlleHHH ¢ XUMUYCSCKAMH BEIECTBAMHU B OBITY H PEaTbHOMN JKHU3HH;

5)TpyA0OBOro BOCIIMTAHUA:

HHTEpeC K MPaKTHYCCKOMY H3YUYCHHIO NMpoQecchii M Tpyaa pasiuvHOTO POJa, YBOKCHHE K TPYHAy M pe3yibTaTaM TpPYyIOBOI
JIeITENIbHOCTH, B TOM YHUCIIE HA OCHOBE NPUMEHEHHS TMPEIMETHBIX 3HAHWWA 10 XMMHUHU, OCO3HAHHBIM BBIOOpP MHIMBUAYAIbHOU
TPaeKTOPUHU MPOAOIDKEHHU 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCIenHON MPo(eCCHOHAIBHOM JACATENBHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCS B
npoQecCHOHATBFHON cpere;

6)3K0JOrH4eCKOTr0 BOCIIUTAHMS:

HKOJIOTHYECKH IIeTIecO00pa3HOe OTHOUICHUE K MPUPO/IE KaK HCTOYHUKY KI3HH Ha 3eMIie, OCHOBE e€ CYIIeCTBOBAHMS, IOHUMAaHUE
LEHHOCTH 3J0POBOro 1 0€30MacHOro odpasa >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY
3JI0POBBIO, OCO3HAHME LIEHHOCTH COOIIOICHUS MPaBMWII OE30MaCHOT0 MOBEACHUS P paboTe C BELECTBAMH, a TAKXKE B CUTYAI[HX,
YTPOXKAIOMINX 30POBBIO U JKU3HH JIIO/IEH;

CHOCOOHOCTH MPUMCHATh 3HAHMS, MOJyYacMble IPH W3YyYCHUH XUMHH, U PEUICHUS 3aJad, CBS3aHHBIX C OKpY’Karomei
MIPUPOAHON CpEeoil, JUIS MOBBIMICHUS YPOBHS 3KOJOTMYECKOH KyJIbTYPBHI, OCO3HAHMS INIOOAIBHOTO XapaKTepa 3KOJIOTHUYECKHX
HpO6HeM u HyTeﬁ UX pEIICHHA MOCPEACTBOM MCTOJOB XMMHUHU, SKOJIOT'MYECKOIO0 MBINUICHUA, YMEHUSA PYKOBOACTBOBATHCA UM B
MI03HABATEIHHOM, KOMMYHHKATUBHON U COIIMAIBHON MPAKTHKE.

METANPEIMETHBIE PE3YJbTATHI

B cocraBe MeTanmpeaMETHBIX PE3yNbTAaTOB BBIACIIOT 3HAYMMEIC IUII (POPMUPOBAHUS MHPOBO33PCHHS OOIICHAYYHBIC MTOHSTHS
(3aK0H, Teopus, IPHUHINI, FUIIOTE3a, (haKT, CUCTEMA, IPOoLEeCcC, SKCIEPUMEHT U APYroe.), KOTOPhIE UCTIOIB3YIOTCSI B €CTECTBEHHO-
HAaYYHBIX Y4eOHBIX IIpeMeTax U MO3BOJIIOT HAa OCHOBE 3HAHUM U3 3TUX MPEAMETOB (POPMHUPOBATH NMPEACTABICHUE O IIEOCTHOU
HAyYHOW KapTHHE MHpa, ¥ YHUBEpCAIbHBIC yucOHBIC NeHCTBUS (II03HABATEIBFHBIC, KOMMYHUKATHBHBIC, PETYISITUBHBIC), KOTOPEIC
o0ecreunBaroT (POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSATEIPHOMY TUIAHHPOBAHHIO M OCYIIECTBICHUIO yUeOHOU NETEIHHOCTH.

ITo3HaBaTeIbHBbIe YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUSA

ba3oBble jlornyeckue neicTBUA:

YMEHHUS HCIOJIB30BaTh NMPHUEMBI JIOTHYECKOTO MBIIIICHUS TIPH OCBOSHWM 3HAHWH: PAaCKPHIBATH CMBICT XUMHUYECKHX ITOHATHIH
(BBLOENATh MX XapaKTepHble NPU3HAKM, YCTaHABIMBATh B3aWMOCBS3b C JAPYTUMH TOHSATHSAMH), HUCIOIB30BaTh MOHATHUS IS
00BACHEHHS OTACIBHBIX q)aKTOB u HBHGHHﬁ, BLI6I/IpaTL OCHOBAaHUA W KPUTCPUU IS KJ'IaCCI/I(I)I/IKa]_II/II/I XHUMHUYCCKHUX BCHICCTB H
XHUMHUYCCKHUX peaKuHﬁ, yCTaHaBJIMBaTb NPUYNHHO-CJICACTBECHHBIC CBA3U MCKIY 00BEKTAMHI N3y4YCHUsI, CTPOUTH JIOTHYCCKHUEC
paccyxaeHus (HHIYKTHBHEIC, IeTyKTHBHBIC, [T0 AaHAJIOTUH), ENATh BRIBOIBI M 3aKITIOUCHIIS;

YMEHUE NPUMCHATH B MPOLECCEC IMO3HAHUSA TMOHATUA (Hpe,Z[MeTHI)IC u MeTaHpe,Z[MeTHLIC), CHMBOJIMYCCKUEC (3HaKOBI:Ie) MOICIH,
UCIIONIb3yEMBbIE B XMMHH, IPEOOPa3OBEIBATh MIMPOKO MPUMEHSEMBIC B XHUMHH MOJEIBHBIC MPEICTABICHUS — XUMHYCCKAH 3HAK
(cuMBOI 2eMeHTa), XUMIUECKas popMyiia ¥ ypaBHEHHE XUMHUECKON peakIiy — IIPH PEIICHUN YIeOHO-TTI03HABATEIFHEIX 33134, C
y4ETOM STHUX MOJCJBHBIX MPEICTABICHUI BBIABIATH M XapaKTePU30BAaTh CYIIECTBEHHbIE NPU3HAKA H3Y4aeMBIX OOBEKTOB —
XAMHYECKUX BEIIECTB M XHMHYECKHX pEaKIW{, BBIABIATH OOMHE 3aKOHOMEPHOCTH, IPHYMHHO-CICIACTBEHHBIE CBS3H W
MPOTUBOPEUNS B H3yYaeMbIX Mpolleccax U SBJICHUAX.

Ba3oBble ncciepoBaTejbcKHe AeiiCTBUSA:

YMEHHE HWCIONB30BaTh IOCTABICHHBIE BOMPOCH B KadeCTBE WHCTPYMEHTAa IIO3HAHUS, a TAaKXKe B KaueCTBE OCHOBHI [UIS
(hopMUpOBaHUS THIIOTE3BI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYIKIICHHIA;

HpI/IO6p€TeHI/IC OIIbITa IO INUIAHUPOBAHUIO, OpraHU3aIli U MPOBECACHUIO YUCHHUYCCKUX 3KCIEPHUMEHTOB, YMCHHC Ha6II}OJIaTB 3a
XOZOM TIPOIecCa, CAMOCTOSTENBHO IMPOTHO3MPOBATH €r0 Pe3ysbTar, (OpMyIHNpoBaTh OOOOIIEHHS W BBIBOABI IO PE3yJIbTaTaM
MPOBENEHHOTO OITBITA, UCCIEOBAHMS, COCTABILITH OTYET O IPOJICIAHHON padoTe.

Pa6ora c undopmanueii:

YMEHHE BEIOMpATh, aHATH3UPOBATh U HHTEPIPETHPOBATH MHPOPMAIIHIO Pa3IHYHBIX BUIOB U (DOPM NPEICTaBICHUS, OTyIaeMyIO
U3 Ppa3HBIX HCTOYHHUKOB (HAay4YHO-TIONMYJSIPHAs JHMTEpaTypa XUMHUYECKOTO COJICpKAHUS, CIPaBOYHBIE IIOCOOUS, peCypChl
HHTepHeTa), KpUTUYECKU OLICHUBATh MIPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(DOPMAIIHIO;
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YMEHUE NPUMCHATH Pa3IMdHbIC METOAbl MW 3alpOChbl IIPU IOUCKE U 0T60pe I/IH(bOpMaIH/II/I U COOTBCTCTBYIOIIIUX JTaHHBIX,
HEOOXOJMMBIX ISl BBHIMTOJHEHHS y4eOHBIX WM IMO3HABATENBHBIX 3374 ONPEACIEHHOTO THIIA, MPHOOpPETEHHE ONBITa B 00NacTH
HCIIOJIb30BaHUS UH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBIIAJICHUE KYJIBTYPO aKTHBHOTO HCIIOJIB30BAHUS Pa3IHYHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHMAIBHYIO (opMy TNpencTaBicHUs HHPOPMAIMH ¥ WLIIOCTPUPOBATH
peraeMbIe 3a1a91 HECIIOKHBIMH CXEMaMH, IHarpaMMaMH, IpyruMu opmamu rpauKi 1 X KOMOMHALIMSIMH;

YMEHHE HCIIOIB30BaTh M AHAIW3UPOBATH B IpoIecce YIEOHOH M MCCIIEAOBATENBCKON NESITENEHOCTH HHGOPMALUIO O BIMSHUU
MPOMBIIUIEHHOCTH, CEIECKOTO XO3SHMCTBA U TPAHCIIOPTA HA COCTOSHUE OKPYIKAIOIICH MIPUPOIHON CPEIIBL.

KommynunkaTuBHBIE YHUBEpPCAJIbHbBIE YUeOHbIE 1eHCTBHS:

YMEHHUS 3alaBaTh BOIPOCH! (B XOJAe auaiora W (WIM) OUCKYCCHH) MO CYIIECTBY OOCYKIaeMOH TeMBI, (OPMYIHPOBATH CBOH
MPEJIONKECHUS] OTHOCUTEIHHO BBITOJHEHUS PEATI0KESHHOH 3a/1a4u;

YMEHUsI MPEJCTABIATh MOJYyYCHHBIC PEe3yJIbTaThl MO3HABATEIFHON JEATEIBHOCTH B YCTHBIX M NMHCHMEHHBIX TEKCTaxX; JENaTh
MIPE3CHTAIIUIO PE3yJbTATOB BBITIOJHEHUS XUMHUYECKOTO JKCIepUMeHTa (J1abopaTOpHOTO OIbITa, JIAOOpaTOpHOW padoOTHI IO
WCCIIEZIOBAaHUIO CBOIMCTB BEIIECTB, yHEOHOTO IPOEKTA);

yMeHHS Y4eOHOTO COTPYJAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOH MO3HABATEIBHON U UCCIIEAOBATEIBCKOM ACITEIbHOCTH MPH
pEIICHUH BO3HUKAIONIHX MTPOOJIEM Ha OCHOBE yuéTa 00X WHTEPECOB U COTIACOBAHUS O3UIHMN (00CYXIeHHSI, OOMEH MHEHUSIMH,
«MO3TOBBIC IITYPMBD», KOOPAWHAILINS COBMECTHBIX JCHCTBUI, ONpeNeNieHne KPUTEPHEB 110 OIICHKE Ka4eCTBa BHIITOJTHEHHOH paboThI
U JIpyTue).

PeryasiTuBHbIe YHUBePCATbHBIE YUeOHbIE IeHCTBHUSI:

YMEHHE CaMOCTOSITENFHO OMpPEACTATh LENU JSATENBHOCTH, IUIAaHUPOBATh, OCYIICCTBISITH, KOHTPOJIHPOBATH M TPHU
HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO JEATEIBHOCTh, BBIOMpaTh Hambonee 3(P(EKTHBHBIC CIIOCOOBI PELICHHS YYCOHBIX U
MIO03HABATEIBHBIX 3a/1a4, CAMOCTOSTEIIFHO COCTABIITH WM KOPPEKTHPOBATH MPEUIOKECHHBINA allTOPUTM JACHCTBHI MPH BHIITOITHEHUH
3aJaHuil ¢ y4ETOM TONyYeHHs HOBBIX 3HAHHH 00 W3y4aeMbIX OOBEKTaX — BEHIECTBAX U PEAKIHAX, OICHUBATH COOTBETCTBHE
MOJIyYSHHOT0 pe3ysibTaTa 3asBJICHHOHN IIeM, YMEHHE HCIIOJb30BaTh U aHAIM3HPOBATh KOHTEKCTHI, NpeljiaraeMble B YCIOBHH
3aJaHuH.

HNPEAMETHBIE PE3YJIbTATDBI
B cocTtaBe npeAMETHBIX pe3yJbTaTOB IO OCBOSHHIO 0053aTENBHOTO COJEPKAaHUs, YCTAaHOBJIEHHOTO NaHHOW (eliepanbHON
paboueld TPOTrpaMMOi, BBIJENAIOT: OCBOCHHBIE OOYYalONUMKCS HAy4YHbIE 3HAaHUS, YMEHHS M CHOCOOBI JeWCTBUH,
crieruUecKkre A TMPEeIMETHOW o0macTé «XUMHsS», BHUABI JEITENFHOCTH 10 TIOJYYEHWIO HOBOTO 3HAHHA, €ro
MHTEPIPETAINH, TPEOOPA30BAHUIO U IPUMEHCHHIO B PA3JIMUHBIX YYCOHBIX U HOBBIX CHTYAIIHSX.

I[IpenMeTHBIE Pe3yabTATHI HA 5230BOM YPOBHE K KOHIY 00y4eHuns B 8 Kkjacce:
® PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX IMOHATHN: aTOM, MOJICKYJIa, XUMHIECKHI SJIEMEHT, POCTOE BEIIECTRO,
CJIOHOE BEIECTBO, CMECh (OJHOPOHAS U HEOAHOPOAHASA), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl M MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. MACCa, MACCOBAs JIOJS XUMHUYECKOTO 3JIEMEHTa B COSAMHEHNH, MOJISIPHBIA 00BEM,
OKCH/JI, KHCJIOTa, OCHOBAaHUE, COITb, 3JIEKTPOOTPHIIATEIFHOCTD, CTETIEHb OKUCIIEHUS, XUMHUECKas peakius, Kiaccupukamus
peaKuuii: peakuy COeANHEHUS, PeaKiy Pa3IoKeHHUs, peakluH 3aMelICHHs, peakui 00MeHa, 9K30- H YHJOTEPMHUUECKHUE
peaKuu, TerIoBoi 3G GEKT peakuuu, sapo aToMa, SJIEKTPOHHBIN CIIOH aToMa, aTOMHasi OpOUTalb, paJuyc aToMa,
XUMUYECKAas CBA3b, MOJSIPHASA U HEMOJSIPHASI KOBAJICHTHAS CBSA3b, HIOHHAS CBS3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBast
IIOJIS BelecTBa (MMPOIICHTHAS KOHIICHTPAITHsA) B pacTBOPE;
® WJUTIOCTPUPOBATEH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TIOHATHHA U IPUMCHSTH 3TH MTOHSATHS TIPU OTTUCAHUH BEIIECTB U UX
[IPEBPAILCHU;
® HCTIONIb30BaTh XUMHUYECKYHO CHUMBOJIMKY ISl COCTaBICHHS (DOPMYIT BEIIECTB M YPAaBHCHUH XUMHYCCKUX PEaKITUil;
® OTIPEETIATH BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTETICHb OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX
COCIMHEHUSIX, IPUHAJICKHOCTD BEIIECTB K ONPENCIEHHOMY KI1acCy COSIUHEHUN 10 POpMyiaM, BUJ XUMHYECKOM CBS3H
(KoBajJIeHTHAsI U MOHHAS) B HEOPTAHUUYECKUX COCTUHECHUSX;
e packpsiBaTh cMbich [lepuoanueckoro 3akona J. 1. MenneneeBa: 1eMOHCTPUPOBATh MOHUMAHUE EPUOINUECKON
3aBUCUMOCTH CBOMCTB XMMHYECKHUX JIEMEHTOB OT UX MOJ0KeHU B [leproandeckoii cucreMe, 3aKOHOB COXPaHEHHS MacChl
BEIIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO yUEHHSI, 3aKOHa ABOTaApO;
® OMKCHIBATh M XapaKTePH30BaTh TabIUuHy0 hopmy [leproanueckoit CHCTEMBI XUMHUUECKUX 3JIEMEHTOB: Pa3iniaTh
TIOHSATHSA «TJIaBHAA nmoarpymma (A-rpynmna)» u «mobouynas noarpymma (b-rpyrmma)y, Maisie U O0JbIINe MEPHOIBI, COOTHOCUTh
0003HaYeHUS, KOTOpEIC IMEIOTCs B Tabnuiie «lleproamaeckas cucrema xuMudeckux aemeHToB J. Y. Menneneeay ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMHUYECKHX DJIEMEHTOB (COCTAB U 3apsif 41pa, 00IIee YHCIIO AIEKTPOHOB
1 pacIipelieieHne UX 110 3JIEKTPOHHBIM CIIOSIM);
® KITacCU(PHUITMPOBATH XUMHUIECKUE DJIEMEHTHI, HEOPTAaHUIECKUE BEIIECTBA, XUMUIECKUEC PEAKITUH (TI0 YHCITYy H COCTaBYy
YYaCTBYIOIIUX B PEAKIUHU BEIIECTB, 110 TEIIIOBOMY P EKTY);
® XapaKTepHU30BaTh (OMUCHIBATH) OOIIIE XUMUIECKIE CBOMCTBA BEIIECTB PAa3IMIHBIX KIIACCOB, MIOATBEPIK/Ias OMTHUCAHNE
MIpUMEPaMH MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYCCKUX PEaAKIIHIA;
® POTHO3UPOBATH CBOMCTBA BEIIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTaBa, BOBMOXXHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPALICHUN B pa3INYHbIX YCIOBUSX;
® BHIYUCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO OO XUMUYECKOT0 3JIEMEHTA I10
(hopMyIie coenMHEHHsI, MACCOBYIO JIONIO BEIIECTBA B PACTBOPE, MMPOBOAUTDH PACUETHI 110 YPABHEHUIO XUMHUYECKON pPEaKkIny;



® [IPUMEHATH OCHOBHBIE OTIEPAIIH MBICITUTENIFHON JesITETFHOCTH — aHaJIN3 U CHHTE3, CpaBHEHHUE, 00001IeH e,
CHUCTEMAaTH3aLINIO, KITaCCU(UKAIIMIO, BRIABJICHHE IPUIMHHO-CIICICTBEHHBIX CBSI3€H — JIJIs1 MU3YUYCHUS CBOMCTB BEIICCTB U
XUMHYCCKUX PEAKIUi, ECTECTBEHHO-HAYUYHBIC METO/IbI IIO3HAHUS — HAOJI0OICHHUE, U3MEPEHUE, MOJICIIUPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICIICHHBIN );
® CJIeIOBaTh MTPABUIIAM TIOJIH30BAHUS XUMUYECKOW MOCYI0HN 1 1a00paTOPHBIM 000PY/IOBAHUEM, a TAKXKE MPaBUIIAM
oOpailieHus ¢ BeeCTBAMU B COOTBETCTBHU C MHCTPYKIIUSMU 110 BBIITOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OITBITOB IO
TTOJTYICHUIO ¥ COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOJOPO/Ia U KUCIOPO/Ia), IPUTOTOBIICHUIO PACTBOPOB C OTIPEICIEHHON
MacCOBOH J10JIel pacTBOPEHHOTO BEIIECTBA, IIAHUPOBATh U MPOBOIUTH XUMHUUECKUE IKCIICPUMEHTHI 110 PACIIO3HABAHUIO
PacTBOPOB MIENIOYEH M KHCIIOT C IIOMOIIBI0 HHIWKATOPOB (JIaKMyc, (heHONMPTaIenH, METHIIOPAHK U APYTHUE).

IIpeaMeTHBIE pe3yJIbTATHI HA 6230BOM YPOBHE K KOHIY 00yueHus B 9 Kjacce:
® PacKpHIBaTh CMBICIT OCHOBHBIX XUMHUECKUX MMOHITHNA: XHMHYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHHOH,
MIPOCTOE BEIIECTBO, CJIOMKHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPHUIIATEIBHOCTh, CTCIICHh OKUCIICHHUS, XUMUYECKas
peaxius, XuMHUIecKas CBSI3b, TETUIOBON APEKT peaklnu, MOJIb, MOJISIPHBIN 00BEM, paCTBOP, AIMEKTPOIUTHI, HEAIEKTPOIHUTHI,
ANEKTPOIUTHYECKAS AUCCOIHAIINS, PEaKIIMH HOHHOTO 0OMeHa, KaTalnn3aTop, XHMHYECKOe PaBHOBECHE, 0OpaTHMBbIE U
HeOoOpaTUMBIC PEAKIINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIMY, OKHCIUTEh, BOCCTAHOBUTEIb, OKHCICHHUE U
BOCCTAHOBJICHUE, AJUIOTPOTHSI, aM(OTEPHOCTh, XUMHUUCCKas CBA3b (KOBAJICHTHASI, MOHHAS, METAJUIMYCCKA ),
KPUCTAJUTMYECKAs peréTKa, KOPPO3Hs METAIIIOB, CIUTaBhl, CKOPOCTh XUMHYECKOH peakiiuy, MPeleTbHO TOIMYCTUMAS
konnenTpanus [1JIK Bemiectna;
® WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHYCCKUX IMOHATHIA U IPUMEHSITh 3TH MMOHATHS IIPH OIMMCAHUN BEIIECTB U UX
HIpEBPAILCHU;
® HCTIONIB30BaTh XUMHUYECKYHO) CHMBOIIMKY ISl COCTaBJICHHS (DOPMYIT BEIIECTB M YPABHEHNH XUMHYECKUAX PEaKITHil;
® OTIPEICTISATh BAIIGHTHOCTh M CTENICHh OKUCIICHUS! XUMUYIECKHX 3JIEMEHTOB B COSMHEHUSIX PA3IMYHOTO COCTaBa,
MIPUHA]ICKHOCTH BEIIECTB K ONMPESIEHHOMY KIIACCY COSIMHEHUH 0 GopMysIaM, BUI XUMUYECKON CBSI3U (KOBAJICHTHAS,
HMOHHAs, METAJUIMYECKAsl) B HEOPIraHUYCCKUX COSAMHCHUSX, 3apsijl MOHA [0 XUMHUECKOM (popmMyie, XapakTep cpeibl B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX COCTUHECHUM, THUIT KPUCTAUIMYSCKON PEIIETKH KOHKPETHOT'O BEIIECTRA,;
® packpbiBaTh cMbICl [lepuonuueckoro 3akona Jl. M. MenneneeBa u JIeMOHCTPUPOBATh €0 IOHUMAHUE: OITUCHIBATh H
XapakTepu3oBaTh TabIMuHy0 Qopmy llepronnyeckoii CCTEeMbl XUMHUYECKUX AIIEMEHTOB: pa3indyaTh MOHATHS «TJaBHAs
noarpymma (A-rpynmna)» u «mobodHas noarpynna (b-rpyrma)y, Mansie 1 OOJBIIHE IEPUOIBI, COOTHOCUTE 0003HAUCHUS,
KOTOPBIC UMEIOTCS B IIEPUOIUUCCKOM TaOJIUIIE, C YACIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMUYECKHUX 3JICMCHTOB
(cocTaB u 3apsif Aapa, 00IIee YHCIIO0 IIEKTPOHOB U PacIpeie]IeHHe UX T0 AIEKTPOHHBIM CJI0sIM), OOBSCHAThH 00IIre
3aKOHOMEPHOCTH B I3MEHEHHUU CBOMCTB DIIEMEHTOB U MX COSAMHEHUH B TIpeieNiaX MaJbIX TIEPHUOJIOB | TJIABHBIX TOATPYIII C
y4€TOM CTPOCHUS UX aTOMOB;
® KJIACCU(PUIIMPOBATH XUMHYECKUE 3JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKHE PEaKIUH (110 YUCITY U COCTaBY
YYaCTBYIOIIUX B PEAKIMH BEIICCTB, 110 TSIUIOBOMY 3((eKTy, 10 N3MEHEHUIO CTETICHEH OKUCICHUS XUMUYSCKUX 3JIEMEHTOB);
® XapaKTEPHU30BaTh (OMMUCHIBATEH) OOIIHNE U CIICITU(DUICCKAC XMMHUIECKIE CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB,
MOATBEPIKAas ONTUCAHNE TPUMEPAMHU MOJICKY/ISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUCCKUX PEAKIIHIA;
® COCTaBIISITh YPaBHEHUS SJIEKTPOIIMTHIECKON TUCCOIMAIIIH KHACIIOT, IIeT0Uel U Coliel, MOTHBIE  COKPAIIEHHbBIE yPaBHEHHS
peaxiuii HOHHOTO OOMeHa, YpaBHEHUS peakiuii, MOATBEPKIAIONINX CYIIECTBOBAaHIE TeHETHIECKON CBSI3U MEXKITY
BEIIECTBAMHU PA3INYHBIX KIIACCOB;
® PacKpBIBaTh CYNHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITHI TOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOIO OanaHca
3TUX PEaKIuii;
® [IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHUS, BO3SMOXKHOCTH IMPOTEKAHUS XUMHUIECKUX
MPEeBpAIICHUN B PA3IIMYHBIX yCIOBHSIX;
® BEIYHCIISITh OTHOCUTENHHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJI0 XUMUIECKOTO dIIEMEHTa TT0
(hopMyJie coeTMHEHMSI, MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE, POBOIUTH PACUETHI 110 YPABHCHHIO XMUMHUYCECKOMW PEaKIIHH;
® coOIOAaTh TpaBUJIa MOIB30BAHMS XUMHYECKOW MTOCYA0H 1 JTab0opaTOPHBIM 000PYIOBaHUEM, a TAKKE IMpaBUIiIa 00paIeHus
C BEIIECTBAMHU B COOTBETCTBUU ¢ HHCTPYKIIUSMH I10 BBITOJHEHHIO JJAOOPATOPHBIX XUMUYECKHUX OIBITOB 110 TOJIYYCHHUIO U
coOupaHHIo ra3000pa3HBIX BEIIECTB (AMMHAaKa U YTIIEKHCIIOTO Ta3a);
® [IPOBOJIUTH PEAKIINH, MTOITBEPIKIAAFOIINE KAUECTBECHHBIN COCTAB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM ITyTEM
XJIOpHII-, OpOMUJI-, HOTUI-, KapOOHAT-, pocdar-, CHINKaT-, Cylb(aT-, THAPOKCHA-UOHBI, KATHOHBI aMMOHHUSI U HOHBI
M3YYEeHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEIECTB;
® [IPUMECHSATH OCHOBHBIE OTICPAI[UH MBICIUTEIILHOM JCSITEILHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE, 0000IICHHE,
CHUCTEMAaTHU3AIINIO, BHISBICHUE PUUNHHO-CIICICTBEHHBIX CBS3CH — ISl U3YYCHHUS CBOMCTB BEIIECTB U XUMUYECKHUX PEaKIIUH,
€CTECTBEHHO-HAyYHBIE METO/IbI IO3HAHUS — HAOII0/IEeHNE, N3MEPEHHE, MOJIETHPOBAHNE, SKCIIEPUMEHT (peabHbIN 1
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE
PaGouasi nporpamma no yue6Homy npeamery «Xumusp> paspadoraHa ¢ yuéTom padodeil mporpaMMbl BOCIIMTAHMS,

4YTO OTPA’KEHO B JIMYHOCTHBIX MJAHUPYEMbBIX Pe3yJbTAaTax U 00ecrneYuBaeT Peau3alui0 HHBAPUAHTHBIX MOJYJei
(MUM) mporpamMmbl «YpoUHasi AesiITeIbHOCThY, «BHEIKOIbHBbIE MeponpuATHI»,«OCHOBHBIE IIKOJIbHbIE JeIa» U

«COIII/IaJ'IbHOQ napTHEPCTBO».

8 KJIACC
Ne | HanmeHoBaHME pa3/eioB U TEM KonnyecTBo 4acoB | DieKTpOHHbIE
ﬁ/ MPOTpaMMBL Beero |KP [P E)Ig}/l)(i)f(:)BBaB;:J)ILHHC [Tporpamma BOCIIHTAHHS
pecypcesl
Pazgen 1.IlepBoHayajibHble XUMHUYECKHE TOHSTUSA UM «YpouHasi 1eATeJTbHOCTb.
1. | Xumust — BaxkHas 001acTh 5 2 Bubmiorexa [[OK | YCTaHOBICHUC JOBCPUTCILHBIX
1 €CTECTBO3HAHUS U MPAKTUICCKOH https://m.edsoo.ru/ | OTHOWCHHI MEKLY yHHTCICM
JIeSITEILHOCTH YEI0BEKA 7f41837c “ ero YHCHHUKAMIT,
— CIOCOOCTBYIOIIHX
1. | BemecTBa 1 XUMUYECKUE PEAKIINH 15 1 Bbu6bnunoreka 1JOK I03HTHBHOMY BOCIIPHSTHIO
2 https://m.eds00.ru/ | ywammmucs TtpeGoBanmii  u
7t41837¢ pocs6 VUUTETIS,
I/ITOFO o pa3L[eJIy 20 IIPUBJICYCHUIO UX BHUMAaHUSA K
obcykmaemoli  Ha  ypOKe
Paznen 2.BaxHeliniue npeacTaBuTe I HEOPraHMYECKNX BENIECTB uHpOpMaLHH
2. | Bosmyx. Kucmopog. ITousitre 06 6 BuGinoreka LIOK | dopmuposaiue
1 | okcmmax https://m.edsoo.ru/7 | OTBETCTBCHHOTO OTHOIICHMA K
f41837C YUCHHUIO, T'OTOBHOCTH n
— crocoOHOCTH oOyuaromuxcs K
2. | Bogopoa.ITousiTrie 0 KACITIOTaX U 8 1 bubnuorexa LIOK | camopassuruio u
2 | comsax https://m.eds00.ru/7 | camooGpazoBanuio Ha OCHOBE
f41837c MOTHUBAIUK K OOYYCHHIO H
2. | Bona. Pacteopsl. ITonsrue 06 5 1 1 bubnuoreka [JOK | MO3HAHMIO
3 | ocHOBaHMAX hitps://m.edsoo.ru/7 | $oPMMPOBaIHE
KOMMYHHUKaTHUBHOU
M KOMIICTCHTHOCTH B 06H.ICHI/II/I u
2. | OcHoBHEIE KIacchl Heopranumyeckux | 11 1 1 bubmnoreka IIOK | corpyauunuectse co
4 | coequHEHUH https://m.edso0.ru/7 | ceepcTHuKamMu
f41837c (dhopMupoBanue OCHOB
OKOJIOTNYECKON KYJIBTYPbI
Hroro mo pazaeny 30 c00TBeTCTBYIOH YABTYp
Paznen 3.1lepnoauyecknii 3axon u Ilepunognyeckas cucreMa XUMHYECKHX COBPEMEHHOMY YPOBHIO
3jemeHTOB /. 1. MenneneeBa. CTpoeHne aToMoB. XUMHYECKasI CBSI3b. 9KOJIOTHYECKOTO MBIIIICHHUS
OKHCIUTETbHO-BOCCTAHOBHUTEIbHbIE PeaKINU HCIIONIB30BAHNE
3. | Ilepronuueckuii 3aKOH U 7 Bubnuorexa [IOK Eg;ﬁi?;gg?:;:oﬂepmwm
1 | Ilepnoanueckas cucremMa https://m.eds00.1u/7 | yuegroro npemvera wepes
XUMHUYECKUX 3ementos /1. U. f41837c JIEMOHCTPALHIO ETSIM
MenpeneeBa. CTpoeHue aToMa IIPUMEPOB OTBETCTBEHHOTO,
3. | Xumuueckas cBa3b. OkucnuTeapHo- | 8 1 bubnuoteka [JOK | TP@KAAHCKOrO MOBCICHUA
2 | BOCCTAHOBHTENIbHBIE PEAKIIUH https:/m.edsoo.ru/7 | AM «OcHoBHEIE mIKOILHBIE
f41837c Aeay. y
VY4actue BO BCEpOCCUNUCKUX
Wroro mo pazneny 15 Bbubnmuorexa HOK | akumsx, mocsim@HHBIX
https://m.eds00.ru/7 | 3saunMeIM COOBITHAM B
f41837c Poccuu, mupe
PesepBHOE BpeMmst 3 1 bubmorexa 1IOK
https://m.edsoo.ru/
7f41837c
OBLIEE KOJIMYECTBO YACOB I10
T[IPOTPAMME 681 5 | 5
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9 KUIACC

Ne | HaumeHoBaHue pa3ieyioB U TEM KonuuecTBo yacos DNeKTPOHHBIE

n/ | IporpamMmMmel Beero | KP [P (uudpoBeie)

I 0bpazOBATENBHELE IIporpamMma BoCTIMTAHHS
pecypchl

Pa3nen 1.BemecTBO M XUMHYECKHE PeAKIUU

11 [loBTOpenue u yriryOnenue 5 1 Bubnuorexa LJOK
3HaHHUM OCHOBHBIX Pa3/IeliOB https://m.edsoo.ru/ (MM «Ypounas
Kypca 8 kiacca 7f41a636 eI TEILHOCTDY.

1.2 OCHOBHBIE 3aKOHOMEPHOCTH 4 Bubnuorexa LJOK Y CTaHOBICHHE .

o . JOBCPUTCIIbHBIX OTHOLICHUH
XUMHUYCCKUX PEaKIuit https://m.edsoo.ru/
7§412636 MEXIy y4YUTeIeM W €ro
— YY€HUKaMU,

1.3 DJIEKTPONIUTHYECKAS 8 1 bubnuorexa IIOK | cnoco6ersyrommx
nHucconrana. XUMHUYECKUE https://m.edsoo0.ru/ | nosutuBHOMY BOCIIPUATHUIO
pEaKIuu B PacTBOPax 7412636 Y4AIUMHUCs TPEOOBAHUH

pocsO YUUTE,
I/ITOFO 1o pa3I[eJ'Iy 17 MMPUBJICYCHNUIO UX BHUMAHUS
Pazngen 2.HemeTanibl U MX COeTMHEHUSA K 00CyXIaeMOil Ha ypoKe

2.1 OO01mmas xapakTepucTHKa 4 bubmmorexa [{OK I(%i@;iMiE::m

XUMHYECKHX IeEMEHTOB VIIA- https://m.edsoo.ru/ PMUP
F 7f41a636 OTBE€TCTBEHHOI'O OTHOLICHU
prHHBI. AJIOT CHbI —_— K YYCHUIO, TOTOBHOCTHU U

2.2 OOm1as XxapaKTepHUCTHKA 6 bubmuoreka LIOK | cnoco6rocTn 06yqarommxcs
XAMHWYECKHX AJIeMEHTOB VIA- https://m.edsoo.ru/ | x CaMOPa3BUTHIO "
rpynmsl. Cepa U eé coeIMHEHHUs! 7f412636 camMo06pa3OBaAHHIO Ha

OCHOBC MOTHUBAIIMHU K
| anmeooneros VA | | ubmotexa LIOK | oBysermo n mosnanio
https://m.edsoo.ru/ | $opmupoBare
rpymsL. A30T, Gocdop 1 ux 7412636 KOMMYHHUKATHBHOM
COCANHEHUSA KOMIIETEHTHOCTH B OOLIIEHUU
2.4 OO01mas xapakTepUuCTHKA 8 1 U COTpynHMIECTBE €O
bubmmorexa LHIOK
XUMHYCCKHX dJIeMeHTOB IV A- . 1 CBCPCTHHKAMU
I — https.//m.edsoo.ru/ (bOpMI/IpOBaHI/IC OCHOB
Ir}))(ycoe ‘HHeHHI:I P 7f41a636 9KOJIOTHYECKOH  KYIBTYpPBI
A COOTBETCTBYIOLIEH
Hroro no pazneny 25 COBPEMEHHOMY YPOBHIO
Paszxen 3.MeTauibl M HX COeHHEHHUS OKOJIOrHHECKOr0 MBILUICHIA
HCIIOJIB30BAaHUC
3.1 OO01Me CBOMCTBA METAILIOB 4 bubmorexa LIOK BOCIIUTATEIbHBIX
https://m.eds00.1u/ | posmosxkmocTeit conepsxatus
7f41a636 y4eGHOTO IpeaMeTa Yepes

3.2 BaskHeiilye MeTauIbl U HX 16 1 Bubnuoreka [JOK | ACMOHCTPALHIIO NCTAM

COCIMHEHHUSI https://m.edsoo.ru/ ?g;ﬁf;::&?;‘;ig:;;‘;ﬁﬁ?
11413636 UM «OcHoBHbBIE
Hroro mo pazueny 20 HIKOJIBHBIE J[eJ12%.
Pa3znen 4. Xumus u oKpy:Kamomas cpeaa VuacTie Bo BeepoceHiickix

4.1 BemectBa u MaTepuabl B dKU3HU 3 bubmuoreka LIOK AKIHMAX, MOCBAMIEHHBIX

yeJioBeKa https://m.edsoo0.ru/7f | 3HaunMBIM COOBITHAM B
412636 Poccun,
HUroro mo pazneny
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O 68
IMPOT'PAMME

Brinucka Bepna 01.09.2023r.

Jupektop mIKOMIbI / %f’/ C.I'. benac

(IToxmuce)
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