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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o XMMHM Ha YpOBHE OCHOBHOT'O 00IIEro 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHMS OCHOBHOI 00pa3oBaTeNbHON MPOTrpamMMbl OCHOBHOI'O
obmero oOpaszoBanus, npeactaBieHHbIX B @I'OC OO0, a Takxke Ha OCHOBe (QenepaabHON
pabouyeil mporpaMMbl BOCIIUTAHUSI U C YYETOM KOHLEMIMHU MpernojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTenbHbIX opranu3anusix Poccuiickoit denepanmu.

[Iporpamma no xuMuum JIa€T MpeACTaBICHHE O ILENsAX, oOmel cTpareruu oOydeHus,
BOCIIUTAaHHUS W Pa3BUTHSA OOYyYArOIIMXCS CPEACTBAMU YUEOHOIO IpeIMeTa, YCTaHABIMBAET
00s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpeyCMaTpUBAeT PacHpe/iesieHue ero no KjiaccaMm U
CTPYKTYpUpPOBaHHUE I10 pa3zesiaM U TeMaM IIPOrpaMMBbl [0 XUMHUHU, ONPEIEISIET KOJINYECTBEHHBIE
U KauyeCTBEHHBIE XapaKTEPUCTHKH COJEP)KAHUA, PEKOMEHIYEMYIO IIOCJIEI0BAaTENbHOCTD
U3Y4YEHUS XUMHUU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOTO
Ipoliecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaromuxcs, OnpeaessieT BO3MOKHOCTH NpeaMeTa JUis
peanu3anuy TpeOOBaHUI K pe3ybTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOT'O 00111er0 00pa30BaHus, a Takke TpeOOBaHUN K pe3ysabTaTaM 00yYeHHUs XUMHUU
Ha YypOBHE IeNeld W3Y4YeHUs TMpeaMeTa M OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHOM
JeSTEIbHOCTH 00y4aroIIerocs 0 OCBOCHUIO y4EOHOT0 COEPIKAHUSL.

3HaHUE XUMUH CITYKUT OCHOBOU I (POPMUPOBAaHUSI MUPOBO33PEHHS 00YYaIOIIETOCS, €ro
MPEICTABICHUH O MAaTEepUAIIbHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPaOT (hOpMUpPYyEMBbIE XUMHUEH
MIPEICTABIEHUS O B3aMMOIIPEBPALLICHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B IIPUPOJIE, O MYTAX
pemieHust TI00albHBIX MpOOJIEM YCTOHYMBOIO pa3BUTUSl 4YEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUIECKOH, MUIIEBOH U IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 31paBOOXPAHCHUSI.

N3yuenune xumunu:

CHOCOOCTBYET peaiu3alii BO3MOXHOCTEW JJIsi caMoOpa3BUTHS U (POpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el U PyHKIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOpPMHpPOBaHHE MBIIUIEHHUS] U TBOPUYECKUX CIOCOOHOCTEN o0yuaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITENIbHOW  y4eOHOM  JAEATeNbHOCTH,  OKCHEPUMEHTAIbHBIX U
WCCIIEZIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B TIOBCEIHEBHOW JKM3HH, TaK U B
po¢eCcCHOHAIBHON AEATENbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOrO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI I[E€JIOCTHOI'O
B3IJIs1/1a HA €UHCTBO MPHUPOJIbI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM 3TAallOM B (HOPMUPOBAHUU
€CTEeCTBEHHO--HAYYHON TPaMOTHOCTH 00yUarOIINXCS,

CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM
3HaHMUSM, K TPUPOJE, K YEJIOBEKYy, BHOCUT CBOM BKJIaJ] B JKOJIOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOYyYE€HUH XUMHUHU OOECIEeYMBAIOTCS CHEU(PUKON colepikaHus
y4eOHOro mpeaMeTa, KOTOPBIA SABISETCS TMEJarorndeckd aganTUPOBAHHBIM OTPAKECHUEM
0a30BOM HAyKW XUMHH Ha ONpeeIEHHOM dTare e€ pa3BUTHSI.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIETr0 OOpa3oBaHHS OPUEHTHPOBAH HA OCBOCHHE
00y4aroIMMUCS CUCTEMBI II€PBOHAYAIBHBIX MOHATHH XMMHUHU, OCHOB HEOPraHMYECKONH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUH.

CrpykTypa cozmepkaHusl IIPOrpaMmbl M0 XUMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k €€ usydeHuro. CoaepikaHue CKIIAJbIBAETCA M3 CUCTEMBl IMOHATUNH O XMMHYECKOM
JIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYecKoW peakuuu. OO0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl O NPUHIUIY IOCJIEJOBATEIBbHOIO pPa3BUTHSA 3HAHMNH Ha OCHOBE
TEOPETUYECKUX IIPEICTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMMHH;

— Y4EHMSI O CTPOEHUH aToMa U XMMHUYECKOH CBS3H;

— MpEeCTaBIECHUH 00 MEKTPOIUTHYECKON TUCCOLMALINN BEILIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS pAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEJOBATENILHO OT OJIHOTO YPOBHS K JIPyromy,
BBINOJIHAS (DYHKUMU OOBSICHEHUS M MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEU
MPaKTUYECKOr0 MPUMEHEHUS U MOTyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpamMMmbl MO XHMHUH CHOCOOCTBYET (HDOPMUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKON COCTABISIOIIEN HAyYHOW KapTUHBI MHUpA B JIOTHKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOIIEHHS K HAyYHOMY 3HAaHHUIO U METOAAM MO3HAaHUA B Hayke. M3ydeHue xumMuun
MPOUCXOIUT C TIPUBICUCHMEM 3HAHUM M3 paHee U3YyYEHHbIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «bruonorus. 5-7 knaccel» n «®usmka. 7 Kaacey.

[Ipu n3yueHnn XUMHUN IPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOI HayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUYECKON NEATENbHOCTH YeIOBEKa U KaK OJTHOTO
13 KOMIIOHEHTOB MUPOBOH KyJbTYpbl. 3ajadya y4eOHOro mnpeaMera COCTOMT B (hOpMUpPOBaAHHUU
CHUCTEMBbl XMMHUYECKUX 3HAHUH — BaXHEWIIHMX ()AKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX
MIOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MMPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
MPUOOIIEHNN K HAyYHBIM METO/IaM MO3HaHUS [IPU U3YYEHHUH BEILECTB U XUMUYECKUX PEaKLUi, B
(GOpMHpPOBAaHMM W pa3BUTHM [O3HABATEIbHBIX YMEHMH M HX TPUMEHEHHH B Yy4eOHO-
MO3HABATEIBHON M y4eOHO-HCCIIEeI0BATEIbCKON JEATEIBHOCTH, OCBOCHUN NPaBUII 0€30MacHOTO
o0palleHHs C BeIECTBAMU B IIOBCEAHEBHOM KU3HH.

[lpy M3y4YeHWW XMMHU HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS BaXKHOE 3HAYCHHE
puoOpenn Takue e, Kak:

— (opMUpPOBaHHE MHTEIUIEKTYaJIbHO PA3BUTOM JMYHOCTH, TOTOBOM K caMOOOpA30BAHUIO,
COTPYIHUYECTBY, CaMOCTOSATEIBHOMY IPHHATHIO DPELIEHUH, CIIOCOOHON afanTupoBaThcsi K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KHU3HU;

— HanpaBJICHHOCTb OOyYeHHUs Ha CHUCTeMaTH4ecKoe mpuoOlieHne oOyJaromuxcs K
CaMOCTOSITENIbHOM ~ TO3HABaTEJNbHON  JEATENbHOCTH, HAy4YHbIM  METOAAM  IO3HAHUS,
(opMHUPYIOIIUM MOTHBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XHMUH;

— o0ecrieyeHne YCIOBHH, CIOCOOCTBYIOIIMX NPHOOPETEHUIO OOYYAIOUIMMHUCS OIbITa
pa3sHOOOpa3HOM JEesTEeIbHOCTH, MO3HAHMS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KIHOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX BUAOB JEATEIbHOCTH;

— (hopmupoBanue obmiel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YlCclie YMEHUH OOBSICHATH M OLICHUBATDH SIBICHUS OKPY’KAIOLIEr0 MHpa, MCIOJIb3ys 3HAHUS U
OIBIT, TOJIyYECHHbIE IPU H3YYEHUH XHMHHU, MPUMEHATh HX MpPHU PpEUIeHHH MpodieM B
IIOBCETHEBHOW KU3HU U TPYJIOBOH JIESTENBHOCTH;

— (hopMupoBaHue y 00y4arOMUXCsl TYMaHUCTHYECKUX OTHOUICHUH, TOHUMaHHs [IEHHOCTH
XUMHUYECKUX 3HaHUM AJi1 BBIPAOOTKU 3KOJOTHYECKHU LeIeco00pa3HOro IMOBEACHUS B OBITY U
TPYAOBOM IEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 3I0POBbS M OKPYXKAIOIIEH MPUPOLHON
Cpelibl;

— pa3BUTHE MOTHUBALIMHU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOECHMs OOILEYEIOBEYECKUX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HAIIPaBICHHOCTH JalIbHEHIIEro 00yueHHs.

OOwiee 4nciIo 4acoB, OTBEAEHHBIX AJI M3y4EHHs] XUMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJICIIO).



COJAEP/)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHbIEe XUMHYECKHE TOHATHSA

IIpenmer xumuu. Posb XMMHM B JKM3HM ueloBeKa. XMMMsS B CHUCTEME Hayk. Tema u
BemecTBa. DuU3NUECKHe CBOMCTBAa BEIIECTB. ArperatHoe cocTtosiHue BeulecTB. [loHsTHE O
METO/1aX MO3HAHUS B XUMHH. YHCThIC BemecTBa 1 cMecu. CriocoObl pa3aesieHUs] CMECEH.

ATOMBI M MOJIEKYJBl. XUMHUYECKHE HJIEMEHTbl. CHMBOJIBI XHMHUYECKHUX DIJIEMEHTOB.
[IpocTeie U cil0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckass ¢Gopmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOcTaBa BellecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHas
Macca. MaccoBast 10711 XMMUYECKOTO JJIEMEHTa B COCJUHEHUH.

KommnuectBo BemectBa. Mons. MonsipHas macca. B3auMOCBsSI3b KOJIMYECTBA, MAcChl U
qucia CTPYKTYPHBIX €AMHUI] BelecTBa. PacuéTel o ¢popmMynaM XUMUYECKUX COSIMHEHHH.

®usnyeckue U XMMHUYECKHUE SIBICHUS. XUMUYECKas peakiuss U €€ INpU3HAKU. 3aKOH
COXpaHEHMs MacChl BEIECTB. XUMHUYECKHUEe ypaBHeHUs. Kiaccupukanuss XUMHUYECKUX peakui
(coenuHeHMS, Pa3I0KEHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW TMOCYIOW, MpaBWIaMu pabOTHI B J1a0OpaTopuu W MpHEMaMU
oOpaieHus ¢ 1a0opaTOpHBIM O0OpPYJOBAaHHMEM, HM3YyYEHHE W OINucaHue (U3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOACHNE (PU3NUECKUX (TVIaBJICHHE BOCKA, TassHUE JIb/A,
pacTupaHue caxapa B CTYNKE, KMUIIEHHE U KOHJEHCAIUs BOJAbI) U XUMHUYECKUX (TOpPEHUE CBEYH,
MIPOKAJIMBaHUE MEJHON MPOBOJIOKHU, B3aUMOJEHCTBUE MeJla C KHCIOTON) sIBICHUH, HAOII0ACHHE
U ONHCAaHWE NPU3HAKOB TNPOTEKAHUS XHMHYECKHX peakiuil (pas3jokeHue caxapa,
B3aUMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOpHUIOM Oapus, pasinoxkeHue ruapokcuaa menu (1) npu
HarpeBaHWH, B3aWMoOAeWcTBHE jkene3a ¢ pactBopoM comu menu (Il), msydenwe cmocoOoB
paszeneHus cMeced: C IOMOIIbI0 MarHura, (QUIbTPOBAHME, BbIIApUBAaHUE, JAUCTUIUIALNA,
xpomarorpadus, TNpOBEICHHE OUYUCTKM IOBAPEHHOH coJM, HaONIOJIeHUe U ONHCAaHHe
pe3yJIbTaTOB MPOBEJIEHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHHE
MoJenel MOJIeKy (IapOCTEPKHEBBIX ).

BasHeiiluue npeacrtaBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasos. CocraB Bo3gyxa. Kuciaopon — 37I€MEHT M IIPOCTOE BEIIECTBO.
HaxoxneHnue kucinopoja B mpupoje, Gpu3ndeckue U XMMUYECKHUE CBOWCTBA (peakluy TOPEeHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl MOMY4YEeHUs KHUCIOpoJa B JabopaTopuu u
npoMblieHHOCTH. KpyroBopoT kuciopoaa B npupone. O30H — auioTpomnHas MOAU(pUKALUs
KHCIIOPOA.

TeroBoil 3¢pdekT XUMHUECKONW peakluH, TEePMOXUMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUUECKHE pEaKUUU. TOIIMBO: Yroib M MeTaH. 3arpsA3HEHHE BO31yXa, YCWICHHE
MapHUKOBOTO d(ekTa, pa3pyiieHne 030HOBOTO CJIOS.

Bonopon — »anemeHT M mpocroe BemecTBo. HaxokneHue Boaopona B NPUPOZE,
(bu3nyecKkre U XUMHUYECKUE CBOICTBA, MPUMEHEHUE, CIIOCOOBI oTydyeHus. Kuciorsl u comu.

MossipHblii 00bEM ra30B. Pacu€Thl 10 XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoMcTBa BOAbl. Boja kak pactBoputenb. PactBopbl. HackleHnueie u
HEHACBILLEHHbIE PAacTBOpPbl. PacTBOpUMOCTH BellecTB B Boje. MaccoBas 10Ji1 BEIIECTBA B
pactBope. XUMHUYECKHUE CBOMCTBA BOjAbL. OcCHOBaHMs. Poyib pacTBOPOB B MPUPOAE U B JKU3HU
yesioBeka. KpyroBopoT Boabl B Ipupoje. 3arps3HEHHE NPUPOAHBIX BoJA. OXpaHa M OUYUCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus nHeopranmueckux coenuHeHuid. Oxcunbl. Knaccuduxanus OKCHIOB:
cosieoOpa3yrolire (OCHOBHBIC, KHCIIOTHBIE, aM(OTepHBIC) U Hecosieoopasyomue. HomeHknaTypa
OKCHJ0B. PU3NYECKHE U XUMUYECKHE CBOUCTBA OKCUAOB. [lomyyeHnue okcuaos.



OcHoBanus. Krnaccudukanuss ocHOBaHMN: MIETOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknatypa ocHoBanmii. duznueckne W XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBaHM.

Kucnorel. Knaccudukanus xucinor. Homenknatypa kucinor. Ou3ndeckue U XHMHUUECKUE
cBoiicTBa KUCHOT. P aktuBHocTu MetauioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa coneil. @uzndeckne U XUMUYECKUE CBOWCTBa cosel. Ilomyuenue
COJIEN.

['eneTnyeckas cBsI3b MEXKy KJIacCaMU HEOPraHUYECKUX COCTMHEHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEJEICHUE COJIEepKaHusl KUCIOpo/ia B BO3JIyXe, MOIy4eHue, coOupaHue,
pacro3HaBaHUE U HM3yYEHHE CBOMCTB KHUCIOPOJa, HAOIIOJEHHWE B3aUMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHHSI W TpEKpalleHUus TopeHus (1moxapa), 03HaKOMIIEHHE C
o0Opa3llaMid OKCHIOB U ONHMCAHHE WX CBOWCTB, IMONY4YCHHE, COOMpaHUE, paclo3HaBaHUE U
H3yYeHHE CBOWMCTB BoopoAa (ropeHue), B3ammojeiicTBue Bomopoma ¢ okcumom wmeau (l)
(BO3MOKHO HCIIOIH30BAHKE BHICOMATEPHUAIOB), HAOIOJEHUE 00PA3I[OB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOEHHOCTEH PAcTBOPEHHS BEIIECTB C Pa3IMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTallaMH (HaTpueM M KajbIleM) (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIIEIOBaHUE OOpa3lloB HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaONII0/IeHNe M3MEHEHHs] OKpPAacKd WHIUKATOPOB B PACTBOPAX KHUCIOT U IEJIOYel, u3ydyeHue
B3aumozeiictBus okcuga meau (ll) ¢ pacTBopom cepHOM KHMCIOTBI, KHMCIOT C METaJUIaMH,
peakuuil HeWTpanu3aluM, IMOJIYy4eHHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTaJjla IPYTUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeiime
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

IMepuoanyeckuii 3axkoH u Ilepuoanueckasi cucrema xumuuyeckux djaemenros /. H.
MenpaeseeBa. CtpoeHne aToMOB. XuMH4eckas ¢Bsi3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBpie TOMBITKH KIACCU(PUKALUKA XHUMHUYECKHX »JJieMeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMEIbHBIC METAJUIbI, TaJOT€HbI, HHEPTHBIC Ta3bl).
DneMEHTBI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCHUIIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoanueckas cucrtema XuMHYecKHX dieMeHToB J[. .
MenpeneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl [leprogudeckoid CUCTEMBI
xumuueckux aiiemeHToB Jl. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HYECKHUNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI JIEMEHTA.

Crpoenne aromoB. CoctaB aromHbix snuep. M3ortombl. Onextponbl. CrpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUYECKUX AIEMEHTOB [leprnoaudeckoii CUCTEMBI
. W. MenneneeBa. XapakTepUCTUKAa XHWMHYECKOrO 3JIEMEHTAa IO €ro IOJIOKEHHIO B
Ilepuonnueckoii cucreme /I. . Menneneesa.

3aKOHOMEPHOCTU N3MEHEHHUS panyca aTOMOB XMMHUYECKHUX JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOIaM.

3nauenue llepunonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKHX 3JIEMEHTOB
JUIS pa3BUTUA HayKU U npakTuku. [[. . Mennenees — y4€HbIl U IpayKJaHUH.

XuMuueckas CBS3b. KoBasientHas (nonsipHas u HEMnoJIsipHasi) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHasI CBs3b.

Crenenp  okucinenuss. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakuuu. IIponeccsl
OKHUCJICHUSI U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

M3y4yeHue o0pa3lioB BEIIECTB METAJIOB W HEMETAIOB, B3aUMOJEHCTBHUE THIIPOKCUIA
LMHKAa C pacTBOpaMU KHCJIOT M ILIEJIOYEH, IMPOBEACHUE OINBITOB, WIIIOCTPUPYIOIIHUX MPUMEPHI
OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIMi (TOpeHNE, PEeakiuK Pa3IoKEeHUs], COSTUHEHNUS ).

Meostcnpeomemmnuwie ceasu



Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3yUYEHUU XMMUHU B 8 KJIacce OCYIIECTBISETCS
yepe3 HCMOJb30BaHME Kak OOIIUX €CTECTBEHHO--HAyYHBIX TIOHATUH, TaK W MOHSITHH,
SIBJIFOIIMXCS] CUCTEMHBIMU ISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'0 LIUKJIA.

OOmue ecTecTBEHHO--HAy4yHbIE TOHATUSA: HAay4YHbIM (PaKT, THIOTE3a, TEOpus, 3aKOH,
aHanmu3,  CHHTe3,  Kiaccuukauusi,  TMEepHUOAMYHOCTb,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJIENTUPOBaHNE, U3MEPEHNE, MOJIEIb, SIBJICHHE.

@dusuka: MaTepus, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIMJI, H30TOIBI,
PaANOaKTUBHOCTh, MOJIEKYJa, JJEKTPUYECKUN 3apsjl, BELIECTBO, TeNo, O0BEM, arperaTtHoe
COCTOSIHME BEIEeCTBA, ra3, (pU3MYECKHe BEIWYMHBI, €IUHHIIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorus: porocunres, neixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MHUHEpaIb, TOPHBIE TIOPOJABI, TOJE3HBIE
HCKOIIa€MBbI€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peakusi

[lepnonnueckuit 3akoH. Ilepmoanueckass cuctema XuMHUYecKHX dieMeHtoB J[. .
MenpeneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOMAOB, Kaldus, KaJIbLUS U HUX COCAUHEHUH B COOTBETCTBUM C
I0JIOKEHHEM JIEMEHTOB B [lepnonyeckoil cucteMe U CTPOEHHEM X aTOMOB.

Crpoenue BemecTBa: BHJBI XMUMHUYECKON CBsA3M. THIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAIMYECKOM PEIIETKM W BHJA XUMHUYECKOU
CBS3U.

Knaccudukamnuss u HOMEHKIATypa HEOPTaHHMYECKUX BEIICCTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COEIMHEHMI, TeHeTHYecKas
CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanms XuMudecKkux peakuui Mo pa3ludHbIM MpH3HAKaM (M0 YUCITY U COCTaBY
yJacTBYIOIIMX B PEAKIMH BEHIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHHUS XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIH, TEPMOXUMHUECKUE YPaBHEHUSI.

[lonsitue o ckopocTn xumudeckoil peakuuu. [loHarne 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peaknusx. [lonsarue o
karanuse. IloHaTne o0 XuMHYeckOM paBHOBecHU. DaKTOpbl, BIMAIOIIME HAa CKOpPOCTb
XUMHUYECKON peaKIiy U MOJI0KEHNE XUMUYECKOTO paBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, 3JIEKTPOHHBIA OaJlaHC OKHUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlIeHHE YpPaBHEHHH OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX
peaxIuii ¢ UCTIOJIb30BaHHEM METO/A IEKTPOHHOI 0 OanaHca.

Teopust 3MeKTPOIUTUYECKON TUCCOLMALUU. DIIEKTPOJIUTHI U HEINEKTponUuThl. KaTtnonsl,
QHUOHBL. MeXaHu3M JHMCCOLMALMKM BEIIECTB C PAa3IMYHBIMU BHUJAMHU XUMUYECKOWU CBSI3HU.
Crenens aucconuanuy. CUIbHBIE U CJ1a0ble JIEKTPOJIUTHL.

Peakuuy moHHoro o6mMeHa. YcCiIoBuSl NMPOTEKaHHUS PEAKLUUH MOHHOTO OOMEHa, MOJHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMsS peakuuid. CBOWCTBAa KUCIOT, OCHOBAHHMI M COJIEH B CBETE
NPEICTaBICHUH 00 SIEKTPOIUTHUYECKOW Iuccoumanuu. KadecTBeHHBbIE pEaKIMUM Ha HOHBI.
[TonaTue o ruiponIn3e CoJIei.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAIMYECKUX PEIIETOK HEOPraHWYECKHUX BEUIECTB —
METaJNIOB M HeMeTauioB (TpaduTa ¥ anMasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHMUYECKOM pEakIMH OT BO3JECUCTBHUS Pa3INYHBIX
(akTOpOB, MCCIIEAOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCa JUCCOLUAINH
KHCIIOT, IIeJoYed M cojie (BO3MOXHO HCIIONb30BAHHE BUJEO MAaTepuasioB), IMPOBEICHUE
OTIBITOB, WJUTIOCTPHPYIOIIUX TMPHU3HAKK MPOTEKAHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJlka, BbIJEJIEHWE Tra3a, oOpa3oBaHHE BOJIbI), OIBITOB, WUIIOCTPUPYIOUIUX TMPUMEPDI



OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (TOpeHHEe, peakLUuu DPa3JIOoKEHUs, COSAUHEHHMS),
pacno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IMOMOINBIO KAaYECTBEHHBIX pEaKluil Ha HOHBI,
pelIeHNE FKCIIEPUMEHTAIbHBIX 3a/1ay.

HemeraJibl M MX coeJUHEHUS

OOmast xapakrtepucTuka TrajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue M (U3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TraJOrEHOB.
XUMHUYECKHE CBOICTBa Ha NpuMepe xyopa (B3aUMOJCHCTBHE C MeTajllaMH, HEeMeTallJlaMH,
menouaMu).  XsopoBogopoa. ConsHas — KHCJIOTa, XWMHWYECKHE CBOWCTBA, TIOJyYCHHE,
IIpUMeHeHHue. [[elicTBre XJ10pa U XJIOpOBOJOPO/Ia Ha OPraHU3M YeJIoBeKa. BaykHenue XJ1opuasbl
U UX HaXO0XJIEHHUE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHSI aTOMOB,
XapaKTepHble CTeneHu OKucieHus. CTpoeHune U (QU3NYEeCKHue CBOWCTBA MPOCTHIX BELIECTB —
KHUCJIOpOAa U Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIIMKA KUCIOPOJIa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBopopoj, cTpoeHue, (GU3MYEeCKue M XUMHUYecKHe cBoWcTBa. OKCHABI CEphl Kak
MIPEICTABUTEIN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, (PU3NYECKHEe M XUMHUYECKHE CBOICTBa
(obmme Kak TpeACcTaBUTENs Kilacca KHCIOT M crenududeckue). XUMHUYECKUE peaklvy,
JeXallie B OCHOBE MMPOMBIIUICHHOTO croco0a TMONydeHHs CEpHOM KUCIOTHL. llpumenenue
cepHoit KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakius Ha cyabdaT-uoH. Haxoxnenue
ceppl M €€ COECAUMHEHHH B npupoAc. XHMHUYECKOE 3arpsA3HEHUE OKpYXKalolleld Cpenubl
COCIMHEHUSIMU Ccepbl (KHCIOTHBIE IOXKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPALLEHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapakTepHbIE CTEMEHH OKHCICHHA. A30T, pPACIpOCTpaHCHHWE B MpHpoJe, (U3UYECKHE H
XUMHUYecKue cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHAK, €ro (GU3MYecKHe U XUMUYECKUE
CBOWCTBA, MOJIydeHHe 1 nnpuMenenue. Conu aMMOHHUS, UX (pU3HYeCKUe U XUMHUYECKIE CBOMCTBA,
npuMeHeHne. KadecTBeHHass peakius Ha MOHBI aMMOHUS. A30THas KHCIIOTa, €€ MOJIyueHHeE,
¢usnvyeckne W XHWMHYECKHE CBOMCTBa (0OmIMe Kak TpPEACTABUTENs Kiacca KUCIOT |
cneruduueckue). Mcnonp3oBaHUE HHUTPATOB U COJNEH aMMOHMS B KadeCcTBE MHUHEPaJIbHBIX
ynoopeHuii. XuMUYECKOe 3arpsi3HEHHE OKPYXKAIoLel Cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
TOKIM, 3arps3HEHHE BO3JyXa, MOYBHI M BOMOEMOB). Docdop, amaoTporHble MOAUPUKALNUN
¢docdopa, dpuznueckue u xumuyeckue cporctBa. Oxeun docdopa (V) u docopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOIicTBa, mosyueHue. lcmosnb3oBanue QochaToB B KauecTBe
MUHEpaJIbHBIX y100pEHUIl.

OOmas xapakrepuctuka s1eMeHTOB |VA-rpynmnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIICHHUS. YTJIEepoJl, aJUIOTPOIIHbIE MOAU(UKAIINK, PacCIPOCTPAaHEHHUE B
npupoje, GU3nUecKue u XMMU4Ieckue cBoiictsa. AncopOuusi. Kpyrosoport yriepoja B npupose.
Oxcuppl yriaepoaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, IEWCTBUE HA JKUBBIE OPTaHU3MBbI,
MOJYYCHHUE U NMPUMEHCHHE. JKOJIOTMYECKHEe MPOOJIeMbl, CBsI3aHHBIC ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a INI00aIbHOTO MOTEIUIEHHUS KJIMMaTa, MapHUKOBBIM >Q¢eKkT. YronbHas KHCIOTa U €€
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBa, NOJydyeHHEe M NpuMeHeHue. KauectBeHHas
peakmusi Ha  kapOoHaT-woHbl.  Mcmomp3oBaHue  kapOoOHATOB B OBITY, MEIMIIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO031CTBE.

[lepBoHayasibHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEJAMHEHUSX Yriepoia
(MeraH, BTaH, STWUJIEH, AalETWIEH, 3TaHOJ, TIJULEPUH, YyKCycHas kuciora). [IpuponHsie
HWCTOYHHUKHU YIJIEBOJOPOJIOB (Yrojb, MPUPOJHBINA ra3, HedTh), MPOAYKTHl HX MepepabOTKH
(Oen3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOIIOTHYECKH Ba)XKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJax — W HMX pOJM B KHU3HU 4YeJlOBeKa. MarepHallbHOE €IUHCTBO
OpraHMYECKHUX ¥ HEOPraHMYECKUX COSIUHEHUH.

Kpemuuii, ero ¢Qusmueckre u XUMHUYECKHE CBOWMCTBA, IOJY4Y€HHE M IPUMEHEHUE.
Coenuaenuss kpemHusi B npupoje. OOmme mnpencraBineHuss o0 okcuae kpemuaws (V) u
KpeMHUeBoil kucioTe. CUIIMKAThI, UX UCIIOIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. BaxHeime



CTPOUTENbHBIE MaTepHalbl: KepamMHKa, CTEKJIO, IEMEHT, OeTOoH, ene300eToH. [Ipobremsr
0€3011acHOTO MCITOJIH30BAHUS CTPOUTEIBHBIX MaTEPHAIOB B TIOBCEHEBHON KU3HH.

Xumuueckuii IKcnepumenm:

M3ydeHue o0pa3lioB HEOPTAHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI, IPOBEIACHUE
KaueCTBEHHBIX PEaKlUi Ha XJOPUA-UOHBI M HAONIO/ICHHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (HU3NIECKre U XUMHUYECKHE CBOMCTBA TaJOT€HOB M MX COEJWHEHUH (BO3MOKHO
WCIIOJIb30BaHNE BUCOMATEPHANIOB), O3HAKOMJICHHE C O0pa3lamMy XJIOPHIOB (TaJOTCHHIIOB),
O3HaKOMJIEHHE C oOpa3liaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXXHO HCMOJIb30BaHHUE
BHUJICOMATEPUANIOB), HAOIIOJIEHUE TMpollecca OOyrIuBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XMMUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCIIOTHI, TIPOBEJCHUE KAYECTBEHHOH peakiuu Ha cynb(ar-uoH U HaONOJIeHHE MpHu3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE C (DU3NYECKUMH CBOWCTBaAMHU a3oTa, gocdopa M MX COCTUHECHUH
(BO3MOXKHO HMCITONIb30BaHKUE BUEOMATEPHAIIOB), 00pa3IaMy a30THBIX M (POCHOPHBIX YAOOpEHHIA,
MoJIyueHue, coOMpaHue, paclo3HaBaHUE M H3YYEHHE CBOICTB aMMHaka, IpPOBEJCHUE
KAueCTBEHHBIX peakuii Ha HWOH aMMOHUsA U Qocdar-uOH W U3YYCHHE TPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MEAbIO (BO3MOXHO
WCIIOB30BaHUE BHUICOMATEPHUANIOB), U3YUYCHUE MOJEICH KPUCTAUIMUECKUX PEIIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TMPOIEeccOM aAcopOLUM pPAcTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTIEM M YCTPOUCTBOM NMPOTHBOTa3a, MOJyyeHue, COOMpaHue, pacro3HaBaHHe
Y U3yYeHHE CBOMCTB YIJIEKHCIIOTO rasza, MPOBEJCHHE KAaYeCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl M U3YYCHUE IMPU3HAKOB HX TMPOTEKAHUSA, O3HAKOMJICHHE C MPOAYKIMEH
CUJIMKAaTHOM MPOMBINUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a1ady 1o Teme «BaxHeimue
HEMETAJITBI U UX COCITUHECHHUSI.

MeTa/u1bl M UX COCIUHECHUSA

OOmass xXapakTepUCTHKA XHUMHUYECKHX OJJIEMEHTOB — METaUIOB HAa OCHOBAaHWUU WX
nonoxeHus B [lepuonnueckoil cucteme xumudeckux snemeHToB J1. M. Menzaeneesa u ctpoeHust
atomoB. CTpoeHue MeTauioB. MeTaumueckas CBSI3b M METAUIMYECKass KPHUCTAJTHYECKas
peméTKa. ODJEKTPOXMMHUYECKUN Pl HanpsbDKeHUH MeTamuioB. Du3nuecKkue W XUMUYECKUE
cBoicTBa MeTaiuioB. OOmMe crnocoObl MoyueHuss MeTauioB. [IoHITHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiiaBsl (CTallb, YyTYH, JIOpaTIOMUHII, OpOH3a) U
WX IPUMEHEHUE B OBITY M POMBIILJICHHOCTH.

[{enounble MeTaILIBL: TIOJI0KEeHUE B [lepronueckoi cucteMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXiAeHUE B mpupone. OU3NMUECKUE U XUMHUYECKUE
CBOIicTBa (Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUIBI HATPUS U Kanus. [[puMenenue
IIEJTOYHBIX METAJUIOB U UX COCTMHECHHUIA.

[[lenoyHO3eMENBHBIE METAUIBl MAarHU M KalbLMil: mnojoxeHue B Ilepuogmueckoit
cucremMe xuMudeckux anemeHtoB [[. M. MeHneneeBa, CTpOEHUE HMX aTOMOB, HAaXO0XJICHUE B
npupoge. dusndyeckue U1 XUMHUYECKHE CBOMCTBA MarHus W KajabLUsd. BakHelInue COeIUHEHHUs
KaJIbIHsl (OKCHJI, TUAPOKCHI, CONH). JKECTKOCTH BOJBI U CITOCOOBI €€ YCTpaHEHUSI.

Anromunuil: nonoxenue B Ilepuoguueckoil cucteme xumuueckux snemeHtos I, U.
MenpeneeBa, CTpOEHHE aTOMa, HaxoXkAeHUE B npupoje. Ou3nueckne U XUMUYECKHUE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA ATFOMHHHUS.

Kenezo: mnonoxenue B Ilepuoguueckoil cucreme Xumudeckux d3yemeHtoB J[. .
Menaeneesa, CTpOEHHE aTOMa, HaxoXkAeHUEe B npupoje. Ouznueckne 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcunbl, runpokcuasl u conm xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTy4eHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3l[aMH METa/NIOB M CIUIAaBOB, WX (DU3UYECKHUMH CBOHCTBaMH,
W3Y4YE€HHE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIIOJIB30BAHHE BHUACOMATEPHUAIIOB),
0COOEHHOCTEH B3aUMOJICUCTBUSI OKCHUJIA KAIBIUS U HATPUS C BOJOU (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMaTEpPHAJIOB), HCCIIEJOBAHME CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEeHUs JKeleza B



KHCIopose  (BO3MOXKHO  HCIOJB30BAaHHE  BUJECOMATEPHANIOB), TMPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii HAa MOHBI: MarHus, KaJbIMs, aTFOMUHUA, IIHHKA, *kene3a (1) u xenesa
(1), menu (1), HaOIrOICHUE ¥ OMHCAHUE TPOIIECCOB OKPAIIMBAHMS IJIAMCHU MOHAMH HATpPUS,
KaJIus M KaJbIHs (BO3MOYKHO HCIIOJIB30BaHUE BUIACOMATEPHAIIOB), HCCICIOBaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/Ia alFOMUHUS ¥ THIPOKCH/IA IIMHKA, pElIeHHE YKCIIEPUMEHTAIBHBIX 33724 10
TeMme «BakHeire MeTamibl U KX COCTUHEHUSD.

XMMHSA U OKPYKAIIAS cpeaa

BemectBa u Marepuainsl B MOBCEJHEBHOW KM3HU 4YeJIOBeKa. be3omacHoe MCIoJib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. [lepBas moMomb NP XUMHUYECKUX OXKOTaX H
OTpaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHNE OKPYKAOIIeH cpe/sl (MpeaenbHast JOMyCTHMasi KOHIICHTpaIUs
BemecTs, najnee — [1/1K). Poib xuMum B pemieHnn SKOJI0THYECKHUX TTPOOIIeM.

Xumuueckuii Ikcnepumenm:

n3ydeHnue o0pasIioB MaTepHaIOB (CTEKIIO, CIIJIABBI METAJIOB, TTOJIMMEPHBIE MAaTEPHAIIHI ).

Mescnpeomemmnuie ceasu

Peanmu3zanus MexXnpeaMETHBIX CBSI3€i MpU M3y4EeHUH XMMUHU B 9 Kilacce OCyIIeCTBIsETCS
yepe3 WCIOJb30BaHHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHSATHH,
SIBJISFOIIUXCS] CACTEMHBIMH ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmue ecTeCTBCHHO-HAYYHBIE TOHSTHS: HAYYHBIM (akT, THUIOTe3a, 3aKOH, TEOpHs,
aHanM3,  CHUHTE3,  KilacCUpUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHUE,  DKCIEPHUMEHT,
MOJICTTUPOBaHNE, H3MEPEHUE, MOJIEITb, SIBIICHHE, TAPHUKOBBIN 3P PEKT, TEXHOIOTHS, MATCPUAITHI.

@duszuka: MaTepus, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIHI,
pPaIMOaKTHBHOCTb, MOJICKYJIa, JJIGKTPUYECCKUI  3apsl, MPOBOJHUKH, IOJYIPOBOJIHHUKH,
TUDIIEKTPUKHU, (POTOITIEMEHT, BEIIEeCTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUITMYECKAsl PEIIETKa, CIUIaBbl, (U3UYECKHE BEIHMYMHBI,
€MHUIIBI U3MEPEHUS, KOCMUYECKOEe IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COMHIIE.

buonorus: ¢otocunTes, apixaHue, O6uocepa, 3KOCHCTEMA, MUHEpAJIbHbIE YAOOpEHMS,
MHUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, MUTaTeNIbHbIE BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOIBI, MOJEC3IHBIC
HCKOMaeMble, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE PE3YNbTaThl OCBOEHHUS TMPOrPAMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JIOCTUTAIOTCS B X0JIe 00YYEHHUsI XUMUU B €IMHCTBE YUeOHOM M BOCIIUTATENBHOM JAESITEHHOCTH B
COOTBETCTBUM C  TPAJAWIMOHHBIMH  POCCHUMCKUMHU  COIMOKYJIBTYPHBIMH ¥  JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpPaBHJIAMU M HOPMaMU TMOBEACHUS H
CIOCOOCTBYIOT TIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMATN3AIMH 00yJaIOIUXCSl.

JIMYHOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAlMA W PACIIMPECHHE OIbITa NESITEILHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YAaCTHU:

1) maTpuoTHYeCKOro BOCIUTAHUA:

LIEHHOCTHOTO OTHOIIEHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HacJeIuio, MOHUMAaHMs 3HAUYEHHUS XUMHYECKOM HAyKHM B KM3HHM COBPEMEHHOrO OOIIecTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OpPMAIUEH O MEepPeAOBBIX JOCTUKECHUSX U OTKPBITUIX
MHPOBOM M OTEUECTBEHHOW XMMHHU, 3aUHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHUSIX 00 YCTpOMHCTBE
MHUpa 1 00IIECTBA;

2) rpaskIaHCKOIr0 BOCTIMTAHUSI:

MPEACTaBICHUS O COLMAJIbHBIX HOPMAaX M NpaBUIaX MEXKIMYHOCTHBIX OTHOILICHHUH B
KOJIJIEKTHBE, KOMMYHHUKaTHUBHON KOMIIETEHTHOCTHU B 001IECTBEHHO MI0JIE3HOM,
y4eOHO-UCCIIeIOBATEIbCKOM, TBOPUECKOH W JAPYrUX BUAAX JAESITEILHOCTH, TOTOBHOCTH K
pazHo00pa3HO COBMECTHON JESATEIBHOCTH MPH BBIINOJIHEHUN Y4eOHBIX, TO3HABATENbHBIX 33124,
BBITIOJIHCHUM XHMHMUYECKUX SKCIEPUMEHTOB, CO3/JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIMOHMMAHUIO M B3aUMOIIOMOILM B Mpolecce ITON y4eOHOHM AesITeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEJICHUE U TOCTYNKA CBOUX TOBAPHILEH C TMO3UIIMH HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBHI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHMS

MHPOBO33PEHUYECKHUE  MPEACTaBICHUs O  BEIIeCTBE W  XUMHYECKOM  peakiu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHM U COCTABJISIIOLIUE OCHOBY JJISI
NOHUMAaHUS CYHNIHOCTH HAay4YHOHW KapTUHBI MHUpPA, TMPEICTaBICHHUS OO0  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUSL MPUPOBI, B3aUMOCBS3IX UYEJIOBEKAa C MPUPOJHON Cpejoi, 0 poJu
XUMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHUBBI, HAalpaBJICHHBIE HAa TMOJYyYEHHE HOBBIX 3HAHUM IO XUMUH,
HEOOXOoauMBbIe Il OOBSCHEHUS HaONI0IaeMbIX MPOIECCOB U SIBJICHMI, [MO3HABATEIBHOM,
UH(OPMAITMOHHOM M YUTATENIbCKON KYIbTYphI, B TOM UKCJIE HaBBIKOB CAMOCTOSITEIbBHOU pabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOM JUTEPaTypO, JOCTYMHBIMU TEXHHUYECKHUMH CpPEICTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOYy4eHHI0 M TO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHUIO, TIPOEKTHOW U HMCCIIEIOBATEIBCKON ACATEIHPHOCTH, K OCO3HAHHOMY BBIOOpY
HANPaBIEHHOCTU U YPOBHS 00Y4YEeHHUS B JaTbHEUIIEM;

4) opMupoBaHUs KYJIbTYPbI 310POBbS:

OCO3HAaHUE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 30pPOBBIO,
YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >XKW3HU, OCO3HAHUE TIOCJIEJACTBUNA M HEMPHUATHE BPEIHBIX
MpUBBIYEK (YMOTPEOJICHUSI AJIKOTOJsl, HAPKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOICHUS
MpaBujl 0€30MACHOCTH MPU OOPAIICHHH C XUMHUYECKHMU BEIIECTBAMU B OBITY M peallbHOU
KU3HU;

5) Tpy/10BOr0 BOCTIMTAHMSA:

MHTEpPEC K MPAKTHIECKOMY M3YUEHHUI0 MPodecCuil U Tpyaa pa3IndyHOro poja, YBaXeHHE K
TPyAy W pe3yabTaTaM TPYAOBOW MAESITEIHHOCTH, B TOM YHCJIE HAa OCHOBE NPHUMEHEHUS



MpPEeIMETHBIX 3HAaHUM 10 XWMHUH, OCO3HAHHBIM BBIOOp WHIWBUIYATbHOW TPAECKTOPUU
MPOJOJKEHHUSI O00pa30BaHMS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEUIHONH NpoQecCUOHATBHON AEATENIbHOCTH U
pa3BUTHSA HEOOXOIUMBIX YMEHUH, TOTOBHOCTh aJIalITUPOBATHCS B IPO(ECCUOHATILHON Cpeie;

6) IKOJIOrMY€eCKOr0 BOCIIUTAHUSI:

9KOJIOTHUYECKH 11eeco00pa3Hoe OTHOIICHHE K MPUPOJIe KaK NCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMS, IOHUMAHME LEHHOCTH 3JI0pPOBOTO M Oe30omacHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MUECKOMY U TCUXMYECKOMY 370POBbIO,
0CO3HAHME IIEHHOCTH COOJIOICHHS MpaBmil 0€30IaCHOTO TIOBEACHHUS MPH paboTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyAIUSAX, YTPOXKAIOIIUX 3OPOBBIO U JKU3HU JIFOACH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MONydaeMble TPU HM3YYCHUM XUMHHU, ISl PEIICHUS
3aj71a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPeIOH, sl TOBBIIEHUS YPOBHS AKOJIOTUYECKON
KYJIBTYpBl, OCO3HaHHS TJI00AJBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM M MyTel MX perieHus
MIOCPEACTBOM METOJIOB XUMUH, HKOJIOTHYECKOIO0 MBIIUICHHS, YMEHHSI pPYKOBOJCTBOBAThCS UM B
II0O3HABATEJILHOM, KOMMYHUKATUBHOW U COLIUATIbHOM IPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATbHI

B cocraBe MerampeaMeTHBIX pPE3Yy/IbTATOB BBIACIAIOT 3HAUYMMBIC A (POPMUPOBAHUS
MHUPOBO33pEHUsI OOIIeHAYYHbIe MOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUIOTe3a, (akT, cUCTeMa,
npoIiecc, HKCIEPUMEHT U JIPYToe.), KOTOPhIe MCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHHUM U3 3TUX IMPEIMETOB (JOPMUPOBATH IPEICTABICHHUE O
IEJIOCTHOWM HAyYHOW KapTHHE MHpa, U YHUBEpCaJlbHbIe y4eOHBbIC NEHUCTBHs (IIO3HABATEIbHBIC,
KOMMYHUKATUBHbBIE, PETYJISTUBHBIE), KOTOpblE OOEcnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4EOHOI 1eATEeIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

basoBble Jiornyeckue 1eiicTBUs:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHU MpPU OCBOCHUM 3HAHMIL:
pacKpbIiBaTb CMBICT XUMHUYECKMX TOHSTHH  (BBIACIATH HMX XapaKTepHbIE MPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JAPYTUMH MOHSATHSMU), UCIIONIH30BATh MOHATHS A 00bICHEHUS
OTIENbHBIX (DAaKTOB W SIBIICHWH, BBIOMPATh OCHOBAHUS W KPUTCPUU IS KIACCH(PUKAIIUU
XUMUYECKHUX BEUIECTB M XMMUYECKHX PEAKIUH, YCTaHABIMBATh NPUYMHHO-CIICICTBEHHbBIE CBS3U
MEXIy 00BEKTaAMH U3YYCHHSI, CTPOUTH JJOTHUECKUE PACCYX ACHUS (MHAYKTUBHBIC, 1€TYKTUBHbBIC,
10 aHAJIOTUH), JIEJIaTh BBIBOBI U 3aKIIIOUCHUS;

yMEHHUE TPUMEHSATh B MPOIECCe MO3HAHUS MOHATHSA (IIPEAMETHBIC W METaIpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3YEeMble B XHMHH, MNPEOOPa30BBIBATH IIUPOKO
MPUMEHSIEMbIE B XMMHHM MOJI€JIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XuMH4Yeckas ¢GopMyla M ypaBHEHHE XHUMHUYECKOW peaklud — TPU pEeHIeHuH YydeOHO-
[O3HABATENIbHBIX 33/Ja4, C Y4€TOM OTHUX MOJENBHBIX MPEJICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHUYECKHX PEaKIHi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICJCTBEHHbIE CBS3H U
MIPOTUBOPEYUS B U3yUAEMBbIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciiegoBaTe/bCKue AeHCTBUA:

YMEHHUE HCHOJb30BaTh MOCTABJIECHHbIE BOMPOCHI B Kauy€CTBE MHCTPYMEHTA IMO3HAHMS, a
TaKK€ B KayecTBE OCHOBbI i (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOpETEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alUU U MPOBEACHHUIO YYEHHUYECKHX
HKCIEPUMEHTOB, YMEHHE HA0JII0IaTh 32 XOJI0M MPOIIecca, CAMOCTOSTENILHO TPOrHO3UPOBATh €TI0
pe3ynbraT, GopMyIHpoBaTh OOOOIICHHS] M BBIBOJBI MO PE3ylbTaTaM MPOBEAEHHOTO OIIbITA,
WCCJIEIOBAHUS, COCTABIISITh OTUET O MPOJIENIaHHON padoTe.

PatGora ¢ undgopmaumeii:

YMEHHE BBIOMPAThH, AaHATH3UPOBATH U HHTEPIPETUPOBATH MHPOPMAITUIO PA3IIUIHBIX BUIOB
U GOopM NpeCTaBICHUS, TOTyYaEMYI0 U3 Pa3HbIX HCTOUHUKOB (HAYYHO-TIOMYJIsIpHAsI TUTepaTypa



XMMHUYECKOTO COJIepKaHus, CIpaBOYHble TmocoOus, pecypchl HWHTepHeTa), KpUTHUECKU
OILIEHUBATh TPOTHBOPEUYNBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE TPUMEHSTh Pa3TUYHbIE METO/IbI M 3alPOCHI IIPH MOUCKE B 0TOOpe MH(MOpMAIUU U
COOTBETCTBYIOIIHX JaHHBIX, HEOOXOAMMBIX JIJISl BHITIOJTHEHHUST yIEOHBIX U TO3HABATEIBHBIX 3a/1a4
OTIpeNIeIEHHOr0 TUMA, MPHOOpETeHHEe OomblTa B 00JaCTH HCIOJIb30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOTO WCIIONB30BAaHUS PAa3IMIHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIBHYIO (opMy MpeacTaBIeHUsS
nH(pOpMallUd ¥ WUIIOCTPUPOBATH peEIIaeMble 3aJaud HECJIOKHBIMU CXEMaMHM, JAHarpaMMaMu,
npyrumu popMamu rpa@uky ¥ ©X KOMOMHALIUSAMU;

YMEHHE HCMOJIb30BaTh M aHAJIM3UPOBAaTh B MpoIEcce y4EeOHOHW M HCCIeA0BaTEIbCKOM
JeSITETLHOCTH UH(OPMAIIHIO O BIMSHUU MPOMBIIIUIEHHOCTH, CEIBCKOT0 X03IHUCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOILIEH MPUPOTHON CPEBI.

KoMMmyHuKaTHBHBIE YyHUBEpPcaIbHbIE YieOHbIe /IeiiCTBHUS:

YMEHHUSI 3aJlaBaTh BOIPOCH (B XOJe auayiiora W (WJIW) JIHUCKYCCHM) TO CYIIECTBY
oOcyxnaeMoii TeMbl, (HOPMYIHPOBATH CBOM NPEJIOKEHUS] OTHOCHUTEIIHO BBITOJHEHUS
peIOKEHHON 3a1auH;

YMEHUS MPEACTABISATH NOJTYYSHHBIE PE3YIIbTAaThl IO3HABATEILHON ACSITEILHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNaTh MPE3CHTALMI0 PEe3yJbTAaTOB BBIMNOJHEHUS XHUMHUYECKOTO
JKCIIepUMEHTa (JTa0OpaTOPHOTO OMBITA, JTAOOPATOPHOW pPabOTHI MO WCCIEIOBAHUIO CBOHCTB
BEIIIECTB, yUeOHOTO MTPOCKTA);

YMEHUSI Y9eOHOTrO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCJIEIOBATENILCKON NIeATEIbHOCTH MPU PEUICHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéTa
OOIMX WHTEPECOB M COTJAcCOBaHUsS NO3MIUH (00CYXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIMS COBMECTHBIX JCUCTBUMN, ONpeleJIeHIHEe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHMBepCcaAJIbHbIE yUYeOHbIE 1eCTBHS:

YMEHHUE CaMOCTOSITENIbHO OTPEACTATh e NeATeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIUPOBATh U TPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIBHOCTh, BBHIOMPATH
Haubonee HQPQEeKTUBHbIE CHNOCOOBI pelIeHHs Y4YeOHbIX M IO3HAaBaTENIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIA aITOPUTM JEHCTBUM MpHU
BBITIOJIHEHUH 33JaHAN ¢ YYETOM TIIOJIyYCHHUS HOBBIX 3HAHMKA 00 H3y4aeMbIX OOBEKTaX —
BEIIIECTBAX U PEAKIUAX, OICHUBATh COOTBETCTBUE IMOJIYUEHHOTO pe3yibTaTa 3asiBICHHON IIeNH,
YMEHHUE HCIOJIb30BATh U aHAJM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3aIaHUM.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pe3yabTATOB IO OCBOSHHIO O0S3aTEIFHOTO COJCPKAHUS,
YCTAQHOBJICHHOTO JaHHOM ¢exnepanbHON pabouell mporpaMmoi, BBIIENSAIOT: OCBOEHHBIE
oOyyarolMMUCSl Hay4Hble 3HAHUS, YMEHHUS M CIOCOOBI JAeicTBUi, cnenuduueckue s
MpeaMeTHON obnmacTu «XUMHUS», BUIBI JCATEIBHOCTH MO MOJYyYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpETAlMH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMUHbIX YYEOHBIX U HOBBIX CUTYalIHUSIX.

K xonuy obyuenust B 8 kJiacce mpeIMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMECHHM:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJEKYJa, XUMUUECKUI

AIIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOpPOAHAS U
HEOJTHOPOHAs1), BaJCHTHOCTb, OTHOCHTEIbHAs aTOMHAs M MOJICKYIISIpHAas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSIpHas Macca, MaccoBass JOJS XHUMHUYECKOTO
DJIEMEHTa B COCIMHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COIb,
ANEKTPOOTPHUIIATETILHOCTD, CTETIEHb OKUCIICHHS, XUMUUECKas peakiins, KjIacCuPUKaIus
peaKIMii: peaKkuy COeTUHEHUsI, PEaKIIUH Pa3JIOKECHHS, PEAKIINN 3aMEIICHHUS, PEaKIINN
oOMeHa, 9K30- U IHAOTEPMHUECKHUE PEaKIIMH, TETUIOBOM 3PEeKT peakiuu, SApo aToMa,
AJIEKTPOHHBIA CJIOW aTroma, aTOMHash OpOuTal b, paguyCc aroMa, XUMHYECKas CBS3b,



MOJISIPHAsE M HENOJsipHash KOBAJIGHTHAas CBs3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J0Js BelllecTBa (IPOLEHTHAs KOHLEHTpallKs) B pacTBOPE;
WUTIOCTPUPOBATHh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TOHATUA U TPUMEHATH 3TU
MOHATUS [IPU ONMCAHUY BEIIECTB U UX MPEBPALICHUN;

WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHUss (OpMya BEIIECTB U
YPaBHEHUN XMMUYECKUX PEaKLUH;

OTpe/IeNIATh BAJICHTHOCTh aTOMOB JJEMEHTOB B OWHApHBIX COEJUHEHHSX, CTENCHb
OKHCJICHUS DJEMEHTOB B OWHAPHBIX COCIWHEHUSX, MPHUHAIICKHOCTH BEIIECTB K
ompeneNéHHOMY KJlacCy COeQUHEHHH 1o QopMmynaMm, BHI XHUMHYECKOH CBS3H
(KoBasIeHTHAs! U MOHHAS) B HEOPTAHUYECKUX COCTUHCHUSIX;

packpeiBaTh cMmbici [lepuonnueckoro 3akona /I. M. MeHneneeBa: 1€MOHCTPUPOBATH
MMOHUMaHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB XUMHYECKHX 3JEMEHTOB OT MX
nosioxkeHuss B Ilepumonuyeckoil cucrteMe, 3aKOHOB COXPAHEHHS Macchl BELIECTB,
ITOCTOSTHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO yYEHUs, 3aKOHa ABOraJipo;
OMHUCHIBATh M XapakTepu3oBaTh TaOnuuHyto Qopmy Ilepuonuueckoir cuUCTEMbI
XUMHUYECKUX JJIEMEHTOB: pa3iuyaTh MOHATHs «TJIaBHas moArpynmna (A-rpymma)» u
«mmobounas moxarpynma (b-rpynma)», Mameie W OOJbIIME TEPUOJBI, COOTHOCHUTH
0003HaYeHMsI, KOTOpbIe UMeloTcsl B Tabimie «llepuoamueckasl cucteMa XUMHYECKHX
anemenToB J[. 1. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XAMHUYECKUX DJEMEHTOB (COCTaB M 3apsa sApa, oO0Ilee YHUCIO JJICKTPOHOB U
pacnpe/esieHne uX Mo 3JIeKTPOHHBIM CJIO0SM);

KIIACCU(PUIIUPOBATh XUMHUYECKHUE IJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA, XHMHUCCKUE
peakiuu (10 YMCIYy U COCTaBY YYAacTBYIOIIMX B pPEAKIUU BEUIECTB, MO TEIIOBOMY
spdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIISCTB PAa3IUYHBIX
KJIaCCOB, IMOATBEP)KJas ONUCAHUE MpUMEpPaMU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPAIEHUN B PA3INYHBIX YCIOBUAX;
BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (hopMyIie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHHUIO XUMHUYECKOM PEeaKInu;

MPUMEHSATh OCHOBHBIE OMEPALMH MBICIUTEIBLHON AEATEIBHOCTH — aHAJIW3 U CHUHTE3,
cpaBHeHHE, 0000IeHNE, CUCTEMATH3alUI0, KIACCH(PUKAIUIO, BBISBICHUE MPUYUHHO-
-CJICJICTBEHHBIX CBSI3€M — 11 M3YYEHUS CBOMCTB BEIIECTB U XMUMHUYECKUX pPEaKIIUM,
€CTeCTBEHHO-HAY4YHble ~ METOJbl ~ TO3HaHWs  —  HaONMIOJeHue,  HU3MEpeHue,
MOJICIMPOBAHUE, IKCTIEPUMEHT (peasIbHbI U MBICIICHHBIN);

CleoBaTh TMpaBWIaM TIOJB30BAaHUS XUMHYECKOW TMOCYyIoi U J1ab0paTopHBIM
0o0opy/sOBaHHEM, a TakXKe IMpaBUiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUM C
WHCTPYKIUSIMHU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB MO MOJTYYSHUIO
U coOupaHuI0 Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHCJIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONPEAEIEHHON MAacCOBOM J10JIEW PACTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C TIOMOIIIbIO HHIUKATOPOB (JIAaKMYC, eHONIPTaNIenH, METUIIOPAHK U APYTHE).

K koniy oOydeHus B 9 kJjacce mpeIMeTHbIE pe3ybTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHHA: XUMHUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, AaHUOH, ITPOCTOE BEILECTBO, CJII0KHOE BELIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULIATEIBLHOCTD, CTENEHb OKUCIIEHMS, XUMUYECKass PEaKLUsl, XUMHUYECKas
CBAA3b, TEIUIOBOM 3 (eKT peakuuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, AJNEKTPOJIUTHL,



HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, Ppeaku HOHHOIo OOMeHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMMble U HEOOpaTUMBbIE pEaKIHH,
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUH,  OKUCIMTENb,  BOCCTAaHOBUTEIIb,
OKHCJICHHE M BOCCTaHOBJIEHHE, aJIOTponus, amM(pOTepHOCTb, XUMHUUYECKas CBA3b
(KoBajJieHTHasi, HWOHHAs, MeTaJUIM4yecKas), KpUCTauIMdeckas peméTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW peakluu, MpeleabHO JIO0ImyCcTUMas
koHuentpauus [1/IK Bemectsa;

WIITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX MOHSATHH U NPUMEHSATh 3TH
MOHSATHS TIPU ONMCAHUU BEIIECTB U MX MPEBPALICHUN;

UCTOJIb30BaTh XUMHMYECKYIO CHUMBOJHMKY JJIsi COCTaBICHHS (OpMya BELIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIUM;

ONpEeNATh BaJEHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX JJIEMEHTOB B
COCMHEHHUAX Pa3IMYHOIO COCTaBa, IMPUHAMJIE)KHOCTh BEIIECTB K ONpEAEIEHHOMY
KJIAaCCy COCNMHEHHH 1o (opMyinaMm, BHJI XUMHUYECKOW CBsI3U (KOBaJCHTHas, MOHHAS,
MeTaJulnyeckas) B HEOPraHHMYECKUX COCOUHEHHUAX, 3apsii HMOHA MO XMMHUYECKOMH
dopmyne, Xxapakrep cpelbl B BOAHBIX PAacTBOPAX HEOPraHMYECKUX COEIUHEHMH, TUI
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOIO BEILIECTBA;

packpbiBath cmblica [lepuonuueckoro 3akona JI. M. MenaeneeBa u JeMOHCTPUPOBATH
ero MOHMMAaHHUE: OMUCHIBATh M XapaKTepu3oBaTh Tabmuunyo Gopmy I[lepuommueckoii
CHUCTEMbl XMMMYECKHX JJIEMEHTOB: pa3iuuyaTh IMOHATHUSA «IJ1aBHas mnoxarpynmna (A-
rpymnmna)» u «nobouynas mnoxarpynna (b-rpymma)y, mamsie M OonbIIME TEPHOJBI,
COOTHOCUTb 0003HA4€HUs, KOTOpblE HMEIOTCS B MEPUOJUYECKOM Tabmume, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn siipa, o01ee YUCI0 IEKTPOHOB M pacHpeiesieHHe UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTHM B HW3MEHEHHUH CBOMCTB JJIEMEHTOB M UX
COEMHEHUH B Ipejesax MaJlbIX NEepUOJIOB U TJIABHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIUpPOBaTh XMMUUYECKHE 3JIEMEHTHI, HEOpraHMYECKHe BElIeCTBa, XUMUYECKUE
peakiuu (110 YMCIy M COCTaBy y4YacTBYIOUIMX B PEAKLMU BELIECTB, M0 TEIJIOBOMY
3 eKTy, 1o U3MEHEHHUIO CTETICHEH OKUCIICHHUSI XUMUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME W crHeun(puyeckue XUMHUYECKHe CBOMCTBA
IPOCTBIX U CIOXKHBIX BEILECTB, MOATBEPXKIasi ONMMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLINH;

COCTaBJISATh YPABHEHUS 3JEKTPOJUTUYECKON JTUCCOLMAIMN KUCIIOT, IIeJI04el U COJeH,
MIOJIHBIE U COKpAIEHHBIE YpaBHEHUS peaklUii MOHHOrO OOMEHa, YpaBHEHMsI peaklui,
NOJATBEPXKIAIOUIMX CYIIECTBOBAaHME TI'E€HETHYECKOW CBA3M MEXAY BelLIeCTBaMHU
Pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOT0 OajlaHca 3THUX pPeaKLui;

IIPOrHO3MPOBATh CBOWCTBA BEILECTB B 3aBHCHUMOCTH OT UX CTPOEHHS, BO3ZMOXKHOCTHU
NPOTEKaHUSI XUMUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSX;

BBIUHUCIIATH OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJIAPHYIO MAcChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (hOopMyIie COETMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACUETHI IO YPAaBHEHUIO XUMUYECKON peaKlny;

coOmoaTh MpaBWja IOJb30BAaHUS XMUMHYECKOW TOCYIOH M J1abOpaTOpHBIM
00OpyIOBaHHEM, a TaKKe IMpaBHia OOpPAIICHHS C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKLUSMH T10 BBIIOJHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB 10 MOIY4YEHUIO
¥ COOMpaHMIO ra3000pa3HBIX BEHIECTB (aAMMHUAaKa M YIIIEKHCIIOTro Ta3a);

IPOBOJUTH PEAKLUH, MOATBEPKIAIOIINE KAUeCTBEHHBIH COCTaB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpHI-, OpoMHI-, HOAMI-, KapOoHat-, Qocdart-,



CUJIMKAT-, Cynb(dar-, THIPOKCHI-UOHBI, KAaTHOHBI AMMOHHS M HOHBI H3YYEHHBIX
METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEUIECTB;
MIPUMEHATh OCHOBHBIE ONEPALUHU MBICIUTEIBHON NESITEIbHOCTH — aHAJW3 U CHHTE3,
cpaBHEHHE, O0000IIEHNEe, CHCTEMATH3allMI0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHS CBOWMCTB BELIECTB M XMMHUYECKHUX PEAKUUW, €CTECTBEHHO-
Hay4YHbIE METOJABl TIO3HAHWS — HaOMIJCHHE, W3MEPEHHE, MOJICITUPOBAHKE,
AKCIIEPUMEHT (pEabHbIN U MBICTICHHBII).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponavajibHbIe XUMHYECKHE IIOHATHSA
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 0 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 0 0 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 3 0 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuoauueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bu6nuoreka LIOK
XUMHUYECKUX d1eMeHTOB [I. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMHUecKas CBS3b. BuGorexa LIOK

32 ORACHTENbHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIINU

Hroro o paszeny 15 ]st?r?s?;;?:(izg 8%f41837c
PesepBHoe Bpems 3 bubmmorexa [IOK

https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX bubnmoreka [JOK
1.2 . 4 0 0
peaknuin https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 0 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 0 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HNOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmer xumuu. Poib XuMuu B )KU3HU 1 0 0 bu6mmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
bu6nuorexa [IOK
2 [TousiTve 0 MeTOmAX MO3HAHUSA B XUMUU 1 0 0 httos://m.edsoo.ru/ff0d227e
IIpakTueckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOPUU U PUEMBI bubnnorexa [IOK
3 1 0 0
oOpalieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTtele BemecTBa M cMecH. CriocoObl bubnuorexa [IOK
4 . 1 0 0
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 0 0 bubmorexa LOK
. . buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bub6nuorexa [IOK
A 1
6 TOMBI M MOJICKYIIHL 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 0 0 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
IT 1
8 POCTRIC 1 CHAOHHBIC BEIECTRA 0 0 https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [IOK
YBpHOe y4 https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK
10 X .B
umiriecKas popmyna. Baneurocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOCUTENIbHASI MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XHUMHAYECKOr0 bubnunorexa LIOK
3JIEMEHTa B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMu4eckas peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBuUs NIPOTEKaHUS bubnnoreka [IOK
15 .
XAMUYECKHAX PEAKINN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Breruucnienus: koanuecTBa, MacChl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX bubmorexa LOK
o . P https://m.edsoo.ru/ff0d5708
peakIuit
Knaccudukanms XuMH4ecKux peakiuit
18 (coenuHeHMS, Pa3I0KEHUS bubamorexa [OK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIlIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHukIonenuct. O000IeHne bubmorexa LIOK
' B https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3aIis 3HaHUH
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech rasos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCTICHUS bubmmorexa [IOK
poAa (peatdt ’ https://m.edso0.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoObI MOJTyYeHHUs KUCI0PO/ia B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I bubmorexa LIOK
PATOPHIL M TIp ' https://m.edso0.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKIIHIX
TorumBo (HedTh, yroiab U METaH).
25 3ar 513He1§ne(11;03 . a, croco0bI )ero bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILICHHSI
[IpaxkTrueckas padora Ne 3 o Teme
26 «[lomy4enue u cobupanue KHUCIopoia bubamorexa [OK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [IOK
29 Honsrie 0 KucII0TaX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHHs BOJ0OPO/Ia B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6nuorexa [IOK
31 «ITonyueHnue u coOupanue BoIOpPoOa,

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA

33 BEIIIECTBA ras3a Mo €ro Uu3BeCTHOM bubmmorexa [IOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brraucienus 005EMOB ra3oB 110

34 ABHCHUIO PEaKIIMM HAa OCHOBE 3aKOHA bubmorera [JOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHI ra30B

35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lorstre 00 bubmuorexa [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackieHabie

37 u HI;HaCI)I peHHLIIe) aCTBOPBHI MH:ICCOBaﬂ bubmorera [JOK

m p oI https://m.edsoo.ru/ff0d5b40
JTOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
«IIpuroroBiieHrEe pacTBOPOB C bubnnorexa [IOK

38 .. . N
OIPEIENIEHHON MacCOBOM JONEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»

39 KonTponbHas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
OKcHIBl: COCTaB, KiIaccupUKaIs, bubmuorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: cOCTaB, KiIacCU(pUKAIIHS, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonyyeHue n XUMHUYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, bu6nmoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa [LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) o1 )eHI/ISI XHMHquKHe bubmorexa LIOK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue
JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorexa LIOK
47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso0.ru/00ad9b7c
COEJIMHEHUI»
48 ['eneTnueckas CBsI3b MEXAY KJIaCCAMU bubnmoreka [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edso0.ru/00ad9a50
bubmuorexa [IOK
49 O06o001eHre U cucTeMaTru3alus 3HaHUH
. . https://m.edsoo.ru/00ad9ch2
KontponbHas pabota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX bubmmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COCIMHECHUI
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMUYECKHX dyeMeHTOB. [loHsATHE O bubmmorexa [JOK
' https://m.edso0o.ru/00ad9ffa
TpyIIax CXOAHBIX JJIEMEHTOB
[Teproanueckuii 3aKOH U
52 [lepromnueckas cuCTeMa XMMHUYECKUX bubmorexa LIOK
p https://m.edsoo.ru/00ada52¢
anemenToB . 1. MenaeneeBa
bubmuorexa [IOK
53 [lepuopl, rpynmbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenune atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI0YEeK
55 aToMOB 3J1IeMeHTOB [lepuonnueckoit bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [leprnoandeckoro 3akoHa aJist
pa3BuTHs HayKu U npaktuku. [1. U. bubnmnoreka [JOK
57 N
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpa)kIaHUH
DNEeKTPOOTPULIATEIIBHOCTh AaTOMOB bubmmorexa [IOK
58
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 Honmas xuirieckas coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMU4eCKas bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKAst bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [IOK
62 CreneHb oKHCICHHA https://m.edsoo.ru/00adae28
63 OKUCIUTENHbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [IOK
peakuuu https://m.edso00.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIU bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KontponbHas pabota Ne4 o teme bubnuoreka [IOK
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«CTpOGHI/IC aTomMa. XNMMHYECKas CBI3b)»

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

66 PesepBHEIil ypok. O000IICHHE U 1 bu6nunorexa [IOK
CHUCTEMAaTH3alis 3HAHU N https://m.edsoo.ru/00adb33c
67 Pezepublil ypok. O60011eHNE U 1 bubmmorexa [IOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblii ypok. O60011eHE 1 1 bubnmorexa [IOK
CHUCTEMAaTH3alINs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypchbl
Ilepnonueckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 0 0 bub6mmorexa [IOK
XUMHUYECKUX 31eMeHTOB [I. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMUYECKHUX DJIIEMECHTOB 1 0 0 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus m HoMeHKIaTypa 1 0 0 bubmuoteka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buasl XuMudecKkoi CBSI3M M THITHI bubnuorexa [IOK

4 ) 1 0 0
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpeHue u yriayoaeHue 3SHAaHUH 1 1 0
OCHOBHBIX Pa3/€JI0B Kypca 8 Kiaccay

6 Krnaccudukanus XuMHIecKux 1 0 0 bubnnorexa [JOK
peaKuurii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOMN

7 eakiuu. [IoHATHE O TOMOT€HHBIX U 1 0 0 Bubmorexa IIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[lonsiTHe 0 XUMHUYECKOM PAaBHOBECHH.

bu6nunorexa LIOK
8 @DaxTOpBI, BIMUSIOLIME HA CKOPOCTh 1 0 0

XUMHYECKOU PCaKIMU A ITOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHUYCCKOI'0O PaBHOBCCHA

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHEIC

bubnuorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 rncconuanmu. CUiIbHbIE U ci1a0ble Bubmaorexa ITOK
A HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEAKIINN Bubmiorexa ITOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI Bubmorexa ITOK
pvn https://m.edsoo.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIIUN
XMMHUYECKUE CBOUCTBA COJIEU B CBETE
13 [IpeICTaBICHUN 00 Bubmaorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUUECKON JUCCOLUAIIUU
14 ITonaTrue o ruapoIN3€e coJIen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUCTEMaTH3alIUs bu6mmorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perienue 3KCepuMEHTATBHBIX bubmaorexa LHOK
p https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o reme
17 «DIIEKTPOIUTUYECKAS TUCCOLIHAIAS bubmmorexa [OK
p a TRHAITHA. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
O01asg xapakTepUCTUKA I'aJI0r€HOB.
18 XI/IﬁI/I‘{eCKII)/IC CBgﬁCTBa Ha IIpUMEDE Bubmaiorexa ITOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bubmuoteka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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XUMHYECKHE CBOMCTBA, IIOIy4CHHE,
IIPUMEHEHNE

https://m.edsoo.ru/00adel104

[Tpaktuueckas padora Ne 2 o Teme

20 «ITonydyeHne consTHOM KUCTOTHI bubamorera LOK
y N . ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTB
Bbrancnenus mo ypaBHEHUSIM
21 XUMUYECKHUX PEaKIUid, €CITU OJIUH U3 bubmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIMY CEPBI.
23 Haxoxnenue cepbl 1 €€ cOeIMHEHUI bu6muoteka [IOK
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo1, CTpOCHHE, bu6nunorexa [IOK
24 .
bu3HYECKre U XUMUIECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepol. CepHast KUCOTA,
25 (bI/ISI/I‘IeCKI/IE u xmi)nquKHe CBOMCTBa bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MIPOMBINIICHHOTO CIIoco0a
26 MOJTYyYEHHS] CEPHOM KUCIIOTHI. bubnuotexa [IOK
XUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXaroIlel cpeibl COeAMHEHUSIMHU
cepsl
97 Brruucnenue MaccoBol J0JIM BBIXO/a bu6mmoreka [IOK
MPOJIYKTa PEAKIINN https://m.edsoo.ru/00adec8a
28 OO0mas XxapaKTepUCTHKA dJIEMESHTOB bu6mmoteka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adec8a

V A-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nUecKue u

29 XUMHUYECKHUE CBOWCTBA, MOTYYCHUE U bubmorexa LIOK
’ yi https://m.edso00.ru/00adf004
pUMEHEHHE
[IpakTueckas padora Ne 3 o Teme
30 «ITonydyenne amMmmmuaka, U3y4eHUe €ro bubmmorexa [IOK
. I > 133 https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ hpusnueckue u bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHHSI B KQU€CTBE MUHEPATBbHBIX

32 00peHmit. XUMHYECKOE bubmorexa OK
yAoop ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOMICH cpebl
COCTMHEHUSIMU a30Ta
docdop. Oxeun docdopa (V) u

33 cpoc:il))o pHaﬂ KI/ICJ'I((i))Ta (1)(1)1531/1(‘16)01(1/16 u bubmmorexa [IOK

p o https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, IMOJTy4YeHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOpEHUH. bu6muoteka [IOK
3arps3HeHue IPUPOIHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHUE B

35 npu E e (1;)1/131/1{,160;1’46 U XUMHUYECKHE bubamorera LOK

p P AC https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOrHYECKHE MPOOIEMBI,
cBsi3aHHBIE ¢ OKcHoM yriepoaa (1V)

37 VYronbpHas KUciioTa U €€ Cou bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[TpaxkTrueckas padora Ne 4 o Teme

38 "[Tomyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakuus Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAaX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUIX YTiIepoaa
40 Kpemuuii u ero coenunenust bubmorexa HOK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuorexa [IOK
«BaxHeHmme HeMeTaluTbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»

Konrtponsnas pabora Ne3 o reme
42 «Bakneimme HeMeTauTbl U UX bubmorexa LIOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS
OO6m1as XapaKTepPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Merannueckas CBsi3b U bu6mmoreka [IOK
METaJINYeCKasi KpUCTAITAYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.

. bu6nuorexa [IOK

44 DIEeKTPOXUMHUYECCKUN PSIIT

HanpsH>KeHUH METaJlIOB

https://m.edso0.ru/00ael1156
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OO6m1re crnocoObl MOTyYeHUs
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHCHUSIM XHUMHYSCKUX pPeaKIIni bubmorexa HOK
yp pealii, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
IpUMECH
46 IloHATHE O KOPPO3HH METAIIOB bubmorera [JOK
pp https://m.eds00.ru/00ae1278
bubmuorexa [IOK
47
[HemonEie MeTatEL https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edso0.ru/00ael14b?2
49 [IlenouHO3eMENBHBIE METAJIIIBI — bubmuorexa [IOK
KaJIbIUA 1 MarHui https://m.edsoo.ru/00ael15e8
50 Baknerinme coeTMHEHUS KaabIIHs bubmorera [JOK
a H https://m.edso0.ru/00ae15e8
51 O060011IEHNE U CUCTEMATH3AIHS
3HAaHUH
JKécTkocTh BOABI M CLIOCOOBI €6 bu6mmoreka [IOK
52
YCTpaHECHUS https://m.edso00.ru/00ae1886
[IpaxkTrueckas padora Ne 6 o Teme
53 "YKEcTKOoCTh BOJIBI U METOJIBI €6 bubmorexa IOK
" https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6nunorexa [IOK
54 An I
FOMHHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bub6mmorexa LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [IOK

https://m.edsoo.ru/00ael1d86
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OKCI/II[BI, THAPOKCHUABI U COJIM KEJIE3a

bubmuorexa [IOK

> (1) u xemne3a (1) https://m.edso0.ru/00ae35e6
58 O060011IeHE U CHCTEMAaTH3aINs
3HaHUN
[TpakTuueckas paborta Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3324 110 TEME bubnnorexa [JOK
«BaxxHeumue MeTaibl U uX https://m.edso0.ru/00ae3de8
COCMHEHUS
Bbrancnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIHil, €CIN OAUH U3
50 pEareHToB /1aH B U30bITKE WU bubmmorexa [IOK
COIEPKUT IpUMeCH. Berancnenus https://m.edso00.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakuuu
61 O060011IEHNE U CUCTEMATH3AIHS
3HAHUI
Konrponsnas padora Ne4 o reme
62 «BakHele MeTaIbl U UX
COETMHEHUS»
63 BemecTBa u maTepuansl B bubnnorexa [JOK
MOBCETHEBHOW )KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubnuotexa [IOK
OKpYKarollei cpeasbl https://m.edso00.ru/00ae4270
65 Posnb XMy B perieHun bub6mmorexa LIOK
IKOJIOTHYECKUX TIPOOIIEM https://m.edso00.ru/00ae4270
66 PezepHblil ypok. O600111€HNE U bubmmorexa [IOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O600111eH1E 1 bubmuoteka [IOK
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CHUCTEMAaTHU3al A 3HAHUI

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

68

PesepBubIil ypok. O60011eHIE 1
CHCTEMaTHU3alUs 3HAHUI

bubnuorexa [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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AEATEJBHOCTD YYUTEJISA B PAMKAX ITPOI'PAMMBbI
BOCIIUTAHUA:

- YCTaHOBJICHWE JIOBEPUTEIFHBIX OTHOIICHUA MEXIy YYHTEJIeM U ero Yy4eHUKaMmH,
CMOCOOCTBYIOIIMX TO3UTUBHOMY BOCIPHATHIO YYalIUMHUCSA TpeOOBaHMNH W TPOCKO yuduTens,
NPUBJICUCHUIO WX BHHMaHUS K O0OCYyXJaeMod Ha ypoke HWHGOpMAIMH, aKTUBU3AIUH WX
MO03HABATEIBHOM e TETbHOCTH;

- MOOYXXJEeHHE IIKOJIHHUKOB COOMIOAATh HAa YpOKE OOIIENPHUHITHIE HOPMBI MOBEIEHUS, MpaBHUiia
o0IIeHUsT cO cTapuMMU (YYUTENSIMH) U CBEPCTHUKAMHU (IIKOJIBHHUKAMH), TMPUHIUIMBI Y4eOHOH
JUCIUIUIMHBL U CAMOOPTraHU3alllu;

- IPUBJICYCHNE BHUMAHUS IIKOJBHUKOB K IIEHHOCTHOMY acleKTy U3y4aeMbIX Ha YpOKax sIBICHUH,
opraHuzamusi Ux paboThl C TMOJy4aeMOM Ha ypOKE COLMAIBHO 3HAYMMOW HHOpMaIen —
MHHUIMMPOBAaHUE €€ OOCYX/IEHHUS, BBICKA3bIBAaHUS YUYAIIMMHUCS CBOETO MHEHHS IO €€ IOBOAY,
BBIPA0OTKH CBOETO K HEH OTHOILICHUS;

- HWCIOJB30BAHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH coOAepKaHUs Y4eOHOro IpeaMeTa dvepes
JEMOHCTpAIMIO JETSM TPUMEPOB OTBETCTBEHHOT0, TPaXJAHCKOTO TMOBEICHUS, MPOSBICHUSI
YEIIOBEKOIOOHST U JOOPOCEPICYHOCTH, Yepe3 MOAOOp COOTBETCTBYIOIIMX TEKCTOB JJIS UTCHHS,
3a/a4 JIsl pelIeHus, MPOOIEMHBIX CUTYallui 1Jisi OOCY>KACHHSI B KJIacce;

- IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POpM pabOThl yYalIMXCs: WHTEIUIEKTYaJbHBIX WIP,
CTUMYJIMPYIOIIUX TIO3HABaTEeIbHYI0 MOTHBALIMIO IIKOJHHUKOB; JAHCKYCCHUH, KOTOpbIE MJaroT
yUYaIIUMCSl BO3MOXHOCTh IMPHOOPECTH ONBIT BEIEHUS KOHCTPYKTHBHOTO JAHMAJOra; TPYMIIOBOU
paboThI WK pabOTHI B Mapax, KOTOPbIE yuaT MIKOJIBHUKOB KOMaHIHON paboTe U B3aUMOAECHCTBUIO C
JIPYTUMH JICTHMH;

- BKJIIOYCHHE B YPOK UTPOBBIX MPOLEAYp, KOTOPbIE MOMOTAIOT MOAAEPKaTh MOTUBALIMIO ACTEH K
MOJyYCHUIO 3HAHWH, HAJA)XMBAHWIO TITO3UTHBHBIX MEXIMYHOCTHBIX OTHOIICHWHA B Kiacce,
MOMOTalOT YCTAaHOBIICHUIO TOOPOKENaTENbHOM aTMOCc(hepbl BO BpeMs ypOKa;

- opraHu3anys medcTBa MOTUBUPOBAHHBIX M 3PYIMPOBAHHBIX yUAIIUXCS HAJl UX HEYCHEBAIOIIUMHU
OJTHOKJTACCHUKAMH, JaIOIIEr0 MIKOJIbHUKAM COLMATbHO 3HAYUMBIA OMBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;

- MHULUHMPOBAHHME U TMOJJICPXKKA HCCIEeI0BATEIbCKONW JESITEIbHOCTH IIKOJBHUKOB B paMKax
peanu3alii WMH HHIUBHIYaJbHBIX W TPYIIOBBIX HCCIEIOBATEIBCKUX MPOEKTOB, YTO JacT
IIKOJbHUKAM BO3MOXHOCTh HPUOOPECTH HABBIK CAMOCTOSITEIBHOTO PEIICHUS TEOpeTHYECKOU
npoOJIeMbl, HAaBBIK T'€HEPUPOBAHHUA M OQOpPMIICHHS COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHHOTO
OTHOLICHHUS K YYXKUM uzaesM, o¢pOpMIEHHbIM B paboTax JApYrux HCCIeNoBaTeNei, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS TIEpe] ayANTOpUEH, apryMEHTHPOBAHUS M OTCTAaMBaHUS CBOCH TOUYKH
3peHusl.
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