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NOACHHUTEJIBHASA 3AIINCKA

[Iporpamma no XxumMu#u Ha YpoOBHE OCHOBHOIO 00LIEro odpasoBaHus
COCTaB/IEHA HA OCHOBE TpeOOBaHMil K pe3ysibTaraM OCBOEHHS OCHOBHOM
oOpa3oBare/ibHOM  MporpaMMmbl  OCHOBHOro  o0uiero  odpasoBaHus,
npeacrasienusx 8 @I'OC 000, a Ttakke Ha ocHOBe (enepaibHOii
pabo4eii mporpaMMbl BOCITUTAHUSA H ¢ YYETOM KOHLEMUHH MPENoaaBaHus
yuebHoro mnpeamera «XuMHs» B 00pa3soBaTe/bHbIX OpraHu3aLuax
Poccuiickoii @enepanuu,

[Iporpamma no Xumuu Aa€r NpeJICTABIEHHE O LEnAX, oOeH
crparerud  OoOy4yeHHsl, BOCIIMTAHUSA W  Pa3BHTHA  O00y4arOLKUXCs
cpeAcTBaMH  y4eOHOr0  INpejaMeTa, YCTaHaBIMBAET  00s3aTelIbHOE
NPEAMETHOE COJEp:KaHHe, MPEeLyCMaTPUBAET paclpe/eieHHe ero 1o
KjlaccaM M CTPYKTYpMPOBaHUe [0 pas3jejiaM H TeMaM [pOorpaMMbl [0
XHMHH, ONpedesseT KOINYECTBEHHbIE I Ka4eCTBEHHbIE XapaKTePUCTHKI
COJepIKaHUsl, PEKOMEHYEMYIO MMOC/IEN0BATENLHOCTL U3YHEHHS XUMUH C
y4ETOM MEXKIPEJAMETHbIX M BHYTPHIPEIMETHBIX CBSA3€H, JIOMMKH
yueOHOro npouecca, BO3pacTHBIX OCOOEHHOCTEH  OO0yvarouxcs,
Orpese/seT BO3MOXKHOCTHM IpeAMeTa JUls peanusainuu TpedoBaHul K
pe3yibraraM OCBOEHHMs OCHOBHOH 00pa3oBaTelbHOH NporpamMMmbl Ha
YPOBHE OCHOBHOro oOuero oOpa3oBaHus, a Takke TpeOOBaHMH K
pesyinbraram 00y4YeHHs XHMHUHU HA YPOBHE L/l M3y4eHus npeaMmera
OCHOBHBIX BHJ0B y4e0OHO-1103HABATE/ILHOI JIeATeIbHOCTH 00yHaroLerocs
10 OCBOEHHIO Y4€OHOTr0 CO/lEpIKaHus.

3HaHMe  XMMHUH  CIOY)KMT  OCHOBOH Uit (DOPMHPOBAHUS
MHPOBO33peHHUsl 00Y4alOLIErocs, ero MpeAcTaBleHHii 0 MaTepualbHOM
€IUHCTBE MHpPA, BAXKHYIO pOIb HIPAOT (OPMUPYEMBIE XHUMUEH
MpPeACTaBAEHHs] O B3aUMOINPEBPALLEHUAX ISHEPrUM U 00 IBOJIOLUHUH
BEIUECTB B MPHUPOJE, O MNYTAX PpelleHHs TII00albHbIX 1pobieM
YCTOHYHBOIO pPa3sBUTHsS YEIOBEYECTBA — CBIPLEBOI, IHEPreTHHECKOI,
MHIIEBOM W YKOJIOrHYE€CKOi 0e30MacHOCTH, IPOOIIEM 3/1pPaBOOXPAHEHHMSI.

H3yuenne xumuu:

CIOCOOCTBYET peanu3alid BO3MOXKHOCTEH /Ul CaMOpa3sBUTHSL H
(hopMHpOBaHHs KYyJIbTYpbl IMYHOCTH, €€ oOwmeld U (yHKLHOHAILHOMH
rPamMOTHOCTH,

BHOCUT BKJIaZ B (DOPMUPOBAHHE MBIIUIEHUSI U TBOPYECKUX
crocodHocTell 00y4aroMXCs, HABBIKOB UX CAMOCTOSTE/IbHOH y4eOHOH
NEATEIbHOCTH, IKCHEPUMEHTAIbHBIX W HCCIEJ0BATENbCKUX YMEHHI,



HEOOXO/IMMBIX KaK B [OBCEJHEBHOI *U3HU, TaK U B NPO(ECCHOHAILHOM
NesTeIbHOCTH,

3HAKOMHUT CO CHEUM(HKOH HAy4YHOrO MBIILIEHUS, 3aKIa/blBaeT
OCHOBBI LEIOCTHOrO B3IJIsla Ha €AUHCTBO MPHPOABI W 4eJIOBEKa,
SIBJISIETCS  OTBETCTBEHHBIM JTanoM B (DOPMUPOBAHMM €CTECTBEHHO-
HAY4YHOH rpaMOTHOCTH 00y4aOIIUXCH;

cnocoOCTByeT  ()OPMHPOBAHUIO [EHHOCTHOTO  OTHOLIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJE, K YeIOBEKY, BHOCUT CBOM
BKJIaJl B 9KOJIOTHYECKOe 00pa3oBaHue 00y4arouxcs.

Jlanusle HampaBieHUs: B OOYYEHUHM XHUMHHU 00€CIeUHBaIOTCS
cneunukoil coaepxkanus y4eOHOro mnpeaMera, KOTOPLIH sABIsSeTCS
neAarorn4ecky afanTHpOBAHHBIM OTpaxeHHeM 0a30BOil HayKH XUMUH Ha
onpeJe€HHOM JTare e€ pa3BUTHs.

Kypc xumuu Ha ypoBHE OCHOBHOro oOuiero oOpa3oBaHus
OpPUEHTHPOBAH HA OCBOEHHE O0YYAIOLMMHCS CHCTEMbI NIEPBOHAYA/IBHBIX
MNOHATHN XWMHHM, OCHOB HEOPraHMYeCKOM XHMHUM W HEKOTOPBIX
OTJEIbHBIX 3HAYMMBbIX NOHSATUH OPraHUYeCKON XUMHUH.

CrpykTypa comepkaHus NporpaMMel Mo XUMHH c()OpMHpPOBaHA HA
OCHOBe cucTeMHOro mnoaxoaa k eé wu3ydenuto. Coxepxanue
CKJIAJIbIBAETCS M3 CUCTEMbl [OHSTHH O XHUMUYECKOM »JJIeMEHTEe H
BELLECTBE W CHCTEMbl MNOHATUI O Xumuveckoi peaxkuuu. OGe 5TH
CUCTEMBI CTPYKTYPHO OPraHM30BaHbl [0 MPUHIUIY [OC/IEN0BATEILHOIO
pa3BUTHs 3HAHWH HA OCHOBE TEOPETHYECKUX NPEJCTABIEHHH PazHOro
YPOBHS:

—  ATOMHO-MOJIEKYJIIDHOTO  Y4Y€HHUs  KaKk  OCHOBbl  BCEro
€CTECTBO3HAHUS,

— Ilepnoanueckoro 3axkona JI. M. MenneneeBa kak OCHOBHOIO
3aKOHA XUMHH;

— Y4€HHs O CTPOEHHH aTOMa W XHMHY€ECKOIl CBs3H,

— OpeacTaBieHuil 00 MEeKTPOJUTHYECKOH UCCOLHAIIUN BELIECTB B
pacTBopax.

Teopernueckue 3HaHUA paccMaTPUBAOTCA HA OCHOBE dMITUPUYECKH
MOJYYEHHBIX U OCMBICJIEHHBIX (JAaKTOB, Pa3BUBAIOTCS IOC/IEI0BATENBHO
OT OJIHOTO YPOBHA K JIPYrOMY, BBINONHAS (YHKUHH OOBACHEHMS H
MPOrHO3HPOBAHUSL CBOMCTB, CTPOEHHUSI M BO3MOXKHOCTEH MPAKTHYECKOIO
NPUMEHEHUS U TIOJIYHEHUs] U3YHaeMbIX BELLIECTB.

OcBoeHue OporpaMmbl M0 XUMHH CIOCOOCTBYET (POPMHPOBAHHIO
NpeCTaBIeHHs] 0 XUMUYECKOH COCTaBIIsAIOLIeH HayYHON KapTHHBI MUpa B
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JIOTHKE €€ CHCTEMHOM MPHPOJbl, HEHHOCTHOIO OTHOILIEHHs K HAY4YHOMY
3HAHWIO M METO/IaM MO3HaHUs B Hayke. M3yueHne XUMHH MPOUCXOINUT C
NPUBIIEYEHHEM 3HAHUN M3 paHee W3YYEHHBIX Y4eOHBIX IIpeJIMeTOB:
«Oxpyxaromuii mupy, «buonorus. 5—7 knacce» u «®u3zuka. 7 knace».

[Ipy U3y4eHUH XUMUHU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUNA OCHOB
XUMHUYECKOH HayKH Kak o0JacTH COBPEMEHHOI0 eCTeCTBO3ZHAHHS,
MPaKTH4YEeCKON AeATEIbHOCTH 4Y€I0BEKa M Kak OJHOr0 M3 KOMIIOHEHTOB
MHMPOBOH  KynbTypel. 3amaya yueOHOro mpejMeTa COCTOMT B
(DOPMUPOBAHHM CHCTEMbl XMMHYECKMX 3HAHMII — Ba)KHEHLIUX (DAKTOB,
MOHSATHH, 3aKOHOB M  TEOPETHHYECKUX  TOJOKEHUN, JOCTYIHBIX
00001ennii  MHUpPOBO33PEHUYECKOr0  Xapakrepa, s3blka HayKu, B
NpUOOLIEHHN K HAay4yHBIM METOAAM IO3HAHHUS MPU H3YYEHUH BELLECTB H
XMMUYECKUX peakuuid, B (JOPMUPOBAHHM U PA3BUTUH [MO3HABATEILHBIX
YMEHMIA M MX [pPUMEHEHWH B Yy4eOHO-NO3HaBaTeIbHOH M Yy4eOHO-
MCCIIEI0BATENILCKOM  NeATE/IBHOCTH, OCBOCHHM NpaBuia  0€301acHOro
oOpalleHHs ¢ BEIIECTBAMH B [TOBCE/IHEBHOI KU3HH.

[Ipn n3y4eHnu XMMHUK HA YPOBHE OCHOBHOIO 00111ero odpasoBaHus
BAJKHOE 3HAYEHNE NPUOOPEIN TaKKHE e/, KaK:

— (hopMUpOBaHUE MHTEIIEKTYANbHO Pa3BUTOH JTHYHOCTH, FOTOBOI K
caMo00pa30BaHUID, COTPYAHHYECTBY, CaMOCTOSTEILHOMY [PUHATHIO
peweHuii, crnocoOHO ananTUpoBaThess K  OBICTPO  MEHSIOLIUMCS
YCJIOBUSIM JKU3HHU;

— HanpaBJIeHHOCTb OOYYEHHMS HA CHCTEMAaTH4YecKoe MpuoduieHne
o0yyaroluxcst K CaMOCTOSTENLHOH MNO3HABaTENLHON JEsTEIBHOCTH,
HAy4YHbIM METOJaMm MO3HaHHA, (JOPMUPYIOLIUM MOTHBALMIO U Pa3BUTHE
CrocoOHOCTEH K XUMUM,

— olecrneueHue YCIOBHI, CHOCOOCTBYIOIIMX [PHOOPETEHHIO
o0yvaromuMucs onsiTa pasHooOpa3sHOH JesATeNbHOCTH, NO3HAHUA H
CaMOMNO3HAHMS, K/IHOYEBBIX HABBIKOB  (K/IIOYEBBIX KOMIETEHLHI),
UMEIOLMX  YHUBEpPCAIIbHOE  3HAY€HWe Ul Pa3IMYHBIX  BHJIOB
NesITeNIbHOCTH,

— ¢opmupopanue oOwmell (QyHKOIUOHANBHONH H  €CTECTBEHHO-
HAy4YHOIl TPaMOTHOCTH, B TOM YMC/IE€ YMEHMH OOBACHATH M OLEHUBAThH
SIBJIEHHUS OKPYI)KAIOLIEro MHUpa, MCMOJIL3YS 3HAHUS M OMLIT, NOJYyYEHHbIE
Npu  M3Y4YEHMHM XUMHH, MPUMEHATH UX MpPU pelieHuu npodiem B
MOBCEAHEBHOH JKU3HU U TPYOBOIl I€ATEILHOCTH,

— (popmupoBaHue y 00y4arOWIUXCH IYMAHHCTHYECKHX OTHOLLEHMI,
MOHUMAHHUS  LEHHOCTH  XMMHMYECKMX  3HAHMH Ui BbIPAOOTKH



IKOJIOFHYECKH LEeNeco00pa3Horo 1MoBejJeHuss B ObITY W TPYAOBOM
NESTEJIbHOCTH B LE/ISAX COXPAaHEHUs CBOEro 370POBbSi U OKpYKarollei
PUPOAHO# Cpe/bl,

— pasBuUTHE MOTHBAaUUU K OOY4YEHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO M CaMOBOCHOUTAHHUIDO HA  OCHOBE  YCBOGHMs
00LIe4eIOBEYECKUX LEHHOCTeH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY
npoQuis U HANMpaBIEHHOCTHU JalbHelnero o0y4eHus.

O01ee YyUCII0 HAcOB, OTBEAEHHBIX /I H3yYEHHUs] XUMUM HA YPOBHE
OCHOBHOr0 o0uiero oOpa3oBanus, cocrasysier 136 yacos: B § kinacce — 68
gacos (2 yaca B HeJslem0), B 9 kiacce — 68 yacos (2 waca B HEJEIO).




COJIEP’)KAHUE OBYUEHUS

8 KJIACC

IlepponavajibHbIe XHMHYECKHE NOHATHS

[Ipenver xumun. Posib XuMHM B JKHU3HM dejloBeka. XUMHSA B
cucreme Hayk. Tena u BewecrBa. Pu3uyeckue CBOMCTBA BELLECTB.
ArperarHoe cocTosiHue BewecTs. [loHsaTue o MeToax nosHaHus B XUMHH.
Yucrele BewecTsa ¥ cmecH. CriocoObl paznenenus cMeceii.

Atompl u  Monekyisl. XuMmuueckue dneMeHTbl.  CHMBOIIBI
XUMHUYECKUX 3neMeHTOB. [IpocTeie U cnokHbBIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUYEHHE.

Xumnueckas (opmyna. BajeHTHOCTE aTOMOB  XMMHYECKUX
3JIEMEHTOB. 3aKOH IIOCTOSHCTBA cocTraBa BewlecTB. OTHOCHUTENbHAas
aromHasi macca. OTHocuTenbHAs MOJeKyJspHas macca. Maccosast 105
XHUMHUYECKOIr0 2JIEMEHTA B COEIMHEHUH.

Konuyecrso Bewecrsa. Mosb. Monspuas macca. B3aumocssizb
KOJIMYECTBAa, MACChl ¥ YUCIA CTPYKTYPHBIX €IMHHL BellecTBa. Pacuérsl
1o opMyiaM XUMHUYECKHX COeIHHEHHIA.

Du3zuyecKkue U XUMUYECKUE ABNEHUs. XHUMHYECKas peakuus u eé
NpU3HAKU. 3aKOH COXPaHEHUs] MACChl BellecTB. XMMHYECKHE YPaBHEHUS.
Knaccudukauus xumudeckux peakuuil (COeOUHEHUs, Pa3/10KEHUS,
3aMelleHHs, OOMeHa).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO € XHMMHYECKON TMOCYI0#l, MnpasuiamMu padoThl B
naboparopuu U npuémamu odpatenus ¢ 1adopaTopHbIM 000py10BaHUEM,
M3y4YeHHE M OnucaHue (PU3MUECKUX CBOHCTB 00pa3LOB HEOPraHHMUYECKUX
BellecTB, HaOmozeHue (Quiuvecknx (IMUIaBleHHE BOCKA, TasHUE IIbJa,
pacTupaHue caxapa B CTYylKe, KHUIEHME M KOHJEHCalus BOIbl) H
XUMHYECKUX (FOpeHue CBEeYM, NPOKAIUBAHME MEIAHOH MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KUCJIOTOM) SBJICHUM, HAOIIONEHHE W ONMHCAHUE
MPU3HAKOB IIPOTEKaHUsE XMMHUYECKHMX peakuuii (pasnoxkeHue caxapa,
B3aHMO/ICHCTBUE CEPHON KHUCIIOTEI C XJIOpUJIOM Oapus, pa3joKeHHe
ruapokcua meau (II) npu HarpeBanumn, B3aMMOJIEHCTBHE Kejie3a C
pacrsopoM cosin Meau (II), uzydenue cnocodOB pasjelleHUst cMmeceii: ¢
MOMOIIBI0 MArHuTa, (UILTPOBAHUE, BBIMAPUBAHUE, JIUCTWILISAIMS,
xpomarorpadusi, poBeieHHe OUUCTKN MTOBAPEHHOI collu, HAbIIOAeHHE 1
OINKCAHUE PEe3YJIbTATOB I[POBEJCHUS OINbITA, WLUIOCTPUPYIOLLEIO 3aKOH
COXpaHEHUs MaccChl, CO3JaHUe MO/1e/Iei MOJIeKYJT (LIapOCTEPIKHEBBIX).



Baxkneiilne npecTaBHTEIH HEOPraHHYeCKHX BeleCTB

Boszayx — cMech rasos. Cocras Bozayxa. Kucinopon — anemeHT u
npocroe BerlecTBo. Haxoxenue xucinoposaa B npupoje, (pu3ndeckue u
XuMu4eckue cBoictBa (peakuuu ropenusi). Oxcuasl. [Ipumenenue
kucinopoga. CnocoObl  mosyyeHuss Kucrnopojga B JlaBopatopud M
npombiuieHHocTH.  Kpyrosopor xuciopoga B mnpupoze. O3on —
aJUIOTpOMNHas MOIM(pUKALIMS KUCIIOPOIa.

TennoBoit Pdekr XUMUUECKOH peakuuH, TEePMOXUMHUECKHUe
YPaBHEHHs, JK30- W IHAOTEPMUYECKHE peakuud. TommmMBo: yroib u
MeTaH. 3arps3HeHHe BO3AyXa, YCHICHHE MapHUKOBOro s¢gekxra,
paspylieHne 030HOBOrO CII0sl.

Bonopon — anemenT u npocroe sBewecrso. Haxoxaenue sojoposa B
npupoje, (pU3nMueckue U XUMHUYECKHE CBOICTBA, NPUMEHEHUE, CrOCOObI
noxyuenus. Kuciors! n conn.

Monsipuslii 00B€M razoB. Pac4€Tsl 10 XUMHYECKUM YPABHEHHAM.

Dusnyeckue cBoiicTsa BoJbl. Bona xak pacrsopurens. PacTBopsl.
HacsllieHnbie ¥ HeHacHIEHHbIE pacTBOpbl. PacTBOpUMOCTh BElECTB B
Bosie. MaccoBast noiisi BewlecTBa B pacrBope. XUMHYECKHE CBOMCTBA
Bojbl. OcHoBanus. Ponb pacTBOpOB B npupojie M B IJKU3HU 4Ye0OBeKa.
Kpyroeopor Bozbl B npupojie. 3arpsisHeHue npupoaHbix Boj. Oxpana M
OYUCTKA NPUPOJIHBIX BOJ.

Knacenduxauus HEOpraHu4YecKux COeJUHEHHII. Oxcuapl.
Knaccugukauus okcuaoB: cosneoOpasyioliue (OCHOBHbIE, KHCIOTHBIE,
amgoTepHbie) U HecojeoOpasytomme. HomeHnkigarypa  OKCHIOB.
@u3nyeckre U XMMUYecKue cBoiicTea okcu10B. [lonyuenune okcHa0B.

OcuoBanus. Knaccuduxanus OCHOBAHHI: LIEJ104H 7
HepacTBOpuMble ocHOBaHMs. HoMmeHnknarypa ocHoBauuil. Dusnveckue u
XMMHYECKHe cBoiicTBa ocHOBanuii. [lonyyenue ocHoBaHMii.

Kucnorel. Knaccudukanms xucinor. HomeHknarypa KUCIOT.
Du3nyecKkHe 1 XUMHYECKHE CBOMCTBA KUCIIOT. Psi/l aKTHBHOCTH METaILIOB
H. H. bekerosa. [loryyenue kucior.

Comu. Homenknarypa cosneil. @u3nyeckue 1 XUMHYECKHE CBOICTBA
cosieil. [Toydenue colei.

['eneruueckass  CBSI3b  MeXkKAY  KjaccaMH  HEOPraHMYEeCKUX
COEMHEHHUI.

Xumuveckuu 3xcnepumenm:

Ka4eCTBEHHOE OMpeJe/eH’e CoAepKaHus KHCIOpoAa B BO3JYXE,
nojayuyeHue, cobupanue, pacno3HaBaHue  U3y4eHUEe CBOICTB KHCIOPO/a,
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HAO/IIOZIEHUE B3aUMOJEHCTBHUS BELUECTB € KHCIOPOJAOM M YCIIOBHUs
BO3HUKHOBEHUSI M MpEKpalleHUsi TOpeHus (Mmokapa), O3HAKOMJIEHHE C
oOpa3uamMu OKCH/0OB WU ONHMCAHME WX CBONCTB, MOJy4YeHHe, coOupaHue,
pacrmo3HaBaHMe M M3y4YeHHE  CBOICTB  Bojopoxa  (ropeHmue),
B3auMojelicTeue Boaopona ¢ okcuagoM  wmeau (1) (BosmoxknO
MCIOJIL30BAHNE BUAEOMATepuaioB), HaOmoAeHue oOpa3LOB BeLIECTB
KOJIMYECTBOM | MoOsb, HCCIENOBaHWE OCOOEHHOCTEH pacTBOPEHUs
BELLECTB C Pa3/M4YHON paCTBOPUMOCTBIO, MPUIOTOBIEHHE PACTBOPOB C
ornpeaen&éHHOM MaccoBO Jnonei pacTBOPEHHOTO BellleCTBa,
B3aHMO/ICHCTBUE BOJIbI C META/UIaMH (HaTpueM M KajlblUeM) (BO3MOXKHO
UCIIOJIb30BaHUE BUleOMaTepPUAIIOB), MCCIIeI0BAHKE oOpa3uos
HEOPraHWYEeCKHX BELUECTB PA3IMYHbIX K/IACCOB, HAO/IIOAEHUE H3MEHEHMUS
OKpPackM HWHAMKATOPOB B pacTBOpax KHCIOT M LIeJIo4eil, Hu3yudeHue
B3aumojieiicteust okcuaa meam (II) ¢ pacrBopom cepHON KHCIOTHI,
KHCIIOT ¢ MeTajulaMu, peakuuil  HelTpanus3auuu, [OJIy4eHUe
HEPACTBOPUMBIX OCHOBAHHWH, BBITECHEHHME OJIHOIO MeTa/uia JPyruMm M3
pacTBOpa COJIM, pelleHHe JKCNEPUMEHTANBHBIX 3aJa4 [0 Teme
«BaxHei1uue K1acchl HEOPraHUYECKUX COEAMHEHUIT,

Ilepuoanyecknii 3akon u [lepuoanveckas cucreMa XHMHYECKHX
yiementoB JI. 1. MenaeneeBa. Crpoenne aTtomoB. XHMHYECKas
cBfi3b. OKHC/INTE/ILHO-BOCCTAHOBHTE/IbHBIE PeAKIIHA

[lepBbie nONBITKM KIACCHPUKALMK XUMHUYECKUX DJIEMEHTOB.
IlousTve ©  rpynmax  CXOJAHBIX  JJIEMEHTOB  (LUENO4YHbIE U
IEeI0YHO3EMENIbHBIE META/IJIbI, TAJOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT am()OTepHbIE OKCH/Ibl U THAPOKCHIBL.

[lepuonuueckunit 3axon. Ilepuoauueckass cucreMa XUMHYECKHUX
anemenToB J1. 1. Menneneesa. Koporkonepnoinas u JIMHHOTIEPUOAHAS
(opmer  [lepuoauueckoii cucremsl Xxumuueckux snementoB JI W
Menneneesa. Ilepunoast u rpynnel. @U3HYECKUil CMBIC] MOPSIKOBOIO
HOMEPA, HOMEPOB NEPHO/IA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocraB atoMHbIX siaep. M3oTonsl, DnekTpoHsl,
CrpoeHue 3€KTPOHHBIX 000/104YeK aroMOB mepBbIX 20 XUMHYECKUX
anementoB  llepuonmueckoit  cucremnl JI. K. Menzneneesa.
XapakTepucTHKa XUMHYECKOrO0 9JJIEMEHTA [0 €ro MOJIOKEHUID B
[Tepnoanueckoii cucreme [, M. Menzeneesa.

3aKOHOMEPHOCTH  H3MEHEeHMSl pajauyca aroMOB XUMUYECKUX
3JIEMEHTOB, METAIIMYECKUX M HEMETAUIMYECKUX CBOHCTB O rpymnmnam u
nepuoaam.



3unauenue [lepuoauueckoro 3akona u Ilepumoanueckoit cucTemsl
XUMHYECKHX JJIEMEHTOB JUISl pa3BUTHs Hayku W npaktukd. /1. H.
MenieneeB — YYEHBIN U rpa)IaHuH.

Xumnueckas cBa3b. KoBaneHTHas (D0oIspHast U HETIOISAPHAs) CBA3b.
DNEKTPOOTPULIATENILHOCTE XMMHUECKUX 2/IeMeHTOB. MoHHas CBA3b.

Crenens oxucienus. OKUC/IUTEIbHO-BOCCTAHOBHUTEIIbHBIE PEAKLIUH.
[Ipoueccel  OkucieHUs U BOCCTaHOBIEHMA.  OKUCIHTENM W
BOCCTAHOBUTEJIH.

Xumuueckuii Ikcnepumenm:

u3yueHue oO0pasioB  BEUIECTB METAUIOB M HEMETAIOB,
B3aUMOJeiCTBHE IMIPOKCH/A LIMHKA C PacTBOpPaMM KHCJIOT M LIEJI0Yei,
NPOBEJICHUE OIBLITOB, W/UNOCTPUPYIOIUX [PHUMEPBI  OKUC/IUTEIBHO-
BOCCTAHOBUTEIIBHBIX  peakuuil (ropeHue, peakuUuH  pasloKEeHHs,
COE/IMHEHHUS]).

Mexcnpeomemnsie ceasu

Peanuzaumus MeXnpeaMeTHbIX CBf3eH MpPH H3yYyeHHMH XUMHH B 8
KJIacCe OCYLUECTBIISIETCS Yepe3 UCHOJIb30BAHHEe KaK OOLIUX eCTECTBEHHO-
HAy4YHBIX IOHATHI, TaKk W IOHATHIN, SBISIOLUXCA CHCTEMHBIMU s
OT/JeJIbHBIX MPEJIMETOB ECTECTBEHHO-HAYYHOIO LIUKJIA.

OO0wue ecrecTBEHHO-HAYYHEIE MOHSTHSA. HAy4HBIH (pakT, runoresa,
TEOpHs, 3aKOH, aHaliu3, CHHTE3, KiacCU(uKauus, NEePHOJAUYHOCTS,
HaOJIIO/IeHne, JKCINEPHUMEHT, MOJIE/IMPOBAHNE, W3MEPEHHE, MOJElIb,
SIBJIEHHE.

dusuka: MaTepus, aTroM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOIbL, PaAMOAKTUBHOCTh, MOJIEKYJIA, YIEKTPUYECKUI 3aps]], BELECTBO,
Teno, OoOBLEM, arperaTHOE COCTOSHUE BeullecTBa, ras, (pusuueckue
BEJINUMHBL, €IMHULBI H3MEPEHNS, KOCMOC, MJIaHeThI, 3B€3/1bl, ConHile.

buonorus: gorocunres, avixanue, ouocdepa.

['eorpadusa: armocdepa, ruapocdepa, MUHEpa/Ibl, FTOPHbIE MOPOBI,
MOJIE3HbIE HCKOMAEMBbIE, TOIUIHBO, BOJIHBIE PECYPCHL.

9 KJIACC

BemecTso H XUMHYECKAs peaKuus

[lepponmyecknii 3akoH. Ilepuoamveckas cucreMa XUMHUYECKHUX
anementoB JI. M. Menneneesa. Ctpoenne aroMoB. 3aKOHOMEPHOCTH B
U3MEHEHUN CBOMCTB XUMHYECKHX HJIEMEHTOB IEPBLIX TPEX NMEPHUOIOB,
KalMsl, Kaibluss U UX COEIUHEHUH B COOTBETCTBMHM C IOJOKEHUEM
3J1eMeHTOB B [lepuoanueckoil cucteMe U CTPOEHHUEM HX aTOMOB.



Crpoenne  BewlecTBa:  BUABI  XuUMHuYeckoil  cBs3u.  Tumsl
KPUCTANIMYECKUX PELIETOK, 3aBUCHUMOCTbL CBOMCTB BeLIECTBA OT THIA
KPUCTA/UIMYECKOHN pelIéTKH U BI1a XUMHYECKOH CBSI3H.

Knaccnpukaumss U HOMEHKIATypa HEOPraHMYECKUX BEIIECTB.
XUMHYECKHE CBOHMCTBA BELIECTB, OTHOCALLUXCSA K pas/IM4HBIM KiaccaMm
HEOPraHUYeCKUX COEJAMHEHUl, reHeTH4YecKass CBA3b HEOPraHHYeCKUX
BEILIECTB.

Krnaccnukanuus XuMH4YeCKUX peakluid 10 pa3Iu4HbIM NPU3HAKAM
(10 4Mcly U COCTaBy Y4acTBYIOLMX B peakliy BELIECTB, MO TEIJIOBOMY
ydekTy, Mo H3IMEHEHHIO CTENEHEeH OKHUCIEHUS XUMUYECKUX JIEMEHTOB,
0 00paTHMOCTH, 10 YYACTHIO KaTaln3aTopa). JK30- U IHAOTepMHYECKHE
peakLuu, TEPMOXUMUYECKHE YPABHEHUS.

[lonstne o ckopoctH xumuueckoil peakuuu. IlonsTue 00
oOpatuMbIX M HeoOpaTUMBIX XuMHuYeckux peakuusx. [lonstue o
FPOMOreHHbIX ¥ rereporeHHbIX peakuusx. [lonarue o karanuse. Ilonstue
0 XUMHMYECKOM paBHOBecHHM. {DakTOpbl, BIMSIOLIME HA CKOPOCTbH
XMMMYECKOH peaKkiuu U MoJI0KeHHe XUMUYECKOrO PaBHOBECHS.

OKHCIUTEBHO-BOCCTAHOBUTE/IBHBIE  PEaKUMM,  JNEKTPOHHBIH
OanaHc OKUCIUTENbHO-BOCCTaHOBUTENILHOH peakuuu. CocraBieHue
ypaBHEHMUI OKHCJIUTE/IbHO-BOCCTAHOBUTE IBHBIX peaxuuii c

UCIIOJIL30BaHUEM METO/Ia JJIEKTPOHHOrO danauca.

Teopuss  2UIEKTPOJIMTHYECKON JAMCCOUMAUMM. DIEKTPOJIUTHL U
HeanekTponutsl. Katnonsl, annonsl, Mexanu3m Juccouuanyi BeLecTB ¢
pa3MYHBIMH BUJIAMH XHMHU4Yeckoil cBs3u. CTeneHb JAUCCOLMALNMN.
CunbHbie u cialble NeKTPOIUTHI.

Peakuuu noHHoro ooMeHa. YcinoBus [POTEKAHMUS peakUHil HOHHOIO
oOMeHa, MOJIHBIE M COKpallléHHbIE HOHHBIE YPaBHEHUS pEaKLHii.
CpoiicTBa KHCJIOT, OCHOBaHMIl M cojeil B cBeTe mnpejacTaBiaeHuit o0
IMEKTPONUTUYECKON Auccounauun. KavecTBeHHble peakUUy HA WOHBIL.
[Tonstue o ruaponuse conei.

Xumuueckuu Ikchepumennt:

O3HAKOMJIEHME C  MOJE/ISIMH  KPUCTA/UIMYECKUX  PELIETOK
HEOPraHUYeCKUX BEIECTB — MeTA/UIOB U HEMeTalLloB (rpadura u anmasa),
CIIOXKHBIX BELIECTB (XJIOPHAA HaTpHs), HCCJIEJ0BAHHE 3aBHCHUMOCTH
CKOPOCTH XMMHYECKOI peakuuu OT BO3JeiCTBUS pa3sINUYHBIX (AKTOPOB,
UCCNIEI0BAHUE IEKTPONPOBOJIHOCTH PacTBOPOB BELIECTB, [polecca
JHCCOUMALMK KUCIIOT, uleo4veil u coneil (BO3MOKHO UCHOJb30BAHHUE
BU/IE0 MATEPHAJIOB), NPOBEJAEHHUE ONBITOB, HITIOCTPUPYIOLLUX NPU3HAKH
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npoTekaHus peakuuil uonHoro obmena (oOpasoBaHue oOcajka,
BBIJICTIEHHE Tra3a, 00pa3oBaHHME BOJbI), OINBITOB, WIITIOCTPUPYIOLIHX
NpUMepbl  OKHUCIIUTENLHO-BOCCTAHOBUTEILHBIX — peakuuii  (ropenue,
peakuuu pa3loKeHUs, COEAUHEHMs), PACIO3HABAHME HEOPraHHMYeCKHUX
BEUIECTB C [OMOLILI0 KAYECTBEHHBIX peakLMil Ha HOHBI, pelleHue
JKCHEPUMEHTAJIbHBIX 3a/a4.

HemeTa/i1bl B HX COe/IHHEHHS

OO6mas xapaktepucTika ranoreHoB. (OcoOeHHOCTH CTpPOEHUs
aTOMOB, XapakrepHble crerneHd okucieHusi. Ctpoenue M (pu3MUecKHe
CBOIICTBA MPOCTBIX BELIECTB — TaJIOT€HOB. XUMUYECKUE CBOMCTBA Ha
npuMepe XJjiopa (B3auMOJeiCTBHE € METaulaMU, HeMeTalaMH,
menoyamu). Xnoposozgopos. ComnsiHas KHCI0Ta, XUMHYECKUE CBOICTBA,
nonyuenue, npumenenue. JleiictBue xiiopa ¥ XJIOpOBOJAOpOAAa Ha
opraHu3m 4enoseka. Baxueime XJI0puibl U UX HAXOXKIEHHUE B IPUPOLIE.

OOwmas xapaxrepucTuka sneMeHToB VIA-rpynnel. OcobeHHOCTH
CTPOEHHs aTOMOB, XapaKTepHble cTeneHu oxucienus. CrpoeHue H
(pu3nyeckue CBOMCTBA TMPOCTHIX BELIECTB — KHUCIOpOJa M CEpbl.
AnorponHbie MOAU(UKALMY KHCIOPOAa U cepbl. XUMHYECKUE CBOIiCTBA
cepel. CepoBo0po/l, CTpoeHue, (pu3u4eckue ¥ XMMHUYECKHE CBOMCTBA.
Oxcu/ibl cepbl Kak MpeCTaBUTEd KUCIOTHBIX OkcH10B. CepHas Kuciora,
(u3uyeckue U XUMHYECKUE CBOIiCTBA (00LLNE KaK MPeICTaBUTENs Kilacca
KUCIOT M crneunuueckre). XuMU4ecKUe peakluy, Jiekalue B OCHOBe
MPOMBILIEHHOrO crnocoda nojyvenus cepHoil kucinorel. IIpumenenue
cepHoii kucnorel. Conm CepHO KUCIOTHI, KAa4eCTBEHHAs peakuus Ha
cynbpar-uon. Haxoxnenue cepsl M €€ COeAMHEHUH B NPHUPOIE.
XHUMHYECKOE 3arps3HEHHE OKpysKaloLleil cpelbl COeAUHEHHSIMH CEepbl
(KMCIIOTHBIE J0KIH, 3arpsA3HEHHE BO3/yXa W BOJOEMOB), CIOCOOBI €ro
Mpea0TBpaLLEHHS.

OOwas xapaktepuctuka 37eMeHToB VA-rpynnbsl. OcoGeHHOCTH
CTPOEHMS  aTOMOB, XapakTepHble CTE€NeHH  OkucieHus.  A3orT,
pacnpocTpaHeHue B Npupoje, (U3MUYecKMe U XUMHYECKHE CBOICTBA,
Kpyrosopot a3zora B npupozae. AMMHuak, ero (pu3n4ecKue u XuMHIECKHE
CBOMCTBa, nosiydeHue u npumenenue. Conn aMMoHus, UX (Qu3HUecKre U
XUMHMYeCcKHe cBoiicTBa, npumeHeHue. KauecTBeHHas peakuust Ha HOHBI
aMMOHUS. A30THas KHCIOTa, €€ nojay4yeHue, GU3NYECKUE U XUMUUECKHE
CBOICTBa (0OLLME KaK NPeACTaBUTEs Kjlacca KMCIOT U crnelu(puyecKue).
Hcnonb30BaHue HUTPATOB U COJEH aMMOHHUS B Ka4€CTBE MHUHEPAIbHBIX
yao0penuii.  XMMHYECKOE  3arps3HEHME  OKpy:Kawolleil  cpelbl
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COEIMHEHHUSIMHU a30Ta (KUCIIOTHBIE JI0XK/IHU, 3arps3HEHHe BO3/yXa, MOYBbI
u BomoémoB). @ocdop, amnorponHsie Moaudukauun gdocdopa,
(u3nyeckue u xumudeckue coiictea. Okeus gocdopa (V) u pocdopnas
KUCIIOTa, (u3M4eckue M  XMMHUYECKHE CBOIiCTBA, MNOJyYEHUE.
HUcnons3oBanue Gocdaros B kauecTBe MHHEPAILHBIX Y 100peHHIA.

OoOwas xapakrepuctuka d1eMeHTOB IVA-rpynnsl. OcobeHHOCTH
CTPOEHHsSI aTOMOB, XapakTepHbIE CTENEHH OKHUCIECHUA. YTIEpoJ,
Q/IOTPONHbIE MOAM(HKALMK, PACOPOCTPAHEHUE B IPUPOJE, (Pusnveckue
M XuMHueckue cpoiicrea. Ancopbuusi. Kpyrosopor yriepoja B npupoje.
Oxcuasl yriaepozna, uxX (U3HYECKHe U XUMHUYECKHE CBOIicTBa, AeicTBHe
Ha JKUBbIE OPraHu3Mbl, [OlyYEHHE M MNPUMEHEHHe. DKOJIOrMYecKHe
npo0seMsl, cBs3aHHble ¢ okcuaoM yraepoza (1V), runoresa riodaisHOro
NoTerUieHns KJiMara, NapHukoBbiid Yddext. Yronpnas kuciora u eé
conM, HuX (pU3M4YecKkne W XHUMHUYECKHE CBOICTBA, MOJyuY€HUE H
NPUMEHEHHE. KauecTBeHnHas peakLus Ha  KapOOHAT-MOHBI.
Hcnonb3opanue kapOOHATOB B OBITY, MEAMLMHE, MPOMBIIUIEHHOCTH H
CeJIbCKOM XO35HCTBe.

[TepBoHauaibHblE MOHATHS 00 OPraHMYECKUX BELIECTBAX Kak O
COEJMHEHUAX yriepoaa (MeraH, 9TaH, OSTHJEH, aUeTWIeH, 3TaHOoIl,
MJIMLEpUH, YKeycHas kucsiora). [IpupoaHbie UCTOYMHUKHU YIJI€BOJOPOAOB
(yrone, npupoHslii ra3z, He()Th), MPOAYKTHI HX nepepaboTku (OeH3MH),
UX poJib B ObITY ¥ npoMbliieHHOCTH. [TonsTre 0 OMonornyecky BaXKHbIX
BeLlecTBaxX: )Kupax, Oeskax, yriaeBojax — U UX pojiM B JKU3HU YeJIOBEKa.
MarepuaibHO€ €IMHCTBO OPraHUYECKUX H HEOPraHUYECKUX COCAMHEHUIA,

Kpemnuii, ero ¢usuyeckue U XMMHYECKHE CBOICTBA, MOJyYEeHHE H
npumvenenue. Coenqunenus kpemHus B npupoje. O0uue npeacrapieHus
00 okcune kpemuus (IV) u xpemumeBoii kucnore. Cunmkarbl, ux
HCMoNb30BaHue B ObITY, B  M[poMbIILUIeHHOCTH.  Baxueiiiune
CTPOMTEJIbHbIE MaTepHallbl: KepamHKa, CTEKJIO, LEeMEHT, O€eTOoH,
xene300eroH. Ilpobiiembl 0e30nacHOro MCroONbL30BaHUS CTPOUTE/IBHBIX
MaTepHaoB B NOBCEJIHEBHOMH HKU3HHU.

Xumuueckui Ikcnepumenm:

M3y4eHne 00pa3lloB HEOPraHMYeCKHX BEIIECTB, CBOHCTB COJISAHOM
KHCJIOTHI, MPOBEJEHUE KA4YE€CTBEHHBIX PEaKLUUii HAa XJIOPHA-MOHBI H
HAOIIOZIEHHE IPU3HAKOB MX [POTEKAHMs, OILIThI, OTpaKaloLIue
(pm3uyeckue M XUMHYECKHUE CBOICTBAa raJlOreHOB M MX COEJMHEHMI
(BO3MOXKHO HCHOJIb30BaHHE BHJIEOMATEPHAJIOB), O3HAKOMJIEHHE C
o0OpasuaMu XJOpUI0B (rajloreHH10B), 03HaKOMIIEHHE ¢ 00pa3LaMu cepbl
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U €€ COeIMHEHUSIMH (BO3MOXKHO HCIOJNB30BAHME BHIEOMATEPHAIOB),
HaOMo/leHue  1pouecca O0yrMBaHWA caxapa IOJ  JeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KHMCIIOTHI, M3y4YeHNe XUMHUYECKHUX CBOMHCTB
pa30aBIeHHOI CEPHOI KHMCIIOTBL, MIPOBE/ICHNE KAYECTBEHHOM peakiHy Ha
cysibaT-uoH ¥ HaOJIOIeHHe MpU3HAKa €€ MpPOoTeKaHus, 03HAKOMJIEHHUE C
(usnueckumu coiicteamu asora, Gocdopa U UX coeuHEHHIl (BO3ZMOXKHO
HCOOJIb30BAHUE BHAEOMATEpUanos), odpasuamMu a30THEIX U GocopHBIX
ya00peHuii, nomy4yeHue, coOUpaHue, paclo3HaBaHWE M HU3yYeHHe
CBOIICTB aMMHaKa, NpOBeJeHUE KaYeCTBEHHBIX peakuuii Ha HOH aMMOHMUS
u (ocar-HOH ¥ U3yYEeHUE NPU3HAKOB UX NPOTEKAHUS, B3aUMOJeHcTBHE
KOHLEHTPUPOBAHHON  A30THOH  KHUCIIOTBI C  MeAbID  (BO3MOXKHO
UCIO0JIb30BaHME BHIEOMATEPHAJIOB), H3y4eHue MoJesei
KPUCTA/IINYECKUX PELIETOK aliMasa, rpadura, QyuiepeHa, o3HakoMIeHHe
C MmpoueccoM ancopOuMM pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHLIM
yriéM W YCTPOMCTBOM  NPOTUBOrasa, MOJy4YeHue, coOupaHue,
pacrio3HaBaHve W W3y4E€HHE CBOICTB YIJIEKHCIIOrO rasa, NpoBe/ieHue
Ka4eCTBEHHBIX peakuuil Ha KapOOHAT M CHJIMKAT-HOHBI M M3y4YeHHE
NPU3HAKOB UX MPOTEKAHWs, 03HAKOMIIEHHE C MPOAYKLUMEH CHIIMKATHOM
NPOMBILLIIEHHOCTH, peLIeHHe JIKCIEePUMEHTANbHBIX 3a7a4y [0 Teme
«BakHeiilue HeMeTalJIbl H UX COeJUHEHUSY .

MeTa/L1bl H HX COeTHHEHHS

OOmias XapakTepUCTHKA XMMHYECKHX 3JIEMEHTOB — METAIOB Ha
OCHOBaHMM UX nojokeHus B llepuoauueckoi cucreme XMMHYECKHX
anemenToB JI. 1. Menneneesa n crpoenus aromo. CTpoeHHe METaLIOB.
Meranin4yeckass CBA3b M MeTA/UIMYECKas KpUCTAIMYecKas peluérka.
DNeKTPOXUMHUYECKUI psAn  HanpspkeHuit metamnioB. (@usuyeckue u
XUMHUYeCcKHe cBoiicTBa MeTarioB. OGLMe cnoco0b! MoyYeHHs METAILIOB.
[lousiTue O KOppO3MM METAJIOB, OCHOBHbIE CHOCOOBI 3aLUUTBI MUX OT
koppo3un. Cnnasbl (CTanb, 4yryH, AIOpaIlOMHHHI, OpoH3a) M uX
NpUMEHeHUe B OBITY U MPOMBILUIEHHOCTH.

[llenounsie Metamwasl: nosoxkenue B Ilepuoauueckoil cucreme
xumuueckux aemenros J[. M. Menneneesa, crpoeHHe HX aTOMOB,
HaxXoKJeHue B npupone. PusMueckHe M XHMHYECKHE CBOHCTBA (Ha
npuMepe Hatpus W kanusi), OKkCUABI M THAPOKCHJALI HATpUs M Kauus,
[IpumeHeHHe ENOYHBIX META/UIOB H UX COEAUHEHUH.

[IlenouyHo3emenbHble MeTalJibl MAarHUM W KaJbLMH: MONOKEHHE B
Ilepuoanueckoil cucreme xumuveckux snementos JI. M. Menneneesa,
CTpOEHHE HUX aTOMOB, HaxoxkaeHue B npupozne. Dusnueckue u
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XHUMHYECKHEe CBOMCTBA MarHusl M Kanblus. BaskHeillnue coequHeHUs
Kanblus (OKcH, ruapokcuj, comnu). JKECTKOCTh BOABI M CNOCOOBI €€
yCTpPaHEeHUsI.

AmoMuHuii: nonoxkenue B Ilepuoaudeckoil cucreMe XUMHYECKUX
atementoB [, M. Menaeneesa, CTpoeHHE aTOMa, HAXO0XK/IEHHE B IIPHPOJIE.
duznyeckue M XUMHYECKHE CBOiCTBa amoMuHusi. Am@orepHble
CBOWCTBA OKCH/IA U THJIPOKCH/Ia AJTFOMUHUS.

Kenezo: nonokenne B Ilepuoauueckoil cucremMe XUMHUECKUX
snemenToB [, M. Meneneesa, CTpoeHHE aTOMa, HAX0XK/EHHE B MPUPO/IE.
Mdusnueckne U XUMHUECKUE CBOICTBA xkemne3a. OKCUIbI, THIPOKCHIBI H
conu xene3a (11) u sxenesa (III), ux cocras, cBoiicTBa U nojyueHue.

Xumuueckuii Ikcnepumenn:

O3HaKOMJIeHHe ¢ 00pa3amMi MeTaJIOB U CIUIABOB, UX (PU3HYECKUMH
CBOHCTBAMM, HM3y4Y€HHE pe3y/IbTaTOB KOPPO3UU META/LUIOB (BO3MOKHO
UCIOJIE30BAHUE BUIAEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOIECHCTBUSA
OKCH/Ia KajlbllMsi W HATPUsi € BOJAOH (BO3MOXKHO HCHOJB30BaHUE
BH/IEOMATEPHAIIOB), HCCIIEI0BAHUE CBOMCTB KECTKOW BOJBL, Ipolecca
ropeHuss  JKejlesa B KUCIOpOAEe  (BO3MOXKHO — HCHOJIB30BaHUE
BU/IEOMATEPHAIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBLIX peakuuil Ha
HMOHBI, MarHus, Kajablus, aJlloMUHMS, HuHKA, xkene3a (1) u xenesa (111),
menu (1), nabmonenne 1 onucanue NPOLECCOB OKPAIIMBAHUS TJIAMEHH
MOHAaMHU HATpUs, Kanusg ¢ Kajblus (BO3MOXHO HCIHOJIL30BaHUE
BHJIEOMATEpPHAIOB), HCCc/ie/I0BaHKe aM(OTEpPHBIX CBOICTB I'MIpOKCUA
AIIOMUHMS M THIPOKCHU/IA [IUHKA, PELIEHHE YKCINEPUMEHTANILHBIX 3a/1a4
no Teme «BaxHelne MeTalibl U UX COENHEHUS .

XHMHS H OKpYKaOIAag cpeia

Bewectea u marepuansl B [OBCEJIHEBHON JKHM3HM YeJIOBEKA.
be3onacHoe HMCMNoJb30BaHNE BELECTB M XMMHMYECKUX peakuuii B ObITY.
[TepBast noMOLUb IPH XUMHYECKUX 0XKOTaX U OTPaBIEHUAX.

XHMHUYECKOE 3arpsA3HEHHe OKpy:Karoweld cpeasl (npezneibHas
nonycrumas koHueHtpauus semects, naitee — IIJIK). Pone xumun B
peLIeHUH IKOJIOTHYECKUX MPodIIeM.

Xumuueckuu IKcnepumenm:

u3yvyeHue 00pasluoB MarepuajoB (CTEK/IO, CIUIaBbl METAJIOB,
MOJIMMEPHBIE MaTEpHaIIbI).

Mexcnpeomemnsie ceasu

Peanuzanus MeXnpeaMeTHbIX CBsizel NpU W3yYyeHUH XUMUHM B 9
KJIacCe OCYLUECTBIIAETCS 4Y€pe3 UCMHOJIb30BaHNE KAaK 0DLIMX €CTECTBEHHO-
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HAYYHBIX TOHSATHH, TaK W MOHSTHI, SBJISIOIMXCS CHUCTEMHBIMH JUjisl
OT/IE/IbHBIX MPEJIMETOB ECTECTBEHHO-HAYYHOTrO LIUKIIA.

OO6wue ecTecTBEHHO-HAYYHbIE NOHSTHS: HAay4HbIH (akT, runoresa,
3aKOH, TEOpHs, aHaliM3, CUHTE3, KIaccHu(uKauus, MNePHOAUYHOCTD,
HaOII0eHHEe, OJKCIEPUMEHT, MOJEIMPOBAHNE, HM3MEPEHHe, MOJElb,
sIBJICHHE, TAPHUKOBbIA H(P(EKT, TEeXHOIOrHs, MaTepHabl.

®u3uka: Marepusi, aToM, EKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMNBl,  PaJMOAKTUBHOCTb, MOJIeKYyJla, JJIeKTPUYECKHil  3apsn,
MPOBO/IHUKHU, MOITYIIPOBOJHUKH, JUIIEKTPHKH, (POTODIEMEHT, BEILECTBO,
Teno, o0BEM, arperaTHOe€ COCTOSIHME BEIECTBA, a3, pacTBoOp,
pacTBOPUMOCTb, KpUCTIMYECKas pellérka, criaBbl, (pusnueckue
BEJIMYMHBL, €IMHHLBI H3MEPEHUs, KOCMUYECKOE [IPOCTPAHCTBO, [IAHEThI,
3Bé31b6l, ConHie.

buonorus:  ¢orocunres, wixanue, Owuocdepa, IKocUcTEeMa,
MHHEpa/ibHble  yI00OpeHMs,  MUKPODJIEMEHThl,  MAKpPOIJIEMEHTBI,
NUTATENbHbIE BEIleCTRa.

['eorpadus: armocdepa, ruapocdepa, MUHEPaIIbl, TOPHbIE TTOPOJIBL,
10JIE3HbIE UCKONIAEMbIE, TOIIMBO, BOJHBIE PECYpPChI.
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INIAHUPYEMBIE PE3VJIBTATHI OCBOEHUSA ITPOI'PAMMDBI
Mo XUuMHUH HA VYPOBHE OCHOBHOI'O OBHIETI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIuuHOCTHBIE pe3ynbTaThl  OCBOEGHHUS MPOrpaMMbl  OCHOBHOTO
o01iero o0pazoBaHus Z0CTUTAOTCS B X0/1e 00Y4YEeHUsI XUMHUH B €/IHHCTBE
yueOHOI ¥  BOCHHUTATENILHOW JIEATEILHOCTH B COOTBETCTBHH C
TPAJULUOHHBIMU  POCCHHCKUMHM  COLMOKYJIBTYPHBIMH W JYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSMU, NPUHATHIMH B OOLIECTBE TpaBHIaMH H
HOpMaMH TMOBEJEHHMS M CIOCOOCTBYIOT IpOILECCaM CaMOIMO3HAHUS,
CaMOpPa3BUTHS U COLMATH3ALUN O0YUAOLIMXCS,

JInyHocTHBIE PpE3yJIbTAaThl OTpPaXkat0T TOTOBHOCTb O0Yy4arOLMXCSH
PYKOBO/JICTBOBATLCS CUCTEMOH MO3MTUBHBIX LEHHOCTHBIX OPHEHTALMH U
pacLUMpeEHHE OIbITA AEATENLHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH!

1) naTpHOTHYECKOro BOCHHTAHHSA:

LIEHHOCTHOTO OTHOLIEHHMS K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HCTOPHYECKOMY ¥ HAyYHOMY HAacJIeAHI0, NOHHMaHUs 3HAYEHHS
XMMUYECKOH HayKH B JKM3HM COBPEMEHHOro 00L1ecTBA, CIOCOOHOCTH
B/IaZieTh JOCTOBEPHON HH(OpMaLKeill O NepeloBbIX MNOCTHKEHHSIX H
OTKPBITHAX MHUPOBOH M OTEUECTBEHHOH XUMHUM, 3aUHTEPECOBAHHOCTH B
HAy4YHbIX 3HAHUAX 00 yCTpOHCTBE MUpa U 00LLEeCTBa;

2) rpasIaHCKOro BOCIIHTAHHUA:

Mpe/ACTaBlIeHUss O  COUMAIBHBIX  HOpMax W MpaBHiIax
MEX/IMYHOCTHBIX OTHOLIEHMH B  KOJUIEKTMBE, KOMMYHUKaTHBHOI
KOMIIETEHTHOCTH B OOLLECTBEHHO MOJIE3HOH, yueOHONCCIIe10BaTEILCKOIA,
TBOPYECKOH W JPyruX BHJAAX  JIEATE/ILHOCTH, TOTOBHOCTH K
pa3HOO0pPa3HON COBMECTHOI JEATeNbHOCTH NPU BLINOIHEHHH Y4eOHBIX,
MO3HABATE/LHLIX 33]a4, BBIMNOJIHEHUH XUMHWYECKUX IKCIEPHMEHTOB,
co3/1aHUM Y4eOHBIX [POEKTOB, CTPEMIIEHHMS K B3aUMOMNOHUMAHUID H
B3aUMOINOMOLIM B npouecce 3TOi yueOHOIl AedTeIbHOCTH, FOTOBHOCTH
OLEHUBATL CBOE MOBEAECHUE M IOCTYNKH CBOUX TOBApPULIEH C MOZULHH
HPaBCTBEHHBIX W IMPABOBLIX HOPM C Y4Y€TOM OCO3HAHUs MOCIEACTBHMH
MOCTYIKOB,

3) NeHHOCTH HAYYHOT0 NO3HAHHS:

MHPOBO33pEHYECKHE NPEACTABIEHHS O BELIECTBE U XUMUYECKOH
peakLuu, COOTBETCTBYIOLIHE COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAYKH W
COCTABJISIOLINE OCHOBY JUISl MOHMMAHHUS CYUIHOCTH HAY4YHOH KapTHHBI
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MHUpa, NpeacTaBieHusi 00 OCHOBHBIX 33aKOHOMEPHOCTSIX pPa3BUTHUS
MPUPOIBI, B3aHMOCBA3SIX Y€JI0BEKA C MPHPOIHON CPEIO, O PO XUMHH
B IIO3HAHUM ITUX 3aKOHOMEPHOCTEI

MO3HABATC/IbHLIC MOTHUBBLI, HANPAB/ICHHLIC HA MOJYYECHHE HOBBIX
3HAHUN [0 XUMHU, HeoOXoaumble Uit O00bscHeHUs HabIOJaeMBbIX
NPOLECCOB W  SBJIEHWIl, NO3HABATEJILHOH, HMH(OPMALMOHHOH H
YUTATENBCKOM KYIBTYPbl, B TOM YHCJIE HABBIKOB CaMOCTOSTEJILHOM
paboThl ¢ y4eOHBIMH TEKCTAMH, CIIPABOYHOM JIHTEPATYPOii, JOCTYITHBIMH
TEXHUYECKUMH CPeACTBaMH HH(OPMALMOHHBIX TEXHOIOIHIA;

MHTEpeC K 00YUEHHIO U MO3HAHUIO, JII0003HATENILHOCTD, TOTOBHOCTh
U CroCcOOHOCTh K caM0O0Opa30oBaHUIO, TPOEKTHOM M UCCIIe10BaATE/ILCKON
NeATEJIbHOCTH, K OCO3HAHHOMY BbLIOOPY HANpaBJIECHHOCTH M YPOBHS
oOyudeHus B JalbHENLIEM,;

4) popmupoOBaHHA KYJIBTYPbI 310POBbI:

OCO3HAHHE LIEHHOCTH KU3HH, OTBETCTBEHHOIO0 OTHOLUEHUSA K CBOEMY
3/I0POBBIO, YCTAaHOBKM Ha 3/10pOBbIA  00pa3 KW3HHM, OCO3HAHHE
NOCJeACTBHIl U HENPUSTHE BPEHBIX NPUBLIYEK (yrnoTpeOeHus ankorods,
HApPKOTUKOB, KypeHHs), HEOOXOAMMOCTH  COOIOJEHHUS  IIpaBuUll
Oe3onacHOCTH OpH OOpallleHHHd ¢ XUMHYECKHMH BelLecTBaMu B ObITY U
peanbHOM KHU3HHU]

5) Tpy10BOro BOCHHTAHHS:

MHTEpEC K MpaKTUYECKOMY M3y4eHHI0 mpodeccuii u Tpyza
pasJIi4HOrO poja, YBa)KEHHWE K TPYyAy M pesyibraraMm TpyJa0BO#
NEATEILHOCTH, B TOM YHCIIE HA OCHOBE NIPUMEHEHUS [IPEIMETHBIX 3HAHUI
N0 XUMMM, OCO3HAHHbIA BBIOOpP MHAMBHIYalbHOH TpaeKTOPUH
NPOJO/KEHHs 00pa3oBaHus €  Y4ETOM JIMYHOCTHBIX HHTEPECOB M
CIOCODHOCTH K XHMMHH, OOIMIECTBEHHBIX HWHTEPECOB H MOTPEOHOCTEI,
ycnemHoi npod)eccHOHaNbHOI esITeIbHOCTH 1 Pa3BUTHA HEOOXO0AMMBIX
YMEHMI, FOTOBHOCTb aJalTUPOBATLCA B IPO(eCCHOHANLHOI cpeze;

6) 7K0./10rH9eCKOro BOCIIHTAHHS:

JKOJIOTUYECKH Iie/iecoo0pa3Hoe OTHOIIEHHE K MNPHPOJE Kak
HCTOYHHUKY KU3HH HA 3€MJI€, OCHOBE €€ CYyLLeCTBOBaHMSA, MMOHMMaHHE
LIEHHOCTH 3/0poBOro M OeszonacHoro oOpa3a KH3HH, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (PU3UYECKOMY U ICHXHYECKOMY 3710POBbLIO,
OCO3HAaHUE LEHHOCTH COOMIOAEHHS MPaBUI OE30MacHOro MOBEACHUS MPH
paboTe C BelleCTBAMH, a TAKKE B CUTYALUSX, YIPOKAIOLIUX 3/10POBLIO U
JKU3HHU JIIOJEIH

17



CIIOCOOHOCTH INPUMEHSATH 3HAHUS, [OJYy4aeMble [PU H3YHYEHHH
XMMHH, JUIS PELIEHHsS 3a1ad4, CBA3AaHHBIX C OKPYXKaloLled MpUPOTHOM
Cpeoil, JUlsi OBBILIEHHUS! YPOBHS IKOJIOIHYECKON KYJIbTYPbl, OCO3HAHUS
ra00aJbHOrO Xapakrepa 3KOJIOTHYECKHUX MpodieM M MyTel MX pelueHHs
MNOCPEJICTBOM METOJIOB XUMHH, IKOJIOTHYECKOr0 MBILUIIEHUs, YMEHHs
PYKOBOJACTBOBATECA UM B [103HABATEJILHOH, KOMMYHHMKATUBHOH W
COLMaJILHOMN MPaKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATHI

B cocrase MeTanpeAMeTHBIX pe3yJIbTaTOB BhIIAE/ISIOT 3HAYUMBbIE JJIsI
(opmupoBaHHs MUPOBO33PEHUS OOLLEHAYYHbIE TTOHATHS (3aKOH, TEOPHUSL,
NPUHLKN, TUNOTe3a, (PaKT, CUCTEMa, NPOLEeCcC, IKCIEPUMEHT U JPyroe.),
KOTOPBIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeaMeTax U
MO3BOJIAIOT HA OCHOBE 3HAHWI M3 OTUX IPEAMETOB (OpMHPOBATH
npeJICTaBIeHHe 0 HEeJI0CTHON HAay4YHOH KapTHHE MUPA, U YHUBEpCaIbHbIE
yueOHble neicTBuA (mo3HaBaTesbHBIE, KOMMYHHUKaTHBHBIE,
peryJisTUBHbIE), KOTOpbie 00ecneunBaloT (POPMUPOBAHHE T'OTOBHOCTH K
CaMOCTOSITEJIBHOMY — [JIAHUPOBAHUIO W OCYLUECTBIEHUIO  Y4eOHOM
NEeATEILHOCTH.,

Ilo3naBare/ibHbIe YHHBEPCAIbHbIC YYeOHBIe JeliCTBHA

ba3zoBble jloruueckue Aeiicrpus:

YMEHHsI MCHOJIb30BaTh MPUEMB! JIOMMYECKOr0 MBILUUICHUS IIPH
OCBOEHHMM 3HAHWI: PACKPbIBATH CMBICJI XUMHUYECKHX NOHSATUHN (BbLIEIATH
UX XapakTepHble NPU3HAKH, YCTAHABIMBATL B3aUMOCBSI3b C JIPYTHMH
MOHATUSIMH), HCIOJIL30BAThL MOHATUS Ul OOBACHEHHUS! OT/EJbHBIX
(pakToB M  sBiIeHuUil, BpIOUpPATH OCHOBAaHMS M  KPUTEpUU JUIs
KnacCH(UKAUMK  XMMWYECKMX BELIECTB M XUMHYECKMX peaKiuii,
yCTaHABJIUBATL IPHYUHHO-CIEACTBEHHBIE CBA3M MeXJ1y O00beKTaMu
M3YyYEHHs, CTPOMTH  JIOTMYECKHE  pacCyxJAeHHs  (MHIYKTHBHBIE,
A€1YKTHBHBIE, 110 aHAJIOIUH ), I€IaTh BEIBO/IbI U 3AKJIIOUYEHHS,

YMEHHE NPHMEHATH B IIPOLECCE MO3HAHUS MOHATHA (IIpEeAMETHBIE U
MEeTanpeIMeTHbIE), CUMBOJIMYECKHE (3HAKOBbLIE) MOJIE/IH, UCIIOIb3yeMble
B XHMHH, 1pe00pa30BLIBATEL IIUPOKO MPUMEHSEMBIE B XUMHH MOJIE/ILHbIE
NpeACTaB/IeHHs — XMMHUYECKHI 3HAK (CHMBOI DJIEMEHTA), XUMHYECKas
(opmyna U ypaBHEHUE XUMHMYECKOH peakuHuu — MpH pelieHuH y4eOHO-
MO3HABATE/IbHLIX 3a1a4, ¢ Y4E€TOM ITHUX MOJEJBHBIX IpEACTaB/ICHUI
BBISBJISITh M XapaKTepU30BaTh CYILIECTBEHHbLIE MPU3HAKM M3Y4YaeMbIX
OOBEKTOB — XHMUYECKHUX BELIECTB U XUMHMYECKUX pEaKUUi, BLIABIATH
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o0Me  3aKOHOMEPHOCTH,  NPUYUHHO-CIEJCTBEHHbIE  CBS3M U
MPOTHBOPEYHS B U3YYAEMBIX [IPOLECCAX H ABICHHSIX.

ba3oBble Hec/1e10BATE/IbCKHE AeHCTBHA:

YMEHHE HCHOBL30BATh [OCTABJICHHBIE BOMPOCHI B  Ka4deCTBE
MHCTPYMEHTA M03HAHUs, a TAKXKe B Ka4eCTBE OCHOBBI /1JIst JOPMHUPOBAHMS
FUNOTE3bI 110 POBEPKE NPABHILHOCTH BbICKA3bIBAEMBIX CYIKIEHHIA,

npuodpeTeHue OmNblTa M0 I[UIAHKPOBAHHIO, OpraHu3alud o
NPOBEEHUIO0 YYEHHUYECKUX OJKCHEPUMEHTOB, YMeHHe Hadmoaarh 3a
XOJOM [MpoLecca, CaMOCTOATENILHO MPOrHO3MPOBATL €ro pesysbTrar,
(hopmynupoBaTh 0000LIEHHS U BBIBOJBL 10 pe3yJibTaTaM MPOBEJAEHHOTO
OIbITA, UCCIIE0BAHUS, COCTABIIATE OTYET O NPOIeIaHHOM padore.

PaGora ¢ naopmanmneii:

yMEeHHE  BbIOMpATh, AHAIM3UPOBATL W HHTEPIPETHPOBATDH
MH(POPMALMIO Pa3IUYHBIX BHIOB U (DOPM MpejAcTaBIeHUs, NOJIy4aeMylo
U3 pa3sHbIX HCTOYHUKOB (HAY4HO-MOMYJIsIpHAs JIHTEpaTypa XUMHYECKOTO
coJepiKaHus, cripaBo4HbIe 1oco0us, pecypcsl MHTepHeTa), KpUTHYECKH
OLIeHNBaTh MPOTUBOPEUHUBYIO H HEJIOCTOBEPHYIO HH(OPMALIUIO,

YMEHHE NPHMEHATh pa3jIMYHbIe METO/bI M 3aIpOChl MPH MOUCKE H
otOope MH(OpPMALKU U COOTBETCTBYIOLIHX JAHHBIX, HEOOXOAUMBIX IS
BBITNIOJIHEHHUS Y4EOHBIX W TO3HABATEJIBHBIX 3a/a4 ONpeAeIEHHOro THIIA,
npuoOpeTeHue onbiTa B 00IacTH HMCHONb30BaHUS HH(OPMALUOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOIHi, OBJAJEHUE KYJIBTYPOH aKTHBHOIO
MCIIOJIb30BAHUSL  PA3/IMYHBIX [OMCKOBBIX CHUCTEM, CAMOCTOSATEILHO
BBIOMpATh ONTHMANBHYHO (OpMy NpeacTasieHHs HHOpMALUU U
WUIOCTPHPOBATh  pelllaeMble  3a4a4yd  HECJIOKHBIMH  CXEMaMH,
auarpammamu, 1pyrumu (popmamu rpaMKu 4 MX KOMOMHALMSIMH,

YMEHHE HUCMOJIBL30BaTh M aHAIM3UpOBaTh B Ipolecce y4eOHOH H
HCCIIEI0BATE/IbCKON  AeATeJIbHOCTH  MH(OPMALUID O  BJIMSAHUH
NPOMBILLIEHHOCTH, CEJLCKOr0 XO3AHCTBA M TPAHCIOPTA HA COCTOSHHE
OKpY3IKatoLLel NPUPOIHON Cpebl.

KommynukaTusHbie yHHBepCA/ILHbIe YueOHbIe JeiicTBud:

YMEHHS 3aJ1aBaTh BOMPOCH! (B X0/€ Auaiora U (KJin) AUCKYCCHU) 110
cyluecTBy 0OCyxkIaeMoil TeMbl, (OPMYJIMPOBATH CBOU IPELIOKEHHS
OTHOCHTEJIbHO BBINOJIHEHHS [TPEUI0KEHHOI 3a1a41;

YMEHHS MPEACTABIATEL [MOJIYYEHHBIE PE3YIIBTaThl MMO3HABATEIILHON
JEATEIbHOCTH B YCTHBIX M MHUCbMEHHBIX TEKCTaX; JejaTh NpPe3eHTaLHI0
pe3ybTaTOB BBIMOJIHEHHS XUMUYECKOr0 dKCHEpUMEHTa (J1adopaTopHOro
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omneiTa, ;1adOpaTopHOil paboThI 110 HMCCIEI0OBAHHIO CBOWCTB BELIECTB,
y4eOHOro npoeKTa);

yMeHHs y4eOHOro COTpY/IHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOI
MO3HABATE/ILHON M HCCIIE0BATENILCKOM AEATEbHOCTH [IPpH  peLleHHH
BO3HMKAKOWMX MpodJieM HA OCHOBE Y4€ra OO0lMX MHTEPECOB H
coriaacoBaHus no3uumii (0OcyskaeHus, OOMEH MHEHUSMH, «MO3rOBble
WITYPMBI»,  KOOpJAMHALMsA  COBMECTHBIX  JICHCTBHH,  OMNpee/ieHue
KPUTEPHEB [0 OLEHKE Ka4eCTBa BbIIIOJHEHHOH paboThl U Jpyrue).

PeryasiTHBHBIC yHHBepCA/IbHBbIC Y9eOHbIE JeHCTBHA:

YMEHHE  CaMOCTOATE/ILHO  ONPENENATh  LENH  JAEATE/IbHOCTH,
IJIAHUPOBATh, OCYIIECTBIIATH, KOHTPOJMPOBATH M IIPU HEOOXOAMMOCTH
KOPPEKTUpPOBAaTb  CBOK  JIEATE/ILHOCTb,  BblOMpare  Haubolee
yddexruBHbie cnocoObl pemeHus y4eOHBIX M NO3HABATENILHBIX 3a7a4,
CaMOCTOSITEJIBHO COCTaBJIATh WJIM KOPPEKTUPOBATH  [pPeUI0KEHHBbIH
QJITOPUTM JEHCTBUH NpH BBINOJHEHUH 3aJaHUil ¢ Y4€TOM MOJIYYECHUS
HOBBIX 3HAaHUI 00 H3ydaeMblX O0BEKTaX — BELIECTBAX M PeaklHsX,
OLIEHUBATh COOTBETCTBHE IOJIYYEHHOrO pe3yJibTara 3asiBIIEHHON LellH,
YMEHHE HCMOJIB30BaTh M AHAIU3MPOBATH KOHTEKCTHI, Npe/ularaeMblie B
YCIIOBUH 3aaHHIA.

INPEJMETHBIE PE3YJ/IbTATbBI

B cocrase npenMeTHBIX pe3yJIbTAaTOB 110 OCBOEHUIO 00s3aTENBHOTO
COIep:kaHus, YCTAHOBIEHHOrO  JaHHOH  (enepanbHoil  paboueii
NPOrpaMMoOii, BBLIEJISIIOT: OCBOSHHbIE O0Y4aIOLIUMUCS HAYy4HbIE 3HAHUS,
yMeHHs U criocoObl NeiicTBUi, cnenuduieckue s npeaMeTHoH 061acTu
«XUMHS», BH/IBI JIEATEIBHOCTH M0 MOJYYEHUKD HOBOIO 3HAHUSA, €ro
UHTEpIIpeTaluy, Npeodpa3oBaHUI0 U NPUMEHEHHIO B  Pas/IMYHBIX
y4eOHBIX U HOBBIX CHTYyaLUsX.

K konuy obyudenus B 8 kiacce npeaMeTHble pe3y/ibTaThl Ha
0a30BOM  YpPOBHE  JO/DKHbI  OTpakarb  C(OPMUPOBAHHOCTH Y
00y4aroLuxcst YMEHHI:

e packpbiBaTb CMbIC/I OCHOBHBIX XUMHYECKHX IOHSITHIl: arom,
MOJIEKYJIa, XUMHYECKHI JJIEMEHT, MPOCTOE BELUECTBO, CIIOKHOE
BEILECTBO, CMECh (OAHOPO/HAS W HEOAHOPOHAS), BAIEHTHOCTD,
OTHOCHTEJIbHAs aTOMHas W MOJIEKYJIsipHas macca, KOJHYECTBO
BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas 10/ XHMHYECKOIO
JJIEMEHTa B COEAMHEHMM, MOJISPHbIH 00BEM, OKCHM, KHCIOTA,
OCHOB@HHUE, COJIb, NIEKTPOOTPULATENILHOCTD, CTENEHL OKUC/IEHHUS,
XUMHMYECKas peakuus, Kiaccuukauus peakuuii: peakuuu
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COEJMHEHUs, peaKLUH pa3joKeHUs, peakuuud 3aMelleHus,
peaxkuuy 0OMeHa, 3K30- U JHJOTEPMUYECKHE PEAKLUHU, TEMIOBOH
ypdext peaxuuu, SAPO aTOMa, AIEKTPOHHBIM ClI0H aroma,
aToMHasi OpOUTalb, paalyc aToMa, XMMHUYECKas CBsI3b, MOJIpHas
U HENoJjspHas KOBAJIEHTHAs CBA3b, MOHHAS CBA3b, HOH, KaTHOH,
aQHMOH, pacTBOp, MaccoBas JO/s BellecTsa (MpOLEHTHas
KOHLIEHTpaLus) B pacTBOpE;

WIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMHUYECKHUX MOHATUH
U OPUMEHSITb JTH [OHSATHS NPH ONUCAHUM BEUIeCTB M HX
IpeBpaLleH i,

UCIIOIB30BAaTh XUMUYECKYK) CHMBOJIMKY [UIsi COCTaBJICHUS
(hopMyJ1 BELIECTB U YPaBHEHHUIl XMMUYECKUX PEeaKLIUii;
OnpezensTh BaJI€HTHOCTb ATOMOB JJIEMEHTOB B OHHapHBIX
COEJUHEHMSX, CTElNeHb OKMCJIEHUs DJIEMEHTOB B OHHapHBIX
COEIUHEHUAX, MNPHHAIEKHOCTD BELIECTB K ONPEAEIEHHOMY
KJaccy coeluHeHWi no (QopmynaM, BUJ XUMHYECKOH CBA3M
(koBa/leHTHAst U MOHHAs) B HEOPraHUYECKHUX COEUHEHUSIX;
packpseiBath cMblicil Ilepuoanueckoro 3akona [l M. Menneneesa:
J€MOHCTPUPOBAThL [MOHUMAHHE MEPHOJAUYECKOH 3aBHCHMOCTH
CBOMCTB XMMHMYECKHX DJIEMEHTOB OT WX [OJ0XKEeHUs B
[Tepuonnyeckoii cucTeMe, 3aKOHOB COXPAHEHUs MacCh! BEIIIECTB,
NOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOIO Y4Y€HMs, 3aKOHA
Asoranpo,

OMUCHIBATH W XapakTepu3zoBaTh  Tabiuumunyio  dopmy
[lepuoanyeckoil CHCTEMbI XUMUYECKUX 3JIEMEHTOB. pa3jinyarhb
NOHATHA «ryiaBHas mnoarpynna (A-rpynmna)» #d  «nododHas
noarpynna (b-rpynna)», wansie u OonblIME  NEPUOJBI,
COOTHOCUTHL 00O3HA4YEHHUs], KOTOpbIE HMEITCs B Tabinuue
«Ilepuonnueckas cucremMa Xumuueckux osnemerros JI. M.
Menzeneesa» ¢ 4YHMCIOBBIMH XapAKTEPUCTUKAMH CTPOEHUS
aTOMOB XMMH4YECKHX 2JJIEMEHTOB (COCTaB M 3apsj sapa, odiuee
YHUCJIO JJIEKTPOHOB H pacnpejeieHHe HX M0 3JIEKTPOHHBIM
CJI05IM);

KIacCU(pMUUPOBATE XMUMHYECKUE DJIEMEHTHI, HEOpraHuveckue
BEIIECTBA, XHMWYECKHE peakuud (M0 YHCIy U COCTaBy
YUYACTBYIOLIHX B PEAKLUH BELIECTB, 110 TEILIOBOMY 3(QeKTy);
XapakTepu30BaTh (ONHUCHIBATH) OOLIME XUMUYECKHE CBOHCTBA
BELIECTB  pa3/IM4YHBIX  KJIACCOB, IOATBEPKIas  ONHCaHME
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IpUMepaMyd  MOJIEKYJSIPHBIX ~ YpaBHEHUIl COOTBETCTBYIOLIUX
XUMUYECKHUX pPeaKUii;

[POrHO3UPOBATL CBOICTBA BELIECTB B 3aBHCUMOCTH OT UX
Ka4YeCTBEHHOI'0 COCTABA, BO3MOYKHOCTH MPOTEKAHUS XUMHUECKHUX
IpeBpalleH’il B Pa3/IH4YHbIX YCIIOBHAX,

BBIYUCTIATE OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl
BEILIECTB, MaCCOBYIO JIOJII0 XHMUHYECKOT0 eMEHTa 1o gopmyne
COEIMHEHUsl, MACCOBYIO JIOJIIO BELLECTBA B pacTBOpE, POBOIUTH
pac4€ThI 110 YPaBHEHUIO XUMHYECKOH peakiuni,

IPUMEHSTE OCHOBHBIE ONEPALIMU MBICIIUTEIIBHON JEATENEHOCTH —
aHalli3 ¥ CHUHTE3, CpaBHeHWe, 0000LleHHe, CHCTEMaTH3ALMIO,
KJ1acCU(PMKALMIO, BEISBJICHUE TIPUYUHHO-CIIEACTBEHHBIX CBS3€i —
JUIs M3Y4YEHUs CBOMCTB BELIECTB U XUMUYECKHX peaKLHil,
€CTECTBEHHO-HAYyYHble METO/bl [O3HAaHMS — HaOMIOJEHUE,
U3MEPEHHE, MOJE/IMPOBAHUE, IKCIHEPUMEHT (pealbHbll H
MBICJIEHHBIH ),

cJleloBaTh MpPaBWJIaM I[0JIb30BAHMUS XMMMYECKON mnocyaoi u
nadopaTopHbIM 000pYAOBAHKMEM, @ TaKXKe NMpaBuiIaM oOpalleHus
C BeLleCTBAMU B COOTBETCTBUM C WHCTPYKLHAMH 110
BBIMOJIHEHUIO  JIADOpATOpHBIX ~ XUMHUYECKHX  ONBITOB 110
NOJYYEHHIO M COOMpaHHIO ra3000pa3HbIX BeLECTB (BOAOpOaA H
KHCJIOPOJa), MPUrOTOBIEHUIO PACTBOPOB C  OIpeJe/iEHHOM
MaccoBOil Josielf pacTBOPEHHOrO BELIECTBA, [JIaHUPOBATh U
IPOBOAUTE XUMUYECKHE OIKCHEPUMEHTHI [0 pacrno3HaBaHUIO
pacTBOpPOB 1Ieno4Yeil M KHUCIOT C [OOMOLIbK) HHIUKATOPOB
(nmaxmyc, (eHon(TanenH, METHJIOPAHK U APYTrHe).

K konuy oOyueHus B 9 kiacce npeJMETHbIE pe3yJbTaThl Ha
0a3oBOM  YpOBHE  JOJDKHBl  OTpaxarb  C(OPMUPOBAHHOCTH Y
00y4aroLLMUXCs YMEHMIA:

pacKpbiBaTb  CMBICI ~ OCHOBHBIX  XUMHYECKMX  [OHSTHIL:
XUMHUYECKHUIl JJIEMEHT, aroM, MOJIEKY/Ia, MOH, KAaTHOH, aHUOH,
NpOCTOE  BEIIECTBO,  CJOXKHOE  BELIECTBO,  BAJIEHTHOCTD,
3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCIIEHHS, XHMHUYECKas
peaxius, XMMHUYecKas CBA3b, TEMJIOBOI YP(EKT peakuuu, MOJb,
MOJIAPHBIA 00BEM, pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOIHTEL,
JJIEKTPOJIMTHYECKAs JUCCOLMALMs, peakuud HOHHOro oOMeHa,
Karaiu3arop, XHMHYECKOe  paBHOBeCHE, oOOpaTtumbie U
HeoOpaTUMbIE  pEakLUMH, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE
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peakiuu, OKHCJIUTElb, BOCCTAHOBHTEIb,  OKHCJIEHHE H
BOCCTAHOBJ/IEHHE, AlJIOTPONHS, aM(OTEpHOCTb, XHMHUYECKas
CBSI3b (KOBIEHTHAS, HOHHAS, METAIMYECKAs ), KpUCTAIIIMYECKas
peléTka, KOppo3usi META/IOB, CIUIABBL, CKOPOCTh XHMHYECKOI
peakuuu, npesaensHo qonycrumast konuentpauus I1J1K sewectsa;
WUIKOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKHX IMOHATHI
U TPUMEHSTH ITH [OHATHS [P ONUCAHMM BELIECTB W UX
IpeBpaLLEHW;

UCIOJIb30BAaTh XUMHUYECKYK) CHMBOJIMKY JUISl COCTaBJICHUS
(opMyJ1 BELIECTB U YPAaBHEHUIT XUMHYECKUX PEaKLHii;
OIpe/iesisiTh BAIEHTHOCTb M CTENEeHb OKUCIEHHS XUMHYECKUX
2JIEMEHTOB B COEIMHEHUAX pasIUYHOrO cocrasa,
OPUHAUIEKHOCTh  BELIECTB K ONpeleNéHHOMY  Kjaccy
coeMHEHHMIi 1O  (opMmylam, BUJ  XMMHYECKOH  CBSI3H
(koBanleHTHAst, HMOHHAS, METAIMYECKAss) B HEOPraHUYECKUX
COEJIMHEHMSX, 3apsi]l MOHA MO0 XMMHUHYECKOH (opmylie, XapakTep
Cpe/ibl B BOJHBIX PAacTBOpax HEOPraHMYEeCKHUX COEJUHEHUI, TUII
KPUCTAIINYECKOH PEIIETKH KOHKPETHOIO BELIECTBA,

packpsiBate cmbich [lepuoanyeckoro sakona /I, M. Menjeneesa
M JIEeMOHCTPUpPOBaTb  €ro  [OHUMAHUE.  OMNHMCHIBATH U
xapakrepuzoBath Tabumunyio Gopmy [lepuoanueckoii cucTemsl
XMMUYECKUX  JIEMEHTOB.  pasiu4yarb MOHATHS  «IJIaBHAs
noarpynna (A-rpynna)» u «nodounas noarpynna (b-rpynmna)y,
MaJibie U OOJIbLINE MEPHO/Ibl, COOTHOCHTh 0003HA4YEHHUS, KOTOPbIE
UMEIOTCST B NEpUOJAWYEecKoil  Tabimue, ¢ YUCIOBBIMH
XapakTepUCTHKAMU CTPOEHUS aTOMOB XHMHYECKHX 3JIEMEHTOB
(coctaB W 3apsaa  sapa, o0wEee 4YHCIO IJEKTPOHOB H
pacnpeieneHue Ux 1o JIEKTPOHHBIM CJ105IM), 00BACHATH 001IHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOICTB JJIEMEHTOB H HX
COEMHEHUN B Ipejienax MajlblX MEPHOAOB U [VIABHBIX HOATPYII
C y4€TOM CTPOCHUS UX ATOMOB;

KIacCu(UUHUPOBAaTh XUMHYECKME OJJIEMEHTHI, HEOpraHu4ecKne
BELIECTBA, XHMUYECKHE peakuud (o 4YHCIy M COCTaBy
Y4YaCTBYIOLMX B PEAKIMH BELIECTB, 110 TEmJIoBoMY 3(pekry, no
HU3MEHEHHIO CTETIEHEH OKHCIICHHS! XUMHYECKUX IEMEHTOB);
XapakTepuszoBaTh (onucbiBaTh) oO0WMe U crnenuduueckue
XHMMUYECKHE CBOMCTBA IMMPOCTBIX M  CHOXKHBIX  BELLECTB,
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MOJATBEpIKas OMUCAHME NMPHUMEPAMU MOJEKYIISIPHBIX M MOHHBIX
YPaBHEHUN COOTBETCTBYOLIMX XHMHYECKHX PEAKIIMIA,
COCTABIISATh  ypPaBHEHUs  JJIEKTPOJIMTHYECKON  IMCCOLMALUN
KHCJIOT, LIENOYEi U COJIeH, MOJIHbIE U COKPALIEHHBIE YpaBHEHMs
peaxLHii HOHHOTO oOMeHa, ypaBHEHHUs peaxkLui,
HOJATBEPXHAAIOIINX CYIIECTBOBAHUE MEHETHYECKON CBS3H MEXIy
BELIECTBAMU Pa3/IMYHBIX KIACCOB;

pacKkpeIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBHTEJIBHBIX
peaxiuii MOCpeACTBOM COCTABJIEHUS DJJIEKTPOHHOro OasaHca
ITHX peaKkLuii,

[IPOrHO3UPOBATL CBOICTBA BELIECTB B 3aBHCUMOCTH OT UX
CTPOEHUS, BO3MOXKHOCTH NpOTeKaHus XHMHYECKHX
[peBpaLLEHNI B Pa3JINYHBIX YCIOBHAX,

BBIYUCIISATE OTHOCHTEIIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MaccChl
BEILECTB, MAaCCOBYIO JOJIK0 XMMUYECKOro 3/1eMeHTa 1no gopmyne
COeIMHEH s, MACCOBYIO JIO/IO BEIECTBA B PACTBOPE, MPOBOJAUTE
pacuéTsl 0 YpaBHEHUIO XUMHYECKOH peakiuu,

coOmoaars npaswia IOJIb30BAHHS XUMHUYECKOH MOCYI0H U
nadoparopHsIM 000py/I0BAHKUEM, a TAKIKE [PaBUIIa OOpalleHus ¢
BELLECTBAMHU B COOTBETCTBUHU € MHCTPYKLMSIMH 110 BBINOJTHEHUIO
7abopaTopHBIX  XHMHYECKHX OMNBITOB 110  [OJYYEHHIO H
coOMpaHHI0 ra3000pa3sHbIX BELIECTB (aMMHAKa M YITIEKHCIIOrO
rasa);

IPOBOANTHL peakiiH, MOATBEPKIAIOLUIME Ka4eCTBEHHbINH COCTaB
pa3IMYHBIX BEILECTB. paclo3HaBaTh ONBITHBIM MYTEM XJIOPU-,
Opomua-, MoAMd-, kapOoHat-, (ocdar-, cuimkar-, cybpar-,
MJIPOKCH/I-HOHBI, KaTHOHBI aMMOHHS W HOHBI M3YYEHHBIX
META/UIOB,  NPHCYTCTBYIOLIHE B BOJHBIX  pacTBOpax
HEOpraHH4Y€eCKHX BELIECTB,

IPUMEHATH OCHOBHbIE ONEPALIUH MBICJIUTEIBHON JeATEILHOCTH —
AHAIIM3 M CHHTE3, CpaBHEHHE, 0000LIeHHEe, CUCTEMATH3ALUIO,
BBISIBJIEHHE NPUYMHHO-CIIEJCTBEHHBIX CBs3€d — UId M3Y4EeHHs
CBOMCTB BELUECTB M XHUMHYECKHMX pEaKUHil, ECTEeCTBEHHO-
Hay4dHble METOAbl MNO3HAHUS — HaOIIOJeHHe, H3MEPEHHUE,
MOJIEJTAPOBAHHUE, IKCTIEPUMEHT (peanbHblil U MBICJIEHHBII ).
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TEMATUYECKOE INIAHUPOBAHHUE

8 KJIACC
KonuuecTBo 1acoB
Kox: | Iipa DJIeKTPOHHBIE
Hanmenopanne TpoO KTH
Ne (ungpossie)
pa3iesIoB H TeM Beer | abm qecK
n/n o0pa3oBaTe/ibHbIE
HpOrpaMMbl 0 bIe He
pecypcehi
pabo | pado
Thl Thbl
Pasaen 1. [lepponauaibubie XHMHYECKHE TOHATHS
XUMHS — BakHas
obnacthb
11 eCTeCTBO3ZHAHNISA U 5 P butmuorexka LHOK
' NPaKTHYECKOii https://m_edsoo. ru/7{41837¢
JIeATENTLHOCTN
4eI0BEKa
12 BemiectBa n 5 | bubmoreka LJOK
' XUMHYECKHE PeaKlun https://m edsoo.ruw/7f41837¢
Hroro no pazneny 20

Pa3aen 2. Baxneiimue npeacra

BHTEC/IH HEOPraoHH4YeCKHX BellecTB

21 Bosayx. Kucnopon. 6 bubmorexa LIOK
' [lousite 006 oxcHaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o g 1 bubmoreka LJOK
' KHCJIOTaxX ¥ congx https://m.edsoo.ru/7f41837¢
Boga. Pactsopsl.
23 0 i 6 p 5 I I Bubmmoreka LIOK
' OHATHE O https://m edsoo.ru/7f41837c
OCHOBAHHAX
OCHOBHBIE KJ1aCCHI
24 HEOpraHu4eckux 11 1 1 e A
) P - https://m_edsoo.ru/7f41837¢
cOeMHEeHHI]
Hroro no pazaeny 30

Pame.n 3. HEPIII],I[H'IECKHE 3AK0H H HEPHO,EIII‘IECHEIH CHCTEeMA XHMHYECKHX YIeMEeHTOB

1. H. Menaeneera. Crpoenne atomoB. XaMHYeCKaA ¢BA3bL. OKHCIHTEALHO-

BOCCTAHOBHTE/ILHLIE DEAKITHHA

3.1

[lepuoauueckuii 3akoH

Bubmuorexka LIOK
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u [lepuoanveckas
CHCTEMa XUMHYECKHX
anemenTtoB J[. K.
Menneneera. Ctpoenune
aToma

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

XHUMHYeCcKas CBA3b.

317 OkucanTensHo- 3 bubmiorexa 1JOK
’ BOCCTAHOBHUTEILHLIE https://m.edsoo.ru/7f41837c
peakuu
- bubnmmoreka 1 ]JOK
VEXGHO 10 paicary s https //m edsoo rw/7f41837¢
PesenBHOe BheMs 3 Bubmmoreka LIOK
P P https://m edsoo.ru/7£41837c
OBILLEE KOJIMMECTBO 68
YACOB I10 I[TPOITPAMME
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9 KJIACC

Koanuecrso 4acos

Kont | Ilpak | Dnextpomnsbie
HanmenoBanue
No ponn | THue (undposbie)
Pa31e/i0B H TeM Beer
n/n HbIE CKHe obpazoBaTebHBIE
NPOrpaMMBbl 0
pabo | pabo pecypchl
ThI ThI
Paznen 1. BemecrBo H XHMHYeCKHE PeaKIHH
[ToBTOpenue u
11 yriaybieHne 3HaHHii 5 1 bunbmmoteka [JOK
' OCHOBHBIX Pa3aesoB https://m.edsoo.ru/7f41a636
Kypca 8 knacca
OcHOBHBIE s
1.2 3AKOHOMEPHOCTH 4 Libmoreka LIOK
' P . https://m.edsoo.ru/7f4 1a636
XMMHAYECKUX peakiuii
DneKTponUTHYECKas
13 JHCCOLHAIHS, 8 1 1 bubnnoreka LIOK
' XUMHYECKHE PeaKiiy B https://m.edsoo.ru/7f4 1a636
pacTBopax
Hroro no pazneny 17
Pazaen 2. Hemera/iibl H AX cOeAHHEHHH
Ob1as xapakTepucTnKka
J 3 bubnnoreka [1OK
2.1 XHMHYECKHX ITIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnet. ['anorensi
OO0mas XxapakTepHCTHKA
29 XHMHYECKHX JIEMEHTOB 6 bu6morexa 1IOK
' VIA-rpynnsi. Cepa u eé https://m.edsoo.ru/7f41a636
COeMHEeHHS
OOmias XxapakTepHCTHKA
XUMHYECKHX HJIEMEHTOB i LOK
nbnmorexa
23 VA-rpy A 1
TPYHIIBL A30T, ! https://m edsoo.ru/7f4 1a636
tocdop u ux
COEIMHEHHSA
O61as XapakTepucTka
= e P bu6nmoreka [1OK
24 XHMHYECKUX IEMEHTOB 8 1 2

IVA-rpynnel. Yraepoa u

https://m.edsoo.ru/7f4 1a636
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KpPEMHHI 0 HX

COeIMHEHHS
Wtoro mo pazgeny 25
Paznen 3. MeTa/ibl H HX coeTHHeHHSA
31 O6ume cBoiicTBa 4 bu6moreka [ {OK
' METAIOB https://m.edsoo.ru/7f41a636
319 Baxneiimne Metaninl 1 16 bubmuoreka [JOK
) WX COeIHHEeHUSs https://m. edsoo.ru/7f4 1a636
Hroro no pazaeny 20

Pasnen 4. XaMua 1 okpykaonias cpeaa

il Bewectsa u matepuaisl 3 bubmuoteka [IOK
' B JKH3HU YeTOBEKa https://m.edsoo.ru/7f4 1a636
Hroro no pazneny 3
- — 3 butmuoreka [HOK
P pe! https://m edsoo rw/7f41a636
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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IMOYPOYHOE IVIAHUPOBAHHME

8 KUIACC
Konuuecrso gacos | /1
a
Ko T
HT up a
aKT
po H | DaexTpoHHBIE
Ne b el s nugposBbie
Tema ypoka Bce CKH
n/n HBI y | obpasoBaTenbHble
ro e ¢ 9 | pecypcbi
pab
R ot ¢
oot H
bl
bl H
|

[Tpeamet xumuu. Ponsb
XUMHH B JKU3ZHH
uenoseka. Tenan

bubnuotexka [LIOK
https://m.edsoo.ru/fl0d210¢

BELIECTBA
s ITonarne 0 MmeTogax 1 bubnuorteka [OK
NO3HAHUS B XUMHH https://m edsoo ru/ff0d227e
[IpakTnueckas padora Ne
1 «IlpaBuna pabotel B
3 nabopaToOpHn M MPHEMBI i bubnnorexa LJOK
o0paiienus ¢ https://m.edsoo.ru/ffd23dc
1aboparopHbIM
000py1I0BAHHEMY
UncTeie BelecTsa u
4 c B 6 I bubnuotexa [[OK
EMGOR, A TOREOH - https://m.edsoo.ru/fl0d26ca
pasaencHus cMmecei
ITpakTHueckas padora Ne
5 2 «Pasnenenne cMmeceii 1 Bubnnorexa LIOK
(Ha npuMepe OUHCTKH https://m edsoo.ru/ff0d28c8
MOBAPEHHOIi COMM)»
Bubnuorteka I{OK
6 ATOMBI 1 ? 1
TOMBL I MOTERYIH https //m edsoo.ru/ff0d2a6c
- XUMHUECKHE YTEMEHTEL. 1 Bubnnorexa LIOK

3Haku (CHMBOJIB)

https://m.edsoo.ru/fl0d2be8
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XHMHYECKHX 3JIEMCHTOB

3 IIpocTsie n cnoxkHbIe bubnnorexa [{OK
BellecTRa https://m.edsoo.ru/flld2a6¢

9 ATOMHO-MOJIEKYIISPHOE bubnnorexa LIOK
yYeHHe https://m.edsoo.ru/fl0d2d50
3akoH MOCTOAHCTRA
COCTaBa BELIECTB.

10 Xumnueckas opmyna SHGIRGCRS IO

My, https://m edsoo.ru/f0d2eae
BaieHTHOCTE aTOMOB
XHMHYECKHX HIEMEHTOB
OTHOCHTEIEHAA aTOMHAsA
11 macca. OTHocUTETRHAS Buamroresa IOk

) https://m.edsoo.ru/fl0d323¢
MOJIEKYIgpHas macca
Maccosas nons

2 Eubnunoreka LIOK
XHMHYECKOIrO JIEMEHTA B -

. https://m.edsoo.ru/ffd350¢
COeUHEHHU

13 Konnyectso BelnecTsa. budmuorexa LIOK
Mons. Monspuas macca https://m.edsoo.ru/ff0d5230
Duznueckue u

14 Bubnunorerxa LIOK
XHMHAYECKHE SBICHHS,

https://m.edsoo.ru/fl0d37fa
Xumnueckas peakuus
IIpusnaku 1 ycnosus
15 MPOTEeKaHIsA XHMHYECKHX Satpuagrexa L IOK
e : https://m edsoo ru/f0d3al6
peaxumii
3aKoH COXpaHeHHsl MaccChbl
16 BeHiecTs. XuMHAUecKue BuGumorexa OK
' https://m edsoo.ru/fi0d3b8S
VPaBHEHHS
Brraucnenns konn4ecTsa,

17 MACCEI BELLECTBa 0 Bubtnnorexa L{OK
VPaBHEHHUAM XHMHUYECKHX https://m.edsoo.ruw/fl0d5708
peakuui
Knaccudukauus
XUMHYECKHX peakiuii

18 (coemmermnp bubnuotexka [LIOK

> https://m.edsoo.ru/fl0d3{34
pa3nokKeHus, 3aMereHus,
obMmeHa)
19 M. B. JlomoHOCOB — bubtnuorexa [[OK
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VUEHbIH-IHLHKIONEIHCT.
Obo0menue u
cHCTEMATH3AL NS 3HAHUI

https://m.edsoo.ru/fl0d40c4

20

Kontponsnas pabora Nel
no teme «BemecTsa n
XHMHYECKHE peaKiuuy»

bubnuorexa LIOK
https://m_.edsoo.rw/fl0d4290

21

Bosayx — cMech rasos.
Cocras Bo3ayxa.
Kucnopoa — snement n
npoctoe eecTso. O3o0n

bubanorexa LIOK
https://m.edsoo.ru/flld448e

22

@OuU3nYECKHE U
XHMHYECKHE CBOIHCTBA
KHCIIOpoZa (peakLuu
OKHUCJ/IEHHUS, TOPEHHE).
IMonsTue 06 okcugax

Bubnuorteka I{OK
https://m.edsoo.ru/fl0d4614

23

Cnoco0bl nomyueHus
KHCJI0pPOJa B
naboparopun 1
MPOMBILITIEHHOCTH.
[Ipumenenune Kuciopoaa

BuGnuoreka LHIOK
https://m_.edsoo.ru/fl0d497a

24

Tennosoii a¢pext
XMMHYECKOIT peakuun,
MOHSATHE O
TEPMOXHMHYECKOM
YPaBHEHHH, IK30- H
IHAOTEPMHYECKHX
peaknusax

Bubnunoteka LIOK
https://m.edsoo.ru/fl0d4790

Tonnuso (HedTh, yrons n
METaH). 3arpsasHenue
BO31yXa, croco0sl ero
MpeoTBPaLIEHNS

Eubanorexa LIOK
https://m.edsoo.ru/ffl0d4cda

26

IlpakTunueckas pabora Ne
3 no teme «[lomyuenne u
cobupanme Knciopozaa,
M3YYEHUE Er0 CBOWCTBY

bubnuorexa LIOK
https://m.edsoo.ru/filld4dae2

27

Bogopoa — aneMeHT n
MPOCTOE BEILECTBO.
Haxosxxnenue B npupone

bubnuorexa LIOK
https://m.edsoo.ru/fl0d4dd0
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MOuznuecKHe n
XHMHYECKHe CBOCTBA

butmuorexa [{OK

28
Bogopoaa. [lpumenenne https://m.edsoo.ru/ff0d4dd0
BOZOpOA
29 ITousitie o kucaoTaX H Bubnnorexa LIOK
COJIAX https://m.edsoo.ru/ff0d50d2
30 CnocoObl nony4eHns bubmnorexa LIOK
BOJOpOA B maboparopun https://m_ edsoo.ru/flld4dd0
IIpakruueckas pabora Ne
3 4 no teme «llonyuenne u bubnnorexa [{OK
coOupanue Bo1opoaa, https://m.edsoo.ru/fl0d4{42
W3YUEHNE ero CBOICTBY
0 Monspustit 00BEM ra3os. bubGnnorexa [JOK
3akon ABoraapo https://m.edsoo.ru/fl0d542e
Breruaucnenns odwéMa,
KOJTMYECTBA BEIecTBa
33 rasa no ero uzl_::c'mo bu6nuoreia LHOK
My hitps://m edsoo ru/fid55a0
KOJIMYECTBY BELIECTBA
Wi 00BEMY
Brrauncnenus 00bEMoOB
ra3os 10 ypaBHEHHIO
34 €aKUHH zz OCHOBE Bubuyreea LIOK
BRI https: //m edsoo. ru/f0d5708
3aKOHA 00BEMHBIX
OTHOLUEHUI ra3oB
duznueckue n
35 XUMHYECKHE CBOHCTBA Bt TIOK
¢ https://m edsoo.ru/fl0dS87a
BO/IbI
16 Cocras ocHOBaHHil. budmuorera [1OK
[TonsTne 00 nHANKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopHTENb.
Hacenuennsie n
37 HEHACBILIEHHBIE bubmuotexa [1OK
pactBopsl. Maccosas https://m.edsoo.ru/fl0d5b40
J10714 BEelIecTBa B
pactBOpe
ITpakTuueckan padbora Ne
P P bubanorexa LIOK
38 5 no Teme

«Ilpurorosnenne

https: //m.edsoo.ru/ffl0d5eba
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pacTBOpOB C
onpenenéHHoi MaccoBoi
Jonei pacTBOPEHHOrO
BELLECTBA»

Kontponshas pabora Ne2

39 o Teme «Kucmopon Babmmoresa LIOK
PO https:/m.edsoo.ru/f0d6342
Boaopoa. Bona»
Oxcuael: cOCTaB
40 Knacc?u]}mca m[1 Bubmaoreia TIOK
R https://m edsoo ru/fl0d664e
HOMEHKJIaTypa
[Tonyuenue n

4l XHMHYECKHE CBOHCTBA butmuorexa [JOK
KHCIOTHBIX, OCHOBHLIX H https://m.edsoo.ru/ff0d664e
am(OTEpHBIX OKCHJIOB
OCcHOBaHHS: COCTAB,

42 Knaccu(ukanns bubmaoreka LEOK

’ https://m.edsoo.ru/flid67ca
HOMEHKJIAaTypa
[Tonyuenue u
43 XHMHYECKHE CBOMCTBa Bupuoroxs [IOK
. https://m edsoo ru/fl0d67ca
OCHOBaHW
Kncnorsr: cocras,
44 R —— bubnnorexa LIOK
; R, https://m.edsoo.ru/f0dfee2
HOMEHKJIATypa
ITonyuenne u

45 m:gqecme CBOJiCTBA Bugmaotcri DK
’ https://m edsoo. ru/fl0dfee?
KHCIIOT
Comn (cpenuue):

46 HOMEHKJIATypa, Croco0bl bubnunorexa LIOK
MOJTYYEHHS, XUMHYECKHE https://m.edsoo.ru/00ad9474
CBOiicTBA
[IpakTHueckas paGora Ne
6. Petrenne
AKCITEPHMEHTANLHBIX

47 X aqr:m ente bubnmuorera LIOK

& https://m_edsoo.ru/00ad9b7¢
«OCcHOBHBIE KIACCHI
HEOPraHHYECKUX
coeqUHEHMIT
48 ['eneTnyeckas CBA3L bubnuorexa [1OK
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MeKAY KlaccaMu
HEOPraHn4ecKux
coeIHHeHn

https://m.edsoo.ru/00ad%9as0

Obo0menue u

bubnuotexka [LIOK

49
cUCTeMaTH3aLHs 3HAHW i https://m.edsoo.ru/00ad9ch2
Kontponsuas pabora Ne3
50 no Teme "OCHOBHEIE EubGnunoreka [IOK
KJ1acChl HEOPTraHHYECKUX https://m.edsoo.ru/00ad9¢ la
coenuHeHni"
IlepBbie nonbITKH
KnaccHpuKanun
51 }(HMH‘{S::KHX 2JIeMEHTOB batuuorexa L IOK
i ’ https://m_edsoo.ru/00ad9ffa
ITousTe 0 rpynnax
CXOOHBIX AJIEMEHTOB
IMepuoauuecknii 3aKkoH U
52 ITepuoauueckas cucrema butmorexa [[OK
XHMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adasS2c
JI. 1. Menneneera
53 [Tepuoast, rpynmet, Bubnnorexa LIOK
NOATPYIILI https://m.edsoo.ru/00adaS2c
Crpoenne aToMOB.
54 CocraB aTOMHBIX A€ Bubimoress Ok
P: https://m.edsoo.ru/00ada342
Hzoronst
Crtpoenue 21eKTPOHHBIX
00071049€K aTOMOB
55 . EubGnunoreka [IOK
. https://m.edsoo.ru/00adaébe
ITepuoanueckoii cucTembl
J1. 1. Menneneesa
XapakrepucTtuka
XHMHYECKOr0 IEMEHTA
56 bubtnuorexa [[OK
[0 €ro MOJIOKEHHI0 B
. https://m.edsoo.ru/00ada824
[lepnoanueckoii cucreme
J. . Menneneesa
3Ha4YeHue
Ilepuoanueckoro 3akona
Bubnunorexa LIOK
5 1715 pa3BUTUA HAYKH H

npaktuku. 1. K.
Menaenees — yuéHblii,

https://m_edsoo.ru/00ada%6e
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Neaaror ¥ rpasiannH

DNeKTPOOTPHLATENBHOCT

58 ) . butmorera LIOK
= REEMOR XHMYReRaR https://m_edsoo.ru/00adaab8
JNIEMEHTOB
59 Houuas xumnueckas 1 Eubanorexka LIOK
CBSA3b https://m.edsoo.ru/00adac34
60 Kosanenrnas nonspuas ! bubmorexa LIOK
XHMHYEecKas CBA3b https://m.edsoo.ru/00adaab8
61 Kosanentnas nenonsipHas | bubtnunorexa LIOK
XUMHYECKAd CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [IOK
2 (% 1
6 TEMEHb ORUCICHIA https://m_.edsoo.ru/00Dadae? 8
OKNCITUTENBHO-
63 BOCCTAHOBHUTE/ILHBIE | Bubmaorexa [TOK
https://m.edsoo.ru/00adb076
peaxuu
64 OKucnuTeNnH 1 1 butnuorteka [IOK
BOCCTaHOBHUTEIIH https://m.edsoo.ru/00adb076
KonTponsuas paGora Ned
65 no teme «Ctpoenne 1 1 bubnnorexa [JOK
aroMma. XuMH4Yeckas https://m.edsoo.ru/00adb486
CBA3LY
Pezepsuslii vpok.
P yp bubnuorexa [IOK

66 Obo0menne n 1

. hitps://m.edsoo.ru/00adb33c
CHCTEMATHU3ALIUA 3HAHM I

PesepBHsiii ypok.
67 Obo6uienne u 1
cUCTeMaTH3alus 3HAHU i

budmuorexa [IOK
https.//m.edsoo.ru/00ad9ch2

PesepBHblii YpOK.

Bubnnorexka LIOK
63 QGpGucanc 5 : https://m edsoo ru/f0d61c6
CHCTEMATH3AII A SHAHHH
OBIIEE KOJMYECTBO | 4l 4
YACOB I10 [TPOTPAMME
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9 KJIACC

KoaugecrBo b |
JaCcoB a
K I1 T
0
P a
HT aK
H | DIeKTpoHHbIE
Ne o | ™ 3 | nudpoBbie
Tema ypoka Jb qec
n/o Bee y | oOpasoBate/ibHBIE
HBI | KH
ro q pecypesl
e e
e
a a
p P 0
00 oot
Thl | Bl
[lepnonnueckuii 3aKoH.
1 [lepuonuueckas cucrema | bubmnorexa LIOK
XHUMHYECKUX IJIEMEHTOR https://m.edsoo.ru/00adb3%e
J. . Mengeneesa
3aKOHOMEPHOCTH B
5 H3MEHEeHHH CBOIHCTB | Eun6mmorexa LIOK
XHMHYECKHX IJIEeMEHTOB https://m.edsoo.ru/00adb6bb
MepBbIX TPEX MEPHOI0B
Knacenduxauus n
3 HOM&HKEE&W i 1 Bubanoreka LHOK
yp https://m.edsoo.ru/00adb7e2
HEOPraHM4ecKHX BELIeCTB
Buasl xuMuueckoii cBa3u
4 H THIBI KPUCTA/UTHYECKHX 1 hubzmovers LOK
B P https://m edsoo.ru/00adbact
peréTox
KouTtponshas pabora Nel
no teme «lloBropenne u
5 yrayO/ieHHE 3HAHUI 1 1
OCHOBHBIX pa3JIe/ioB Kypca
8 kmaccay»
Knaccndmxauus
6 ‘mmuqe[tlijnk eaKLuii mo ] bubiiiaiRalROK
‘ xP https://m.edso0.ru/00adbeb0
pa3IUYHBIM MPH3HAKAM
7 [TousTue 0 ckopocTH | buGnnoreka [JOK

XHMHYECKOI pPEaKLH.

https://m.edsoo.ru/00adbe%a
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[TousTHE O TOMOTEHHBIX |
FETEPOreHHBIX peaKluax

[TousiTe 0 XHMHYECKOM
pasnoBecun. MaxkTopsl,
BJIHAIOLINE HA CKOPOCTh

bubanorera LIOK

8
XHMHMYECKOH peakuuu 1 https://m.edsoo.rw/00adc28c
NONOKEHHE XUMHYECKOrO
paBHOBECHS
OKHCIUTENLHO-
9 BOCCTAHOBHUTEIIBHEIE Butimorera LIOK
https://m.edsoo.ru/00adcade
peaxkuun
Teopus
10 ANEKTPOJIHTHYECKOIH bubmnorexa LIOK
auccouuanun. CHIBHBIC H hitps://m.edsoo.ru/00adcd68
cnadble INEeKTPOINTEL
1 Hounsle ypaBHeHus butmorexa [JOK
peakumnii https://m.edsoo.ru/00add448
XHUMHYECKHE CBOICTBA
KHCIOT ¥ OCHOBaHUil B
2 i o6 Bubnunoreka [IOK
CBETE MpeACTABICHUIH O A
pea N https://m.edsoo.ruw/00add5d8
INEKTPOIHTHYECKOI
JHCCOLHALIUN
Xumuueckue cBoOlcTBa
COJEil B CBETE
13 npeacTaBiIcHuil 06 BuGmanen TIOK
P } hitps://m edsoo.ru/00add8b2
MEKTPOTHTHHECKOH
JHCCOLHALIHHA
14 [TousiTe o ruaponuse Bubnuorexa [IOK
coneit https://m.edsoo.ru/00add9d4
15 O600menne u bubnuortexa [IOK
CHCTeMaTH3anMusa 3HaHHii hitps://m.edsoo.ru/00addd 12
[IpakTiueckas pabora Ne
16 . «Peurenne Eub6mmorexa LIOK
IKCIEPHMEHTATLHBIX https://m.edsoo.ru/00addbfa
3amaqun
Konrponsras pabora Ne2
k P bubanorexa LIOK
17 no Teme
https://m.edsoo.ru/00addecO
«INeKTpouTHYECKas
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JHCCOLMALIAS.
XuMHUECKHE peaKkLHu B
pacTBopax»

OOmas xapakTepucTHka
ranoreHoB. XuMHUECKHE

bubanorera LIOK

1% CBOIiCTBA HA IpPHMEPE https://m edsoo.ru/00addfe2
xJjiopa
Xnoposoaopoa. ConsiHas

19 KHCJIOTa, XUMHYECKHe bBubmunorexa LIOK
CBOICTBA, MONYYEHHE, hitps://m.edsoo.ru/00ade 104
NPUMEHEHHE
[TpaxTnueckas pabora Ne

20 2 no teme «llonyuenue bubmnorexa LIOK
COJIAHOH KHUCTIOTHI, https://m.edsoo.ru/00ade348
U3y4eHUE €€ CBOIHCTB»
Brruncnenus no

21 YPaBHEHUAM XUMHYECKMX bubnnorexa LIOK
peakLuii, eclid OAHH U3 https://m.edsoo.ru/00ade4 88
peareHTOB J1aH B H30bITKE

2 O01as xapakTepHcTHKa bubnuorexa [IOK
nemenToB VIA-rpynns https://m.edsoo.ru/00ade64a
ANOTPONHLIE
MO (PHKALINHN CEpPhI.
Haxozxzaenne cepsl u eé bubnuorexa [IOK

23 o
COCIHHEHUH B IPHPOJE. https://m.edsoo.ru/00ade64a
Xumuueckue cBoiicTsa
cepsl

p | D Sumors 10K

8 https://m.edsoo.ru/00ade802

XHMHYECKHE CBOIiCTBa
Oxkcuael cepst. Cepuas
KHC0Ta, (PU3MUECKHE U bubmmorexa LIOK

49 XHMHYECKHE CBOMCTBA, https://m_.edsoo.ruw/0Dadea28
NpUMEHEHNE
XUMHUYECKHE peakLHu,

2% JIeKale B OCHOBE BEutmnoreka LIOK

MPOMBILLIEHHOrO crocoba
NOJIVYEHHSA CEpPHOMH

https://m_.edsoo.rw/00adec8a
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KHC0TE, XUMHYECcKoe
3arpA3HeHne
OKpY3Kalolei cpebl
COETHHEHUSAME CEPBI

Brluncienne MaccoBoii

27 JIOITH BBIXOJ1A MPOAYKTA Brubimorexa HIOK
) POy https://m.edsoo.ru/00adec8a
peaxkuun
O61mas xapakTepucTHKa
2meMeHTOB VA-Tpynnsl.
28 A30T, pacnpoct EiEHHE B Butimorera LIOK
+P POCT: https://m.edsoo.ru/00adeeab
npupoje, puznueckue u
XHMHYECKHE CBOHCTBA
AMMHuak, ero gusnyeckue
29 H XHMIYECKHE CBOIICTRA Bubuioresa LIOK
’ https://m edsoo.rw/00adf004
NOTy4eHHE U NPHMEHEHHE
[IpakTiueckas pabora Ne
30 3 no teme «l[lonyuenune bubnnorexa LIOK
aMMHaKa, H3y4YeHHE ero https://m.edsoo.ru/00adf180
CBOIiCTBY
A3oTHas KucaoTa, eé
31 R bubanorexa L{OK
o https://m.edsoo.ru/00adf306
XHMHYECKHUE CBOICTBA
HUcnons3oBanue HUTPATOB
W coneif aMMOHHA B
Ka4eCTBE MHHEPATbHBIX
32 nobpennii,. XuMmudeckoe Gubnuorexa LIOK
YAODPCHIH. https://m edsoo rw/00adf518
3arpsisHeHHe
OKPYKalolei cpebl
COeTHHEHUAMH a30Ta
Docdop. Oxena docdopa
(V) u dochopuas
33 KHCHU‘I:I')EL §H3pwlec1me " sugaorexs TIOK
' 5 https://m.edsoo.ru/00adf68a
XHMHYECKHE CBOIHCTBA,
NoIy4YeHHe
Hcnons3zoBanne
34 (ocdaroB B kauecTBe bubmuorexa [IOK

MHHEPaTbHBIX
yao0pennii. 3arpsaszuenue

https://m_edsoo.ru/00adfc20
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NPHPOHOI Cpensl
(ocaramu

VYraepon,
pacrnpocTpaHeH#e B

bubmorexka LIOK

35 npupoze, (puznueckue u https://m.edsoo.ru/00adfd9c¢
XHMHHECKHEe CBOICTBa
Okcuael yriaepoja, ux
(u3uyeckue u

36 XHMHYECKHE CBOICTRA. bBubmunorexa LIOK
DKONOrHYECKHE https://m.edsoo.ru/00adfebe
npoOdaeMBl, CBS3aHHBIE C
oxcuaom yriaepoaa (IV)
VronsHas KHCIIOTA H eé bu6nunorexa LIOK

37 COJIH https://m.edsoo.ru/00ae006¢
[TpakTuueckas padora Ne
4 no teme "[lomyuenne

38 YITIEKHCIOro rasa. Bugmorexa TIOR
= https.//m.edsoo.ru/00ae027e
KauecTBeHHas peakuus Ha
kapOounar-non"
[lepponauansueie
NOHATHA 00 OPraHUYecKux bu6aunorexa [{IOK

. BEIIECTBAX KaK O https://m_ edsoo ru/00ae054e
COeIMHEHHUAX yIiiepoaa

40 Kpemunii u ero bubnuorexa [IOK
COEIHHEHUS https://m_.edsoo.ru/00ae080a
[pakTiueckas pabota Ne
5. Pemenne

Al IKCNEPHMEHTATBHBIX Bubnuorexa [IOK
3ama4 1o TemMe https://m.edsoo.ru/00ae0bf2
«Baxneilimme HeMeTaIIbI
W UX COETHHEHHUA)
Kontponbshas padora Ne3
o TeMe «Baxkueiimne bubnuorexa LIOK

42
HEMETALILI U UX https.//m.edsoo.ru/00aefel8
COETHHEHH )
O0was xapakTepucTHKa

43 XHMH qecm{:x 'Jﬂ:MEHToB buGimorera LIOK

— METaILIOB.

https://m.edsoo.ru/00ae 1 03e
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MeTtannuueckas CBA3b H
MEeTaLTHYeCKas
KpHCTa//In4yecKkas
pemérka. Ouzmgeckue
CBOIHCTBA METAIIJIOB

XHUMHYECKHE CBOHCTBA

44 METAILIOB. Eunb6muorexa LIOK
INEeKTPOXUMUYECKHI psj https://m edsoo.ruw/00ael 156
HaNpAKeHHH METAI0B
O6ue cnocoObl
NOTYHYEHHS METAIJIOB,

Cnnassl. Beraucnenus no

45 ABHEHHSIM XHMHYECKHX BuGmoress LIOK
Fpape hitps.//m.edsoo.rw/00ae1 156
peaKuuii, €CIM OOIH U3
peareHTOB COJAEPKUT
npUMecH

46 [lousTe 0 kKOppo3uM bubmnorexa [JOK
METAIIOB https://m.edsoo.ru/00ae1278

47 1 Bu6muorera LIOK

R RIS https.//m.edsoo.rw/00ae 14b2

48 Oxcuabl U rHAPOKCHBI butmorexa [{OK
HaTpUs N Kaaus https://m edsoo.rw/00ae 1 4b2
[IlenouHo3zeMenLHEBIE

49 METAIIBI — KabIIHii 1 Buborexa IOK
) = https://m_.edsoo.ru/00ae 1 5e8
Mar’mi

50 Bakneiiimme coeauHeHns butmnorteka LIOK
KAIBLIHA https://m.edsoo.ru/00ae 1 5e8

51 O6061menne n
CUCTEeMAaTH3a1UA 3HAHHI

52 KécTKOoCTE BOALI 1 bubnunorexa LIOK
CnocoObl €€ ycTpaHeH!s https://m.edsoo.ru/00ae 1886
[NpakTiueckas pabora No

53 6 no Teme "KécTkocTh budmuorera [1IOK
BOABI U METOIBI €€ hitps://m.edsoo.ru/00ae l ae8
ycTpaHeHus"

buénuorera [IOK
54 AmomuH#i wrall

https://m.edsoo.ruw/00ae 1 c64
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55 AmoTepHbie CBOICTBA bubmnorexa LIOK
OKCHIA U THAPOKCHIA https://m.edsoo.rw/00ae L c64
bubnuortexa [{OK
56 Keneso L
https://m.edsoo.ru/00ae | d§6
Oxcuabl, FTHAPOKCHABL U
57 COJIH KeJesa ?Il) H JKesesa EuGnuorexa OK
) https://m.edsoo.ru/00ae35¢6
(III)
58 O6odmenue u
i CHCTeMaTH3aLus 3HAHUH
[MpakTiueckas pabota No
7. Pemenne
59 IKCNEPHMEHTAIBHBIX butmnorexa LIOK
3ajgad 1o Tteme https://m edsoo.ru/00ae3de8
«Bakneliline MeTanis u
HX COEIMHEHH»
Beiuncnenus no
ypaBHEHHAM XHMHUYECKUX
peakuuii, ecau oquH U3
60 peareHToB JaH B N30BITKE BuGnuorexa [IOK
WITH COIEPIKHT IPUMECH. https://m.edsoo.ru/00ae 1750
Beiuncienus MaccoBoii
J0/1H BBIXOJa NPOAYKTA
peakuun
61 O600wenne u
cHUCTeMaTH3aLus 3HaHUH
Kontponshas pabota Ned
62 no teme «Baxneiune
METaIIBI B HX
COEHHEHUSN
BemecTsa u marepuans! B
63 i P bubnuorexa LIOK
NOBCEIHEBHOMN KU3HN .
A https://m_.edsoo.ruw/00ae3£50
4eI0BeKa
XuMuyeckoe 3arpasHeHne bubnuorexa [[OK
64 "
OKPYKaILIEH CPeabl https://m.edsoo.1w/00ae4270
65 Pone xumuu B perueHun buGmmorexa LIOK
IKOTOTHHYECKHX MpobIeM https://m.edsoo.ru/00ae4270
66 Pe3sepaHblii ypok. bubnuorexa [IOK

Oo6o0menne u

hitps://m.edsoo.ru/00ae0d0a
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CHCTEMATH3AIMSA 3HAHUI

67

Pe3sepsHblii ypox.
O6o0menne 1
cHCTeMaTH3anus 3HaHuii

bubaunoreka LIOK
https://m.edsoo.ruw/00adb3 3¢

68

PesepBHBlii ypoK.
O600wmenue u
CHCTEMaTH3aLuA SHAHUIH

Bubnuorexa LIOK
hitps://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO
YACOB 11O ITPOI'PAMME

68
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YYEBHO-METOUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

METOAUYECKHWE MATEPHAJIBI /U1 YYUTEJISA

1. Xumus B Tabmmuax 8 — 11 knacest. CnpasouHoe nocodoue. ABTop —
cocraBurenb A. E. Haconosa 10 — e uznanue, crepeorunnoe. /[poga, Mocksa
2007 r.

2. B nomous aburypuenty. P. A. Jluauu, B. A. Monouxo, JI. JI. Auapeesa
«Xumusy. JUis MIKOJIBHUKOB CTAPIIMX KJIACCOB M rnoctynaroimx B BY 3s1.
Teoperuueckue ocHoBbl, Bonpocsl. 3anauu. Tectel. [Tox penaxiunei
npogeccopa P. A, Jluaguna 3 — e uznauue, ucnpasnensoe. J[poga, Mocksa 2004
r.

IHIU®POBBIE OPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

8 KIIACC

. Poccuiickas nekrponnas wkoa. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u xu3uby» - https://hij.ru/

. Ilonbopka nureparyps! no xumuu - http://c-books.narod.ru/

. Kypunan" 1 centsiOpsa" - https://1sept.ru/

. Uudoypox - https://iu.ru/video-lessons

. COopHuK cTaTeil 0 XUMHYECKHX JJIEMEHTaX, WILTIOCTPHPOBAHHBIIl ONUCAHHEM
IKcrnepumenToB. -http://www.periodictable.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT ans yuurens XuMuu u
Ouonorum)

6)http://elenahism.ucoz ru/load/rabochaja_programma_po_khimii 10 klass 2
chasa_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 knacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) I[Topran Beepoccuiickoit onumnuans! mkoasHuKoB. http://rusolymp.ru/
12) Pycckuii oOpasosarenshslii noprai. http://www.gov.ed.ru

13) ®enepansbhblii poccuiickuii 00meo0pazoBaTensHbIil mopTa.
http://www.school.edu.ru

14) ®enepanshblii nopran «Poccuiickoe oopasosanuey. http://www.edu.ru
15) INopran komnanun «Kupumt n Medoauii». http://www.km.ru

16) O6pa3zosarenbusblii nopran «Yuebda». http://www.uroki.ru

~1 N = Lo b -
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17) Kypunan «Kyprep o6pazosanus». http://www.courier.com.ru

18) Kypnan «Bectuuk o6pazoBanus». http://www.vestnik.edu.ru

19) Usnarensckuit nom «Ilpodxuuray. http://www.profkniga.ru

20) Usnarensckuii oM «1 centsOps». http://www.1september.ru

21) ®ectuBans negarorndeckuii uaei «OTKpbITHIH YpoKk» (M31aTeNbCKUI 10M
«1 cenTsiOps»). http://festival. 1 september.ru

22) https://elementy ru/catalog?type=39

23) Uurepuer nopran Ilpo [lkony.pyhttp://www.proshkolu.ru/

24) Caitr CIAM I'MA: PEIITY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

25) buner B Oyayiuee
https://fgosreestr.ru/uploads/files/c4a2e9751d11f1b441b6782d19d6fcob. pdf
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[Ipunoscernue
k Paboueil npocpamme no xumuu
OCHO6HO20 00Uje20 00pa306aHUs

(10-11 knaccet)

Croco0b! ONeHKH JOCTHKEHH S YIAHMHUCH

JIAHHPYEMBIX Pe3yJibTATOB



Kpurepuu onennBanus. XUMUA.

Kputepun oueHHBaHUS YYEHMYECKHUX [JEHCTBHII B COOTBETCTBUU C
TpeboBaHUSIMH CTaHJAPTA MO XUMHH U BBIOpAHHLIX U3 ()e/lepalibHOro CrHcKa
yUeOHHKOB YYHUTEb XUMHH BO BpeMs TPOBEPKH H KOHTPOJSl 3HAHW I10
TNpeMeTy MOKET OPUEHTHPOBATLCS Ha CJIEYIOLINE YPOBHHU:

IlepBblii ypoBeHb - penpoAyKTHBHbIH.

BeinonHenne yyaluMiucs 3aJaHuii 9TOr0 YpOBHSI OMUPAETCS B OCHOBHOM Ha
namaTe. JlocTHIKEHME ITOTO YPOBHS NMPEANoaraeT y y4aumuxcs:

®3HaHNE HA3BAHUI OT/I€JILHBIX XUMUYECKHX IEMEHTOB, BELIECTB 1 PEAKLIMIA;

® YMEHHE YCTHO MM NMUCbMEHHO ONHMCHIBATH XMMHUYECKUE (DAKTHI, MOHATHS
WU ABJIEHUs (peaKLuu);

® [IOHMMAHHUE POJIM, 3HAYEHUS MM [PUMEHEHHS OT/JE/IbHBIX XUMUYECKHUX
BELLECTB UJIM PEAKLINIi;

® [IPUMEHEHNE XMMHYECKOH CHMBOJIHMKH - XUMHYECKHX 3HAKOB, (JOPMYH U
ypaBHEHHMI,

® 3HAHHUE HEKOTOPBIX KCIIOJIb3YEMbIX B XUMUHU NPUOOPOB, yMEHHE COONpATh
pocTeiliie U3 HUX M UCNOJb30BaTh MPU BLINOJHEHHH XHUMHYECKOIO
3KCIIEPUMEHTA.

Jlnst mpoBepKkM 3HAHWH W YMEHHWH, COOTBETCTBYIOLIMX I[EPBOMY YPOBHIO,
HCIOJIL3YETCs penpoyKTHBHbBIN BUJ  3aiaHuii,  npeanojgararoluii
BOCIIPOM3BE/IEHHE YUALIMMUCS OT/IE/IbHBIX 3HAHUI U YMEHHIL.

[TpoBepka nepBOro YpOBHS 3HAHMIl JIETKO OCYILIECTBIseTCS (popMamu
aBTOMATH3HPOBAHHOTO Y4eTa.

Bropoii ypoBeHb - NpoAYKTHBHBII.
JlocTrxkeHue ITOro ypOBHS MPEANoIaraeT y y4aluxcs:

® [IOHMMaHKue (OPMYJIMPOBOK BAKHEHIIMX XUMUYECKUX MOHSTHI, 3aKOHOB,
TEOPUil U NPHMEHEHUE UX B AHATOTHYHBIX CUTYALUAX,

e YMEHHE YCTAHAB/IMBATHL B3AMMOCBA3b MEXKIY COCTABOM, CTPOEHUEM H
CBOICTBAMH XUMHYECKHUX BELLECTB,

® yMeHUE IPOBOJIUTH PACUEThI 10 XUMUUYECKHM ()OPMYJIaM M YpaBHEHHUSM;

® YMEHHE CaMOCTOSTEILHO MPOBOAUTE XHMUYECKHH OJKCIEPUMEHT 110
MHCTPYKLMHU Y4eOHMKA WM M0 YKAa3aHUIO YUUTENS U (PUKCHPOBATH €ro
pe3yJIbTaThl.



Jlns mpoBepkM yMeHMsl NPUMEHATH 3TH 3HAHMS B y4eOHOH mpakTuke
HCHONB3YIOTCA 3a/aHMsl, BbINOJHEHHE KOTOPLIX BO3MOKHO HE TOJBKO Ha
OCHOBE MamsTH, HO W Ha OCHOBe ocMmbicieHus. [lostomy Hapsaay c
[ICUXOJIOTHYECKOH onepaumeii BOCHPOM3BEAEHUS LIMPOKO HCHOJIb3YIOTCS
y3HaBaHHUE W sBIEHHWE nepeHoca. [l1s BeINOIHEHMS TakuX 3anaHuii Tpedyercs
Oonee HanpsoKeHHAs MBICIUTENbHAsS JIEATEIBHOCTh YYalIUXcs, 4YeM IpH
BBITIOJTHEHUH 3a/1aHHIH HA EPBOM YPOBHE.

Tperuii ypoBeHb - TBOPYECKHI.
JlocTHKEHHE ITOr0 YPOBHS [IPEAINONIAraeT y y4aumxcs:

® YMEHUE [POrHO3MPOBATH CBOMCTBA XMMHYECKHUX BELIECTB HAa OCHOBE
3HaHus 00 UX COCTaBe U CTPOEHHHU U, HAOOOPOT, MpeAnoaararb CTpPOEHUE
BELLECTB HA OCHOBE UX CBOMCTB,

e MoHMMaHne  (JaKTOPOB, MO3BOJAIOIUMX  YNPABIATD  XUMHYECKHMH
peakuusaMu (CKOPOCThIO, HaNPaBIEHUEM, BBIXOAOM MIPOAYKTA),

® YMEHHE MNPOEKTHPOBATH, OCYLUECTBIATH XUMHYECKHIl DKCHEPUMEHT, a
Takxke (PMKCHPOBATh ¥ aHAIU3UPOBATH €TI0 PE3YIILTATHI,

® yMEHHE OpPUEHTHPOBAaTbCA B MOTOKE XHMHUYECKOH HH(pOpMaLMH,
onpenensiTb HMCTOYHMKM HEOoOXOaMMOH HH(OpMaLUu, NOIy4aTh ee,
aHalM3upoBaTh, J€/aTh BbIBOJbI HA €€ OCHOBE H MPEJICTaBlIAThL B
COOTBETCTBYIOLIEH (popMe,

e YMEHWE OCO3HAaBaThb BKJIAJ XUMUM B (DOpPMUpOBaHHME LEJIOCTHOM
€CTECTBEHHO-HAY4YHOH KapTHHbLI MHpA.

JUns npoBepku 3HAHWH, COOTBETCTBYIOLIMX TPEThEMY YPOBHIO, U YMEHUS
MPUMEHATH UX B y4eOHOI npakTuke NCnob3yercs peieKTUBHBIA BUJI 3a/1aHuil,
BBIIIOJIHEHUE KOTOPBLIX OMNHMPAETCS HA PENpOAYKTHBHBIE 3HAHUS, HO TpedyeT
riy0OKOro OCMBICIEHHS, BJIAJIEHUs] JIOTUYECKHMMH [IPHEMaMU  YMCTBEHHOM
JEeATE/IbHOCTH (aHaNM3, CHHTE3, 0000LIeHHEe, KOHKpeTH3auus, CpPaBHEHHE,
aOcTparupoBanue, Kjiaccu(ukaLus)

Ormerka "'5" craBuTcs B ciy4ae:

1. 3nanus, nOHMMaHUs, TIyOMHbl YCBOEHHs OOydYalOLIMMCs BCero o0bema
[IPOrpaMMHOr0 MaTepuaa.

2. YmMmenus BBIJIEJIATE TJIABHBIE TIOJIOMKEHWA B HM3YHEHHOM Marepuajie, Ha
OCHOBaHHUH q)ﬂKTOB H NpUMEPOB 0606[].[8’[‘1:, JEJIaTh BbIBO/lbl, YCTaHABJIMBATH
MeEXNpeaAMeTHbBIE W BHYTPHUIIPEIAMETHBIE CBA3H, TBOPHECKH [MPUMEHACT
MOJy4E€HHBbIE 3HAHUSA B HE3HAKOMOI CUTyalluH.

3. OrcyrcrBue omMOOK M HEIOYETOB [PU BOCIPOU3ZBEAEHMM H3YYEHHOIO
marepuaa, Npu YCTHBIX OTBETAX yCTPAHEHHE OT/IE/IbHBIX HETOUHOCTEH ¢



MOMOLLBIO JIOMOJHUTE/IBHBIX BONPOCOB YYHUTENA, COOMIOAEHHME KYILTYpPbI
MUCBMEHHOI U YCTHOI peun, npaBuil oopMIeHHs MHCbMEHHBIX padoT.

Ormerka "4":
1. 3naHue Bcero U3y4eHHOro NPOrpaMMHOro MaTepuara.

2. YMeHuii BbIIENATh IJIABHBIE [OJ0KEHHMS B M3YYEHHOM MarepHaie, Ha
OCHOBaHMM (PAaKTOB M NpHMEpOB 000011aTh, 1e1aTh BLIBO/bI, YCTAHABIMBATH
BHYTPHIIPEIMETHbIE CBSI3U, IPUMEHSTH MOJy4EHHbIE 3HAHUA Ha NIPAKTHKE.

3. He3nauurenbHeie (HerpyOble) omuOKY U HELOYEThl IPU BOCHPOM3BEIEHUH
U3YYEHHOr0  Marepuana, CoOJIIOJEHHE OCHOBHBIX MPaBUI  KYJIBLTYPBI
MUCbMEHHOM ¥ YCTHOI pedn, npasui o(popMiIeHHsi MUCbMEHHBIX padoT.

Ormerka "3" (ypoBeHb MpeACTaBIEHUIl, COYETAIOMIUXCS C DIEMEHTaMU
Hay4YHBIX TOHATHH):

1. 3nanue W ycBOEHHE MaTepHala Ha YpPOBHE MUHHMAIBHLIX TpeboBaHMi
MporpamMMbl,  3aTpyJHEHHE TP  CaMOCTOSATENBHOM  BOCIPOHM3BEIEHUH,
HE0OX0AMMOCTb HE3HAYUTEIIbHOM MOMOLLY NPenogaBaTes.

2. YMeHue padoTaTh HA YPOBHE BOCIPOU3BEIACHUS, 3aTPY/AHEHUs NPH OTBETax
Ha BUJIOM3MEHEHHBIE BOIIPOCHI.

3. Hannuue rpyGoil ommOKn, HECKOIBKUX HErpyObIX NpH BOCIIPOU3BEIEHUU
M3yYEHHOr0 Marepuasia, He3HAYUTE/IbHOE HeCOOJIIIeHUE OCHOBHBIX MPABUII
KYJbTYPbl MHUCBMEHHOH M YCTHOW peud, npaBui O(OpPMIIEHUS MHCBMEHHBIX
pabor.

Ormerka ""2'"":

1. 3nanue u ycBOeHHE MaTepuaia Ha ypOBHE HUKE MHHUMAILHBIX TpeOoBaHuUii
MPOrpaMMBbl, OT/IE/IbHBIE TPeACTaBIeHHs 00 U3yYEeHHOM MaTepuale.

2. OrcyrcrBue yMenuil paGoraTe Ha ypOBHE BOCIPOM3BEIEHHS, 3aTPyAHEHUS
[IPH OTBETAX HA CTAHJAPTHbIE BONPOCHL.

3. Hanuuue Heckoibkux rpyObIX OMOOK, 0ONBLIOrO 4YMc/ia HerpyObIX MpH
BOCIIPOMU3BEIEHUN M3YYEHHOrO0 MAaTepuaia, 3HAYMTEIIbHOE HecoOMoeHue
OCHOBHbIX [paBHJ KYJIbTYpPbl [UCBMEHHOH M YCTHOHl peuH, NpaBuil
o(popMIIeHHs TUCEMEHHBIX PadoT.

KPBTB]JHII OHCHHBAHHH YCTHOI'O OTBETA.

Ormerka "5" cTaBuTCA, €C/IU YUEHHK:



1) IlokazpiBaer riay0okoe M NONHOE 3HAHWE M NOHMMAHME Bcero o0nema
[POrpaMMHOI0 MaTepHalla; MOJIHOE MMOHUMAHHE CYLHHOCTH pacCMaTpHBAEMbIX
MOHATHIA, ABJIEHUH U 3aKOHOMEPHOCTEN, TEOPUl, B3AUMOCBA3EH;

2) Ymeer COCTaBUTH MOJIHBI U NPAaBUILHBIA OTBET HAa OCHOBE M3YYEHHOIO
MarepHaia; BbIAEIATL [JIABHLIE IMOJIOKEHUs, CAMOCTOSATEILHO MNOATBEPKAATH
OTBET  KOHKPETHbIMM  npuMmepami,  (JakTaMH;  CAMOCTOSITEIIBHO  H
apryMeHTHpOBaHO Jiejark aHain3, 0000LIEeHHA, BBIBOJBL Y CTaHABIMBATH
MEXKIpeJIMeTHbIE (HAa OCHOBE paHee NpHOOPETEHHBIX  3HAHUH) W
BHYTPHIIPEAMETHbIE CBA3H, TBOPYECKM IPUMEHSTHL IMOJIyYEHHbIE 3HAHUS B
He3HakoMOH cuTyauun. IlocnenoBarenbHO, YETKO, CBA3HO, OOOCHOBAHHO H
Oe3ommOoOYHO n3naraTh y4eOHBIT MaTepual, JaBaTh OTBET B JIOTMYECKOil
MOCJIE0BATENBHOCTH C HCIOAL30BAHHEM IPHHATON TEPMUHOIOTHHU, JenaTh
COOCTBEHHBIE BBIBO/IbL, ()OPMYJIMPOBATE TOYHOE ONPE/ESIEHHE W HCTO/IKOBAaHHE
OCHOBHBIX TNOHSITHIl, 3aKOHOB, TEOpHIi; NPU OTBETE HE MOBTOPSTH JOCIOBHO
TEKCT y4eOHHMKA, M3/1araTb MATepHal JIMTEPATYPHBIM S3BbIKOM; [PABUIILHO U
00CTOATENILHO ~ OTBEYaTb  HAa  JIONOJHUTENbHBIE  BOIPOCH  YYHUTEJI.
CamocTosiTeZIbBHO M PaLMOHANBLHO HCNOJbL30BaTh  HArsiAHbIE nocoOus,
CIpaBO4HbIE  Marepuasibl, Yy4eOHHMK,  JOMNOJIHUTENIBHYIO  JIUTEpPATYpY.
NEPBOUCTOYHUKH, IMPUMEHATL CUCTEMY YCJIOBHBIX O003HA4YEHHiT NpU BEAEHUU
3anuceil, COMpOBOXKAAIOIUX OTBET, MCIOJb30BAHME Ui 10Ka3aTesIbCTBA
BBIBOJIOB 13 HAO/IOIEHUI U OMNBITOB;

3) CamocrosATenbHO, yBepeHHO M 0e30HMO0YHO MPUMEHSIET MOJY4eHHbIE
3HaHHUS B peLIeHHH NpoOJieM Ha TBOPYECKOM YpPOBHE, JOMyckaer He Oolee
O/IHOrO HEe04€Ta, KOTOPbI JIerko UCHpasiiseT o TpeOOBaHUIO YUHUTEIIS, HMEET
HeoOXOMMMble HaBBIKM paboTel ¢ MOpudOpamM, UepTelkamH, CXeMaMu H
rpajgukamMy, COMYTCTBYIOUIMMH OTBETY, 3alMCH, COMNPOBONIAIOLIME OTBET,
COOTBETCTBYIOT TPEOOBAHUAM.

Ormerka '"'4" craButcs, €CiiM YHEHHK:

1) Iloka3biBaeT 3HAHMA BCEr0 W3y4EHHOrO MporpaMMHOro marepuana. laér
IOJIHBIHA U NPaBUILHBLA OTBET HA OCHOBE U3YYEHHBIX TEOPUil; HE3HAYUTEIIbHBIE
OWNOKM M HEAOYETbl OPH BOCHPOM3BEAEHHH M3YYEHHOr0 Marepuaa,
onpejeieHuss [OHATHH Jajl HENoJHble, HEOOJbLINE HETOYHOCTH IIpH
MCIIOJIB30BAHMH HAYYHBIX TEPMUHOB MJIM B BbIBOJAX M 0000WIEHUAX W3
HAOMIOZIEHWIH M ONBITOB, Marepuaj W3jlaraeT B ONpelesIeHHON JIOru4eckoi
[OC/IEJ0BATENLHOCTH, TPH ITOM JIONyCKAeT OJHY HerpyOyio OlMOKY WIH He
Oojnee JBYX HEJOYETOB M MOXKET MX HCIPABHTh CAMOCTOATENILHO IIPH
TpeOoBaHUM MM [Py HEOONbLIOH MNOMOLUM NpPENnojAaBaress, B OCHOBHOM
YCBOMJI y4eOHbIA Marepuan; NOATBEpIKAAET OTBET KOHKPETHBIMH [PUMEPAMU;
[PaBUIILHO OTBEYAET HA JONOIHUTENIbHBIE BOIPOCH! YUUTEIS.



2) YMeeT caMOCTOSATENBHO BbIJENATh ITIABHLIE IOJIOKEHUS B HM3YYEHHOM
marepuale; Ha OCHOBaHMM (DAakTOB M npuMepoB 0000LIATh, J€naTh BBHIBO/bI,
yCTaHaBJIMBATL BHYTPUIIPEAMETHBIE CBA3H. [IpMeHsaTE nmosyyeHHbie 3HaHUs Ha
NpakTUKe B BUJIOM3IMEHEHHON cHUTyauuu, coO/0Jarh OCHOBHbLIE IpaBuiia
KYJIbTYPbl YCTHOH pedYd M CONPOBOXKAAIOLIEH MHCbMEHHOH, HCIHOJIL30BAThH
Hay4HbIE TEPMUHBL,

3) He oOnanaer nocrato4uHbIM HAaBLIKOM paboThl CO CIPABOYHOI JINTEpaTypoi,
y4eOHHKOM, MEPBOUCTOYHUKAMHU (IIPABUIBHO OPHEHTUPYETCH, HO paboraer
meienHo).  Jlonmyckaet HerpyOble  HapylleHHsi mpaBuil  O(OpMIIEHUS
MUCbMEHHBIX PadOT.

Otrmerka "3" cTaBUTCS, €C/IN YUCHUK:

1. ycBOMJI OCHOBHOE coJep)kaHue y4eOHOro marepuana, UMeeT Mpodesbl B
YCBOEHMM MarTepuaia, He [PensTCTBYIOUE JajIbHEHIIEMY YCBOCHUIO
POrpaMMHOI0 MaTepHaa;

2. Marepuan u3laraeT HEeCHCTeMaTH3MPOBAaHHO, (parMeHTapHO, He Bcerja
110C/Ie10BATENIBHO;

3. noka3biBaeT HEJOCTATOYHYI0 C(OPMUPOBAHHOCTH OT/IENIbHbIX 3HAHWIH M
YMEHHI1; BbIBO/bI M O00OOLIEHUs apryMeHTHUpyeT c/1iado, JONYyCKaeT B HHX
OIIIHOKH.

4. JOITYCTH I OLIMOKHM M HETOYHOCTH B MCIOJIb30BAHUHN Hayql-l()ﬁ TEPMHUHOJIOTHH,
onpeneieHnud MOHATHH JaJ1 HEJJOCTATOYHO YETKHE,

5. He WCHNONB30Ball B KA4YeCTBE JI0KA3aTeIbCTBA BHIBOJALI M 0000LIEHUs U3
HaOmoAeHuH, (JaKTOB, ONBITOB UJIM JOMYCTHI OLUMOKY MPH UX U3JI0KEHUH,

6. WUCHBITBIBAET 3aTPyJAHEHHs B NPHMEHEHUU 3HAHHIL, HEOOXOAMMBIX UIs
peLeHus 3a4a4 PasIMYHbIX TUIIOB, NPU OOBICHEHUH KOHKPETHBIX SABJICHHI Ha
OCHOBE TEOpHiH M 3aKOHOB, WJIM B NOATBEPXKICHHM KOHKPETHBIX [PUMEPOB
PAKTUYECKOTO IPUMEHEHHUS TEOPHUIA,

7. OTBEYaeT HENnoJHO Ha BOITPOCHl YYHUTEIA (ynycxaﬂ 14| OCHOBHOC), HITH
BOCIIPOU3BOAUT COAEpPKaHHE TEKCTa y‘{66HHKa, HO HENOCTATOYHO MOHUMACT
OTAC/IBHBIC MOJIOKCHWA, HMCHOLIUE BAXKHOC 3HAYCHHUE B 3TOM TCKCTC,

8. 0OHapyXHMBaeT HEJOCTATOYHOE MOHMMAHHE OT/IEJILHBIX IOJIOKEHHH IpH
BOCIIPOU3BEIEHNH TeKcTa yueOHMKa (3amuceil, NEPBOUCTOYHUKOB) WIIH
OTBEYAET HEMOJIHO HA BONPOCKH! YYUTENs, I0NYyCKas OHY-/Be IrpyOble OIHOKH.

Ormerka ""2" cTaBuTCs, €C/IN YUCHHUK:

1. He yCBOWJI M HE pacKpbLl OCHOBHOE COZIEPIKAHNE MaTEpHAIa;



2. He JleJ1aeT BLIBOJOB U 0000LIeHUI.

3. He 3HAaeT U HE [OHMMAET 3HAYUTE/IBHYIDO WJIM OCHOBHYK 4acTb
MPOrpaMMHOI0 MaTepuasa B npe/iesiax mocTaBJIeHHbIX BOIPOCOB,

4. wm nmeer cnabo c(oOpMHpPOBAHHBIE M HEMOJHLIE 3HAHWA M HE yMeeT
MPUMEHSTH UX K PEeLIeHHI0 KOHKPETHBIX BOMPOCOB U 3a/1a4 10 00pasiy;

5. W rpu OoTBETE (Ha OJIMH BOIPOC) Jomyckaer Oosee JABYX rpyObIX OLIHOOK,
KOTOpPbIE HE MOYKET HCIPABUTH JaKe NMPH MOMOILH YUUTESL.

Kputepun onennBanus NnHCbLMEHHLIX padoT

(mpakTHYecKHe H JadopaTopHbie padoThl)

Onenka KcnepHMEHTAIbHBIX YMEHH i

Ouenka cTaBuTCs Ha OCHOBAHMM HAO/IONEHMS 3@ YHALMMUCS U TUCBMEHHOIO
oTuyera 3a padory.

OrMeTKa «5»:

. paﬁoTa BBITIOJIHEHA [MOJIHOCTBID W TIPAaBUIIBHO, CAEMaHbl [MMPaBUJIBHLIC
HAOIOAEHUS U BBIBO/IbI;

* JKCHNEPUMEHT OCYIUECTBIICH 10 IJIaHy C Y4€TOM TeXHUKM 0e30MacHOCTH H
npasul padoTh! € BELIECTBAMU U 000PYI0BAHUEM,

* [POSIBJIEHBI OPraHU3aLUOHHO-TPYI0BbIE YMEHUs! (II01EPIKUBAIOTCSI YUCTOTA
padouero MecTa M NOpsJ0K Ha CTOJIE, SKOHOMHO UCIIOJIb3YIOTCS PEAKTUBBI).

OrMmerka «4»:

* pa0oTa BBINOJIHEHA IPABUIILHO, CAeIaHbl IPABUIILHBIE HAOIIOAEHHUS U BLIBO/bI,
HO INpPH ITOM OIKCIEPUMEHT [POBEIAEH HE [OJHOCTBIO WM JONYIIEHDI
HecyllecTBeHHbIe OLIMOKHU B paboTe ¢ BeuecTsamu U 000py10BaHHEM

OrMmerka «3»:

* padoTa BbINOJIHEHA NPAaBUJILHO HE MEHEEe 4Y€M HAaroJIOBHHY WIM JOMYyIIEeHa
CylLlecTBEHHasl OLIMOKa B XOJ€ JKCIEPUMEHTA, B OOBSICHEHUH, B 0(OpMIICHUH
pabotbl, B coOmiofeHnu mnpaBuwil TexHUKH Oe3omacHocTH npu pabore ¢
BElIECTBAaMH M O0OpYJOBAaHUEM, KOTOpasi WUCHpaBIsSeTCs N0 TPeOOBaAHUIO
YUNTEISL.



OrMeTka «2»:

* jomylieHs! j18e (1 Gojee) CyliecTBeHHbIE OLIMOKM B XOJ€ IKCIEPUMEHTA, B
oObsicHeHuH, B oOQopmieHun padoTbl, B COOMIOAEHUHM [PABWI TEXHUKH
OezomacHocTH mnpu padoTe C BewecTBaMH M 00OPYAOBAaHUEM, KOTOpBIE
yuauuiics He MOXKET UCIPABUTL Jaxe 110 TPEOOBAHUIO YUUTEJIS.

OII,IEHKII yMEHHﬁ peliaTh IKCHEPHMEHTAILHBIE 3a1aYH

Ormerka «5»:

* [IaH PEelIeHUs COCTABJIEH MPABUIILHO;

* OPaBH/ILHO OCYLIECTRBIIEH NOAOOP XUMHYECKUX PEAKTHBOB U 000PYI0BAHMS
* JJaHO TOJIHOE OOBSICHEHHE U CJIEJIAHBI BHIBOJIBL.

Ormerka «d»:

* [JIaH PELICHUsI COCTABJICH MTPABUIIBHO;

* NPaBUJILHO OCYLLIECTBIEH NOAOOP XUMHYECKHX PEakTUBOM U 000pyJ0BaHMS,
[PU ITOM JIONYLIEHO He BoJiee JABYX HECYIIECTBEHHBIX OIINOOK B 00BACHEHUH U
BBIBOJIAX.

Ormerka «3»:
* [JIaH PELeHHs COCTaBIICH [TPABUIILHO,

*[IPAaBIJILHO OCYLIECTBIIEH NOA00p XMMHUYECKUX PEaKTHBOB U 000pYJI0BaHUS,
HO JIONYIlleHa CYIeCTBeHHAs OlInOKa B OOBSICHEHNN U BBIBOJAX.

OrMeTka «2»:

* slonyuieHs! Ase (1 0osiee) ouMOKY B IUIAHE peLleHus, B 10100pe XUMHUYECKUX
peakTHBOB U 000pY10BaHUs, B OOBACHEHUN H BBIBOJAX.

Ounenka yMeHHii pemarhb pacueTHble 32121H

OrmeTKa «5»:

* B JIOTMYECKOM PpacCyJeHMH M pelleHuH HeT OowMuOOK, 3ajaya peLieHa
paUMOHAIBLHEIM CIIOCOOOM.



OrMeTka «d»:

* B JIOTMMECKOM pacCy’kKIeHHM W PELICHUH HET CYLIECTBEHHBIX OLIMOOK, HO
3ajja4ya pellieHa HepalMOHAIbHLIM CIOCOOOM MM JOMYLIEHO He Ooyee JBYX
HeCYIeCTBEHHBIX OMIUO0K.

OrMeTKa «3»:

* B JIOTMYECKOM DacCy’KIE€HMU HET CYLIECTBEHHbIX OIMOOK, HO JOMmyLleHa
CylIecTBeHHas OlIM0Ka B MaTEMaTH4eCKUX pacyerax.

Ormerka «2»:

* UMEKOTCA CYILIECTBEHHLIC OLIMOKHU B JIOTHYECKOM PacCCyKJIAeHHH U B PELIEHHH.

Onenka nHCBMEHHBIX KOHTPOJILHBIX padoT

KonTponbHeie paboTsl 3 10COOUSI OLEHUBAIOTCS COIIACHO HPeLI0KEeHHOI
ABTOPOM LLIKAJIbl OLEHKH WIIH:

Ormerka «5»:

* OTBET MOJHbII ¥ NPaBUIbHbIH, BO3MOKHA HECYLLECTBEHHAs OLINOKa.
Ormerka «4»:

* OTBET HEMOJHLIN WIK JIONYIIEHO He 00iee IBYX HECYIIECTBEHHBIX OLINOOK,
OrMmeTKa «3»:

. paﬁoTa BBIIIOJIHEHAa HE MEHEC 4YEM HAlOJOBHHY, JOIYVLIICHA OJdHa
CYLIECTBEHHAA ombka u IIpH 2TOM IBE-TPH HECYLICCTBCHHLIC.

Ormerka «2»:

* padora BbIMO/HEHA MEHBIIE YE€M HANOJIOBUHY MM COIEPKUT HECKOJIbKO
CYLLECTBEHHBIX OLINOOK.

Ormerka «1»:
* pabdoTa HE BbIIOJIHEHA.

[Ipu oieHke BBINOJIHEHHs NMHCbMEHHOH KOHTPOJIBHON paboThl HEOOXOAMMO
YUYUTHIBATh TPeOOBaHUS €HHOr0o opdorpaduuecKoro pexuma.

OtMmeTka 32 UTOrOBYIO KOHTPOJIbHYIO pa00Ty KOPPEKTHUPYET MpeALecTBYIOLHE
[PH BBICTABJIEHUH OTMETKH 32 YETBEPTb, 10JYrOHE, FOJ.



Ounenka TecToBbIX padoT.

Tectbl, cocrosiiMe U3 5 BOINPOCOB, MOKHO MCIOJIB30BAaTh IOCJIE WU3YHEHUs
Ka)KJ10r0 Marepuaia (ypoka).

Tect u3z 10—15 BonpocoB ucnons3yercs Uis NepHOANYECKOrO KOHTPOJISL.

Tect u3 20—30 BonpocoB HeoOXOOMMO HCHONB30BATL IS UTOrOBOIO
KOHTPOJISL.

IIpn oneHHBAHHHE HCHO/IBL3YeTCS CJIeAYIOAN MKAJIA:
AJIA TeCTa U3 5 BONPOCOB
* HET OLIUOOK — OTMETKA «5»,
* 0/1Ha OLLINOKA - OTMETKA «4»)
* 1B€ OLUIUOKU — OTMETKA «3»;
* TpH OLIMOKH — OTMETKA «2».
Jns Tecra u3 30 Bonpocos:
* 25—30 npaBUJIbHBIX OTBETOB — OTMETKA «5»;
* 19—24 npaBujIbHBIX OTBETOB — OTMETKA «4»;
* 13—18 npaBUJILHBIX OTBETOB — OTMETKA «3»;

* MeHble 12 [IpaBUJIBHBIX OTBETOB — OTMETKA «2».
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