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HOSACHUTEJBHAS 3AIINCKA

IlporpaMMa 10 XMMHHM Ha YpOBHE OCHOBHOrO 00Iero o00pa3oBaHMs
COCTaBlleHa Ha OCHOBEe TpeOOBaHMH K pe3yJbTaTaM OCBOEHHS OCHOBHOIA
00pazoBaTenpHON MIPOrpaMMBl OCHOBHOTO 00IIero 00pa30BaHus, MPeACTaBICHHBIX
B ®I'OC OO0, a Taxke Ha OCHOBe (enepaabHOi pabodei mporpaMMbl BOCITUTAHHS
X ¢ Y4YETOM KOHUEINIUU IpernofaBaHus ydeOHoro mpenMera «XUMHS» B
o0pazoBaTenpHBIX opranusaiusax Poccuiickoit @enepanuu.

[Iporpamma 1o Xumuu Ha€T IpeNCTaBIeHHWE O IeNIX, OOIIed cTpaTeruu
oOyd4eHHs, BOCHMTAHUS U pa3BUTHA OOYYAIONIMXCS CpPeACTBaMH y4eGHOro
npeaMeTa,  yCTaHAaBIMBaeT  oOs3aTelnbHOE  IPeIMETHOe  COIepIKaHHe,
IPEeNyCMaTpUBAEeT pacIpelielieHle ero Io KiaccaM M CTPYKTYPHpPOBaHHE II0
paszenaM M TeMaM IpOorpaMMBl II0 XUMHH, OINpeAeNseT KOJIUYECTBEHHBIE U
Ka4eCTBEHHbIE XapaKTePUCTUKU COJlep KaHMUsI, PEKOMEH Ty eMyIO
IIOCTIEIOBATEIbHOCTE ~ M3YYEHUS XUMHH C Y4ETOM MEXNPEAMETHBIX |
BHYTPMIIDEIMETHBIX  CBsI3€H, JIOTMKM y4eOHOro mpolecca, BO3PaCTHBIX
0CcoOeHHOCTEH  O0y4arolMXCs, OIpeAeNseT BO3MOXHOCTH IpeAMeTa I
peanusanuy TpeOOBaHHWN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTENbHOMN
IPOrpaMMEI Ha YPOBHE OCHOBHOIO 00IIero oO0pa3oBaHus, a TakXe TPeOOBaHMI K
pesynbraraM 00y4YeHMs XUMUU Ha YPOBHE LieNieil U3yUeHus IPeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-IIO3HABATENIFHOU JESTENIBHOCTH OOYYAIOIEroCs IO OCBOECHHIO
y4eOHOro co/iepKaHusl.

3HaHME XUMHUHM CJIy>XHT OCHOBOH I (DOPMHPOBAHUS MHUPOBO33PEHUS
00yJaroIerocs, ero MpPeJCTaBICHAN O MaTepHAIBHOM E€IUHCTBE MHpPA, BaXKHYIO
poJib MrparoT (opMHpyeMble XUMHUEH IpeICTaBIeHHS O B3aUMOIPEBPAILEHHUIX
SHEPTUM U 00 SBOJIOLUH BEILECTB B NPHUPOIE, O IyTAX PelIeHMs II06aIbHBIX
npo0jieM yCTOHYMBOIO DasBUTHS UeNOBEYECTBA — CHIPHEBOM, SHEPreTHYEcKOl,
MHIIEBOW M 9KOJIOTHYECKON 6€30I1aCHOCTH, IPOGIIeM 3paBOOXpaHEHHS.

N3zyuenue xumuu:

CIIOCOOCTBYET — pealu3allid  BO3MOXHOCTEM  JUIi  CAMOpasBHUTHS H
(popMHUpOBaHHMS KyIBTYphI IMYHOCTH, €& 06IIeil U QyHKIHOHATBHOM IPaMOTHOCTH;

BHOCHUT BKIaJ B ()OPMHpPOBaHWE MBIIUICHUS U TBOPYECKHMX CIIOCOOHOCTEH
00y4aromuxcs, HABBIKOB HX CaMOCTOATENLHOM y4eGHOH  JesTenbHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCIENOBaTeNbCKUX YMEHHUMH, HEOOXONMMBIX KaK B
TIOBCEIHEBHOM JXU3HU, TaK U B IPOPECCUOHATBHOM AeATENLHOCTH;

3HAKOMUT CO CIELUPUKOM HAYYHOTO MBIIUICHHS, 3aK/IaJbIBAET OCHOBEI
IIEJIOCTHOI'O B3IJIsAa HA €IUHCTBO MPUPOIBI U YeJIOBEKA, SBJISETCS OTBETCTBEHHBIM
3TanoM B QOPMHPOBAHUM €CTECTBEHHO--HAYYHOM IPaMOTHOCTH o6yqa101unx051;
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CI'IOCO6CTByeT (bOpMI/IpOBaHI/IIO HNE€HHOCTHOI'O OTHOUICHHUSI K €CTECTBEHHO-
-Hay4qHbIM 3HAaHUAM, K IIpUpPOAEL, K YEJIOBEKY, BHOCHUT CBOM BKJIaZ B 9KOJIOTHUYECKOE

00pa3oBaHue 00YYAIOLIIXCS. |

JlaHHble HampaBleHHUS B OOYYEHHM XMMHH 00eCIedHBAIOTCS crenuQuKoi
conepxaHusi  y4yeOHOro IpeaMera, KOTOPBIf  SBISIETCA  [eJarOrHyYecKH
a[IaNTHPOBAHHBIM OTPaXKeHHeM 0a30BOM HAyKM XUMUH Ha ONPee]IEHHOM STaIe eé
Pa3BUTHSL. .

Kypc xvumun Ha ypoBHE OCHOBHOTO OGIIEro 0OGpa3oBaH¥s OpUEHTHPOBaH Ha
OCBOEHME OOYJAIOIUMHCS CHCTEMBI IIepPBOHAYATIBHBIX TTOHATHIA XUMUH, OCHOB
HEOPraHMYeCKOW XMMHM M HEKOTOPHIX OTHENBHBIX 3HAYMMBIX ITOHSTHIA
OpPraHUYECKON XUMHUH.

CTpykTypa comepaHus MporpaMMbl MO0 XHMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOro moxaxozaa K e€ musydenuro. CojepikaHue CKIIAIbIBAETCS M3 CHUCTEMBI
NOHATHH O XMMHUYECKOM 3JIEMEHTE U BELIECTBE M CHCTEMBI IOHATHI 0 XUMHYECKOM
peaxiuu. OGe 3TH CHCTEMBI CTPYKTYPHO OpTaHHM30BAHEI 11O IPUHLIHITY
TIOCIIeJOBATENLHOTO PA3BUTUS 3HAHUI Ha OCHOBE TEOPETHIECKAX IIpeACTaBIICHUIHA
Pa3sHOro ypoBHS:

— @TOMHO--MOJIEKYJIIPHOTO yYeHHUs KaK OCHOBBI BCET'O €CTECTBO3HAHHUS,

— Ilepuomugeckoro 3akona JI. 1. MeHzeneeBa Kak OCHOBHOTO 3aKOHA XUMUY;

— YY€HHUS O CTPOEHHH aTOMAa ¥ XUMHUYECKOU CBA3H; |

— TMPEACTaBICHUE 00 SIEKTPOIUTHYECKONM IMCCOLMALAM BElIECTB B
pacTBoOpax.

Teopernveckre 3HaHHA pAacCMAaTPHUBAIOTCS HA  OCHOBE OMIIUPHUYECKHU
TIOJTyYCHHBIX M OCMBICTICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIE[OBATEIBHO OT OHOTO
YPOBHS K IPyTOMY, BBIIIONHS (yHKIUA 0OBACHEHHS M IIPOTHO3HPOBAHHUS CBOMCTB,
CTPOCHHA M BOSMOXXHOCTEH NPaKTHIECKOr0 NPUMEHEHHUS U MOy YeHHs H3y4aeMbIX
BEIIECTB.

OcBoeHHe mporpaMMbl 1O  XHMHH CIIOCOOCTBYeT  (OPMHPOBAHHIO
IPEAICTABIICHUS O XUMUIECKOH COCTaBISIONIEH HayIHON KapTHHBEI MHpA B JIOTHKE
€ CHCTEMHOM NIPUPOJIBI, IEHHOCTHOT'O OTHOIIEHHUS K Hay4YHOMY 3HAHHIO H METOLIaM
MO3HAaHUA B Hayke. V3yueHWe XMMHH TIPOUCXOOWT C IpPHUBJIEYEHHEM 3HAHHH U3
paHee M3Y4eHHBIX Y4eOHbIX mpenmetoB: «Okpyxarommii Mupy», «Buonorus. 5—7
knaccel» U «Pusuka. 7 Kiacey.

Ilpy W3y4eHHM XUMHH IIPOUCXOMHUT GopMupoBaHre 3HaHMI OCHOB
XUMHUYECKOH HAaYKH KaK OOIIACTH COBPEMEHHOIO €CTECTBO3HAHM, IIPaKTUYECKO
ACATENILHOCTHU YeIOBEKa M KaK OXHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIBTYpHL. 3a1aua
Y4e0HOr0 TpeaMeTa COCTOUT B (JOPMHUPOBAHIH CHCTEMBI XUMHUESCKUX 3HAHUN —
Ba)XHEHIINX (DAKTOB, HOHATHI, 32KOHOB M TEOPETHUECKUX ITOJIO’KEHUH, NJOCTYITHBIX
00001LIeHni T MHPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAayKH, B IPUOOLIEHHU K



Hay4YHBIM METOJIaM IMO3HaHUS IMPH M3YUYSHHH BEIIEeCTB U XUMHUYECKHX PEaKluii, B
(GbOopMHUPOBAaHUY U PA3BUTHU II03HABATEILHBIX YMEHUI M X IPUMEHEHHNH B y4eOHO-
TI03HABATEIHOM U y4eOHO-UCCIIeI0BATEIbCKON AeSITeIbHOCTH, OCBOSHUH IIPABUII
0e30macHOro oopalleHus C BellleCTBaMHU B IIOBCEHEBHOMN KU3HH.

[Ipu M3yueHUM XUMHHM Ha YPOBHE OCHOBHOI'O OOIIEro oO0pa3oBaHUS Ba)KHOE
3Ha4YeHHe MpUoOpeid Takue IeNH, KaK:

— (QopMHpOBaHME MHTEJUIEKTYaJbHO Pa3BUTON JIMYHOCTH, IOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOATEIFHOMY IPUHATHIO PEIICHHH,
CIIOCOOHOU aanTHPOBATHCSI K OBICTPO MEHSIOIIMMCS YCIIOBHUAM XKHU3HU;

— HampaBJIeHHOCTh OOydYeHHs Ha CHCTEMaTHYecKoe IpHOOIIeHHe
ofyJarommxcs K CaMOCTOSITeNIbHOW I103HaBAaTeNbHOW MAEsITeNbHOCTH, HAayYHBIM
MeTOJaM IO3HAaHUS, (POPMHUPYIOUIMM MOTHBAIMIO U Pa3BHUTHE CIIOCOOHOCTEH K
XUMUW,

— obecrnieyeHue ycloBUH, CIIOCOOCTBYIOMMX MTPUOOPETEHUIO 00YIAFOIIMUCS
OIBITA Pa3sHOOOPA3HON MESTeNBHOCTH, TO3HAHMS M CAMOIIO3HAHHS, KIIOYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIWMI), MMEIOIINX YHHBepCalbHOE 3HAYEHHE IS
Pa3INYHBIX BUIOB JAEATEIHHOCTH;

— ¢dopMupoBaHue o0Omell (YHKIMOHAIBHOW H  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHHA OOBSACHATP M OICHWBATh SABJICHHSA
OKDY’KaloIllero MHUpa, HCIIONb3Ysl 3HAHWS K OMbIT, IOJY4YEHHBIC NMPH H3YYCHHH
XMMUH, IPUMEHATD UX IIPHU PeIleHNH Ipo0ieM B IIOBCEAHEBHOM XU3HU U TPY IOBOK
JEeSTENIbHOCTH;

— (QopmupoBaHHe y OOyYarOIIMXCS TIYMAHHCTMYECKUX OTHOIICHHMH,
IOHUMAHUS NEHHOCTH XUMUYECKHUX 3HAaHUU JUISI BBIPAOOTKH 3KOJOTHYECKH
1ie71ec000pa3sHOro IOBENeHHsT B OBITY M TPYOOBOM JEATENHFHOCTH B ILEIAX
COXPaHEHHUs CBOETO 3I0POBBS M OKPY KaIOIIEeH MIPUPOTHON CPeIbI;

— pasBUTHE MOTHBAllMd K OOYy4EHHUIO, CIOCOOHOCTEH K CaMOKOHTDOIO H
CaMOBOCIIMTaHMIO Ha OCHOBE YCBOEHHUS OOIIEYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(UIS U HANPaBIEHHOCTH NAJbHEHIIEro
o0yueHus.

OG1iee rc0 YacoB, OTBEAEHHEIX IS U3y YSHHsI XUMHUH Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus, cocTaBisger 136 yacoB: B 8 Kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kinacce — 68 yacoB (2 waca B HEZIENIO).



COJAEPKAHUE OBYUYEHMUSI

8 KIIACC

IlepBoHaYa/IbHbIEe XUMHYECKHE MOHATHUS

IIpenmer xumuu. Ponbp XuMum B )XKU3HM 4elloBeKa. XUMHS B CHCTEME HayK.
Tena m BemectBa. du3nueckue cBOICTBa BelIeCTB. ATrperaTHoe COCTOSHHE
BelecTB. IIoHATHE O MeTofaxX MO3HaHWS B XUMHH. YUCTHIE BeIleCTBAa U CMECH.
CrnocoOrl pa3zeneHus cMeceii.

ATOMBI ¥ MoJleKynbl. Xumuyeckue 5sieMeHTHl. CHMBONBI XMMHUYECKHX
anemMeHTOB. [IpOCTHIE U COMKHEIE BellecTBa. ATOMHO-MONEKYJIIPHOE YUeHHe.

Xumudeckas ¢popMyia. BaleHTHOCTS aTOMOB XUMHYECKHX JIEMEHTOB. 3aKOH
IIOCTOSHCTBA cocTaBa BeulecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCHTENbHAS
MOJIEKyJIsIpHas Macca. MaccoBasi IOl XMMHUYECKOT'0 3JIEMEHTA B COEMHEHHH.

Komnuectso BemectBa. Monb. MonsipHas macca. B3auMOCBS3b KOJIHYECTBA,
MacCel M 4YHCIa CTPYKTypHBIX €IUHHMI[ BellecTBa. Pacu€tel mo dQopmysaam
XMMUYECKUX COSIMHEHU.

Dusnyeckue U XMMHUYECKHE SBICHUS. XUMUYECKasl peakluus U e MpU3HaKH.
3aKOH COXpaHEHHs MacChl BelIeCTB. XWMHYeCKHe ypaBHeHHs. Kiaccudukanus
XMMHYECKHUX peakluil (CoeIUHEHUsI, Pa3NIOKEHHSI, 3aMellleHHsI, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO ¢ XMMMYECKOH IOCYZOH, paBuiamMu paboThl B JIabopaTopuu H
npuéMaMy 0OpalleHus ¢ 1abopaTOpHBIM 000pYIOBaHUEM, H3YUYEHHE M OIKMCAHHUE
Quspueckux CBOKMCTB 00pasLOB HEOPraHMYECKUX BEINECTB, HaOIOJCHHe
(usnyeckux (HIaBleHHe BOCKA, TasHHE JIbJa, PACTHPAHHME caxapa B CTYIIKE,
KUIEHWE M KOHIEHCALMS BOABI) U XUMHYECKUX (TOpPEHHE CBEYH, IPOKAIUBAHUE
MEJHOHM IIPOBOJIOKHM, B3aUMOJEHCTBIE Mella C KUCIIOTOH) SIBIIEHMiA, HAOIIONeHNE U
OIMCaHNe NPU3HAKOB MPOTEKAHMS XMMHMYECKHX peakIuil (pa3jiodKeHHe caxapa,
B3aUMOJICHCTBHE CEPHOM KHCIOTBI C XJIOPUAOM Oapwusi, pas3ioKeHUe TUAPOKCHIA
menu (II) npu HarpeBaHuy, B3auMoeiicTBHe Kele3a ¢ pacTBopoM comu Meau (II),
U3ydeHue CIoco00B pa3fieNleHusl CMeceil: ¢ IOMOIIBI0 MarHuTa, GHILTPOBAaHME,
BBIIIAPUBAHKE, TUCTUILIALMS, XpoMaTorpadusi, IpoBeJeHne OYUCTKH II0BAPEHHOI
CollY, HAOMIOJEHME W  ONKCAaHHEe  pe3yJIbTaTOB  MPOBEIEHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3JaHHe MOJENEdl MOJEKyI
(IapocTepKHEBBIX).

Baskneilluue npeacTaBuTe 1M HEOPraHMYECKHX BelECTB

Bosnyx — cmech rasos. CocraB Bosmyxa. KHCIOpOx — 3/eMEHT U IIpocToe
BelecTBo. Haxoxaenuwe kuciopoma B mpupozpe, (GU3MYECKMEe U XUMHUYECKHe
coiictBa (peaxuum ropenus). Oxcunsl. Ilpumenenue xuciaopoga. CrocoObl
NONyYeHUs] KHUCIOpoga B JIaOOpaTOpuM M IIPOMBINUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoze. O30H — aJIOTpoNHas MOAUPHUKAIHS KUCIOPOa.



—

TemmoBoit 5 PexT XUMUYECKOM pPeakIuH, TEPMOXUMHUYECKUE YpaBHEHHI,
5K30- U JHIOTEPMHUYECKHE peakiuy. TOIIMBO: Yroib M MeETaH. 3arps3HeHHe
BO3/lyXa, yCHIEHHE TapHUKOBOTO () eKTa, paspylIeHHe 030HOBOTO CIOS.

Bomopos — aieMeHT 1 pocToe BemecTso. HaxoxaeHre Bogopoaa B Ipupose,
(hU3MUECKHE U XUMIIECKHE CBOMCTBA, IPIMEHEHHE, CIOCO0BI motyyeHus. KucimoTsl
Y COJIU.

MounspHblii 00b€M ra3oB. PacuéTsl 10 XUMHYECKHM YpPaBHEHUSM.

dusuyeckue cBoMcTBa BoABl. Boja Kak pacTBOpUTENb. PacTBOpEL
HacplmenHsle ¥ HeHACHIIEHHBIE PacTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 1oJsl BELIECTBA B pacTBOpe. XUMHUECKUe cBo¥icTBa BoAbl. OCHOBaHUA.
Pojs pacTBOPOB B MPHUPOJIE M B KU3HM 4eloBeKa. KpyroBopoT BOIBI B IPUPOJE.
3arps3HeHre MPUPOAHBIX BoJ. OXpaHa M OYUCTKA MPUPOIHBIX BOJ.

Kiaccudukanus Heopraumdeckux coemusenuit. Oxcunpl. Kiaccupuxanus
OKCHIOB: coyeoOpasyromue (OCHOBHbIE, KHCIOTHBIE, aMQOTEpHBIE) H
HeconeoOpasyromue. Homenknatypa OKCHUAOB. DHU3HYECKHE H XHUMHYECKHE
cBoiicTBa okcunoB. [lomyyeHue okCumoB.

OcHoBarusa. Knaccupukamus OCHOBaHWMN: INENOYM K HEPaCTBOPHUMBIE
ocHoBanusa. HomeHkiarypa ocHoBaHUil. Du3nyecKkue U XHUMUYECKUE CBOMCTBA
ocHoBaHuH. [loyyeHne ocHOBaHUM.

Kucnotel. Kitaccudukanus xucnor. Homenknatypa kucior. Ousnyeckne u
XMMHMYECKHE CBOMCTBA KHCIOT. Psan aktuBHocTH MetainoB H. H. bekerosa.
ITony4yenue KUCIIOT.

Conu. Homenkiarypa coineii. @uzndyeckue U XMMHUYECKHE CBOMCTBA COJIEH.
ITonydenune coneil.

I'eHeTHUecKas CBSA3b MEXIy KilacCaMHU HEOPTraHUYECKUX COENUHEHHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/ieJIeHne CoJlep KaHus KUCIOopoJa B BO3AyXeE, IIOIyYEHHE,
coOupaHue, paclio3HaBaHHEe M H3yUeHHe CBOMCTB KHCIOpOJAa, HaOII0AeHHe
B3aMMOJIEHCTBHSI BEIIECTB C KHCJIOPOAOM U YCIOBHS BO3HUKHOBEHHS W
IpeKpalieHus ropenus (moxapa), 03HaKoMJIeHHe ¢ 00pa3liaMi OKCHIOB M OITUCaHHe
UX CBOMCTB, IIOJNy4YeHUE, COOMpaHWE, pacllO3HaBaHUE MU U3y4YEHHE CBOWCTB
BOiOpoJia (ropeHue), B3anMoelictere Bogopoaa ¢ okcuaoM meau (I1) (BozamMoxHO
UCIIOJIh30BaHUe BHUIeOMaTepHasoB), HaOmogeHre o0pa3lioB BellecTB KOIUYECTBOM
1 Monb, uccnenoBaHue OCOOEHHOCTEH pacTBOPEHHUs BEIIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OIpeAeNIEHHOW MaccoBOM moieit
PacTBOPEHHOI'O BEIECTBA, B3aMMOJEWCTBHE BOABI C MeTallaMHU (HaTpueM u
KaJblpieM) (BO3MOXKHO HCIIOJB30BaHHE BHJEOMaTepHasoB), HCCIEIOBaHUE
00pa3IoB HEOPraHNIECKUX BEIIECTB Pa3IMYHBIX KJIacCOB, HAOOIeHHE U3MEHEHUS
OKpacKy UHJIUKATOPOB B paCTBOpax KHUCIIOT U IeJIoUel, U3yuyeHne B3auMOIeCTBUS
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oxcupa meau (II) ¢ pacTBOpoM CEPHOM KHCIOTBI, KHCIOT C MeTalllaMy, peakuui
HeWTpaM3alliK, TOJyYeHHe HepacTBOPUMBIX OCHOBAHMH, BBITCCHEHHE OJHOrO
MeTalna JPYTUM U3 PacTBOpPa COJIM, PElleHHe SKCIIEPUMEHTANIBHBIX 33/1ad 110 TEME
«BaxHeifmye Ki1acchl HEOPraHUYECKUX COSAUHEHHIY .

Iepuoauueckuii 3akoH u Ilepuoaudveckasi cucTeMa XAMHYECKHMX
snementoB JI. M. Menneneesa. Crpoenne aTomMoB. XHMH4YECKas CBS3b.
OKHCJINTENbHO-BOCCTAHOBUTEILHbIE PeaKIHH

I[lepBle TOMBITKH KIaCCH(QUKAMHA XUMHIECKHMX 3JIEMCHTOB. [Tonsitue o
[pyNIaX CXOMHBIX OJIEMEHTOB (IeNOYHble M INEeJI0YHO3EMENbHBIC METaJLIBl,
TaJIOTeHBI, HHEPTHBIE Ta3bl). DIIEMEeHTHI, KOTOpEIe 00pa3yroT aM(pOTepHbIE OKCHUIBI
Y TUJPOKCHUJIBL. ,

INepuoauueckuii 3axoH. Ilepuoauyeckas cucreMa XMMHIECKHUX SJICMCHTOB .
1. Menneneesa. KopoTkonepuoanas u JumHHOIEpHoaHas Gpopmel [leproaueckoi
cucTeMbl xumudeckux dinementoB JI. V1. Menpeneesa. Ilepuoabl u TpymHIIBL
duzndecKuil CMBICI ITOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJICMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX sfiep. M30TOMbL. JIIEKTPOHEL. Crpoenue
SIEKTPOHHBIX  O0ONIOYeK aTOMOB MepBhIX 20 XMMHYECKHMX  JJIEMCHTOB
I[Tepuomuaeckoit cucrems! [, M. Menpeneesa. XapakTepHCTHKa XMMUYECKOTO
3JIeMEHTA IO €T0 IMOJ0XXEHUIO B Hepnonnqecxoﬁ cucreme /1. 1. Menzeneesa.

3aKOHOMEPHOCTH M3MEHEHHs paJuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUTMYECKUX 1 HEMETAUTMYECKUX CBOXCTB I10 TPYyIIIIaM B IepruoaaM.

3uadenue Ileproguyeckoro 3akoHa 1 Ilepuoanieckoii CHCTeMbl XUMUIECKUX
SMIEMEHTOB I pa3BUTHs Hayku u mpaktuku. JI. Y. MenneneeB — y4&HBIA M
IpaKIaHWH. |

Xumuueckass cBsi3b. KopaneHTHas (TONspHAsT M HENONSpHas) CBA3b.
DJIeKTPOOTPULIATETLHOCTh XUMUYECKUX 31eMeHTOB. loHHasI CBS3b.

Crenenp oxucieHuss. OKHCIUTEIBHO--BOCCTAHOBUTENIBHBIC  PEAKLUHU.
ITporiecchl OKUCIICHUS U BOCCTaHOBNIEHMs. OKHUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepuUMenm:

H3yueHHe OOpaslOB BELIECTB METAINIOB U HEMETAIUIOB, B3aUMOACHCTBHE
TUIPOKCHIA I[MHKA C pacTBOpaMH KHCIOT M IIEJIOoYel, NMPOBEJCHHE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIMTEIHbHO-BOCCTAHOBUTENBHBIX  PeaKIuH
(ropeHue, peakiiy Pa3IoKEHHs, COSAUHEHMS).

Mesicnpeomemmnole céasu

Peanu3anys MeXIIpeJMETHBIX CBs3eil NP W3ydeHHH XMMHMU B 8 Kiacce
OCYILECTBJIIETCS. Yepe3 HCIONB30BaHME KaK OOLIMX eCTeCTBEHHO--HAYYHBIX
MOHSTHM, TaK ¥ IOHATHM, SABISIOIMIMXCS CUCTEMHBIMU JUISL OTAEJBHBIX NMPEAMETOB
€CTECTBEHHO--HAyYHOTI'O I{UKJIA.
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O61re ecTeCTBEHHO--HAayYHbIe MOHATHUS: Hay4yHbIH (aKT, THIOTE3a, TEOpH,
3aKOH, AaHaJKW3, CHHTEe3, KiIaccuUKauus, IepHOIUYHOCTh, HaOIIOEHHE,
OKCIIEPUMEHT, MOAETHPOBAHUE, USMEPEHUE, MOJIEID, IBIICHHE.

dusnka: MaTepus, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, MOH, HyKIIH/]l, ©30TOIIHI,
PaJIMOaKTUBHOCTB, MOJIEKYJIa, OJIEKTPHIECKUHA 3apsj, BEILIeCTBO, TENIO, OOBEM,
arperaTHoe COCTOSHHE BEINECTBa, TIa3, (U3WYECKHe BEIWYHHBI, EIMHUIIBI
U3MepeHHsI, KOCMOC, TUIaHeTHl, 3B€311b1, CoNHIe.

Buonorus: ¢potocuHTes, ApIXaHue, 6uochepa.

I'eorpadus: armocdepa, ruapocdepa, MIHEPAIBI, TOPHBIE TOPOBI, OJIE3HEIE
HCKOIIaeMble, TOILUINBO, BOIHbBIE PECYPCHI.
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IVIAHUPYEMBIE PE3YJBTATHI OCBOEHMSI IIPOI'PAMMBI 11O
XNMHUH HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUS

JUYHOCTHBIE PE3YJBTATHI

JIMYHOCTHBIE pe3yNbTAaTHl  OCBOEHHUS IIPOrpaMMbI  OCHOBHOI'O  OOIIero
00pa30BaHMA JOCTHTAIOTCS B XOJe OOyYeHHS XHMHM B €IMHCTBE Y4eGHOH 1
BOCIUTATENBHON NESTEbHOCTH B COOTBETCTBHH C TPAJULIOHHBIMY poccuiicKuMuU
COLUOKYILTYPHEIME U JyXOBHO-HDAaBCTBEHHBIMH LEHHOCTSIMH, IPHHATHIMH B
OOIleCTBE MpaBUIAMH ¥ HOPMaMH [OBENCHHS W CIIOCOOCTBYIOT Ipolieccam
CaMOITIO3HAHMS, CAMOPA3BUTHS ¥ COLUANU3AIMN O0YIAIOIIIXCS.

JINYHOCTHBIE ~ pPEe3yNBTAaTBI  OTPaXKAOT  T'OTOBHOCTS oOyuJaromuxcs
PYKOBOACTBOBATECS ~ CUCTEMOHM IIO3WTHBHBIX LEHHOCTHBIX OpHEHTALMH 1
pacCIIMpeHre OIBITA NEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOro BOCIUTAHUS:

[IEHHOCTHOI'O OTHOIIEHHS K OTEYECTBEHHOMY KYJBTYPHOMY, HUCTOPUYECKOMY
¥ Hay4qHOMY HACICIVIO, NMOHMMAHWsS 3HAYEHHS XHMUYECKOH HAyKH B SKU3HH
COBPEMEHHOI'0 00IIecTBa, CHOCOOHOCTH BIaIeTh AOCTOBEpPHON HHQOpMaLMeld o
TICPENIOBBIX MOCTHXKCHUAX M OTKPBITUAX MHPOBOH M OTEUeCTBEHHOI XUMUH,
SaUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OGLIECTBA;

2) rpamxIaHCKOro BOCHHTAHMS:

IPENCTaBICHUS. O COLMAIBHBIX HOPMAaxX M IPAaBHIAX MEXIMIHOCTHEIX
OTHOIIECHUH B KOJUIEKTUBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B 0O0IIIeCTBEHHO
II0JIE3HOI, yqe6Ho-Hccne,u013aTeJILCKoﬁ, TBOPYECKOM M  JOpyrMX BHAax
ACATEIILHOCTH, TOTOBHOCTH K pasHOOOpPa3sHOM COBMECTHOM esTelbHOCTH pu
BBIIIOIHEHWH Y4YeOHBIX, TMO3HABATENBHBIX 3a7ad, BBIIONHEHHH XUMUYECKIX
SKCIICPUMEHTOB, CO3MaHNH YIeOHBIX IPOEKTOB, CTPEMIICHHS K B3aHMMOIOHHMAHMIO
11 B3aMMOTIOMOII B IIPOLIECCE 3TOH y4eOHOM e TeIbHOCTH, TOTOBHOCTH OI[CHHBATE
CBOE IOBEJEHHE WM MOCTYIKH CBOMX TOBAPHINEH ¢ IO3ULUN HPAaBCTBEHHBIX U
NPaBOBBIX HOPM C YYETOM OCO3HAHHS ITOCIIE ICTBHIA IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHHS:

MHPOBO33PEHYECKUE MPEACTABICHUSI O BEILECTBE M XUMUYECKO peakuuu,
COOTBETCTBYIOUINE COBPEMEHHOMY YPOBHIO DPa3sBHTUS HAyKH M COCTABISIOIIME
OCHOBY UL TIOHMMAHMS CYIIHOCTH Hay4HON KapTHUHEI MHpa, IIPECTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pasBUTHA IIPUPOJBI, B3aMMOCBS3SX YETOBEKA C
IPUPOIHOM CPENOH, O POJIM XUMHUH B TO3HAHUH HTHX 3aKOHOMEPHOCTEH;

TIO3HABATE/IbHBIC MOTHUBEI, HANpaBIe€HHbIE Ha IOMyYeHHe HOBBIX 3HAHHMIH MO
XUMHY, HEOOXOMUMEIE IUIsi OGBACHEHHS HAGIIONAEMbIX MIPOLIECCOB W SIBIICHUH,
TIO3HABATEJIFHOW, MH(OPMAIMOHHOM W YHTATEIHCKOM KyJbTYpPEl, B TOM YHCJIE
HABBIKOB ~ CAMOCTOATENLHOM paboThl ¢ y4eGHBIMH TEKCTamH, CIIPaBOYHOI1



JTUTEPATypoOd, JOCTYIHBIMH TEXHHYECKHMMH CpPeICTBaMHU HH()OPMAIIMOHHBIX
TEXHOJIOTHIf;

HHTEpeC K OOYYEHHIO M ITO3HAHHMIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH M
CIIOCOOHOCTh K  CcaMo000pa3oBaHMIO, IIPOEKTHOM M  HCCIIEJOBATEIbCKOM
IEesITENIBHOCTH, K OCO3HaHHOMY BBIOOPY HAaNpaBIEHHOCTH W YPOBHS OOy4YeHHs B
JanbHeunIeM;

4) popMupoBaHusi KyJbTYPbI 3A0POBbSI:

OCO3HaHHWE IIeHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOIIEHHA K CBOEMY
37I0pOBBIO, YCTAHOBKHM Ha 3JOPOBEIM 00pa3 >XKM3HM, OCO3HAHHE IIOCIEACTBHU U
HEIpUITHEe BPEIHBIX MPHUBBIUEK (YIIOTpeOIeHHs aJIKOroJIsl, HAPKOTHUKOB, KypeHHs),
HEOOXOMUMOCTH COOJIIOJeHHMS TMpaBUil OE30MMaCHOCTH IIPH  OOpaIlleHHH C
XUMUYECKIMU BEIIECTBAMH B OBITY U peajbHOMN XKU3HU;

5) TpynoBoro BocmuTaHusi:

MHTEPEC K MPAKTUIECKOMY M3YyUeHHIO Mpodecchii U Tpyla pa3InyHOro poja,
yBaxkeHHe K TPyAy U pe3yJbTaTaM TpyAOBOU AeSITEIbHOCTH, B TOM YHCJIe HA OCHOBE
NpUMEHEeHHUS  TIPeIMETHBIX 3HAaHUM 110 XUMHH, OCO3HAaHHEIH  BEIOOpD
WHIVWBHUAYaJIbHOU TPAEKTOPUH MPOAOJKEHUS 00pa30BaHUs ¢ YUETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHHU, OOILIECTBEHHBIX HHTEPECOB U IMOTPEOHOCTEH,
yCIIEHTHOM Npo¢heCCHOHAIBHOM AeSITENbHOCTH U Pa3BUTHS HEOOXOMUMBIX YMEHHIHA,
FOTOBHOCTB a[JalITUPOBAThCS B MPO(ecCHOHANBHOM cpefe;

6) 3Kx0/10rH4ecKoro BOCIUTAHUS:

9KOJIOTUYECKH 1[eJIeco000pa3Hoe OTHOLIEHHE K MIPUPO/ie KaK HCTOYHHKY JKU3HU
Ha 3eMje, OCHOBE €€ CyIlIeCTBOBAHHUS, MOHHUMAaHHE I[EHHOCTH 3I0POBOrO H
Oe3zomacHoro oOpa3a JKM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
Gu3MUeCKOMy ¥ TICHXMYECKOMY 3I0POBBIO, OCO3HAHME LIEHHOCTH COOJIIONEHHS
IpaBuI1 6€30I1aCHOTO MOBEICHUS P paboTe ¢ BEIIECTBaMH, a TAaKXKe B CUTYAIHIX,
YIPOXKAIOIIMX 300POBBIO U XXHU3HHU JIFOJIEH;

CIIOCOOHOCTH NPUMEHSATHh 3HAHUS, MOJydyaeMble P U3yYEeHHH XUMHH, IS
pelleHus 3a1ay, CBSI3aHHBIX C OKpY’KaroIllel NMPUPOIHON CpeIoi, IS MOBBIIIEHUSI
YPOBHsS  DKOJOIHYECKOH KyJbTYphl, OCO3HaHUS MJIOOATBHOrO  XapakKTepa
SKOJIOTHYECKUX IpoOJeM U IMyTel MX pelleHHs IOCPEICTBOM METOHOB XHMHH,
5KOJIOTMYECKOI'0 MBILUICHUS, YMEHUSI PYKOBOACTBOBAThCSI UM B II03HABATEIbHOM,
KOMMYHHKATUBHOM U COLIMAIIBHON NMPaKTHKE.

METAIIPEAMETHBIE PE3YJBTATBI

B cocrtaBe MeTampeaMETHBIX Pe3yJIFTaTOB BBIAEIAIOT 3HAYUMBIE IS
(opMHpOBaHUsI MEPOBO33PEHHUS OOIIEHAY YHBIE TOHTHS (3aKOH, TEOPHSI, IIPHHILIMII,
ranoresa, (axkT, CUcCTeMa, TMpOLEecC, 3KCIEPUMEHT U JPyroe.), KOTOpHIE
UCIIOJIE3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax H IO3BOJIAIOT Ha
OCHOBE 3HAHHUHI M3 3TUX IPEeIMETOB (POPMHUPOBATH IPEICTABICHHE O LEJOCTHOM



HAy4YHOU KapTHHE MUpa, U YHUBepCalbHble yueOHble JelCTBHS (II03HABATENBHEIS,
KOMMYHHKATHBHBIE, PETYJITHUBHbIE), KOTOpBIE OOECIEUMBAIOT (POPMHUPOBAHHE
FOTOBHOCTH K CAMOCTOSTENIHHOMY IUIAHHPOBAHUIO U OCYLIECTBICHUIO y4eOHOM
IesSTeIbHOCTH. ‘

ITo3HaBaTebHBbIE YHUBEpPCAJIbHbIE y4eOHbIE AelCTBHUS

Ba3oBble JJornueckne JelHCcCTBUs

YMEHHUsI WCIONB30BaTh MPUEMBI JIOTMYECKOrO MBINUICHHUS TPH OCBOCHUU
3HAHHIA: PacKPHIBATH CMBICH XUMUUYECKUX IOHATHH (BBIAENATH MX XapaKTepHBIE
IpU3HAKY, YCTaHABIMBATh B3aMMOCBA3b C JIPYTHMH MIOHSATHAMM), KCIIOJB30BAThH
MOHSTHS I OOBSICHEHUS OTHENBHLIX (DAKTOB U SIBIIEHUH, BEIOMpAaTh OCHOBAaHUS U
KPUTEPUH U1 KIIaCCH(PUKAIIMM XUMUYECKHX BEIIECTB U XUMHMYECKHX PEaKiuy,
YCTaHABJIMBaTh MPUYMHHO-CIIEICTBEHHBIE CBS3M MeXIy OOBEKTaMM H3y4YeHUS,
CTPOMTE JIOTHYECKHE pacCyXaeHus (MHAYKTUBHBIE, JeXyKTHUBHBIE, IO aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKJIFOUCHUS;

yMEHHME IPUMEHSATh B TMpollecce IO3HAHMA NOHATHA (IPEIMETHbIE U
MeTalpeIMeTHbIE), CHMBOIMYECKHE (3HAKOBBIE) MOZIEIIH, MCIIOIb3yEMBIE B XUMUH,
IpeoOpa3oBEIBATh IIIMPOKO IPUMEHSIEMBIE B XUMHUH MOJIENIBHEIE IIPEICTaBICHUS —
XMMHUYECKMM 3HaK (CHMBOJ dJIEMeHTa), XuMu4eckas (opMyna M YypaBHEHHE
XMMHYECKOH peaklUy — MpH pellleHNH y4yeOHO-II03HAaBaTeNBHbIX 3a1a4, C YYETOM
STUX MOJEJBHBIX IpeACTaBICHUI BBIABIATH U XapaKTEepPU30BaTh CYINECTBEHHBIE
IPU3HAKKA M3yYaeMbIX 00BEKTOB — XUMHUECKUX BELIECTB U XUMHUYECKHX PEaKIUi,
BEIBIATH  OOINME 3aKOHOMEPHOCTH, MNPUYUHHO-CIECICTBEHHBIE CBSI3H H
IIPOTHUBOPEYHS B U3y4aeMbIX IIpoIieccax U SIBIEHUSX.

Ba3zoBble HccieqoBaTe/IbCKHeE 1eCTBHS:

YMEHHE HCIIOJb30BaTh IIOCTaBJICHHBIE BOIIPOCHI B KAa4eCTBE HHCTPYMEHTa
IIO3HAHUA, @ TAK)KE B Ka4eCTBE OCHOBBI JIsI JOPMHUPOBAHUSI TUIIOTE3HI 110 IIPOBEPKE
MIPaBUJIFHOCTH BBICKA3bIBAEMBIX CYyKICHUM;

NpUOOpPETEHUE OMNbITa IO IUIAHUPOBAHWIO, OpPraHU3allid W IIPOBEICHHIO
YUYEHHYECKUX OSKCIIEPUMEHTOB, YMeHHe Ha0loJaTh 3a XOIOM IIpolecca,
CaMOCTOSTEIHHO IIPOTHO3UPOBATh €ro pe3yNbTar, GopMyJIUPOBaTh 00OOIIEHUS M
BBIBOZBI 10 pe3yIbTaTaM MPOBEAEHHOI'O OIbITA, UCCIENOBAaHMUs, COCTABIATE OTYET
0 mpoAeiaHHoi pabore.

PaGora ¢ undopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATh W MHTEPIPETHPOBATh HH(DOPMAIUIO
pa3IUYHBIX BUAOB U (OPM MpeCTaBiIeHus, IOIydYaeMyl0 U3 pa3HbIX HCTOYHHUKOB
(Hay4YHO-TIONyNIApHAs JIATEPAaTypa XHMHYECKOTO COAEpXKaHHs, CIPaBOYHEBIC
nmocobus, pecypcsl MHTepHeTa), KPUTHYECKH OLIEHHBATh IIPOTUBOPEUMBYIO H
HEeJJOCTOBEPHYIO HH(POPMALIUIO;



yMeHHe NPUMEHATh PasjiivHble METOABI M 3aIpOCHl IIPK MOUCKE U 0TOOpe
MHGOPMAIIM W COOTBETCTBYIOIIMX IAaHHBIX, HEOOXONMMBIX IJIsi BBIOIHEHHUS
y4eOHBIX ¥ TI03HABATEIBHBIX 33]1a4 ONpPENeNEHHOT0 THIA, IPUOOPETEHHE OIIBITA B
007aCTH  WCIONB30BaHMA HH(DOPMAIIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOIMH,
OBJIaJIeHHE KYJIBTYpOi aKTUBHOT'O HCIIOJIB30BAHUSA PA3IMYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSTEIBHO BBIOUPATh ONTUMANBHYIO (hOpMy IpecTaBIeHNs HHOPMaIMU 1
WIUTIOCTPUPOBATh pelllaeMble 3afa4d HECJIO0XKHBIMH CXeMaMy, JuarpaMMaMy,
apyruMu popmamu rpaduKy U KX KOMOMHALUAMHY,

yMEeHHe WCIOJNB30BaTh M AHAIM3UPOBAaTH B Iporecce yueOHOM U
MCCIIEOBATEILCKOM IeITeIbHOCTH MH(GOPMAIIUIO O BIMSAHHM IPOMBIILICHHOCTH,
CeNBCKOTO XO3fCTBA W TPAHCIIOPTAa Ha COCTOSIHUE OKPYXKAIOIIEH IPUPOIHOM
CpeJbl.

KoMMyHHKAaTHBHbIE YHUBEpcaJbHbIE y4eOHbIe AeidCcTBHS:

yMEeHHs 33/1aBaTh BOIPOCH (B X0/e AUaiora U (UIK) JUCKYyCCHHU) IO CYIIECTBY
o0cyxmaeMoit TeMbl, (GOPMYJIHPOBATH CBOM IPEIUIOKEHHS OTHOCHTEIIBHO
BBITIOJTHEHHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUSI ~ IPEACTaBIATh  IOJydYeHHBIE  pe3yNbTaThl  I103HABaTEIbHOM
IEeATENBHOCTH B YCTHBIX M IHUCBMEHHBIX TEKCTaX; JejIaTh IPEe3CHTAIUI0
pe3yJbTaTOB BBIIOJHEHMS XUMHYECKOTO 3KCIepUMeHTa (1abopaTOpHOro OIIbITa,
na6opaTopHOM PaboTHI [0 UCCIIEOBAHUIO CBONCTB BELIECTB, YUeOHOTO IIPOEKTa);

yMeHHsT y4eOHOTrO COTPYAHHYECTBA CO CBEPCTHHKaMH B COBMECTHOM
[IO3HABATEJIBPHONM W  HCCJIEIOBATEeNbCKOM  JEATEIBPHOCTH IIPH  PEIICHHH
BO3HHUKAIOIIKX IMPOoOJieM Ha OCHOBe yd4éra OOLIMX HMHTEPECOB M COINIACOBAHHMS
no3unuii (o0cyXxmeHus, oOMeH MHEHUSIMH, «MO3TOBBIE INTYPMED», KOOpAHMHAIIMS
COBMECTHBIX ~ JEHCTBUI, OIpeNeleHUE KpPUTEpPUEB II0 OLEHKE KavecTBa
BBITIOJTHEHHOM paOOTHI U JIpyrue).

PeryjsiTUBHbIe YHHBepcaabHble YueOHbIe JeHCTBHA:

YMEHHE CaMOCTOSTENbHO OIpeNessaTh LEId AEITEIbHOCTH, IIaHWPOBATh,
OCYIIECTBIIATh, KOHTPOJIMPOBATh U IPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
IeATeNILHOCT, BEIOMpaTh Hanbosee 3 dekTUBHBIE CITOCOOBI PELIeHUs YYeOHBIX U
IO3HABATEIbHBIX 3allad, CaMOCTOSTEIbHO COCTaBIATh WM KOPPEKTHPOBAThH
IPEIIOKEHHBIN aJrOpuT™M [eHCTBUH IpU BBINOJHEHMM 3alaHMi C Y4ETOM
HOJTlyYeHHs] HOBBIX 3HAaHUN 00 HM3ydaeMbIX OOBEKTax — BEIIECTBAX M peaKIMsAX,
OLIEHHBATh COOTBETCTBHE IIOJYyYEHHOrO pe3yibTaTa 3asBICHHOW LIEIH, YMEHHE
HCIIOJIB30BATh U aHAJIM3UPOBATh KOHTEKCTEHI, IIpeJiaraéMble B yCIIOBUH 3aJaHHH.

MNPEAMETHBIE PE3YJIbTATBI |

B cocraBe ImpeIMETHBIX pe3yJbTaToB II0 OCBOGHHIO 003aTENLHOIO
COZIEp)KaHMsl, YCTAHOBJIEHHOTO MaHHOW (enepanbHON pabouedl NporpamMMO,
BBIACISAIOT. OCBOGHHBIE OOYYAIOIMMHUCS HaydHbIe 3HAHHS, YMEHHUS U CIOCOOBI



HNCWCTBUH, crenuduueckue s npeaMeTHoOW obmact  «XWMHS», BHIBI
ACGATCIBHOCTH  IIO  IIONYYEHHIO HOBOTO  3HAHMS, €r0  WHTEPHpPETAIldH,
IPe0OPA3OBAHKIO ¥ IPUMEHEHHUIO B PasNUYHEIX y4eOHBIX U HOBBIX CHTYALIMSX.

K xonmy oby4enus B 8 ki1acce npeaMeTHsie pe3ybTaThel Ha 6a30BOM YpOBHE

AOJDKHBI OTPAXKATh CHOPMUPOBAHHOCTS ¥ OGYUAIOIIUXCS YMEHHMIA:

® PACKpBIBaTh CMBICI OCHOBHBIX XUMHYECKHX IIOHATHIA: aToM, MOJNeKyla,
XMMUYECKMH SJIEMEHT, MPOCTOE BEINECTBO, CIIOXHOE BEIIECTBO, CMech
(0nHOpONHAS M HEOXHOPOAHAS), BAICHTHOCTh, OTHOCHTE/IbHAS ATOMHAS I
MOJICKYIISpHAs Macca, KOJNHMYECTBO BENIECTBA, MOJb, MONSApHAas Macca,
MaccoBasd NOJI1 XUMUYECKOT0 3JIEMEHTa B COEIUHEHHIHU, MOIISIPHEIA 00BEM,
OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIIATENFHOCTh, CTENEHb
OKHCJICHHA, XUMHUYECKas peaklus, KIaCCHQUKALUS peakiuil: peaxijuu
COCNMHEHHS, PCAaKUMU DPA3NOXKEHUs, PEaKUMH 3aMelleHHs, peaKiHu
OOMeHa, 9K30- M SHIOTEPMUYECKHE PEaKLH, TeIIOBOMN s dexT peaxiumy,
ANPO aTOMa, SIIEKTPOHHBIH CIION aToMa, aTOMHasi OpGUTaNIb, PALIAYC aToMa,
XUMHIECKas CBs3b, NOJIAPHAsA M HETOJApHAs KOBaJEHTHAs CBS3b, HOHHAS
CBi3b, HOH, KaTHOH, aHHOH, pacTBOP, MaccoBas JONS BeLIECTBA
(IpOLEHTHAs KOHLEHTPALYS) B pacTtBope;

* WIIIOCTPUPOBATE B3aUMOCBSI3b OCHOBHEIX XAMHUYECKHX MOHATHH U
IIPUMCHATD STH IOHSATHUS IIPU ONMCAHUH BEIIECTB U MX MPEBPAICHHIL;

° HCIIOJIB30BATh XHMHYECKYI0O CHMBOJIUKY Ul COCTaBJICHUS bopmy
BELIECTB ¥ yPaBHEHHI XUMUIECKUX PEaKIUil;

® OUPCACTATE BAJICHTHOCTh aTOMOB JIEMEHTOB B OHHAPHBIX COEIUHEHMUSIX,
CICHCHb  OKHCICHMS  OSIEMEHTOB B  OMHApHBIX  COEJMHEHHSX,
TIPUHANIE)KHOCTD BEIIECTB K ONpPeNeNnéHHOMY KIAcCy COSNMHEHMH Mo
GopMmynam, BuA XHUMHYECKOM cBs3H (koBaleHTHasT ¥ HOHHas) B
HEOPTraHUYE€CKUX COCAMHEHUSIX;

° PpackpeiBaTe cMbIcH Ilepmommdeckoro 3akoma JI. WM. Menneneesa:
ACMOHCTPUPOBATL IIOHHUMaHHWE IEPUOTUYECKON 3aBHCHMOCTH CBOMCTB
XUMHIECKUX SJIEMCHTOB OT UX IOJIoXeHHs B Ilepronndeckoii cucreme,
3aKOHOB COXpaHEHHs MAacChl BEIIECTB, IIOCTOSIHCTBA COCTaBA, aTOMHO--
MOJIEKYJIIPHOTO y4YeHHMs, 3aKOHa ABOrapo; '

® OIMMCBIBATE M XapakTepu30BaTh TabNM4HyI0 (opMmy Ileprmomuueckoit
CHCTEMBI XMMHYECKUX OIIEMEHTOB: pa3gHyYaTh TIOHATHS «IJIABHAS
noarpymna (A-rpynma)» u «roGo4Has HOArpyna (b-rpymnma)», mansie u
OOJIBIINE IEPUOABI, COOTHOCHTE 00O3HAaYeHHs, KOTOphle HMEIOTCA B
Tabnuue «Ilepuonndeckas cHCTeMa XUMHYECKHX 5IE€MEHTOB . .
MenneneeBay ¢ 4uCIOBBIMU XapaKTePUCTHKAMU CTPOEHHS aTOMOB
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XUMHUYECKHX JIEMEHTOB (COCTaB H 3apsjl AApa, OOILee YUCIIO IIEKTPOHOB U
pacnpesesieH e UX 110 NIEKTPOHHBIM CIIOSM);

KIaCCH()MUMPOBATh XUMIYECKUE DIIEMEHTHI, HEOPraHUIECKHE BELIECTBA,
XUMHYECKHe peakiuu (10 YHCIy M COCTaBY yYacTBYIOINMX B pPEeaKLHH
BEIIECTB, 110 TEIUIOBOMY 3¢ deKTy);

XapaKTepu30BaTh (ONUCHIBATh) OOIIHME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUIHbIX KJIACCOB, IIOATBEPIKAas ONMKCAHUE IPUMEPAMU MOJIEKYJISPHEIX
YPaBHEHH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

MPOTHO3UPOBATE CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTEKAaHMS XHMHUYECKHUX MPEBpallleHuil B
Pa3IUYHBIX yCIOBHIX;

BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHYECKOIO 3JIEMEHTa I0 (OpMyJe COEeIUHEHHS,
MacCOBYIO JIOJIIO BEI[ECTBA B PACTBOPE, IPOBOIUTH PACUETHI [T0 yPABHEHHIO
XHUMHYECKOM peaKIuu;

IIPUMEHATH OCHOBHEIC OIlEpallii MBICITUTEIBHON NEITEIbHOCTY — aHAIH3
CHHTE3, CpaBHeHHe, O0OOINEeHHe, CHCTEeMaTH3alHIO, KIACCH(pUKALHIO,
BBIABJIEHUE NPUIMHHO--CIIEACTBEHHBIX CBS3€H — JJIS M3yYeHMs CBOMCTB
BEIIECTB M XHMHYCCKHX pEaKklUMd, eCTeCTBEHHO-HAYYHBEIE METOJBI
MO3HAaHUA — Hablo/ieHue, H3MepeHHe, MOJIEIUPOBAHHUE, BKCIEPUMEHT
(peasbHbIM ¥ MBICICHHBIH);

CJIEA0BATH ITPaBUJIaM IIOJIb30BaHMsI XUMUYECKOM IIOCY 10¥ U 1ab0paTOPHEIM
000pyIOBaHHEM, a TaKKe IpaBHIaM oOpallleHUsi C BEIIECTBAMH B
COOTBCTCTBMM C HMHCTPYKLUHSMH [0 BBINOJHEHHUIO JIaGOPAaTOPHBIX
XAMHUYECKHX OIIBITOB IT0 IOy YE€HHIO ¥ COOMPAHHUIO ra3000pa3HEIX BEILECTB
(Bomopona M KHCIIOPOJa), IIPUTOTOBIEHHIO PACTBOPOB C oInpenenEHHOH
MAacCOBOH JI0JIel pacTBOPEHHOro BEIEeCTBA, [UIAHMPOBATh ¥ IPOBOIUTH
XUMHAYECKHE SKCIIEPUMEHTHI 110 PaclO3HABAHUIO PAacTBOPOB INENOYEH H
KHCIIOT C TIOMOIIBIO MHIUKATOPOB (JIAKMyC, (GeHOIDTAIENH, METHIOPAHK
U IpyTue).



TEMATHYECKOE IINITAHUPOBAHME

8 KJIACC
Koau4ecTBo yacoB JJIEKTPOHHbIE
Ne | HaumenoBaHue
(uudposbie)
n/ | pasxejoB H TEM Beer | KoHTpoubH IIpakTH4yeck
oOpa3oBaTe/ibHbIE
n nmporpaMmMasI 0 ble paboThI ue padoTsl
_v pecypcebl
Pasnen 1. [lepBonavyanbHble XUMHYECKHE IOHATHS
Xumus —
Ba)KHasg 00JIaCTh
€CTECTBO3HAHMS U buemorers LOK
1.1 . 5 2 https://m.edsoo.ru/7f418
MpPaKTHYeCKOH By
e TeIEHOCTH T
YyeJloBeKa
Bemectsa Bu6muorexa [IOK
1.2 XHMHYECKHE 15 1 https://m.edsoo.ru/7f418
peakuun 37¢
Uroro no pazzeny 20
Paspmes 2. BakHeiimue npeacTaBuTe/ I HEOPraHAYECKUX BELIECTB
Bozayx.
bubmuorexa [JOK
Kucnopoz.
2.1 6 https://m.edsoo.ru/7f418
[TousTHe 06
37c
OKCHAAX
Bonopon.ITonsaru bubmorexa LIOK
2.2 € 0 KHCJIOTax 1 8 1 https://m.edsoo.ru/7f418
COJIAX 37¢c
Bopa. PacTBopEL. bu6morexa [JOK
2.3 [Tonsatue 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHUIX 37¢
OcHOBHBIE
butmuoreka [IOK
KJIACCHI
2.4 11 1 1 https://m.edsoo.ru/7f418
HEOpraHUYeCKUX 370
COEOUHECHUI _
Hroro o pasgeiy 30

Pasnen 3. Ilepnoguyecknii 3axon u Ilepuoanyeckas cucreMa XUMHYECKHX 31eMeHTOB /1,
. MenpeneeBa. CTpoeHune aToM0oB. XUMU4YecKas cBsa3b. OKucauTeabHO-
BOCCTAHOBHUTEJILHBIE PEeAKIHI

3.1

[lepuomnueckuit
3aKOH U
[lepnonuueckas

butmuoreka [{OK
https://m.edsoo.ru/7f418
37¢




cucTeMa
XUMHYECKUX
anemenToB J1. U.
Mennene-eBa.
Crtpoenue atoMa

Xumuueckast
CBSI3b. Bu6mioreka [JOK
3.2 OKHCIIUTENBHO- 8 https://m.edsoo.ru/7f418
BOCCTaHOBUTEJILH 37¢c
BIE pEAKLIUU
bubmmoteka [JOK
Uroro mo pazneiy 15 https://m.edsoo.ru/7f418
37¢
Bbu6moreka [IOK
PezepBHOE BpeMs 3 https://m.edsoo.ru/7f418
37¢c
OBIIIEE
KOJIMYECTBO 68
YJACOBIIO
I[TPOTPAMME




IIOYPOYHOE IIVIAHUPOBAHHUE 8 KJIACC

Koau4yecTBo 4acon DJIeKTPOHHbIE
Ne HMara
Kontpoas | IlpakTuue nudposbie
n/ | Tema ypoka Bce u3yde
HbIe cKHe o0pa3zoBaTeJbHbI
I ro HUSA
padoThI padoThI € pecypchl
IIpenmer XuMum.
A Bubmuotexa IIOK
1 1 https://m.edsoo.ru/ff
JKHU3HH YEJIOBEKA. 0d210c
Tena u BelecTBa ,
ITonsaTue o Bbutmuorexa [JOK
2 METOIaX ITO3HAHUS 1 https://m.edsoo.ru/ff
B XUMHH 0d227e
[IpakTuyeckas
pabota Ne 1
«IIpaBua paboTeI
bubmmoreka [JOK
B JIabOpaTOpUH U
3 . 1 https://m.edsoo.ru/ff
MIPUEMBI 0d23de
oOpareHus ¢
nabopaTOpHBIM
00opyHOBaHUEM)
Yuctele BellleCTBa
bubmuorexa [IOK
u cmecu. CriocoObI
4 —— 1 https://m.edsoo.ru/ff
pa3z " 0d26ca
cMmeceit
[IpakTrueckas
pabota Ne 2
«Paznenenue bubmuorexa [IOK
5 cMeceit (Ha 1 https://m.edsoo.ru/ff
NIpUMEPE OYUCTKH 0d28¢c8
IIOBapEHHOM
COJIH)»
ATOMBL 1 bubmnorexka [JOK
6 MOTEKYIIEL 1 https://m.edsoo.ru/ff
y 0d2aé6¢
XuMHUUYECKHe
BIIEMEHTHI. 3HAKH bubmoTexa IIOK
7 (CHMBOJTBI) 1 https://m.edsoo.ru/ff
XUMUYECKUX 0d2be8
9JIEMEHTOB




I[Ipocteie 1

bubnroreka I{OK

8 CIIOKHBIC https://m.edsoo.ru/ff

BelleCcTBa 0d2a6¢

ATOMHO- Bu6muorexa [TOK
9 MOJIEKYJISIPHOE https://m.edsoo.ru/ff

ydeHue 0d2d50

3akoH

MTOCTOSTHCTBA

cOCTaBa BEIECTB.

Xumudeckas bubnmorexa IIOK
10 dbopmyna. https://m.edsoo.ru/ff

BaeHTHOCTE 0d2eae

aTOMOB

XHMHYECKHUX

9JIEMEHTOB

OTHOcHUTENbHAs

aTOMHas Macca. bubmunorexa IIOK
11 OtHocUTENbHAS https://m.edsoo.ru/ff

MOJIEKY JISIpHAsT 0d323¢c

Macca

MaccoBas 1oisa

I bu6muorexa ITOK
12 o TeMOHTA B https://m.edsoo.ru/ff

0d350¢

COETHHEHUHN

KomuyectBo Bbubmorexa [JOK
13 BemecTBa. Mouib. https://m.edsoo.ru/ff

Monsipaas macca 0d5230

®dusznueckue u

XHUMHYECKHE bubnmnoreka IJOK
14 SIBJICHHS. https://m.edsoo.ru/ff

Xumuueckas 0d37fa

peaxius

[Tpusnaku u

YCJIOBHS bubnuorexa [JOK
15 IIPOTEKAHUSA https://m.edsoo.ru/ff

XUMHYECKHX 0d3alé

peakuuii

3aKoH COXpaHEHU

MAacCCHI BEIIECTB. Batnmorend HOK
16 https://m.edsoo.ru/ff

XuMuueckue
ypaBHEHUS

0d3b88




Brruucnenns
KOJIN4YECTBA,
MacCcChI BEUIICCTBA

bubmmoreka IIOK

17 https://m.edsoo.ru/ff
10 YPaBHEHUSIM 0d5708
XUMHYECKUX
peaxun
Knaccudukarus
XHMHYECKHAX
peaxiuii bu6morexa IIOK

18 (coemuHeHus, https://m.edsoo.ru/ff
Pa3I0XKEHUS, 0d3f34
3aMeIeHus,
obMeHa)

M. B. JlomonocoB

3Hlf:;;§r112)mcn Bubmuorexa IJOK
19 Obofmenss i https://m.edsoo.ru/ff

0d40c4

CHCTEMAaTHU3aIIH

3HAHUU

KonTponbHas

pabota Nel mo Bu6muotexa LIOK

20 Teme «Belnecta u https://m.edsoo.ru/ff
XAMHYECKHE 0d4290
peaxIum»

Bozgyx — cmech
ra3oB. CocraB -
BO3JyXa. bubmorexa IIOK

21 Kucnopon — https://m.edsoo.ru/ff
3JIEMEHT U 0d448e
IIPOCTOE
BemecTBo. O30H
Ousnyeckue u
XUMHYECKHE
CBOMCTBA
KHCIIOpOoJia bubnmnoreka [JOK

22 (peaxuuu https://m.edsoo.ru/ff
OKHUCJICHUSA, 0d4614
TOpeHue).

[Tonstue 06

OKCHaax




CrocoOEI

TIOJTy YEHUS
KHCJIOpPOZa B Bu6mmorexa IIOK
23 nabopaTopuu U https://m.edsoo.ru/ff
MPOMBIIIUIEHHOCTH 0d497a
. [Ipumenenne
KHCIIOpOJia
TerutoBoit 3¢ dexT
XUMHUYECKOH
peaKuuy, MOHATHE
o Bbubamnoreka LIOK
24 TEPMOXUMHYECKOM https://m.edsoo.ru/ff
ypaBHEHUH, K30- 0d4790
u
DHJIOTEPMUYECKHUX
peaxIusax
Tomnmueo (HedTH,
yrojib U METaH).
BbutGmuorexa IIOK
3arps3HeHne
25 BOBYXa, CIOCOBH! https://m.edsoo.ru/ff
’ 0d4cda
ero :
MPeIOTBPALCHHU
[IpakTryeckas
pabora Ne 3 o
teme «Ilomydenue Bubimmotexa IJOK
26 U cobupanue https://m.edsoo.ru/ff
KHCJIOPOJIa, 0d4ae2
U3yYEHHE €ro
CBOMCTB»
Bomopon —
9JIEMEHT U
mpocroe bu6nuorexa IIOK
27 — https://m.edsoo.ru/ff
0d4ddo
Haxoxnenue B .
IpupoJe
Ousnueckue u
XMMUYECKHE
T bu6nuorexa IIOK
28 | BOZOPOA. https://m.edsoo.ru/ff
0d4ddo
[Ipumenenue

BOJIOpPOAA




bubmuoteka LIOK

gg | Domamies https://m.edsoo.ru/ff

KHCJIOTaX U COJSAX 0d50d2

g:;;gg;;ﬂ Bub6nuoreka [IOK
30 https://m.edsoo.ru/ff

BOZOPOAa B 0d4ddo

nabopaTopuu

[IpaxTryeckas

pabora Ne 4 o

teme «Ilomydenue Bbubmmnorexa IIOK
31 U coOupaHue https://m.edsoo.ru/ff

BOJZIOPOJIA, 0d4f42

H3y4YEHHE €ro

CBOHCTBY»

MossipHBIi 00BEM Bubmroteka LIOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff

Asorajpo 0d542¢

Brruncienus

00BEMa,

KOJIMYeCTBa

BEIIECTBA ra3a 1o e
33 €0 H3BECTHOMY https://m.edsoo.ru/ff

0d552a0

KOJIMYECTBY

BEIIECTBA WU

00BEMY

Brruncnenus

00BEMOB Ta30B 110

yYpaBHEHUIO bu6nuorexa [IOK
34 | peakuuu Ha https://m.edsoo.ru/ff

OCHOBE 3aKOHA 045708

00BEMHBIX

OTHOIIICHMI ra30B

Dusuyeckue u bubmorexa LIOK
35 XUMHYECKUE https://m.edsoo.ru/ff

CBOICTBA BOJIBI 0d587a

CocraB

OCHOBAHIL Bubmuorexa [JOK
36 onstie o6 https://m.edsoo.ru/ff

0d59¢2

HHIUKATOpax

Boxa xak Bubmunorexa [JOK
37 pacTBOpHUTEIIb. https://m.edsoo.ru/ff

Hacrimeunsie u

0d5b40




HEHACHILEHHEIE
PacTBOPEI.
MaccoBas 101t
BEIIECTBA B
pacTBOpe
[IpakTHueckas
pabota Ne 5 o
TeEMe
«IIpuroroBnenue Bu6nuorexa ITOK
38 PacTBOPOB C https://m.edsoo.ru/ff
OnpenenEHHON 0d5eba
MaccoBOH Hoiuei
pacTBOPEHHOTO
BEIIECTBAY»
E;;;faoizgfo bubimoreka IIOK
39 - https://m.edsoo.ru/ff
' 0d6342
Bomopoa. Bona»
OKCHJBI: COCTAB, bubmmorexa IIOK
40 KinaccuuKanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
[Torydenue u
XHUMHYECKHE
CBOIiCTBA bubnmnoreka IIOK
41 KHCJIOTHBIX, https://m.edsoo.ru/ff
OCHOBHBIX U 0d664e
amdoTepHBIX
OKCH/IOB
OcHoBaHUs:
bu6mmorexa LIOK
4 | OO https://m.edsoo.ru/ff
KIaccuuKanus, 0d67ca
HOMEHKJIaTypa
[lonyuyenue u
- Bubmnotexa [IOK
43 cBoficTBa https://m.edsoo.ru/ff
. 0d67ca
OCHOBaHUH .
KucnoTsl: cocTas, bubmnotexa [IOK
44 Kiaccudukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
[Tonydenue u bu6Gmorexa IIOK
45 XUMHYECKUE https://m.edsoo.ru/ff

CBOICTBA KUCJIOT

Odfee2




Comu (cpennue):

HOMEHIIRTYPa, Bu6mmorexa ITOK
46 ooco0E! https://m.edsoo.ru/0

TOILy 4CHHA, 0ad9474

XUMHYECKUE

CBOMCTBA

[IpakTrueckas

pabota Ne 6.

Pemmenne

OKCIIEPUMEHTAIIBH bubmoteka LIOK
47 BIX 33J1a4 I10 TEME https://m.edsoo.ru/0

«OCHOBHEIE 0ad9b7c

KJIACCHI

HEOPraHHMYECKUX

COEIMHEHMI»

I'eneTnyeckas

CBSI3b MEXIY bu6mmorexa IIOK
48 KJIaccaMu https://m.eds00.ru/0

HEOPraHUYECKUX 0ad9as0

COEIMHECHUIT

O6o0mmeHue u bu6mmorexa [IOK
49 CHCTEMAaTH3aIHs https://m.edsoo.ru/0

3HaHHI 0ad9cb2

KonTtponbHas

pabota Ne3 mo

Teme "OCHOBHBIE BuGnmore LIOK
50 CTACCEL https://m.edsoo.ru/0

0ad9ela

HEOPraHUYECKUX

coenuHeHui"

[lepBBie nONBITKH

KJIaccupuKauu

XUMHYECKHX Bbuobnnorexa [IOK
51 BJIEMEHTOB. https://m.edsoo.ru/0

ITousrue o 0ad9ffa

IpyIIax CXOAHBIX

3JIEMEHTOB

[leproauueckuii

3aKOH U bu6mmotexa LIOK
52 Ilepuonnyeckas https://m.edso0.ru/0

cHCTEMa Oada52c

XUMHYCCKHUX




snemeHToB /I, Y.

Menneneesa
[Mepuonsr, bubmorexa IIOK
53 TpyIIIIE], https://m.edsoo.ru/0
MOATPYIIIEI Oada52c¢
CrtpoeHue aTOMOB. Bu6nuoreka [[OK
54 CocTaB aTOMHBIX https://m.edsoo.ru/0
saep. 3oTonel 0ada342
Crpoenue
3JIEKTPOHHBIX
000J104eK aTOMOB Bu6nmrorexa IJOK
55 3JIEMEHTOB https://m.edsoo.ru/0
[Tepuoanueckoit Oadab6bc
cucrems J1. U.
MenneneeBa
XapakTepucTuKa
XAMHYECKOTO
3JIEMEHTA I10 €T0 bubmunoreka IIOK
56 IOJIO’KEHHIO B https://m.edsoo.ru/0
[Tepuoguueckoi 0ada824
cucreme /1. U.
MenneneeBa
3HaucHNe
[Iepuonuueckoro
3aKOHa JIs
bu6muorexa IIOK
pa3BUTHS HAYKH U
57 - https://m.edsoo.ru/0
P AN 0ada96e
MenneneeB —
y4€HBI, egaror 1
rpakJaHUH
DNEeKTpoOoTpUIaTE
bubnmmnoreka IIOK
JEHOCTH aTOMOB
58 — https://m.edsoo.ru/0
Oadaab8
3JIEMEHTOB
i bu6mmoreka IIOK
59 https://m.edsoo.ru/0
XHUMHYECKast CBSI3b
Oadac34
KoBasienTHast bu6nurorexa IJOK
60 HOJIIpHAas https://m.edsoo.ru/0

XUMHYCCKas CBA3b

O0adaab8




KoBaneHnTHas buomoreka [IOK
61 HETIOJISIpHAs 1 https://m.edsoo0.ru/0
XHMHUYECKas CBI3b 0adaab9
Creneis Bubmmorexa IIOK
62 R 1 https://m.edsoo.ru/0
Oadae28
OKHCITHTETHHO- buGmuorexa IIOK
63 BOCCTAHOBHUTEJIBH 1 https://m.edsoo.ru/0
BI€ peaKIuu 0adb076
OKHCITCIH I Bubmuorexa [JOK
64 BOCCTAHOBHTEIH 1 https://m.edsoo.ru/0
0adb076
Hrorosas Bubmmnoreka IIOK
65 KOHTPOJIbHAS 1 https://m.edsoo.ru/0
pabota 0adb486
O06o0011IeHNE B Bu6mnoreka [JOK
66 | cucreMaru3anus 1 https://m.edso0.ru/Q
3HaHMH 0adb33c
O06001mmeHue u Bu6mmorexa IJOK
67 | cucteMatu3aLus 1 https://m.edsoo.ru/0
3HaHUH 0ad9cb2
O6o6menue u Bubmmorexa IIOK
68 | cucremaTu3anus 1 https://m.edsoo.ru/ff
3HaHMH’ 0d61c6
OBILEE
KOJIMYECTBO 68
YJACOBIIO

I[TPOI'PAMME




YUYEBHO-METOIUYECKOE OBECIIEYEHUE

OBPA3OBATEJBHOT'O TPOIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

METOIUYECKUE MATEPUAJIBI JIVISA YUYUTEJIA

[IUPPOBBIE OGPA30BATEJBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



