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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABICHA HAa OCHOBE
TpeOOBaHMI K pe3ylIbTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro
oOpazoBanus, mpenacraBieHHbIx B @T'OC OOO, a takke Ha OcHOBe (enepanbHON paboueit
InporpaMmbl BOCIIUTAHUA U C y‘IéTOM KOHICHIIHWHU ITPCTIoAaBaHUA y‘Ie6HOFO npeamMera «XUMHUSI» B
oOpa3oBaTeNIbHBIX opranm3ausx Poccuiickoit denepamum.

[Iporpamma mo XuMUHM Ja€T TPEACTABICHUE O LENAX, OOmell crpareruu OOydeHHs,
BOCIIUTaHUSI W Ppa3BUTHUsSI OOy4alOUIUXCS CpPEACTBAMU Y4eOHOrO MpeAMETa, YCTaHABIIMBAET
o0s3aTenpHOE MPEAMETHOE COJIEp’KaHue, NMPEeIyCMaTpUBAaeT pacIpelielieHHe ero Mo Kiaccam u
CTPYKTYPUPOBAHUEC IO pa3aciiaM U TEMaM IPOrpaMMbl IO XUMUHU, ONIPCACITIACT KOJINYCCTBCHHBIC U
KauCCTBCHHBIC XapaKTCPUCTUKN COACPIKAHUA, PEKOMCHAYCMYIO IMOCICOOBATCIBHOCTE H3YUYCHUA
XUMHH C Y4ETOM MEXKMPEIMETHbIX M BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00YyYaroIUXCsl, ONpenesieT BO3MOKHOCTH MpeAMETa JUlsl peaanu3aluu
TpeOOBaHUN K pe3yabTaTaM OCBOEHHUS OCHOBHOUM 00pa3oBaTeilbHONM MpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, a TaKkKe TpeOOBaHUH K pe3yabTaTaM oOy4eHHs] XUMUU Ha YPOBHE
Heﬂeﬁ HU3Yy4CHHUA TMNpeaAMETa W OCHOBHBIX BHJI0OB y‘-Ie6HO-H03HaBaTeHBHOI71 ACATCIIBHOCTHU
00yJaroIIerocs 1mo OCBOCHHUIO y4eOHOTO COIep KaHMS.

3HaHME XUMHUH CIYXUT OCHOBOHW JJisi (POPMUPOBAHUS MHUPOBO33PEHHUS OOy4aroUIerocs, ero
MIpPe/ICTaBICHUM O MaTepualbHOM EJUHCTBE MUPA, BAXKHYIO POJb UIPAIOT (GOpMUpYyEMble XUMUEH
MIpPEJICTaBJICHHS] O B3aUMOIIPEBPALIEHUSIX IHEPIUU U 00 HBOJIIOLUU BEIIECTB B MPUPOJE, O MyTAX
pelieHus riao0albHBIX MpoOJeM  yCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA —  ChIPbEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TIPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3alliii BO3MOXKHOCTEH JUIsl caMOpPa3BUTHS U (POPMUPOBAHUS KYIbTYpPbI
JUYHOCTH, €€ o011ei u QyHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHpOBAHHE MBILIUICHUS U TBOPYECKHX CIIOCOOHOCTEH oOydaromuxcs,
HAaBBIKOB ~ UX  CAMOCTOSATEIbHOW  y4eOHOW  JIEATENbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX yMEHUN, HEOOXOOUMBIX Kak B TIIOBCEJHEBHOM JKM3HHU, TaKk U B
npodeccuoHaIbHOM 1eATEIbHOCTH;

3HAKOMHUT CO CIENU(PHUKON HAYYHOTO MBILIUICHUS, 3aKJIabIBAET OCHOBBI 1[EJIOCTHOTO B3IJIs/1a
Ha EIWHCTBO TPHUPOJBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTanmoM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOU! IPaMOTHOCTH O0YUYaIOUINXCS;

crocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHMS K €CTECTBEHHO--HAyYHBIM
3HaHMUSM, K TMPHPOJE, K YEIOBEKYy, BHOCHUT CBOM BKIaJ B SKOJOrH4eckoe oOpa3oBaHUE
oOyuaromuxcs.

JlaHHble HampaBieHHUs B OOYYECHMM XMMHMM OOECHEeUMBAIOTCS CHEeUU(UKON COAepiKaHUs
y4eOHOTO MpeaMeTa, KOTOPBIN SBISETCS MelIarorndeckl aJanTUPOBAHHBIM OTpaKeHHEeM 0a30BOM
HayK{ XHUMUH Ha OTpeIeIEHHOM dTarne e€ pa3BUTHI.

Kypc xumuM Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHsS OPHUEHTHPOBAH HAa OCBOEHHUE
00y4aromMMHCs CUCTEMBbl NEPBOHAYAIBHBIX MOHATUNH XHUMHMH, OCHOB HEOPraHMYECKOW XUMHUM H
HEKOTOPBIX OTAEITbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.

CtpykTypa cojep:KaHUs MPOrpaMMbl 10 XUMHUHU CPOPMHPOBAHA HAa OCHOBE CHUCTEMHOTO
noaxona k e€ m3yueHuto. CopepikaHHe CKJIAJIbIBA€TCS M3 CHUCTEMbI MOHATHH O XMMHYECKOM
SJIEMEHTE U BEUIECTBE U CHCTEMBI MOHATUH 0 XUMHUYeCKO# peakiuu. O6e 3TH CHCTEMBbI CTPYKTYPHO



OpraHM30BaHbl 10 NPUHLUIY IOCIEA0BATENIbHOIO PA3BUTHS 3HAHMM HAa OCHOBE TEOPETHUECKUX
IIPEICTaBICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHMsI O CTPOCHUH aToMa U XMMUYECKOH CBS3H;

— MPEICTaBICHUH 00 AIIEKTPOIUTHIECCKON TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMAaTPUBAIOTCS HA OCHOBE OHMIMPUYECKH IOJYyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCA IMOCJIEOBATEIBLHO OT OJHOTO YPOBHS K JPYrOMY, BBIIIOJIHSIS
(GYHKIMM OOBSICHEHHS U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEW MPAKTUYECKOTO
MPUMEHEHUSI U TIOJyYEHHS] U3y4aeMbIX BEIIECTB.

OcBoeHne nporpaMMbl IO XUMHHM CHOCOOCTBYET (HOPMHUPOBAHHUIO TMPEACTABICHUS O
XUMHUYECKOM COCTABJLIIOIIE HAyYHOW KAPTUHBI MHpAa B JIOTMKE €€ CHCTEMHOM IpUPOJIBI,
LIEHHOCTHOTO OTHOUIEHMS] K HAyYHOMY 3HAHUIO U METOJaM IO3HaHMs B Hayke. M3yueHue Xxumuu
MIPOMCXOJUT C TPUBJICUCHUEM 3HAHUN U3 paHee U3YYEHHBIX Y4EOHBIX MpeaMeToB: «OKpyKarouui
Mup», «buomnorus. 5-7 knacce» u «dusmnka. 7 Kaacey.

[Ipy m3ydyeHun XUMUU MPOUCXOIUT (HOPMUPOBAHME 3HAHHM OCHOB XMMHYECKOW HAyKH Kak
00JacTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHUECKOM eATeIbHOCTH YeIOBeKa U KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOM KyJIbTypbl. 3agadya y4eOHOTO mpeaMeTa COCTOMT B (GOpMUPOBAHUU
CUCTEMbl XHMHYECKUX 3HAHMA — BaXHEHIINX (PAKTOB, MOHSTHUN, 3aKOHOB U TEOPETHUECKUX
MIOJIOKEHUH, JIOCTYNHBIX OO0OOIIEHUH MHPOBO33PEHYECKOTO XapakTepa, s3blKa HAayKd, B
NPUOOLIEHUH K HAay4HBIM METOJAaM IMO3HAHUS IPU U3YYEHHM BELIECTB M XMMHUYECKHX peakluil, B
(GopMHUpPOBaHMM M pPa3BUTHM II03HABATEJIbHBIX YMEHUH M HUX IPUMEHEHMH B Y4eOHO-
MIO3HABATENbHON M Y4e€OHO-UCCIEN0BATENbCKOW JESATENbHOCTH, OCBOECHUM IMpaBWJl O€3011acHOI0
oOpaleHus ¢ BelECTBAMHU B IOBCEAHEBHOM KU3HH.

IIpy wm3yyeHMHM XUMUU Ha YPOBHE OCHOBHOIO 0OLIEro oOpa30BaHUS BaXHOE 3HAUCHHE
IpUOOpeN Takue Lel, Kak:

— (GOpMHUpPOBAaHHME HHTEJUIEKTYyalbHO PAa3BUTON JIMYHOCTH, T'OTOBOM K camMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIILHOMY IPUHATHUIO pEelIeHUH, CIOCOOHON alanTUPOBATHCS K OBICTPO
MEHSOIUMCS YCIOBUAM JKU3HH;

— HamnpaBJICHHOCTh OOy4YeHMs Ha CHUCTEeMaTHdeckoe npuoOliieHne oOyJaromuxes K
CaMOCTOSITEJIbHON MO3HABATEIBHON JESITeIbHOCTH, HAyYHBIM METOJaM MO3HaHUs, (GOPMHUPYIOLINM
MOTHBALMIO U pa3BUTHE CIOCOOHOCTEN K XUMHUU;

— ofecrieyeHue YCIOBHM, CHOCOOCTBYIOIIMX NPUOOPETEHHI0 OOyJaroIMMUCS OIbITa
pa3sHOOOpa3HOW JEeATEIbHOCTH, IO3HAHMS M CAMOIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (opmupoBaHue oOmmeld (PyHKIHOHATIBHOW M €CTeCTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM
quciae yMEHUI OOBSCHATh M OLIEHUBATh SBJICHUS OKPYXKAIOIIEr0o MHpa, UCTIOJb3Ys 3HAHUS U OIIbIT,
MIOJTy4EHHBIE TPU U3YYECHUH XUMUHU, IPUMEHSTh UX NP PEIIeHUH Mpo0IeM B IOBCEAHEBHOM KU3HU
U TPYZOBOH IEATENBHOCTH;

— (opmupoBaHue y 0Oyyaromuxcs I'YMaHUCTHMYECKUX OTHOLICHWH, MOHMMaHMs IIEHHOCTH
XMUMUYECKUX 3HAaHUU A BBIPAOOTKM HKOJIOTMUECKH 11€71ecO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOW JEATENBHOCTH B LEIAX COXPAHEHUS CBOETO 3/0POBbS U OKpYXKAlOIleW NpUpOIHON
Cpelsl;



— pa3BUTHE MOTUBAIMU K OOYYCHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITMTAHHIO Ha
OCHOBE YCBOCHHS OOIICUCIIOBEUCCKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOPY NIpodwWiis U
HAIPaBJICHHOCTHU JaJbHEHIIIEro 00yIeHusI.

OO1iee 4KCI0 YacoB, OTBEAEHHBIX I M3YYCHHS XHMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisier 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Henen), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XuMuM B )KU3HU YEJOBEKA. XMMUS B CUCTEME HayK. Tena u BelecTsa.
dusnyecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosinue BemecTs. [loHsaTHE 0 MEeTOaX MO3HAHUS B
xumuH. Yucreie BemecTBa U cMecr. CriocoObl pa3IieicHus CMeCeH.

ATOMBI ¥ MOJIEKYJIbI. XUMUYECKHE MeMeHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumudeckas Gpopmysa. BareHTHOCT aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH TMOCTOSIHCTBA
coctaBa BemecTB. OTHocuTenbHas aToMHass wmacca. OTHOCHUTENbHas MOJIEKYJspHash Macca.
MaccoBas 10JIsI XHMHYECKOT'0 2JIEMEHTA B COCIUHEHUH,

KonnuectBo BemecrBa. Mosib. MoJisipHast macca. B3anMocBsA3b KOJIMUeCcTBa, MacChl M YHUCIIA
CTPYKTYPHBIX €MHUII BenecTBa. PacuéTel mo popmynaM XUMHUYECKUX COCTMHEHUH.

Ou3nyecKue W XUMHUYECKUE SBICHHSA. XUMHUYECKas peakiuuss U €€ NPU3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BEIIEeCTB. XWMHYECKHE ypaBHEeHHs. Kiaccudukarus XUMHUYECKUX pPEAKIUN
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XHMHUYECKOH TMOCYy/I0¥, MpaBmwiaMu pabOThl B jab0opaTopuu U TpuEMamMu
oOparieHuss ¢ Ja0OpaTOPHBIM O0OpYyIOBaHHEM, W3YYCHHE M ONHUCaHWUE (PU3UUECKHX CBOMCTB
00pa3IoB HEOPraHUYECKHX BEIIECTB, HaOMIOeHNE (U3NUECKHUX (TUIaBJICHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYNKe, KUIEHHWE W KOHICHCAIMS BOJbI) U XUMHUYECKHX (TOPEHHE CBEYH,
MPOKaJMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) SIBJICHHA, HAOIIOEHUE U
OTIMCaHUE TPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIHi (pas3yioKeHue caxapa, B3auMOJICHCTBHE
CEPHOM KHUCIOTBHI C XJOpUIOM Oapus, pazioxeHue ruapokcuna memu (ll) mpu HarpeBanuw,
B3aUMOJICICTBHUE kene3a ¢ pactBopoM coiu menu (1), n3ydenne crmocoOOB pa3eneHust CMece: ¢
MTOMOIIIbI0 MarHuTa, (UIHTPOBAHHE, BhIIAPUBAHHUE, TUCTUIUIALMSA, XpoMarorpadus, MpOBEICHUE
OYHMCTKH TIOBAPCHHOW COJIM, HAONIOJCHUE M OIHMCAHHE PE3YJIbTaTOB MPOBEJICHUS OIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAHEHHS MACChl, CO3/IaHUE MOJIEICH MOJICKYI (IIIapOCTEPIKHEBHIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BelecTB

Bo3gyx — cmech ra3oB. CocrtaB Bo3ayxa. Kucimopon — 3eMeHT M IpOCTOE BEUIECTBO.
Haxosxxnenue kuciopoaa B mpupoje, GU3MUSCKUE W XUMHUYECKHE CBOMCTBA (peaklUd TOPECHHS ).
Oxcunpl. Ilpumenenune xkuciopoga. CrnocoObl TOMY4YeHHS KHUCIOpOJa B JIabopaTOpuu U
npoMeblieHHocTu. KpyroBopoT kuciopoga B mpupoge. O30H — amioTporHas MoaubUKaius
KHUCJI0pO/Ia.

TemmoBoit 3¢ddekT XUMHUYECKON peakiuu, TEePMOXUMHUYECKHE YpaBHEHUS, D5K30- H
SHIAOTEPMHUUECKHE peakuuu. TOIIMBO: yroiab M MeETaH. 3arpsA3HEHHE BO3/yXa, YCUJICHUE
MApHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — anemeHT u mpoctoe BemecTBo. HaxoxaeHrne Boiopoaa B Mpupoje, Gu3ndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOObI MomydeHus. KucnoTel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopbel. HacelienHbsie u
HEHACBIIIEHHbIE pacTBOPHL. PacTBOpUMOCTH BelecTB B BojJie. MaccoBast 10715l BEIIECTBA B pacTBOPE.
Xumuyeckue cBoiictBa Bojabl. OcHoBaHuA. Ponb pacTBOpoB B MpuUpoe€ U B KU3HU YEJIOBEKA.
KpyroBopoT Boibl B ipupoe. 3arpsi3HeHrne NpupoAHbIX BoJ. OXpaHa M OYUCTKA MPUPOIHBIX BO/I.



Knaccudukamuss Heopranwdeckux coequHeHnit. Okcunpl. Kraccudukanus OKCHIOB:
coneoOpa3yromire (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHBIE) U HecoeoOpasyromme. HoMeHnkmaTypa
okcu10B. DU3NUECKue U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcnoBanus. Kiaccudukanuss OCHOBaHMA: IIETOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. @Pu3nueckue M XUMUYECKHE CBOMCTBA OCHOBaHuM. llomyuenue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kuciaor. Ou3WyYecKue W XUMHUYECKUE
cBoiicTBa KucaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknatypa coseil. ®dusznueckue U XUMUYecKue cBoicTBa cosiedd. [lomyuenue
COJIEH.

['eneTnveckas CBSI3b MEXKY KJIaCCAaMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpECNICHUE COJECp>KaHUsS KHUCIOpPOJa B BO3AyXe, MOJydyeHHe, coOMpaHue,
pacro3HaBaHWE W W3YYCHHE CBOMCTB KHCIOpOJa, HAOMIO/IEHWE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM W YCJIOBUS BO3HHUKHOBEHHS W TPEKpAIICHUS TOPEHHs (T0XKapa), 03HAKOMJICHHE C
o0pasramMu OKCHJIOB M OTIMCAHWE MX CBOMCTB, MOJyYCHHE, COOMpaHHE, PACTIO3HABAHNE W N3YYCHHUE
CBOMCTB BojoOpoja (ropeHue), B3aumojneicTBue Bogopona c¢ okcuaoM wmenu () (BozmoxHO
WCIIOJIb30BaHUE BHUCOMATEPHUATIOB), HAOJIOJCHHE OOpa3lloB BEMIECTB KOJWYECTBOM 1| MOJIb,
HccleoBaHUE OCOOCHHOCTEHW  pacTBOPEHHS  BEIIECTB €  Pa3IMYHOM  PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOM JI0JIed pacTBOPEHHOTO BENIECTBA,
B3aUMO/JICHICTBUE BOJABI C MeTaIaMH (HAaTpUeM U KajblueM) (BO3MOXXKHO HCIIOJIb30BaHUE
BHJIEOMATEpPUANIOB), HCCIEOBaHHE O00pa3l0B HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KIIacCOB,
HaOMoIeHNe M3MEHEHUs OKPAaCKM HHIMKATOpPOB B pacTBOpax KHUCIOT M IIeJIoYel, H3ydyeHue
B3auMoieiicTBUs okcuaa meau (l1) ¢ pacTBopoM cepHO# KHUCTIOTHI, KUCIOT ¢ METaUIaMH, PEaKIIHi
HEWTpaIN3alny, OJyYEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METalIa APYTrUM U3
pacTBOpa COJM, PEIICHUE SKCIEPUMEHTAIBHBIX 3agad 1o Teme «Baxneilmme Kiacchl
HEOPraHUYECKUX COCTUHECHUI.

Ilepuonuveckuii 3axkon u Ilepmoamyeckass cucrema xumMudeckux djementos /. H.
MenpgeseeBa. CTtpoeHue aToMoB. XMMH4YeCKasd CBfA3b. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHbIC
peakuuu

[lepBbie MOMBITKH KIACCU(PUKAUU XUMUYECKHX 3JeMEeHTOB. [loHsATHE O rpynmax CXOJHBIX
AJIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMENbHbIE METaJUIbl, TaJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIE OKCUIBI U TUAPOKCH/IBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux dnaemeHtoB [ WM.
MenneneeBa. KopoTkonepuoanas u miuHHONepuoanas ¢opmbl [lepuogudeckoid  cucTeMbl
xumuyeckux snemeHtoB JI. WM. Menneneea. Ilepuoast u rpymnmbl. DU3WYECKU CMBICH
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX siaep. M3otomnbl. DnekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX
obomouek atomMoB TmepBeix 20 xumuueckux osneMeHToB Ilepuommueckoit cucremsr J[. U.
MenpneneeBa. XapakTepUCTHKAa XMUMHYECKOTO 3JIEMEHTAa MO ero mnoJsioxeHuto B I[lepmoanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUs pajuyca aTOMOB XMMHUUYECKHX 3JE€MEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.

3nauenue [lepuonnueckoro 3akoHa u [lepuonnueckoit cuCTeMbl XUMUYECKUX 3JIEMEHTOB /IS
pa3BuTUsA HayKu U npakTuku. [. . Mennenees — yu€HbIi U TpakJaHNH.



Xumuueckas CBSI3b. KoBanentnas (momsipHast u HETOJISIPHAST) CBSI3b.
DNEKTPOOTPULIATEIIFHOCTh XUMUYECKHX dJIEMEHTOB. MIOHHAs CBS3b.

Crenenn okucneHus. OKHCIUTEILHO--BOCCTAHOBUTEIbHBIC peakiinu. [Iporecchl OKUCIICHUS
1 BOCCTaHOBJCHHsI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3loB BEIIECTB METAIUIOB U HEMETAJIOB, B3aMMOJACHCTBHE THIPOKCH A IIMHKA
C pacTBOpaMd KHUCIIOT U IIEJI0YeH, TPOBEJICHHUE OIBITOB, WLIIOCTPUPYIOMIUX PUMEPHI
OKHUCJIUTEIILHO-BOCCTAHOBUTEIIBHBIX PEAKITHI (TOPCHHE, PEAKIIUU PA3TIOKEHUS, COCTMHCHNUS).

Meosrcnpeomemmnnie ceasu

Peanm3arust MeXNpPEIMETHBIX CBS3CH NMPH W3YyYCHUW XHUMHUHU B 8 KJIacce OCYIIECTBISICTCS
gepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX IMOHSATHH, TaK W MOHSATHMA, SBIISIONTUXCS
CUCTEMHBIMU JIJIS1 OT/ICJIBHBIX TTPEIMETOB €CTECTBEHHO--HAYYHOTO IHKIIA.

OO0mue ecTeCTBEHHO--HAYYHbIE MMOHATUS: HAYYHBIM (PaKT, THUIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CUHTE3, Kiaccu(ukamus, TEepPHOTUIHOCTh, HAOIIOJCHUE, OSKCIIEPUMEHT, MOJCITUPOBAHNE,
HU3MepeHue, MOJICITh, SIBJICHHUE.

®dusnka: wMaTepus, aroM, OJIEKTPOH, TPOTOH, HEHUTPOH, WOH, HYKIHI, H30TOIIbI,
PaJMOaKTUBHOCTh, MOJIEKYJIA, JJICKTPUYCCKHH 3apsj, BEIIeCTBO, TeJI0, O0BEM, arperatHoe
COCTOSTHUE BEIIeCTBa, ra3, (PU3WYECKHE BEIMYUHBI, CIUHHUIBI H3MEPEHHUs, KOCMOC, ILIAHETHI,
3B€3151, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIBI, TOPHBIE MOPOJIBI, TIOJIE3HBIE UCKOTIAEMBIE,
TOIUIUBO, BOJTHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA TIPOT'PAMMBLI 110 XMUMHWHU HA
YPOBHE OCHOBHOI'O OBLIIEI'O OBPA30BAHUA

JJMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJabTaThl OCBOCHHS IPOrPaMMBI OCHOBHOTO 0OIIEro 0oOpa3oBaHMs
JOCTUTAlOTCS B X0J¢ OOyYCHHS XUMHHM B €IHHCTBE Y4COHOW M BOCIHTATEIbHOU JESITCILHOCTH B
COOTBETCTBUHU C TPAJAUIHOHHBIMU POCCHUCKUMHU COLMUOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMU
[ICHHOCTSIMH, TPHHATBIMH B OOINECTBE MpPaBWJIAMH M HOPMaMH IOBEJICHUS M CIIOCOOCTBYIOT
[POIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COITUATM3AINHN 00YIarOIIXCS.

JIMYHOCTHBIE PE3yJAbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCSA PYKOBOICTBOBATHCS
CHCTEMOM IMO3UTHBHBIX I[IEHHOCTHBIX OPHEHTAMHd W PACIIMpPEHHE OIbITa JEATCIHHOCTH Ha €€
OCHOBE, B TOM YUCJIE B YAaCTHU:

1) naTpHOTHYECKOIr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY M HAYYHOMY
HACIIC/INI0, TOHUMAHUs 3HAYCHWs] XWMHUYECKOW HAyKh B JKU3HU COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJIAJETh JIOCTOBEpHOW HH(OpMaImeld O MepeOBbIX MOCTHIKEHUSX M OTKPBITHIX
MHUPOBOH U OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpa
1 O0IIECTBA;

2) TPaKIAHCKOT0 BOCIIUTAHUSI:

MPEJCTAaBICHUS O COIMAJIbHBIX HOpPMax M TMpaBWIAX MEXKIUYHOCTHBIX OTHONICHWHA B
KOJUIEKTHUBE, KOMMYHHKATUBHOMN KOMIIETEHTHOCTH B 00I11IeCTBEHHO TOJIE3HOM,
y4eOHO-HCCIIeIOBATEIbCKON, TBOPUYECKOW M JPYTUX BHIAX JCSITEIBHOCTH, TOTOBHOCTH K



pa3Ho0Opa3HOW COBMECTHOHM JESTEIHHOCTH IPH BBIMOJIHEHUH Y4eOHBIX, IMO3HABATEILHBIX 3ajad,
BBIIIOJIHCHUU XUMHUYCCKUX OKCIICPUMCHTOB, CO3JaHUHN y‘IC6HbIX MMPOCKTOB, CTPCMJICHUA K
B3aMMOIIOHMMAHHUIO W B3aWMOIIOMOIIMW B IIPOLECCE 3TOU y‘IC6HOI>i JACATCIIbHOCTH, T'OTOBHOCTHU
OLICHHUBATH CcBOE MOBCACHHUEC U IOCTYIIKHU CBOUX TOBapI/IHIeﬁ C IO3UMIMU HPABCTBCHHBIX W IMPABOBLIX
HOPM € YYETOM OCO3HAHHUS MOCJIEICTBUIA MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMA '

MHPOBO33PCHUYCCKUE  MPEJACTABICHHWS O  BEIIECTBE M XHMHYECKOH  pEaKIww,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTHUSA HAyKU U COCTaBIAIOIHAE OCHOBY JUIA
IMOHUMAHUA CYIIHOCTHU HaquOﬁ KapTUHBI MHpa, MPCACTABICHHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX
Pa3sBUTHUA MPUPOJLI, B3AUMOCBA3AX YCIOBCKa C HpI/IpO)IHOI\/JI CpGI[OI\/'I, O poJIn XUMUH B IIO3HAHUH
ATUX 3aKOHOMEPHOCTE;

IMO3HABATCIIbHBIC MOTHUBBI, HAMPABJICHHLIC Ha IMOJYYCHUC HOBBIX 3HaHUH 10 XHUMHU,
HEOOXOaUMBbIE JUIsi OOBACHEHHS HaONIOAAEMBIX TMPOIECCOB M SIBJICHUMW, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIbTYphl, B TOM YHCII€ HABBIKOB CAMOCTOSITEJIbHON paboTHI C
y4eOHBIMM TEKCTaMH, CIPAaBOYHOM JUTEpaTypoi, IJOCTYINHBIMH TEXHUYECKUMHU CPEACTBAMHU
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYCHHIO W TO3HAHHIO, JIFOO03HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, TMPOEKTHOW WM HCCIEAOBATEIBCKON NEATETLHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHS 00y4Y€HHUS B TalbHEHIIEM;

4) popMuUpOBaAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE LIEHHOCTU KU3HH, OTBETCTBEHHOTO OTHOIICHMSI K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 3J0pOBBIM 00pa3 >KH3HH, OCO3HAHUE TIOCIEJICTBUN U HEMPHUSITHE BPETHBIX MPUBBIYCK
(yrmoTpeOsieHuss  aJKoroJisi, HApPKOTHKOB, KYpPEeHHs), HEOOXOJAMMOCTH COOJIOJACHUS TPaBUII
0€30MacCHOCTH MPU 0OPAIEHUN ¢ XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaTbHOM JKH3HU;

5) Tpy10BOr0 BOCIIUTAHUSI:

UMHTEpeC K MPAaKTHUYECKOMY H3YydeHHUIo mpodeccuil u TpyAa pa3iiMyHOTO POJia, YBaXKEHHUE K
TPYAy M pe3yibTaTaM TPYIOBOW IEATEIbHOCTH, B TOM YKCJE HA OCHOBE IMPUMEHEHUS MPEAMETHBIX
3HAHWUN MO XUMHUHU, OCO3HAHHBIN BHIOOpP MHIUBUAYATbHONU TPAEKTOPUU MPOJOILKEHUST 00pa3oBaHus
C Y4€TOM JUYHOCTHBIX HHTEPECOB M CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB U
noTpeGHOCTeH, ycrnemHoi mpohecCHOHaIbHONW NEITeNbHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJalITUPOBATHCS B MPOPECCUOHATBHOM Cpejie;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

9KOJIOTHYECKU 11eJIECO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHHKY >KU3HHM Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHMs, MOHHMAaHHE ILIEHHOCTH 3JI0POBOrO U 0O€30MacHOro olpasza KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE
LIEHHOCTU COOJIOACHUS TMpaBui 0€30MacHOTrO MOBENEHUs MpH paboTe C BELIECTBAMH, a TaKXKe B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, TIOydaeMble MIPU U3YYCHUHU XUMUH, JJIs peuieHus 3ajad,
CBSI3aHHBIX C OKpYXKaIoUlel MNpUPOIHON Cpeloid, AN TOBBIIMICHUS YPOBHS SKOJIOTHYECKOM
KYJIbTYpPbI, OCO3HaHHS TJIOOATBFHOTO XapaKTepa AKOJOTHYECKHUX MpoOieM U MyTeld UX pelieHHus
MOCPEJICTBOM METOJIOB XUMHUH, SKOJOTHUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B
MO3HABATEIHbHON, KOMMYHUKATUBHOUN M COIIMAILHOM MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pE3yJIbTAaTOB BBIACISAIOT 3HAYUMBIC 1 (OPMUPOBAHUS
MHPOBO33pEHUs OOIICHAyYHbIE TOHSTHUS (3aKOH, TEOpHSs, MPHUHIUIL, THUMOTEe3a, (akT, cCUcTeMa,



MpoIecC, SKCIEPUMEHT U JIPYTo€.), KOTOPBhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax M MO3BOJIAIOT HAa OCHOBE 3HAHMU M3 3THX HPEAMETOB (POPMHPOBATH IMPEJCTABICHHE O
LIEJOCTHOW Hay4YHOW KapTHHE MHpa, U YHHMBEpCalbHbIE yueOHbIE AEHCTBUA (I103HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETYISTHBHBIE), KOTOpbIE 00ecreunBaoT (GOpMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUTAHUPOBAHHUIO M OCYILIECTBIICHUIO YU€OHOH e TEILHOCTH.

Ilo3naBaTenbHBbIC yHHBeEpPcaIbHbIE YueOHbIE JeliCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

YMEHHMSI UCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIIEHUS TP OCBOCHUU 3HAHUN: pacKpbIBaTh
CMBICTT XUMUYECKHUX MOHATUHN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABJINBATh B3aUMOCBS3b
C JPYrUMU NOHSTHUSIMU), UCTIOJIb30BaTh MOHATHUS AJIsl OOBSCHEHUS OTIENIBbHBIX (DAKTOB U SIBJICHUH,
BBIOMpATh OCHOBAaHUS W KPUTEPUU JUIsl KIacCU(UKAMM XUMHUYECKHX BELIECTB M XMUMHUYECKHUX
peakiuii, ycTaHaBIMBaTh NPUYMHHO-CJIEJICTBEHHBIE CBA3U MEXAY OObEKTaAMM W3YYEHHUS, CTPOUTH
JIOTUYECKUE PpacCyXJeHUs (MHIAYKTUBHBIC, AECTYyKTHBHBIE, IO AaHAJOTUM), JeJlaTh BBIBOJBI H
3aKIIIOUEHUS;

yMEHHE NPHUMEHSTh B Mpollecce MO3HAaHUSA TMOHATHS (IIpeIMETHble M METalpeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, HCIIOJIb3yeMble B XUMHH, NpeoOpa3oBbIBATH HIMPOKO
MpUMEHsIeMble B XMUMHHM MOJENbHBIE IMPEACTAaBICHUS] — XUMHUYECKHHM 3HaK (CHMMBOJ 3JIEMEHTA),
xuMHuueckas (opMmyna U ypaBHEHHE XHMHUYECKOM peakuuu — TpU peleHud ydeOHo-
MO03HABATENIbHBIX 33J1a4, C YYETOM 3TUX MOJIEIbHBIX MPEICTABICHUN BBISBIISTh U XapaKTepU30BaTh
CYIIECTBEHHbIE MPU3HAKU M3Y4a€MbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMHUYECKUX PEAKLUH,
BBISBJIATB O00IIKE 3aKOHOMEPHOCTH, IPUUNHHO-CIIEACTBEHHBIE CBSA3U U MPOTUBOPEUHNS B U3y4aeMbIX
IIpoLeccax U sIBJICHUSIX.

ba3oBble nccienoBarebcKue 1eHCTBUSA:

YMEHHE UCIOJIb30BaTh MMOCTABJIEHHBIE BOIIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHHUS, a TAKKE
B Ka4yeCTBE OCHOBBI JJIs1 (DOPMUPOBAHMSI TMIIOTE3bI 110 MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CY)KJICHUH;

pUOOpeTeHUe OIbiTa MO IUIAHUPOBAHUIO, OPraHU3alliM M IPOBEACHUI0 YYEHHYECKUX
HKCIIEPUMEHTOB, YMEHUE HAONIIOJAaTh 332 XOJOM IPOLECCca, CaMOCTOATEIBHO MPOrHO3UPOBATh €ro
pe3yibTar, (OopMyJIupoBaTh OO0OOLIEHHMS W BBIBOABI IO pe3ylbTaTaM IPOBEAEHHOTO OIbITA,
HCCIIEIOBAHUS, COCTABIISITh OTYET O MIPOJAETIaHHOM padoTe.

PaGora ¢ undopmanmeii:

yMEHHUE BbIOUpaTh, aHAJIU3UPOBATh U UHTEPIPETUPOBATh HHPOPMALIUIO PA3IMYHBIX BUJOB U
¢dopM mpeAcTaBICHUs, MOIYYaeMYI0 U3 Pa3HBIX HMCTOYHHUKOB (HAyyHO-NONYJISpHAs JUTEparypa
XUMUYECKOT0 COJIepKaHMsl, ClIpaBOYHble NOcoOus, pecypcbl MHTepHeTa), KpUTUYECKH OLICHUBAThH
IIPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAILIHIO;

YMEHHUE MPHUMEHATh PAa3JIMYHbIE METO/bl U 3alpoChl MPH MOUCKE U 0TOOpe MHpOpManuu U
COOTBETCTBYIOLIUX JITAaHHBIX, HEOOXOIMMBIX JUISI BBINOJIHEHHs y4eOHBIX M MO3HABaTEIbHBIX 3a/1a4
OTNpeNeNEHHOTO THUMa, NpUOOpeTeHHe OmbITa B 00JacTH HCMOJb30BAHUSA HHPOPMALUOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUH, OBIAJACHHUE KYyJIbTYpOH AKTMBHOIO HCIOJIb30BAHUS PA3IHYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAajJbHYIO (OpMY  IpEJICTaBICHUS
uHbOpMAllMM U WUIIOCTPUPOBATH pellaeMble 337a4d HECJIOKHBIMU CXEeMaMH, JuarpaMMaMy,
Apyrumu popmamu rpaduku U UX KOMOMHALUSAMM;

YMEHHE MHCII0JIb30BaTh W aHAIM3UpOBaTh B Mpollecce Y4eOHOW U MCCIIeNOBaTENbCKOM
JeATeTbHOCTH HH(POPMALIHIO O BIUSHUH MPOMBIIIIICHHOCTH, CEIbCKOTO X03sICTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPYKAIOIIEH IIPUPOIHON CPEIBI.



KoMMmyHukaTHBHBIe YHUBepcaJibHbIe y4eOHbIe 1eHCTBHUS:

YMEHHUS 337aBaTh BOMPOCHI (B X0/1€ JUaora u (WIK) JUCKYCCHH) TIO CYIIECTBY 00CYX)aaeMOoi
TeMBI, POPMYIUPOBATH CBOU MPEITI0KEHNSI OTHOCUTEIFHO BBHITIOJHEHHS TPEUIOKEHHON 3a1a4H;

YMEHHMSI [IPEICTABIATh [IOJIyYE€HHBIE PE3Yy/IbTAThl I03HABATEIBHON AESATEIbHOCTU B YCTHBIX U
IMCBMEHHBIX  TEKCTax; JeJlaTh IMPE3CHTAlUI0 pPE3ylIbTaTOB  BBIMNOJIHEHUS  XUMHYECKOTO
IKCIIEPUMEHTa (JIa0OpaTOPHOTO OIbITa, JTab0pPaTOpHON pabOTBI TO WCCICJOBAHWIO CBOWCTB
BEILIECTB, YU€OHOTO MPOCKTA);

YMEHHSI y4EeOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW I103HABaTEIbHOU U
HCCIIEIOBATENIbCKON JESITEIbHOCTU MPHU PELIEHUH BO3HUKAIOLIUX MMPOOJIeM Ha OCHOBE y4€Ta 00INX
MHTEPECOB U COTJIACOBAHUA MO3ULUHN (0OCYXAEHHS, OOMEH MHEHMSIMHM, «MO3TOBBIE LITYPMBI»,
KOOpJMHAIUS COBMECTHBIX JEMCTBHI, ONpeielieHre KPUTEPUEB 0 OLIEHKE KaueCTBA BBIIOJHEHHOM
paboThl U ApyTrHE).

PeryisiTuBHbIe YHMBepcaJlbHbIe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIbHO OMNPEAENATh LEIN ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYLIECTBISTH,
KOHTPOJHUPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTD, BEIOMpATh HanboJsee
s dexTuBHBIE CIOCOOBI perieHusT yUeOHBIX U MO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIHHO COCTaBIIAThH
WM KOPPEKTUPOBATh MPEIJIOKEHHBIM aIrOPUTM JEWCTBUI IPH BBINOJHEHUW 33JaHUN C Y4ETOM
MOJIyYe€HUs HOBBIX 3HaHUI 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX W pEaKLHUsAX, OLICHUBATb
COOTBETCTBUE TMOJYYEHHOTO pe3yibTaTa 3asBJICHHON Ieu, YMEHHE UCIOJb30BaTh U
aHaAJIM3UPOBATh KOHTEKCTHI, peJlaraeMble B YCIOBUM 3aJIJaHUH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOCHHIO O00S3aTENbHOIO  COAEPIKAHMUS,
YCTAaHOBJICHHOTO JaHHOW  (QeaepanbHON  paboyeil mporpamMmoil, BBIICISIOT: OCBOCHHBIC
00yyarouMMuUCs Hay4dHble 3HaHUS, YMEHUS U CIIOCOOBI ACHCTBUM, crielu(pruecKkue i MpeIMeTHOI
obnmactu «XUMHS», BUIBI NEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIpETaluy,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YIEOHBIX U HOBBIX CUTYaIlHIX.

K xoniy oOydyenuss B 8 kjacce mpeiMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYaAIOUINXCS YMEHHI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHX IOHSATHUH: aTOM, MOJIEKYJa, XMUMHUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPO/HASA M HEOTHOPOIHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAasi M MOJIEKYJIsIpHas Macca, KOJUYECTBO BEIIEeCTBA,
MOJIb, MOJIIDHAs Macca, MaccoBasl [I0JI1 XHMHUYECKOTO JJIeMEHTa B COCIUHECHHH,
MOJISIPHBIN 00BbEM, OKCUI, KUCIIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPUIIATEILHOCTD, CTETICHD
OKHUCJICHHS, XUMHUYECKass peakius, KiIacCu(UKalMs peakiuil: peakluud COSAUHEHUS,
peaKiuu pa3jaoKeHus, peakiuy 3aMelIeHHs], peaklui 00OMeHa, 9K30- U SHA0TEPMUUYECKUE
peakiuu, TeroBoi 3pdeKT peakuuu, aapo aToMma, dJIEKTPOHHBINA CIOW aToMa, aTOMHas
opbutanb, paguyc aroMa, XUMHUYECKas CBS3b, MOJISIPHAs U HEMOJIApHAs KOBaJEHTHAas
CBs3b, HOHHAas CBs3b, HOH, KaTWOH, aHWOH, pacTBOP, MaccoBas JOJI1 BEIECTBa
(mpolieHTHAas KOHIIEHTpPALUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMUMHYECKHX IOHATHH M TPUMEHATH OTH
MIOHATHS IIPU ONMCAHUU BELIECTB U UX NTPEBPALLECHUI;

e  HCHOJB30BAaTh XMMUYECKYIO CUMBOJIMKY Ul COCTABICHUS (POPMYJ BEIIECTB U YpaBHEHUH
XMUMHMUYECKUX PEAKIINA;

e ONpEAENATh BAJIEHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTENEHb
OKHCIICHHsSI DJIEMEHTOB B OWHApHBIX COEJUHEHUSX, INPUHAUICKHOCTh BEIIECTB K



OTpeneNéHHOMY KJacCy COEAMHEHUH 1o ¢GopmynaM, BHJ XHUMHYECKOW CBSI3H
(KoBaJIeHTHAsl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

packpsiBaTh cmbica llepumoamueckoro 3akona JI. M. MenneneeBa: I€MOHCTPUPOBATh
[IOHMMaHUE MEePUOJUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX OJJIEMEHTOB OT HUX
nonoxkeHust B llepuonmyeckoil cucreme, 3aKOHOB COXPaHEHMsSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHMsI, 3aKOHa ABOTaipo;

ONMCBIBATh M XapakTepu3oBaTh TaOimuHyro ¢opmy Ileproguueckoil  CHUCTEMBI
XMMHMUYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATHUS «rJaBHas mnoarpynna (A-rpynma)» Hu
«moboynass mnoxarpynma (b-rpynma)», wmanbsle W OOJIBIINE TIEPHOIBI, COOTHOCHTH
0003Ha4YeHMs], KOTOpble MMeroTcsi B Tabnuie «llepuonnyeckas cuctemMa XMMHUYECKHUX
anemenToB Jl. M. MenneneeBa» ¢ 4YHUCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHMS aTOMOB
XMMHMUYECKUX DJIEMEHTOB (COocTaB M 3apsa] A1apa, oO0Illee 4YUCIO JIEKTPOHOB H
pacnpesesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKUE D3JIEMEHTHI, HEOPraHMYEeCKHE BELIECTBa, XMMHUYECKHE
peakuuu (MO 4YMCIYy M COCTaBy YYAacTBYIOUIMX B pEaKLUUU BEIIECTB, MO TEIJIOBOMY
shdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OONIME XWMHUUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB,  MOJTBEp)KIash  ONHMCAaHME  TMpUMEpPaMH  MOJIEKYJISIPHBIX  YpaBHEHM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KA4eCTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKIX IIPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIYHCIISATH OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB, MacCOBYIO
JOJII0 XMMHUYECKOTO 3JIeMeHTa 1Mo (opMylie COCTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPaBHEHUIO XUMUUYECKOM peakiuu;

MIPUMEHSITh OCHOBHBIEC OIEpallMd MBICIUTENBHON NeATENbHOCTH — aHAJIW3 W CHHTE3,
CpaBHEHME, O0OOIIeHHEe, CHCTEMAaTU3alUI0, KIACCU(UKALMIO, BBISBICHUE MNPUYHMHHO-
-CIICZICTBEHHBIX CBSA3€H — JUIsI M3y4eHUS CBOMCTB BEUIECTB U XMMHUYECKHX PEaKIIHA,
€CTECTBEHHO-HAY4YHbIE METO[Ibl MO3HAHUSI — HaONIOJICHUE, U3MEPEHUE, MOJEIUPOBAHUE,
SKCIIEPUMEHT (peabHbIA U MBICICHHBIN);

cleoBaTh IpaBWiIaM  I[OJIb30BAHMS  XUMHMYECKOM TMOCyAod U J1abopaToOpHBIM
obopynoBaHueM, a TaKKe MpaBuUiIaM OOpalleHHus C BEIIeCTBAMH B COOTBETCTBUHU C
WHCTPYKUHUSMHU TI0 BBITIOJHEHHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB MO MOTYyYEHHUIO U
coOupanuio ra3o00pa3HBIX BelIeCTB (BOJAOPOAA U KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpeAeIEHHOW MacCOBOMW J0Jiel pacTBOPEHHOTO BEIIECTBA, IIAHUPOBATH U
MIPOBOJUTh XUMHYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHHIO PACTBOPOB IIENOYed U
KHCIIOT C IOMOIIBIO HHAUKATOPOB (JIakMyc, peHoNTaenH, METUIIOPAHXK U IPyrue).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonunuecTBo yacos
Ne Kon | Ilpakr | ODIEKTPOHHBIE
H/_ HaumenoBanue pas3zieiioB u Tem B TPOJ | HYECK (mrdpoBkIe)
I IIPOrpaMMbl | phpe | ue 00pa3oBaTeIIbHbIE
© pabo | paboT | pecypchl
ThI BI
Paznen 1. IlepBoHayanbHble XUMHUYECKUE MMOHSITHUS
Xumust — BakHas 00J1aCTh bubmmoreka [{OK
1.1 €CTECTBO3HAHUS M PAKTHYECKOI 5 0 2 https://m.edsoo.ru/
NESATEIIbHOCTH YeJIOBEKa 7f41837¢c
bu6moreka [IOK
1.2 BeiiecTBa u XMMUYECKUE PEAKIIUH 15 1 0 https://m.edsoo.ru/
7f41837¢c
Hroro mo pazueny 20
Paznien 2. Baxueimme npeacTaBUTENN HEOPraHUYECKUX BEIECTB
bu6mmoreka [IOK
2.1 i?j;ly:)'{ Kucnopon. Tomnsrue 06 6 0 1 https://m.edsoo.ru/
g 7f41837c
bu6moreka [IOK
2.2 Bogopoa.IloHstie o KUCIOTaX U COMSIX 8 0 1 https://m.edsoo.ru/
7f41837¢c
bu6mmoreka [JOK
23 Bopna. PactBopsr. [Tonstue 06 5 1 1 https://m.edsoo.ru/
OCHOBAHUSX 7§41837¢
OCHOBHBIE KJIACChI HEOPTAaHUYECKUX bubmmorexa [IOK
2.4 JUN— p 11 1 1 https://m.edsoo.ru/
coCAHHERHH 7f41837c
Utoro no pazneny 30

Paznen 3. Ilepuoandeckuii 3akoH u [lepuoauyeckas cucrema xXumudeckux snemenToB J1. .
MenneneeBa. CTpoeHue aroMoB. XUMHU4ecKas CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbLHBIC

peakiuu

O Bu6morexa LIOK

3.1 PHOA 7 0 0 https://m.edsoo.ru/
anemeHToB /. 1. Menene-eBpa. 7§41837¢
Crpoenue aToma —

Xumudeckasi cBs3b. OKHCIUTEIBLHO- bubmiorexa [IOK

3.2 ‘ 8 1 0 https://m.edsoo.ru/
BOCCTaHOBUTEIbHBIC PEAKITUN 2£41837¢

bu6mmoreka [JOK

Utoro mo pazneny 15 https://m.edsoo.ru/
7f41837¢

PezepBHOE Bpemst 3 bubnmoreka [JOK
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https://m.edsoo.ru/

7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
ITPOI'PAMME
IIOYPOUHOE INIVIAHUPOBAHUE
8 KJIACC
Koaun4vecTBo yacoB
Ne Kont | TIpa Jara DJIEKTPOHHBIE
n/ | Tema ypoka Bee | POTB | KTHU Lol H;I(l)pOBme
n o HbIE eCKH st o0pa3oBaTeJibHbIE
pa6o e pecypchbl
ThI pado
ThI
IIpeamer xumuu. Poirs xumun B bubmmorexa LOK
1 e ot 1 0 05.09. https://m.edsoo.ru/f
’KU3HU 4enoBeka. Tera 1 BelecTa 2023 f0d210c
o e 0 MCTONAX HO3HA bu6mmoreka IJOK
2 HATHE O METOAAX TIOSHARMA B 1 0 07.09. https://m.edsoo.ru/f
A 2023 | fod227e
IIpakTyeckasi padora Ne 1 BuGnmorexa [OK
3 <<HpaBHna6pa60TH B J1a00OpaTOPHH U 1 0 12.09 https://m.edsoo.ru/f
TIpUEMBI 0OpAITICHHS C JIA0OPaTOPHBIM o - :
000pyIOBaHUEMY 2023 f0d23de
q C 5 bu6mmoreka IJOK
4 ;CT:IZ Bemfczzaefl eMecH. LTocooR! 1 0 14.09. https://m.edsoo.ru/f
PasIcricHHA cMecen 2023 | f0d26ca
IMpakTyeckast padora Ne 2 bubmmoreka LIOK
5 «Pasnenenne cMmeceii (Ha mpuMepe 1 0 19.09. https://m.edsoo.ru/f
OYMCTKH TIOBAPEHHOM COJIH)» 2023 f0d28c8
Bbubnuoreka IJOK
6 ATOMBI U MOJIEKYJIBI 1 0 21.09. https://m.edsoo.ru/f
2023 f0d2a6¢
XUMHUYECKUE DJIEMEHTBI. 3HAKU brbmorexa [IOK
7 ' 1 0 26.09. https://m.edsoo.ru/f
(CIMBOITBI) XUMHUYECKHX 3JIEMCHTOB 2023 f0d2bes
bubmnoreka [IOK
8 ITpocThie U CIIOKHBIEC BEIECTBA 1 0 28.09. https://m.edsoo.ru/f
2023 f0d2a6¢
bubmmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YIECHHE 1 0 03.10. https://m.edsoo.ru/f
2023 f0d2d50
3aK0H ITOCTOSHCTBA COCTaBa BEILIECTB. bubmnoreka LIOK
10 Xumuueckas popmyna. BareHTHOCTD 1 0 05.10. https://m.edsoo.ru/f
ATOMOB XUMHUYECKUX JICMCHTOB 2023 f0d2eae
11 OTHocuTeNnbHAasE aTOMHAas Macca. 1 0 bubmuoreka IJOK
OTtHocuTenbHAasi MOJIEKYIIIPHAsI Macca 10.10. https://m.edsoo.ru/f
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2023 f0d323c
M bubmnoreka LIOK
12 accoBai JIOJIA XHMUHCCKOTo 12.10. https://m.edsoo.ru/f
3JIEMEHTA B COSTHHEHUH 2023 f0d350c
KonuuectBo BemrecTa. Momb brbmmorexa LHOK
13 MonspHas macca ’ ’ 17.10. https://m.edsoo.ru/f
2023 f0d5230
® < « bubaunoreka LIOK
14 VIBIHCCKHE H XHMITIECKHE ABICHHA. 19.10. | https:/m.edsoo.ru/f
XuMuyecKkas peakius 2023 f0d37fa
. bubaunoreka [IOK
15 < ﬁizz:izﬂi };ZJ;?(]:IPZ;HPORKELHM 24.10. https://m.edsoo.ru/f
2023 f0d3al6
3aKOH COXpaHEHHS MacChI BEIIECTB bubmmorexa LHOK
16 ’ 26.10. https://m.edsoo.ru/f
XUMUYECKUE YPABHEHUS 2023 f0d3b88
BorunciieHns: KOMM4ecTBa, MacChl bub6mmoreka IJOK
17 BEII[ECTBA 110 YPABHEHUSAM https://m.edsoo.ru/f
XMMHUYECKUX PeaKIni f0d5708
Kaccudukarms XuMiIaecKkux bubmoreka [IOK
18 peaxiuii (COeTMHEHH s, Pa3IOKEeHUS, 07.11. https://m.edsoo.ru/f
3aMelleHns, oOMeHa) 2023 f0d3f34
M. B. JlomoHOCOB — yuéHBbIii- bubmuorexa [JOK
19 sHnukoneauct. O6o0IeHNnE U 09.11. https://m.edsoo.ru/f
CHCTeMaTU3aIMs 3HAHHA 2023 f0d40c4
bu6mmoreka IJOK
20 Konrpoaknas padora Nel no reve 14.11. https://m.edsoo.ru/f
«BerecTBa 1 XHMUYECKHE PEAKITANY 2023 044290
Bo3nyx — cmech razos. Coctas bubmmnorexa [JOK
21 Bo3ayxa. Kucnopon — aneMeHT u 16.11. https://m.edsoo.ru/f
mpocroe BemecTBo. O30H 2023 f0d448e
®du3nYecKre U XUMHUYCCKIE CBOMCTBA bu6mmoreka IJOK
22 KHcnopoa (peakiiui OKUCIIEHNS, 21.11. https://m.edsoo.ru/f
ropenwue). ITonsrue 06 okcumax 2023 f0d4614
Crioco0bI TOMy4eHUsT KHCIOPOaa B bubmmoreka [JOK
23 71a60paTOPUH U TIPOMBIIIICHHOCTH. 23.11. https://m.edsoo.ru/f
ITpuMeHeHHe KUCI0poia 2023 f0d497a
TermmoBoit 3 PeKT XUMUIECKOH Bubmorexa LIOK
24 E:gf;g;;?i’ég;oypam%m SK30- 28.11. https://m.edsoo.ru/f
U DHJOTEPMHYECKUX PEAKIIUAX 2023 f0d4790
TomnuBo (HeTh, Yroib U METaH). bubmmorexa LJOK
25 3arpsi3HEHHE BO3IyXa, CIOCOOBI €ro 30.11. https://m.edsoo.ru/f
MPEIOTBPAIICHUS 2023 fOd4cda
IIpakTnyeckas padora Ne 3 o reme bubmmorexa LJOK
26 «[Toyuenune U coOMpanue KUCIOpo/a, 05.12. https://m.edsoo.ru/f
M3Y4E€HHUE eT0 CBOMCTBY 2023 f0d4ae2
B bubmnoreka LIOK
27 | Bonopon— onewei u npoctoe 0712 | hupsi/imedsooru
CLIECTRO. TIAXOAICHHC B HIPHPOAC 2023 | f0d4ddo
28 du3nYecKre U XUMUYECKHE CBOMCTBA bubmnoreka [IOK
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Bozopoxa. [Ipumenenue Bogopoaa 12.12. https://m.edsoo.ru/f
2023 f0d4ddo
bubmauoreka LIOK
29 ITousTrE 0 KACIOTaX U COMSIX 14.12. https://m.edsoo.ru/f
2023 f0d50d2
Crioco0bl OIY4YCeHUS BOJAOPOA B bubimorexa [OK
30 . 19.12. https://m.edsoo.ru/f
paTop 2023 | fod4ddo
IIpakTnyeckas padora Ne 4 o reme Bbubmoreka LJOK
31 «[Tonyuenune u cobupanue BoJ0po/a, 21.12. https://m.edsoo.ru/f
M3Y4ECHHUE er0 CBOMCTBY 2023 f0d4f42
. N bubnuoreka I[JOK
32 x:’g:ap HIZ:H 061EM rasos. 3axon 26.12. https://m.edsoo.ru/f
P 2023 | fod542e
Brruncnenns 00b€Ma, KOJIHUIECTBA bubaunoreka [IOK
33 BEIIIECTBA ra3a IO €ro H3BECTHOMY 28.12. https://m.edsoo.ru/f
KOJIMYECTBY BEIECTBA MITH O0BEMY 2023 f0d55a0
Brruncnenust 006EMOB ra3oB 110 bu6mmoreka IJOK
34 YpaBHEHUIO PEAKI[MH Ha OCHOBE 09.01. https://m.edsoo.ru/f
3aKoHa 00BEMHEIX OTHOILIEHH ra30B 2024 f0d5708
PU3NIECKHE U XUMHUYIECKUE CBOMCTBA bubamorexa [TOK
35 11.01. https://m.edsoo.ru/f
s 2024 | fods87a
. bu6mmoreka IJOK
36 Cocras ocrosanuii. onsTue 00 16.01. https://m.edsoo.ru/f
HHAHKaTopax 2024 | fod59e2
Hocumenmme n penachese Bumorexa LIOK
37 i H 18.01. https://m.edsoo.ru/f
pacTBOpBl. MaccoBasi 10J1s1 BEllecTBa 2024 f0d5b40
B pacTBOpE -
pocrroeenan pefers 30 oo Bumorea 101
38 om pe P MaI;COBOﬁp o1cii 23.01. https://m.edsoo.ru/f
peaeie A 2024 | fod5eba
PAcTBOPEHHOTO BEILIECTBAY
. Bbubnuoreka IJOK
39 Klgﬂgpgﬂobﬂglopiﬁgm& Zano reme 25.01. https://m.edsoo.ru/f
(SHCIIOpOZ. BONOPOA. Bola» 2024 | f0d6342
Oxcupl: COCTaB, KINACCH(PUKAIUS bubmorexa LHOK
40 AL ’ Tt 30.01. https://m.edsoo.ru/f
HomeHKatypa 2024 | fode6de
[Tony4yenue u xuMuyeckue CBOMCTBA bubmmorexa LJOK
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 01.02. https://m.edsoo.ru/f
OKCHIOB 2024 f0d664e
OCHOBaHHS: COCTaB, KJIACCH(PUKALIUSI bubmorexa LIOK
42 ‘ ’ L 06.02. https://m.edsoo.ru/f
HoMeriIaTypa 2024 | fod67ca
IlonyyeHne 1 XUMHUYECKHE CBOMCTBA bubimorexa [IOK
43 u EHHﬁ 08.02. https://m.edsoo.ru/f
ocHo 2024 | fod67ca
44 Kucnorsr: cocras, knaccuduxanus, bubmnoreka LIOK
HOMEHKIIATypa 13.02. https://m.edsoo.ru/f
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2024 fOdfee2
ITonmyyeHne 1 XUMUYECKUE CBOMCTBA brbimorexa [IOK
45 N i 15.02. https://m.edsoo.ru/f
ot 2024 | fodfee2
Coinu (cpenHue): HOMEHKIIATypa, bubmuoreka ITOK
46 CIIOCOOBI MOJTYYCHHUS, XUMHUCCKUE 20.02. https://m.edsoo.ru/
CBOMCTBA 2024 00ad9474
IIpakTHyeckas padora Ne 6.
Pentenue OKCIICPUMCHTAJIbHBIX 3a1a4 BHGHIHOTCKa LIOK
47 110 Tene «OCHOBHLIE KIIACChI 22.02. https://m.edsoo.ru/
y 2024 00ad9b7c
HEOPraHMYECKUX COCAMHECHUINY
I'enernyeckas CBA3b MEXY KilacCaMH brbimorexa [OK
48 Ay 27.02. https://m.edsoo.ru/
HEOPraHM4CeCKNX COCIANMHCHNN 2024 00ad9a50
0606 bubaunoreka [IOK
49 3Ha?{HH§eHHe 1 CHCTEMATHSATHA 29.02. https://m.edsoo.ru/
2024 00ad9ch2
KonTtpoabnas padora Ne3 o reme bu6mmoreka LIOK
50 "OCHOBHBIE KJTaCChl HEOPTAaHHYECKUX 05.03. https://m.edsoo.ru/
coennHeHn" 2024 00ad9ela
[NepBBIe TONBITKH KiIacCHPUKAITITH bu6mmoreka LIOK
51 XMUMHAYECKUX dIIeMeHTOB. IToHsATHE O 07.03. https://m.edsoo.ru/
IPYIIIax CXOAHBIX DIIEMEHTOB 2024 00ad9ffa
[Tepuomuyeckuii 3aK0H U bubmoreka [IOK
52 Ieproauueckast CHCTEMa XMMHYECKUX 12.03. https://m.edsoo.ru/
snementos JI. 1. Menneneesa 2024 00adab52c
bu6mmoreka IJOK
53 [Tepuopl, TPyIIIbI, MOATPYIIITHI 14.03. https://m.edsoo.ru/
2024 00ada52c
Crpoenne aTomoB. COCTaB aTOMHBIX bubmorexa [OK
54 P ' 19.03. https://m.edsoo.ru/
snep. Msoromst 2024 | (00ada342
CtpoceHwe IEKTPOHHBIX 000I04YeK bubmmoreka [IOK
55 aTOMOB 3JIeMeHTOB IleproanyecKoit 21.03. https://m.edsoo.ru/
cucreMsl J. V1. Menneneesa 2024 00ada6hc
zizpaéqe;)nconéms x(l;m/i)nqeecxcl)so Bubnmorexa LOK
56 I_EM :T ZC (fv g g;(:; HB 02.04. https://m.edsoo.ru/
PHOIMICCKOM CHCTEME . L. 2024 00ada824
MenneneeBa
s oo oy Busorea 10K
57 ﬁﬂ 1\}[) _yK 1P e 04.04. https://m.edsoo.ru/
. MenpneneeB — y4EHbIH, Tearor u 2024 00ada96e
rpax<IaHUH -
DJIEKTPOOTPHIIATEIHHOCTh ATOMOB bubamorexa [IOK
58 TPOOTPHIL 09.04. https://m.edsoo.ru/
XUMHYECKHX 3JIEMEHTOB 2024 00adaab8
bubmnoreka LIOK
59 HMonHas xuMuueckas CBs3b 11.04. https://m.edsoo.ru/
2024 0Oadac34
60 KoBaneHnTHas nonspHas XuMu4eckas bubnmmoreka LJOK
CBSI3b 16.04. https://m.edsoo.ru/
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2024 0Oadaab8
KoBaneHnTHas HemonspHas Eubrmorexa [TOK
61 CUMITIOCKAS CBA3E 1 18.04. https.//m.edsoo.ru/
2024 0Oadaab9
bubauoreka LIOK
62 CreneHpb OKUCIEHUS 1 23.04. https://m.edsoo.ru/
2024 00adae28
OKHUCIUTENHHO-BOCCTAHOBUTEILHEIE bubmorexa LIOK
63 O 1 25.04. https.//m.edsoo.ru/
peaki 2024 00adbh076
bubmmoreka IJOK
64 OKUCIUTENN U BOCCTAHOBUTEIU 1 07.05. https://m.edsoo.ru/
2024 00adb076
KonTtpoasnas padora Ned o reme bu6nuorexka LIOK
65 «CtpoeHue aroma. XuMU4eCKast 1 14.05. https://m.edsoo.ru/
CBS3bY 2024 00adb486
OO0o00I111eHNE U CUCTEMAaTH3aLHs bubmmorexa LOK
66 —— 1 16.05. https://m.edsoo.ru/
2024 00adb33c
OO0o00I111IeHE U CUCTEMAaTH3aLHs bubmmorexa LIOK
67 N 1 21.05. https://m.edsoo.ru/
2024 00ad9ch?
OO0o00I11IeHEe U CUCTEMAaTH3alHs bubmmorexa LIOK
68 N 1 23.05. https://m.edsoo.ru/f
2024 f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[MTPOI'PAMME

YUYEBHO-METO/IMYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLLECCA
OBS3ATEJBHBIE YUYEBHBIE MATEPUAJIBI 1IJI51 YYEHUKA
* Xumus, 8 knacce/ Pymsuruc I'.E., ®enpaman @.I'., AkuronepHoe oomiecTBo «M3aarenbeTBo
«IIpocsemienue

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

- Xumus, 8 xknacc/ ['abpuensin O.C., OctpoymoB WN.I'., Cnaakos C.A., AKnoHepHO€e 00111eCTBO
«3narenbctBO «lIpocBemenue»
- Xumus, 8 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A. A. u apyrue; noa penakueit
Jlynuna B.B., Akumonepnoe o6miectBo «M3narenbctBo «IIpocBenienue»
-Xumus, 8 xkmace/ Kypun A.A., Akunoneproe oo6mectBo «M3narensctBo «IIpocBenienue»
-Xumus, 8§ kinacc/ Kysuernosa H.E., TutoBa .M., I'apa H.H., AkunonepHoe oO11ecTBo

«M3parenscTBO «IIpocBemieHne»
-Xumus, 8 xknace/ Pymsurtuc I'.E., ®enpaman @.I°., AknrionepHoe o01ectBo «3aaTeascTBoO
«IIpocsemienue»

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
-https://m.edsoo.ru/
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