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INOACHUTEJBHASA 3AIINCKA

[IporpaMMa MO XUMUU Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHHUs COCTaBJIEHA Ha OCHOBE TpeOOBaHUI K
pe3yiapTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS, MPEACTABICHHBIX B
®I'OC 00O, a Takxe Ha OCHOBE (peepaabHON paboyeil mporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHUEIIIMU MpenogaBaHus
y4eOHOro mpeaMeTa « XuMush» B 00pa3oBaresibHbIX opranuzanusx Poccuiickoit deneparum.

[Iporpamma mo XuMuM Ja€T MPEACTABICHHE O IEsAX, OOmed crpaTeruu OOy4eHUs, BOCIUTAHUS W Pa3BUTHS
oOydarommxcst CpeACTBaMU  y4yeOHOro MpeaMeTa, YCTAaHABIMBAET O00S3aTebHOE TNPEIMETHOE  COJEpKAHHE,
npeaycMaTpUBaET paclpeiesieHHe €ro Mo KjiaccaM U CTPYKTYpUpPOBAHME IO pasjiesiaM U TeMaM MPOrpaMMbl MO XUMUH,
ONpENIENAeT KOJIUYECTBEHHBIE M KAUECTBEHHbBIC XAPAKTEPUCTUKH COJACPKAHMS, PEKOMEHIAYEMYIO IOCIEI0BATEIbHOCTD
U3YYCHUS! XUMHUHU C YYETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOTO Mpoliecca, BO3PACTHBIX
0COOEHHOCTEW O00yYaroluxcs, OIMpeAeNseT BO3MOXKHOCTH MpeaMeTa Uil pealn3aluud TpeOOBaHUM K pe3yJbTaTaM
OCBOECHHUS OCHOBHOM 00Opa3oBaTeIbHON MpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM OOy4YeHHS XMMHUU Ha YPOBHE II€JIe HM3y4eHHs] TPEIMETa W OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEILHOMN
NESATETLHOCTH 00YYaIOIIerocs o0 OCBOCHUIO y4eOHOTO COJIep KaHMUSI.

3HaHWE XUMHH CIY>)KUT OCHOBOM g (POPMUpOBAHUS MHUPOBO33PEHHUS O0O0YYalOLIErocs, €ro MpeiCTaBICHUN O
MaTepUaIbHOM €AMHCTBE MHUpPA, BAXKHYIO POJIb UTPAIOT (POpMHUpyeMble XUMHEHN MPECTABICHHUS O B3aUMOIPEBPAILICHUIX
SHEPrUM W 00 OHBOJIOIMHU BEIIECTB B NPUPOJE, O MYTAX pPEHICHUS TJI00AIBHBIX MPOOJEM YCTOMYMBOIO pPa3BUTHS
YeJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUIIEBON U IKOJIOTHUECKOU 0€3011aCHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET peaau3aiii BO3MOKHOCTEH Il caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYpPhl JUYHOCTH, €€ OOIIeh U
(G YHKIIMOHATBLHON TPAaMOTHOCTH;

BHOCUT BKJIaJl B (OPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CHOCOOHOCTEHW OOYy4YaroIIuXCsl, HAaBBIKOB UX
CaMOCTOATENLHON y4eOHON NeaTeNbHOCTH, HPKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIIbCKUX yYMEHHUH, HEOOXOAMMBIX KakK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAyYHOTO MBIIIJIEHUS, 3aKJIabIBAET OCHOBBI 1IEJIOCTHOTO B3TJIA/Ia HA €UHCTBO MPUPOJIbI
U 4eJIOBEKa, SIBJISIETCS] OTBETCTBEHHBIM 3TArlOM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O00Yy4YarOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS! K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IIPUPO/IE, K YEIOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHuE O0YyHArOITNXCS.

JlanHble HarpaBjeHUST B OOyYEHHHM XMMHHM OOECHeuMBAIOTCA CHEHU(UKON coaepxaHusi y4yeOHOro mpeameTa,
KOTOPBIN SIBISETCSA MEJArOruH4ecky aJalnTHPOBAHHBIM OTpPa)KEHHWEM 0a30BOM HAyKu XMMHHM Ha OINpPENENEHHOM I3Tane €€
pa3BUTHA.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIETro 0oOpa3oBaHUsS OPUEHTHPOBAH HA OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbI
MEPBOHAYAJIbHBIX MOHATHI XWUMHHU, OCHOB HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTIEJIbHBIX 3HAYUMBIX IOHSATHIA
OPraHUYECKON XUMHH.

CrpykTypa colepKaHusi MpOrpaMMbl MO0 XHUMHHM C(POpMUpOBaHAa Ha OCHOBE CHCTEMHOIO MOJAX0Ja K €€ M3YyYEHHIO.
ConepkaHue CKIAABIBAETCS W3 CHCTEMBI NOHATUA O XMMHYECKOM DJJIEMEHTE M BEIIECTBE M CHCTEMBI NOHATHUA O
XUMHUYECKOH peakuuu. O0€ 3T CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI 110 MPUHLUITY ITOCIEI0BATEILHOTO Pa3BUTHS 3HAHUI
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOIO YPOBHA:

— ATOMHO-MOJIEKYJISIPHOT'O YUYE€HMS KaK OCHOBBI BCET'O €CTECTBO3HAHU,

— Ilepunoanyeckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— Y4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBSI3H;

— MpEeACTaBICHUHN 00 3JIEKTPOTUTHUECKON TUCCOIMAIIMU BEILECTB B pACTBOPAX.

TeopeTnueckue 3HaHUSA pPAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U OCMBICIEHHBIX (DaKTOB,
pa3BUBAIOTCS MOCJIEIOBATENIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBIMOJHSS (PYHKIMH OOBSICHEHHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHSI U1 BO3MOYKHOCTEN MPAKTUYECKOTO PUMEHEHNS U IOJTYYECHUS U3Yy4aE€MbIX BEILIECTB.

OcBoeHue nporpaMMbl MO XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKON COCTaBIISIOLIEH
HAay4YHOM KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOW MPUPOJIbl, UEHHOCTHOIO OTHOUIEHUS K HayYHOMY 3HAHHUIO M METOJaM
no3HaHUs B Hayke. M3yueHHe XUMUU MPOUCXOIUT C MPHUBJICUCHUEM 3HAHUN U3 paHee M3yYEHHBIX YYEOHBIX NMPEAMETOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 kinaccb» u «duszuka. 7 Kiacc.

[Ipy M3ydeHHr XMMUU MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHMUYECKOW HAayKH Kak 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHHUSI, TPAKTUUYECKON IEATEIBHOCTH YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYpHI. 3aaada
y4eOHOT0 MpeMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — Ba)KHEUIUX (paKTOB, MOHATUHN, 3aKOHOB
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U TEOPETUYECKUX TMOJIOKEHUH, TOCTYIMHBIX 0000IICHIIT MUPOBO33PEHUYECKOI0 XapaKTepa, si3bIka HAyKH, B MPUOOILEHUU K
HAayYHbBIM METOJaM TMO3HAHUS TpPU HM3YYEHUM BEIIECTB M XHUMHUYECKUX peakiuid, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATENIbHBIX YMEHHM M WX NPUMEHEHUM B Y4EOHO-TO3HABATEIbHOW U Y4EOHO-HCCIEAOBATEIbCKON IESITeIIbHOCTH,
OCBOEHUU IPaBUJI 0€30MMacHOr0 00pallleHHsI C BEIIECTBAMU B MOBCEIHEBHOM KU3HMU.

[Tpu n3ydeHnn XMMUY Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHUs BAKHOE 3HAUYCHUE TPHOOPEIIA TaKUe TENH, KaK:

— (opmupoBaHHE WHTEUICKTYadbHO PAa3BUTON JIMYHOCTH, TOTOBOH K CamM000Opa3oBaHWIO, COTPYIHUYECTBY,
CaMOCTOSATEIILHOMY MIPUHATHIO PEIICHUH, CIIOCOOHON aanTUPOBATHCS K OBICTPO MEHSIOITUMCS YCIIOBHUSIM JKU3HU;

— HAampaBlICHHOCTh OOy4YeHHS Ha CHCTEMaTHYECKOEe MPHOOIIEHHE OO0ydJalomuxcsi K CaMOCTOATEIbHOM
MO3HABATEIILHON JIeATeILHOCTH, HAYYHBIM METO/IaM MO3HAHUS, (POPMHUPYIONIAM MOTHBAIIUIO U Pa3BUTHE CTIOCOOHOCTEH K
XUMUU;

— obecrnieyeHre yCIOBUHM, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO 00YUYaIOIIMMUCS OMbITa Pa3HOOOPA3HOU NIEATEIbHOCTH,
MO3HAHUS W CaMOTIO3HAHUS, KJIIOYEBBIX HABBHIKOB (KIIFOUEBBIX KOMIIECTCHITMH), UMCIOMNX YHUBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— ¢opmupoBanue oOiel (yHKIIMOHATBLHON U €CTECTBEHHO-HAYyYHOU IPaMOTHOCTH, B TOM YHCJIE YMEHUN OOBSICHATH
U OIICHWBATH SBJICHUS OKPYIKAIOIIETO MHPA, UCIOJB3Ys 3HAHUS U OIBIT, MOJyYEHHBIC TIPU W3YYCHUU XUMHH, TPUMCHSTh
WX MPU PEIICHUH MPoOIIeM B MMOBCETHEBHOMN KU3HU U TPYJOBOU NIEATEILHOCTH;

— ¢hopMHUpOBaHHUE Y OOYYAOIIMXCS TYMAaHUCTHYCCKUX OTHOIICHHM, IIOHUMAHUS [IEHHOCTH XUMWYECKUX 3HAHUH IS
BBIPAOOTKH SKOJIOTHYECKH IETIECO00Pa3HOTO MOBEACHUS B OBITY M TPYAOBOU JEATEILHOCTH B ICNISIX COXPAHEHHUS CBOETO
3I0POBbS U OKPY’KAIOLIEN IPUPOTHOMN CPEBI;

— pa3BHTHE MOTHBAIMK K OOYYCHHIO, CITOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIIMTAHHWIO Ha OCHOBE YCBOCHHS
OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpoGuIs W HANpPaBIEHHOCTH IajJbHEHIIETO
oOy4eHuUs.

OO0miee 4nciIo 4acoB, OTBENEHHBIX I U3YYCHHS] XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs, COCTABIISET
136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

Ilpu peanuzayuu npozpammoel ucnov3yemca mamepuaivnasn oaza yenmpa TO4KA POCTA.



COILEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHaYa/IbLHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuu. Ponbs XuMUH B KU3HU YEIOBEKA. XUMHUS B CHCTEME HayK. Tena u BemiectBa. @U3nUecKue CBOMCTBA
BEIIECTB. ArperaTHoe cocTosiHue BeuecTB. [loHsiTHe 0 MeToax nmo3Hanus B Xumuu. YucTeie BemecTBa u cMecu. CriocoObl
pa3aeneHusi CMeCen.

ATOMBI U MOJIEKYJIBI. XMMUAYECKHUE 3JIEMEHThI. CHUMBOJIBI XUMUYECKUX 3JEMEHTOB. [IpoCThie U CIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckasi ¢opmyna. BalleHTHOCTh aTOMOB XUMHUYECKHMX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocutenbHass atromHasi Macca. OTHOCHUTENbHAsE MOJIEKYJsIpHass Macca. MaccoBasi AOJII XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUHU.

KomnuectBo Beniectsa. Mosb. MonsipHas macca. B3anmocCBsA3p KOJIM4ecTBa, MAacChl M YUCIA CTPYKTYPHBIX €IHHUI]
BemecTBa. Pacuérel mo hopmynamM XUMHYECKUX COSTMHEHUH.

@u3NUecKUe U XUMUYECKHUE SIBJICHUS. XUMUYECKash peakuus U €€ MpU3HAKh. 3aKOH COXPAHEHUs MacChl BEILIECTB.
Xumnueckue ypaBHeHnus. Kimaccudukanusi XauMUYECKUX peakiuid (COeTMHEeHUS, Pa3NIOKEeHHs, 3aMeIeHUs, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUUYECKOH MOCYA0M, mpaBuiaMu paboThI B JabOpaTOpuu U npuémMaMu oOpalieHus ¢ 1a00paTopHbIM
obopyoBaHMEM, H3yYE€HHE M OINHCaHue (PU3NUYECKUX CBOWCTB 00pa3I0OB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHHE
¢busnyeckux (MIaBIieHUE BOCKA, TasHUE JIbJla, PACTUPAHHE caxapa B CTYyNKe, KUIEHUE W KOHJEHCAlUs BOJABI) U
XUMHUYECKUX (TOpeHUE CBEUM, MPOKAIMBAHUE MEIHON IPOBOJIOKH, B3aMMOJCHCTBUE MeJIa C KHUCJIOTOW) SIBJICHUH,
HaOJII0JICHUE W OTMCAHUE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pasiiokeHue caxapa, B3auMOJCHCTBUE CEPHOU
KHUCJIOTHI C XJIOPUIOM Oapus, pasioxkeHue ruapokcuaa meau (11) mpu narpeBanuu, B3auMoIeHCTBHE Kelle3a ¢ paCTBOPOM
comu meau (), u3yuenme cmocoOOB pa3delieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (PUIBTpOBaHWE, BBHIMIAPUBAHUE,
JTUCTUIUIALMSI, XpomaTorpadusi, MPOBEACHUE OUYMCTKH TOBApPEHHOW COJM, HAONIONCHHE M OMHCAaHUE pPE3yJIbTaTOB
MIPOBEJICHUS OTBITA, UJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MACChl, CO3IaHUE MOJEIICH MOJIEKYT (IIIapOCTEP>KHEBBIX).



Baxkueiiumne npeacraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — anmemMeHT u mpoctoe BemecTBo. HaxoxkaeHue Kuciaopoaa B
npupozae, Quanyeckue U XUMUYecKhe cBoMcTBa (peakuuu ropenus). Oxcupabl. [lpumenenue kucimopoma. CrocoObl
MOJTyYeHHUsl KUCIOpoaa B Jabopatopuu W MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa B mpupojae. O30H — alIoTpoIHas
Mo U (UKAIHS KHCIOPO/a.

TernoBol 3P (heKT XUMUYECKON peaklnH, TEPMOXUMUYECKUE YpPAaBHEHMS, JK30- U IHAOTEPMHUYECKUE PEaKIUU.
TonnuBo: yroib U MeTaH. 3arpsi3HEHHUE BO3/yXa, YCUIEHHE apHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopoa — anemeHT u poctoe BemecTBo. HaxoxaeHue Bogopoia B nmpupojie, (U3n4ecKkue 1 XUMUYECKUE CBOMCTRA,
pUMEHEHUE, CIIOCOOBI MOTy4eHUs. KuciaoTel u comnu.

Momnsipabiii 00bEM razoB. Pac4€Tsl M0 XUMUUYECKUM YPaBHEHUSIM.

dusnueckue cBomcTBa BOAbL. Boma xak pactBoputrens. PactBopsl. HacellieHHBIE M HEHACHILEHHBIE PACTBOPHI.
PactBOopuMOCTS BeecTB B Boge. MaccoBas J0JIs1 BELIECTBA B pacTBOpe. XUMHUYECKHE CBOKCTBA BOAbl. OcHOBaHus. Poib
pPacTBOpPOB B NPHUPOJE M B KU3HM 4YesIoBEKa. KpyroBopor Boabl B mpUpoOJe. 3arps3HEHHE NPUPOIHBIX BoA. OxpaHa u
OYHCTKA MMPUPOJHBIX BO.

Knaccudukanus Heoprannueckux coenuHeHuil. Oxcuapl. Knaccudukanus okcuaos: coneodpasyronue (OCHOBHbIE,
KHUCTIOTHBIE, aMmdoTepHble) U HecoseoOpasytomue. Homenknatypa okcunoB. dusmueckne M XUMHYECKHE CBOMCTBa
oKkcua0B. [lonydeHne OKCuI0B.

OcHoBanus. Kiaccudukanus ocHoBaHWM: IIETOYM W HEPACTBOPUMbIE OCHOBaHUS. HomeHkiaTypa OCHOBaHUM.
DuU3NYECKNEe U XUMUYECKNE CBOMCTBA OCHOBaHui. [loiryueHnre ocHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucior. Ouznyeckue M XUMUYECKUE CBOMCTBAa KHUCIOT. Psin
aktuBHOCTH MeTauioB H. H. bekerosa. [lonyuenune kucnor.

Conu. Homenknartypa coneil. @u3nueckue U XuMU4YecKrue cBorcTBa comeid. [lomyuenne conei.

['eneTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OTpeeNICHUE COJCPKaHUs KUCIOPOaa B BO3AyXe, MTOJIydeHHe, COOUpaHue, paclio3HaBaHUE U U3yUeHUE
CBOMCTB KHCIIOpOJa, HAOJIIO/IEHUE B3aUMOJACUCTBUS BEIIECTB C KUCIOPOJAOM U yCIOBHUS BO3HUKHOBEHUS M MpEKpalleHUs



ropeHusi (moxapa), O3HAKOMJICHHE C 0O0pa3laMd OKCHJIOB M ONHCaHWE HUX CBOWCTB, TOJyY€HUE, COOUpaHue,
pacro3HaBaHHE W M3y4YEHHE CBOMCTB BOJIOpOJa (rOpeHue), B3auMojielicTBUEe Bojioposa ¢ okcuaoM meau (1) (BozmokHO
HCII0JIb30BAaHUE BUICOMATEPHUAIIOB), HAOIIOIEHHE 00Pa3I0B BEIIECTB KOJUYECTBOM | MOJIb, MCCIEA0OBaHHE OCOOEHHOCTEH
pPacTBOPEHUS BEIIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, NMPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MACCOBOW JIOJEH
PacTBOPEHHOIO BEIECTBAa, B3aUMOJECHCTBHE BOJbI C METaJUlaMH (HaTpUEM M KajblKeM) (BO3MOXKHO HCHOJIb30BAaHUE
BUJIEOMATEPUAITIOB), UCCIIEIOBAHUE OOPa30B HEOPTraHWYECKHUX BEIECTB PA3IMUHBIX KJIAcCOB, HAOIIOJIEHWE M3MEHEHUs
OKpPAaCK{ MHIMKATOPOB B paCTBOpaxX KUCJIOT U IIeJI0UeH, u3yueHue B3aumoenctus okcuaa meau (1) ¢ pactBopom cepHoit
KHMCJIOTBI, KUCJIOT C METAJUIAMU, PEAKINN HEUTpAIU3AIUH, MOJYYEHUE HEPACTBOPUMBIX OCHOBAaHHM, BHITECHEHHE OJHOTO
MeTajula APYTUM U3 PaCcTBOPA COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BaKHENIIINE KIIACChl HEOPTaHUYECKUX
COCIVHEHUI.

Ilepunonnuecknii 3akoH u Ilepuognueckas cucrema xummuiyeckux ieMeHToB JI. U. MenaeneeBa. CtpoeHue
aToMOB. XUMHYECKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBbie MOMBITKU KJIaCCU(DUKALIMN XUMUYECKUX AJIeMEHTOB. [IoHsITHE O rpynnax CXOIHBIX JIEMEHTOB (ILIETOYHBIC U
IIEJI0YHO3EMETbHBIE METAJLIbI, TAJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT amM(OTepHbIE OKCUABI U
TUAPOKCHUJIBI.

ITepuonnueckuii 3akoH. [leppoanueckas cucrema xumudeckux siemeHToB 1. . Menaeneea. Koporkonepuoanas u
nHHONIepuoaHast ¢hopmbl [lepuonnueckoi cucrembl xumudeckux annemeHToB J[. . Menneneesa. [lepuonbt u rpynisl.
DU3NYECKNN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX siaep. M3otombl. DnekTpoHbl. CTPOEHHE 3JIEKTPOHHBIX O0O0JIOYEK aTOMOB
nepBeix 20 xumuueckux sjaeMeHTOB Ilepumoamyeckoit cuctembl JI. M. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI paauyca aTOMOB XHWMHUYECKUX DJIEMEHTOB, METAUIMYECKUX W HEMETAUIMYECKUX
CBOWCTB I10 TPyNIIaM U MIEPUOJIaM.

3nauenue l[lepunoanueckoro 3akoHa U llepuoanyueckol CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB JJISl PAa3BUTHUS HAYKU U
npaktuku. J{. 1. MenaeneeB — yuy€Hbli U TpakIaHUH.



Xumuueckasi cBs3b. KoBaneHTHast (moJsipHass W HEMOJSIpHAsi) CBSA3b. ODJIEKTPOOTPULIATEIBHOCTh XMMHYECKUX
aneMeHTOB. MloHHas CBSI3b.

Crenenb okucienus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. [lpoiiecchl OKHUCIEHUS U BOCCTAHOBJICHMS.
OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

U3ydeHue 00pasIoB BEUIECTB METAJJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE TUIPOKCHUIA IIUHKA C paCTBOPaMU KHUCJIOT U
1IEJI0YEH, MPOBEACHUE OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEakUui (ropeHue,
peaKIuu pa3ioKeHUs, COSTUHEHHUS).

Mesicnpeomemmuoie cea3u

Peanusanns MeXIpeIMETHBIX CBSI3€U MPU M3YYEHHH XMMHH B 8 KJIACCE OCYLIECTBIIETCS YE€PE3 UCIOJIB30BAHUE KAK
OOILIMX €CTECTBEHHO-HAYYHBIX IOHSATUN, TaK W TOHATHUM, SIBISIOMIMXCA CUCTEMHBIMHU JJI OTIEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE OHATHS: HAyYHbIM (PaKT, rTUNOTE3a, TEOPHUs, 3aKOH, aHAJIN3, CUHTE3, Kilaccu(duKanus,
NEPUOIMYHOCTD, HAOIIOJEHUE, SKCIIEPUMEHT, MOJECIUPOBAHNUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®duznka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIHJI, H30TOIbI, PaJlOaKTUBHOCTb, MOJIEKYJIA,
AIIEKTPUYECKUI 3apsll, BEIIECTBO, TEIO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3, (PU3MUECKUE BEIMUUHBI, €MHULIBI
WU3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHBIC MOPOJIbI, MOJE3HBIE HCKOMAEMblE, TOIUIMBO, BOJHBIC
pecypchl.
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BemecTBo M XUMHMYeCKasi peakus

[lepuonuueckuii 3axoH. [leprnonnueckasi cucreMa xumuueckux snemeHToB Jl. M. MenneneeBa. CTpoeHHUe aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKUX OJJIEMEHTOB MEpPBBIX TPEX MEPUOAOB, Kalus, Kalbluid M MX
COEJIMHEHHUI B COOTBETCTBUU C TIOJIO)KEHUEM 3JIEMEHTOB B [leprnoinueckoi cucteMe U CTPOEHUEM UX aTOMOB.



CrpoeHue BellecTBa: BUIbI XUMUYECKOM CBA3U. THUIBI KPUCTAIUNIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA
OT THUINA KPUCTAITUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHUYECKHX BEIECTB. XMMHUUYECKHE CBOMCTBA BELIECTB, OTHOCAIIUXCS K
Pa3JINYHBIM KJIACCaM HEOPTaHUYECKUX COCAUHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKUX PEAKIMA M0 pa3IUnYHBIM MpH3HAKaM (TI0 YUCIY M COCTaBy YYAacTBYIOIIUX B PEAKIHH
BEILECTB, MO TEIUIOBOMY 3P (HEKTy, M0 U3MEHEHUIO CTENEeHEeN OKHCICHHUS] XMMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YUYacCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKHE YPAaBHEHUSI.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [loHsaTne 00 0OpaTUMBIX M HEOOPATUMBIX XMUMHYECKUX PEAKIMSIX.
[loHATHE O TOMOTEHHBIX M TIeTepOreHHBIX peakuusax. [lonstue o karamuze. [loHATME O XMMHYECKOM pPABHOBECHH.
@akTOpBI, BIUAIOMNE HA CKOPOCTh XMMUYECKOW PEAKIIUH U ITOJ0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCIAUTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKINH, JIEKTPOHHBIA OanaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHOW pEaKLUu.
CocraBneHue ypaBHEHHH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUN C HCIOIB30BAHHEM METOAA 3JIEKTPOHHOIO
OaaHca.

Teopust 3NEKTPOIUTHYECKON AMCCOLMALMU. OJIEKTPOJUTHI M HEANEKTPOJHTHL. KaTHOHBI, aHMOHBL. MexaHu3m
JUCCOLMAIlMU BELIECTB C pPa3jMYHbIMM BUAAMH XUMHYeCKOH cBs3u. CreneHb auccouuanuu. CuibHble W claOble
DIIEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. YCJOBHS NMPOTEKaHUs peaKkUUid MOHHOrO OOMEHa, IMOJIHbIE M COKpalll€HHbIE MOHHBIC
ypaBHeHHs peakuuii. CBOHCTBa KHCIOT, OCHOBAaHMN M COJied B CBETE NPEACTABICHUNA 00 SIEKTPOJUTUYECKOU
nuccounanyu. KauectBeHHble peakuinu Ha HOHBL. [IoHATHE O TMapOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKMX BEIIECTB — METAUIOB U HEMETAIIIOB
(rpaduta u anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHs), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakuuu
OT BO3ACHCTBUS Pa3IMYHBIX (DAKTOPOB, UCCIEIOBAHNUE HIIEKTPOIMPOBOIHOCTH PACTBOPOB BEILIECTB, MpoIlecca AUCCOLUALNN
KHCJIOT, IIeJIoYe U coseil (BO3MOXHO HMCIOJIb30BAaHUE BHJIEO MATEPUAJIOB), MPOBEJICHUE OIBITOB, WJLTIOCTPUPYIOIINX
NpU3HAKU MPOTEKaHUsl peakiuil HOHHOro oOMeHa (0Opa3oBaHuE OcajKa, BbIAEJIEHHE ra3a, 00pa30BaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKUUMi (FOpPEHHE, pEeaKkUu Pa3IoKEHHUs,



COCJIMHEHHUS), PACIO3HABAHME HEOPIaHMYECKUX BEIIECTB C IOMOIIBIO KAYECTBEHHBIX pEaKIMii Ha HWOHBI, pPEIICHUE
HKCIIEPUMEHTAJILHBIX 3a]1a4.

Hemertanbl U MX coeinHEeHUS

OOmas xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIE CTeleHu okucieHus. CTpoeHue
1 (U3UYECKUE CBOMCTBA MPOCTHIX BEIMIECTB — TaJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MpUMEpE XJopa (B3aMMOICHCTBHE C
MeTaJulaMH, HeMeTallaMu, Iienodamu). XiopoBojopond. CoiisiHas KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJY4YEHHUE,
npuMeHeHue. JleiicTBre XJiopa M XJIOPOBOJOPOJAa HAa OpPraHM3M 4YesoBeKa. BakHeWllne XJIOpHUIbl U UX HaXO0XKICHUE B
MIPUPOJIE.

Ob6mass xapakrepuctuka 3JeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIC CTEICHU
okucnenusi. CTpoeHue u (pu3nueckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJTOTPOINHbIE MOAU(DUKALIUN
KHCIIOpOoJia U cepbl. XUMHUECKHE cBoWcTBa cepbl. CepoBOMOpOJ, CTpOeHUE, (U3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxcuibl cepbl Kak MPEeACTaBUTENHN KUCIOTHBIX OKCUI0B. CepHas KuciaoTa, GU3ndecKue U XUMHYECKUE CBOMCTBA (00IIMe
KaK TpeACTaBUTEN Kilacca KUCIOT U crnenuduueckue). XUMUUECKUE PEAKIHH, JeKaIlue B OCHOBE MPOMBIILICHHOTO
crioco0a moyueHust cepHoi KUcnoThl. [IpuMenenune cepHoit kKuciaoThl. Cojii CEpHOM KUCIOTHI, KAYECTBEHHAs! PEAKIIUS Ha
cynb(dar-uon. Haxoxnenue ceppl U €€ COEAMHEHUN B TPHUPOAEC. XHUMHUUECKOE 3arpsi3HEHUE OKpYXKalolehd Ccpesbl
COEJIMHEHUSMH Cepbl (KUCIOTHBIE TOKIH, 3arPS3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAIICHHUS.

OO6mast xapakTtepuctuka djemMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTENeHU
OKHCIIeHUs. A30T, paclpocTpaHeHUEe B Mpupoje, puznueckue U XUMUYECKHe CBoMcTBa. KpyroBopoT azora B mpupo/e.
AmMMmuak, ero (u3Myeckue M XMUMHUYECKHE CBOMCTBA, MOJydyeHHe W npumeHeHue. Cold aMMOHUS, UX (PU3HMYECKUE U
XUMHUYECKUE CBOWCTBA, NMpuMeHeHue. KauecTBeHHassh peakiusi Ha MOHBl aMMOHMS. A30THas KHUCJIOTa, €€ IMOJy4YeHHE,
bu3MYecKue ¥ XMMUYECKHE CBOMCTBA (0OIIME KaK MpEACTaBUTENs Kiacca KUCIoT u crenuduueckue). McnonszoBanue
HUTPATOB W COJIC aMMOHHUS B KauyeCTBE MHUHEPAJIbHBIX YI00peHHil. XUMHUUECKOE 3arps3HCHUE OKPYXKAIOIICH Cpelibl
COCIMHEHUAMH a30Ta (KUCJIOTHBIC JOXKIM, 3arps3HEHUE BO3Ayxa, MOuBbl W BOAOEMOB). Dochop, amIoTpoIrHbIe
momupukanuu dhochopa, puznueckue u xumuueckue cpoiictsa. Oxeun docdopa (V) u dpochopnas kuciora, husndeckue
¥ XUMHUYECKHUE CBOMCTBA, moiyueHnue. Mcnonp3zoBanue pocharoB B kauecTBE MUHEPATLHBIX YAOOPSHUH.
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Oo6mast xapaktepuctuka dieMeHTOB |IVA-rpynmbel. OcoOEHHOCTH CTPOCHHMS aTOMOB, XapakTEpHbIE CTENEHU
OKHUCJIEHHS. YTIIepo, aIOTpOonHble MOAUBUKAIINYI, PACIPOCTPaHEHUE B MPUPOJE, PU3NUECKUEe U XUMUYECKHE CBOMCTBA.
Ancop6uus. Kpyrosopot yriepoaa B pupoje. OKcuibl yriepoaa, ux Gu3nueckrue 1 XMMUYeCKUue CBOMCTBA, IEHCTBUE HA
KUBBIC OPTaHWU3MBI, TMOJYYCHHE W TMPHUMEHEHHE. DKOJOTHMYECKUE MPOOIeMbI, CBS3aHHbIE ¢ okcuaoMm yriepona (1V),
TUMOTE3a TJI00ATBHOTO MOTEIUICHUsT KIUMaTa, MapHUKOBBIA 3¢ (dekT. YroapHas KucioTa U €€ coid, uX (U3nueckue u
XUMUYECKHUE CBOWCTBA, MOJydyeHHEe M TNpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-uoHbI. Vcnonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO3A1CTBE.

[lepBoHavasibHbIE TOHATUS 00 OPraHMYECKUX BEHIECTBAX KaK O COEAUMHEHUSX yriepoja (MeTaH, 3TaH, STUJIEH,
alleTWIICH, 3TaHOJI, TJIMLEPUH, YKCYCHas Kuciorta). [IpupoaHble MCTOUYHMKHM YIJIEBOIOPOJOB (Yrojib, IPUPOAHBIA Ta3,
He(Th), MPOAYKTHI UX MepepaboTku (OEH3MH), UX POJib B OBITY U MPOMBIIIICHHOCTH. [ToHATHE 0 OMOJIOrMYECKH BasKHBIX
BELIECTBAX: JKHUpaX, Oenkax, yriaeBoJax — M MX POJU B JKU3HM 4YeJoBeKa. MaTepuaiabHOE €IUHCTBO OPraHUYECKUX U
HEOPTraHWYECKHUX COCINHEHHUN.

KpeMHuii, ero ¢puznueckue U XMMUYECKUE CBOMCTBA, MMOTyYeHue U npuMeHenne. CoeIMHEHUs] KpEMHUS B MPUPO/IE.
O6mue npencrasieHus: o0 okcuae kpemuusa (IV) m kpemuueBoil kuciore. CHIMKAThI, UX UCMOJb30BaHUE B OBITY, B
IPOMBIIIIEHHOCTH. Ba)kHeline cTpouTenbHble MaTepUalibl: KEpaMUKa, CTEKJI0, IEMEHT, OETOH, Xkenne300eToH. [IpobiemMsl
0€3011aCHOr0 UCIIOJIb30BAHUSI CTPOUTEIBHBIX MAaTEPHATIOB B IIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumMeHm:

U3y4eHue 00pa30B HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOM KUCJIOTHI, TPOBEACHUE KAUECTBEHHBIX PEAKIMM Ha
XJIOPUA-UOHBI U HAONIOJICHUE MPU3HAKOB MX MPOTEKAHUs, OMbIThI, OTpakarolye (PU3NUYEeCKue U XMMUYECKHE CBOWCTBA
rajJlor€HOB U MX COEAMHEHHUH (BO3MOXKHO MCHOJIb30BaHUE BHUJCOMATEPHANIOB), O3HAKOMIIEHHWE C OOpa3lamMu XJIOPUIOB
(ramoreHuI0B), O3HAKOMJIEHHE ¢ 00pasiaMu cepbl U €€ COeTUHEHUSAMH (BO3MOXHO HCIOJIb30BAaHUE BHICOMATEPHAIIOB),
HaOMIoIeHUe Tmpollecca OOYriauBaHUA caxapa IMOoJ JEeWCTBHEM KOHIICHTPUPOBAHHOM CEpHOM KHUCIOTHI, H3y4YEHHE
XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM KHUCJIOTHI, NPOBEICHHWE KAYECTBEHHON peakuuu Ha CcylabaT-uoH u
HaOIoIcHUe MpU3HaKa €€ MPOTeKaHUs, O3HAKOMJIEHHE C (PU3MYEeCKUMH CBOMCTBaMHU a30Ta, ¢ocdopa U UX COCTUHEHUN
(BO3MOXHO UCIIOJIb30BaHUE BUCOMATEPUATIOB), 00pasiiaMu a30THBIX U (HOCHOPHBIX yAOOPEHHH, MOTydeHUE, COOMpaHUe,
pacro3HaBaHUE U M3y4YEHHE CBOMCTB aMMHaKa, MPOBEJACHHE KAueCTBEHHBIX peaklUui Ha MOH aMMOHHUA U pocdaT-uoH U
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U3y4YeHHUE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJACHCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MeENbI0 (BO3MOKHO
UCIIOJIb30BAaHUE BHUJACOMATEPUATIOB), M3Y4YEHHE MOJENIed KPUCTAUIMYECKUX pEHmETOK anMasa, rpadura, dyinepeHa,
O3HAKOMJICHUE C MPOIECCOM aJCOPOIMK PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U YCTPONCTBOM MPOTUBOrasa,
MoJIy4yeHue, coOupaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB YIJIEKHUCIIOTO ras3a, MPOBE/ICHHE KAUYECTBEHHBIX PEakivil Ha
KapOOHAaT W CHJIMKAT-MOHbI M M3Y4YEHHE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJICHHE C NPOIYKIHMEH CUIMKATHOU
MIPOMBIIIEHHOCTH, PENIEHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHeNme HeMETallJIbl U UX COCTUHEHUS».

MeTaJiibl 1 MX COeIMHEHU S

OO6mrast XxapakTepUCTUKa XUMHUYECKUX HJIEMEHTOB — META/UIOB Ha OCHOBAaHMM MX ToJiokeHus B llepmoanueckoit
cucreMe xumuueckux 3nemMeHtoB Jl. M. MenneneeBa u ctpoenus atromoB. CTpoeHre MeTajuioB. MeTanueckasi CBSI3b U
METAJUIMYECKAST KPUCTALUIMYECKAass PEmETKA. OJNEKTPOXUMUYECKUM PAJ  HAlNpsHKEHUM MeTauioB. (PU3NYECKHE W
XUMHUYECKHE CBOMCTBAa MeTauioB. OOIMe crnocoObl moiaydeHus: MetauioB. [loHsATHE O KOppO3UM METauIOB, OCHOBHBIC
CrocoOBl 3amUThl UX OT Koppo3uu. CiuiaBbl (CTajib, YyTyH, AIOPATIOMUHUN, OpOH3a) M HMX IMPUMEHEHHE B OBITYy U
MIPOMBIIIJIEHHOCTH.

[Ilenounsie MeTaiuibl: noJiokeHue B [lepuonnueckon cucreme xumuaeckux amneMeHtoB . . MenaeneeBa, ctpoenune
UX aTOMOB, HaXxOXkJAeHue B npupoje. Ou3nueckue U XUMUYECKHE CBOMCTBA (Ha mpumepe Hatpus U Kaius). OKCUIbl U
TUAPOKCUIBI HATpUS U Kanusd. [[puMeHeHre MEeI0UYHbIX METAIJIOB U UX COCIMHEHUI.

[IlenouyHO3eMeNbHBIE METAJUIBI MATHAW U KAJIBLUN: 1OJIOXKEHUE B [lepuognyeckon cucreMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHME MX aTOMOB, HaxOXkJAcHUE B npupoac. Pu3nyeckne M XMUMHUYECKHE CBOWCTBA MAarHus
KaJibIusl. BakHelmme coeiMHeHns Kaablus (OKCUI, TUIPOKCU]I, COJIN). KECTKOCTH BOJBI U CLIOCOOKI €€ YCTpaHEHUS.

AntoMuHui: nosnoxxkeHue B Ilepuoanueckoit cucteMe xumuueckux sneMeHToB . 1. MenpeneeBa, CTpoeHHE aToma,
HaxoXJeHue B npupoje. Pu3ndecknue 1 XUMUIECKUE CBOMCTBA aATFOMUHUSA. AMGOTEpHbIE CBOMCTBA OKCHJIa U TUIPOKCH/IA
AJTIOMUHUS.

Kenezo: nonoxenue B Ilepuogmueckoit cucreme xumuueckux sneMeHToB [l. M. MenpaeneeBa, cTpoeHUE aToma,
HaxoXkJeHue B mpupoje. dusnyeckue M XUMHUYECKHE CBOMCTBA skene3a. Okcuubl, TUAPOKCUIL U coyim xene3a (1) u
xenesa (111), ux cocras, cBoMCTBa U MOTyUYEHHE.

Xumuueckuii IKCnepumenm:
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03HaKOMJICHHE C 00pa3llaMu METAJUIOB U CILJIaBOB, UX (PU3HMYECKUMH CBOMCTBAMH, U3yUCHHE PE3YyJbTaTOB KOPPO3HH
METaJIJIOB (BO3MOXHO HCIIOJB30BaHUE BUEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJIbIUS W HATPHUS C
BOJI0H (BO3MOYKHO MCITOJIb30BaHUE BUACOMATEPHAIIORB), UCCIEIOBAHNE CBOMCTB KECTKOM BOBI, MPOIIecca TOPEHUS Kee3a
B KUCIIOpOJie (BO3MOXKHO HCIOJIb30BAHHE BUCOMATEPUAIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMN HAa HOHBIL:
MarHusi, Kanpliusi, amtoMmuHus, nuHka, kene3a (ll) u xenmeza (lll), meau (Il), HaOmogeHue u ommcaHue MNPOLIECCOB
OKpalIMBaHMS TIJIAMCHH MOHAMHU HATPHsl, KaJlusl U KaibIus (BO3MOXKHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB), HCCIICI0BaHUE
aM(OTEepHBIX CBOMCTB THAPOKCHAA ATIOMUHHS W THIPOKCHUJA ITMHKA, PEIICHHE ADKCIICPUMEHTAJIBHBIX 3aJlad I10 TeMe
«BaxkHeHne MeTauibl U UX COCTUHCHUS.

XHMHUA M OKpPY:KaoUias cpeaa

BemectBa 1 Marepualibl B MOBCEIHEBHOM >KM3HU 4elloBeKa. be3omacHoe HMCIOJIb30BaHME BEIIECTB U XUMHUUYECKUX
peakiuii B ObITy. [lepBast moMoIs Ipu XMMHUYECKUX 0XKOTaX U OTPaBICHHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYIKaroIeh cpeanl (MpeeiabHas T0mycTuMasi KOHIeHTpalus Berects, aainee — I1J1K).
Ponbp xuMuu B pellieHUH 3KOJIOTHYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

H3y4eHHe 00pa3IoB MaTEPHAIOB (CTEKIIO, CTUIABbI METAJUIOB, MIOJUMEPHBIC MaTEPUAIb).

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXNpPEeIMETHBIX CBA3EU MPU U3YYECHUM XUMHUU B 9 Kjlacce OCYIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYUYHBIX MOHSATUN, TaK W TOHSITHH, SBISIONIUXCS CUCTEMHBIMH JJI OTACJIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYyIHBIN (DaKT, rUIoTe3a, 3aK0H, TCOPHs, aHAJIN3, CUHTE3, KIacCU(UKaIIHs,
MIePUOANIHOCTh, HAOJIOICHUE, SKCIEPUMEHT, MOICIMPOBAHUE, M3MEPCHHE, MOJEIb, SBICHUE, MAapHUKOBBIA S(PdekT,
TEXHOJIOTHsS, MaTepUAIbI.

dusuka: maTepusi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJ, HU30TOIbI, PaJUOAKTUBHOCThH, MOJIEKYIA,
ANEKTPUUYECKUN 3apsijl, TPOBOAHUKH, TTOJTYIIPOBOIHUKH, TUIICKTPUKH, (DOTOAIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSIHME BEIIIECTBA, ra3, PAacTBOpP, PACTBOPHMOCThb, KpHUCTAIIMYECKas pemérka, CIUIaBbl, (DU3WYECKUE BEIMYMHBI,
€AUHULIBI U3MEPEHUS, KOCMHUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.
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buonorus: ¢dorocuHTe3, npIxanue, Ouocdepa, IKOCUCTEMA, MHUHEpAJIbHBIE YAOOPEHHS, MUKPOIIEMEHTHI,
MaKpORJIEMEHTBI, TUTATEJIbHbIE BEIIECTBA.
['eorpadus: armocdepa, rumpocdepa, MUHEpasbl, TOPHBIE IMOPOJIbI, IMOJIE3HBIE HCKOIMAEeMble, TOIUIMBO, BOIHBIC

pecypchl.
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IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBbI OCHOBHOTO OOIETO 00pa3oBaHUs JTOCTUTAIOTCS B X0.I¢ OOyUCHHUS
XUMHH B CIUHCTBE YYCOHOH M BOCIUTATCIIEHON JEATEIBHOCTH B COOTBETCTBHHM C TPAJUIIMOHHBIMH POCCHHCKHUMHU
COLIMOKYJIBTYPHBIMH ¥ JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, TNPUHSATBIMA B OOIIECTBE MpaBWIAMH H HOPMaMH
MIOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U COIMATU3AIINN 00yUJaIOITUXCAI.

JIMYHOCTHBIE pPe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOJCTBOBATHCS CHCTEMOM TO3UTHBHBIX
IIEHHOCTHBIX OPUEHTAIINI U PACIINPEHUE OIBITA JACSITSIBHOCTH Ha €€ OCHOBE, B TOM UHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY W HAYYHOMY HACIICAWIO, TOHUMAHHS
3HAYCHUS] XMMHUYECKON HAyKW B JKU3HH COBPEMEHHOI'O OOIIECTBAa, CIIOCOOHOCTH BIAACTh JOCTOBEPHOU HMH(OPMAITUECH O
NIEPEIOBBIX JOCTHKCHHSIX M OTKPBITHSIX MHPOBOW M OTCYCCTBCHHON XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

NIPEJICTABICHUS O COIMAbHBIX HOPMax M MPaBHJIaX MEKIMIHOCTHBIX OTHOIIEHUH B KOJUICKTHBE, KOMMYHUKATHBHOM
KOMITIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, Y4EOHOMCCIIEOBATENbCKOM, TBOPUECKOW M JAPYTUX BHUAAX JEATEIHLHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JMEATEILHOCTH TIPH BBITTOJIHCHUHM YYCOHBIX, ITO3HABATEIBHBIX 3ajad,
BBITIOJTHCHHH XHMHYECKUX DKCIEPUMEHTOB, CO3JaHMM YYCOHBIX IPOCKTOB, CTPEMJICHHMS K B3aMMOIIOHUMAHHIO U
B3aMMOTIOMOIIM B TMPOIIECCE TOM y4eOHOW AESITeNIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE TMOBEJEHUE M TMOCTYNKH CBOMX
TOBAPHUIICH C MO3UITUN HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS TOCIICACTBUN MTOCTYIIKOB,;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHUYCCKHAE TPEJACTABICHUS O BEIICCTBE W XHWMHUYCCKOW PEAKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH W COCTABIISAIONINE OCHOBY JUIsS MMOHMMAHHS CYIIHOCTH HAyYHON KapTHHBI MHpa, MPEICTABICHHS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIBI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJHON CpPeloi, O pOoH XUMHH B
TIO3HAHWH dTUX 3aKOHOMEPHOCTEH;
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MO3HaBaTEJIbHBIC MOTUBBI, HAIIpaBJIECHHbBIC HA TMOJYYCHHUE HOBBIX 3HAHUM 10 XUMHUHU, HEOOXOAUMBIC JIJI1 OOBSICHEHUS
HaOJII0/IaeMBIX TPOILIECCOB M SBJICHUH, MO3HABATEIHHOW, MHPOPMAITMOHHON U YUTATEIBCKOM KYJIbTYpPhl, B TOM 4YHCJIE
HaBBIKOB CaMOCTOATEJIBHOW pabOThl C Y4€OHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYpPOM, JOCTYIMHBIMU TEXHHYECCKUMU
cpencTBamMu HH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpPEC K OOYYEHHI0O M TO3HAHUIO, JI0003HATEIBbHOCTb, T'OTOBHOCTH M CHOCOOHOCTH K CaMO0Opa30BaHMIO,
MIPOCKTHOM W MCCJIEAOBATEIBLCKON MEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpPaBJICHHOCTH W YpOBHS OOy4YeHHUS B
JTaJIbHEHIIIEM;

4) opmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pOBbIO, YCTAHOBKHM Ha 3J0pOBBIA 00pa3
JKW3HU, OCO3HAHHME TOCJEACTBUM M HENPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aJKOTOJisA, HAPKOTHUKOB, KypeHUs),
HEO0OXOMMOCTU COOJIIOICHHS TIPAaBUJI 0€30MaCHOCTH TP OOpAIlleHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peabHOU
JKU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K MPAKTUYECKOMY HM3YyYEeHHUIO Mpodeccuil U Tpyaa pa3iMuHOro poja, YBaKEHHWE K TPYAy W pe3yJibTaram
TPYJIOBOM JEATENHHOCTA, B TOM YHCJIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUM MO XMUMHH, OCO3HAHHBIA BBHIOOP
WHUBUyAIbHON TPAEKTOPUH MPOJOJDKEHUS 00pa30BaHus C YU4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHWMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCMENHON MPOQPECCHOHATBHON JEATENHHOCTA U PA3BUTHUS HEOOXOIUMBIX
YMEHHUM, TOTOBHOCTb aJIalITUPOBATHCS B MPOGECCUOHAIBHOM Ccpeie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11eTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHHUKY KU3HH Ha 3eMiie, OCHOBE €€ CyIIeCTBOBaHMUS,
MOHUMAaHUE IIEHHOCTH 3JI0POBOr0 W 0e30macHOro o0pa3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY U TMCHUXHUYECKOMY 37I0POBBIO, OCO3HAHHME IIEHHOCTHU COOIOJICHUSI MpaBUI OE30MAaCHOr0 MOBEACHUS MpHU
paboTe ¢ BelecTBaMu, a TAK)Ke B CUTYyaIUsX, YTPOXKAIOIIKUX 3I0POBBIO M JKU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJydyaeMble MPU H3YUYCHHM XUMHUHU, IJIs PEIICHHUs 3a]ad, CBS3aHHBIX C
OKpYXaloIel TMPUPOTHON Cpemoil, IJis TOBBIIMICHUS YPOBHS DSKOJOTUYECKOW KYJIbTYpPhI, OCO3HAHMS TI00aTbHOTO
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XapakTepa PKOJOTHYECKUX MPOoOJIeM U MyTeW WX pelieHUs] MOCPEACTBOM METOJOB XUMUHM, IKOJOTUUECKOTO MBIILICHHUS,
YMEHUS pYKOBOJCTBOBATHCS UM B ITIO3HABATEILHON, KOMMYHUKATUBHOM M COIIMAJIBHOM ITPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe meTanmpeaMeTHBIX pe3yabTaTOB BBIICSIOT 3HAYUMEBIE 1711 (POPMUPOBAHUS MUPOBO33PECHUS OOIICHAYIHBIC
MOHATHS (3aKOH, TEOPHs, IPHUHIINII, TUTIOTE3a, (DaKT, CUCTEMA, TPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE UCITOIB3YIOTCS
B €CTECTBECHHO-HAyYHBIX Y4YEOHBIX IpeaMEeTax M IIO3BOJISIIOT HAa OCHOBE 3HAHWM W3 ATHUX MPEIMETOB (POPMHPOBATH
MpEJCTaBICHUE O IICJIOCTHOW HAydyHOM KapTHHE MHpa, U YHHBEpCaJIbHbIE Yy4eOHBIC JEHCTBUS (IMO3HABATCIIbHBIC,
KOMMYHUKATUBHBIE, PETYJSITUBHBIEC), KOTOpble OOeCHeYnBalOT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIILHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM AESTEILHOCTH.

IHo3HaBaTe/ibHBIEC YHHMBEPCAJIbHBbIE YUeOHbIE 1eiiCTBHS

ba3oBble Jijornueckue aeicTBuA:

YMEHHUS UCIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIUIEHHUS TP OCBOCHUU 3HAHWM: PACKPBIBATH CMBICI XUMHUYECKHUX
MOHATUM (BBILACISITh, UX XapaKTEpHbIC NMPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C JIPYTMMHU TMOHSTHSIMU), UCIOJIb30BaTh
MOHATUS I OOBSCHEHUS! OTIEIbHBIX (DAKTOB M SIBJICHUMN, BHIOMpPATh OCHOBAHMWS W KPUTEPUU ISl KiIacCU(DUKAIIUU
XUMHUYECKUX BEIIECTB U XUMHUYCCKHUX PEAKIUKM, YCTAaHABIMBATHh INMPUYUHHO-CICJICTBEHHBIC CBS3HM MEXIy OOBEKTaMH
WU3y4YeHHMs, CTPOUTH JIOTHYCCKHE pacCyX AcHUsA (MHIYKTUBHBIC, NEIYKTHBHBIC, II0 aHAJOTHUH), JeJIaTh BBIBOJBI H
3aKJIIOUCHUS,

YMEHUE MPUMEHSTh B MPOIIECCE MO3HAHUS MOHATUS (IPEIMETHBIC U METANpeAMETHbIE), CUMBOJINYECKHUE (3HAKOBBHIE)
MOJIEJIN, UCTOJIb3yeMble B XUMHH, MPeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XUMHUU MOJCIbHBIC MPEICTABICHUS —
XUMHUYECKUW 3HAaK (CMMBOJI JJIEMEHTA), XMMHUYECKas (Gopmysia M ypaBHEHHE XUMHYECKOM peaKIud — TPH PEIICHUH
y4eOHO-TI03HABATEIBHBIX 3a/1a4, C YYETOM ITHX MOJCIBHBIX MPE/ICTABICHUN BBISBIIATh U XapaKTePU30BaATh CYIIECTBEHHBIC
MPU3HAKA U3YyYa€MbIX OOBEKTOB — XMMUUYECKUX BEIIECTB M XMMHYECKUX PEAKIUH, BBISBIATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIC CBSI3U U NMMPOTUBOPEYUMS B U3YHAEMBIX MPOLIECCAX U SABJICHUSX.

Ba3oBrbIe ucciaenoBarejbCcKHe 1eHCTBUA.

YMEHHUE UCIOJIb30BaTh MOCTABICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, A TAKKE B KAU€CTBE OCHOBBI JIJIA
dbopMHUpPOBaHUS TUTIOTE3BI TIO MTPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYKJICHUI;
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npuoOpeTeHNe OMbITa MO IUJIAHUPOBAHUIO, OPraHU3allUd U MPOBEICHUIO YYEHUYECKUX HKCIIEPUMEHTOB, YMEHUE
HAO0JIIOAATh 32 XOJI0OM MPOIECCa, CAMOCTOATENILHO IPOTHO3UPOBATH €T0 Pe3yabTaT, (HOPMYIUPOBATH 000OIIEHUS U BBIBO/IbI
1O pe3yJbTaTaM IMPOBEIEHHOIO OMbITA, UCCIIEI0BAHUS, COCTABISATh OTUET O MPOJIeNIaHHON padoTe.

Pabora ¢ nundopmanmeii:

yYMEHHE BBIOMpATh, AaHATTU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMAILIMIO PA3TUYHBIX BUJIOB U (OPM MpEACTaBICHUS,
MOJIy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAS JUTEpaTypa XUMHUYECKOTO COACpKaHUsA, CIPaBOYHBIC
noco6ust, pecypcsl IHTepHEeTa), KpUTUUECKH OLIEHUBATh MPOTUBOPEUNBYIO U HEJTOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METOABl M 3alpoChl MPU TOUCKE W 0TOOpe WMH(OPMAIUKU W COOTBETCTBYIOIIMX
JTAaHHBIX, HEOOXOIUMBIX TSI BBIMIOJIHEHUS YI€OHBIX U MTO3HABATENBHBIX 33/1a4 ONPEACIEHHOTO THITA, TPHOOPETEHUE OTbITa
B 00JIaCTH HCIOJB30BaHUS WH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBIAJCHHE KYyJIbTypOll aKTUBHOTO
UCIOJIb30BAaHUSl PA3JIMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAaNbHYIO (OpMY IpencTaBICHUS
uH(pOpMAaIUU U WUTIOCTPUPOBATH pelllaeMble 3a/1a4l HECJIOKHBIMU CXEMaMU, TuarpaMMamu, ApyruMu hopmMamu rpauku
1 UX KOMOMHAIIMSIMU;

YMEHHE UCTONB30BaTh U aHAIM3UPOBATh B MIPOIECCe YUeOHOW M MCCIIEeIOBATENbCKON ACSITENFHOCTH HHPOPMAITHIO O
BJIMSTHUM NTPOMBIIIJIEHHOCTH, CEJIbCKOT0 X03sIMCTBA U TPAHCIIOPTAa Ha COCTOSIHUE OKPY KaroIlel MPUPOIHOM cpebl.

KoMMyHHKaTHBHBIE YHHBepPCAJIbHbIe YueOHbIe 1eliCTBUS:

YMEHUS 33/1aBaTh BOMPOCHI (B XOJIe AUayora v (Ujn) AUCKYCCUH) MO CYIIECTBY 00CYK/1aeMOoi TeMbl, (HOPMYIUPOBATH
CBOM IPEAJIOKEHUSI OTHOCUTEIFHO BBITIOJHEHUS MPEI0KSHHOH 3a1a4u;

YMEHHsI TIPEACTABIATh MOTYYCHHBIE Pe3yIbTaThl MO3HABATEIHHON NEATEIPHOCTH B YCTHBIX M MUChMEHHBIX TEKCTAaX;
JieNiaTh TPE3EHTALUI0 PE3YJIbTAaTOB BBIINOJHEHUS XMMHUYECKOIO IKCIEpPUMEHTa (J1abopaTOPHOro OImbITa, JabOpaTopHOM
paboThI MO UCCIIETOBAHKUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4YeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM I103HABATEIIbHOW M HUCCIEI0BATEIbCKON
JESTEIIbHOCTH TIPY PEIICHUHA BO3HHUKAIOUIMX MPOOJeM Ha OCHOBE Yy4€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS TO3UIUIN
(oOcyxenns, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBD), KOOPJAMHAIIMS COBMECTHBIX JCUCTBUMN, ONpEACICHUE KPUTEPUECB
0 OIICHKE Ka4eCTBA BHIIIOJHEHHON paOOTHI U IpYyTHE).

PeryisiTuBHBbIe YHUBepCaJbHbIEe Y4eOHbIe AeiicTBUS:
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YMEHHE CaMOCTOSITEJIbHO OMNPEAENATh LIENHU NESITEIbHOCTH, IJIAHUPOBATh, OCYUIECTBIIATh, KOHTPOJIHUPOBATh U IPU
HE0OXOIMMOCTH KOPPEKTUPOBAThH CBOIO JESATEIBHOCTD, BEIOUpATh Hanbosiee 3pGEeKTUBHBIE CIOCOOBI peIlIeHUs YUYEeOHBIX U
MO3HABATEIbHBIX 33]1a4, CAMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH MPEIJIOKEHHBIA aIrOPUTM JEUCTBUH TIPHU
BBINIOJIHEHNUH 33/IaHUM C YYETOM IMOJTYyYEHUSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUAX, OLEHUBATh
COOTBETCTBHE INOJYYEHHOTO pe3yJibTaTa 3asBJICHHOM WENIH, YMEHHE MCIOJb30BaTh M aHAJIU3UPOBAaTh KOHTEKCTHI,
MpeIaraéMple B yCJIIOBUM 3aTaHU.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB II0 OCBOEHUIO OO0A3aTENBHOIO COJEpKAHUS, YCTAaHOBJIEHHOIO JaHHOW
dbenepanpHOll paboueil mporpaMMoM, BBIJCTSIOT: OCBOCHHBIC OOYYaIONIMMUCS HAyYHBIC 3HAHMS, YMEHHUS U CIIOCOOBI
JNENCTBUM, cielM(pUIECKUe IS MPEAMETHON 00JacT « XUMHUSD), BUJIBI JE€ATEIbHOCTH MO MOJYYEHHIO HOBOT'O 3HAHUS, €T0
UHTEPIIPETALNHU, TPE0OPa30BAHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYalIUAX.

K koHIly 00y4yeHus B 8 ki1acce rnpeMeTHbIE pe3ysIbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXXaTh cHOPMHUPOBAHHOCTh
y 00y4aromuxcs YMEHUM:

e PacCKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, TPOCTOE BEUIECTBO,
CIIO)KHOE BEILECTBO, CMeCh (OJAHOPOAHAsT W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTENIbHAas AaTOMHas M
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccOBasl 10JIs1 XUMHYECKOTO 3JIEMEHTA B
COCMHEHUM, MOJISIPHBIM OO0BEM, OKCHI, KHUCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIATEILHOCTb, CTEHECHb
OKHUCJICHUS, XMMHUYECKasi peaklus, KiacCU(UKaIUs pEeaklUUidl: peakuuud COCAUHEHHS, PEaKUUU PpassIoKEeHHUs,
peaklMy 3aMelleHMs], peakiuu oOMEHa, 3K30- M SHAOTEPMUYECKUE PEAKLUH, TEIUIOBOM 3(eKT peakuuu, g1po
aToMa, 3JIEKTPOHHBIN CJI0M aToMa, aTOMHast OpOUTalIb, PaJINyC aTOMa, XUMUYECKasl CBsI3b, MOJISIPHAS U HEMOJSpHAs
KOBAJICHTHAsl CBs3b, MOHHAs CBSI3b, MOH, KATHOH, aHWUOH, PAcTBOp, MaccoBas J0Js BEIECTBa (MpPOLEHTHas
KOHLIEHTpAaI|sl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKMX MOHATUM M TPUMEHSTh STH MOHATUSA MPU OMUCAHUU
BEILIECTB U UX IIPEBPALLCHUN;

e HCIOJB30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTABICHUs (JOPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKIIUH;
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OIIPENEIATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTEIEHb OKHMCIEHHUS 3JIEMEHTOB B
OMHApHBIX COCAMHEHMSIX, IPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUM 1o (Gopmysam, BUJ
XUMHUYECKOH CBsI3U (KOBAJIEHTHAs! M MIOHHAs1) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBaTh cmbica Ilepuonunyeckoro 3akona /. 1. MenneneeBa: 7eMOHCTpUPOBATh NOHUMAHKE NIEPUOINYECKOU
3aBUCUMOCTH CBOMCTB XMMHUYECKHMX 3JJIEMEHTOB OT HUX nojokeHus: B Ilepuoanueckoil cucreme, 3aKOHOB
COXPaHEHUs MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;
OIKCHIBATh U XapaKTepu30BaTh TabauuHyto popMy lleproanueckoil cucreMbl XUMUYECKUX JIEMEHTOB: pa3inyaTh
NOHATHUS «rJ1aBHas noArpymnmna (A-rpynmna)» u «mnodounasa noarpynna (b-rpynma)», maneie 1 0oJblIMe TEPUOIBL,
COOTHOCHUTH 0003HauYeHUs1, KOTOpbIe UMeroTcsa B Tadiuie «llepuoandeckas cuctema XumMuaeckux anemenTos /1. U.
MenpeneeBay ¢ YUCIOBBIMU XapAaKTEPUCTUKAMU CTPOCHUS AaTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj SApa,
o0111ee YMCIIO 3JEKTPOHOB U PACHPE/ICIIEHUE UX IO 3IEKTPOHHBIM CIIO0SIM);

KJIACCU(PUIIMPOBATh XMMHUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XMMHUYECKHE peakuuu (Mo YHUCIy U
COCTaBY yYaCTBYIOIIMX B PEAKIIMU BEILIECTB, MO TEIIOBOMY 3 (PeKTy);

XapaKTepU30BaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3NMYHBIX KJIACCOB, MOATBEPKIAs
ONMCAHME MPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIMIA;

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOI'O COCTAaBa, BO3MOXKHOCTU IPOTEKAHUS
XUMHUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JOJII0 XHMHUYECKOIO
AJIeMeHTa 1o opMyJie COETMHEHHMSI, MAaCCOBYIO JOJIO BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO0 YPABHEHHIO
XAMUYECKON PEaKIINH;

IPUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON NEATENbHOCTH — aHallu3 M CHHTE3, CpaBHEHHUE, 0000IeHue,
CUCTEMaTHU3AlIMIO, KiIacCU(UKAIMIO, BBISIBIEHUE NPUYUHHO-CIEJACTBEHHBIX CBA3EH — IJIs U3Y4YEHUS CBOMCTB
BEILIECTB U XUMHUYECKHUX PEAKIUH, ECTECTBEHHO-HAy4YHbIE METOJbl MO3HaHUS — HaOJ0/IeHue, H3MEpPEHHUeE,
MOJICTUPOBaHUE, IKCTIEPUMEHT (peaJIbHBIM U MBICIICHHBIN );

CJIEJIOBATh MpaBWJIaM TOJb30BaHUS XUMHUYECKOM MOCYI0M U J1abopaTOpHBIM 00OpYIOBaHUEM, a TAKXKE MpaBUIaM
oOpallleHus1 ¢ BEUIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSMHU IO BBINOJHEHHIO JTAOOPATOPHBIX XUMHUYECKUX
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OIBITOB M0 TOJIYYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEIICCTB (BOJAOPOAAa W KHCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB € OIPEICIIEHHON MAacCOBOM JI0JICH pacTBOPEHHOTO BEUICCTBA, MJIAHUPOBATH U MPOBOIMTH XUMHUYCCKUE
OKCICPUMEHTBI TI0 PACIO3HABAHHMIO PACTBOPOB IMICIOUEH M KHUCIOT C TOMOIIBI HHJIUKATOPOB (JIAKMYC,
dbenondTanenH, METUIOPAHXK U IPyTHE).

K koHIly 00y4yeHus B 9 Kiacce npeMeTHbIE pe3yIbTaThl HA 6230BOM YPOBHE JOJIKHBI OTpakaTh cHOPMHUPOBAHHOCTH
y 00y4aromuxcst yMEeHHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKUX IOHATHN: XUMUYECKUN 3JIEMEHT, aTOM, MOJEKYJd, WOH, KaTHOH,
aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTH, JIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKHCIICHMUS,
XUMUYECKas peaKlMs, XUMHYECKas CBA3b, TEIUIOBOM A(P(EKT peakuuu, MoJib, MOJSPHBIA OOBEM, pacTBOp,
AIIEKTPOJUTHI, HEINEKTPOJUTHI, 3IEKTPOJUTUYECKAs IUCCOLMAIUS, PEAKIUU HOHHOrO0 OOMEHa, KaTalau3arop,
XMMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpAaTUMbIE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCIEHUE M BOCCTAHOBJICHUE, AJIOTPONHUs, aM(POTEPHOCTb, XUMUUECKasI CBA3b
(koBaJieHTHasi, MOHHAsA, METAJNINYECcKas), KpUCTaJUIMUecKasi pemeTKa, KOpPpO3Hs METAJUIOB, CIUIAaBbl, CKOPOCTh
XUMHAYECKOMN peaklnH, peaeapHo aomycrumas konueHntpanus [1/IK Bemectsa;

WUIFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX IOHATUNA W NPUMEHSTh 3TH INOHATHS NPU ONUCAHUU
BEIIECTB U UX IIPEBPALLCHUN;

UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJICHMS (POPMYJI BEILIECTB U YPaBHEHUI XUMUYECKUX PEaKIUH;
ONpPEIENATh BAJICHTHOCTh M CTENEHb OKHUCIECHHUS XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSIX PA3IMYHOIO COCTaBa,
NPUHAAJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIacCy COEIMHEHUW Mo ¢GopMmyrnam, BUJ XUMHYECKOW CBSI3U
(KoBaJIeHTHAas, MOHHAs, METAJNINYECKasi) B HEOPraHNYECKUX COCAUHEHMSIX, 3aps]] MOHA M0 XUMUYECKOU GopmyIe,
XapakTep Cpeabl B BOJIHBIX pPACTBOpPAaX HEOPraHWYECKUX COEIAMHEHHMM, THUN KPUCTAUIMYECKOW PEETKA
KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona [[. . MenneneeBa u 1eMOHCTPUPOBATH €70 MIOHUMAaHUE: OMUCHIBATh
U XapakTepu30BaTh TabnuuHyo Gopmy Ilepuoanueckoid cUCTEMbl XUMUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHSATHUS
«rnaBHasg mnoArpynma (A-rpymnma)» W «mobouHas mnoarpynna (b-rpynma)», mMameie w OONBIIME TEPUOJIBI,
COOTHOCUTh OOO3HAUEHHUs, KOTOpPHIE HMEIOTCA B TMEPUOJUYECKONW TabyMile, ¢ YHMCIOBBIMU XapaKTePUCTUKAMH
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CTPOEHMSI aTOMOB XMMHUUYECKHUX JIEMEHTOB (COCTAB U 3apsj Apa, 00Ilee YUCIIO IEKTPOHOB U PaCIpee/iCHUE UX
[0 DJEKTPOHHBIM CJIOSIM), OOBSACHATH OOILIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB 3JIEMEHTOB U UX
COEJIMHEHMH B Ipe/ieax MajiblX IEPHUOI0B U INIaBHBIX MOATPYII C YU4ETOM CTPOCHHUS UX ATOMOB;
KJIACCU(PUIIMPOBATh XMUMHUUYECKUE AJIEMEHTHI, HEOPTraHMYECKHE BEIeCTBA, XMMHUYECKHE peakiuu (M0 YHCIy H
COCTaBy YYAaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(P(EeKTy, M0 M3MEHEHUIO CTENEeHEW OKUCICHHS
XMUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOLIME U ClEUU(PUUECKUEe XMMUUECKUE CBOMCTBA MPOCTBIX U CIIOKHBIX BEILLIECTB,
MOJTBEPXKJasi OMUCAHWE NpPUMEpPaMH MOJIEKYISIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX XHMHUYECKUX
peaKuui;

COCTABJISITh YPABHEHMS AJIEKTPOJIUTUUECKON AUCCOLMALMH KUCIOT, IIEJIOYed M COJIEH, MOJTHBbIE U COKPAILIEHHbIE
YpaBHEHHUSI peakluil MOHHOTO OOMEHAa, YpaBHEHUS PEaKIMi, MOJTBEPKIAIOIINX CYIIECTBOBAaHUE TI'€HETHUECKON
CBSI3M MEX/1y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOIO
OaslaHca ATUX PEaKIINii;

IPOrHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTU OT MX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX
NpEeBpPaLICHUH B Pa3IMUHBIX YCIOBUSIX;

BBIUKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJK XUMHYECKOIO
AJIEMEHTA MO (POpMyJIE COEAUHEHNS, MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHYECKOMN PEAKLINH;

co0I01aTh MpaBuiia MOJb30BAaHUS XUMUYECKOM MOCYIOW U JJaOopaTOpHBIM OOOpYIOBAaHUEM, a TaKXe IMpaBuiIa
oOpallleHus] ¢ BEUIECTBAMH B COOTBETCTBUU C WHCTPYKLUHUSMHU IO BBINOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX
OTBITOB TIO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (AMMHUAKA U YTIEKHUCIIOTO Ta3a);

MPOBOJUTH PEAKIIMH, TOJITBEPKAAIOUIME KAUECTBEHHBIH COCTAB PA3JMUYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM
nyTéM XxJopua-, OpomMua-, Moaua-, KapOoHaT-, docdar-, CUIMKaT-, cyib(aT-, TUAPOKCUI-UOHBI, KATHOHBI
aMMOHHS U MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOJHBIX PaCTBOPAaX HEOPraHUYECKUX BEUIECTB;
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e IIPUMCHATHL OCHOBHBLIC OIICpalIUH MBICIIMTEIbHOM ACATCIbHOCT — 4dHAJIM3 W CHHTC3, CPABHCHHC, 0606HI€HI/IC,
CUCTCMATU3AIINTIO, BBIABJIICHHUC ITPUYNHHO-CIICICTBCHHBIX CBSI3CH — I N3YUCHUA CBOMCTB BCHICCTB U XUMHUYCCKHUX

peakiuii, eCTeCTBEHHO-HAYyYHbIE METOJbl NTO3HAHUS — HAOIIOJICHUE, U3MEPEHHE, MOJACIUPOBAHUE, IKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 0 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 1 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnunoreka LIOK

31 XHUMUYECKHX dj1eMeHToB JI. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIHH
bubnunoreka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnoreka [JOK
1.2 . 4 0 0
peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' PYTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 0 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 noimorexa L

I(peMHI/Iﬁ 1 UX COCIUMHCHU A

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

Pa3zgen 3. MeTa/iIbI M X COCTUHEHU S

25

. bubnnorexa [{OK
31 Obmwme cBoidcTEa MeTaNLIOB 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuun. Tena u BeniecTna. 1 0 0 bu6nunorexa LIOK
MeToapI TO3HAHUS B XUMHUH. 04.09.2024 | https://m.edsoo.ru/ff0d210c
YucTele BemecTBa U cMecH. CrIocoObl 1 0 1 bubnuorexa [{OK
pasneneHus cMece 05.09.2024 | https://m.edsoo.ru/ff0d23dc
[Ipaktuyeckas padora Ne 1. IIpaBuna
TEXHUKHU 0€30IIaCHOCTH B
XUMHUYECKOM KaOMHETE.
O3HaKOMIIEHHE C JIA00PATOPHBIM 1 0 0 bubmorexa HOK
paTop 11.09.2024  https://m.edsoo.ru/ff0d26ca
000pyIOBaHUEM (C UCNOIL30BAHUEM
yughposoii rabopamopuu "Xumus"
yeumpa "Touxa Pocma")
[IpakTuueckas pad6ora Ne 2. Ouncrka
3arps3HEHHON MOBApEHHOM CoNH (¢
UCNONIL308AHUEM YUPPOBOTL 1 0 1 brbmmorexa LTOK
" wiop " 12.09.2024 = https://m.edsoo.ru/ff0d28c8
nabopamopuu "Xumusa" yenmpa
"Touxa Pocma")
dusnueckue U XUMUYECKHUE SIBICHUS 1 0 0 bubmmorexa TIOK
’ 18.09.2024  https://m.edsoo.ru/ff0d37fa
ATOMBI U MOJIEKYJIbl. XUMUYECKUI
3JIEMEHT. 3HAKU XUMUYECKIX 1 0 0 bubnnorexa [IOK
) 19.09.2024  https://m.edsoo.ru/ff0d2a6c

3JICMCHTOB
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HpOCTBIe " CJIIOKHBIC BEUICCTBA.

bubnunorexa LIOK

cHCTeMaTHU3alus 3HaHU!

! OTHOCHUTENbHAs aTOMHAs Macca 25.09.2024  https://m.edsoo.ru/ff0d2a6¢c
8 3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB. bubmuorexa [IOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 26.09.2024  https://m.edsoo.ru/ff0d2eae
9 MaccoBas 10151 XUMHAYECKOTO bubnuorexa [{OK
3JIEMEHTAa B COCIMHECHUN 02.10.2024 @ https://m.edsoo.ru/ff0d2be8
10 MaccoBas 1011 XMMHYECKOTO bubnunoreka LIOK
3JIEMEHTA B COCTMHCHUH 03.10.2024  https://m.edsoo.ru/ff0d227e
1 Banentnocts. Onipesenenne bubnnoreka [JOK
BaJICHTHOCTH 110 (hopMyJie 09.10.2024  https://m.edsoo.ru/ff0d2d50
12 CocraBieHrne XUMHYECKUX POpMyIT bubmmoreka [JOK
M0 BaJIEHTHOCTH 10.10.2024  https://m.edsoo.ru/ff0d323c
13 3aK0H COXpaHEHHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XUMHYECKUE YPAaBHEHHS 16.10.2024  https://m.edsoo.ru/ff0d350c
14 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnnorexa [JOK
XUMHUYECKUE YPABHECHHS. 17.10.2024  https://m.edsoo.ru/ff0d5230
15 Knaccugukarus Xxumuueckux bubnmnoreka HOK
peakuuit 23.10.2024  https://m.edsoo.ru/ff0d3al16
16 KonnuecTtBo BemecTBa. MonsipHas bubmmoteka IIOK
Macca 24.10.2024  https://m.edsoo.ru/ff0d3b88
17 Boruncnenus no ypaBHEHUAM bubmuortexa [IOK
XUMHUYECKHUX PEaKIIHii 06.11.2024  https://m.edsoo.ru/ff0d5708
18 Beluncnenus no ypaBHeHUAM bu6muoreka [JOK
XUMUYECKUX peaKui 07.11.2024 @ https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIN-
19 sHukiIoneaucT. O0o0IEeHne bubnmorexa LOK
13.11.2024  https://m.edsoo.ru/ff0d40c4
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KonTpoJubHnasi padora Nel mo reme

bubnunorexa LIOK

20| «BemecTsa u XuMuIeCKHe 14.11.2024  https://m.eds00.ru/ff0d4290
peakmum»
Bos — cMech razos. CocTas
21 BO3 Ilyxa Kucnopona — snemMenT u buGnuorexa [IOK
Ay PO 20.11.2024 https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
dusnyeckue U XUMUYECKHAE CBOMCTBA
22 KHCII0po/ia (peakliuyi OKUCIICHUS bubmmorexa LIOK
poA 5 : 21.11.2024  https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
Croco0blI TOJIYYEHUs KUCIOPOaA B
23 jaboparopun iqn OMBIH_U'IerH(leTI/I Bubmiorexa OK
PATOp P ' 27.11.2024  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XuMUIECKOI
pCaKIuu, MOHATHE O
TEPMOXUMHUYECKOM ypaBHEHUH, IK30-
24 1 DHAOTEPMUYECKHUX PEAKIIUSX (C Bubmiorexa IOK
AOTEP P HN 28.11.2024 @ https://m.edsoo.ru/ff0d4790
UCNONL308AHUEM YUPDPOBOU
nabopamopuu "Xumusa'" yenmpa
"Touxa Pocma")
TommmBo (HedTh, Yroiab U METAH).
25 3ar 513H61§1/1e(11;o3 o a, CIT0COOBI iro bubnuorexa [JOK
p Ayxa, 04.12.2024  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «[Tonyuenue u cooupanue bubmmorexa TIOK
i P . 05.12.2024  https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3y4eHUE €T0 CBONCTBY
97 Bonmopon — anemeHT u mpocToe bu6muoreka [JOK
BenlecTBo. HaxoxneHnue B mpupose 11.12.2024  https://m.edsoo.ru/ff0d4dd0
28 du3nyecKkrue U XUMUUECKHIE CBOMCTBA bu6nunorexa LIOK
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Bosopoaa. [IpumeHenue Bogopoaa 12.12.2024  https://m.edsoo.ru/ff0d4dd0
29 CniocoOsI 1oTydeHust BOAOPO/Ia B bubmuorexa [JOK
nabopaTopuu 18.12.2024  https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4 o Teme
30 «Ilonmydenne u coOupanue BoI0poaa buGnuorexa [IOK
y PO, 19.12.2024  https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBOHCTBY
31 [ToHsITHE O KUCIIOTAX M COJISIX bubmorexa OK
25.12.2024  https://m.edsoo.ru/ff0d50d2
32 MonsipHblii 006EM Ta30B. 3aKOH bubnuoreka [IOK
ABoraapo 26.12.2024  https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYECTBA
33 BEII[ECTBA r'a3a M0 €ro U3BECTHOM bubmorexa HOK
n Y 09.01.2025  https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WU 00BEMY
Brruucnenust 00b€MOB ra3oB 1Mo
34 ABHEHHUIO PEaKIIMi Ha OCHOBE bubmorexa LOK
7P "p B . 15.01.2025  https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
35 ®du3znvecKue U XUMUYECKUE CBOMCTBA bubmmoteka IIOK
BOJIbI 16.01.2025  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 00 bubnuoreka [{OK
MHAMKATOpax 22.01.2025 https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuTenb.
37 HackiieHHbIE ¥ HEHACHIIIICHHBIE but6mmoreka [IOK
pacTBOpbl. MaccoBasi 07151 BE1IeCTBa 23.01.2025  https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTrueckast padora Ne 5 o teme
38 «IpurorosiieHrE paCTBOPOB C bu6muoreka [JOK
onpeeEHHON MacCOBOM J10JIei 29.01.2025  https://m.edsoo.ru/ff0d5eba

paCTBOpéHHOFO BCIICCTBa»
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KonTpoJsbHnasi padora Ne2 o reme

bubnunorexa LIOK

39 «Kucaopoxa. Boxopoa. Boxa» 30.01.2025  https://m.edsoo.ru/ff0d6342

40 Oxkcuppl: cocTaB, KacCU(pUKAIINS, bu6numoreka [IOK
HOMEHKJIaTypa 05.02.2025  https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX 1 bubmorexa LOK

’ 06.02.2025  https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHIOB

42 OcHoBaHusI: cOCTaB, Kinaccupuxams, bubmmoreka [JOK
HOMEHKJIaTypa 12.02.2025  https://m.edsoo.ru/ff0d67ca
[TomydyeHnue 1 XUMHYECKHUE CBOMCTBA

43 OCHOBaHUH (C UCnoIb308aHUEM bubmmoreka [JOK
yughposoii rabopamopuu "Xumus'" 13.02.2025  https://m.edsoo.ru/ff0d67ca
yenmpa "Touxa Pocma")

44 Kucnotsl: cocras, kinaccudukarus, bu6nunorexa LIOK
HOMEHKJIaTypa 19.02.2025  https://m.edsoo.ru/ffOdfee2
ITonyuyenne u XuMHUYECKHE CBOMCTBA

45 KHUCTIOT (C UCNONIb308aAHUEM YUPDPOBOT bubnnorexa [JOK
nabopamopuu "Xumusa" yenmpa 20.02.2025  https://m.edsoo.ru/ffOdfee2
"Touxa Pocma")

Conu (cpenHue): HOMEHKIIATYpA,
46 CHOCOéLI;) l'IIz)J'Iy‘l)eHI/I}I XHMHqZEKHe bubmorexa LOK
. ’ 26.02.2025  https://m.eds00.ru/00ad9474
CBOICTBa
[TpakTrueckast pabota Ne 6. Pemenue

47 AKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX 27.02.2025  https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»

48 I'eneTnueckas CBS3b MEXKIY KIacCaMHu but6mmoreka [IOK
HEOPTraHWYECKUX COCTMHECHHH (C 05.03.2025  https://m.edsoo.ru/00ad9a50
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UCNONb308AHUEM YUDPOBOL
nabopamopuu "Xumusa" yenmpa
"Touxa Pocma")

O00011eHUE U CUCTEMATU3 AL

bu6nmoreka [IOK

49
3HAHUHN 06.03.2025  https://m.edsoo.ru/00ad9ch2
KonTpoasnas padora Ne3 no reme
50 "OCHOBHBIE KJIACCHI bubmorexa LOK
. 12.03.2025  https://m.edsoo.ru/00ad9ela
HEOPTraHUYEeCKUX COeTUHEHUIt
[TepBbie MOMBITKH KiIacCUPUKAITUN
51 XUMUYECKHX AIeMeHTOB. [loHsATHE O bubmorexa HOK
' 13.03.2025 https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
59 [Tepunonnueckas cucrema bubnunoreka LIOK
XUMHYECKHX deMeHToB JI. U. 19.03.2025  https://m.edsoo.ru/00ada52c
Menneneera
53 [Tepuoapl, TpyIIbI, MOATPYIIILI bubmorexa [OK
P > TPYIIEL 26 20.03.2025  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnorexa [JOK
snep. M3oTombl 26.03.2025 | https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTPOHHBIX 000JI0YeK
55 aToMOB 3JieMeHTOB [leproanueckoit bubmorexa [TOK
P 09.04.2025  https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneena
XapakTeprucTUKa XUMHIECKOTO
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B bubnuotexa [JOK
[Tepuoanueckoii cucreme /1. U. 10.04.2025  https://m.edsoo.ru/00ada824
Menneneesa
57 3nauenwne [leproanveckoro 3akoHa bubnuotexa [JOK
TSl pa3BUTHS HAYKU U TIPAKTUKH. []. 16.04.2025  https://m.edsoo.ru/00ada96e
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N. MenneneeB — y4€HbIH, IEAAror U

rpaKJIaHUH
58 DIEKTPOOTPULIATETLHOCTH aTOMOB 1 bubnmnoreka HOK
XUMHYECKUX JIEMEHTOB 17.04.2025  https://m.edsoo.ru/00adaab8
bubnuorexa [{OK
o9 HomHas Xumieckas Casb . 23.04.2025 https://m.edSO(I)_.[rUIOOadac34
60 KoBanenTHas nonsipHas XuMuuecKkas 1 Bu6mmoteka [JOK
CBSI3b 24.04.2025  https://m.edsoo.ru/00adaab8
61 KoBasientHas HenossipHas 1 bubnuoreka [IOK
XHMHYECKas CBS3b 30.04.2025  https://m.edsoo.ru/00adaab9
bubnnorexa [IOK
62 Crenenp okucneHiA . 07.05.2025 https://m.edso:)_.IrUIOOadanB
63 OKHCITUTEIIbHO-BOCCTAHOBUTEIIHHBIC 1 bubnuorexa [{OK
peakiuu 08.05.2025  https://m.edsoo.ru/00adb076
bubnmorexa LIOK
64 OKHCIHTEIH 1 BOCCTAROBHTEIH . 14.05.2025 https://m.edSO(])_.[ru/OOadb076
KonTpoubnasi padéora Ne4 o reme
65 «Ctpoenue aroma. XuMu4ecKas 1 bubmuoteka [IOK
cBs3by». (Ilpomexyrounas 15.05.2025  https://m.edsoo.ru/00adb486
arrecTauus)
66 PesepBHrlit ypok. O6001ICHHE U 1 bubmmoreka [JOK
cUCTEMAaTU3aIus 3HAHUI 21.05.2025 | https://m.edsoo.ru/00adb33c
g7 Peacpmmil ypor. Obomertne gl stspo 028562
68 CUCTEMATH3AaLMs 3HAHUN 21 22.05.2025 Butmorexa LIOK
https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IO ITPOTPAMME 68
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 0 0 bubnnoreka [JOK
XUMUYECKUX emeHToB /], U. 04.09.2024  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 0 0 bubmorexa HOK

R 05.09.2024  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 0 0 bubnnorexa [HOK
HEOPraHUYECKHUX BEILECTB 11.09.2024  https://m.edsoo.ru/00adb7e2
Buibl XUMUUeCKOW CBSI3W U THUIIBI
KPUCTAJUTMYECKUX PEUIETOK (¢

4 UCNOIL308AHUEM YUDPOBOLL 1 0 0 bubmorexa HOK

Hep 12.09.2024  https://m.edsoo.ru/00adbac6
nabopamopuu "Xumus" yenmpa
"Touxa Pocma")

5 Krnaccudukanus XuMruueckux 1 0 0 bubnuoreka [IOK
peaKkmuii Mo pa3IuYHBIM NMPU3HAKAM 18.09.2024  https://m.edsoo.ru/00adbcb0
KonrtponsHas padora Nel mo reme

6 I1 1 1 0
«[ToBTOpEHNE OCHOBHBIX pa3/iejOB 10.09.2024
Kypca 8 kiacca»

[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuuu. [loHATHE O TOMOT€HHBIX U 1 0 0 bubmorexa LHOK

peaKItn. 25.09.2024  https://m.edsoo.ru/00adbe9a

TETCPOTCHHBIX PCAKIUAX
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TlonaTue o XMMHUYECKOM
paBHOBecur. DakTOphI, BIUSAIONINE

bubmuoreka [JOK

8 Ha CKOPOCTH XHMITHECKOH peariin 1 26.09.2024  https://m.edsoo.ru/00adc28c
MMOJIOKEHUE XUMAYECKOTO
paBHOBECHs
9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuu 02.10.2024  https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTUYECKON
mucconuanyu. CUIbHBIE U CIa0bIe
10 3JIEKTPOJIUTHI (C UCHONB30BAHUEM bubmorexa HOK
P . 03.10.2024 | https://m.edsoo.ru/00adcd68
yughposoii nabopamopuu "Xumus"
yeumpa "Touxa Pocma")
11 HMonnrle ypaBHEHUS peakIinn Bubmzorexa LIOK
P peaxtt 09.10.2024  https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
OCHOBAHUU B CBETE MPEICTABICHHIA
12 00 PIIEKTPOIUTUIECKON bubnmnorexa [JOK
JUCCOITHAITUY (C UCNONIb30BAHUEM 10.10.2024  https://m.edsoo.ru/00add5d8
yughpoesoti nabopamopuu "Xumus"
yeumpa "Touxa Pocma")
XHUMHUYECKHE CBOMCTBA COJIel B CBETE
13 IIPENCTABIEHHHA 00 Bubmzorexa LIOK
el . 16.10.2024 | https://m.edsoo.ru/00add8b?2
ANEKTPOIATHICCKON TUCCOITUAITIT
14 ITonsaTue o ruApOINU3E CONEH bubmorexa LIOK
AP 17.10.2024  https://m.edsoo.ru/00add9d4
KonTponbnas padota Ne2 o teme
15 «DIEKTPOIUTHYECKAS TUCCOLIMALIS Bubmiorexa [IOK
P A HHAmLL 23.10.2024  https://m.edsoo.ru/00addecO

XHUMHUYECKHE PCaKklu B paCTBOPAXH».
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O0001IeHYE ¥ CUCTEMATU3 AU

bubmuoreka [JOK

1
0 3HaHUH 24.10.2024  https://m.edsoo.ru/00addd12
OOm1ast XxapaKTepPUCTHKA TAJIOT€HOB.
17 XI/ILI\:[II/IE;KII)/IC ZBI;I;IC?];Ia Hz I ;M}; }:: bubmmorexa [JOK
PHMEP 06.11.2024  https://m.edsoo.ru/00addfe?
XJIopa
[TpakTrueckas padora Ne 1.
«PenieHne 3KcriepuMeHTAIbHBIX
18 3a51a9» (C UCNOIb308aAHUEM YUPDPOBOT bubmmorexa LIOK
> wer 07.11.2024 https://m.edsoo.ru/00addbfa
nabopamopuu "Xumus" yenmpa
"Touka Pocma")
XnopoBoaopos. ConsiHasi KHCIIOTA,
19 XI/IMII/)IquIfI/I: CIBLoﬁCTBa MOJTy4eHUe bubmorexa HOK
> HoyH ’ 13.11.2024  https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[IpakTuueckas padora Ne 2 o Teme
20 «ITonyueHue constHOM KUCIOTHI bubmmorexa [OK
yHeHpe cor ’ 14.11.2024  https://m.eds0o.ru/00ade348
W3y4YeHHE € CBOMCTBY
Beruncnenus mo ypaBHEHUSM
21 XUMHUYECKUX PEaKIUi, €CIIM OUH U3 bubmmorexa [OK
Peaiui, A 20.11.2024  https://m.edso0o.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO6m1ast XxapakTepuCTHKa SJIEMEHTOB bubnunorexa [JOK
VIA-rpynnsl 21.11.2024  https://m.edsoo.ru/00ade64a
AnIoTponHbie MOAU(DUKAIINH CEPHI.
93 Haxoxnenue cepsl U €€ coeTMHeHU I bubnmoreka [JOK
B IIpHpoie. XUMHUYECKHE CBONCTBA 27.11.2024  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoi0opo/1, CTpOEHHUE, bubnuotexa [JOK
(bu3nuecKre U XUMHUYECKHe CBONCTBA 28.11.2024 = https://m.edsoo.ru/00ade802
25 Oxcupl cepol. CepHasi KHCIIOTA, bubnmuotexa [JOK
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(bu3HUeCKre U XUMUYIECCKHE 04.12.2024  https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE

XUMHYECKUE PEAKLIUH, JICKAINE B

OCHOBE ITPOMBIIIJIEHHOTO CII0c00a

26 IIOJIy4YEHUS CEPHOM KUCIIOTHI. bubmumoreka [IOK
XHUMHYECKOE 3arpsi3HEHUE 05.12.2024  https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COeTMHEHUIMU
Ccephl

97 Beruucnenue MaccoBoOM J0JIM BBIXO/1a bubmuorexa [JOK
IIPOJYKTa peakuu 11.12.2024  https://m.edsoo.ru/00adec8a
OO01as xapakTeprCcTUKa SJIEMEHTOB

08 VA-rpynmsl. A30T, bubnuoreka [IOK
pacrpocTpaHeHue B MPUPOJIE, 12.12.2024  https://m.edsoo.ru/00adeea6
(du3nYecKre U XUMUICCKIE CBOHCTBA
AMMHuak, ero puznueckue u

29 XUMHUYECKHUE CBOMCTBA, MOIYYEHUE U bubmmorexa LIOK

’ 18.12.2024  https://m.edsoo.ru/00adf004
MIPUMEHEHUE.
[IpakTuueckas pad6ora Ne 3 mo Teme
«IlonyuyeHne amMmmuaka, U3y4yeHue ero
30 01301710}:3» (c ucnozzbsoeanz bubmmorexa [OK

. 19.12.2024  https://m.edso00.ru/00adf180
yughposoti nabopamopuu "Xumus"
yeumpa "Touxa Pocma")

31 A3oTHas KHUCOTa, e€ pusnueckue u bubnnorexka [JOK
XUMHUYECKHUE CBOMCTBA 25.12.2024  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U CoJIEH

32 aMMOHHS B KAYECTBE MUHEPATbHBIX bubnuotexa [JOK
ynoOpeHuil. XuMU4ecKkoe 26.12.2024  https://m.edsoo.ru/00adf518

3arpsA3HCHUC Oprmammeﬁ Cpcabl
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COCAMHCHUAMHU a30Ta

docdop. Oxcun pochopa (V) u

33 dbocdopHas kucnora, pusuveckue u bubmorexa LHOK
P . 09.01.2025  https://m.eds00.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyICHUE
Hcnons3oBanue pocdaros B
34 Ka4yeCcTBe MUHEPATLHBIX YA0OpEHUH. bubnnoreka [HOK
3arpsi3HEHUE NPUPOTHON Cpeibl 15.01.2025  https://m.edsoo.ru/00adfc20
dbocharamm
VYriepon, pacnpocTpaHeHHE B
35 npu I()) g g)mult)lecxrl)/le U XUMHYECKHE bubmorexa [JOK
PUPOAS. 16.01.2025  https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunel yriaepona, ux Gu3nveckue u
36 XUMHYECKHE CBOMCTBA. bu6mmorexa [IOK
DKoJoru4eckue npooIemsl, 22.01.2025  https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ okcuaoM yriepoaa (1V)
37 VYronbHast KUCIOTa U €€ CONn bubmorexa [JOK
23.01.2025  https://m.edsoo.ru/00ae006c
[IpakTuueckas pabora Ne 4 mo Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KauectBennas peakius Ha kapOoHaT- 29.01.2025 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbHbBIE MOHATHUS 00
39 OpraHMYEeCKUX BEIIECTBAX KaK O bubmorexa [JOK
P 30.01.2025  https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 Kpemuuii u ero coeguHeHus bubmorera [JOK
P A 05.02.2025  https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. Pemenue bubnnorexa [JOK
AKCTIICPUMEHTAIIbHBIX 33724 110 TEME 06.02.2025 | https://m.edsoo.ru/00ae0bf2
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«Ba)xgeuIme HeMeTaJIbl U UX
COCTUHEHUI»

KonrtponsHas padora Ne3 o reme

bu6mmoreka [IOK

42 B %

(BWIHCHITNE HEMETAIIIBT I HX 12.02.2025 | https://m.edsoo.ru/00ae0el8
COEIUHEHND)

OO6m1ast XxapakTepruCTHKa XUMHYECKHUX

DJIEMEHTOB — METAJIJIOB.

43 Merannuueckas CBSI3b U bubmuorexa [JOK
MeTaJUTH4ecKasi KpucTauInaecKas 13.02.2025  https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METaJJIOB
XUMUUECKHE CBOMCTBA METAILIOB.

44 DIEKTPOXUMHUUECKUH PsI Bubmorexa ITOK

P N b 19.02.2025 @ https://m.edsoo.ru/00ae1156
HaIPsDKCHUN METAIIIIOB
OO1u11e crnocoObl MOTyYEHHS
MmetaiuioB. CiuiaBel. Beruucienus mo

45 aBHEHUSIM XUMHYECKUX PeaKIiil Bubmorexa ITOK
P peaxta, 20.02.2025  https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPKUT
MIPUMECH

46 IToHsATHE O KOPPO3UU METAIIIIOB Bubmorexa ITOK

PP 26.02.2025 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47
Wenotmbie MeTaIB! 27.02.2025  https://m.edsoo.ru/00ael14b2

48 OKcuIbl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJTus 05.03.2025 | https://m.edsoo.ru/00ael4b?2

49 [I{erouHO3EMENBHBIE METAIIIIBI — bubnnoreka [JOK
KaJIblIMM U MarHui 06.03.2025 | https://m.edsoo.ru/00ae15e8

50 Bakueilinme coefMHEHNUA KLU bu6mmoreka [IOK
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12.03.2025  https://m.edsoo.ru/00ae15e8
51 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUH. 13.03.2025
59 JKécTkocThb BOBI U CIOCOOEI €€ bubmuoreka [JOK
YCTpaHCHHS 19.03.2025  https://m.eds00.ru/00ae1886
[IpakTuyeckas padora Ne 6 o Teme
"YK&cTkoCTh BOJIBI M METOIBI €€
53 ycTpaHeHus" (¢ ucnonbzosanuem bubmorexa LHOK
. 20.03.2025  https://m.edsoo.ru/00aelae8
yughpoesoti nabopamopuu "Xumus'"
yeumpa "Touxa Pocma")
. bubnuorexa [JOK
>4 ATIOMIHHH 26.03.2025  https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCH]IA ATTFOMUHUS 09.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
o0 Keneso 10.04.2025  https://m.edsoo.ru/00ae1d86
57 Oxcuipl, TUIPOKCUIBI U COJIU XKeye3a bubnuoteka [JOK
(1) u xene3a (1) 16.04.2025  https://m.edsoo.ru/00ae35e6
58 O06o00611eHre U cucTeMaTH3alus
3HaHUI 17.04.2025
ITpakTruyeckas pabora Ne 7. Pemenue
AKCIIEPUMEHTANBHBIX 33724 10 TeMe
59 «BaxuHelnme MeTauibl 1 UX bubnmnoreka [JOK
COCIMHEHUS» (C UCNOIb308AHUEM 23.04.2025  https://m.edsoo.ru/00ae3de8
yughpoesoti nabopamopuu "Xumus'"
yeumpa "Touxa Pocma")
50 Beluncnenus no ypaBHeHUIM bubnnorexa [JOK
XUMHUYECKUX PEAKIUi, €CIIU OUH U3 24.04.2025 | https://m.edsoo.ru/00ae1750
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pEeareHToB J1aH B U30BITKE WU
COIEPKHUT pUMecH. Brrauciienus
MacCOBOM JIOJIM BBIX0JIa MPOTyKTa
peakuu

O0001IeHYE ¥ CUCTEMATU3 AU

61 3HAHUU 1 30.04.2025
KontponbHas padota Ne4 o teme
62 «BaxHeumme MeTaibl U uX 1
coenunenus». (IIpomexxyrounas 07.05.2025
aTTecranus)
63 BemecTBa u Mmarepuaisl B 1 bubnnoreka [JOK
MOBCEIHEBHOM KU3HHU YeJIOBEKA 14.05.2025  https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpY>Karolen cpebl 15.05.2025  https://m.edso0.ru/00ae4270
65 Ponpb xumun B periennn 1 bubnuoreka [IOK
9KOJIOTUYECKUX TTPOOIIEM. 21.05.2025  https://m.edsoo.ru/00ae4270
66 -68 PezepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CUCTEMaTHU3alus 3HAaHUM 22.05.2025  https://m.edsoo.ru/00ae0d0a
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

42



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O MTPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. O. C.Tabpuensn, U. I'. Octpoymos, C. A. CrankoB Xumus 8§ ba3zoBsiif ypoBenb. Mocksa: [Ipocsemenue 2024

2. O. C.Tabpuensn, . I'. Octpoymos, C. A. Cnaaxo Xumus 8 ba3osrsrit ypoBenb. Mocksa: [Ipocsemnienne 2024

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
XuMusl. Ypoku B 8 KJjiacce: nocobue TS YUYUTENA /H. H. l'apa
Xumus. Ypoku B 9 kiacce: nocoobue ansa yuutens /H. H. 'apa
A. M. Panenxuii, B. I1. I'opmikoBa Jlunaktuyeckuit marepuan no xumuu 8 — 9 kiacc. (M.: [Ipoceemenue 1999)
A. A. Kasepuna, A. C. Kopomenko, A.B. SlmrykoBa Xumusi. TemaTndeckne v UTOTOBbIE KOHTPOJIbHBIE paboThI § — 9
kiaccel (M.: Benrana-I"pag 2009)
Xumus. CnpaBounblie matepualsl (M.: [IpocBemienne 1994)
N.A. Jleencon 3anumarenbHast xumus (M.: Ipoda 1996)
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. Caiit Munucrepctsa npocernieHus: Poccuiickoit deneparuu. Peectp npuMepHbIX OCHOBHBIX 00111€00pa30BaTeIbHbBIX
nporpamm: (Dnekrponnsiii pecypc) URL: https://fgosreestr.ru/ .

2. Tlopran «EnuHoe conepranue obiiero oopazoBanusi». (DaekTponHsbIi pecype) URL: https://edsoo.ru/
Poccuiickas anmexktponHas mkoia. (Dnekrponnbiit pecype) URL: https://resh.edu.ru/
4. EnvHas  KOJUIEKUUS nu(ppoBeIX  00pa3oBaTeNbHBIX  pecypcoB.  (DIEKTPOHHBIM  pecypc) URL:

http://schoolcollection.edu.ru/
5. Caiit Becepoccuiickoii ouMIua bl MIKOJIBHUKOB. (DiekTpoHHbIH pecypc) URL:http://www.rosolymp.ru/
6. MeToauueckuii moprai yuurens «MeroacoBet». (Dnektponnsiid pecype) URL: http://metodsovet.su/
7. OOpazoBarenpHbli  mopTanm Ha 0a3e  uHTepakTHUBHOW  minatdopmbl  juisi  oOyuenuss  neredr  URL:
https://uchi.ru/teachers/Ik/main

8. Iloaroroska k OI'D https://chem-oge.sdamgia.ru/prob_catalog

w
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