


IMNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o XMMUHM Ha YpOBHE OCHOBHOI'O O0IEro oOpa3oBaHMs COCTaBlIeHAa HA OCHOBE TPeOOBaHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbI OCHOBHOTO 00111er0 00pa3oBanus, npeacrasieHHbx B PI'OC OO0, a Taxke Ha OCHOBE (eniepaabHOi padoyei mporpaMMBl
BOCIIUTaHMS U C YUETOM KOHLIEIIMH IIPEolaBaHusl yueOHOro npeamera « XuMus» B 00pa3oBaTelibHbIX opranusanusax Poccuiickoit @enepanum.

[Tporpamma o XuMuu 1a€T MpeCTaBIeHUE O LENsIX, 001el cTpaTernn o0y4eHus, BOCHUTAHUS U pa3BUTHS 00YyUYaIOLIMXCS CPEICTBAMH y4eOHOI O
IpeMeTa, YCTaHABIMBAET 00s3aTeNbHOE NPEAMETHOE COAEp)KaHue, MpeayCMaTpUBAEeT paclpelielIeHue €ro Mo KiaccaM M CTPYKTypUpOBaHHE IO
pa3zenaM M TeMaM HpPOrpaMMbl IO XHMMHUH, OINpeNeseT KOJUYECTBEHHbIE M KaueCTBEHHBIE XapaKTEPUCTUKU COAEP)KaHUS, PEKOMEHIYEMYIO
MMOCJICAOBATCIIBHOCTh HU3YYCHHUA XHUMHUHU C y‘-IéTOM MCKIPCIMETHBIX W BHYTPHIIPECAMCTHBIX CBHSCﬁ, JIOTUKH y‘-IGGHOFO nmponecca, BO3pPACTHBIX
0COOEHHOCTEHN 00yUaroIIMUXCsl, ONPeeNIeT BO3MOXKHOCTH MPeAMETa Ul pealn3aluu TpeOOBaHUMN K pe3yIbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM
IPOTpPaMMBbI Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMsl, a TAaKXKe TPeOOBaHUH K pe3yabTaTaM 00y4YeHHUsI XUMHUH Ha YPOBHE IeJIel H3yUCHHUs TPEeIMeTa 1
OCHOBHBIX BUJIOB y4eOHO-TO3HABATEIHHOH IEATEILHOCTH 00YUYaIOMIEToCs TI0 OCBOCHHUIO YUEOHOTO COIEPKaHMS.

3HaHUEe XMMHUHU CIY)KUT OCHOBOH Ui (POPMHUPOBAHUS MUPOBO33PEHUS OOydaIOLIErocs, €ro MpeacTaBIeHUuN O MaTepUalbHOM €IUHCTBE MMpa,
Ba)XHYIO POJIb UTPAIOT (OPMHUpYEMBbIE XUMHUEH MPeICTaBICHHS O B3aUMOIPEBPALLICHUSX SHEPTUH U 00 3BOJIIOLUY BELIECTB B IPUPOAE, O MYTSIX pEIIeHUs
rJ100abHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHS UYEJIIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUIIEBOM M 3KOJIOrMYecKod 0e30MacHOCTH, MpoliaeM
3/IpaBOOXPAHEHMUS.

H3yuenue xumuu:

CIOCOOCTBYET pean3aliy BO3MOXHOCTEHN sl caMOpa3BUTHA U GOPMUPOBAHUS KYJIbTYPhl IMYHOCTH, €€ 0011eH 1 (P yHKIIMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBIIIICHUSI K TBOPYECKUX CITOCOOHOCTEN 00YHAIOIINXCsI, HABBIKOB UX CAMOCTOSITEIILHON y4eOHOM 1eITeTbHOCTH,
OKCIICPUMCHTAJIBHBIX U UCCIICAOBATCIIbCKUX YMGHHﬁ, H€06XOHI/IMI)IX KakK B HOBCGI[HCBHOﬁ JKHU3HHU, TaK U B HpO(l)eCCHOHaHBHOﬁ JACATCIIbHOCTH,

3HaKOMHUT CO CHelM(UKON HaydHOro MBIIIJICHHS, 3aKJIQJbIBAET OCHOBBI IIEJIOCTHOI'O B3IJIs1a HA €AMHCTBO NPHPOJBI U UEJIOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0YYarOIUXCs;

CHoCOOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOIl BKIaJ B
9KOJIOTHYECKOE 00pa30BaHue 00YJAIOLINXCS.

JlaHHble HampaBiieHUs B 00y4e€HHH XMMUHU 00ECIeUnBAIOTCS CHEMPUKON cofepikaHusl yUeOHOTo MpeaMeTa, KOTOPhIM ABJISEeTCS MeJaroru4ecku
aJIaNTHPOBAHHBIM OTpaKeHUEM 0a30BOM HAYKH XUMHUH Ha ONPEIEIEHHOM 3Tane e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPHEHTUPOBAH HAa OCBOCHUE OOYYAIOIIUMIECS CHUCTEMBI TIEpPBOHAYAIBHBIX TTOHITHN
XUMHHU, OCHOB HeOpFaHquCKOﬁ XUMHHU U HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX TTOHATHH OpFaHI/I‘IeCKOﬁ XHUMHHU.



CrtpykTypa coaepKaHus IPOrpaMMbI IO XUMHUU cPOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO Mo1xo/1a K e€ u3yueHuto. Coliep>kaHue CKIIAIbIBACTCS U3
CUCTEMBI TIOHATUN 0 XUMHUYECKOM JIEMEHTE M BEIIECTBE M CUCTEMBI TOHITHI 0 XUMUYECKOU peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OpTraHU30BAHBI 110
MPUHIUITY ITOCJIEA0BATEIBHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'0O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTHUECKON AUCCOIMAIIMY BELIECTB B PACTBOPaX.

TeopeTnueckre 3HaHUSI paCCMATPUBAIOTCS Ha OCHOBE SMIUPHUUYECKU IMOJyYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT
OJIHOTO YPOBHS K IPYrOMY, BBIMOIHSSA (QYHKIIUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAaKTUYECKOTO MPUMEHEHUS U
MOJIYYCHUS U3Y4aeMbIX BEILIECTB.

OcBocHHE TPOrPaMMBbI IO XHMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O XUMUYCCKOW COCTABIISIFOIICH HAyYHOW KAPTHHBI MHUPA B JIOTHKE
€€ CUCTEMHOM PHUPO/IbI, IEHHOCTHOTO OTHOIICHUS! K HAYYHOMY 3HAHHMIO U METO/IaM MO3HaHUs B HayKe. M3yueHne XuMuu IPOUCXOIUT C NMIPUBIICUCHUEM
3HaHUN U3 paHee N3YYEHHbIX YUeOHBIX NpeameToB: «OKkpyxatouuii Mup», «buonorus. 5—7 knaccel» u «Pu3nka. 7 Kimacey.

[Tpu n3yueHuu XUMHUH IPOUCXOAUT POPMHUPOBAHUE 3HAHUN OCHOB XUMUYECKOM HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKO I
NESATENIbHOCTH 4eJlOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyNIbTYphl. 3ajaya y4eOHOro mpeaMeTa COCTOUT B (DOPMHUPOBAHHM CHUCTEMBI
XUMHYECKUX 3HAaHUM — Ba)KHEHIIMX (AKTOB, MOHATUN, 3aKOHOB M TEOPETUUYECKUX TMOJIOKEHUH, MOCTYMHBIX OO0OOIIEHUIT MHUPOBO33PEHUYECKOTO
XapakTepa, A3blKa HAyKH, B TPUOOIIEHNN K HAYYHBIM METO/IaM MO3HAHUS MPU U3yYSHHUH BELIECTB U XMMHUECKUX peakluid, B GOpMUPOBAHUH U PA3BUTHH
MO3HABATEJIbHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-TIO3HABATEIILHONW M Y4€OHO-UCCIIEI0BATENbCKON NeATEIbHOCTH, OCBOCHUH MPaBHII O€30MacHOT0
oOparieHus ¢ BeeCTBAMH B MIOBCETHEBHOM >KU3HMU.

[Ipu u3ydeHnn XMMHUHU HA YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs BaXKHOE 3HAUCHHUE MMPUOOPEITHN TaKue 1eH, Kak:

— (GOpMHpPOBaHHE WHTEJUICKTYaTbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOPA30BAHMIO, COTPYAHUYECTBY, CAMOCTOSITEIHLHOMY MPUHSITHIO
pelieHui, ciocoOHOM aanTHUPOBATHCS K OBICTPO MEHSIFOIIIMMCS YCIOBUSM KU3HU;

— HampaBIEeHHOCTh O0YyUEHHUs HA CHCTEMaTH4YeCKOe MPHOOIIeHNe 00yUaloIUXCsl K CAaMOCTOATEIbHON MO3HABATENBHON 1eATeIbHOCTH, HAYYHBIM
MeTOJIaM TMO3HaHUsI, (GOPMUPYIOIIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieueHne yCIOBUH, CIOCOOCTBYIONIUX MPHOOPETEHUIO O0YUAIOIIMMICS OMbITa PA3HOOOPA3HON AEATEeIbHOCTH, MMO3HAHUS U CAMOIIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINHN ), HMEIONIUX YHUBEPCATHLHOE 3HAYCHUE JJI PA3IMYHBIX BUJIOB JCATEIHHOCTH,

— (opmupoBanue o0mel (HyHKIMOHATHFHON U €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSICHAITH W OIEHUBATH SIBIICHUS
OKPY’KaIOIIIETO MUPA, UCTIONB3Ys 3HAHUS U OIBIT, MOJy4YE€HHbBIE TTPH U3YYCHUU XUMHUH, IPUMEHSITh UX TIPHU PEIICHUHU MPOOJIeM B MOBCETHEBHOM KU3HU U
TPYAOBOM AEATEILHOCTH;

— (bopmupoBaHue y 00y4arOMMXCs TYMaHUCTUYECKUX OTHOIIEHUM, TOHUMAHUS IEHHOCTH XUMUYECKHX 3HAHWM N7 BBIPAOOTKH DKOJIOTUYECKU

I.IC.HGCOO6p3.3HOFO IIOBCACHUA B 6BITy u pr,Z[OBOI‘;I ACATCIIBHOCTH B LCIIAX COXPAHCHUA CBOCTO 300POBbA U Opr)KaIOH_[eﬁ HpHpO,Z[HOfI CpCabl;
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— pa3BUTHE MOTHBAIIUHN K O0YUYCHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha OCHOBE YCBOSHUS OOIIEUETIOBEUECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPOGIIS U HANIPABICHHOCTH AajbHEHIIero 00yueHMsl.

OO11ee yuCIiio YacoB, OTBEAEHHBIX IS N3yUEHUSI XUMUU Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus, coctaBiseT 136 gacos: B 8 kitacce — 68 yacoB
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COJAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHauYa/JbHbIe XMMHYECKHE TOHSATHUS

[Ipenmer xumuu. Posib XUMHM B KM3HM 4YeJIOBEKa. XMMHA B cuUcTeMe HayK. Tena u BemectBa. Ou3nyecKkue CBOMCTBA BEIIECTB. ArperaTrHoe
cocrosiHue BemiecTB. [loHaTHe 0 MeTo1ax Mo3HaHus B XUMHH. YucTeie BeniecTBa U cMecu. CriocoObl pa3iesieHus cMeceu.

ATOMBI U MOJIEKYJbl. XUMUYEecKHe 37eMeHTbl. CHUMBOJIBI XMMHYECKHX 3JIeMEHTOB. [IpocThie W CIOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJISPHOE
yUeHHeE.

Xumudeckasi popMyiia. BaJeHTHOCT, aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH IMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAS aTOMHAs Macca.
OTtHOcuTeNBHAs MOJIEKYJIIpHas Macca. MaccoBasi 10JIsI XUMHAYECKOT0 3JIEMEHTA B COCIMHCHUH.

KommuectBo Bemectsa. Moisb. MossipHass macca. B3auMOCBsI3b KOJIMYECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €IMHHII BeuiecTBa. Pacuérel mo
dbopmyaM XUMUYECKUX COCTUHEHUM.

Ouznyeckue U XUMUYECKUE SBIECHUS. XUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH COXPAHEHHsS MacChl BEUIECTB. XHMMUYECKUE ypaBHEHUS.
Knaccudukanus XuMHUUeCKUX peaklui (COeIUHEHUS, Pa3I0KEHHS, 3aMEILIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMUYECKOH MOCY10i1, MpaBmiIaMu pabOoThI B 1TaOOpaTOpUH U puéMaMu oOpalieHus ¢ 1abopaTopHbIM 000PYIOBaHHEM, U3YUYECHUE U
onucanne (HU3MIECKUX CBOMCTB 00PA3I[0B HEOPraHUICCKUX BEIIECTB, HAOIIOICHIE (PU3NICCKUX (TUTaBJICHHUE BOCKA, TASTHUE JIbJ]a, pACTHPAaHUE caxapa B
CTYyIKE, KUMEHUE W KOHJEHCAIUS BOJIbI) M XMMHYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aHMMOJIEHCTBHE MENIa C KUCIOTOM)
SIBJICHHM, HAOJIO/IEHNE U OTTMCaHUE TTPU3HAKOB MPOTEKAHMS XUMHUECKUX PEaKIHil (pas3ioKeHHe caxapa, B3auMOJIeHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuna meau (1) mpu HarpeBaHuu, B3auMoIeUCTBHE Xene3a ¢ pactBopoM coiu Mmenu (ll), uzydenne cnocoOoB paszzaesieHust
CMeceil: ¢ MOMOIIbI0 MarHuTa, GUILTPOBAHKE, BHIIAPUBAHKE, TUCTUILIAIMUS, XpoMaTorpadus, MpoBeIeHne OYUCTKHA TTOBAPEHHOW COJIHM, HAOMIOICHUE U
OTHMCaHUE PE3yIbTATOB MPOBEJCHUS OMBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAacChl, CO3JJaHie MOIeNIEH MOJIEKY (IIapOCTEPKHEBBIX ).

Baskneimue npeacTaBUTeIM HEOPraHUYECKHUX BelIeCTB

Bosnyx — cmech razoB. CoctaB Bozayxa. Kuciaopon — siaeMeHT u mpocTtoe BemllecTBo. HaxokaeHue Kuciopoja B mpupoie, Qpuandeckue u
XUMHUYECKHE CBOMCTBA (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopoaa. CrocoObl MOMydeHUsT KUCIOPOAa B Ta0OPaTOPHH U MPOMBIIIIEHHOCTH.
Kpyrosopot kucnopona B npupoje. O30H — aJutoTpornHas MOAU(GUKAIUS KUCITOpOo/Ia.

TennoBoir 3P¢heKT XUMHUUECKOW peaKIuu, TEPMOXHMUUYECKHE YPaBHEHMUsI, DK30- M DHJIOTEPMHUYECKHE PEaKIud. TOIUIMBO: yroiib M METaH.
3arpsi3HEHUE BO3/IyXa, YCHWICHHE MTAPHUKOBOTO 3P deKTa, pa3pylmieHne 030HOBOTO CIIOS.

Bomopon — snemeHT u mpoctoe BemecTBo. Haxoxknenue Bomopoja B mpupoje, Pu3ndeckrne U XUMHUECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nosnyyeHusi. Kucinotsl u comnu.



MomnsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoiicTBa BoAbl. Boga kak pactBopurens. PactBopbl. HackleHHbIE M HEHACBILEHHBIE PACTBOPHI. PAaCTBOPUMOCTE BELIECTB B BOJIE.
MaccoBast 10J11 BeLIECTBa B pacTBOpe. XUMHUECKHE cBOICTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B IPUPOJE U B KU3HU YesoBeka. KpyroBopot Bojibl B
npupojie. 3arpsa3HeHHe NPUPOAHBIX BOA. OXpaHa U OYMCTKA NPUPOJHBIX BOI.

Knaccudukanus neopranndeckux coeaunenuii. Oxcuapl. Knaccudukanus okcuos: coneodpasyromniie (OCHOBHBIE, KUCIOTHBIE, aM()OTEpHBIE) U
HecoJeoOpaszyromue. HoMmenknatypa okcuioB. dusndeckue U XUMHUECKHUe CBOMcTBa oKcuoB. [lonydueHne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHWM: IMIETOYM M HEpAcTBOpPUMbIE OCHOBaHUS. HoMeHkiaTypa ocHoBaHuil. PU3WYECKHE U XUMHUYECKHE
CBolicTBa OCHOBaHMH. [lonyueHne ocHOBaHHUI.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucinor. dusnueckre U XUMUYECKHe CBOICTBa KucnoT. Psa akruBHoctu MertamioB H. H.
bekerona. [lonyueHnne KucIor.

Conu. Homenknarypa coneil. @u3nueckrue U XuMudeckue cpoicta coseil. [lonyuenue comneit.

I'enernueckas cBsA3b MEXKY KJlacCaMH HEOPraHUYECKUX COETMHEHUH.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpe/ieJIeHHe COJIep)KaHUs KUCIOpOoJa B BO3JyXe, MONYy4YeHHE, cOOMpaHue, pacro3HaBaHHE W H3yYEHUE CBONCTB KHUCIOPOAA,
HaOII0/IEHUE B3aMMOJCHCTBHS BEIIECTB C KUCIOPOJOM M yCIOBHS BO3HUKHOBEHHUS U MpEKpallleHus ropeHus (moxkapa), 03HaKOMIIeHUE ¢ oOpasiamu
OKCHJIOB M OINHCaHWE UX CBOICTB, MOJMy4yeHHE, COOMpaHHE, pacCliO3HABAaHHE M W3YYEHHE CBOWCTB BOJIOpOJAA (FOPEHHUE), B3aMMOJAEUCTBUE BOJOPOJA C
okcusoMm menu (1) (BO3MOKHO HCTIOIE30BaHKE BHICOMATEPHAIIOB), HAOI0IeHHE 00pa3IOB BEIIECTB KOJIUYECTBOM 1 MOJIb, HCCIIEIOBAaHNE OCOOCHHOCTEH
pacTBOpPEHHUS BEIIECTB C Pa3jIMYHON pPacTBOPUMOCTHIO, NPUTOTOBIEHHUE PACTBOPOB C OIpeneaEéHHOW MaccOBOM J0Jeil pacTBOPEHHOTO BEIECTBA,
B3aMMOJIEICTBHE BOJIbI C METAIJIaMH (HaTpUEM U KalblieM) (BO3MOKHO MCIIOJIb30BaHKUE BHI€OMATEPUANIOB), UCCIIEOBaHHE 00pa3lloB HEOPTraHUUECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOIEHNE N3MEHEHHUS OKPAaCKU HHIMKATOPOB B PACTBOpaX KUCIJIOT U LIEI0YeH, U3yuyeHUE B3aUMOJICHCTBUS OKCHIa METU
(I) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCIOT C METaNIlaMH, PEaKIUi HEeHTpalu3alyi, MOJYyYeHHE HEePaCTBOPUMBIX OCHOBaHHIA, BHITECHCHHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaykHel1e KJ1acChl HEOPraHMYECKUX COSAMHEHUID.

IHepuoguuecknii 3akoH u Ilepnoanyeckas cucrema xumudeckux 3jeMeHToB /I. U. MenneneeBa. Ctpoenne aroMOB. XMMHUYECKAs CBA3b.
OKHCINTEJIBbHO-BOCCTAHOBUTEJIbHbIC PEAKIIUH

[lepBble MOMBITKM KIAaCCHU(DUKALMU XUMHUYECKUX 3JIeMEHTOB. [IoHATHE O rpynmax CXOJHBIX 3JIEMEHTOB (ILIEOYHBbIE M LIETOYHO3EMENbHbIE
MeETaJlJIbl, TaJOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEpHbIE OKCHU/IBI U THJIPOKCH/IBI.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xumudeckux snemeHToB Jl. . Menneneesa. KopotkomnepuoaHas u JyiiMHHONEpUOAHAST (OPMBI
[Tepuoanueckoit cucrembl xumudeckux smemMeHToB . . Mengeneesa. Ilepronsl u rpynnbel. @U3NYECKH CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB
nepuoja U rpymnibl 3JIEMEHTa.



Crpoenune atomoB. CoctaB aTOMHBIX sifiep. V30Tomnbl. DnekTpoHbl. CTpoeHHE 3JeKTPOHHBIX 000704YeK aTOMOB MEPBhIX 20 XUMHUECKUX JIEMEHTOB
[Iepuonnueckoii cucremsl . M. MenneneeBa. XapakTepUCTHKa XMMHYECKOIO 3JIEMEHTA IO €ro mnojoxxkeHuto B I[lepmomumueckoit cucreme [l. .
Meneneesa.

3aKOHOMEPHOCTH U3MEHEHMSI paJiyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAITIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOIaM.

3navenue [lepuoanyeckoro 3akoHa u Ileproauueckoil cuCTEMbl XUMHUYECKUX JIEMEHTOB JJIs pa3BUTUS Hayku U npaktuku. [. M. Mennenees —
yUu€HBIN U IpaXkIaHUH.

Xumnueckas cBs3b. KoBaneHTHas (IOJIsIpHAs U HENOJSPHAs) CBA3b. DJIEKTPOOTPULATEIbHOCTh XUMUYECKHUX 3JIeMEHTOB. VIOHHas CBSI3b.

Crenenb okucneHus. OKUCINTENIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporecchl okucieHus 1 BoccTaHoBIeHHs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3loB BEILECTB METAUIOB U HEMETAJIOB, B3aMMOJEMCTBHE I'MAPOKCHAA LIMHKA C PAacTBOPAMHU KHCJIOT M IIEJIOYEH, IPOBEICHUE
OIBITOB, WJUIIOCTPUPYIOLINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (TOpeHne, peakliii Pa3iokKeHNsl, COETUHEHUS).

Meoswcnpeomemnnie ceasu

Peanu3zanus MeXnpeaMeTHbIX CBA3EH MIPU N3YYEHUH XUMHH B § KJIACCE OCYILECTBIISIETCS YEPE3 UCII0JIb30BAHNUE KaK OOIIUX €CTECTBEHHO-HAYUHbIX
HOHATHUH, TaK U MOHATUH, SABJISIOMINXCS CUCTEMHBIMU JJIS1 OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOT'O [IUKJIA.

OOue ecTecTBEHHO-HAyYHble MOHATHS: Hay4yHbIM (DaKkT, rumoresa, TEOpHs, 3aKOH, aHAJIM3, CUHTE3, KiIacCU(UKAIMs, NEpUOJUYHOCTD,
HaOJr0IeHue, SKCIEPUMEHT, MOJIETUPOBaHHUE, U3MEPEHHE, MOJIEIIb, SIBJICHHE.

dusmka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIN], U30TOIBI, PaJAHOaKTUBHOCTb, MOJIEKYJA, JIEKTPUUECKHH 3apsijl, BEIECTBO,
T€N0, 00BbEM, arperaTHOE COCTOSIHME BEIIECTBA, ra3, GU3NYECKUE BEIMUMHBI, €IMHUIIBI U3MEPEHHUS, KOCMOC, TUIaHEeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBL, TOPHBIE TIOPO/IbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTNINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYECKasi peaKust

[Tepnoanueckuii 3akoH. Ilepnoanueckas cucrtema xumnyeckux anemeHToB Jl. . MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHX JJIEMEHTOB IEPBBIX TPEX IMEPUONOB, KaJlMs, KajblMs M UX COCIAMHEHUH B COOTBETCTBHM C IIOJIOKEHHUEM DJIEMEHTOB B
[Teproanueckoit cucTeMe U CTPOEHUEM X aTOMOB.

CrtpoeHue BemiecTBa: BUJIbl XUMUYECKON CBSA3H. THIBI KPUCTAIUIMUECKUX PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTALIIMUECKON
PEMIETKY U BUJIa XUMUYECKOU CBS3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHMHUYECKHE CBOMCTBA BELIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjlaccaM
HEOPraHUYECKUX COEAMHEHUN, TeHETHYECKasl CBSI3b HEOPraHNUECKHUX BEIIECTB.



Knaccudukanus XuMHUYECKUX peakUUid MO pa3IMyHbIM MpU3HAKaM (10 YUCIY M COCTaBY YYacCTBYIOUIMX B PEaKIUHM BELIECTB, IO TEIUIOBOMY
3pdexTy, M0 U3MEHEHUIO CTENEHEH OKHMCICHUS XUMHUYECKUX DJIEMEHTOB, 10 0OpPaTHMOCTH, MO YYAaCTHIO KaTajau3aTopa). DK30- M SHIOTEPMHUYECKHE
peakuuu, TEpPMOXUMUYECKUE YPABHEHMSL.

[lonarue o ckopocTH XUMHUYECKOH peakuuu. IloHsTHE 00 OOpaTHMMBIX M HEOOPATUMBIX XMMHUYECKUX peakuusx. [IoHATHE O TOMOTEHHBIX U
rereporeHHslx peakuusx. I[lonarue o karanuse. IlonsTHe 0 XuMu4eckoM paBHOBecHH. DakTOpPbI, BIMSIOIIME HA CKOPOCTb XMMUYECKOH peakiuu U
HOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIIMU, SJIEKTPOHHBIM OallaHC OKUCINTEIIbHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBieHHE ypaBHEHUMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C UCIIOJIB30BAaHUEM METO/1a 3JICKTPOHHOI 0 OanaHca.

Teopuss 37EKTPONUTUUYECKONH JUCCOLMALMU. OJIEKTPOJUTHI W HEAIEKTpoiuThl. KaTnoHbl, aHMOHBI. MeXaHM3M JAHMCCOLMAIMM BEIIECTB C
Pa3IUYHBIMU BUAAMU XUMHUUYECKOH cBsi3u. CreneHs auccouuanuy. CuiabHbIE U cl1adble 3JIEKTPOIUTHI.

Peaknun noHHOrO OOMEHa. Y CIIOBHSI MPOTEKAHHS PEAKIIUN HOHHOTO OOMEHA, TIOJHBIC M COKpAIIEHHBIC HOHHBIC YpaBHEHUS peakuuil. CBOHCTBa
KHCJIOT, OCHOBaHHWM U COJIEH B CBETE IPEJCTaBICHUN 00 3JIEKTPOIMTUYECKON qucconuanuu. KauecTBeHHbIe peakiiuy Ha MOHBI. [loHsATHE O rHApONIN3e
COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (Tpadura M anamasa), CI0KHBIX
BEILECTB (XJIOpUAA HATPUS), UCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTHM XMMHMYECKOW peakIMM OT BO3JEHCTBHSA pazIMuHBIX (PaKTOPOB, HCCIEIOBAHUE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, MpOLEcca AUCCOLMALMU KHUCIOT, Ienoded M coyiel (BO3MOYKHO HCIOJIb30BAHUE BHJIEO MATEpUAJIOB),
MIPOBE/ICHHUE OMBITOB, MJUTFOCTPUPYIOUIUX MPU3HAKU TPOTEKAHUS peaKIInii HOHHOTO 0OMeHa (00pa3oBaHue 0cajKa, BBIJCIICHHE ra3a, 00pa30BaHKE BOJIbI),
OTBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHl OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOpeHHEe, PEeaKIK Pa3joKeHHs, COeIMHEHNUs), paclo3HaBaHHe
HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAU€CTBEHHBIX PEAKIIMI Ha MOHBI, pEIIEHNE IKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX cOeJUHEHHUS

OOmiast xapakTepucTHka rajoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble cTeneHH okucieHus. CTpoeHue U (U3NUecKue CBOHCTBA
IPOCTHIX BEIIECTB — TaJOreHOB. XMMHUECKUE CBOMCTBA Ha MpUMepe XJI0pa (B3aUMOACHCTBUE ¢ METAJUIaMHU, HEMETAJUIaMU, LIeJIouaMu). XJIOPOBOAOPO.
ConsiHast KuCJI0Ta, XMMUYECKHE CBOMCTBA, MOJIYy4YEHHE, TPUMEHEHHE. JlelficTBHE XJI0pa U XJIOPOBOAOPOAA Ha OpraHU3M 4eJIoBeKa. BakHelue Xmopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

O6mmas xapaktepuctuka 31eMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe CTeNEeHN okuciaeHus. CTpoeHue u punyeckue
CBOMCTBa MPOCTHIX BEUIECTB — KUCJIOPOJA U cepbl. AJIOTPOIHbIE MOAM(UKAIIMN KUCIOpOAa U cepbl. XUMUYEeCKue cBoicTBa cepbl. CepoBOIOpO,
CTpoeHue, (pu3nueckre U XuMuieckre cBoicTBa. OKCUABI CEpbl KaK MPEICTaBUTEIN KUCIOTHBIX OKCHI0B. CepHas KHCI0Ta, PU3NYECKUE U XUMUYECKHE
cBoiicTBa (0OmIME Kak MpeacTaBUTeNs Kjacca KUCIOT M cnenuduueckue). XUMHUYECKUE PEakluu, JEeKallde B OCHOBE MPOMBIILIEHHOTO crocoba
NOJy4YeHus: cepHOi kucaoThl. [Ipumenenne cepHoii kucaoTel. Cosin cepHON KUCIOTHI, KaUeCTBEHHAs peakiuus Ha cyiabdar-uoH. Haxoxnenue cepsl u e€
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COCAMHEHUH B mpupoe. XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH cpelibl COeIMHEHUSMU Cephl (KUCIOTHBIE TOKIH, 3arps3HEHUE BO3lyXa H BOJOEMOB),
CHOCOOBI €r0 MPeI0TBPAIICHUS.

OO61as xapakTepucTuka 31eMeHToB VA-Tpyninbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIEHUs. A30T, paclipoCTpaHEHHE B
npupoze, ¢pu3ndecKkue U XUMUYeckrue cBoiicTBa. KpyroBopor asora B mpupoje. AMMHAK, ero (pU3MYecKue W XUMHUYECKHE CBOMCTBA, MOJNyYEHHE H
npuMmenenue. Conu aMMOHMSI, UX PU3NYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakliis Ha HOHBI aMMOHHUS. A30THas KUCIOTa, €€
nojiyueHue, (pu3nueckre U XMMUYecKrue CBOMCTBA (00Iue KaK MpefCcTaBUTeNs Kiacca KUCIOT U crenududeckue). Mcnoab3oBanue HUTPAToOB U colieit
aMMOHHS B KAU€CTBE MUHEPAJIbHBIX YA00peHn. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEeH Cpeibl COeITMHEHUSIMU a30Ta (KUCIOTHBIE OK/IH, 3arpsi3HEHUE
BO3]1yXa, MOYBHI U BOJI0EMOB). Docdop, autorpornHbie Moaudukanuu pocdopa, puznueckue u xumudeckue coictBa. Oxcup hochopa (V) u pochopHnas
KHCTI0Ta, GU3NYECKUE U XUMUYECKHE CBOMCTBA, nonyuenue. Mcnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YA0OPEHUH.

O6mas xapakrepuctuka 31eMeHToB IV A-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHBIE CTEIIEHU OKHUCICHHUS. YTIIEPOJ, aNIOTPOITHbIE
Mo i (pHUKAIIH, pacIpOCTPAaHCHHE B IPUPO/Ie, (PU3HUECKUE U XUMHUYECKUE CBoMcTBa. Ancopoums. Kpyrosopot yriaepoaa B npupoze. OKCHIIBI yTepoaa,
uX QU3MUECKUE U XUMUYECKHE CBOMCTBA, ICHCTBUE HA )KUBBIE OPraHU3MBbI, IOJTYyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHE POOIIeMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), runore3a riod6amsHOTO MOTETUICHUS KIMMAaTa, MapHUKOBEIN d(dekT. YronpHas KucIoTa U €€ COoiM, UX (pU3MYecKrne U XUMUICCKUE
CBOICTBa, Mony4YeHne u npuMeHenue. KauectBeHHas peakius Ha kKapOoHaT-uoHbI. Mcnonp3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIICHHOCTH
U CEeIIbCKOM XO3SICTBE.

[lepBoHavanbHbIe MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCIMHEHUSX yriepojaa (MeTaH, 3TaH, STWUJICH, aleTHIIeH, STaHOJ, TJIHMIIEPHUH,
yKCycHas Kuciota). [IpupoHbie HCTOYHUKU YTIIEBOAOPOIOB (YIroJib, MPUPOIHBIN ra3, HeTh), MPOAYKTHI UX MepepadoTku (0€H3UH), X pOJib B OBITY U
IPOMBIIIIICHHOCTH. [ToHATHE 0 OMOTOTHYEeCKH BaYKHBIX BEUIECTBAX: )KHUpaxX, Oelkax, yrieBoJax — M UX POJIU B )KU3HU YelloBeKa. MarepruanbHOe €IMHCTBO
OpPTaHUYECKUX U HEOPTaHMUYECKUX COSTMHEHHH.

Kpemnunii, ero ¢pusnveckne u XMMAYECKHE CBOWCTBA, MOJMydeHne u npuMeHeHne. CoenHeHus KpeMHus B ipupoxae. O0mmme mpenctaBieHust 00
okcuze kpemuus (1V) u xpemuueBoil kucinore. CUIMKaThl, UX MCIOIb30BaHUE B OBITY, B MPOMBILIUIEHHOCTH. BaxkHeilue cTpouTenbHble MaTeprabl:
KEepaMHUKa, CTEKJIO, IIEeMEHT, OETOH, xkene300eToH. [IpobieMbl 6e3011acHOr0 MUCIOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHATIOB B TOBCEITHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB HEOPraHMYECKUX BEIECTB, CBOMCTB COISIHOM KUCIOTHI, IPOBECHNE KAUeCTBEHHBIX PEAKLIMI Ha XJIOPH/I-HOHBI U HAOJII0/IeHHE
NPU3HAKOB MX MPOTEKAHUS, ONBITHI, OTpa)karomue (Gpu3nuecKkue U XUMHUYECKHE CBOMCTBA raJIOTEHOB M MX COEIMHEHUH (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C oOpaslmamMu XJIOPHAOB (TajJOreHUIOB), O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO
UCTIOJIb30BaHUE BUICOMATEPHAIIOB), HAOMIOJACHNE Mpollecca OOYTIIMBaHUS caxapa MOJ| JeHCTBHEM KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, N3ydeHHE
XUMHYECKHX CBOMCTB pa30aBICHHOIN CEpHOW KHCIOTHI, MPOBEICHNE KaUeCTBEHHON PEeaklny Ha CylIb(aT-noH U HAOIIOIeHHE MPU3HaKa e€ MpOTeKaHus,
O3HaKOMJICHHE ¢ (PM3WYECKHMHU CBOMCTBaMU a30Ta, (hocdopa U UX COCTUHEHUH (BO3MOKHO UCIIOIB30BaHHE BUICOMATEPHATIOB), 00pa3aMi a30THBIX H
dochopHBIX ynoOpeHuii, noxyueHue, coOupanue, pacro3HaBaHUe U U3yUeHHE CBOMCTB aMMHUaKa, MPOBEJCHNE KaUeCTBEHHBIX PeaKlUii Ha HOH aMMOHHUS

)51 (I)OC(I)&T-I/IOH " U3YUCHUC IMPU3HAKOB UX MPOTCKAHUA, B3aUMOJCHUCTBHUE KOHHCHTpHpOBaHHOﬁ a30THOI KHMCJIOTBI C MEJbIO (B03MO)KHO HUCIIOJIB30BAHUC
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BUJICOMATEPHAJIOB), W3YYCHHE MOJCNeH KPUCTAIUIMYECKUX pemeETOK anMasa, rpadura, ¢yiiepeHa, O3HAKOMIEHHE C TIPOIeccoM aacopOuuu
pPacTBOPEHHBIX BEIICCTB AKTHBUPOBAHHBIM YIIIEM W YCTPOHCTBOM IMPOTHMBOra3a, IMOJy4YEeHHE, COOMpaHHE, PACIIO3HABAHWE M H3YYCHHE CBOHCTB
YIICKUCIIOTO Tra3a, MPOBEICHUE KAYSCTBEHHBIX PEAKIMi Ha KapOOHAT M CHJIMKAT-HOHBI M M3y4eHUE NMPHU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHUE C
MPOJYKLUEH CUITMKATHON MTPOMBIIUICHHOCTH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeline HeMeTallyIbl U UX COCIUHEHUSI.

MeTta/liibl M MX COCAUHEHUS

OO01mas xapakTepuCTUKa XUMUUECKHUX JIEMEHTOB — METAJJIOB HA OCHOBaHUH UX mosioxeHus B [leproauueckoil cucteMe XUMUYECKUX AJIEMEHTOB
. . MenaeneeBa u ctpoeHus aToMoB. CTpoeHne MeTaiioB. Metanyeckas CBA3b U METAJUIMYECKask KpUCTAUIMUECKas peleTKa. JIeKTPOXUMHUECKUI
P HanmpsDKEHUM MeTauioB. PU3nYeckue U XUMUYECKUe CBOiicTBa MeTaiuioB. O0IIMe crnoco0sl mody4eHust MeTauioB. [loHsTHEe 0 KOPPO3UK METaJIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, IIOPATIOMUHUN, OPOH3a) U MX IPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[Ilenoynbie MeTauibl: onoxeHue B [lepuonnueckon cucreMe xuMuueckux 3imeMeHToB . 1. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOK/JICHHE B
npupoje. Puzndeckue U XMMUYECKHUE CBOMCTBA (Ha mpumepe HaTpus U Kainus). OKCUIBI U THAPOKCUIBI HATpHUs U Kanus. [IpuMeHeHue meaouHbIX
METAJJIOB U UX COCTMHECHUM.

[IlenoyHO3eMENBHBIE METAJIBI MArHUI U KAJIbIUI: MOJ0KeHue B [leproanueckoil cucteMe xuMuieckux snemMenToB /. . MeHneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHue B npupoje. Oundyeckrue 1 XMMHUECKUE CBOMCTBAa MarHus U Kanblius. Baxkuelime coequHeHUs Kanbius (OKCUA, TUIAPOKCHUTI,
conu). JKEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxxenne B [lepuoanueckoil cucreme xumudeckux sneMeHToB . Y. MenzaeneeBa, cTpoeHHe aToma, HaXO0XJICHHE B MPUPOJIE.
Ou3nyecKue 1 XUMUIECKHE CBONCTBA alfOMUHUA. AM(DOTEpHBIE CBOICTBA OKCHUJIA M TUAPOKCUIA aTFOMUHUS.

Kene3o: nonoxenue B llepmoamyeckonn cucrtemMe xumuyeckux siemeHToB [I. M. MenpeneeBa, CTpoeHHE aroMa, HaXOKJICHUE B TMPHUPOJIE.
dusnyeckue U XUMHUECKHE CBOMCTBA kerne3a. Okcubl, rupokcuasl u conu xkenesa (1) u sxenesa (111), ux cocras, cBoicTBa U TOJIyYECHHE.

Xumuueckuii IKCnepumMenm:

O03HAaKOMJIEHHE C O00pa3laMd META/VIOB M CIUIABOB, WX (PU3WYECKMMH CBOWCTBAMH, W3y4Y€HHE PE3yJbTaTOB KOPPO3HH METAJUIOB (BO3MOXHO
UCIIOJIb30BaHUE BHIEOMATEPUAIIOB), 0COOEHHOCTEN B3aUMOICHCTBUS OKCH/IAa KaJIbIIUs U HATPUS C BOAOH (BO3MOXKHO HCIOIH30BaHUE BUIEOMATEPHAIIOB),
HCCIIEIOBAaHHUE CBOMCTB KECTKOM BOBI, IIPOIIecca TOPEHUs jKkee3a B KUCIOpoe (BO3MOKHO UCIIOJIb30BaHUE BUIIEOMATEPHUATIOB), TPU3HAKOB MTPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHUs, KaJbllHs, alOMUHUs, ITuHKa, xene3a (Il) u xenesza (l1), megu (1), HabmroneHne U omrcaHue MPOILIECCOB
OKpAaIllMBaHUs TJIAMEHU WOHAMH HATpUs, Kajus W KaublHs (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPUANIOB), UCCIeNOBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCH/IA aTIOMUHUS U TUIPOKCUIA IIMHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a/1a4 10 TeMe «BakHenme MeTamibl ¥ UX COSTMHEHUS».

XuMus M OKpyKamouas cpeaa

BemectBa 1 Mmatepuansl B TOBCETHEBHOM KU3HH YelIOBEKa. be3omacHoe HCToib30BaHUE BEIIECTB M XUMUYECKHUX peakifuii B ObITy. [1epBas moMob
MIPU XUMHYECKUX 0XKOTaX M OTPaBICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpYXKarollel cpenbl (MpeneibHas TOMycTHUMas KOHIeHTpamwus BemiecTB, nanee — [1JIK). Pons xumuum B perienun

OKOJIOTHYCCKHX Hp06J'ICM.
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Xumuueckuii IKcnepumenm:

U3ydeHue o0pa3IoB MaTepHAIIOB (CTEKIIO, CIUIABBI METAJIJIOB, TOJIMMEPHBIC MAaTEPUATIBI).

Mescnpeomemnuie ceasu

Peanmamm MC)KHpeI[MeTHBIX CBHSCfI HpI/I I/13y‘-IeHI/II/I XUMHUHU B 9 KJ1acce OCyH_[eCTBJISIeTCSI qepes HCIIOJIB30BAHUEC KAaK O6IJ_II/IX eCTeCTBeHHO-HaquBIX
MOHATUH, TaK U TOHATHH, SIBJISIONMINXCS CUCTEMHBIMU JJISI OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TIIOHATHS: HAY4YHBIM (akT, THIOTe3a, 3aKOH, TEOpHsA, aHaJIW3, CHUHTE3, Kiaccu(ukanus, MepUOJIUYHOCTD,
HaOJII0ZICHUE, YKCIIEPUMEHT, MOJICTTUPOBAHKUE, U3MEPEHHUE, MO/IEIb, SIBJICHUE, TAPHUKOBBIN 3P HEKT, TEXHOJIOTHS, MATCPUATIBI.

®dusnka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIM]I, U30TOIBI, PAIMOAKTUBHOCTh, MOJIEKYJIa, dJIEKTPUUECKHUM 3apsi1, TPOBOIHHUKH,
MOJIYITPOBOJTHUKH, JTUAJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeI0, OOBEM, arperaTHoe COCTOSIHME BEIIEeCTBa, Ta3, pPacTBOpP, PacCTBOPUMOCTD,
KpI/ICTaJIJII/I‘-IeCKaH peméTKa, CIIJIaBHBI, (1)I/I3I/I‘~IGCKI/I€ BECJINYMHBI, CIUHUIIbI I/I3MepeHI/I$I, KOCMHYECCKOC HpOCTpaHCTBO, IIJTAHECTHI, 3Bé3I[I)I, COJIHIIC.

Buonorus: porocunres, neixanue, 6nocdepa, FIKOCUCTEMA, MUHEPAIBHBIE YA00PEHUS, MUKPOJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TIOPO/IBI, MTOJIC3HBIE HCKOITAEMBIE, TOTLTNBO, BOJHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE OCHOBHOTI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHUS MIPOTPAMMBbI OCHOBHOT'O 00IIIEro 00pa30BaHUs JOCTUTAOTCS B X0Ji¢ 00yUeHUsI XUMHUH B €MHCTBE Y4eOHOU 1
BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBHHM C TPAIUIIMOHHBIMH POCCHHCKMMHU COLMOKYJIBTYPHBIMH M IYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
NPUHATHIMU B 00IIECTBE MPaBUIAMHU M HOPMaMH ITOBEJICHHS U CIOCOOCTBYIOT ITPOIEcCaM CaMONO3HAHHSI, CAMOPA3BUTHS M COLIMAIN3AIIMN 00yUJarOIIHXCsl.

JINYHOCTHBIE PE3YNBTAThl OTPAXKAIOT T'OTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS CHCTEMOI MO3WTHBHBIX LEHHOCTHBIX OPHEHTALMH |
pacIIMpeHHe OIbITa JSSITEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTPpHOTHYECKOT0 BOCITUTAHUS

HNCHHOCTHOI'O OTHOMICHUA K OTCUCCTBCHHOMY KYJIIbTYPHOMY, HCTOPUUCCKOMY U HAYUYHOMY HACJICAHIO, TIOHUMAaHUS 3HAYCHUA XUMHYECKON HAayKH B
KHU3HH COBPEMEHHOI'0 O0OIIecTBa, CHOCOOHOCTH BIIAJETh JIOCTOBEPHOW HWH(pOpMAIMEll O TMEepPEeIOBBIX JOCTIKEHHSIX U OTKPBITUSX MHPOBOH H
OTCUECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa M OOIIECTBA;

2) rpaskIaHCKOr0 BOCIMTAHUS

IPE/ICTABICHNS O COLMAIBHBIX HOPMax M IPaBHIAX MEXJIMYHOCTHBIX OTHOLIEHWH B KOJUICKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B
OOILECTBEHHO IOJIE3HOHM, y4eOHOMCCIEeJOBATEIbCKOM, TBOPYECKOH M JAPYTMX BHUAAX AEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM
JICATEIIFHOCTH TIPH BBINOJHEHUHM YYEOHBIX, MO3HABATENbHBIX 33/a4, BBIIOJIHEHHH XUMHUYECKUX OKCIIEPUMEHTOB, CO3/IaHMU YYEOHBIX IIPOEKTOB,
CTPEMIJICHHA K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIH B ITPOLIECCE ITOU y‘-Ie6HOI71 JACATCIIbBHOCTH, TOTOBHOCTHU OLICHHUBATh CcBOE IMOBCACHHUEC U ITOCTYIIKH
CBOHUX TOBapHHICfI C MO3HUIMH HPABCTBCHHLIX U MPABOBBIX HOPM C yLIéTOM OCO3HaHUuA HOCJIC)ICTBI/Iﬁ IMMOCTYIIKOB,

3) HEeHHOCTH HAYYHOT O MO3HAHMSL:

MHUPOBO33PEHUYECKHE IPEJICTABICHNS O BEIIECTBE M XMMHYECKOW PEaKIMU, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M
COCTABJIAIOLIME OCHOBY JUI NMOHUMaHMs CYHUIHOCTH HAayYHOM KapTHUHBI MHpa, MPEACTAaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS MPHPOJIBI,
B3aMMOCBSI351X YEJIOBEKA C MPUPOIHON CpesIoi, O pOJIM XUMHUH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MI03HABATEJIbHbIE MOTHBbI, HAIIPaBJIEHHbIE HAa MOJIY4YEHNE HOBBIX 3HAHUN MO0 XUMHUH, HEOOXOAUMBbIE JUIsl 00bSICHEHHUS HAOII01aeMbIX MPOLIECCOB U
SIBJICHUH, NTO3HABATEJIbHOW, NHPOPMALIMOHHON M YUTATEIbCKON KYJIBTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHONW pabOThl ¢ yueOHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMU CPeJICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHHA;

UHTEpeCc K OOyYEHUIO U MO3HAHHUIO, JTF0OO3HATENbHOCTh, TOTOBHOCTh U CHOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOEKTHOM M HCCIIEN0BATEIbCKOM
NEeSITeIbHOCTH, K OCO3HAHHOMY BBHIOOPY HAlpaBJI€HHOCTH U YPOBHS 00y4YeHHUsI B lalbHEHILIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:
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OCO3HaHUE LIEHHOCTHU KU3HH, OTBETCTBEHHOT'O OTHOIICHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3 )KM3HU, OCOZHAHUE MOCICICTBUN
U HENPHUATHE BPEIHBIX NPUBBIYEK (YMOTPEOJICHUs AalIKOTOJsl, HAPKOTHUKOB, KypeHUs), HEOOXOAMMOCTH COOIOICHHS MpaBWi OE30MAaCHOCTH TpHU
oOpallleHnU ¢ XUMHUYECKUMU BEILIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) TPy10BOT0 BOCTIMTAHMS

HWHTEPEC K MPAKTUYECKOMY M3yUEHHUIO TPOodecCuii U TpyAa pa3audHoOro poja, yBaXXEHUE K TPYIY U pe3yJbTaTaM TPYAOBOU JACSITEIBHOCTH, B TOM
YHUCJIe Ha OCHOBE MMPUMEHEHHUS ITPEAMETHBIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP MHIMBHIYAIBHOU TPACKTOPHH ITPOIOKEHHS 00pa30BaHUs C YUETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, yCIEIHON MPodeCCHOHATBHON ACSITEIIBHOCTH B PAa3BUTHS
HEOOXOIMMBIX YMEHHH, TOTOBHOCTh aJIalITUPOBATHCS B MPOGECCHOHATBHOMN CpeIe;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKU 11eTIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK MCTOYHHMKY JKM3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHHUS, MOHMMAHHUE LIEHHOCTH
3JI0POBOTO M 0€301acHOro 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIIEHNE K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO, OCO3HAHUE I[€HHOCTH
coOJTr0IeHHsI TPaBIIT 0€30MIaCHOTO MTOBEACHUS TTPU padOTE C BEIIECTBAMH, a TAKKE B CUTYAIHIX, YTPOKAIOUIUX 370POBBIO U KU3HH JIIO/ICH;

CIIOCOOHOCTH NMPUMEHATH 3HAHUS, NIOJy4aeMble IIPU U3YYEHUU XUMUH, I pElIeHUs 3aa4, CBA3aHHbIX C OKPY)KaroIlel NMPUPOJHON cpeoH, AJis
MOBBILICHHS] YPOBHSI 3KOJOTUYECKOW KYIBTYPBl, OCO3HAHUS TJI00ANBHOTO XapakTepa 3KOJOTHYECKHX MPOOJeM M MyTed MX pelleHus MOCPEICTBOM
METO/I0B XUMHUH, FIKOJIOTUYECKOTO MBIIICHUS], YMEHUS PYKOBOJICTBOBATHCS UM B [103HABATEIbHOM, KOMMYHUKAaTUBHOM U COLIMAJIBHON MTPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B cocraBe meranpenMeTHBIX pe3y/lbTaTOB BBIACIAIOT 3HAYMMbIE ISl (POPMUPOBAHUS MUPOBO33pPEHUS OOIIEHAYyYHBIC MOHATUS (3aKOH, TEOpHUS,
IOPUHLINI, TUIOTe3a, (akT, CUCTEMA, MPOLECC, SKCIEPUMEHT U APYroe.), KOTOPbIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETax U
MO3BOJIAIOT Ha OCHOBE 3HAHWM M3 3TUX MpeIMeTOB (GOPMUPOBATH MPEACTABICHUE O LEIOCTHOW HAaydyHOH KapTHMHE MUpa, U YHUBEPCAJIbHbIE YueOHBIE
neiicTBus (MO3HaBaTeIbHbIE, KOMMYHUKATHUBHbBIE, PETrYJISTHUBHBIE), KOTOpble OOECHeurMBalOT (OPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHON e TETLHOCTH.

Ilo3naBaTebHBbIE YHHBePCATbHbIE YUeOHbIE 1eCTBUSA

ba3zoBble JJoruyeckue aAeMcTBUA:

YMEHHsI WCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOSGHUU 3HAHHM: PACKPHIBATh CMBICI XMMHUYECKUX TMOHSATHH (BBIIEIATH UX
XapaKTepHbIE MPU3HAKH, YCTAaHABINBATh B3aUMOCBS3b C APYTMMHU MOHSATHSAMHM ), UCIIONB30BaTh IOHITUS JUIsI OOBSICHEHHUS OT/IEIbHBIX (JAKTOB U SIBICHUH,
BBI6I/IpaTB OCHOBAHUA U KpI/ITCpI/II/I JJISA KJ'IaCCI/I(i)I/IKaIII/II/I XUMHUYCCKUX BCUICCTB U XUMHUYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTI) HpI/IqI/IHHO-CﬂeI[CTBeHHI)IC CBsSI3HN
Me)KI[y 06’BeKTaMI/I 1/13yqu1/I51, CTpOI/ITB JIOTHYCCKUEC paCCY)K}IeHI/IH (I/IHZIyKTI/IBHI)Ie, }IGJIYKTI/IBHI)Ie, 110 aHaJ'IOFI/II/I), J€J1aThb BBIBOJBI U 3aKJIIOYCHUSI,

yYMEHHE NMPUMEHATH B MPOLECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U METallpeIMETHBIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIOJIb3YEMbIE B
XHUMHH, HpeO6pa30BI)IBaTL IHI/IpOKO HpI/IMeHSIeMI)Ie B XUMHUHU MOJICIIBHBIC Hpe)ICTaBJ'IeHI/IH — XI/IMI/I‘IGCKI/Iﬁ 3HAK (CI/IMBOJ'I SHCMGHTa), XUMHNYCCKasa q)opMyna
U ypaBHEHHWE XHMHUYECKOH peakluu — MpH PElIeHHH Y4eOHO-TI03HABATENbHBIX 3a7ad, C yYETOM STUX MOJEIbHBIX MPEACTABICHUI BBISABIATH U
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XapaKTepu30BaTh CYIIECTBEHHBIC IPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMUYECKHX PEaKLUil, BEISIBIATH OOIINE 3aKOHOMEPHOCTH,
IPUUYMHHO-CJIEICTBEHHBIE CBSA3HM U IPOTUBOPEUMS B U3Y4aEMbIX IIpOLIECCaX U SIBICHUSIX.

Ba3oBble nccienoBarebckne 1eiCTBUSA:

YMEHHUE UCIOIb30BATh IIOCTABICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHMS, a TAK)KE B KAUECTBE OCHOBHI [T (POPMHUPOBAHUS TUIIOTE3HI IO
IIPOBEPKE NIPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

nproOpeTeHNe OMbITA MO MJIAHUPOBAHUIO, OPIaHU3ALMHU U NIPOBEJCHUIO YYEHHUUYECKHX SKCIIEPUMEHTOB, YMEHHE Ha0I01aTh 3a X0JI0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €r0 pe3yibTaT, (OpMYIMpPOBAaTh OOOOLIEHHS M BBIBOJABI IO pe3yibTaTaM HPOBEAEHHOIO OIBITA, MCCIEIOBAHUS,
COCTaBJIATh OTYET O MPOAETIAaHHOM padorTe.

Patora ¢ undopmaumeii:

yMEHHUE BBIOMPATh, aHAJTU3UPOBATh W MHTEPIPETUPOBATH MH(OPMAIMIO PA3JIIMYHBIX BUAOB M (HOPM IMPENCTaBICHUS, TOITY4aeMYI0 U3 Pa3HBIX
UCTOYHUKOB (HAyYHO-TIOMYJISIpHASL JIMTEpAaTypa XHMHYECKOTO COJEp)KaHUs, CIPABOYHBIE MOcoOWs, pecypchl MHTepHETa), KPUTHUYECKH OICHHBATH
IPOTHBOPEUYMBYIO M HEJJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHUE TPUMEHSTHh pa3IMYHbIe METOABI M 3alpoChl NPU MOHWCKE M OTOOpe MH(GOPMAIMM M COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIMMBIX IS
BBINOJIHEHUS] y4eOHBIX W I103HABATEJIbHBIX 3a7ay ONPEAENEHHOr0 THIA, MPUOOpPETeHHE ONbITa B 00JaCTH MCIOJB30BaHUA HH()OPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTHH, OBJaJeHHE KyJbTypOoH AaKTUBHOIO HCIOJb30BAaHMS Pa3JMUYHBIX IOUCKOBBIX CHUCTEM, CaMOCTOSTENIBHO BBIOMpATh
ONTUMAJIbHYIO (popMy MpezacTaBiIeHuss HHPOPMALUU U WIIIIOCTPUPOBATh pelllaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, AMarpaMMaMu, APYrUMH (popMaMu
rpaguKu U UX KOMOUHAIUSIMH,

YMEHHE HUCII0JIb30BaTh U aHAJTM3UPOBATh B Mpoliecce yueOHOM U UCCIIe0BATENbCKOM AEATEIbHOCTH HH(OPMALIMIO O BIUSHUH MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEeH MPUPOAHON CPEIbl.

KomMMyHukaTHBHBIEC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHHMsI 3aJlaBaTh BOIIPOCHI (B Xoj€ auajiora W (WiIM) JAUCKYCCHHM) IO CYIIECTBY OOCYXIaeMoOW TeMbl, (pOpMyIHpOBaTh CBOM IMPEAJIOKEHUS
OTHOCHUTEIIBHO BBIIIOJIHEHUS NIPEUIOKEHHOM 3a7a4u;

YMEHHMsI MPEACTABIATh IOJYYEHHBIE PE3YJbTaThl MO3HABATEIBHOM ACSITEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JEJIaTh IPE3CHTALMIO
pEe3yJIbTAaTOB BHIMOIHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (JIaOOpaTOPHOTO OMbITA, JJAOOPATOPHON PabOTHI MO UCCIIEOBAHUIO CBOMCTB BELIECTB, y4eOHOTO
IPOEKTa);

YMEHMsI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOH MO3HABATEIbHOW W HUCCIIEOBATEIbCKON AEATEIbHOCTH NPU PEIIEHUU
BO3HUKAIOIIKUX MpOOJIeM Ha OCHOBE y4yé€Ta OOLIMX MHTEPECOB M COTJIacOBaHMs MO3UIMI (0OCYXIeHHs, OOMEH MHEHHSMHU, «MO3TOBbIE IITYPMbI»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUH, ONpe/ie]IeHHe KPUTEPUEB 0 OLIEHKE KayecTBa BBIIIOJHEHHOW paboOThI U APYTHUE).

PerynsiTuBHbIe YHUBEPCAJIbHbIC YYeOHbIE 1efiCTBUA:

YMEHHUE CaMOCTOSATENIBHO ONPEEIIATh LU AeSITeIbHOCTH, IIIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATh U IPU HEOOXOIMMOCTH KOPPEKTUPOBAThH

CBOIO ACATCIBHOCTD, BBI6I/IpaTL HanOoJee S(I)(I)GKTI/IBHBIG CITIOCOOBI peIICHUA yLIC6HBIX 1 MMO3HaBaTCJIbHBIX 3aaa4, CaMOCTOATCIBbHO COCTAaBJIATH HIIH
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KOPPEKTHPOBATh MPEAJIOKCHHBIM alropuT™M ACUCTBUI NMpPH BBHINOJHEHUM 33aHUN C Y4ETOM IOJYYEHHUS HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTax —
BEILECTBAX M PEAKLUAX, OLICHUBATh COOTBETCTBUE IIOJYYEHHOI'O pe3yibTaTa 3asBICHHOM LEIM, YMEHUE UCIIOJIB30BaTh U AHAIM3UPOBATh KOHTEKCTHI,
IIpEJIaracMble B YCJIOBUU 3aJIaHUMN.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe npenMeTHBIX pe3ysIbTaTOB 110 OCBOEHUIO 0053aTENbHOIO COJIEpkKAHUS, YCTAHOBIEHHOIO JaHHOH (heaepaiibHON pabouelt mporpamMmoi,

BBIJICJIAIOT: OCBOCHHbIE 00YUarOIMMUCS Hay4yHble 3HAHUSA, YMEHUS U CIOCOOBI JelcTBUH, cenuduyeckue Uil NpeAMETHOW 00sacTh «XUMUS», BUIbI
JEeSITEIbHOCTH 110 MOJYYEHHUIO HOBOI'O 3HAHMSI, €r0 HHTEpIpETaly, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3JIMYHbIX YUEOHBIX U HOBBIX CUTYalLlUsX.

K xoH1y 00ydeHus B 8 kJ1acce npeMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTh Y O0YJarOIUXC YMEHUIL:

® pPACKpPBIBATH CMBICII OCHOBHBIX XUMUYECKHX ITOHATUI: aTOM, MOJIEKYJIa, XUMUYECKUN 2JIEMEHT, IIPOCTOE BELIECTBO, CIIOKHOE BELUIECTBO, CMECH
(omHOpPOIHAS M HEOJHOPOAHAs ), BAIECHTHOCTh, OTHOCUTEIbHAS aTOMHAsl U MOJIEKYJIIpHAsl Macca, KOJIMUECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10Ji1 XMMHUYECKOIO 3JIEMEHTa B COEAMHEHUH, MOJIPHBIM 0O0BEM, OKCHJ, KHUCIOTa, OCHOBAaHME, COJb, IEKTPOOTPHUILATEIBHOCTS,
CTENEHb OKUCIICHUS, XMMUYECKas peaklus, KIacCU(PUKALM PeakUMid: peaklud COCTUHEHHUs, PeaKklH Pa3JIoKEHHs], PeaKLUu 3aMelIeHus,
peakiu 0OMeHa, 3K30- M YHIOTEPMHUYECKHIE PEAKLINH, TETIOBOM 3(h(DEeKT peakiuu, iApo aTomMa, SJIEKTPOHHBIH CII0H aToMa, aTOMHAsi OpOUTAIIb,
paguyc aToMa, XUMHYECKas CBs3b, ITOJISPHAS U HEIOJISIPHAs. KOBAJICHTHAs CBS3b, MOHHAS CBSA3b, NOH, KATHOH, aHUOH, PACTBOP, MacCoOBas 1011
BelecTBa (IIPOLICHTHAS] KOHIIEHTpPAIHs) B paCTBOPE;

® WJUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUM U IPUMEHATDH 9TH IIOHATHS IPU ONMCAHUU BEILIECTB U UX IIPEBPALICHUI;

® UCIOJb30BATH XUMUYECKYIO CUMBOJIMKY Ul COCTABJICHUs ()OPMYIT BELIECTB U YPAaBHEHUI XUMHUECKUX PEAKLIUH;

® ONpeleNsITh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb OKUCICHHS 3JIEMEHTOB B OMHApHBIX COEIUHEHMSIX,
NPUHAAICKHOCTh BEIIECTB K OMNpeAeIEHHOMY KJIAacCy COEJUHEHMH mo ¢opMmyiaM, BUJ XMMUYECKOH CBs3M (KOBaJIEHTHAas M HMOHHas) B
HEOPraHUYECKUX COEAVNHEHUSX;

e packpeiBath cMbica [lepmognueckoro 3akona J[. M. MenneneeBa: NeMOHCTPUPOBATH NOHMMAaHUE IMEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX IOJI0OKEHUA B Ileproanueckoi cucreme, 3aKOHOB COXPAaHEHHsI MacChl BEIIECTB, IIOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIDHOTO YYEHHMsI, 3aKOHAa ABOTaJpo;

® ONUCBHIBATh M XapaKTepU30BaTh TaOMMuHyl Qopmy llepnoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB: pPa3dyaTh MOHITHUS «TJIaBHAs
noarpymnmna (A-rpynma)» u «mmodounas noarpynna (b-rpymnma)y», manasie 1 60JbIIHE IEPUOJIBI, COOTHOCUTH 0003HAYCHUS, KOTOPHIE UMEIOTCS B
tabmune «llepuoauueckas cucrema xumuueckux siemeHToB [I. M. MenneneeBay ¢ 4MCIOBBIMHM XapaKTEPUCTHUKAMH CTPOCHHSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij AApa, 00Iee YKCIIO AIEKTPOHOB U paclpeesieHHe UX MO AIEKTPOHHBIM CIIOSIM);

e iIaccu(UIUPOBATh XUMUUYECKHE 3JIEMEHTHI, HEOPraHNYECKUE BEIIECTBA, XUMUUECKHE PeaKuu (110 YUCIIY U COCTABY YYaCTBYIOIIUX B PEAKIIUU
BEIIIECTB, [0 TEIUIOBOMY 3 (DeKTy);
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® XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA BEUIECTB PpA3UYHBIX KJIACCOB, MOJTBEPXKIas OIMCAHUE MpPUMEpPaMU
MOJICKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOLINX XUMHUUECKUX PEAKIIHIA;

® [IPOrHO3MPOBAThH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaU€CTBEHHOT'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUN B
pa3INYHBIX YCIOBUSIX;

® BBIYHCIATH OTHOCUTEIHHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO OO0 XUMUYECKOTO DJIEMEHTA 110 OPMYJIe COSTUHCHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEaKIInH;

® T[PUMEHSITH OCHOBHBIC OIEPAIMA MBICIIUTEIBHON JEATEIBHOCTH — aHalW3 W CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHCTEMAaTH3aIHUIO,
KJIACCU(PUKAIIMIO, BBISIBJICHUE TMPUYUHHO-CIICIICTBEHHBIX CBSI3eUW — IS M3YYCHHUsS CBOWCTB BEIIECTB M XUMHYECKHX pPEaKIIMid, €CTECTBEHHO-
Hay4HbIE METO/Ibl TO3HAHUS — HAOIIOACHUE, U3MEPEHHUE, MOJICTUPOBAHHE, SKCIIEPUMEHT (peabHbIM U MBICJICHHBIN );

® CIel0BaTh MPaBUIaM IMOJIb30BAHMSI XUMUYECKOW MOCYI0M U TabOpaTOpHBIM 000pyI0BaHUEM, a TAKXKE MPaBUIaM OOpaIEeHHs C BEIIECTBAMU B
COOTBETCTBUU C HHCTPYKIIMSIMH TI0 BBITOJTHCHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYUYECHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(BoIopo/ia ¥ KMCIIOPO/1a), IPUTOTOBIIEHUIO PACTBOPOB C ONPEEIEHHON MacCOBOM /10J1€H PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U IIPOBOJAUTD
XUMHUYECKHE HKCIICPUMEHTHI IO PACIO3HABAHHWIO PACTBOPOB IIEIOYCH W KHUCIOT C TMOMONIBI0 HHIWKATOPOB (JIAKMYyC, (eHOIPTANICHH,
METHJIOPAHXK U IPYTHE).

K koHiy o0ydenus B 9 kijiacce npeaMeTHbBIE pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YYAIOIINXCS YMEHUMN:

® PACKPBIBATh CMBICI OCHOBHBIX XMMHYECKUX TOHSITHI: XUMUYECKUNU SJIEMEHT, aTOM, MOJIEKYJia, UOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOHOE BEIIECTBO, BAJICHTHOCTb, JICKTPOOTPUIIATEIIEHOCTD, CTETICHb OKHCIICHHS, XUMUYECKas PEaKIUsl, XUMHIECKas CBSI3b, TEIIIOBOH A ekt
peaKIuu, MOJb, MOJISIPHBINA 00BEM, pPacTBOP, IMEKTPOIUTHI, HEIJIEKTPOIUTHI, IEKTPOIUTHUECKAs TUCCOLMAIINS, PEaKIUd HOHHOTO OOMEHa,
KaTajan3aTop, XUMHUYECKOe paBHOBecHe, OOpaTHMble U HEOOpaTHMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINH, OKUCIUTENb,
BOCCTaHOBUTEIb, OKHCIIEHHE U BOCCTAHOBJICHHE, aJUIOTPOMUs, aM()OTEPHOCTh, XUMUYECKasi CBsI3b (KOBaJCHTHAs, MOHHAs, METaINYecKas),
KpUCTAJUIMUECKasi pPelI€TKa, KOPpO3Usl METaUIOB, CIUIABbI, CKOPOCTh XMMHMUYECKOW peakIuu, NpenenbHo AomyctuMas koHueHTpauus [1/1K
BEIIECTBA;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUN U TPUMEHSATH 3TH NOHATHUS IIPU ONMCAHUU BEILIECTB U UX MPEBPAILLEHUN;

®  HCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsI COCTaBIEHUS (DOPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKITUI;

® OMNpeneNsITh BAJCHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHUX AJIIEMEHTOB B COSAMHEHUSAX PA3JTMYHOIO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
ompenen€HHOMY KJIaccy COeAMHEHUW 1o (opmysiaM, BHJI XUMHUYECKOW CBsI3U (KOBAJICGHTHAs, MOHHAS, METAJUTMYECKas) B HEOPTaHHMUECKHUX
COCTMHECHUSX, 3aps] WOHA 1O XHUMHYECKOW QopMyre, XapakTep cpeibl B BOAHBIX PACTBOpPAX HEOPTAHWYECKUX COCTWHEHUM, THII
KPUCTAJUTMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;

e packpeiBath cMmbich [lepuonuueckoro 3akona J[. M. MenpaeneeBa u N€MOHCTPUPOBATH €0 IMOHWMAHHE: OINUCHIBATH W XapaKTEPHU30BATh
tabnmunyto hopmy [lepronnueckort CUCTEMBI XUMHUYECKUX JIEMEHTOB: pa3IMdaTh MOHATHS «TJIaBHas moAarpynmna (A-rpymmna)» u «mo0ovYHas
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noarpynmna (b-rpymma)y», Maneie u 00JbIINE TEPUOIBI, COOTHOCHTH 0003HAYCHHSI, KOTOPBIE UMEIOTCS B IEPUOUIECCKON TaOIHIIE, C YUCIOBBIMH
XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj spa, oOIiee YHCIO JIEKTPOHOB M paclpenesieHHe UX 0
SJICKTPOHHBIM CHOﬂM), 00BACHATH 06H_[I/Ie 3aKOHOMCPHOCTH B USMCHCHUU CBOMCTB 3JIEMEHTOB U UX COGI[I/IHGHI/If/'I B Ipcacjiax MaJbIX IIEPHOIOB
Y TJIaBHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

KJIaCCI/I(l)I/II_II/IpOBaTL XUMHUYCCKUC 3JICMCHTBI, HCOPIraHNMYCCKUC BCIICCTBA, XUMHWYCCKUC PCAKIITNN (HO YUCITY U COCTAaBYy YHaCTBYIOUIMX B pCaKINN
BEIIIECTB, [0 TEIUIOBOMY 3(h(eKTy, IO U3MEHEHHIO CTETIEHEH OKMCIICHUS! XUMHUECKUX JIEMEHTOB);

XapaKkTepu3oBaTh (ONMMCHIBAaTh) OOIIME M Creu(UIecKkue XMMHUYECKHE CBOWCTBA MPOCTHIX M CIIOXKHBIX BEIIECTB, IOATBEPXKIasl OIMHCaHHE
nmpuMepaM MOJICKYJIAPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIUX XUMUYCCKHUX peaKHHﬁ;

COCTaBJISITh YPaBHEHHSI AIEKTPOJIMTHYECKOM JUCCOLMAINU KUCIIOT, eJI04Yel 1 COJICH, TIOIHBIE U COKPAIIEHHbBIC YPAaBHEHUS PEaKnii HOHHOTO
oOMeHa, ypaBHEHHsI PeaKLUii, TOATBEPKIAIOIINX CYILIECTBOBAHNE TEHETHYECKOM CBSA3M MEXKIy BEIIECTBAMH PA3JIMUHBIX KIACCOB;

PACKpBIBATh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMi IIOCPEICTBOM COCTABIICHUS JIEKTPOHHOTO OajlaHca 3TUX PeaKIni;
IMPOrHO3UpPOBATH CBOMCTBA BCHICCTB B 3aBUCHUMOCTU OT UX CTPOCHHA, BOSMOXKXHOCTH IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIeHI/Iﬁ B Pa3JIMYHBIX
YCIIOBHUSAX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO H MOJISIPHYIO MacChl BEIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTA 110 (popMysie COeTUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKOH pEaKIim;

cO0JII01aTh MpaBUIIA TIOJIB30BAHUS XMMUYECKOW TIOCY/I0 U 1ab0opaTopHBIM 000pYyJOBaHHEM, a TaKXKe MpaBUia OOpAIIeHUs C BEIIECTBAMH B
COOTBCTCTBUH C UHCTPYKIUAMU 11O BBIIIOJIHCHUTIO J1a60paT0prlx XUMHUYCCKUX ONBITOB I10 IMOJYYCHHUIO U C06I/IpaHI/IIO ra3006pa3Hbe BCIIICCTB
(aMMHaKa U yTIeKucioro rasa);

IPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE KAYECTBEHHBIH COCTAaB PA3JIMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUA-, OPOMMI-,
nonua-, kKapOboHat-, pocdar-, cunmMkaT-, CyiabpaT-, THIPOKCUI-MOHBI, KATHOHBI AMMOHUS U MOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIUE B
BOOHBIX pacTBOpax HCOPraHMYCCKUX BCUICCTB;

IPUMEHATh OCHOBHBIE ONEpalyi MbICIUTEIbHON AEATENbHOCTH — aHaJU3 M CUHTE3, CpaBHEHHE, 0000IIeHNne, CUCTEMATU3allUIO, BhISABICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — I M3Y4YEHUsI CBOMCTB BEIIECTB M XMMHYECKUX PEAKLUH, €CTECTBEHHO-HAYYHbIE METOJIbl MMO3HAHUS —
HaOJr0IeHNe, U3MEPEHNE, MOJISTTMPOBAHNE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosanuyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJI0BeKa
19 BemectBa 1 xumnueckue 15 1 bu6mmoreka [IOK
peakinuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
91 Boznyx. Kucnopoz. [Tonsitue 06 6 bubnnoreka [JOK
OKCHJIaX https://m.edso0.ru/7f41837c
29 Bonopoa. [Tonstue o kuciorax 8 1 bu6mmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuorexa [JOK

HEOPraHWYECKUX COCIUHEHUI

Hroro mo pazneny 30

https://m.edso0.ru/7f41837¢c

Paznen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /[. . MengeneeBa. CTpoeHne aToM0OB. XUMHYeCKast

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE Pe€akIuu
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepronnueckuii 3aKOH U
Ilepnonnueckas cucrema

bu6mmoreka [IOK

3.1 XUMHYECKHX diteMenToB [I. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
X .
3.2 oﬁrf q;;: a:HZB-m 8 2 bubmmorexa LIOK
' T https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEIIBHBIC PEAKIIHU
bubmuorexa [JOK
" 1
TOTo o pasieity ° https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmmorexa [IOK
p p https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTrejibHbIE
padoThI padoTshI
pecypcbl
Pa3znen 1. BenrecTBO U XUMHYECKHE PeaKIUU
[ToBTOpenue u yriryOneHne 3HaHUN Bbu6muoteka [JOK
11 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnnorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
DJIEKTPOJIUTHYECKAS TUCCOIUAITUS. bu6nmorexa LIOK
1.3 8 1 1
XUMHUECKUE PEaKIMK B PaCTBOPAx https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
21 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmel. ["anoreHs https://m.edsoo0.ru/7f41a636
o | e :
' PYHIHL 2-€P https://m.edsoo.ru/7f41a636
COEMHEHUS
23| onewemmon VAspymnn Asor, doctop i | 7 ;  DubmorealOK
' PYHIBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
e | oo o . | , o ox
' y PYTHIEL poa https://m.edso0.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro no pasneny 25
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. MeTaaabl M HX COeTUHEHU A

3.1 OO01Me cBOICTBA METAILIIO 4 bubmorexa HOK
) e CBOMCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUS 16 https.//m.edsoo.ru/7f41a636
Wtoro mo pazneny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa
4.1 BemecTBa 1 MaTepHaiibl B JKU3HU YeJI0BEKA 3 bubmorexa HOK
' t P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KoJsun4yecTBo yacoB 8a 80 DJIeKTPOHHBbIE HH(PPOBbIE
u/n Tema ypoka Beero Kourpoabubsie  Ilpakruuyeckue Jlara Jlara Jlara Jlara  o0pasoBaTejbHbIe
padoThI padoThI mwian  ¢gakr mwiaH ¢akT  Ppecypchl
IIpeamer xumuu. Posib
1 XI/II)MEI/I B JKH3HU YEJIOBEKA. 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d210c
Tena u BemecTna
5 TTousatue o MeTomax 1 bu6nmorexa LIOK
[MO3HAHUS B XUMUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padorta Ne 1
«[IpaBumna paboTsl B
3 1a00paTOPUH U MIPUEMBI 1 bubnnoreka [JOK
oOpalieHus ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM
000pyIOBaHUEM
YucThle BemecTBa u
4 CMECH. Cn(l)lio6bl 1 buomoreia LIOK
. https://m.edsoo.ru/ff0d26ca
paszfeneHus cmecei
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceii (Ha 1 bubnmnorexa [JOK
pUMepe OYUCTKU https://m.edsoo.ru/ff0d28c8
MTOBapEHHOM COH)»
but6mmorekxa [IOK
0 AATOMEI 11 MOIEIy Thi 1 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKUE ITTEMEHTHI.
7 3HaKu (CUMBOJIbI) 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2be8
XUMHYECKHX 3JIEMEHTOB
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

3 IIpocTeie U ci10KHbBIE bubmuoteka [JOK
BEIIIECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE Bu6mumoteka [JOK
yUCHHE https://m.edsoo.ru/ff0d2d50
3aKO0H MMOCTOSHCTBA
COCTaBa BEIIECTB.
10 XI/IMI/I‘-IGCK:;II dopmyna. bubnrorexa LIOK
https://m.edsoo.ru/ff0d2eae
BanentHOCTh aTOMOB
XHMHYECKUX AJICMEHTOB
OrtHocuTeNnbHAas aTOMHAs
11 Macca. OTHOCUTENIbHAsS bubmroreia LIOK
https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAs Macca
MaccoBas 101t
12 XI/IMI/IquKoﬂro 3JICMEHTa B bubmmorexa LIOK
https://m.edsoo.ru/ff0d350c
COCIMHEHUH
13 KomndecTBo BeliecTBa. bubnunoreka LIOK
Monb. MonsipHast Mmacca https://m.edso0.ru/ff0d5230
dusznueckue u
14 XHUMHYCCKHE SIBICHUS. bubmmorexa LTOK
https://m.edsoo.ru/ff0d37fa
XuMuyecKas peakius
[Ipu3naku u ycaoBHs
15 H;)OTeKaHI/DI )}(II/IMI/I‘ICCKI/IX Bubmmorexa IOK
N https://m.edsoo.ru/ff0d3al6
peakuit
3aKOH COXpaHEHUS MaCChl
16 BEIIECTB. )IannquKHe bubmorexa HOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
17 Berancnenns komndecTsa, but6mmorekxa [IOK

MacCcChI BEIICCTBA 11O
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

YpaBHEHUSIM XUMUYECKUX
peakuuii

Knaccudukanus
XMMHYECKUX PEAKIUI

bubnunorexa LIOK

18 (coenmuHEeHHMS, PA3TIOKCHHUS, https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JlomoHOCOB —

19 YUEHBIA-3HIUKIIONIE/IUCT. Bu6mmoteka [JOK
O06o0meHe U https://m.edsoo.ru/ff0d40c4
CHCTEeMaTH3alus 3HaHUI
KonTponsHas padora Nel

20 o Teffle ((BGIIII;CTBa u bubmroreia LIOK

https://m.edsoo.ru/ff0d4290
XUMHYCCKHUE PEAKITHI
Boznyx — cmech razos.

21 CocraB Bo3ayxa. bubnmoreka LIOK
Kuciaopox — simemMeHT u https://m.edsoo.ru/ff0d448e
npocrtoe BemectBo. O30H
dusznueckue u
XUMHUYECKHE CBOWCTBA

22 KHCIopo/a (peakiuu bubmoreia LIOK

https://m.edsoo.ru/ff0d4614
OKHUCJIEHUS1, TOPEHUE).
[TonsiTne 06 okcumax
CriocoObI mosryyeHus

93 KHCIIOpOo/ia B 1ab0opaTopuu bubnuoreka [{OK
Y TIPOMBIIIJICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TemnoBoit 351)(1)6KT BuGmorexa 1IOK

24 XUMHUYECKON pPeaKiuu,

IIOHATHUEC O
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https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TCPMOXUMHUYCCKOM
YpaBHCHHH, 3K30- U
OSHAOTEPMHUYCCKUX
peaKknusax

Toruso (HedTh, yrois u
MeTaH). 3arpsi3HeHue

bubnunorexa LIOK

25 BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALECHUS
[IpakTuyeckas padora Ne 3

26 o teme «llonydyenue u Bu6moteka [JOK
coOupaHue KHCIOPOa, https://m.edsoo.ru/ff0d4ae2
U3Y4YEHHE €ro CBOMCTBY
Bonopon — anemeHT u

27 Hp:C’fOCHBGHleCTBO. Bubmmorexa HOK

https://m.edsoo.ru/ff0d4dd0

Haxoxnenue B mpupone
dusnyeckue u

08 XHMHYECKHUE CBONCTBA bubnunoreka LIOK
Bosopoza. [IpiMeHeHne https://m.edsoo.ru/ff0d4dd0
BOJIOpO/Ia

29 IlonsTue o KucIoTax u bu6nmorexa LIOK
COJIsIX https://m.edsoo.ru/ff0d50d2

30 CriocoObl nostyueHus bubmmnoreka HOK
BOJIOPOJIa B TA0OPATOPHH https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padora Ne 4

31 o teme «llonyuenne n bubmuoreka [JOK
coOupaHue BOI0PO/Ia, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBOMCTB)

39 Mounsipabiit 00BEM razoB. bu6muoreka [IOK

3akoH ABOrajipo

https://m.edsoo.ru/ff0d542¢
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Brruncienusa o0néma,
KOJIMYECTBA BEIIECTBA ra3a

33 10 €r0 U3BECTHOMY bubamorexa LIOK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH
00BEMY
Brruucienus 00EM0B
ra3oB 10 YPaBHEHUIO
34 peakuu I}-;E OCHOBE 3aKOHa bubamorexa LIOK
) . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI
razoB
dusnveckue u
35 XHMHYECKHE CBOMCTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocTaB OCHOBaHMIA. bubnuorexa [{OK
[MousiTHe 00 MHAMKATOpAX https://m.edsoo0.ru/ff0d59e2
Boga xak pactBopuTenb.
Hacsiennsie u
37 HeHaCIIiHIeHHI)Ie PacTBOPBHIL. bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
MaccoBast 10115 BEllecTBa
B pacTBOpE
[TpakTuueckas padora Ne 5
o teme «IIpurorosnenue
38 pacTBOPOB C bubmuoreka [IOK
OTpeIeIEHHON MacCOBOM https://m.edsoo.ru/ff0d5eba
JI0JIEN paCTBOPEHHOTO
BEILIECTBAY
Kontponbnas padota No2 BuGnmorexa LIOK
39 o TeMe «Kucmopo.

Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

OKcHabl: COCTaB,

but6mmoreka [IOK

40 naccuuiauis, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuyenue u xummudeckue

41 CBOMCTBA KUCIIOTHBIX, bubnunorexa LIOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUA: COCTaB,

42 Kiaccuukanus bubamorexa [IOK

’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [TonydyeHue u XuMHYECKHE bubnuoreka [IOK
CBOMCTBa OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras

44 KJIaccupUKaIHA ’ bubmroreia LIOK

’ https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 [lonyuyenue u xumMuyeckue Bbu6moreka [JOK
CBOMCTBa KHCIIOT https://m.edsoo.ru/ffOdfee?
Conu (cpennue):

46 HOMEHKJIaTypa, CIIOCOObI bubmmoteka IIOK
MOJTYYCHHS, XHMHYECCKUE https://m.edso00.ru/00ad9474
CBOICTBA
[TpakTuueckas pabora No
6. Pemenue

47 JKCIEPUMEHTAIBHBIX 3a7a4 bubmmnoreka [HOK
o TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAaHUIECKUX
COETUHEHUN)

48 ['eneTndeckas cBs3b but6mmoreka [IOK

MEXy K1accamu

https://m.edsoo.ru/00ad9a50
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HEOPraHUYECKUX
COETUHEHUN

O06006111EHE U

bubnunoreka LIOK

49 crcTeMaTH3aIlus 3HAHUI https://m.edsoo.ru/00ad9cb?2
KontponbHas padota Ne3
mo teme "OCHOBHbBIC bub6nmmoreka [IOK
50
KJIaCChl HEOPTaHMUYECKHUX https://m.edsoo.ru/00ad9ela
coeqrHeHnn"
[TepBbie MONBITKH
KJIacCU(PUKALIHH
51 XI/IMI/I‘leq()JKI/IXHSJIeMeHTOB. bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
[TonsTHe 0 rpynmax
CXOJTHBIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
59 Ilepuonuueckas cucrema bubnmoreka LIOK
XUMHYECKHX 3JIeMeHTOB /1. https://m.edsoo.ru/00ada52c
N. Menneneena
53 IIepuonsl, rpymmsl, bubmuoteka [IOK
TOJITPYTIITBI https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB bubmuoreka [IOK
aTOMHBIX sifiep. M3oTomsbl https://m.edsoo.ru/00ada342
CrpoeHnue 371eKTpOHHBIX
55 SSS;Z;:S:TOMOB bubmuoreka [IOK
. https://m.edsoo.ru/00ada6bc
[Tepuonuueckoit CUCTEMBI
. . MenneneeBa
XapakTepucTuka Bumorexa 1IOK
56 XUMHUYECKOTO AJIEMEHTA TI0

€0 IOJIOKCHHUIO B

https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00ada52c
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Ilepuonnueckoii cucreme
. . MenneneeBa

3HaueHue
IIepuonnueckoro 3akoHa
JUISL pa3BUTHUS HAyKU U

bubnunorexa LIOK

> npaktuku. J{. U. https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN,
Mearor ¥ TpaxaaHuH
PesepBHbIii ypOK.
O06o01eHue u
58 CI/ICTCII\I/IIaTI/ISaIII/ISI 3HAHU / bubmiorexa LIOK
. https://m.edsoo.ru/00adb33c
Bceepoccutickas
poBepoyHas pabora
Kontponbnas padora No4
o Teme «CTpoeHHue aToMa.
59 XHMquCKazpCBHSL>> / buomiorexa LIOK
. https://m.edsoo.ru/00adb486
Bceepoccutickas
MpoBepoyHas pabora
DIIEKTPOOTPHUIIATEIIHFHOCTD
60 aTOM(T)E xmr/[)H:IIeCKHx bubmmorexa LTOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
bubmmoteka IIOK
61 Hontast ximireckas cosisb https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHas bubmuoreka [IOK
XUMUYECKast CBSI3b https://m.edso00.ru/00adaab8
63 KoBasienTHas HEnosipHas bubmuoreka [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS Bubmmorexa [IOK

https://m.edsoo.ru/00adae28
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OKHUCIIUTEBLHO-

65 BOCCTAHOBHUTEJLHBIE 1 Bubmmorexa [IOK
https://m.edsoo.ru/00adb076
peakuu
66 Oxkucnaurenu u 1 bubnuorexa [IOK
BOCCTAHOBUTEIU https://m.edsoo0.ru/00adb076
Pe3epBHbIit ypok.
O06o061ieHue U
67 CI/ICTCII;I/IlaTI/BaI_II/ISI 3HAHUN 1 bubmorexa HOK
https://m.edsoo.ru/00ad9ch2
1o TeMe «CTpoeHHe aToma.
XuMuyecKkas CBI3b)
. https://m.edsoo.ru/ff0d61c6
CHCTEMAaTH3allHs 3HAHHI
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

9a

90

KoHnTtpoJib-
HbIE
padoThI

Bcero

Hpaxkru-
yecKue
padoThI

Jara
IVIAH

Jara
pakr

Jlara
IJIAH

Jlara
dakr

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

Ilepnonrueckuit 3aK0H.
[Tepuonnueckas
CHUCTEMAa XUMUYECKUX
anemeHToB /[. U.
Menneneesa

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
XUMHUYECKUX
3JIEMEHTOB NEPBBIX
TpEX MEPUOJIOB

bubmuoreka [JOK
https://m.edso0.ru/00adb6b6

Knaccudpukanus n
HOMEHKJIaTypa
HCOPTaHNYCCKUX
BEIIECTB

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

Bunnl xumuueckoit
CBSI3U U THUIIBI
KPUCTAJUTUIECKUX
peLETOK

KonrtponsHas pabora
Nel o teme
«IIoBTOpEHUE N
yTIIyOJIeHHE 3HAaHUT

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

31



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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OCHOBHBIX Pa3/IejioB
Kypca 8 kinacca»

Knaccudpukanus
XMMHYECKUX PEAKIUI
10 Pa3IUYHBIM
MpU3HAKaM

bubmuoreka [JOK
https://m.edsoo.ru/00adbch0

[TonsiTue o ckopocTu
XMMHYECKON PEAKIIUU.
[TonsiTue o
TOMOTE€HHBIX U
reTEPOTreHHBIX
peakuusx

bubmuoreka [JOK
https://m.edsoo.ru/00adbe9a

[TonsiTue o
XUMHUYECKOM
paBHOBecuu. DaKTOpHI,
BIIUSAIOIME HA
CKOPOCTb XUMUYECKOU
peaKLyu U MOJI0KEHUE
XUMHUYECKOTO
paBHOBECHS

OKHUCIIUTEBHO-
BOCCTAHOBUTEIbHEIE
peakiuumn

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c

bu6mmoreka [JOK
https://m.edsoo.ru/00adcade

10

Teopus
BJIEKTPOTUTUYECKON
JUCCOLUALUU.
CunbHbIe U criadbie
AJIEKTPOIUTHI

32

but6mmorexa [IOK
https://m.edsoo.ru/00adcd68
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HonHbIe ypaBHEHUs

bubmuoreka [JOK

1 peakiuii https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA
KHCIIOT U OCHOBaHUH B
12 CBETE MPE/ICTABICHUI bubmorexa HOK
. https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUIECCKOU
JUCCOLMALIUU
XUMHUYECKUE CBOMCTBA
coJiel B CBETE
13 npeAcTaBiIeHUN 00 Bubmmorexa LIOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON
JUCCOLUAIINU
14 [TonsaTHe o ruaponm3e bubmmorexa [IOK
couteit https://m.edso0.ru/00add9d4
O6o0mmenue u
15 CI/ICTe]:/IlaTnsauHﬂ bubmmorexa LIOK
. https://m.edso0.ru/00addd12
3HAHUU
[IpakTuueckas pabota
16 No 1. «Pemenue bubmuoreka [JOK
IKCTIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a1au»
KonTponbnas padota
No2 o teme
17 «QJIEKTpOIUTUYECKAs bu6nuorexa [IOK
JHMCCOIHALIHSL. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEeaKIIHH
B pacTBOpax»
18 O6mmas bubmuorexa [JOK
XapaKTepUCTHKA https://m.edsoo.ru/00addfe2
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raJIOreHOB.
XUMHYECKHAE CBOMCTBA
Ha IIpUMepe XJopa

19

XIJI0pOBOAOPOI.
Consanas KucJIoTa,
XUMHUYECKHE CBOMCTBA,
MOJTy4YeHUE,
MIPUMEHCHHE

bubmuoreka [JOK
https://m.edso0.ru/00ade104

20

[IpakTuyeckas pabora
Ne 2 o teme
«IlonydeHnue consiHON
KHUCJIOTHI, U3y4YeHue eé
CBOMCTB»

bubmuoreka [JOK
https://m.edso0.ru/00ade348

21

Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKUX PEaKIui,
€CJIM OJINH H3
pEeareHToB /1aH B
H30BITKE

bubmuoreka [JOK
https://m.edso0.ru/00ade488

22

O61mas
XapaKTepUCTHKA
3reMeHToB VIA-

TPYTIIBI

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

23

AJIOTPOTIHBIE

MO (UKAIIH CEPBI.
Haxoxnenue cepbl u eé
COCIMHEHUI B
pupoae. XUMHUYECKHE
CBOMCTBA Cepbl

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a
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24

CepoBoaopon,
cTpoeHue, HU3nIecKre
1 XUMHYECKHE
CBOMCTBa

bu6mmoreka [JOK
https://m.edso0.ru/00ade802

25

Oxcuppl cepsl. CepHas
KHCJIO0Ta, (hu3nyeckue
Y XUMHYECKHE
CBOICTBa, IPUMEHEHHUE

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

26

27

28

XUMHUYECKUE PEAKIUH,
JICKaIIE B OCHOBE
MIPOMBIIIEHHOTO
croco6a Mmoyry4eHus
CEpPHOM KHUCIIOTHI.
XHUMHYECKOE
3arpsi3HEHUE
OKpY>KaroIlEen cpeibl
COEAMHEHUSIMHU CEPbI
Brruncienue maccoBoit
JIOJIM BBIXOJ1a IPOJYKTa
peakuuu

Oo6mas
XapaKTepUCTHKA
s51eMeHTOB VA-
rpynmnsl. A3oT,
pacrpocTpaHeHHe B
npupoje, puznyeckue
Y XUMHUYECKHE
CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adecab
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https://m.edsoo.ru/00adec8a
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29

30

AMMHaK, ero
(dbuznveckue u
XHUMHAYECKHE CBOWCTBA,
MOJTyYCHUE U
IPUMEHEHHE

[IpakTuyeckas pabora
Ne 3 mo Teme
«[Toxydyenune ammuaxa,
U3y4YCHHE €r0 CBOMCTBY

bu6mmoreka [JOK
https://m.edso0.ru/00adf004

bu6mmoreka [JOK
https://m.edso0.ru/00adf180

31

A3oTHasg KHUcaoTa, e€
buznveckue u
XHMHYECKHE CBOMCTBA

bubmuoreka [JOK
https://m.edso0.ru/00adf306

32

33

34

Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHHUS B KQUe€CTBE
MHUHEpaJIbHbIX
yIoOpeHuit.
XUMHUYECKOE
3arpsi3HEHUE
OKpY>Karollen cpeibl
COEIMHEHUSIMH a30Ta

®dochop. Oxkeun
¢docopa (V) u
dbocdopHas kucnora,
¢dusnyeckue u
XHMHYECKHE CBOMCTBA,
MOJTyYeHHE

Hcnons3oBanue
¢docdatoB B kauecTBe

bubmuoreka [JOK
https://m.edso0.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

bu6nmoreka [JOK
https://m.edsoo.ru/00adfc20

36
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35

36

37

MUHEPATBHBIX
ya0OpeHUi.
3arpsi3HeHue
MIPUPOJIHON Cpeibl
dbocharamu

Yraepon,
pacrnpocTpaHeHHE B
npupoae, puznueckue
U XUMHYECKHE
CBOICTBA

Oxcuppl yriaepona, ux
(dbuznveckue u
XUMHUYECKHUE CBOICTBA.
DKOJIOTUYECKHUE
po0OJIeMbl, CBSI3aHHBIE
C OKCHJIOM yTJIepoJia
(V)

YronbHasg KUCI0Ta U €€
coJu

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [JOK
https://m.edso0.ru/00ae006c

38

39

[IpakTnueckas padbora
Ne 4 o Teme
"Ilonyuenne
YTJIEKHUCIIOTO Ta3a.
KayecTBeHHast peakius
Ha KapOoHaT-nOH"

[lepBoHauabHBIC
HOHATHUSA 00
OpPraHUYECKUX

37

bu6mmoreka [JOK
https://m.edso0.ru/00ae027e

bubmunorexa [JOK
https://m.edsoo.ru/00ae054e
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BCIICCTBAX KakK O
COCAUHCHUAX YIiIepoaa

40

41

Kpemnuii u ero
COCIMHECHUS

[IpakTrueckas pabota
Ne 5. Pemenue
3KCIIEPUMEHTATbHBIX
3aJ1a4 110 TeMe
«Baxxneimune
HEMETAJIJIBI U UX
COCIIMHECHMUSI

bubmuoreka [JOK
https://m.edso0.ru/00ae080a

bubmuoreka [JOK
https://m.edso0.ru/00ae0bf2

42

KonTponbhas padora
Ne3 o Teme
«Baxxneinmmue
HEMETAJUIBI U UX
COEIMHEHUS

bubmuoreka [JOK
https://m.edsoo0.ru/00ae0e18

43

44

Oo6mas
XapaKTepPUCTUKA
XUMHYECKUX
3JIEMEHTOB —
METAJLIOB.
Meraunueckas CBsi3b
Y METaJUINYeCKas
KPUCTAJUIMYECKast
pemérka. Puzndyeckue
CBOICTBA METAJLJIOB

XUMHUYECKUE CBOUCTBA
METAJIOB.
DNEeKTPOXUMHUYECKUI

bu6mmoreka [JOK
https://m.edso0.ru/00ae103e

bubmuorexa [JOK
https://m.edsoo.ru/00ael1156
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PsI HAIPSKEHUM
METaJJIOB

OO0murue crmocoObl
MOJIy4EHUSI METAIIJIOB.
CruiaBel. Beranciaenus
10 YPaBHCHUSIM

bubmuoreka [JOK

45 XUMHAYECKHX PEaKI[HiA, https://m.edso0o.ru/00ae1156
€CJIU OJIVH U3
pEareHTOB COJCPKUT
puMecH
46 [TonsiTHe 0 KOppO3UN bubmmorexa [IOK
METAJLIOB https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 [lenorrie meTaitet https://m.edsoo.ru/00ae14b2
48 OKCHUIBI M TUAPOKCHUIBI bu6mmoreka [JOK
HATPHUS ¥ KaJIus https://m.edsoo.ru/00ae14b2
€JI0YHO3EMEIIbHBIC
49 MmeTaJIJIH — KaJbLIUH U bubmotexa [IOK
. https://m.edso0.ru/00ae15e8
MarHui
50 Baxwnetimme bu6mmorekxa [IOK
COEIMHEHNS KaJbIHs https://m.edso0.ru/00ae15e8
O6o00mmenue u
51 CHCTEMAaTH3aIUs
3HaHUH
59 ffizccToIngeLé BOARLH bubnmorexa [JOK
https://m.edso00.ru/00ae1886
yCTpaHEHUS
53 [IpakTnueckas padbora bubnuorexa [JOK

Ne 6 1o Teme

39
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"YKEcTKoCTh BOABI 1

METOJIBI €€
ycTpaHeHus"
. bubnuorexa [IOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOMCTBA bubmuoreka [JOK
55
OKCH/Ia M THIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
o Keneso https://m.edsoo.ru/00ae1d86
OKcHbl, THAPOKCHIBI
57  m coni mii (I i bubmorexa LIOK
https://m.edsoo.ru/00ae35e6
xenesa (1)
O0600111eH1E U
58 CUCTEMaTH3aIUs
3HaHUH
[IpakTrueckas pabora
Ne 7. Pelienne
59 AKCIEPUMEHTAIbHBIX bu6mmoreka [JOK
3a7a4 10 TeMe https://m.edsoo.ru/00ae3de8
«Baxaenmne MeTajbl
1 UX COSTUHCHUS
Brruncienus no
YpaBHEHUSIM
XUMHYECKHUX PEAKIUH,
60 €CJIM OTVH U3 bu6mmorekxa [IOK

peareHTOB JIaH B
n30BITKE MIIN
COJIEPKUT IPUMECH.
Brruncnenus maccoBoit

40

https://m.edso0.ru/00ae1750
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JIOJIM BBIXO/1a MIPOAYKTa
peakuuu

61

62

63

64

65

O06006111EHE U
cucreMatrmni3anusia
3HAHUH

KontponbHas padota
Ne4 o Teme
«Baxxknenmmme MeTaibl
1 UX COCTUHCHUS

BemecTtBa n
MaTepualibl B
MOBCEIHEBHOM KU3HH
YeJIOBEKa
XHUMHYECKOE
3arpsi3HEHUE
OKpY’Karolllel cpeibl
Pomnp xumun B
peleHnun
KOJIOTUUYECKHX
npobiem

bubmuoreka [JOK
https://m.edso0.ru/00ae3f50

bubmuoreka [JOK
https://m.edso0.ru/00ae4270

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270

66

PesepBHbIii ypOK.
O06001menue u
CHCTEeMAaTH3alHs
3HAHUM

bu6mmoreka [IOK
https://m.edso0.ru/00ae0d0a

67

PesepBHBIil ypoK.
O06001menue u
CHCTEeMaTH3aIs
3HAaHUM

41

bu6mmorekxa [IOK
https://m.edso0.ru/00adb33c
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PesepBHbIii yPOK.
O06o0uenue u

68 1 bu6mmoreka [JOK
CHCTEMATU3ALINS https://m.edso0.ru/00ad9ch?2
3HaHUUI

OBILEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME
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MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA3OBATEJIBHOM ITPOT PAMMBI

8 KUIIACC
Kon N .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOI 00pa3oBaTe/IbHOIi MPOrpaMMbl OCHOBHOI'O 00111€r0o
NpoBepPsIeMOro
o0pa3oBaHus
pe3yjabTara
1 ITo Teme: «IlepBoHavaIbHBIE XUMUUECKUE TTIOHATUS»
PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX IMOHATHI: aTOM, MOJIEKYJIa, XMMUYECKHH 3JIEMEHT, NMPOCTOE BEHIECTBO,
CJIO’)KHOE€ BEI[ECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsE M MOJIEKYJIsIpHas
11 Macca, KOJIMYeCTBO BEIeCTBA, MOJIb, MOJIIPHAs Macca, MacCoBast 10JIs1 XMMUYECKOI'0 3JIEMEHTA B COEIMHEHHH, MOJISPHBIH
' 00bEM, XHMMHUYECKash peaklus, KIacCU(PUKALMS PEaKUMH: peakluu COEAMHEHMs, PEaKLMU pPa3JIOkKEHMs, DPEaKLuu
3aMellIeHus], peakliuu 0OMeHa, 3K30- ¥ SHI0TEPMHUYECKUE PEaKLIUH, TEIIOBOM 3((EeKT peakuu, pacTBOpP, MaccoBast J0Js
BellecTBa (IIPOLEHTHAs! KOHLIEHTPALHsI) B pacTBOPE
12 WJLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX TMOHITHIA W MPUMEHSTH STH TOHSATHS TPU OTIMCAaHUH BEIIECTB U
' UX MpeBpaIleHuit
1.3 MCTIOJIH30BATh XUMUYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS ()OPMYIT BEUIECTB U YPaBHEHUI XUMHUECKUX PEaKIIUi
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMs MacChl BEIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIDHOTO YYEHUS,
3aKoHa ABOTaJpo
1.5 OTIPEIENIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
16 KJaccu(uUupoBaTh XMMUYECKHE PEaKLUuu (110 YUCIY U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEMJIOBOMY
' addexry)
1.7 BBIUUCIIATH OTHOCUTENFHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYHCIISATH MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA M0 POpMYyJie COeAMHEHMUS,
1.9 BBIUUCIISATH MAaCCOBYIO JIOJIIO BEIIIECTBA B PaCTBOPE
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NPpUMCHATH CCTCCTBCHHOHAYYHBLIC MCTOJbI IMO3HAHUA — HaGHIOIleHI/Ie, HU3MCPCHUC, MOACIIMPOBAHUC, SKCIICPUMCHT

1.10 N .
(peanbHBIN U MBICJICHHBIH)
2 [To Teme: «BaxkHelmne npeACTaBUTENINM HEOPTaHUYECKUX BEILIECTB)
2.1 PacCKpBhIBAaTh CMBICII OCHOBHBIX XUMUUYECKHUX MOHSATUIN: OKCH/I, KHUCJI0Ta, OCHOBAaHUE, COJIb
2.2 OTIPEICIISATH IPUHAIICKHOCTD BEUIECTB K ONPEICIEHHOMY KJIACCy COSAMHEHUM TT0 (popmynam
2.3 KJIaCCU(PUITUPOBATh HEOPTAHMYECKUE BEIIECTBA
54 XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHUE CBOMCTBA BEILECTB PA3IMYHBIX KJIACCOB, MOJTBEPXkAasi OMUCAHUE
' MpUMEepamMu MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN
55 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX KAadyeCTBEHHOTO COCTaBa, BO3MOYKHOCTH IPOTCKAHUS
' XUMHUYECKUX MPEBPAILICHUN B PA3JIMYHBIX YCIOBUIX
ClIleIoBaTh MpaBUaM TOJB30BaHUS XUMHYECKON MOCYAOH W J1abOpaTOpHBIM O0OpyIOBaHHEM, a TaKXkKe IpaBHUIIaM
oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSMU I10 BHIIOJHEHHIO J1a00PAaTOPHBIX XUMUYECKHUX OMBITOB I10
26 MOJIYYEHUI0O U COOMpAHUIO Ta3000pa3HbIX BelIeCTB (BOJOpOAA W KHUCIOPOJa), MPUTOTOBICHHUIO PAcCTBOPOB C
' onpeneaEHHON MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATh M ITPOBOIUTH XUMHUUYECKHE IKCIIEPUMEHTHI 110
pacrlo3HaBaHWIO PACTBOPOB IIEIOYCH W KUCIOT C TIOMOIIBIO MHIUKATOPOB (JTakMyc, (peHOoN(TATCHH, METHIOPAHXK U
Apyrue)
2.7 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOUN peakInu
3 ITo teme: «llepnoauueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux snaemenToB Jl. . MengeneeBa. Ctpoenue
aTOMOB. XUMHYECKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHID)
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TOHATUH: SIPO aToMa, SJIEKTPOHHBIA CIOW aroma, aTOMHash OpOUTAlIb,
3.1 paauyc aroMa, XMMHUYECKas CBs3b, MOJSIPHAS M HEMOJSpHAs KOBAJEHTHAs CBsI3b, AJIEKTPOOTPHUIATEIHBHOCTh, HOHHAS
CBSI3b, NOH, KATHOH, aHHOH, CTEIIEHb OKUCIICHUS
3.2 KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI
33 OMHCHIBATh M XapaKTepH30BaTh TabmuuHyro ¢dopmy llepromnyeckoit CUCTEMBI XUMHUYECKHMX JJIEMEHTOB: pa3iudaTh
' MOHATHUSA «TJaBHAas moArpynna (Arpymnmna)» u «mobdounas noarpynmna (brpyrmma)y, «Maasie» U «O0NIbIIHIe) EePHO b
34 packpbiBaTh cmbica Ilepuoanueckoro 3akona J[.M. MeHneneeBa: €MOHCTPUPOBATh MOHMMAaHUE MNEPUOJIUYECKON

3aBHCHUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT MX IIOJIOKEHUS B Hepﬂozmqecxoﬁ CUCTEMCEC
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COOTHOCUTH 00O3HAa4YeHUs, KOTOpble MMetoTcst B Tabmuue «[lepuomamyeckas cucrema Xxumuyeckux snemeHToB J[.U.
3.5 MenzeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHYECKHUX JIEMEHTOB (COCTaB U 3aps s1pa, oOriee
YHCIIO AJIEKTPOHOB M PACTIPEICIICHHUE UX 10 SJIEKTPOHHBIM CIIOSIM)
3.6 OTIPEJIENIATh CTEIIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
3.7 OIPEACTATh BUI XUMHUYECKOH CBS3U (KOBAJICHTHAS M MOHHAS) B HEOPTaHMUECKUX COCTMHEHHSIX
9 KJIACC
Kon . .
IIpoBepsieMmble MpeaMeTHBIE Pe3yJIbTAaThl OCBOEHHSI OCHOBHO 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
MPOBEPHEMOTO 0011ero o0pa3oBaHus
pe3yJabTaTa
1 ITo Teme: «BeniecTBO U XUMHYECKAs! PEAKLUSD)
PacKpBIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHSATHI: PACTBOP, JIEKTPOIUTHI, HEAJICKTPOIHUTHL, HJICKTPOIUTHICCKAS
JHMCCOLMALNS, PeaKMd MOHHOTO OOMEHa, KaTaju3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble M HEOOpaTHMBIC
1.1 pEaKLny, OKUCIUTEIEHOBOCCTAHOBUTEIILHBIC PEAKI[H, OKHCIIUTEINh, BOCCTAHOBUTEb, OKHCIEHUE H BOCCTAHOBIICHHE,
auIoTponusi, am(poTepHOCTh, XMMHUYECKas CBs3b (KOBAJICHTHAs, HMOHHAs, METAIMYECKas), KPHCTAIUIMYCCKas
penéTKa, CIuIaBbl, CKOPOCTh XMMUYECKOM peaKIuu
12 WILTFOCTPUPOBATh B3aNMOCBSI3b OCHOBHBIX XMMUYECKUX TOHSATHH M IPUMEHSTH 3TH TIOHSTHUS TP OMTMCAHUH BEIECTB
' Y UX MIPEeBpalICHUH
13 COCTaBJIATh YPABHEHHS DJICKTPOJIMTUYCCKON JUCCOIMAIIMMA KHUCIIOT, MIEJIOYeH M COJICH, MOJIHbIE W COKpamIEHHBIC
' ypaBHEHHUS peaKIiii HOHHOIO 0OMeHa
14 PacKpbIBaTh CYIIHOCTH OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUHUH ITOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO
' Oaanca 3TUX peaKuit
1.5 MPOBOANTH PACcYETHI IO YPAaBHEHUIO XUMHUYECKOI peakuu
2 [To Temam: «Hemertanbl 1 X COeTMHEHUS» U «METaTbl U UX COCAMHCHHUSD)
21 XapaKTepHU30BaTh (ONMUCHIBATh) OOLIME M CHEUU(PHUSCKHE XUMHYECKAE CBOMCTBA MPOCTBIX U CIOXXHBIX BEIIECTB,
' MIOJTBEPIK/1asi OTMCaHUE TIPUMEPAMH MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOLIMX XUMHUECKHUX PEaKIHi
29 COCTaBJIATh YPaBHCHHUS PEaKIUi, MOATBEPXKIAIOIINX CYIIECTBOBAHUE T'CHETHYECKOW CBSI3M MEKIY BEHICCTBAMU
' Pa3IMYHBIX KJIaCCOB
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IMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTHU OT HUX CTPOCHHA, BO3MOXHOCTH HMPOTCKAHUA XUMHUYCCKUX

23 MIPEBPAIICHUI B PA3JIMYHbBIX YCIOBUAX
CJIEIOBATh MPaBHUJIaM IMOJIH30BAHUS XUMHUYECKON MOCYI0M U TaOOPaTOpPHBIM OOOPYJOBAaHHMEM, a TAaKKE IpaBHIIAM
24 oOparieHus ¢ BeIIeCTBAMH B COOTBETCTBUU C HHCTPYKIUSMU IO BBIMOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB
IO MOTYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AaMMHUAKA U YIIIEKUCIIOTO rasa)
MIPOBOJIUTH PEAKIIUH, IOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM
2.5 XJIOpuI-, OpoMun, uoaun, kapoonar, ¢ocdar, cwimkar, cynbdar, THIAPOKCHINOHBI, KAaTHUOHBI aMMOHUS, WOHBI
M3YYEHHBIX METAJIJIOB, PUCYTCTBYIOUINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIECTB
3 [To Teme: «XuMus U OKpyXkarolas cpeaa
3.1 pacKpbIBaTh CMBICI OCHOBHBIX xuMHuueckux nonsatuil: I[1/IK BemectBa; koppo3ust MeTamioB
MPUMEHITh OCHOBHBIE OIEpAllM MBICIUTEIBLHON AESITeNTbHOCTH — aHallu3 M CUHTE3, CpaBHEHHE, O00O0OIIeHHE,
3.9 CUCTEMaTHU3alNIO, BBISBIICHUE MPUUMHHO-CIEICTBEHHBIX CBSA3€M — JIJIsl U3YUEHUS] CBOMCTB BEILIECTB M XMMHYECKUX

peaxkiuii; ecTeCTBeHHOHAYyYHbIE€ METOJbI MO3HAHUSA — HAOIMIOJeHUE, U3MEpPEHUE, MOACIUPOBAHUE, IKCIECPUMEHT
(peanbHBIN 1 MBICTICHHBIN)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMUS

1 HepBOHa‘-IaJ'IBHI)IC XUMHWYCCKHUEC ITOHATUA

11 [Tpenmer xumuu. Poiab XUMHUH B )KH3HHU 4YeloBeKa. XUMUS B cucTeMe HayK. Terna u BemecTBa. PU3NYECKUE CBOWCTBA BEILIECTB.
' ArperaTHoe COCTOSIHHE BEIECTB

1.2 [Tonsatue o meToax mo3HaHus B XuMuu. YucTteie BemecTBa U cmecu. CrocoObl pa3eieHus: cMeceit

13 ATOMBI ¥ MOJIEKYJBI. XUMUYECKUE deMEHThl. CHUMBOJIBI XUMUYECKUX dJIeMEHTOB. [IpocThie U ClOXKHBIE BemecTBa. ATOMHO-
' MOJIEKYJIIPHOE YUEHHE

14 Xumuueckas (popmyna. BareHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BemiecTB. OTHOCHUTENbHAS
' aToMHas Macca. OTHOCUTENbHAs MOJIEKYIIIpHas Macca. MaccoBas oJisi XUMHUYECKOTO 2JIEMEHTa B COSIMHEHUN
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1.5

KonunuectBo Bemectsa. Monb. MonsipHas macca. B3auMocBsI3p KOJIMYECTBA, MacChl U YMCIa CTPYKTYPHBIX €IMHMI] BEIIECTBA.
Pacuétsl o popmynaM XMMHYECKUX COCIUHEHUN

1.6

1.7

dusnueckue U XUMHUECKHUE SIBJICHUS. XMMUYECKasl peakius U e€ Npu3HaKku. 3aKOH COXPAHEHHUs MacChl BEHIECTB. XUMUYECKHE
ypaBHeHHs. Kiaccupukanus XuMHUECKUX peaknil (COeTUHeHNs, Pa3IOKEeHUS, 3aMeILeHHsI, 00MEHa)

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM MOCYI0H, C IpaBUIIaMu pabOTHI B JTAOOPAaTOPUH U TpuéMamMu 00pameHHs
C JTabOpaTOpHBIM 00OPYIOBAHKEM, U3YYCHHUE U ONMCaHHE (PU3MUECKUX CBOMCTB 00pa3lloB HEOPraHUYECKUX BEIIECTB, HAOIIOICHUE
¢dusnueckux (TUTaBIIEHUE BOCKA, TasHUE JIbJa, PACTUpaAHHE caxapa B CTYNKe, KUTICHUE W KOHJICHCAIUS BOJbI) U XUMHUYECKUX
(ropeHue cBeuw, MPOKAIMBAHWE MEIHOW MPOBOJIOKH, B3aUMOJCUCTBHE Mella ¢ KUCIOTOM) SBJICHMIA, HAOIIOJCHHE U ONUCAHHE
MPU3HAKOB IMPOTEKAHUS XUMHUYECKUX peakiuil (pa3iokKeHHe caxapa, B3auMOJCHCTBUE CEPHON KHCIOTHI C XJIOPHIOM Oapwus,
pasnoxxenue ruapokcuaa meau(ll) mpu HarpeBanum, B3amMOCHCTBHE Keie3a ¢ pactBopoM comu Menu(ll), n3ydenue crocobos
pa3zaeneHus cMecel (¢ OMOIIBI0 MarHuTa, QMIBTPOBAHKE, BBIIIAPUBAHUE, TUCTUILISAINS, XpOMaTorpadus), IpOBEICHUE OYUCTKH
TIOBAPCHHOM COJIM, HAOJIOJICHUE W ONKMCAHUE PE3yJbTATOB MPOBEACHUS OIbITA, WILTFOCTPUPYIOMIETO 3aKOH COXPAHEHUSI MacChl,
CO3JIaHUE MOJIeJIel MOJIEKYI (IIIapOCTEPIKHEBHIX )

2.1

2.2

Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razos. CocraB Bo3znyxa. Kucimopoa — anemeHT M mpocroe BelecTBo. HaxokeHue Kuciaopoaa B MPUPO/E,
dbuznueckue U XxuMudeckue cBoiictsa (peakuuu ropenusi). Okcunsl. [Ipumenenne kucnopoaa. CriocoOsl MOIy4eHUs: KHCIOpoia B
nabopaTopuu u npombiluieHHOCTH. KpyroBopoT kuciopoaa B npupoae. O30H — atoTporHas MoAupUKaIUs KUCIOpoaa
TennoBoit 3 PexT XUMHUIECKOW peaKkIuu, TePMOXUMUYECKIE YPAaBHEHHSI, K30~ U SHAOTEPMHUUECKUE PeaKIu. TOIMINBO: yrolb U
MeTaH. 3arpsi3HeHre BO3AyXa, YCUIIEHUE MapHUKOBOTO 3(pdekTa, pazpylieHne 030HOBOTO CIIOS

2.3

2.4

2.5

Bonopon — anement u npocroe BemectBo. Haxoxxaenue Boopoaa B npupoje, pU3nYeckue U XUMHUUECKHE CBOMCTBA, IPUMEHEHHE,
cnocoObI ony4yeHust. Kuciorsl u comu

MossipHblil 00bEM Ta30B. Pacy€Thl Mo XMMHUUECKUM ypaBHEHHSIM

®usnueckue cBOMCTBA BOAbl. Boja kxak pacrBopurens. PacTBopsl. HackllieHHBIE M HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH
BELIECTB B Bojie. MaccoBast 10J1s BELIECTBA B pacTBOpe. XMMHUECKHE CBOMCTBA BObl. OcHOBaHuUsA. Poiib pacTBOPOB B IPUPOJE U
B )KM3HU 4eoBeka. KpyroBopoT BoJbl B IpupoAe. 3arpsi3HeHUe NpupoaHbIX Bo. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus nHeopranndeckux coenunenuil. Oxcuapl. Kinaccuduxanust okcuaos: coneoOpa3zyromue (OCHOBHbIE, KUCIOTHBIE,
amdoTtepHbie) U HeconeoOpasyromme. Homenkiatypa okcujoB. @u3nyeckue M XUMHYECKHe CBoicTBa okcuaoB. [lomydenue
OKCHJIOB
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2.7

OcnoBanus. Knaccudukanust ocHOBaHMIA: IIENOYM M HEpacTBOpUMbIE OocHOBaHUsA. HomeHkmatypa ocHoBaHuid. Dusndeckue u
XMMUYECKHE CBOWCTBA OCHOBaHUM. [lonyuenue ocHOBaHMI

2.8

2.9

Kucnorel. Knaccudukamus kucnor. Homenkinarypa kucinor. Ousnueckue U XMMHUYECKHE CBONCTBA KUCIOT. Psll akTUBHOCTH
merauioB H.H. bekerosa. Ilonydyenue kucior

Conu. Homenkiiarypa coseil. @u3ndeckue 1 XMMUYECKHe CBOMCTBaA coliel. [lonyuenue coseit

2.10

211

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

XUMUYECKUN OSKCIEPUMEHT: KaueCTBEHHOE OIpeAeNieHUEe COAEpKaHUsS KHCIOopoJa B BO3AyXe, IOJy4eHHe, COOUpaHue,
pacro3HaBaHME€ M HW3Y4YEHHE CBOMCTB KHCJIOpOJa, HaONIOJEHHE B3aMMOJEUCTBUS BEIIECTB C KHCIOPOAOM U YCIOBHS
BO3HUKHOBEHUS M MPEKPAIICHUS TOPeHUS (I10Kapa), 03HAKOMIICHHE ¢ 00pa3iiaMH OKCHJIOB U OMMUCAHUE UX CBOWCTB, MOITYYCHHE,
cobupaHue, paclio3HaBaHUE U U3y4EHHE CBOMCTB BOJI0poa (TOpeHue), B3aumo iericTere Bogopoaa ¢ okcuaom meau(1l) (BozmoxxHo
UCTIOJIb30BaHUE BUICOMATEPHAIIOB), HAOIMIOACHHWE OOpa3OB BEIIECTB KOJIMYECTBOM | MOIIb, HCCIIEOBaHUE OCOOEHHOCTEH
pacTBOpEHUsSI BELIECTB C PA3JMYHOM PACTBOPUMOCTBIO, MIPUTIOTOBICHUE PACTBOPOB C OMNPEICIEHHOW MAacCOBOM JOJEH
pPacTBOPEHHOIO BEIECTBA, B3aWMOJCWUCTBHE BOABI C MeTalulaMH (HATpUEM U KalblueM) (BO3MOXHO HCIHOJIB30BaHUE
BUJICOMATEPHAJIOB), OMpPEJEICHUEe PACTBOPOB KHCIOT M IIEJIOYe C TOMOIIbI0 HWHAMKATOPOB, HCCienoBaHuE 00pa3loB
HEOPraHMYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, HAOIIOACHUE N3MEHEHHUS OKPACKH UHIMKATOPOB B paCTBOPAX KUCIIOT U IIENOUeH,
u3ydeHue B3aumopeictBus okcuaa meau(ll) ¢ pactBopoM cepHOIl KHCIOTBI, KUCIOT C METaJIaMH, PEaKluil HeWTpalu3alui,
MOJIY4YCHHEC HCPACTBOPUMBIX OCHOBaHI/II\/JI, BBITCCHCHUEC OJJHOI'O MECTAaJlJIa APYTUM U3 pacTBOpa COJIM, pCIICHUC SKCIICPUMCHTAJIBHBIX
3a7a4 no teme «BaxkHelme Ki1acchl HEOPraHWYECKUX COEAUHEHHIN

[lepnonnueckuii 3akoH u [lepuonnueckas cuctema xumudeckux 3neMeHToB J[.M. Menneneesa. CtpoeHne aroMmoB. XUMUYecKas
cBs13b. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH

3.1

[lepBrle mMOMBITKM KiIacCU(UKAMM XUMHUYECKHX JJIEMEHTOB. [loHATHME O Trpynmax CXOJIHBIX JJIEMEHTOB (ILENOYHbIE U
IIeJI0YHO3EMENbHbIE METAJUIbI, FAJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aM(pOTEepHbIE OKCUABI U TUAPOKCUIbI

3.2

3.3

Ilepuonnueckunii 3akoH. llepmoamueckas cucrtema xumuueckux d3nemeHToB .M. MengeneeBa. KopoTkonepuoaHas u
nnuHHOTIepuoaHas ¢opmbl I[lepuoamdeckoit cucrtembl xumuueckux syemeHtoB .M. Menneneesa. Ilepuoasl ¥ TpyIIIIEL
DU3NYECKUN CMBICIT TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIbI SJIEMEHTA

Crtpoenue atomoB. CoctaB aToMHBIX siiep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX O0OJI0YEK aTOMOB MepBbIX 20
xuMuueckux snemMeHToB Ilepuoamnueckoit cuctembl J[.M. MenneneeBa. XapakTepHCTHKa XMMHUYECKOIO 3JIEMEHTAa MO €ro
nonoxxeHuto B [lepnoguueckoii cucreme [[.M1. Menneneena
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3.4

3aKOHOMEPHOCTH U3MEHEHHUSI PaInyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO rpymmnam
u nepuogam. 3Hauenue [leproguueckoro 3akoHa u Ilepuoanyeckoil cUCTeMbl XUMUYECKUX JIEMEHTOB JIJISl Pa3BUTHUS HAYKH U
npaktuku. J[.1. MenaeneeB — yu€Hblil 1 TpakIaHUH

3.5

3.6

3.7

9 KVIACC

Kon

Xumunueckas cBsA3b. KoBasieHTHas (MOJIspHAs U HEMOJIIPHAs) CBSI3b. DJIEKTPOOTPULIATEIbHOCTh XMMUUECKUX 3JIEMEHTOB. MloHHas
CBS3b

Crenenp okuciaeHUsS. OKHCIUTEIHHOBOCCTAHOBUTEILHBIC pE€aKkunu. HpOHGCCBI OKHCJICHHS M BoccTaHOBICHHA. OKHUCIMTEIIH U
BOCCTaHOBHUTCIIN

XYUMUYECKUN 3KCIIEPUMEHT: H3Y4eHHE OOpa3I[OB BEUIECTB METAIJIOB U HEMETAJUIOB, B3aMMOJEWUCTBHE THUIPOKCHIA LIMHKA C
pacTBOpamMH KHCIIOT U IIeJI04el, TPOBEIEHHE ONbITOB, WILTIOCTPUPYIOIIUX TPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
(ropeHue, peakluu pa3ioKeHHs], COSTUHEHUS)

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

1

1.1

1.2

1.3

BemectBo n xummnueckas peakuus. [lopropenue

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH. HepI/IOI[I/ILIeCKa}I cucreMa XHMHUYCCKUX JJICMCHTOB I[I/I MeHnpeneeBa. CTpOCHI/Ie dTOMOB.
BaKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB XMMHYECKHX AJIEMEHTOB MEPBLIX TpéX MEepruoaoB, Kajiusd, KaJlblIHUA U UX COCIMHECHUH B
COOTBETCTBHH C ITOJIOXKCHHUEM 3JICMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUEM UX aTOMOB

CTpOCHI/IC BEIIECTBA. BUJbl XMMHUYECKON CBS3U. THIIBI KPpUCTAITINYCCKUX peH_IéTOK, 3aBHCHUMOCTh CBOICTB BEILIECTBA OT THIIA
KpI/ICTaJIHI/I‘ICCKOﬁ peHléTKI/I U BHAA XHMHUYECKOH CBS3H. KJ'IaCCI/I(bI/IKaLII/ISI W HOMCHKJIATypa HCOPTaHUYCCKUX BCILICCTB
(MC)K,HYHapOI[HaH )51 TpI/IBI/IaJ'ILHaH). XHUMHYECKHE CBOMCTBA BCIICCTB, OTHOCAIINXCSA K PA3JIMYHBIM KJIACCaM HCOPIraHUYCCKUX
COCHHHCHHﬁ, FCHETUYCCKAsA CBA3b HCOPIraHUYICCKUX BCIICCTB

Krnaccudukanus XuMUYeCKUX peakifil Mo pa3InYHbIM NPU3HAKaM (110 YUCILY U COCTaBY yYacTBYIOIIMX B PEAKIMH BELIECTB, IO

TCIIJIOBOMY B(I)(I)GKTY, 0 HU3MEHEHUIO CTENeHEH OKHCICHUS XHUMHUYECKHUX QJICMCHTOB, IIO O6paTI/IMOCTI/I, o y4acCTHUIO
KaTaJ'II/IBaTopa). DK30- U OHAOTCPMHUYCCKUC PCAKIIUH, TCPMOXUMUUCCKHUEC YPABHCHUS. Ilonsarue o CKOpPOCTH XUMHYECKOM pCaknuun

1.4

IToustue 00 O6paTI/IMI)IX u HeO6paTI/IMBIX XUMHYCCKUX pCaKIUAX. IToHsiITHE O TOMOT€HHBIX U FeTCPOrcHHLIX PCaAKIUAX. ITonsTHe
0 XUMHUYCCKOM PAaBHOBCCHU. cDaKTOpI)I, BJIMAIOIIHUE HA CKOPOCTH XUMHYIECKOM PEAKIUHN U IMMOJIOKECHUC XUMHUYCCKOI'O0 paBHOBECUA
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1.5

OKHCIUTEIBFHO-BOCCTAHOBUTEIILHBIC pcaknuu, 3JI€KTpOHHI:II71 OajaHC OKMCIIMTEIbHO-BOCCTAHOBUTEILHOM pCaKkmuu. CocraBieHue
ypaBHCHI/Iﬁ OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C UCITIOJIB30BAHUEM METOAa SJICKTPOHHOI'O OanaHca

1.6

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DJIEKTPOJIUTBI U HEAJIEKTPOJIUTHl. KaTHOHBI, aHMOHBI. MexaHW3M IHMCCOLMALNN
BEIIIECTB C PA3JINYHBIMH BHIAMH XUMUYECKO# cBsi3u. CTenenp qucconuanni. CuiibHbIe U caa0ble 3IeKTPOIUTHL. Peakinym noHHOTO
oOMeHa. YcoBHsI NMPOTEKAHUs peakUUil MOHHOrO OOMEHa, MOJIHbIE U COKpPALEHHBbIE MOHHBIE ypaBHEHHUs peakiuil. CBolicTBa
KHCJIOT, OCHOBAHUI U COJIEl B CBETE MPEJCTaBICHUN 00 3IEKTPOJUTHUECKON nucconuranuy. KauecTBeHHbIE peakliMy Ha MOHBI.
[TonsiTne o runponuse couen

1.7

XVUMHUYECKUHN IKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMHU KPUCTAINIMYECKUX PEIIETOK HEOPraHMYECKHUX BELIECTB — METAJJIOB U
HemeTauioB (rpadura U ammasa), CIOKHBIX BEHIECTB (XJIOPUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHYECKOM
peaKmuu OT BO3ACUCTBHS pPA3JIMYHBIX (PAKTOPOB; MCCIECIOBAHUE DJIEKTPONPOBOJHOCTH pPACTBOPOB BEIIECTB, Ipolecca
JUCCOLMALlMU  KHUCJIOT, IHesod4ed U cojel  (BO3MOXKHO —MCHOJb30BaHUE BHMJIEOMATEPUANIOB); IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX MTPU3HAKU MPOTEKAHUSI peaKkluii HOHHOTO 0OMeHa (00pa3oBaHue 0cajKa, BbIACIICHUE I'a3a, 00pa30BaHUE BOJIbI);
OTBITOB, WJUTFOCTPUPYIOIIUX TPUMEPbl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pEaKIMil (FOpeHHe, peakluud pa3iokKeHHUs,
COCIMHEHUS); pACHO3HABAaHHE HEOPraHMUYECKHUX BEIIECTB C IOMOIIBI0O KAueCTBEHHBIX pEaklHMii Ha HOHBI, pEIICHHe
SKCIIEPUMEHTANBHBIX 3a7a4

Hewmertannsl ¥ uX cOeIMHEHUS

2.1

OO0mrast xapakTepucTHKa raioreHoB. OcoOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepHbIE CTeNeHH OKUCIeHUs. CTpoeHHe 1 PU3NIeCKue
CBOWCTBA TPOCTHIX BEIIECTB — TaJOT€HOB. XWMHYECKHE CBOWCTBA Ha MpHUMeEpe XJopa (B3aWMOJICHCTBHE C MeTajulaMH,
HeMeTaJuIaMH, I1enodamu). XsopoBoaopoa. ConsHasi KHCIIOTa, XUMUYECKUE CBOICTBA, ITOJTy4eHHE, TPUMEHeHne. J{eiicTBue xmopa
¥ XJIOPOBOJIOPOJIAa HA OPTaHU3M YeJIOBeKa. BaskHel e XJI0pHu/Isl M MX HaX0XKIEHUE B IPUPO/IE

2.2

O6mmas xapakrepuctuka aneMeHToB VIA-Tpymmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue
U (pU3MYECKHE CBOMCTBA MPOCTHIX BELIECTB — KMCIOPO/Ia U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIIMHN KUCIOPOAA U cepbl. XUMHUECKHE
cBoiicTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3UYECKHUE U XUMUYECKHE CBOMCTBA. OKCUIIBI CePhl KaK MPEICTABUTENN KUCIOTHBIX
okcunoB. CepHas KUCIIOTa, GU3HUYECKUE U XMMHUYECKHE CBOMCTBA (001IMe KaK MPEeACTaBUTENS Kilacca KUCIOT U CeIUpUIECKUE).
XUMHUYECKUE PEAKITHH, JISKAITUE B OCHOBE IMPOMBIIINIEHHOTO CII0c00a MoJIydeHust cepHoi KUCIOTH. [Ipumenenune. Conn cepHOU
KHUCIIOTHI, KAUECTBEHHAs peakius Ha cyab(paT-uoH. HaxoxmeHue cepsl U €€ COeIMHEHUN B MPUpoAe. XUMHUECKOe 3arpsi3HeHHe
OKpYXaromiel cpeapl COSAMHEHUSMH Cepbl (KUCIOTHBIC JMOXKIU, 3arps3HEHHE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
PEIOTBPAIIICHHS
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2.3

2.4

OO6mas xapakrepuctuka 31eMeHToB VA-rpynnbl. OcOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHHA. A30T,
pacrpocTpaHeHHE B IPUPOJIE, PU3NUECKUEe U XUMHUEcKue cBoiicTBa. KpyroBopot azora B npupojie. AMMHUaK, ero pu3n4eckue u
XMMHUYECKHE CBOMCTBA, MoslyueHue U npuMeHeHue. Coau aMMOHHMA, MX (U3NYECKHE M XUMHUYECKHE CBOMCTBA, IPUMEHEHHE.
KadecTBeHHast peakiysi Ha MOHbI aMMOHUS. A30THasi KUCJIOTA, €€ MOoJdy4eHue, GU3NUecKue U XMMUYeCKHUe CBOMCTBa (00Iue Kak
IpeACTaBUTelNs Kjacca KHCIOT U crneuupudeckue). Mcnonp3oBaHue HUTPATOB U COJICH aMMOHMSI B KaueCTBE MMHEPAJIbHBIX
ynoOpeHuil. XuMU4eCKOe 3arpsi3HEHUE OKPYXKaroUlel cpelbl COeAMHEHUAMHU a30Ta (KUCIOTHBIE J0XKHU, 3arpsi3HEHUE BO3/1yXa,
TIOYBBI U BOJOEMOB)

®dochop, ammorponHbie Moaudukauu ¢Gocdopa, ¢uznueckue u xumudeckue cpoictBa. Oxcun docdopa(V) u docdophas
KHCIIOTa, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA, mosyueHue. Mcnonp3oBanue GpochaToB B KaYeCTBE MHHEPAIBHBIX YIOOpeHUI

2.5

2.6

O61as xapakrepuctuka 35neMeHToB 1V A-rpymmbl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHUS. YTIepos,
QIOTPONHBIE MOAU(DUKAIINK, PACIIPOCTPAHEHNE B MPHUPOJE, (PU3MUecKre U XUMHUYECKUe cBoicTBa. Ancopbumsa. Kpyrosopor
yriepoja B npupoze. Okcuabl yriiepoaa, ux GU3snuecKkue 1 XuMHUUECKUe CBOWCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBbl, IOJTY4YEeHUE
U IpUMEHEeHHe. DKOJIIOTn4ecKue mpobembl, CBsi3aHHbIe ¢ okcuioM yriaepona(lV); runoresa rinobaabHOro NOTEIUIEHUs KIMMAaTa;
NapHUKOBBIA APQeKT. YronbHas KucCIoTa U €€ COiM, UX (PU3MUECKHEe M XUMHUYECKHE CBOMCTBA, MOJYyYEHHE M IPUMEHEHHE.
KayecTBenHast peakuus Ha KapOoHaT-HOHBI. lcnoiab3oBaHHe KapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIUICHHOCTH U CEJIbCKOM
XO034UCTBE

[TepBoHayanbHbIe TOHATUSA 00 OPraHMUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX yriiepoja (MeTaH, 3TaH, 3THJIEH, alleTUJIeH, 3TaHoJl,
IJIMLEPUH, YKCYCHas KucioTa). X coctaB M xuMudeckoe crpoeHue. [loHsTHe 0 OMOMOTMUECKH BaXKHBIX BEIIECTBaX: JKHMpax,
Oenkax, yriieBo/lax — M UX POJIM B )KU3HU 4eJoBeKa. MarepuanbHOe €JMHCTBO OPraHMYECKUX M HEOPraHUYECKUX COeIMHeHUI

2.7

Kpemuuii, ero ¢gusnueckne n XMMHUYECKUE CBOMCTBA, MojydyeHHe U npuMmeHeHue. CoenvHeHus KpemMHHs B npupoze. Obmue
npezcraBieHus o0 oxcune kpemMHHsA(IV) u kpemHueBoil kuciore. CHIMKaThl, UX MCIOJIB30BaHHE B OBITY, MEIMIIMHE,
IPOMBIIIJICHHOCTH. BaxkHeline cTpouTenbHble MaTepualbl: KE€paMHUKa, CTEKJIO, LEMEHT, OeToH, xkene300eToH. IIpobiaembl
0€30I1aCHOr0 MCI0JIb30BaHMsI CTPOUTEIBHBIX MaTePHAJIOB B TOBCEAHEBHOM KU3HU

2.8

XVUMUYECKUH D3KCHEPUMEHT: H3ydyeHHEe 00paslloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJSHOM KHCIOTHI; MpPOBEACHUE
KAUeCTBEHHBIX pPEaKIMi Ha XJOPUA-UOHBI U HAONIOJICHHE NMPU3HAKOB UX MPOTEKAaHUS; OMBITHI, OTpa’karoulue (U3NYecKue u
XMMHUYECKHE CBOWCTBA raJIOTEHOB U UX COeTMHEHUH (BO3MOKHO MCIOIb30BaHUE BUICOMATEPHAIIOB); O3HAKOMJIEHHE ¢ 00pa3liaMu
XJIOPUI0B (TaJIOT€HU/IOB); 03HAKOMJIEHHE C 00pa3liaMu cepbl U €€ CoeTMHEHUSIMU (BO3MOKHO HCTI0JIb30BaHHE BUI€OMATEPUATIOB);
HaOJroieHue mpolecca oOyriIMBaHUs caxapa MOJ| JIeHCTBUEM KOHILIEHTPUPOBAHHON CEpHON KHUCIOTHI; U3yYEHHE XMMHUYECKHX
CBOWCTB pa30aBlIeHHON CEPHOM KHUCIOTHI, POBEJeHHE KauyeCTBEHHON peakIuu Ha cylb(haT-MoH M HaOJIrofeHue MpHu3Haka eé
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MPOTEKAHUS;, O3HAKOMIIEHHE C (PU3MYeCKMMH CBOWCTBaMHU a3oTa, (ochopa m MX coeAMHEHHN (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMAaTEPHAIIOB), 00pa3liamMu a30THBIX U (pochopHBIX yA0OpeHuit; modydeHue, COOMpaHue, paco3HaBaHue U U3yu4eHue CBONCTB
aMMHaKa; MpOBEJEeHUE KAaYeCTBEHHBIX pEakluii Ha HOH aMMOHMS U (ochaT-uOH U HU3y4YeHHE MPU3HAKOB UX MPOTEKaHMUS,
B3aMMOJICICTBHE KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C M0 (BO3MOXKHO HCIIOJIb30BAHHUE BUAEOMATEPUAJIOB); U3YUCHUE
MoJiele KpHUCTaUIMYECKUX peméTok anmasa, rpadura, ¢yuiepeHa; 03HaKOMIICHHE C MPOLIECCOM aJICOPOIMM pacTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM IPOTHUBOrasa; MOJyu€HHUE, COOMpaHHE, pacliO3HABAaHUE U U3YYCHHE CBOMCTB
YIICKUCIIOTO ra3a; MPOBEJACHUE KaYeCTBEHHBIX PeaKluidi Ha KapOOHAT- U CHIIMKAT-UOHBI U U3YYCHHE MPU3HAKOB UX IMPOTCKAHWS,
O3HAKOMJICHHE C MPOAYKLMEN CHIMKATHOW IMPOMBIIUICHHOCTH; PELICHUE SKCIEPUMEHTAIBHBIX 3aJad N0 TeMme «BaxkHeummue
HEMETAJIBI U UX COECIUHEHUS»

3.1

MeTanibl ¥ X COSAMHEHUS

OOmias xapakTepUCTUKA XMUMHYECKUX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHMHM WX TmosioxkeHus B llepumoamdeckoil cucreme
xummudeckux anemeHToB JI.M. MenaeneeBa u ctpoenus atoMoB. CTpoeHHe MeTaiioB. MeTammudeckas CBsi3b U METaJUIMYecKas
KPUCTAIIIMYECKasl peIIETKA. DIECKTPOXUMHUYECKHUM Psii HANIPSHKEHUH METaIOB

3.2

duznueckue U XMMHUYECKHE CBOICTBa MeTaiioB. OO0mue crocoObl MoydeHus MeTauioB. [IoHsATHE O KOPpO3WUM METaJlIOB,
OCHOBHBIE CIOCOOBI 3aIIUTHI X OT Koppo3uu. CriaBsl (CTalb, YYT'YH, AIOPATIOMUHUIN, OpOH3a) M UX MPUMEHEHHE B OBITY U
HIPOMBIIIJICHHOCTH

3.3

3.4

3.5

[Ilenounbie MeTauibl: nojioxkeHue B [lepuoanueckoi cucreMe xumuyeckux anemeHToB .M. MenneneeBa; cTpoeHUE UX aTOMOB;
HaxoJieHrue B mpupojae. Pusndeckrne U XUMUUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kaiusi). OKCUIIBI U THAPOKCUIBI HATPHUS U
Kanus. [[puMeHeHre meaouHbIX METAJIIIOB U UX COEAMHEHHI

[IlenoyHo3emMenpHbIE META/UIBI MArHUM M KaJbLMW: NOJoKeHue B llepuoaudeckor cucreMe XMUMHYECKHX 3yieMeHTOB J[.U.
MeHnpneneeBa; CTpOEHHE HMX aTOMOB; HaxOXJIeHHE B mpupoae. dusnueckue M XUMHUYECKHE CBOMCTBA MAarHus U KaJbLUs.
Baxneitmme coequHeHns KaIbIus (OKCHI, THAPOKCUT, coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUS

ANfOMMHUI: TIOJ0KEHHUE B HepHOHquCKOﬁ CUCTEME XUMHUYCCKHUX 3JICMCHTOB I[I/I MeH,I[eJ'IeeBa; CTPOCHUC aTOMa, HAXOXKXIACHUC B
npupozae. Ddu3ndecKre 1 XUMHUYECKUE CBOMCTBA aTFOMUHMSL. AM(I)OTepHBIC CBOIMCTBA OKCHAA U THUAPOKCHU A aJTIOMHUHUSA

3.6

Kenezo: monoxenue B [lepuognueckoil cucreme xuMuueckux sneMeHToB JI.JM. MeHneneeBa; cTpoeHHe aToMa; HaAXOKJICHUE B
npupoae. Gusndeckne m XxUMHUUECKHe CBOWMCTBa keie3a. Okcunbl, ruapokcuasl u conu kenesa(ll) u xeneza(lll), ux cocras,
CBOMCTBA U MOJIyYEHUE

3.7

XUMHUYECKUN SKCIEPUMEHT: O3HAaKOMJIGHHE C o0OpaslamMu METaUIOB W CIIaBOB, WX (PU3WYECKHMMH CBOWCTBAMH; H3y4YeHHUE
pe3yJbTaTOB KOPPO3UU METaUIOB (BO3MOXKHO KCIIOJIb30BAaHUE BHUJECOMATEPHANIOB), OCOOCHHOCTEM B3aMMOIEHCTBHS OKCHAA
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KaJIbLUs U HAaTpUs C BOJOW (BO3MOXKHO MCIIOJIb30BAHHE BHJIEOMATEPHAIIOB); UCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI; Mpoliecca
TOpPEHUS JKeje3a B KUCIOopoe (BO3MOXKHO HCIIOJIb30BAHKUE BUIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHHUS KaueCTBEHHBIX peaKIUi
Ha WOHBI (MarHus, Kajblus, amroMuHus, 1uHka, kenesa(ll) u xenesa(lll), mexu(ll); HabmromeHnne u omucaHue IPOIECCOB
OKpalllMBaHUsl TUIAMEHU WOHAMH HATPHS, Kaluid U Kajublus (BO3MOXKHO HCIIOJIb30BAaHHME BHJIEOMATEPHANIOB); HCCIEAOBAaHUE
aM(OTEpHBIX CBOMCTB I'MIPOKCH/IA AIFOMUHHUS U TUAPOKCUIA LIMHKA; PEIlIeHUE SKCIIEpUMEHTANIbHBIX 3aj1a4u 1o Teme «BaxHeiimue
METAaJUIbl U UX COSAMHEHHS»

4 XUMHS U OKPY’KaoILas cpena
41 Hosble matepuransl U TexHONIOrUMU. BemecTsa 1 MaTepuaibl B IOBCEAHEBHOM JKU3HU YelOBEeKa. XUMUS U 310pOBbe. be3omacHoe
' UCIIOJIb30BaHUE BEUIECTB M XUMUUECKUX peakuuid B ObITy. [IepBas moMoIp Npyu XUMHUYECKUX 0)KOTaX U OTPABICHHIX
OCHOBBI IKOJIOTMYECKON TI'PaMOTHOCTH. XHMHYECKOE 3arpsi3HeHue okpyxaromeid cpensl IIJIK. Ponp xumum B pereHun
4.2 9KOJIOTHYECKUX MpobiieM. IIpupoiHble HCTOYHUKH YTIEBOAOPOAOB (Yroib, IPUPOJHBIN a3, HEPTh), MPOIYKTHI UX EepepadoTKH,
UX pOJIb B OBITY U IPOMBILIIIEHHOCTH
4.3 XUMHUYECKUH 3KCIIEPUMEHT: U3ydYeHUe 00pa30B MaTepUaIOB (CTEKIIO, CIUIaBbl METAJLIOB, MIOJIMMEPHbIE MaTepHalibl)

IMPOBEPSIEMBIE HA OI'D 110 XUMHU TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM

ITPOI'PAMMbI

OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0230BOr0 YPOBHS OCBOCHHSI OCHOBHOM
TIPOBEPHEMOTO o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI0 00111ero 00pa3oBanus Ha ocHoBe PI'OC
TpedoBaHuUs
1 IIpencrasnenue:
0 II03HABAEMOCTHU SIBJICHUU npupoJbl, MTOHUMAaHHNEC OOBEKTUBHON 3HAYMMOCTA OCHOB XHMHYECKOH HAayKH Kak
11 00JacT COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIel KyJabTypbl M HPAaKTHUYECKOH AeATeIbHOCTH
YEJIOBEKa B YCJIOBUSIX COBPEMEHHOTO OOIIECTBA; TOHUMAHUE MECTa XUMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK
0 Hay4HbIX METOJaxX MO3HAHHUSA, B TOM YHUCJE SKCIEPUMEHTAIbHBIX U TEOPETHUYECKUX METOAAaX HCCIEIO0BAHUSA
1.2 BEIIECTB M U3YYCHUS XUMUYECKUX PEaKIIHii; YMEHUE UCIOIB30BaTh MOACTH I OOBSICHEHUSI CTPOCHUS aTOMOB

U MOJIEKYJI
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1.3

0 chepax mnpodeccHOHANBHON AESITETPHOCTH, CBSI3aHHBIX C XUMHUEH M COBPEMEHHBIMH TEXHOJOTHUSMU,
OCHOBaHHBIMH Ha JOCTH)KCHUSX XUMHYECKON HAyKH, YTO MMO3BOJIUT OOYYAIOUIMMCS pacCMaTpUBaTh XUMHIO KaK
chepy cBoeil Oynymielt mnpodheccCHOHANBbHOM JEesTeNbHOCTH U CAeNaTh OCO3HAHHBIM BBIOOP XUMHH Kak
npoUIBLHOTO MpeIMeTa MpHU Mepexo/ie Ha YPOBEHb CpeiHero o01iero oopa3oBaHus

BianeHne cucteMoll XMMUYECKMX 3HAHUHW M yMEHHUE IPUMEHATh CHUCTEMY XHMHMUYECKMX 3HAHHMM, KOTOpas
BKJIIOYAET:

2.1

BOXHEHIIINE XMUMHUYECKUE TOHSTHUS: XUMUYECKHI 3JEMEHT, aTOM, MOJIEKYyJa, BEIIECTBO, MPOCTOE M CIOXKHOE
BEIIECTBO, OJTHOPO/IHAS U HEOJHOPOJHAS CMECh, OTHOCUTEIILHBIC aTOMHASI U MOJIEKYJISIPHAsE MacChl, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAS Macca, MOJIIPHBIA 00BEM, OKCHI, KUCIIOTa, OCHOBAHUE, COMb (CPEIIHSs), XUMUIECKast
PEaKIHsl, PEaKIIMK COCAMHCHUS, PEAKITUH Pa3I0KCHUS, PEaKIIUH 3aMEIICHHS, PeaKkIni 0OMeHa, TeTIoBOH 3P PeKT
peakuuu, 3K30- U SHJOTEPMUUYECKUE PEAKIIMU, PACTBOP, MACCOBask JOJISI XMMHUECKOTO AJIEMEHTA B COCIMHEHUU,
MaccoBas JI0Js W TMPOILICHTHAs KOHIICHTpAlMsl BEIIECTBA B PacTBOpE, SAPO aroMma, AJIEKTPOHHBIM CIIOM aToMma,
aToMHas ~ opOuTalb, paguyc  aToMa, BAJIEHTHOCTb, CTENEHb  OKUCJICHHUS, XHUMHUYECKas  CBS3b,
3JIEKTPOOTPULIATEBLHOCTD, MOJSPHAs U HEMOJISIpHAsT KOBAJICHTHAs! CBSI3b, MOHHAS CBS3b, METAJUINYECKas CBS3b,
KpHUCTa/TH4ecKasi peméTka (aToMHasi, MOHHAs, METAITMYECKasi, MOJIEKYJIIpHAast ), UOH, KATUOH, aHUOH, AJIEKTPOJIUT
U HEIJICKTPOJIUT, OJICKTPOJIUTHYECKAs  JUCCOIMAIMS, PEAKIHUH HOHHOTO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMH, OKUCIUTEIb U BOCCTAHOBUTENb, OKHCIICHHE W BOCCTAaHOBIIEHUE, SJICKTPOJIM3,
XUMHUYECKOE paBHOBECHE, 0OpaTUMbIE U HEOOpAaTUMBIC PEAKIIMU, CKOPOCTh XUMHUUYECKON peaKIfy, KaTalu3arop,
[TJIK, xopp0o3usi METAJUIOB, CILIABHI

2.2

2.3

OCHOBOIIOJIararoIe 3aKOHbI XUMHUH: 3dKOH COXPAaHCHHW A MACCHI, HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH I[I/I MeH,ueneeBa, 3aKOH
IIOCTOAHCTBA COCTaBa, 3aKOH ABOF&I{pO

TCOpHUU XUMUHU: ATOMHO-MOJICKYJISIpHAs TCOpUA, TCOPUSL 3JICKTpOJ'IHTPI‘-ICCKOI>i AuCCconranuun

3.1

3.2

Bianenne ocHOBaMU XMMUYECKON TPAMOTHOCTH, BKJIIOYAIOIIEH:

yYMEHHUE MPaBUIIbHO MCII0JIb30BaTh U3yUEHHBIE BEIIECTBA U MaTepHaibl (B TOM YHCIIe MUHEpAIbHbIE YI00peHHUs,
METaJUIbl U CIUIABbI, IPOJAYKTHI epepabOTKH MPUPOIHBIX HICTOUHUKOB YIII€BOJOPOJOB (YIJIs, HPUPOIHOIO Iasa,
HeTH) B OBITY, CEIILCKOM XO035HCTBE, Ha MPOM3BO/ICTBE M MOHUMAaHUE 3HAYCHUS KUPOB, OEIIKOB, YTIEBOAOB IS
OpraHu3Ma 4YeJlOBEKa; yMEHHUE MPOTHO3MPOBATH BIMSHHE BEIIECTB U XWMHUYECKHX IPOIECCOB HA OPraHU3M
YEJI0BEKA U OKPYKAIOIYIO IPUPOJHYIO CPELy

YMCHHUEC UHTCTPUPOBATD XUMHNYCCKUC 3HAHUA CO 3HAHUAMU JPYTIUX y‘Ie6HBIX npeaAMETOB
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HAJIMYME OTbITAa PAOOTHI C PA3TUYHBIMU UCTOYHUKAMU MHPOPMALIUU IO XUMUH (HAy4dHAs U HAYYHO-TIOMYJIsIpHas

33 JauTepaTypa, CJIoBapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)
3.4 yMeH#e 00BEKTUBHO OIEHUBATh HH(DOPMAIIHIO O BEIIECTBAX, MX MPEBPAIICHUSIX U TPAKTHYESCKOM MPUMEHEHUH U
' YMEHME UCII0JIb30BATh €€ JIJIsl pelIeHUs y4eOHO-T103HaBaTEIbHBIX 3aa4
Bnagenue ocHOBaMU MOHATUHHOTO ammapara U CHUMBOJMYECKOTO f3bIKa XUMHUH JUIsl COCTaBIICHUS (HOpMYII
4 HEOPraHWYECKHUX BEIIECTB, YPABHEHUNH XMMHUYECKUX PEaKIHi; OCHOBaMU XuMH4eckor HomeHkiatypsl (IUPAC
Y TPUBUAJILHOMN)
YMmeHne 00bACHATH CBSI3b MOJIOKEHUS 3eMeHTa B [lepuoanyeckoil cuctemMe ¢ YUCIOBBIMH XapaKTepUCTUKAMU
5 CTPOEHHSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3apsj sApa, o0lee YUCIIO AIEKTPOHOB), paclpeaesieHueM
3JIEKTPOHOB 10 YHEPTETUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KAJIUS U KaJIbIHs
[IpencraBneHre o0 TEPUOJUYECCKONW 3aBUCUMOCTH CBOWCTB XHMHYECKHX JJEMECHTOB (pajMyC aroma,
6 JIEKTPOOTPHUIIATEILHOCTB ), TPOCTHIX U CIIOKHBIX BEIIECTB OT MOJIOKECHHUS 3JIeMeHTOB B [leproqudeckoii cucreme
(B MaJbIX MEPUOAX U INIaBHBIX MOATPYIIAX) U JIEKTPOHHOTO CTPOCHUS aTOMa
7 Ymenne kinaccuupoBarh:
7.1 XUMHUYECKHE JIEMEHTHI
7.2 HEOpraHUYEeCKUE BEIIeCTBa
7.3 XUMUYECKHUE PEaKII1
8 YMeHue ornpenensrs:
8.1 BaJICHTHOCTh M CTEIEHb OKHUCIECHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJ] XUMUYECKOU CBSI3U M THUTT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep Cpeibl B BOAHBIX PacTBOpax BeHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTETh H BOCCTAHOBHUTEIh
9 YMeHnue xapakTepu3oBarh (pU3ndecKre U XMMUYECKHUEe CBOMCTBRA:
0.1 MPOCTHIX BEIIECTB (KUCIOPOMA, 030H, BOJAOPOA, TpaduT, aiiMas3, KpeMHHH, a30T, pocdop, cepa, Xyop, HATpUH,
' KaJIi, MarHui, KaJabllui, aIIOMUHUN, )KeJIe30)
9.2 CJIOXHBIX BEIIIECTB, B TOM YHUCJIC UX BOJHBIX PACTBOPOB (BOJIa, aMMHAK, XJIOPOBOIAOPO/I, CEPOBOIOPOT, OKCHJIBI U

ruapokcu bl MetamuioB I-11A rpymn, amomunus, meau (1), nunka, sxenesa (11 u 1), okcuast yrinepona (11 u 1V),
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kpemuus (1V), azora u gocdopa (111 u V), cepsr (IV u VI), cepaucras, cepnas, a3otuctas, a3oTHas, pocdopnas,
yrojbHasi, KpeMHHUEBas KUCIIOTA M UX COJIN)

IMPOTrHO3UPOBATH U XaPaAKTCPU30BATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUA, IPUMCHCHUC

9.3 BEIICCTB B 3aBUCUMOCTH OT UX CBOWCTB, BO3MOXKHOCTH MPOTCKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3IMUHBIX
YCIIOBUSAX
10 YMeHHne COCTaBIATh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHUS PEaKIIHii, B TOM YHCIIE:
10.1 peaxiuii HOoHHOTrO 0OMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peaKLnit
10.3 WLTIOCTPUPYIOMIMX XUMUYECKUE CBOMCTBA N3YUEHHBIX KJIACCOB (IPYII) HEOPraHMYECKUX BEIIECTB
104 MOITBEPIKIAIOIINX TCHETUYCCKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BBIYUCIATD (MIPOBOJUTH PACUETHI):
111 OTHOCUTEIIEHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO JJIEMEHTa B
' COEIMHEHUN
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 ypaBHEHHUSM XHUMHUYECKHUX PEaKIUil U HAXOAUTh KOJIWYECTBO BEIIECTBA, OOBEM M MacCy peareHTOB WIIU
' MPOJYKTOB PEAKIIUU
12 Brnagenue (3HaHUE OCHOB):
OCHOBHBIMHM METOJaMH HAYYHOTO IMO3HaHWs (HAOIIOJICHUE, U3MEPEeHUE, YKCIEPUMEHT, MOJICIHUPOBAHHUE) MPHU
121 M3YYEHUU BEIIECTB M XUMHYECKHUX SIBICHUN; yMeHue chopMyiaupoBaTh MpoOieMy U NPEUIOKHUTh MYTH €€
perIeHus
12.2 0e30macHoOl paboThl ¢ XUMHUUECKUMHU BEIIECTBAMH, XUMHUECKOH MOCYI0i U 1a00paTOpHBIM 000pYyI0BaHHEM
mpaBWJIaMd 0€30MacHOTO OOpalleHus ¢ BEHECTBAMH, HCIIOIb3YEMBIMU B IOBCEJIHEBHOW XU3HU, MPAaBHIAMU
123 TIOBEJICHUS B IEJISIX COEPEIKEHUS 3I0POBhs M OKPYKAIOIIEH MPUPOIHON CpeJibl; MOHMMaHHUE Bpena (OMacHOCTH)
' BO3JICHCTBUS Ha KUBBIE OPTaHU3MBI OMPEIEIIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS W MPEIOTBPAIICHUS HX
BPETHOT'O BO3JICUCTBHUS
13 Hannuaue npakTHYeCKUX HABBIKOB TUTAHUPOBAHMSI M OCYIIECTBIICHUS CIICTYIOIINX XUMUYECKUX IKCIIEPHMEHTOB:
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131 U3yuyeHHE W OINuCaHue (U3NYECKHX CBOMCTB BEUIECTB; O3HAKOMJICHHE C (DU3MUYECKUMH U XHMHUYECKUMHU
' SBJICHUSIMU; OTIBITHI, MITFOCTPUPYIOILME IPU3HAKU POTEKAHUS XUMHUECKUX PEaKLUi
13.2 U3ydeHHe croco0OB pa3feieHus cMecen
13.3 HOJy4eHHE KHUCIOPOAA U U3Y4YEHHUE €ro CBOMCTB; IOJY4YEHUE BOJOPOJA U U3YUYEHHE €ro CBOMCTB; IOJIy4YEHUE
' YIJIEKHUCIIOrO Ta3a U U3yYeHHE ero CBOMCTB; OJyYeHHe aMMHaKa U U3y4eHHE ero CBOMCTB
13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA
135 IPUMEHEHHE UHIUKATOPOB (JIakMyca, METUJIOpaHXka U (eHosTanenta) A1 ONpeaeseHus XapakTepa cpesl B
' pacTBOpax KHMCJIOT U LIe04Yei
UCCIIE/IOBAHNE M OIMCAaHUE CBOWMCTB HEOPraHWYECKHX BEILECTB Pa3IMUHbIX KJIACCOB; M3YUCHUE B3aUMOJICHCTBUS
13.6 KUCJIOT C METaJUIAMH, OKCUIaMH METAJIOB, PACTBOPHUMBIMHU U HEPACTBOPUMBIMU OCHOBAaHUSAMM, COJISIMHU; OJyYEHUE
' HEpacTBOPUMBIX OCHOBAHM; BBITECHEHHE OJHOIO0 MeTajlja JpPYI'MM U3 pacTBOpa COJM; MCCIEJOBAaHUE
aM(OTEPHBIX CBOMCTB FMIPOKCUIIOB AIIFOMUHUS U IIUHKA
pelIeHre AKCIePUMEHTANBHBIX 3a7ad 1Mo TemaMm: «OCHOBHBIE KIIAacChl HEOPTaHUYECKUX COCTUHEHUN;
13.7 «DNEKTPOINTHYECKAs TUccolanusy»; «BaxkHeine HemeTamibl U UX COeAMHEHUs»; «BaxHelme MeTamisl 1
UX COETUHEHUS»
XUMHYECKHE OKCIEPUMEHTHI, WILIIOCTPUPYIOIIUE TMPHU3HAKK MPOTEKaHWs pPEaKIuid HMOHHOTO OOMEHa;
13.8 Ka4eCTBEHHBIE PEaKI[MH Ha MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI: XJIOPHI-, OPOMHUI-, HOJHI-, CYTb(aT-
' , bocdar-, kapOoHaT-, CHIMKAT-aHUOHBI, TUAPOKCHI-MOHBI, KATHOHBI aMMOHWSI, MAaTHUs, KaJIBIUS, aTFOMHHNS,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA
14 YMenue:
141 NPEJCTaBIATh PE3YNbTaThl SKCIIEPUMEHTA B (hOpMe BBIBOJIOB, JI0KA3aTENIbCTB, IPpa)uKOB U TaOJMIl U BBISBISATH
' SMIMPUYECKHE 3aKOHOMEPHOCTH
14. YCTAHABJIMBATh CBSI3M MEXKIy pEaJbHO HAONIOMAEMBIMH XHUMHYECKUMH SIBJICHUSMH W TIPOILIECCAMH,
' MPOUCXOSIINMHU B MaKpO- 1 MUKPOMHUPE, OOBSICHATH IPUINHBI MHOTO0OPa3HsI BENIECTB

INEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, ITIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

‘ Kon ‘ IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
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HepBOHaqaanHe XUMHUYCCKUC ITOHATUA

1.1 YucTteie BemecTBa u cMecu. CriocoObI pasiesieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JI€EMEHThI. CUMBOJIBI XUMUYECKHX 3J1EMEHTOB. [IpoCThIe U C0KHBIE BELIECTBA.
1.3 Xumuueckast popmynia. BaneHTHOCTh aTOMOB XUMHUYECKUX 31€eMEHTOB. CTENeHb OKHCICHHS
14 3aKOH MOCTOSHCTBA cocTaBa BemlecTB. OTHOcUTENbHAas aroMHas Mmacca. OTHOCHUTENbHAs MOJIEKyJsipHas macca. MaccoBas a0is
' XUMHUYECKOT'0 JIEMEHTA B COCIMHEHUH
15 KonuyectBo BemectBa. Monbs. MonsipHast Macca. MossipHbIii 00bEM ra30B. B3anMOoCBsI3b KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX
' CIIMHUII BEIICCTBA
16 ®u3znueckue U XMMHUYECKUE SIBICHUS. XHUMHUYECKass peakuus UM €€ MPU3HAKU. 3aKOH COXPAaHEHMs] MAacChl BEHIECTB. XHMMHUYECKHE
' ypaBHEHHUS
2 [lepuonnueckuii 3akoH u [lepuonnueckas cucrema xummuueckux 3meMenToB .M. MenneneeBa. CTpoeHue aToMOB
21 Ilepnonnueckuit 3akoH. Ilepnoguyeckas cucrema xumudeckux sneMeHToB .M. Menneneesa. Ilepuoasl u rpynnel. @u3ndecKkui
' CMBICII ITOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JJIEMEHTA
59 Crtpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue AIEKTPOHHBIX 000JI04€K aTOMOB MEPBBIX 20 XUMUYECKUX
' aneMeHToB llepuoanyeckoii cuctemsl J[.1. MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHUYECKHMX JJIEMEHTOB MEPBbIX TPEX NEPHUOIOB, Kalus, KalblMs (paanyca aToMOB,
2.3 JIEKTPOOTPHUIIATEILHOCTH, METAUIMYECKUX U HEMETANIMYEeCKUX CBOWCTB) M MX COEIMHEHMH B COOTBETCTBHM C TOJOXEHHEM
971€MEHTOB B Ileproanueckol cucreMe U CTPOCHUEM UX aTOMOB
3 CrtpoeHue BemecTBa
31 Xumudeckas cBsi3b. KoBaneHTHas (MOJsIpHAs U HEMOJSIPHAsi) CBSI3b. DJIEKTPOOTPUIATENILHOCTh XMMHUECKHUX 3JIeMeHTOB. MoHHas
' CBsA3b. MeTaimnueckast CBsI3b
3.9 Tunsl kpucTaUIMYECKUX PEIIETOK (aTOMHAs, HOHHAs, METaNINYecKasi), 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAJUINYECKOU
' PELIETKY ¥ BUAa XUMUYECKOU CBSA3U
4 Baxneiimne npeactaBuTeI HEOpraHM4eCKux BemecTs. HemeTtauisl u ux coennHeHus. MeTaibl 1 UX COeAMHEHUS
Knaccudukanus 1 HOMEHKIaTypa HEOpraHMUECKUX COSAMHEHUI: OKCHI0B (COIe00pasyrolire: OCHOBHbIE, KUCIOTHbIE, aM(pOTEPHBIE)
4.1 U HecoJeoOpa3yrolue; OCHOBaHUN (LIENOYM U HEPAaCTBOPHMBIE OCHOBAHMSA); KHCIOT (KHUCIOPOACOEpKaIue U OECKUCIOPOIHBIE,

OJTHOOCHOBHBIE U MHOTOOCHOBHEIE); COJIeH (CpEIHUX U KUCIBIX )
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dusznueckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJIOPOJA, XJIOpa, KHCIOpOAa, cepbl, a3ora, ¢ocdopa,

4.2 yIJIepoia, KpEMHHUS

43 dusnueckrue U XUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB-METAIUIOB: JIUTHUS, HATPHUS, KaJusl, MaTHUS U KaJIbLIUS, aJJIOMUHMUS, Kele3a.
' DNEKTPOXUMHUUECKUN Psiji HAIIPSHKEHUH METaIIIOB

4.4 Pu3nuecKrue 1 XMMUYECKHE CBOMCTBA BOJOPOIHBIX COEUHEHNI HEMETAIOB: XJIOPOBOAOPO/1a, CEPOBOAOPOA, AMMHUAKA

45 dusnyeckue 1 XUMHYECKUE CBOicTBa okcuaoB HemetamwioB: cepol (1V, V1), azota(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V),

kpemuus(1V). [TonydeHue okCHI0B HEMETAIIIOB

4.6 Xumuueckue cBoiicTBa okcuaoB: MetaiuioB |A-IIA rpynm, nunka, mexu(l1) u sxenesa(ll, 111). Tlonydenne okCHmI0B METAIOB

47 XUMUYECKHE CBOMCTBA OCHOBaHMH U aM(pOTEPHBIX TUAPOKCUIOB (Ha IpUMepe THIPOKCUIOB aTIOMUHUS, JKeJle3a, IMHKa). [lomyuenue
' OCHOBaHUU M aM(POTEPHBIX THAPOKCUIOB

48 OOmue XWMHYECKHME CBOWCTBA KHCJIOT: XJIOPOBOJOPOJHOH, CEPOBOJOPOIHON, CEPHHUCTOHM, CEpHOH, a30THOH, (ochopHOH,

KPEMHHEBOM, yroiabHO#. Oco0ble XUMHUECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEPHOI M a30THOU KUCIIOT. [loydenue kuciaor

4.9 OObuue xuMHUYeCKue CBOMCTBA cpenHux coneil. [lomyuenue comeit

4.10 [Tony4yenue, cobupanue, pacro3HaBaHHE BOJIOPO/Ia, KUCIOPOa, aMMHaKa, YIIIEKHCIIOro Taza B JIabopaTopuu

411 [Tonydyenue amMmmmuaka, CEpHOM U a30THOW KUCIIOT B IPOMBINUIEHHOCTH. OOII1e crioco0bI MOIy4YeHUs METAIIJIOB

4.12 ['eneTnyeckast CBSI3b MEXKIy KJIaCCAMH HEOPTaHMYECKUX COCTUHECHUM
5 XUMHYECKUE PEAKIUN

51 Knaccudukanus XUMHUECKUX peakluuid MO pa3IUYHBIM MPH3HAKaM: MO0 YHCIY U COCTaBy YYaCTBYIOIIMX B PEaKIMM BEUIECTB, IO
' TerI0BOMY 3(h(}EKTy, MO0 U3MEHEHUIO CTENEHEeH OKUCICHHSI XUMUYECKIX DJIEMEHTOB

59 TeroBoi >pPexT XUMUIECKON peakiiyi, TEPMOXUMHUUECKHE YpaBHEHUs. DK30- M DHIOTEPMHUUYECKUE Peakluu. TepMOXUMHUECKUE
' ypaBHEHHUS

53 OKHCIIUTENTbHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENM W BOcCTaHOBHUTENU. llpouecchl OKHUCIEHHS W BOCCTAHOBJICHUSI.
' DNEeKTPOHHBINH OalaHC OKUCIUTETbHOBOCCTAHOBUTENBHON PEeaKINK

5.4 Teopus smekTponuTHYECKON Aucconnanun. KaTnoHbl, aHMOHBI. DJIEKTPOJIUTHI U HEXJIEKTPOIHUTHL. CHIIBHBIC U CIIA0BIE DJICKTPOTHUTHL.
' Crenens aucconuanuu

5.5 Peakiiuu nonHOro oOMeHa. Y cIoBHS MPOTEKAHUS PeaKIuii HOHHOTO OOMEHa, TIOJIHBIE M COKPAIIEHHbIE HOHHBIC YPAaBHEHUS PEaKITUA
6 XuMus U OKpYXkarolas cpeaa
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6.1 BemecTtsa m Marepuasisl B TOBCEIHEBHOW >KM3HHM 4eEJIOBEKA. be3omacHOe HMCIOJb30BaHHME BEIIECTB M XHMHUYECKHX PEAKUHUN B
' naboparopuu u ObITy. [lepBast moMoIb TPU XUMHUUECKUX 0XKOTaX U OTPABICHUSIX
XUMHUYECKOE 3arps3HEHHE OKPYKAIOMIEH cpenbl (KUCIOTHBIC JTOXKIW, 3arpsi3HEHUE TMOYBBI, BO3AyXa W BOJOEMOB), CIIOCOOBI €ro
6.2 npenorBpamenus [Ipenensnas nomyctumas koHuentpauust BemecTtB (IIK). Ponb XumMum B pemieHHH SKOJIOTHYECKUX MPOOIIEM.
Ycunenne napHUKOBOTO 3P deKTa, pa3pymieHue 030HOBOTO CIIOS
[Ipumenenue cepsbl, a3ora, ¢ocdopa, yriepoaa, KpeMHUS U UX COCIUHEHHM B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
6.3 xo3siictBe. [IpuMeHeHe METaNIOB U CIUTABOB (CTallb, YYT'YH, JIOPATIOMUHUMN, OpOH3a) B OBITY ¥ IPOMBIIIUICHHOCTH HX COCTUHEHUI.
[ToHsITHE O KOPPO3UH METAILIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI KX OT KOPPO3UU
6.4 [IpupoHbIE HICTOYHUKH YTIIEBOJOPOAOB (Yroib, MPUPOJHBIN Ta3, HEPTH), MPOAYKTHI X MepepaboTku (OCH3UH), UX POJIb B OBITY H
MIPOMBIIIJICHHOCTH
6.5 [lepBoHaYaIBHBIC TOHATHS 00 OPraHUYECKIX BEIIECTBAX KaK O COSAMHEHUSX YIiepoa (MeTaH, 3TaH, 3THIICH, al[eTUIICH, STAHOJI, TJIUICPUH,
yKcycHas kuciora). [ToHsTHe 0 OMOIOTHYECKH BaKHBIX BEIIECTBAX: KUPaX, OeIIKax, YIiIeBoIaX — M UX POJIU B )KU3HHU YEIIOBEKA
7 Pacuérer:
7.1 o GpopmyaaM XUMUYECKUX COeTMHEHUN
7.2 Macchl (MaccoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHHSIM

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
1.T"a6puansn,Oner CepreeBuy. Xumus: 8- kiacc:0a30Bblid ypoBeHb :yueOHUK—M.: [Ipocsenienue,2024

2. I'abpmansn,Oner CepreeBud. XumMust:9-i kiracc:0a30Bbiid ypoBeHb :yueOHHUK—M. IIpocBemenue,2024
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA
1.Panenkuit A.M. Xumus. Jlunaktudeckuii Matepua.8-9kmaccel:mocodbue s yaureneir oomeoodpas. Opranuzanuii —M.:IIpocsemenne,202 1

2.I'opkoBenko M.1O. IToypounsie pa3zpaboTku no xumun:8-9 knacec.-M.BAKO,2007

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.https:/resh.edu.ru/ Poccuiickast aieKTpOHHAsK IIIKOJIa

2.http://www.chemnet.ru I'azera «XuMusi» U calT 11 yauTenst «5 Uy Ha YpOK XHMHUNY
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https://resh.edu.ru/
https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g

3.http://him.1september.ru Enqunast komnekius [{OP: [peamerHas KoyuteKius «XAMHUsI»
4.http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIepUMeHThI: xumusi. Koiekuus Poccuiickoro o01meo0pa3oBaTeinbHOT0

noprana
5. http://www alhimik.ru Bcepoccuiickast onummana ImKoJIbHHUKOB 10 XUMUAU
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https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
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