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N3MEHEHU A

«XUMHUY

B pab0OuyI0 IpOrpaMmy Mo y4eOHOMY MPEAMETY

B COOTBETCTBUU ¢ DenepanbHOi 00pa3oBaTeIbHON TPOrpaMMO OCHOBHOT'O OOIIIEro 00pa3oBaHUs

2023 — 2026 1T.

YpoBeHb: 0OCHOBHOE 00111ee 00pa3oBaHme




HHOACHUTEJBbHAA 3AIINCKA

[IporpaMMa mo XuMUU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMsI COCTABIIEHA HA OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS OCHOBHOI
00pa3oBaTeNbHON MPOrpaMMBI OCHOBHOTO 00ImIero oOpaszoBanus, mpenctaBieHHbix B ®I'OC OOO, a Takke Ha OCHOBe (eacpanbHON pabdoueit
MPOrpaMMbl BOCHHUTAHUS M C Y4ETOM KOHIICTIIMU TpEnojiaBaHus y4eOHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoit
denepanuu.

[IporpamMMa mo xumMuM JNa€T MpEACTaBICHUE O IEeNAX, oOmeld cTpaTternd OOy4eHHs, BOCIHMTAHUSA U Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMHU
y4eOHOTO TMpenMeTa, YCTaHaBIMBAeT oO00s3aTeNbHOE MPEIMETHOE COJIEp)KaHHWe, TMPEAyCMATPUBAET paCIpeieieHne ero 1o KiaccaM W
CTPYKTYypUPOBaHHE IO pa3jieiaM M TeMaM IMPOrpaMMbl MO XHWMHUH, OMpEAeNseT KOJIUYECTBEHHbIE W KAYECTBEHHBIC XapaKTEPUCTHKU COJIEPKaHUs,
PEKOMEHAYEMYIO IOCIIEI0BATEIBLHOCTh M3YUYCHHS XHUMHU C yYETOM MEXIPEIMETHBIX UM BHYTPHUIIPEIMETHBIX CBS3EH, JIOTUKH y4eOHOTO Tpoliecca,
BO3PACTHBIX OCOOCHHOCTEH OOyuaroluxcs, OMpeesieT BO3MOKHOCTH MpeAMeTa IJs pealn3alud TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUSI OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOTO 00IIIero oopa3oBaHus, a Takke TpeOOBaHUH K pe3yibTaTaM oOydeHHs XMMUHU Ha YPOBHE IeJel
W3YYEHHUs IIPEIMETa U OCHOBHBIX BHIOB yUe€OHO-TIO3HABATEIILHON IEATEIbHOCTH 00YUYaIoIerocs Mo OCBOSHUIO yUeOHOTr0 COIepPKaHuUs.

3HaHWE XUMUH CITy’)KUT OCHOBOH /151 (POPMHUPOBAHUS MHUPOBO33PEHUsI 00yUarOMIErocs, ero MpeiCTaBIeHU 0 MaTepUaIbHOM EIHHCTBE MHpA,
BXHYIO POJIb UTparoT (GopMUpYyeMble XMMHUEH MPEeACTaBICHHS O B3aUMOIPEBPAILCHUSAX IHEPIHMH W 00 HBOJIOLMU BELIECTB B MPHUPOAE, O MyTIX
perieHus: mIo0aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YETIOBEYECTBA — CHIPHEBOM, DHEPrETUUYECKOM, MUIIEBON M HKOJIOTHYECKON O€30MacHOCTH,
po0JIeM 3/1paBOOXPaHEHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET peal3allid BO3MOXHOCTEH JUIs caMopa3BUTHSL M (OPMHUPOBAHUS KYyJbTYphl JHYHOCTH, €€ oOwed M (QyHKIMOHAIbHOM
IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEH OOydYaroUIMXCs, HAaBBIKOB MX CaMOCTOSTENbHOW YyueOHOIl
JESTeTbHOCTH, HKCIEPUMEHTAIBHBIX U HCCIEIOBATEIbCKUX yMEHUH, HEOOXOAMMBIX KaK B TIOBCEIHEBHOW XHM3HH, TaK W B MPOPECCHOHATHLHON
NesTeNbHOCTH;

3HaKOMHT CO CIENM(PHUKON HAYYHOTO MBINUICHUS, 3aKJIabIBAET OCHOBBI IIEJOCTHOTO B3TJIsIa HA €JMHCTBO NMPHUPOJBI W YEIOBEKa, SIBISCTCS
OTBETCTBEHHBIM 3TAIOM B (DOPMUPOBAHUH €CTECTBEHHO--HAyYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

CTIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUSI K €CTECTBEHHO--HAYYHBIM 3HAHHSIM, K TPUPOJE, K YEIOBEKY, BHOCHUT CBOW BKIIAJ B
HKOJIOTHUECKOE 00pa30BaHue 00YHaIOLIIXCS.

JlaHHBIC HaNpaBJICHNUS B O0OYYCHUU XUMUHU 00ECTICUMBAIOTCS CIICITU(PUKON CONEpKaHMsI YIeOHOTO MpeaMeTa, KOTOPBIH SBISIETCS TeIarorndeckKu
alanTUPOBAHHBIM OTpa)keHHEM 0a30BOIl HAyKH XMMHHU Ha ONpEeAeIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOMIETr0 0Opa3oBaHWs OPUEHTHPOBAH HAa OCBOCHHE OOYYAIONIMMHECS CHCTEMBI NMEPBOHAYAIGHBIX MOHATHI
XUMHH, OCHOB HEOPTAaHUYECKON XUMHUU M HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX TIOHSATUN OPTaHUYECKON XUMUHU.



CtpykTypa copep:kaHus IPOrpaMMbl IO XMMUHU CPOPMHUPOBAHA HA OCHOBE CUCTEMHOTO MoAXo/a K e€ nzydeHuto. CoaepKaHue CKIAbIBACTCS U3
CHCTEMBI NTOHATUH 0 XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI NOHATUH 0 XuMHueckol peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI
I10 IIPUHIIMILY [TOCJIEI0BATEIbHOIO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOIO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /[. . MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHMSI O CTPOCHMH aTOMa U XUMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 JIEKTPOIUTUYECKOM JUCCOLMALMU BELIECTB B PacTBOpaXx.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU MOJYUYEHHBIX M OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT
OJTHOT'O YPOBHS K APYTOMY, BBITIONHAS (DYHKIIMH OOBSICHEHHUS M IPOTHO3UPOBAHMS CBOMCTB, CTPOSHUS M BO3MOYKHOCTEH MPAKTHYECKOTO TPUMEHEHUS U
IIOJIy4YEHHUS] U3y4aEMbIX BELIECTB.

OcBoeHme MPOTrpamMMbl 10 XMMHH CIIOCOOCTBYET (DOPMHUPOBAHHIO MPEICTABICHUS O XMMHUYECKOH COCTaBJISIONICH HAay4YHOW KapTHHBI MHpA B
JIOTUKE €€ CHCTEMHOW IPHUPOJIbI, IEHHOCTHOTO OTHOLIEHWS K HAay4YHOMY 3HAaHUIO U METOAAM IIO3HaHUS B Hayke. [3yueHue XuMuM NPOUCXOIUT C
IIPUBJICYEHUEM 3HAHUM 13 paHee U3YyUYeHHBIX Y4eOHbIX peameToB: «Okpyskarouuil Mup», «bruonorus. 5—7 knaceb» n «®Pusnka. 7 Kiaacey.

IIpy u3ydeHHH XMMHH MPOUCXOAUT (OPMHUPOBAHME 3HAHUH OCHOB XMMHUYECKOH HAyKM Kak OOJacTH COBPEMEHHOIO0 €CTEeCTBO3HAHUA,
MPAKTUYECKON JEATENILHOCTH YEJIOBEKA M KaK OAHOTO M3 KOMIOHEHTOB MHPOBOW KyJIbTYpPHI. 3a/1a4a y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUH
CHCTEMbl XUMHUYECKMX 3HAaHMM — BaKHeWmMX (AaKTOB, MOHATUI, 3aKOHOB M TEOPETUYECKUX MOJOXKEHUH, JOCTYMHBIX 0000IIeHni
MHPOBO33PEHUYECKOT0 XapakTepa, A3blKa HayKd, B MPHUOOIIEHNN K Hay4YHbIM METOAaM MO3HAHUS MPU U3YYEHUHU BEUIECTB M XMMUYECKUX peaklui, B
(GbOopMHPOBAaHHUN U Pa3BUTHM MO3HABATEIbHBIX YMEHHH M MX MPUMEHEHHM B y4yeOHO-TIO3HABAaTENbHOW U y4eOHO-HCCIe10BaTeNbCKON JesTeIbHOCTH,
OCBOEHUU MpaBUJI 0€30M1aCHOr0 0OpaIeHUs C BELIECTBAMU B MOBCEAHEBHOMN KU3HU.

[Tpu n3ydeHnn XMMHUU Ha yPOBHE OCHOBHOI'O 00IIero 00pa3oBaHMs BaXKHOE 3HAUYCHHE IPUOOPETH TaKue 1eJH, KaK:

— (OpMUPOBAHNUE HHTEIJIEKTYyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BAHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbHOMY IPUHSITHIO
pelieHnit, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh 00yYEHUs Ha CHCTEMaTHYeCcKoe NMPHOOIIeHHe 00yYaromuXcsl K CaMOCTOSTEIbHON 1MO3HABATEIbHON NeSTeIbHOCTH, HAyUYHBIM
METO/aM MO3HAHUs, POPMUPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecrnieuyeHure ycloBui, ClIOCOOCTBYIOMINX MTPUOOPETEHUIO 00yYarOIIMMHUCS OIbITa Pa3HOOOPA3HOM AESITeNbHOCTH, TO3HAHUS U CAaMOITO3HAHUS,
KJIFOUEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETEHIINI ), MMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JIJIS1 Pa3JINYHBIX BUJIOB JAESITEIbHOCTH;

— (opmupoBanue oOuiel (yHKIMOHATBHOW M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YMCJE€ YMEHUH OOBACHATH U OLIEHUBATH SIBJICHUS
OKPY’KaIOIIEero MUPA, UCIOJB3YsI 3HAHUS U OIIBIT, OJIyYeHHBIE IPU U3YYEHUH XUMUH, IPUMEHATh UX MPH PEIIeHUH MPoOIeM B MOBCEIHEBHON KU3HU
Y TPYJIOBOH ESTEIBHOCTH;

— (opmupoBaHue y 00y4arOUIMXCsl TYMaHUCTUYECKUX OTHOLICHUH, TOHUMAHUS LIEHHOCTH XMMHMUYECKUX 3HAHWM I BBIPAOOTKH HKOJIOTHYECKU
11€J1ecO00pa3HOro MOBEJCHUS B OBITY M TPYAOBOM ACATEIBHOCTH B IIEISX COXPAHEHHsI CBOETO 3/I0POBbS U OKpY’KaloIIel MPUPOIHOM Cpebl;
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— pa3BUTHE MOTUBAIUU K 00yYEHHUI0, CTOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEUYESCKIX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOGHIIS M HAIPABICHHOCTH AaJbHEHUIIET0 00yUeHHs.

OO1mee YuciIo YacoB, OTBEACHHBIX JIUIA M3yYEHHUs XMMHUU Ha yPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, coctaBiseT 136 vacoB: B 8 kiacce — 68
yacoB (2 yaca B HeJleNo), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).

COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumun. Poib XuMUM B JKU3HU yelnoBeKa. XUMMs B cucTteMe Hayk. Tena u BemiectBa. PuznyecKkue CBOMCTBA BELIECTB. ArperaTHoe
cocrosiHue BemlecTB. [loHATHE 0 MeTo1aX MO3HaHUs B XUMHUH. YucThie BelecTBa U cMecu. CriocoObl pa3iefieHus] CMECEeH.

ATOMBI M MOJIEKYJIBl. XUMHUECKHUE IeMEHThl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie M Cll0)KHBIE BElECTBA. ATOMHO-MOJIEKYJISIPHOE
yUEHHE.

Xumunyeckas popmysa. BaneHTHOCT aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BeulecTB. OTHOCHUTENbHAS aTOMHAsI Macca.
OTHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBasi J0Jsi XUMUYECKOTO AJIEMEHTa B COEITMHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMoOCBsI3b KOJIMYECTBA, MAacChl M YUCIA CTPYKTYPHBIX €IWHHUI] BelecTBa. Pacuérsl 1o
dbopMyIiaM XUMHYECKUX COSAMHEHUIA.

duznyeckue U XUMHUYECKHUE SBJICHHS. XMMUYECKas peaklys U e€ MpU3HAKU. 3aKOH COXPAHEHHs MacChl BEIIECTB. XMMHUYECKHE YPABHEHMUS.
Knaccudukanus XuMHUecKUX peakiui (COeMHEHUS, Pa3I0KEeHHs, 3aMEIIEHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XUMHUYECKOW MOCY 101, MpaBUiIaMu pabOThI B 1abopaTopuu U MpuéMaMu oOpaleHus ¢ 1abopaTOpHbBIM 000pyJ0BaHUEM, U3yUEHHUE
1 onucaHue (U3MYECKUX CBOMCTB OOPa3IlOB HEOPTAHMYECKUX BEIIECTB, HaOMIO/eHHWE (PU3NUecKuX (IUIaBJIEHWE BOCKA, TAasHHUE JIbJIa, paCTUpaHUE
caxapa B CTYIIKe, KUTICHHE M KOHJIEHCAIUS BOJbI) U XUMHUYECKHX (TOPEHHE CBEYH, MPOKAJMBAHUE MEIHON MPOBOJIOKU, B3aMMOJCHCTBHE MeNa C
KHUCJIOTO) sIBJICHUH, HAOJIOICHUE W OTMCAHKUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEAKIMK (pas3ioKeHHE caxapa, B3auMOICUCTBUE CEPHON KU CIIOTHI
¢ xJopuioM Oapusi, paznoxxkeHue ruapokcuna Meau (II) mpu nHarpeBanuu, B3auMoaencTBHe enes3a ¢ pactBopoM coiu meau (II), nzyuyenue cnoco6os
pasesieHns cMeceil: ¢ TIOMOIIbI0 MarHuTa, GuiIbTPOBaHKE, BhIIApUBAHUE, JUCTUIULLMS, XpoMaTorpadus, MpoBeieHne OUYMCTKU MOBAapEHHOM COJIH,
HaOIIOZICHWe W ONHUCAaHWE pe3yJbTaTOB MPOBEACHUS OMNbITA, WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHs MacChl, CO3/JaHUE MOJENeH MOJEeKYI
(mapocTep>KHEBBIX).

Baskueiiue npeacTraBuTe I HEOPraHUYECKHX BellecTB



Bo3nyx — cmeck razoB. CocraB Bo3myxa. Kucnmopon — snmemeHT u mpoctoe BemiecTBO. HaxoxkaeHue Kuciaopoaa B mpupoze, Gu3ndeckue u
XUMHUYEcKHe cBoicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kucinopoaa. CrocoObl MOTydYeHUs KUCIOPOAa B 1JaOOPaTOPUH U MPOMBIIUIEHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H — ajutoTpornHas MoAU(UKAIUS KUCIOPOIa.

TemnoBoii 3 dekr XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHHUS, 2K30- U HHAOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojib M MeETaH.
3arps3HEeHne BO3/lyXa, YCHIICHHE TapHUKOBOTO 3(deKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT u npocroe BemiectBo. Haxoxaenue Bogopoaa B mpupojie, Gu3nueckue U XMMHUYECKHUe CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI
nosryyeHus. Kuciorsl u coin.

Monsipabiii 00bEM ra3oB. PacuéThl 10 XUMUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoiicTBa Bojabl. Bona kak pactBopureins. PactBopbl. HacklllieHHbIE M HEHACKIILIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEILIECTB B BOJE.
MaccoBas 105151 BEIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBa BOAbl. OcHOBaHUs. Poiib pacTBOPOB B IpHUPOAE U B XKU3HU ueraoBeka. KpyroBopot Bobl
B IIpUpO/ie. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coequHennii. Okcupl. Knaccudukanus okCuaoB: coneodpasyromiie (OCHOBHbBIE, KUCIOTHBIE, aM(OTEpHbIE) U
HeconeoOpazyronme. Homenknarypa okcnoB. @u3nueckue U XMMUYECKHUE CBOMCTBA OKCHIOB. [loiryueHre OKCHIIOB.

OcHoBanus. Knaccuduxaruss ocHOBaHUMN: MIENOYM U HEPACTBOpPUMbIE OCHOBaHUA. HoMmeHknaTypa ocHOBaHuU. DU3MYECKHE U XUMHYECKHE
CBOMCTBA OCHOBaHUU. [loiryuenre oCHOBaHMIA.

Kucnorsl. Knaccugukanus kucnor. Homenknatypa kuciaot. @usnyeckre 1 XUMHUECKHE CBOMCTBa KUCIOT. Paj aktuBHocTH Metamios H. H.
bekerona. Ilomydyenue Kkucior.

Comu. Homenknarypa coneil. @usnueckne 1 XuMudeckue cporctsa cosueil. [lonydyenne conent.

I'eneTndeckas CBsI3b MEXKIYy KIacCaMU HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpEEeICHUE COAEpkKaHMs KUCIOpoJa B BO3IyXe, MOJyuyeHUe, cCOOMpaHHe, paclio3HaBaHME U M3yUEHHE CBOMCTB KHUCIOPOa,
HaOJI0IeHNe B3aUMOJCHCTBUS BELECTB C KUCIOPOJIOM U YCIOBUS BOSHUKHOBEHHS M NpEKpallleHHs ropeHus (1moxkapa), 03HaKoOMIIeHHe ¢ 00paszlaMu
OKCHJIOB U ONMCAHHUE UX CBOWCTB, MOJyuY€HHUE, COOMpaHue, paclio3HaBaHUE U U3YyUYEHHE CBOICTB BOJIOpOJAa (TOpPEHME), B3aUMOAECHCTBHE BOJOPOA C
okcugoM wmemu (II) (BO3MOXHO HCIONB30BaHKWE BHJICOMATEPUANIOB), HAONOJIEHHE OOpa3lloB BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIEIOBAaHUE
0COOEHHOCTEH PAacCTBOPEHHUS BEIIECTB C PA3TMYHON PAaCTBOPUMOCTHIO, TIPUTOTOBIICHHE PACTBOPOB C OMPEACIEHHOW MacCOBOM J0JIe PacTBOPEHHOTO
BEIIIECTBA, B3aWMOJICHCTBHUE BOJIBI C METa/UIaMH (HATpUEM M KajbIlueM) (BO3MOXKHO WCIOJB30BaHUE BUCOMATEPHAIIOB), MCCIIEIOBaHUE OOpa3IloB
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCcOB, HaONIOJEHHME W3MEHEHMs OKpPACKHM HHAMKATOPOB B PAcTBOpax KHUCIOT M IIeJIOoYel, H3ydeHue
B3aumojeiicTBus okcuaa menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI, KMCIOT C METajUlaMH, peaklui HeHTpajau3aluy, MOoJyyeHHe HepacTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOIO MeTajljla JPYrMM M3 DPACTBOpA COJIM, PEUIEHHE OSKCIEPUMEHTANBHBIX 3ajad 0 TeMe «BaxHellume Kiacchl
HEOPraHWYECKUX COCTUHEHUIN.

IMepuoanuecknii 3axkon u Ilepnoanueckas cucrema xumuiecknx 31eMeHToB JI. U. MenaeseeBa. CTpoeHne aToMOB. XMMHU4YeCKAasl CBSA3b.
OKHCIMTE/IBHO-BOCCTAHOBUTE/IbHBIC PEAKIIUH



[TepBbie MOMBITKU KIACCU(PUKANNUNA XUMUYECKUX 3JEeMEHTOB. [IOHSATHE O Tpynmax CXOIHBIX 3JEMEHTOB (IEIOYHBIE U INEI0YHO3EMENbHBIC
METaJLJIbl, TaJIOTE€HbI, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aM(OTepHbIE OKCUIbI U TUIPOKCU/IBL.

[lepuonnueckuii 3akoH. [lepnonnyeckas cucrema xumuueckux nemeHToB Jl. M. Menneneesa. Koporkoneprnonnas v JuIMHHONIEPUOIHAS (POPMBI
[Tepuonuueckoit cucrembl xumuueckux snemeHToB . M. MenaeneeBa. Ilepuoasl u rpynmnbl. OU3NYECKUN CMBICI MOPSJIKOBOIO HOMEpPA, HOMEPOB
1epuojia U rpymisbl JIEMEHTA.

Crtpoenue aromoB. CoctaB aTOMHBIX sjep. M3otombl. DnekTpoHbl. CTpOCHHE 3JIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XHMHUYECKHX
anemMeHTOB llepuoanueckoi cucremsel J[. . MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA MO €ro noyiokeHuto B Ileprnonnueckoi cucreme
. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajiyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U HEMETANIMYECKUX CBOMCTB MO IpyNIaM U NepUOIaMm.

3unauenue [lepuoauyeckoro 3akoHa u [leproguyeckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB JUIsl pa3BUTHS Hayku U npakTuku. /. . Mennenees —
Y4EHBIA U IPAKIAHUH.

Xumudeckas cBsi3b. KoBaneHTHas (MOJspHAst U HEMOJISPHAsT) CBA3b. DJIEKTPOOTPHUIIATEILHOCTh XMMUUYECKUX 3JIEMEHTOB. loHHas CBA3b.

Crenenp okucineHusi. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. Ilpomeccsl oOkucieHus U BOCCTaHOBIEHHsS. OKHUCIUTENU WU
BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHHe OOpas3IoB BEIIECTB METAJIOB M HEMETAIJIOB, B3aUMOJCHCTBUE TUIPOKCHUIA [IMHKA C PACTBOPAMM KUCJIOT U IEI0Yel, MpOBEACHHE
OTIBITOB, WUTFOCTPUPYIOLINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (rOpeHne, peakliuy pa3iokKeHNsl, COeTUHEHUS).

Mesicnpeomemmunie céasu

Peanuzanus MeXnpeaIMEeTHBIX CBSA3€M NMpU HM3YYEHHM XMMHUU B 8 Kiacce OCYIIECTBIISIETCS UY€pe3 HCII0JIb30BAHHME KaK OOIIUX €CTECTBEHHO-
-HAYYHBIX MOHATUN, TAK U MOHATUHN, ABISIOMIMNXCA CUCTEMHBIMU JUISI OTJEIBHBIX TPEAMETOB €CTECTBEHHO--HAYYHOT'O ITUKJIA.

OO1iue ecTecTBEHHO--HAayYHbIE IOHATHUS: HAyuyHBIM (DakT, rumores3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KiIacCU(UKalUs, MNEePUOJUYHOCTD,
HaOI0IeHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dusuka: mMatepusi, aToM, dJIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIU, U30TOIbl, PaAMOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUUECKUN 3apsi]l, BELIECTBO,
TeJNo, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, a3, GU3MUYECKUE BETMUUHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, TIaHEeThI, 3BE3/1b1, COHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpPaAJIb, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOMTaeMble, TOTTUBO, BOJAHBIC PECYPCHI.

9 KJIACC

BeuecTBo M xXuMHnueckas peakiusi

Ilepunognueckuii 3axoH. Ilepuoguueckas cucrema xumuueckux saemeHToB /[[. M. MengaeneeBa. CTpoeHune aTtoMoB. 3aKOHOMEPHOCTH B
W3MEHEHUHN CBOMCTB XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KAIHS, KAJTbIIUI U UX COSAUHEHUN B COOTBETCTBUHU C TOJIOKEHUEM JJIEMEHTOB B
Ileproanueckoii cUCTEME U CTPOEHHEM UX aTOMOB.



CrpoeHue BelecTBa: BUIbl XMMUUECKOHN CBS3U. THUIBI KpUCTANIMYECKUX PELIETOK, 3aBUCMMOCTh CBOWCTB BEILIECTBA OT TUIIA KPUCTANINYECKON
PEIIETKY U BUJA XUMUYECKOU CBSA3H.

Knaccupukanuss 1 HOMEHKJIaTypa HEOPraHMYECKHMX BEIIECTB. XHMHYECKHE CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kiaccam
HEOPraHWYECKUX COCAVNHEHNUN, TCHETUYECKasl CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccuukanuss XMMUYECKHX PEeaKIHMid 10 Pa3IMYHbIM IpU3HAaKaM (10 YMCIy U COCTaBY YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY
3pdeKTy, 0 U3MEHEHHIO CTENECHEH OKMCIIEHUS] XUMHUYECKUX 3JEMEHTOB, 10 00paTMMOCTH, 0 yYacTHUIO KaTajau3aTropa). DK30- U 3HJO0TEPMUYECKHE
peakuyu, TepPMOXUMHUYECKUE YPABHEHMUS.

Ilonatue o ckopoctu xumuueckol peakuuu. IloHsTe 06 0OpaTUMBIX M HEOOPATUMBIX XUMHMUYECKMX peakuusix. [IoHATHE O TOMOIeHHBIX U
reTeporeHHelx peakuusax. Ilonstue o karanmse. [lonsTHe 0 XMMHUYEeCKOM paBHOBeCUU. PaKTOPBI, BIMAIONINE HA CKOPOCTh XMMHUYECKOM PEaKLUK U
II0JIO)KEHHE XMMHUYECKOTO PABHOBECHS.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKLIMU, IEKTPOHHBINA OallaHC OKHCIMTEIbHO-BOCCTAHOBUTEIbHOW peakuuu. CocTaBICHHE YpaBHEHHM
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKLUI C UCIIOIb30BAaHUEM METO/a JIEKTPOHHOIO OajaHca.

Teopust 37I€KTPOJUTHUECKON IUCCOLMAIMU. OJIEKTPOJIUTHl U HEEKTposnThl. KaTHOHBI, aHMOHBI. MeXaHU3M JUCCOLMAIUMU BEIIECTB C
pa3IUYHBIMHU BUJAMHU XUMUYECKOH cBsi3u. CreneHb auccorrannu. CUIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peaknuu monHoro oomMeHa. Y cioBHs MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa, MOJIHBIE U COKpAUIEHHbIE HOHHBIE ypaBHEHUs peakiuii. CBOHCTBa
KHCJIOT, OCHOBAaHUI M cojiel B CBeTE MpPECTaBICHUN 00 31eKTPOIUTHYECKO aucconnanuy. KauecTBeHHble peakiuy Ha HoHbl. [loHsATHE O THApOIN3E
coJei.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJIEISIMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HEMETAUIOB (TpaduTa M ajiMasa), CI0KHBIX
BEIIECTB (XJOpHUJa HATpHs), UCCIEIOBAaHUE 3aBHCUMOCTH CKOPOCTH XHMHYECKOM peakiu OT BO3JEHCTBHS pa3iMyHbIX (PAKTOPOB, MCCIEIOBAHUE
AJIEKTPOIPOBOHOCTH PACTBOPOB BEIIECTB, MpoOIlecca AMCCOLUAIMM KHMCIOT, IIeN0o4Yed M coiei (BO3MOXKHO HCIOJb30BaHUE BHJIEO MaTEpHUaJIOB),
MIPOBE/IEHUE ONBITOB, WIIIOCTPUPYIOIINX MPHU3HAKH MPOTEKAHHUs peakiuii MOHHOro oOMeHa (0Opa3oBaHHE Ocajlka, BbIJENEHHE ra3a, oOpa3oBaHUE
BO/Ibl), OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKUUil (TOpeHHe, peakluu pa3joKEHUs, COEIWHEHUs),
pacrno3HaBaHHe HEOPraHMYECKHUX BEIIECTB C TIOMOIIbI0 KAYECTBEHHBIX PEAKIMI HAa NOHBI, PELICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTasibl M X COCIUHEHUS

OO6mas xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTeNeHH okucieHusa. CTpoeHue u (pusnueckue cBOWCTBA
IPOCTBIX BEIIECTB — TaJOreHoB. XWMHUYECKHWE CBOWCTBA Ha IMpHMepe Xjopa (B3auMOJEHCTBHE C MeTallaMM, HEMeTajllaMH, MLIeoYaMH).
XnopooaopoAd. ConsiHasi KACIOTa, XMMAYECKUE CBOWMCTBA, MOJIYyYECHHUE, TpUMEHeHue. JleicTBUE XJIopa M XJIOPOBOAOPOJA HAa OPraHU3M YEJIOBEKa.
Bakneimme xJIOpUIbl ¥ X HaXOXKACHHUE B IIPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOEHUsI aTOMOB, XapaKTepHbIe cTereHu okucienus. CTpoeHue u pusnueckue
CBOWCTBA MPOCTBIX BELIECTB — KUCIOPOJA U Cepbl. AJUIOTPOMHbIE MOJU(PHUKAIIMK KUCIOpOoJa U cepbl. XUMUYECKHUe cBoicTBa cepbl. CepoBomopoO,
cTpoeHHe, (u3HuecKkue U XUMHU4yeckue cBoicTBa. OKCHIBI Cepbl Kak MPEICTaBUTENM KHCIOTHBIX OKCHAOB. CepHasl KHCIIOTa, (U3HUECKUEe U
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XMMUYECKHE CBOMCTBA (00IIME KaK MPEeACTAaBUTENS KJlacca KUCIOT U crennduyeckue). XMMHUECKUE PEaKINH, JISKAIIHe B OCHOBE IMPOMBIIIJICHHOTO
crioco0a Noxy4eHus cepHoil kucnotel. [Ipumenenue cepHoit kucnotsl. Coau cepHON KUCIOThI, KaueCTBEHHAsl peakius Ha cyibdar-noH. Haxoxaenue
cepbl U €€ COEAUHEHUM B IpUpoie. XUMHUUECKOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpelibl COEUHEHUSIMU CEphl (KUCIOTHBIE JOXAH, 3arps3HEHUE BO3yXa U
BOJI0EMOB), CIIOCOOBI €0 MPeI0TBPAILIECHUS.

OOm1ast xapakTepucTUKa 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE CTEIICHH OKHCICHHSA. A30T, pacClpOCTpaHEHUE
B Ipupoze, Gu3ndeckue U XuMuyeckue cBoiictBa. Kpyropopor a3ora B mpupoje. AMMHAK, €ro pU3NuecKue U XMMUYECKHE CBOWCTBA, OJYyUYEHUE U
npuMeHerne. Conu aMMOHHSA, UX (PU3NYECKHE U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha HOHBl aMMOHUS. A30THAs KUCIIOTa,
e€¢ moiydeHue, GU3NUYECKUe U XUMHUYECKHE CBOMCTBA (00IIMe Kak MpeAcTaBUTENs Kiacca KHCIOT U crenuduueckue). Mcnoab3oBaHue HUTPATOB U
coJieil aMMOHMSI B KaU€CTBE MHUHEPAIbHBIX yI0OpeHuil. XUMUYECKOEe 3arpsA3HEHNE OKPY’KaIoLel cpellbl COEIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3yXa, MOUBHI U BOJ0EMOB). Docdop, amorponnbie Moaudukamnuu dpocdopa, huznueckue u xumuueckue cpoictra. Okeun gochopa
(V) u hocdopnas kucnota, puzndeckne 1 XUMHUECKHE CBOMCTBA, orydeHue. Vcnonp3oBanue GpocdaroB B KaueCTBE MUHEPATBHBIX YI00PEHUI.

OOmias xapakrepucTuka 31neMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbIE CTENIEHU OKHCICHUS. YTIepol, alFIOTPOIHbIE
MoIU(UKAIK, PAacIpOCTpaHEHWE B MpHUpojae, (u3uyeckre W XUMHYECKHe cBoiicTBa. Anmcopbums. KpyroBopor yrieponma B mpupoae. OKcuibl
yriepoja, uX (U3MYecKue M XMMHUYECKHE CBOMCTBA, JEHCTBHE Ha KMBBIE OPraHM3Mbl, MOJYyYEHHE M IMpPHUMEHEHHE. DKOJOTMYECKUE IMPOoOJIeMBbl,
CBsi3aHHBIE ¢ OKcuaoM yriepona (IV), rumore3a rio0abHOTO TOTEIUICHUS KIUMaTa, MapHUKOBBIA 3(PQeKkT. YroibHas KHCIOTa M €€ COJM, HX
¢usnyeckre U XMMHUYECKHE CBOWCTBA, MOJyUYeHHe U mpuMeHeHne. KauecTBeHHas peakius Ha kapOoHaT-uoHbl. Mcnonb3oBanue kapOoHATOB B OBITY,
MEAUIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SICTBE.

IlepBoHauabHbIe MOHATHA 00 OpPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUAX yriepojaa (MeTaH, 3TaH, STHJEH, aleTHJIeH, 3TaHOJ, TIHLEPHH,
yKcycHast kucsoTa). [IpupoiHble HICTOUHUKH YITIEBOAOPOOB (yToJib, IPUPOIHBIN ra3, HeTh), MPOAYKTHI UX NepepadOTKH (OEH3UH), UX POJIb B OBITY U
INPOMBIIIICHHOCTH. [IoHATHE O OMOJIOTMYECKM Ba)KHBIX BEIECTBAX: JKHUpax, OelIKax, yrieBoJax — M UX POJM B XKU3HHU yelloBeka. MaTepuaibHOE
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEMHEHUH.

KpemHuuii, ero ¢usznyeckre 1 XuMH4ECKHe CBOMCTBA, ody4yeHre U npuMmenenue. CoeuHeHus: KpeMHUs B pupoze. O6mmue npeacraBieHus oo
okcuze kpemHus (IV) u kpemuueBoit kucnore. CHIIMKaThl, UX UCIOIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTU. BajkHele CTpOUTeNbHbIE MaTepUalibl:
KepaMHUKa, CTEeKJIO, IIEeMEHT, O€TOH, kesie300eToH. [IpobieMbl 6e301macHOro UCTONb30BaHUS CTPOUTEIBHBIX MATEPHAIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpas3l0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISIHOW KHUCIIOTHI, IMPOBEJEHUE KAYECTBEHHBIX PEAKIMl Ha XJIOPUI-UOHBI U
HaOJI0IeHNe TPU3HAKOB WX MPOTEKaHUs, OIBITHI, OTpakarollue (U3NUYEeCKue M XMMHUYECKHE CBOMCTBA TaJIoT€HOB M MX COCIUHEHUH (BO3MOXKHO
WCIIOJIH30BaHUE BUEOMATEPUATIOB), O3HAKOMIIEHHE ¢ O0pa3llaMH XJIOPHUJIOB (TAJIOTEHUIOB), O3HAKOMJICHHE ¢ 00pa3iiaMu cepbl U €€ COCTMHECHU IMU
(BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEpUAIOB), HaOII0IeHHE Tpoliecca 0OyTIMBaHUs caxapa MoJ JelCTBUEM KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI,
M3y4YeHHE XMMHUYECKUX CBOMCTB pa30aBJIEHHOI CEpHOM KHUCIIOTHI, IPOBEACHNE KaYECTBEHHONW PeaKIMK Ha Cylb(}aT-uoH U HaONIo/IeHne IpU3HaKa eé
NPOTeKaHMs, O3HAKOMJIEHHE C (U3MYECKHMHU CBOMCTBaMHU a30Ta, ¢ochopa W HX COCJUHEHUH (BO3MOXHO HCIHOJIB30BAHUE BHUIEOMATEPHAIIOB),
oOpa3iamu a30THBIX U QochOpHBIX yn0OpeHui, noiydeHrue, coOupanme, paclio3HaBaHUe U U3y4YeHHE CBOMCTB aMMHUaka, IPOBEJACHHE KauyeCTBEHHbIX
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peakiuii Ha MOH aMMOHUS U (ocdaT-uOH U U3yUeHUE MPU3HAKOB UX MPOTEKAHUS, B3AUMOICHCTBHE KOHIICHTPUPOBAHHOM a30THON KHUCIIOTHI C MEJIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEPUAJIOB), M3yUYE€HHUE MOJeNeld KPUCTAIUIMYECKUX peméTok anmasa, rpadura, ¢yiepeHa, 03HaKOMIICHHE C
MPOLIECCOM aJCOPOIMU PacCTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YTIIEM M YCTPOMCTBOM MPOTHBOTrasa, MOJIY4YEHHE, COOMPAHHE, pacliO3HABAHUE U
M3Yy4YEeHHE CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peaklui Ha KapOOHAT U CUJIMKAT-WOHBI U M3yUEHUE MPHU3HAKOB UX MPOTEKaHUS,
O3HAKOMJICHHE C MNPOAYKIMEH CUIMKATHOM MPOMBIIUIEHHOCTH, PELICHHE SKCIHEPUMEHTAIBHBIX 3aJady N0 TeMme «BaxHelline HeMeTaulbl U UX
COCIUHEHUS.

MeTaiibl M UX COeAUHEHUS

OO01as xapakTeprucTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX MOJIokeHUs B [leproaundeckoii cucTeMe XMMHYECKHUX 3JIEMEHTOB
JA. W. MenneneeBa u crpoenust aromoB. CrTpoeHue MeTauioB. Merauiyeckass CBSI3b W METAJUIMUECKas KpUCTAIMYECKas peliérka.
DNEKTPOXUMHUECKUN psifl HANpsDKEHU MeTaioB. Ouznyeckre U XMMHYecKne cBoicTBa MeTaiioB. OOmue crnocoObl moinyueHus: MetaoB. [lousTue
0 KOPPO3HH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBbl (CTajib, YyT'yH, JIOPATIOMUHHNA, OpPOH3a) M UX NMPUMEHEHHE B OBITY U
MIPOMBILLIIIEHHOCTH.

[lenounbie MeTaiuIbL: NOJ0KEHUE B [leproanueckoil cucreme xumudeckux aemMeHToB . M. MenaeneeBa, CTpO€HUE X aTOMOB, HAXOK/ICHHUE B
npuponae. Puznyeckue U XUMHUECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCHABI U THAPOKCHU]IBI HaTpus W Kanus. [IlpuMeHeHue mienouHbIx
METAJUIOB U UX COCTMHEHUH.

[IleoyHO3EMENBHBIE METAJUIBI MarHuii M KajnbLMil: nosnokeHue B llepuonnueckon cucreme xumuueckux anemeHtoB [[. M. Menpaeneesa,
CTPOEHHE UX aTOMOB, HAXOXJIeHHE B TIpupoje. Ou3nvecKkne 1 XUMUYECKUE CBOMCTBA MarHusl M KaibIus. BaxHelme coequHeHusT Kanblius (OKCHI,
THIPOKCH, CONH). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AsnroMuHM: nosioxkeHue B Ilepuoanueckor cucreme xumudeckux sneMeHToB [[. M. MenneneeBa, cTpoeHHe aToMa, HaXOXKJICHHE B MPUPOJIE.
duznyeckue 1 XUMHUYECKHE CBOMCTBA amoMUHUA. AMGBOTEpHBIE CBOICTBA OKCH/IA M TUAPOKCUIA aTIOMUHUS.

Kenezo: nonoxenne B Ilepuonndeckoi cucreme xumudeckux sneMeHToB [[. M. MenpaeneeBa, cTpoeHHE aToMa, HAXOXKIEHUE B MPHUPOE.
duznyeckue U XUMHUYECKHUEe CBOMCTBa kene3a. Okcuabl, ruapokcuanl u conu xkenesa (I1I) u sxenesa (I1I), ux cocras, CBOMCTBA U MOTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE ¢ 0o0Opa3llaMu METAIJIOB M CIUIAaBOB, UX (PU3NYECKUMHU CBOMCTBAMHU, W3YUYCHHE PE3YJIHTaTOB KOPPO3UU METAIIOB (BO3MOXKHO
WCIIOI30BaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJCUCTBUS OKCHAA KaJbIMs W HATpUs C BOAOW (BO3MOXXHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAHUE CBOMCTB KECTKOW BOBI, TIPOIIeCcca TOPEHUS Kelle3a B KUCIOpoae (BO3MOXKHO HCIIOIB30BAaHUE BHIEOMATEPHATIOB),
MPU3HAKOB MPOTEKAHUS KaYeCTBEHHBIX PEAKIIMi HA MOHBI: MAarHUs, KalbIIHsl, alOMUHUsA, MHKa, xkene3a (1) u xenesa (I11), menu (I1), HabmrogeHMe U
OTHMCAHUE TMPOIIECCOB OKPAIIMBAHUS TUTAMEHU WOHAMHU HATpUsl, Kadus W KaJblus (BO3MOXKHO HCITOJIb30BAaHUE BUICOMATEPUATIOB), MCCIICIOBAHHUE
aM(pOTEepHBIX CBOWCTB THAPOKCHAA ATIOMHUHHS U THAPOKCHIA ITMHKA, PEIICHHE IKCIEPUMEHTATIbHBIX 3a/ad 1Mo Teme «BaxHeimue mMeTamisl U uX
COEIUHEHHUS».

XuMus M OKpyxKamoLas cpeia



BewectBa u MaTepuansl B IOBCEJHEBHOW XKM3HU 4elloOBeKa. be3omacHoe MCIOJb30BaHUE BEILECTB M XMMHUYECKUX peakuuid B ObiTy. IlepBas
IIOMOUIb IPU XUMHUYECKUX 0XKOraX U OTPABJICHHUSAX.

XUMHUYECKOE 3arpsA3HEHHE OKpY>Karollel cpenbl (IpeaesbHas J0onycTuMas KOoHLeHTpauus BeulecTs, aanee — IIJIK). Ponp xumun B pemenun
HKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MAaTEPHUAJIbI).

Meoswcnpeomemmnnie ceasu

Peanuzanus MeXNpeIMETHBIX CBA3€H NpH M3YyYEHMH XUMHMM B 9 Kilacce OCYLIECTBISETCS 4epe3 HCHOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-
Hay4HBIX [IOHATUH, TaK U MOHATHUM, SBIISIIOIIUXCS CUCTEMHBIMU JUJIS1 OTAEIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT' O LIUKJIA.

OOwe ecTecTBEHHO-HAy4YHbIE IOHATHS: Hay4HbIH (akT, rumoresa, 3aKOH, TEOpHs, aHAJIU3, CHHTE3, Kilaccu(uKauus, MEpUOJUYHOCTD,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJICTTUPOBAHHE, H3MEPEHHE, MOJICITh, SIBJICHHIE, TAPHUKOBBIN 3()(eKT, TEXHOIOT U, MaTEpHUAIbI.

@dusuka: Mmartepus, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHWJ, H30TOIbI, PAaJMOAKTUBHOCTb, MOJIEKYJa, SJIEKTPUUECKHH 3aps,
MPOBOJIHUKH, TIOJXYIPOBOJHHUKH, IUAJIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TelO, OO0BEM, arperaTHOe COCTOSHHME BEIIECTBA, Ta3, pacTBOD,
pPacTBOPUMOCTh, KPUCTAJUINYECKAs PELIETKA, CIIJIaBbl, (PU3MUECKUE BEIMYUHBI, EAMHULBI U3MEPEHUs, KOCMUYECKOE NPOCTPAHCTBO, IJIAHETHI, 3BE3bI,
Counnue.

buonorus: ¢orocunres, apixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpaJbHbIE YIOOpPEHHS, MHUKPOAJIEMEHTBhI, MaKpPOJIEMEHTHI, MHUTATeIbHbIE
BEILIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaIbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMAaeMble, TOILIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XHUMHUHU HA YPOBHE OCHOBHOI'O OBHIEIO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yNIbTAaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO OOIIIEr0 00pa30BaHUs JOCTUTAIOTCS B X0J1e OOYUSHHS XUMHUH B €IUHCTBE YIEOHOM
U BOCIIATATEIbLHOUN ACATCIIBHOCTH B COOTBETCTBHUH C TPAAWMLIMOHHBIMU pOCCI/II\/'ICKI/IMI/I COIUOKYJBTYPHBIMU N NYXOBHO-HPABCTBCHHBIMH IICHHOCTSAMU,
NPUHATHIMU B OOIIECTBE TMpaBUJIaMU W HOPMAaMH TIOBEJEHUS M CIIOCOOCTBYIOT IMpolleccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COIUATH3AINH
oOydJaronuxcs.

JIM4HOCTHBIE PE3yJbTaThl OTPANKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OpPUEHTAIMA U
pacIIipeHue ONbITa JACITeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpnoTHYECKOro BOCIUTAHMS:

10



LIEHHOCTHOI'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJbTYpPHOMY, HCTOPUYECKOMY M HAYYHOMY HacJI€[UI0, IOHUMAaHUs 3HAYE€HUSI XMMHUECKON HayKH
B KM3HM COBPEMEHHOIO OOILECTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(OpPMaLuel O MEepeloBBIX TOCTHMKEHUAX M OTKPBITUAX MHUPOBOH U
OTE€YECTBEHHON XUMUHU, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOro BOCIIMTAHHUS:

[IPEJICTABICHHUS] O COLMAJIbHBIX HOpMAax W IpPaBWIAX MEKIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE, KOMMYHHUKATHUBHONM KOMIIETEHTHOCTH B
OOIIIECTBEHHO II0JIE3HOM, y4eOHO-HCCIEeI0BATENbCKOM, TBOPUECKOW M APYrUX BHJAX IEATENbHOCTH, T'OTOBHOCTU K Pa3HOOOpa3HOM COBMECTHOM
NESTEIbHOCTH TPU BBIIOJHEHUN Y4eOHBIX, MO3HABATEIbHBIX 3aJ]1a4, BBIIOJHEHUU XHUMHUYECKHUX HKCIIEPUMEHTOB, CO3JAHUM YYEOHBIX IPOEKTOB,
CTpeMJICHHs K B3aUMOIIOHMMAHUIO U B3aMMOIIOMOIIY B MPOLIECCE ITOH yueOHOH AedaTeNbHOCTH, FTOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHHE U MOCTY KU
CBOMX TOBAPUILEH C O3UIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUN OCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XHMHUYECKOM peakluu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U
COCTABJISAIOLINE OCHOBY JUIS MOHMMAHUS CYIIHOCTH HAayYHOM KAapTHHBI MHpa, NPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJB,
B3aMMOCBS35X YEJIOBEKA C IIPUPOJIHOM CPEIOi, O POJIU XMMHUH B IIO3HAHNU ITUX 3aKOHOMEPHOCTEH;

[I03HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHBIEC HA MOJy4YE€HUE HOBBIX 3HAHUN 110 XUMUHU, HEOOXOAUMBIE JUIs1 00BSICHEHUS HAOII01aeMbIX ITPOLIECCOB U
SIBJIGHUH, T03HABATEIbHON, HTHPOPMALIMOHHON U YMTATEIbCKON KYJIbTYPBI, B TOM YMCJIE HABBIKOB CAMOCTOSITENILHON pabOThl ¢ yUEOHBIMU TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMH CPEJICTBAMU HH(POPMALIMOHHBIX TEXHOIOTUHA;

UHTEpeC K 0OYYEHMIO U MO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMO0OOpa30BaHUIO, MPOEKTHONW U HMCCIIEA0BATENbCKON
NesTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBJIEHHOCTH U YPOBHS O0YUYEHHUS B AajbHEHUIIEM;

4) popMHUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTH >H3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO, YCTAaHOBKM Ha 3/I0POBbI 00pa3 >KHU3HH, OCO3HaHUE
MOCJIEACTBUM W HENPUSTHE BPEAHBIX NPUBBIYEK (YHOTPEOJIEHHs] alKOroJisd, HApPKOTHUKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIOJEHHS IpaBUIl
0€301acHOCTH IIPU OOPAIIEHUH C XUMUYECKHMHU BEIIECTBAMH B OBITY U peaslbHON )KU3HU;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUUYECKOMY M3yUYeHHIO MpodeccHii U Tpyaa pa3InyHOro poja, yBaKeHHE K TPYly U pe3yjbTaTaM TPYJOBOI JAeITeIbHOCTH, B TOM
Yyclie Ha OCHOBE MPHMEHEHUs MPEeIMETHBIX 3HAHUI 10 XMMHUHU, OCO3HAHHBIA BHIOOP MHAMBHUIYAJIbHON TPAaeKTOPUHU MPOJOJKEHUS 00pa30BaHUS C
y4E€TOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, ycHemHol mpodecCHOHaIbHON IeATENbHOCTH
Y pa3BUTHUS HEOOXOJUMBIX YMEHHI, TOTOBHOCTb a/IalITUPOBAThCS B MPOPEeCCHOHATIBHOI cpee;

6) 3K0JIOrHYecKOro BOCIUTAHMS

HKOJIOTUYECKHU 11e1ec000pa3Hoe OTHOUIEHHE K MPUPOJE KaK MCTOYHMKY KU3HU Ha 3eMie, OCHOBE €€ CyIECTBOBAaHUs, MOHUMAaHNUE LIEHHOCTH
310poBOro M Oe3zomacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DHM3MUECKOMY M ICHUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE
LEHHOCTH COOJIIO/ICHHs ITPaBUII 0€301aCHOTO MOBEASHHS ITPU paboTe C BEIIECTBAMHU, A TAK)KE B CUTYaLIUAX, YTPOXKAIOLINX 37J0POBBIO U JKU3HU JI0JIEH;
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CIOCOOHOCTH MPUMEHSTH 3HAHUSA, TIOJTy4YaeMble TP U3YYEHUH XHUMUH, JJIs1 pEIICHUS 3a/1a4, CBA3aHHBIX C OKPY>KAIOLIeH MPUPOTHON Cpeao, s
TTOBBIIICHHUS YPOBHS IKOJOTHYECKON KYJBTYPhI, OCO3HAHUS TJIO0ATBHOIO XapaKTepa JKOJOTHYECKHX IMPOOJIeM M IMyTeH MX PEIICHHUS MOCPEICTBOM
METOAO0B XMMHUH, SKOJIOI'MYCCKOI'O MbIIIJICHUA, YMCHI/ISI pyKOBOZ[CTBOBaTLCSI UM B HOSHﬁBﬂTCHLHOﬁ, KOMMyHHKaTHBHOﬁ 158 COHHaHBHOﬁ HpaKTI/IKe.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe mMeranpeaMeTHBIX pe3yJIbTaTOB BBIICIAIOT 3HAYUMBIE Uil (POPMHUPOBAHUS MUPOBO33PEHUS OOIEHAYYHbIE MMOHATHUS (3aKOH, TeOpus,
MIPUHIIKII, TUIOTE3a, (DAKT, CHCTEMa, MPOIECC, IKCIEPUMEHT M JIPYroe.), KOTOPhIE MCIOJIL3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHHMW M3 3TUX MPEAMETOB (JOPMHUPOBATH MPEICTABICHHUE O IEIOCTHOW HAYYHOW KapTHHE MHpa, M YHUBEpPCAIbHbIC Y4eOHbIC
neiictBus (TO3HaBaTeNbHbIE, KOMMYHUKATHUBHBIC, PETYJSTUBHBIE), KOTOpble oOecrneynBaroT (HOPMHpPOBAHHE TOTOBHOCTH K CaMOCTOSITEIILHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOH JIeATEIIBHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eCTBUSA

ba3oBble JJornyeckue aeiicTBUSA:

YMEHHsI MCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHUS] TPU OCBOCHHM 3HAHHM: PACKpPHIBaTh CMBICT XUMUYECKUX MOHATUN (BBIIEIATH UX
xapaKTepHHe HpI/IBHaKI/I, yCTaHaBJII/IBaTL B3aUMOCBA3b C [[pyrI/IMI/I HOHSITI/U[MI/I), HUCIIOJIB30BATh ITIOHATUSA IJIA O6’b$ICH€HI/I$[ OTOCIIBHBIX CpaKTOB nu
SBJICHUH, BBHIOMpPATh OCHOBAaHUS M KPHUTEPUHU Ui KiIacCU(PUKAIMM XMMHUYECKUX BEIIECTB UM XUMHYECKHX pEaKluid, yCTaHAaBIUBATh MPUYUHHO-
CJICACTBCHHBIC CBA3U MC)KIIy 06’B€KTaMI/I I/I3y‘~I€HI/I$I, CTpOI/ITI) JIOTHYCCKHUC paccynq[eHI/Is[ (I/IHIlyKTI/IBHBIe, IIGI[yKTI/IBHI)IG, 110 aHaJIOI‘I/II/I), JcJIaTb BBIBOJBI
U 3aKJIFOYECHUS;

yMEHHE PUMEHSATh B IIPOIECCEe MO3HAHUS MOHATHUS (IIPeIMETHBIE U METAIlpeIMETHBIE), CHMBOJIMUYECKHE (3HAKOBBIE) MOJIENIN, HCIOIb3yEMbIE B
XUMHH, MPeoO0pa30BhIBaTh IIUPOKO MPHUMEHSIEMbIE B XUMHU MOJICNbHBIC MPEJCTABICHUS — XUMHUYECKUH 3HAaK (CHMBOJ DJIEMEHTA), XHUMHUYECKas
dbopmyna U ypaBHEHHE XUMUYECKON pEaKIIMN — MPU PEIIeHUH Y4eOHO-TTI03HABATENIbHBIX 33/1a4, C YUETOM 3TUX MOJEIbHBIX MPECTABICHUN BBISIBISATH
U XapaKTepu30BaTh CYIIECTBEHHbIE NPHU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XHMHUYECKUX PEaKIIMi, BBIABIATH OOIIHe
3aKOHOMCpHOCTI/I, HpI/ILII/IHHO-CJ'IGI[CTBeHHI)IG CBsSI3HU U HpOTHBOpG‘II/ISI B I/ISYLIaCMBIX HpOHGCC&X " SABJICHUAX.

ba3oBble uccienoBarejbckue JeHCTBYSA.

YMeHI/Ie HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCBI B KAQUCCTBEC I/IHCTPYMGHTa II0O3HAaHHA, a TaKXKE B KAUCCTBE OCHOBBI J1JIA (1)OpMI/Ip0BaHI/I$I THUITOTEC3bI
I10 MTPOBEPKE NPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

pUOOpETEHNE OMBITA TI0 TUTAHUPOBAHUIO, OPTAaHU3AIMH U TTPOBEJACHHUIO YICHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAaOII0aTh 3a X0/I0OM IpoIiecca,
CaMOCTOSATEIILHO TPOTHO3UPOBATh €r0 pe3yibTar, (OopMyIupoBaTh OOOOIICHHS M BBIBOJABI MO PE3yJIbTaTaM MPOBEAEHHOTO ONBITA, MCCICIOBAHUS,
COCTaBJIAThH OTYET O MPOJICTAHHON padoTe.

Pabora ¢ undopmanmueii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U WHTEPIPETHPOBATh WH(MOPMAIIUIO Pa3IUYHBIX BUIOB U (POPM NpPEACTABICHUS, MOTYIaeMyI0 U3 Pa3HBIX
MCTOYHUKOB (HAay4HO-TIONYJISIpHAsl JUTepaTypa XUMHUYECKOI'O COJEpXKaHHUs, CIpaBOYHbIe MocoOus, pecypchl MHTepHeTa), KpUTHUYECKH OLICHHUBATH
MIPOTUBOPEUYUBYIO 1 HEJOCTOBEPHYIO HH(OPMAIIHUIO;
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YMEHHUE NPUMEHATh PA3IMYHBIE METOJbI M 3alpOChl IPU MOUCKE M 0TOOpe MH(OPMAIMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAUMBIX IS
BBINOJIHEHUS] Y4YeOHBIX M I103HABATEIbHBIX 3aJau OINpPENEeNEHHOr0 TUIA, MPUOOpPETeHHE OIblTa B O0JACTH MCIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTUH, OBJaJE€HUE KYyJbTYpOH aKTMBHOI'O HCIOJb30BAaHHUS PA3JIUYHBIX IOHMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BBIOMpPATH
ONTUMANIbHYI0 (hOpMY MpPEICTaBICHUS HHPOPMALUU M WUIIOCTPUPOBATh pEIlacMble 3aaud HECJIOKHBIMHU CXEMaMH, JAWarpaMMaMu, JIpYIHMHU
dbopMamu rpadKe U UX KOMOUHAIHSIMU;

YMEHHE HCIOJIb30BaTh M AHAJIM3MPOBaTh B Ipoliecce Yy4eOHOM M MCCIENOBATENbCKOM JeATENbHOCTH HMH(OpPMALUI0 O BIMSIHUU
IIPOMBIIIJIEHHOCTH, CEILCKOT0 X0341iCTBA U TPAHCIIOPTAa Ha COCTOSTHUE OKPY’KaIOLEH MPUPOIHON CPEJIbI.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE 1eliCTBUS:

YMEHHUS 3aJaBaTh BOIPOCH! (B Xone Auaiora U (WIM) ITUCKYCCHH) IO CYIIECTBY OOCYKIaeMoOil TeMbl, (hOpMyTUpOBATh CBOHM MPEITIOKCHHUS
OTHOCHUTEJIBHO BBIINOJIHEHUS NPEII0KEHHON 3a1auu;

YMEHHS TMPEACTABIATh MOJYYEHHbIE PE3yJIbTaThl MO3HABATEIbHOM AESTEIBHOCTH B YCTHBIX M NHMCbMEHHBIX TEKCTaX; JejaTh MPE3EHTALHIO
Pe3yJbTATOB BBIMOJIHEHUS] XMMHMYECKOI'O S3KCIIEpUMEHTa (J1abOpaTOPHOIO OImbITa, JIAOOPATOPHOW PpabOThl MO HCCIEAOBAHUIO CBOMCTB BEILECTB,
y4e0HOTO MPOEKTA);

YMEHUS y4eOHOIro COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOW I03HABATEIbHOM W HCCIIEIOBATENILCKOM AEATENbHOCTU INPHU PELICHUU
BO3HUKAIOIIUX NPOoOJIeM HAa OCHOBE yd€ra OOILIMX MHTEPECOB U COIJIACOBAHMS MO3ULUN (0OCYKIEHHS, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMBD»,
KOOp/AMHAIIMSI COBMECTHBIX IEHCTBUH, ONpeieNieHre KPUTEPHUEB M0 OLICHKE KaueCTBA BHIIIOJHEHHOH paboThI U ApYyTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eficCTBUSA:

YMEHHUE CaMOCTOSTENIbHO ONpPENeNsATh LeNu JesITeIbHOCTH, IUIAHUPOBaTh, OCYLIECTBIATh, KOHTPOJUPOBAaTbH M TNPU HEOOXOAUMOCTH
KOPPEKTUPOBaTh CBOIO JESTENbHOCTb, BbIOMpaTh Hanbosee 3(hPeKTUBHBIE CIIOCOOBI pEelIeHHUs] yUeOHBIX U MO3HABATENbHBIX 3a]a4, CAaMOCTOSATEIbHO
COCTABJIATh WJIM KOPPEKTUPOBATH MPEJIOKEHHBIN aJlTOPUTM JASHCTBHUM NMPH BBHIOIHEHNH 33aHNUHN C yYETOM IOJTyUeHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX
00BEKTaX — BEIIECTBAX M peakiusiX, OLEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHOMN II€JIM, YMEHUE UCIOIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IIpeijIaraéMble B yCIIOBUU 3aJaHHM.

INPEAMETHBIE PE3YJbBTATDBI
B cocTaBe npeaMeTHBIX pe3yabTaToOB [0 OCBOEHHUIO 0043aTENIbHOTO COJAEPKaHUs, YCTAHOBIIEHHOTO TaHHOM (eiepanbHOI paboueit mporpaMMoit,
BBIJICJIAIOT: OCBOCHHBIE 00YYAIOIIMMUCS HAyYHbIE 3HAHUS, YMEHHS M CIIOCOOBI AeWCTBUH, crienupuieckue A MpeaMeTHON 00acTi « XUMHUsD, BUABI
ACATCIIBHOCTH 11O MOJTYYCHUIO HOBOT'O 3HAaHUsA, €0 MHTECPHIPETAIUHU, Hp606p2130BaHI/IIO U IPUMCHCHUIO B PA3JIMYHBIX y‘-IG6HI)IX M HOBBIX CUTyallUAX.
K koniy o0yuenus B 8 kijiacce nmpeMeTHbIe Pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXxaTh CPOPMHUPOBAHHOCTD Yy 00yUarOIUXCS YMEHUH:
® PACKpbIBaTb CMBICII OCHOBHBIX XMMUYECKUX HMOHATHUH: aTOM, MOJIEKYJIa, XUMUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpPOIHAs M HEOJHOPOHAsA), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAsI M MOJIEKYJIIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Js1 XMMUYECKOT0 3JIeMEHTa B COeTMHEHNUHU, MOJISIPHBIM 00bEM, OKCHJI, KMCIO0Ta, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEILHOCTh, CTETIeHb
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OKHCJICHHS, XUMUYECKasi peaklus, KIIacCH(PHUKAIMS PeaKLii: peakllui COeTMHEHNS, PEaKLINU Pa3I0KEHUs, pEaKI[MH 3aMEIICHNUs, peaK[ui 0OOMeHa,
9K30- U 3HJOTEPMUYECKHE PEAKLMH, TEIUIOBOH 3(PQEKT peakiuu, siApo aToMma, IEKTPOHHBINA CIOW aToMma, aTOMHas opOuTalb, pajuyc aToma,
XUMUYECKas CBA3b, IOJSIPHAs M HEINOJSApHAas KOBAJICHTHAs CBSA3b, MOHHAs CBs3b, MOH, KAaTUOH, aHUOH, pacTBOP, MaccoBas JOJs BelleCTBa
(mpoLeHTHasl KOHLIEHTPALMs) B PaCTBOPE;
WJUTIOCTPUPOBATh B3aHMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATUN U IPUMEHSATH 3TU MOHSTHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILECHUI;
UCIOJIb30BATh XUMUYECKYIO CHMBOJIUKY JUISI COCTABJICHUS (POPMYIT BELIECTB M YPAaBHEHUI XMMHUYECKUX PEaKLnii;
OIpeNIeNIATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEJUHEHUSAX, CTENEHb OKUCJIEHUS OSJIEMEHTOB B OMHApHBIX COEIUHEHMSX,
MIPUHAVIEKHOCTh BEIIECTB K OIpPENeIEHHOMY KJIAcCy COEAUMHEHMH 1o QopMmysiaM, BHUJ XUMHYECKON CBsI3M (KOBaJE€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCIUHECHHUSX;
packpbiBaTh cmbica llepuonnueckoro 3axona JI. M. MengeneeBa: I€MOHCTPUPOBATH ITOHUMAHUE IEPUOJUYECKOM 3aBHCHUMOCTH CBOMCTB
XMMHMUYECKHUX JIEMEHTOB OT MX MoioxeHus B [lepuonudeckoil cucreMe, 3aKOHOB COXPAHEHMsI MacChl BELECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYECHHS, 3aKOHA ABOIaIpo;
OIUCBIBATh U XapaKTepHU30BaTh TabIMuHy0 Gopmy [leproanueckoit cHCTEMbl XMMUYECKHX 3JIEMEHTOB: pa3iNyaTh OHATHUS «TJIaBHAs MOATPyIIa
(A-rpymma)» u «mobounass moarpymnmna (b-rpymma)», maneie W OONbIIME TEPHOIBI, COOTHOCHTH O0O3HAYECHHWs, KOTOPBIE MMEIOTCS B TaOJIUIE
«Ilepuonuyeckas cucrtema XxuMuueckux auieMeHToB JI. M. MeHneneeBa» ¢ 4YMCIOBBIMM XAaPAaKTEPUCTHKAMH CTPOCHHMS aTOMOB XUMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsi g1pa, 00ILee YUCIO MIEKTPOHOB U PACIPEACIICHUE UX MO JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIIUPOBATh XUMHUECKUE 3JIEMEHThI, HEOPIraHWYECKHUE BEIIECTBA, XMMUYECKHE PeaKkIMU (10 YUCIY M COCTaBY YyYacCTBYIOLIMX B pEaKIUH
BELIECTB, 10 TEMJIOBOMY 3P PEKTy);
XapaKkTepu30BaTh (OMHMCHIBATh) OOIIMEe XUMUYECKHE CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, NMOATBEPKAAsl ONMUCAHNUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOLIUX XUMHUYECKUX PEaKLINM;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KAa4e€CTBEHHOI'O COCTAaBAa, BO3MOYKHOCTH IPOTEKAaHUs XMMHYECKUX MPEBPALLCHUN B
Pa3IMYHBIX yCIOBUSIX;
BBIUUCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEILECTB, MACCOBYIO JOJII0 XUMHUYECKOr0 3JIEMEHTa 10 (hopMyJie COEAUHEHMUS,
MacCOBYIO JI0JIIO BELIECTBA B PACTBOPE, IPOBOIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU pEaKIuH;
MIPUMEHSTh OCHOBHBIE ONEpallii MBICIUTEIBHON EATEeIbHOCTH — aHAINU3 U CHHTE3, CPaBHEHUE, 0000IIeHNEe, CUCTEMaTU3alNI0, KIacCU(PUKAIHIO,
BBISIBJICHHE MPUYMHHO--CIEACTBEHHBIX CBS3€H — JJIs M3Y4YEHMsS CBOICTB BELIECTB M XMMHYECKHMX pEaKLUi, €CTECTBEHHO-HAayYHbIE METOMbI
MO3HAHUS — HAOJI0/IeHUE, U3MEepEHUE, MOJECIMPOBAHNE, SKCIIEPUMEHT (pealbHbIN U MBICIIEHHBIH );
clleZIoBaTh MPaBUJIaM MOJIb30BAHUS XUMHUECKOW MOCYJON M JIaOOpaTOpHBIM 0OOpYAOBAaHHEM, a TAaKKE MpaBHiaM OOpallleHHs C BEIIeCTBAaMH B
COOTBETCTBUHM C MHCTPYKIMSIMH 10 BBINOJHEHHIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJIYYEHHIO M COOMpPaHHIO ra3000pa3HbIX BEIIECTB
(BoOpOZia U KUCIIOPOAA), IPUTOTOBIEHUIO PACTBOPOB C ONpPEAEIEHHON MAacCOBOM J10JIel paCTBOPEHHOIO BEIECTBA, IJIAHUPOBATh U MPOBOAMTH
XUMHUYECKHUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEI0YEH M KUCIOT C IOMOIIBIO HHAUKATOPOB (JIakMycC, (eHoN(TaTenH, METUIIOPAHXK
U ApyTHe).
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K koniy o0y4enus B 9 kjiacce npeMeTHbIE PEe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y 00yUArOIINXCS YMEHUH:
PacKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX IOHATUN: XUMUYECKHUH DJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, BAJICHTHOCTH, 3JEKTPOOTPULIATEILHOCTD, CTETIICHb OKUCICHHS, XUMUYECKas PEaKIHsl, XUMUYECKas CBA3b, TEIUIOBOU A(PPEKT peakiiuH,
MOJIb, MOJISIPHBIA 00BEM, PacTBOP, IEKTPOJIUTHI, HEAJIEKTPOJIUTHI, IEKTPOIUTUYECKAs TUCCOLMALNS, PEaKIMd HOHHOTO OOMEHa, KaTalu3arop,
XMMUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE PEaKLUH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, OKUCIUTENb, BOCCTAHOBHUTEINb,
OKHMCJICHME U BOCCTAHOBJICHME, AJJIOTPONMs, aM(pOTEPHOCTb, XMMMYECKas CBs3b (KOBAJCHTHAs, MOHHAs, METaJUIMYEeCKas), KpUCTaUIM4ecKas
peneéTKa, KOppo3us METAJLIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW peakluy, peaesbHo qonycrumas konuentpanus 111K Bemecrsa;
MJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUM U IPUMEHATH 3TH ITOHATHUS IIPU ONMCAHUM BEIIECTB U UX IIPEBPAILCHUI;
HCIOJIb30BAaTh XUMUYECKYIO CHMBOJIUKY JUIsl COCTaBJICHUS! (POPMYJI BELIECTB M YPAaBHEHUI XMMHUYECKUX PeaKLuii;

ONPEIEATh BAICHTHOCTh M CTENEHb OKUCJIEHUS XMMHMYECKMX JJIEMEHTOB B COCIMHEHHMSX PA3IIMYHOIO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
OIpe/IeIEHHOMY KJIacCy COEIMHEHMH 1o (opmyliaM, BHJ XUMHMYECKOH CBsI3M (KOBaJIEHTHAs, MOHHAs, METa/UNIMYecKas) B HEOPraHMYECKHX
COEMHEHUSIX, 3apsi/l HOHA [0 XUMHUUECKOH (popmyie, XapaKkTep Cpeabl B BOJHBIX PACTBOPAX HEOPTAaHWYECKUX COSAMHEHUH, TUI KPHCTAILTMYECK Of
PEIIETKY KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbich [leproamueckoro 3akona J[. M. MenaeneeBa u J1eMOHCTPUPOBATh €0 MOHUMAHKE: OMMCHIBATh U XapaKTepU30BaTh TAOINIHY IO
¢dopmy Ilepuonuueckoil cucTeMbl XUMHUUECKUX 3JIEMEHTOB: Pa3JInyaTh HMOHATHUS «rJaBHas noarpynna (A-rpynmna)» u «mnobdounas noarpymnna (b-
rpynmna)», Majible U OOJbIIME TNEepUOAbl, COOTHOCUTh OOO3HAYEHUs, KOTOpbIE€ HMEIOTCd B MEPUOAUYECKON Talyvle, € YHCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsija sa1pa, OO0Ilee YMCIIO 3JIEKTPOHOB M pacHpeieieHHe UX I10
AJIEKTPOHHBIM CJIOSIM), OOBACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB M UX COEAMHEHMH B Ipenesax MalbIX MEepHOJO0B U
[JIABHBIX MOATPYIII C Y4ETOM CTPOCHHS UX aTOMOB;

KJIAaCCU(UIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUUECKHUE BEIECTBA, XMMHUECKHE peakluy (110 YUCIY M COCTaBy yUacTBYIOIIMX B PEaKIHMH
BEIIECTB, 110 TEINIOBOMY 3((eKTy, M0 N3MEHEHHIO CTENeHEeH OKUCICHUS XUMUUECKUX JJIEMEHTOB);

XapakTepu30BaTh (OMHMCHIBATh) 00IIKME M creuupuueckne XUMHUYECKHE CBOWCTBAa MPOCTBIX W CIOXHBIX BEIECTB, MOATBEPXKIas ONUCAHHE
IIpUMEpaMH MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

COCTABJIATh YPABHEHHUSI DIIEKTPOJMTUYECKOW JUCCOLMALUU KUCIOT, LIEJIOYEN U COJIEH, MOJHBIE U COKpAIICHHBIE YPABHEHUS PEAKLUNA MOHHOTO
oOMeHa, ypaBHEHHMsI peakluii, MOATBEPKAAIOIINX CYIIIECTBOBAHNE T€HETUYECKOU CBS3U MEX/y BELIECTBAMH PA3IMYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil MOCPEICTBOM COCTABIEHUS JIEKTPOHHOT O OanaHca 3TUX peakLui;
IIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT UX CTPOEHUSA, BO3MOYKHOCTH IPOTEKAaHUS XMMHUYECKHMX IPEBpAIICHUN B Pa3INYHBIX
YCIJIOBUSIX;

BBIUUCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO JIOJI0 XUMHUYECKOTO JIEMEHTa 10 (opMyse COETUHEHHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOU pEaKIuH;
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e coOuoJaTh HpaBWiia IOJIB30BaHUSA XMMHUECKOH MOCYAOH M 1abopaToOpHBIM 00OpYyIOBAaHHEM, a TAaKXKe IpaBHUiIa OOpAIIEHUS C BELIECTBAMU B
COOTBETCTBUH C MHCTPYKIUSMH IO BBIITOJHEHUIO JAaOOPATOPHBIX XUMHYECKHUX OIBITOB IO IOJYYEHUIO M COOMPAaHUIO ra3000pa3HBIX BELIECTB
(aMMMaKa ¥ yriaeKucioro rasa);

¢ JPOBOAUTH PCAKLUU, IMOATBCPKAAOIINC Ka4eCTBEHHBIN COCTaB PAa3JIMYHBIX BCUHICCTB: PACIIO3HABATH OIIBITHBIM HYTéM xJjopuna-, 6pOMI/III-, unoauna-,
KapOoHat-, gocdar-, CuIMKaT-, cynbar-, THAPOKCHI-MOHBI, KATHOHBI aMMOHUS M HMOHBI W3yYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

* IPUMEHATH OCHOBHBIC OIEPAI[MM MBICIUTEIBHONW JAEATEIbHOCTH — aHAIW3 M CHUHTE3, CPaBHEHHE, 00O0OIIEHHE, CHCTEMAaTH3alUIO0, BBIIBICHUE
MPUYUHHO-CJIICACTBCHHBIX CBsI3EH — IJi1 U3Yy4YCHUA CBOMCTB BCIIECCTB N XHMMHYCCKHUX peaKHHfI, C€CTCCTBCHHO-HAYUYHBIC MCTO/Jbl ITO3HAHUA —
HaOJII0/ICHNE, N3MEPEHHE, MOJICTUPOBAHUE, IKCIIEPUMEHT (PEaTbHbIA 1 MBICIICHHBIH ).

TEMATHYECKOE INTAHUPOBAHMUE

8 KUIACC
Ne HanmeHnoBaHnue pasaeiioB Koanecrso III?COB DJIeKTPOHHBIe (M (pPOBbIE)
n/n ¥ TeM NPOrpamMMbl Bcero p;;:::;ﬂbﬂme IIpakTnuyeckue padoTsl 00pazoBaTebHbIE Pecypchl
Pa3nes 1. IleppoHavyabHble XUMUYECKHE OHATHS
Xumust — BaxkHas 00J1aCTh
11  CCTeCTBO3HaHUA 1 5 5 bubmuoreka [JOK
' MPaKTUYECKON https://m.edso0.ru/7f41837c
JeSITEIbHOCTH YeJIOBEKa
12 BemecTBa 1 Xumuueckue 15 1 bu6nuoreka [IOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro no paszneny 20
Pa3nes 2. BaskHelilune npeacTaBuTe Il HEOPraHUYECKUX BellecTB
21 Boznyx. Kucnopon. 6 bu6muoreka [JOK
' IToustue 00 okcumax https://m.edsoo.ru/7f41837¢
99 Bomopon.Ilonstue o 5 1 but6mmoreka [IOK
' KHCIIOTaX M COJIAX https://m.edsoo.ru/7f41837c
2.3  Bopa. PactBopsl. [lonsiTre 5 1 1 bu6muoreka [JOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

06 OCHOBAHMSIX

https://m.edso0.ru/7f41837c¢

OcHOBHBIE KJIacChl
HEOPraHUYeCKUX
COETUHEHUN
Uroro no pazaeny

2.4

11 1

30

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

Paznen 3. llepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB [I. U. MenaeneeBa. CTpoeHue aToMOB.
Xumuyeckasi ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU

[Tepuonnueckuii 3aKOH U
31 |omammcsn sncrommon I ; BuGmorexa LIOK
' ' https://m.edso0.ru/7f41837¢c
N. Menaene-eBa. CtpoeHue
aroMa
XUMHYECKas CBI3b.
39 OKuCIUTENbHO- 8 1 bu6mmoteka [IOK
' BOCCTAHOBUTEJbHBIE https://m.edsoo.ru/7f41837c
peakiu
bu6nuoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOC Bpemst 3 bubmorexa LIOK
p p https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68 4 5
10 ITIPOI' PAMME
9 KJIACC
Ne HaumeHoBaHue pa3jie/ioB Kosmecrso 'Il?::: ONLHEIE JuiekTpoHHbIE (HU(POBbIE)
n/n | TeM NPOrpaMmbl Bcero pa 60::)1 IIpakTHYeckne paGoThl 00pa3oBaTe/ibHbIE Pecypchl
Pa3nen 1. BemecTBo 1 XMuMHU4ecKHe peaKIun
HOBTOPGHI/I@ U yrioyoneHue Bubnmorexa [JOK
1.1 3HaHUN OCHOBHBIX PA3/EJIOB 5 1

Kypca 8 Kiacca
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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
https://m.edsoo.ru/7f41a636

OcCHOBHBIE 32aKOHOMEPHOCTHU

bu6nuoreka [IOK

1.2 XMUMHAYECKHX PEaKIHii 4 https://m.edsoo.ru/7f41a636
1.3 aifzgpligﬂzzq;;;;fmemne 8 bubmorexa LIOK
I https:/m.edso0.ru/7f41a636
pEaKIIii B pacTBOpax
Hroro no pazneny 17

Pa3gen 2. HeMeTaJJIBI M BX CO€IHHEHUS

OOm1ast xapaKTepUCTHKA

bubmuorexa [IOK

2.1  XMMHYECKHUX JIEMCHTOB 4
VIIA-rpyrmst. [anoremst https://m.edsoo.ru/7f41a636
OO6m1as XxapakTepucTuKa
29 XAMUYECKHX DJIEMECHTOB 6 bubnnoreka IIOK
' VIA-rpymmer. Cepa u eé https://m.edsoo.ru/7f41a636
COCJIMHCHHMS
OO6m1as XxapaKTepucTUKa
53 XMMHYECKHX DICMCHTOB 7 bubmmoteka [IOK
' VA-rpynmsl. A3ot, Gpocdop https://m.edsoo.ru/7f41a636
U UX COCTUHEHUS
OO01mas xapakTepucTUKa
o4  XMMHYECKHX DJEMCHTOB 8 bubmmoteka [IOK
' IVA-rpynmel. Yrinepon u https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COSIMHCHHUS
Hroro mo pazneny 25
Paznen 3. Metaiibl M UX COeIMHEHMSI
N bubnuotexa [JOK
3.1 Obmue croiictsa MeTanos 4 https://m.edsoo.ru/7f41a636
32 Baxneiinme MeTauibl U BX 16 but6mmoreka [IOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznea 4. Xumusi 4 OKpyKawas cpeaa
41 Bemecrtsa u maTepuaisl B 3 bu6nuoreka [IOK

KHU3HHU 4YCJIOBCKa

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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Nroro no pazaeny ‘

bu6nuoreka [IOK

Pesepsroe Bpems 3 https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO YACOB 68 A .
[10 ITPOI'PAMME
KAJIEHJAPHO-TEMATHUYECKOE INTIAHUPOBAHHUE
8 KUIIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka KonTposabHbie IIpakTHyeckue Aara UHppoBLIe
n/n Bcero U3y4eHust o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcebl
n P bubnunoreka LIOK
1 DEAMCT XHMIH. L OJIb XHMITH B 1 https://m.edsoo.ru/ff0d210
JKWU3HM 4YesoBeka. Tena u Bemecrsa c
ITonsiTe 0 MeTO/1aX MO3HAHUS B bubmmoteka IIOK
2  xumuu HMcnons3oBanue udpoBoi 1 https://m.edsoo.ru/ff0d227
naboparopun « TouKka pocTa» e
[IpakTuyeckas padora Ne 1
«IIpaBuia paboTsl B 1aboparopuu u
npuEMBI 00paIeHUs € bubmmoreka HOK
3  mabopaTopHBIM 1 https://m.edsoo.ru/ff0d23d
obopynoBanuem»lcrnonbp3oBanue c
nudpoBoit Jaboparopuu « Touka
pocTa»
YucTeie BemecTBa U CMECH bubmmorexa HOK
4 . 1 https://m.edsoo.ru/ff0d26¢
CriocoOblI pa3eneHus cmecen a
5 [IpakTuyeckas padora Ne 2 1 bubmuoteka [IOK

«Paznenenue cmeceit (Ha mpumepe

https://m.edsoo.ru/ff0d28c
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

OUYHCTKH IIOBApPEHHOU
conm)»Mcnonb3oBanue udpoBoit
nabopaTopun « TOYKA poCTa»

[e0)

bubnunoreka LIOK
6  ATOMBI B MOJIEKYJIBI https://m.edsoo.ru/ff0d2a6
c
XHUMHYECKHUE JIEMEHTHI. 3HAKU BH6H_HOTeKa HOK
7 https://m.edsoo.ru/ff0d2be
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB 3
bubnunoreka LIOK
8 IIpocThle U CIIOKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a6
c
bubmuoreka [IOK
9  ATOMHO-MOJICKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d5
0
3aKOH MOCTOSIHCTBA COCTaBa Bubmmorexa [IOK
10 Pemects. Xuwrieckas Gopuysia. https://m.edsoo.ru/ff0d2ea
BaJleHTHOCTh aTOMOB XMMHYECKUX o
2JIEMEHTOB €
OTHOCHUTENBHAS aTOMHAs Macca. bubmuorexa [IOK
11 OtHOCHTENBHAs MOJNEKYJIpHAS https://m.edsoo.ru/ff0d323
Macca c
MaccoBasi 107151 XUMHYECKOTO bubmorexa LIOK
12 SIIEMEHTA B COTHHEHHH https://m.edsoo.ru/ff0d350
c
KomuuecTBo BemecTBa. MoJib. bubmmorexa HOK
13 Mosspras Macca gttps:/lm.edsoo.ru/ff0d523
dusnyecknue 1 XUMHUCCKUE
SIBIICHHSA. XUMHUYeCKast bubmmorexa LJOK
14 https://m.edsoo.ru/ffod37f

peaknusilcrions3oBanue HUppoBon
nmaboparopun « TOUYKa pocTa»

a
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https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
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IIpu3Haku U yciioBUs NPOTEKAHUS
XHUMHAYECKHX PEaKIUi
Hcnonb3oBanue 1muppoBoit
nabopaTopun « TOYKa pocTa»

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d3al
6

16

17

3aKOH COXpaHEHHUsI MacChl BEIIECTB.
XUMHUYECKUE YPaBHEHUS

BreraucneHns KojgmdecTBa, MacChl
BEIIIECTBA 10 YPaBHEHUSIM
XUMHYECKUX PEaKIUi

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d3b8
8

bubnunoreka LIOK
https://m.edsoo.ru/ff0d570
8

18

Knaccudukanus XuMuaeckux
peakiuii (CoequHeHus, Pa3IoKeHUs,
3aMeIICHus,
obmena)lcrionb3oBanue nuppoBoit
nabopaTopun « TOYKa pocTa»

bubmuoreka [IOK
https://m.edsoo.ru/ff0d3f3
4

19

20

M. B. JIoMOHOCOB — y4Y€HBIN-
sHukIoneauct. O0o0IeHE U
CUCTEeMaTH3aIvsl 3HAaHUH
Kontponbnas padota Nel o teme
«BemecTBa U XUMHUYECKHE
peaxImm»

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d40c
4

bubmmoteka IIOK
https://m.edsoo.ru/ff0d429
0

21

22

23

Bo3nyx — cmecs razos. Cocras
Bo3ayxa. Kucimoposm — smeMeHT u
mpocroe BeuecTBo. O30H
Ouznyeckue 1 XUMHUIECKHe
CBOMCTBA KHCI0pO/a (peakuuu
okucienus, ropeaue). [lonstue o6
okcugax Mcnonb3oBanue nudpoBoii
nabopaTopun « TOYKa pocTa»
CriocoOslI osty4eHus KUCI0po/ia B
1a00paTOPUU U POMBIIUIEHHOCTH.
[TpumeneHnue Kuciopoaa

21

Bu6mioTeka HOK
https://m.edsoo.ru/ff0d448
e

but6mmorexa [IOK
https://m.edsoo.ru/ff0d461
4

bubmmoreka [IOK
https://m.edsoo.ru/ff0d497
a



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
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25

TemnoBoii 3¢ ekt xumMuaeckoit
peaxkuuu, MoHsATUE O
TEPMOXUMHUYECKOM ypaBHEHHH,
9K30- ¥ HJO0TEPMHUUECKHUX PEaKIMsIX
TornmBo (HedTh, yroib U METaH).
3arpsi3HeHue BO3Ayxa, CIocoObI €ro
npenoTBpaieHus Mcenonp3oBanue
nudpoBoii maboparopuu « TouKa
pocTa»

bubnmoreka [IOK
https://m.edsoo.ru/ff0d479
0

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4c4
a

26

27

[IpakTuueckas padora Ne 3 mo Teme
«[lomyuenne n cobupanue
KHCIIOpO/1a, U3yUYEHHUE er0 CBONCTBY

Bonopon — anemeHT u mpocroe
BelecTBO. HaxoxaeHnue B npupojie

bubnuoreka [{OK
https://m.edsoo.ru/ff0d4ae
2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4dd
0

28

29

30

du3znueckrue U XUMHUUECKHUE
cBoiicTBa Bojiopoa. [Ipumenenne
BOJIOpOJIA

IlonsTHe 0 KMCIIOTaX U COJIIX
Hcnons3oBanue 1uppoBoit
nmabopaTopun « To4Ka pocTa»

CriocoObI oryueHust BO0poia B
naboparopuu

Bub6mroTeka HOK
https://m.edsoo.ru/ff0d4dd
0

bubmuoreka [{OK
https://m.edsoo.ru/ff0d50d
2

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d4dd
0

31

32

IIpakTuyeckas padora Ne 4 o Teme
«Ilonyuyenue u coOupanue
BOJOPOJa, U3YUEHHE €TO CBONCTB

MossipHblii 00BEM ra30B. 3aKOH
ABorazipo

Bubnuoreka HOK
https://m.edsoo.ru/ff0d4f4
2

bu6muoreka [JOK
https://m.edsoo.ru/ff0d542
e

33

Brrunciienus 00bEMa, KoJIMuecTBa
BEIIIECTBA rasa Mo ero M3BECTHOMY

22

Bub6mioTexa HOK
https://m.edsoo.ru/ff0d55a
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

KOJINYECTBY BELIECTBA MIIK 00BEMY

0

34

35

36

37

Boruncnenus 005EMOB ra3oB 1Mo
YPaBHEHUIO PEAKIIMU Ha OCHOBE

3aK0HA 00BEMHBIX OTHOIICHUI Ta30B

DOU3NYECKUE U XUMUUYECKUE
cBOMCTBA BOJIbI Vcnionp30Banue
udpoBoii TabopaTopuu « TouKa
pocTa»

CocraB ocHoBanuil. [lonsitue 00
unankatopaxlcnonbp3oBanue
ndpoBoii 1abopaTopuu « TouKa
pocTa»

Bopa kxak pactBopuTens.
HacriiieHHbie U HEHACHIIIEHHBIE
pactBopbl. MaccoBast 1oJist
BEIIECTBa B pacCTBOpE
Hcnonws3zoBanne mudpoBoi
naboparopun « ToYKa pocTa»

Bubmoreka LHOK
https://m.edsoo.ru/ff0d570
8

bubnunorexa LIOK
https://m.edsoo.ru/ff0d587
a

bubnunoreka LIOK
https://m.edsoo.ru/ff0d59e
2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5b4
0

38

39

ITpakTuyeckas pabora Ne 5 o Teme

«ITpuroroBiieHnE PacCTBOPOB C
ONpeACIEHHON MacCCOBOU JT0IEN
PacTBOPEHHOTO
BelecTBaylcrnonb3oBanue
nudpoBoit Jadboparopuu « TouKa
pocTa»

KonTponbnas padora Ne2 o teme
«Kucnopoa. Bonopoa. Boga»

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d5eb
a

but6mmorexa [IOK
https://m.edsoo.ru/ff0d634
2

40

Oxcupsl: cocTaB, KacCUpUKALIUS,
HOMEHKJIaTypa

Bubmioreka 1HOK
https://m.edsoo.ru/ff0d664
€

23


https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

41

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIOB

bu6nunoreka LIOK
https://m.edsoo.ru/ff0d664
e

42

43

OcHoBaHUA: COCTaB,
KJIacCU(UKALIKS, HOMECHKIIATypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHU

Bubmoreka LHOK
https://m.edsoo.ru/ff0d67c
a

bubnunoreka LIOK
https://m.edsoo.ru/ff0d67c
a

44

Kucnorsl: cocras, kiaccudukanus,
HOMeHKJIatypa Mcnons3oBanue
nudpoBoii maboparopuu « Touka
pocTa»

bubnuoreka [{OK
https://m.edsoo.ru/ffOdfee
2

45

46

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpeanue): HOMEHKIIATypa,
CIOCOOBI NOTYYEHUS, XUMHUUECKUE
cBoiicTBallcrionb3oBanue uudposoi
naboparopun « ToYKa pocTa»

bubnuoreka [{OK
https://m.edsoo.ru/ffOdfee
2

bu6nmorexa LIOK
https://m.edso0.ru/00ad94
74

47

[IpakTuyeckas padora Ne 6.
Pemenue skcriepuMeHTaIbHBIX
3a1a4 1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIMHEHMID
Hcnonb3oBanue 1muppoBoit
nabopaTopun « TOYKa pocTa»
I'enernueckas CBS3b MEXKAY

bubnunorexa LIOK
https://m.edso0.ru/00ad9b
7c

but6mmorexa [IOK

48 kiaccaMu HEOPraHUYECKHX https://m.edsoo.ru/00ad9a
COEIMHEHNN 50
O0600611eHre U cucTeMaTH3alus bubmorexa HOK

49 https://m.edsoo.ru/00ad9c

3HAHUH

b2

24


https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

50

KonrtponsHas padora Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPraHU4eCKUX coeAMHeHUN"

bu6nunoreka LIOK
https://m.edsoo.ru/00ad9e
la

o1

52

53

[TepBbie MOMBITKH KIacCUPUKAITII
XUMHUYECKUX 3JIeMeHTOB. [loHsTHE O
rpynmnax cXOJHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cuctema
XHMHUYECKUX djieMeHToR /1. U.
Menneneesa

[lepuopl, TpymIIbl, MOATPYIIILI

bu6nmorexa [IOK
https://m.edso0.ru/00ad9ff
a

bubnuoreka [{OK
https://m.edsoo.ru/00ada5
2c

bubnunoreka LIOK
https://m.edsoo.ru/00adab
2C

54

55

Crpoenue atomoB. COoCTaB aTOMHBIX
sanep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 00070UeK
aToMoB 21eMeHToB [lepuoauyeckoii
cuctemsl J[. 1. MeneneeBa

bubnuoreka [IOK
https://m.edsoo.ru/00ada3
42

bubmmoteka IIOK
https://m.edsoo.ru/00ada6
bc

56

XapaKkTepuCcTUKa XMMUUYECKOTO
3JIEMEHTA 110 €ro MOJI0KEHUIO B
ITepuonnueckoii cucreme /JI. U.
Menneneena

bubmmoteka IIOK
https://m.edsoo.ru/00ada8
24

57

3nauenue [lepuoauyeckoro 3akoHa

JUISL Pa3BUTHSI HAYKU U MPAKTUKH. [].
N. MenaeneeB — y4€HbIH, I1€1aror

Y rpaXkJIaHuH

but6mmorexa [IOK
https://m.edsoo.ru/00ada9
6e

58

DNEeKTPOOTPULIATEILHOCTh ATOMOB
XUMHUYECKUX AIIEMEHTOB

but6mmorexa [IOK
https://m.edsoo.ru/00adaa
b8

59

HNonnas xumuyeckas CBs3b
Hcnonws3zoBanne mudpoBoi

25

bu6nunoreka LIOK
https://m.edsoo.ru/00adac



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

naboparopun « Toyka pocTa» 34
KoBanieHTHAS MTONApHAST XUMHUYECKAS Bubmzorexa HOK
60 P 1 https://m.edsoo.ru/00adaa
CBA3b
b8
E:r?ggzﬁili?[}gnmomﬂne ndpoBoit Bubmrorexa HOK
61 1 https://m.edsoo.ru/00adaa
naboparopun « TOYKa pocTanHas b9
XUMHYECKAS CBI3b -
bubnunoreka LIOK
62 | CremeHb OKHUCIECHUS 1 https://m.edsoo.ru/00adae
28
OKUCINTEHFHO-BOCCTAHOBUTEILHBIE Bubmuorexa LHOK
63 1 https://m.edsoo.ru/00adb0
peaku 76
bubnunoreka LIOK
64 | OxuciauTelIn U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adbh0
76
KontponsHast pabota Ne4 o reme bubmuoteka [IOK
65 «Ctpoenue aromMa. XUMHUUIECKast 1 https://m.edsoo.ru/00adb4
CBA3b» 86
. bubmuorexka [IOK
66 PesepaHbiit ypok. O6O6EHCHH6 " 1 https://m.edsoo.ru/00adb3
CHCTEMAaTH3alus 3HAHUI 3c
. Bub6mioTexa HOK
67 Peseprbiii ypox. O606fueHHe 1 1 https://m.edsoo.ru/00ad9c
CHCTEMATH3aIUs 3HAHUI b2
. Bu6mmoreka HOK
PesepaHbIi ypok, O6O6fueHHe " 1 https://m.edsoo.ru/ff0d61c
CHCTEMATH3aLUs 3HAHUI 5
OBILIEE KOJIMYECTBO HACOB I10 68 -

[NPOTPAMME


https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Hara
/i Tema ypoka Beero KonTpoabHbie IIpakTHyeckue — o0pa3oBaTe/IbHbIE
padoThI padoThbI pecypcbl
oo e B 10K
1 1 https://m.edso0.ru/00adb59
XUMUYECKUX 351eMeHToB J[. 1. o
MenneneeBa =
3aKoromep HOCTH B bubnnorexa [HOK
p  MSMCHCHHH CBONCTB 1 https://m.edsoo.ru/00adb6b
XUMHYECKHX 3JIEMEHTOB 6
HEPBBIX TPEX NEPUOJIOB =
Knaccudukanus u bubnnoreka [JOK
3  HOMeHKJaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2
Buner xumudeckoii cBsI3u 1 bu6mmoreka [IOK
4 TUDBI KPUCTAIITHYECKUX 1 https://m.edsoo.ru/00adbac
peméTox 6
KonTtponsHnas padora Nel mo
teMe «lloBTOpeHune n
5  yruyOseHue 3HaHUH 1 1
OCHOBHBIX Pa3JiesIoB Kypca 8
KJacca»
Knaccudukanmst xumuaeckux bubnmuotexa [JOK
6  peaxuuii Mo pa3nuYHBIM 1 https://m.edsoo.ru/00adbcb

npusHakamlcrions3oBanue

27

0


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

1u(pOBOH JIAOOPATOPHUH «
Touka pocTta»

[TonsaTne o ckopoctu
XUMHYECKON PEaKInu.

bu6mmoreka [IOK

7 https://m.edsoo.ru/00adbe9
[TonsaTre 0 TOMOTeHHBIX U 2
TeTEPOreHHBIX PEAKIIHIX =
IlonsATHE 0 XUMHUYECKOM
paBHOBecuH. DaKTOPHI,
BIIUSIONINE HA CKOPOCTh
XHMHquI(I:KOﬁ peaKL]i)HH u bubmmorexa LJOK
8 https://m.edsoo.ru/00adc28
MOJIOKEHUE XUMHUYECKOTO
paBHOBecus Vcnons3oBaHue £
1 (pOBOH JIAOOPATOPHH «
Touyka pocTta»
OKHUCIUTENbHO- bubmorexa LHOK
9 https://m.edsoo.ru/00adcad
BOCCTAaHOBUTEJIBHBIC PEAKITUU o
Teopus 2MEKTPOIUTUYECKON bubnnoreka [JOK
10  muccornmanyu. CHIBLHBIE U https://m.edso0.ru/00adcd6
CI1a0bIe ANEKTPOIUTHI 8
WNonnsle ypaBHeHUs bubnuoreka [IOK
11 pelcnons3oBanue MUPPOBOH https://m.edsoo.ru/00add44
naboparopun « To4YKa pocTa» 8
XUMHUYECKUE CBOMCTBA
KHCJIOT U OCHOBAHM B CBETE
npeJIcTaBIeHUH 00 bubmuorexa [IOK
12  BIEeKTPOIUTUYECCKOMN https://m.edsoo.ru/00add5d
JIUCCOIMAIINN 8
Hcnonb3oBanue 1udppoBoit
nabopartopun « ToYKa pocTa»
13 XuMHU4YecKue CBOMCTBA COJICH bu6mmoreka [IOK

B CBCTC HpCI[CTaBJ'ICHI/Iﬁ 00

https://m.edsoo.ru/00add8b

28


https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

14

15

ANEKTPOIUTUYECKON
JUCCOLIMAIIUU

[TonsTue o ruaponaU3e colen
Hcnonws3zoBanue mudpoBoi
naboparopun « Toyka pocTa»

0O0001EeHuE 1
cucTeMaTu3alus 3HaHui

2

bu6mmoreka [IOK
https://m.edso0.ru/00add9d
4

bubmuorexa [JOK
https://m.edsoo.ru/00addd1
2

16

17

18

[TpakTuueckas paborta No 1.
«Pemenne
SKCHEPUMEHTAIBHBIX 332U
KonTponpsHas padora Ne2 mo
TeMe «DIEKTPOIIUTUYECKAs
aucconranys. XUMUYECKue
peakLMM B pacTBOpax»
OO61as xapakTepuCcTHKa
rajoreHoB. XMMHUYECKUE
CBOICTBa Ha NMPUMEPE XJI0pa

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

bubmuorexa [JOK
https://m.edsoo.ru/00addec
0

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

Xnoposogopoa. ComnsiHast
KHCJIOTAa, XUMHNYECKHUEC

bu6mmorexa [IOK

19 . https://m.edsoo.ru/00ade10
CBOICTBa, MOJIyYEHUE, 4
IIPUMEHEHHE -
IIpaxTrueckas

20

21

pUcnons3oBanne mudpoBoi
nabopaTopuu « TouKa
pocta»abora Ne 2 o Teme
«Tomyuenue constHOM
KHUCIIOTBI, A3yYEHHE €€
CBOWCTB»

Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKLMH, ECIIN
OJIMH U3 PeareHTOB JIaH B

29

bu6mmorexa [IOK
https://m.edsoo.ru/00ade34
8

bu6mmorexa [IOK
https://m.edsoo.ru/00ade48
8



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

U30BITKE

22

23

24

OO0mast xapaKTepUCTHKA
aneMeHTOB VIA-rpynmsl

AmtoTponHbie Mo (DUKAIIH
cepbl. Haxoxxaenue cepsl u e€
COCIMHEHUH B IIPUPOJE.
XUMHYECKUE CBOWCTBA CEPhI
CepoBoaopoj1, CTpOCHHUE,
buznyecKkue 1 XUMUYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64
a

bu6mmoreka [IOK
https://m.edso0.ru/00ade64
a

bu6mmoreka [IOK
https://m.edso0.ru/00ade80
2

25

Oxkcuasl cepsl. CepHas

KHCIIOTa, GU3NIECKUE U
XUMHYECKHE CBOICTBA,

IPUMEHEHNE

bu6mmoreka [IOK
https://m.edsoo.ru/00adea?2
8

26

27

XUMHUYECKHE peaKny,
JIeXKAIIHe B OCHOBE
IPOMBIIIJICHHOTO CI10c00a
MMOJIYyUYCHU A CepHOI\/JI KHCJIIOTHI.
XUMHYECKOe 3arpsi3HeHNE
OKPYXAaIOIIe Cpeabl
COEIMHEHUSIMH CEePBI

Brruncnenue MaccoBor 10aH
BBIXOJ/Ia MPOJIYKTA PEAKIIHHI

bubmuorexa [JOK
https://m.edsoo.ru/00adec8
a

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8
a

28

OO01mas xapakTepuCcTHKa
3JIEMEHTOB V A-TpyIIIbI.
A3oT, pacipocTpaHeHHUE B
npupoe, GU3NYECKue u
XHMHYECKHUE CBOMCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/00adeea
6

29

AMMHuak, ero puznuecKue u
XUMHYECKHE CBOMCTBA,

30

bubmuorexa [JOK
https://m.edsoo.ru/00adf00



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

MOJIYy4YCHHEC U ITPUMCHCHUC

4

30

31

[TpakTrueckas padora Ne 3 mo
teMe «lloydenue ammuaxka,
M3Y4YEHUE €r0 CBOMCTB»
A3oTHas KHCIO0Ta, €€
buznyecKkue 1 XuMHUYECKHe
CBOMCTBA

Bu6moreka LHOK
https://m.edso0.ru/00adf18
0

bubmuorexa [JOK
https://m.edso0.ru/00adf30
6

32

Hcnonb3oBaHne HUTPATOB U
COJIEl aMMOHHS B KQUECTBE
MUHEPATBHBIX YI00pEHUIA.
XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaOIIEeH cpebl
COEMHEHUSIMH a30Ta

bubmuorexa [JOK
https://m.edso0.ru/00adf51
8

33

®ochop. Oxeun bocdopa (V)
u GocopHas KHCIOTa,
(bu3ryecKre 1 XUMUYECKHE
CBOMCTBA, IOJIyYEHUE

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

34

35

Hcnonb3oBanue pocdatos B
KaueCTBE MHUHECPATBHBIX
yaoOpeHuit. 3arpsa3HeHue
MPUPOJAHON CpeIbl
docharamu

Yraepon, pacipocTpaHEHHE B
npupoze, Gu3nveckue 1
XHMHYECKHUE CBOMCTBA

bubmuorexa [JOK
https://m.edso0.ru/00adfc20

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

36

Oxkcunsl yraepozaa, ux
(1)I/ISI/I‘I€CKI/I6 U XUMHUYCCKHUEC
CBOMCTBA. DKOJIOTHUCCKIE
pOoOJIeMBI, CBSI3aHHBIE C
okcuaom yriaepona (IV)

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

37

VYronnHag kuciiora u eé
comnMcnonn3oBanue

31

bubmuorexa [JOK
https://m.edso0.ru/00ae006



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

38

1u(pOBOH JIAOOPATOPHUH «
TouKa pocTta»

[IpakTuueckast padora Ne 4 o
teme "Tlonyyenue
YIJIEKUCIIOTO Ta3a.
KavecTBeHHast peakius Ha
KapOoHaT-roH"

(@]

bu6mmoreka [IOK
https://m.edso0.ru/00ae027
e

39

40

HepBOHa‘IaJ'ILHHe IOHATHS 00
OpTraHN4YCCKUX BCHICCTBAX KaK
0 COCIMHCHUAX yIJICpOaa

Kpemuuii u ero coeiuHeHust

bubmuorexa [JOK
https://m.edso0.ru/00ae054
e

bu6mmoreka [IOK
https://m.edso0.ru/00ae080
a

41

[TpakTuueckas paborta No 5.
Pemenue
JKCIIEpPUMEHTAJIBHBIX 3a]1a4
o TeMe «Baxnernme
HEMETAJUIbI U UX
COEIMHEHUS»

bu6nmoreka [JOK
https://m.edso0.ru/00ae0bf2

42

Konrtponsnas padora Ne3 o
TeMe «BaxHelmue
HEMETAJIJIBI U UX
COEJIMHEHUS»

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0el
8

43

44

OO01mas xapakTepuCcTHKa
XUMHYECKHUX DIIEMEHTOB —
MeTaJuIoB. MeTainueckas
CBSA3b U METaJUIHYECKas
KpUCTaJUTMYECKasi peléTka.
dusnueckre CBOMCTBA
METAJNIOB

XUMHYeCKHE CBOMCTBA
METAJIOB.

bubnmoreka [JOK
https://m.edsoo.ru/00ae103
€

bu6mmorekxa [IOK
https://m.edsoo.ru/00ael15
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https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

DIEKTPOXUMUYECKUN PSiJ
HaIpsHKEHUH METaJNIOB
OO611me crnocoObl MoTydeHUs
MeTaiuioB. CIIaBhI.

[op)

Brruucnenus 1o ypaBHeHUAM bubmmorexa [IOK
45 . https://m.edsoo0.ru/00ae115
XUMUYECKHUX PEAKIIU, ECITH 6
OJINH U3 PEareHTOB COACPKUT =
IpUMECH
[TonsiTue 0 KOppo3UNU bubmmorexa LJOK
46 https://m.edsoo.ru/00ae127
METAJLIOB 3
bubmuorexa [JOK
47  1leno4Hble METAILIBI https://m.edsoo.ru/00ael4b
2
OKcUIIBI U THIPOKCHIBI bubmmorexa LJOK
48 https://m.edsoo.ru/00ae14b
HanI/ISI " KaJinuia 2
bu6nmoreka [JOK
49 mequogeMeanI’fe . https://m.edsoo0.ru/00ael5e
METAJUIBI — KATBIUHA U MarHuii 3
Bakneiiue coeiuHeHN bubmaorexa LJOK
50 https://m.edsoo.ru/00ael5e
KaJIbIUs 8
51 O0o00enue u
cucreMaTni3anda 3HaHUN
Keerwoers nou i criocofs BuGmorexa LIOK
52 1 . https://m.edso0.ru/00ae188
CIOJIb30BaHKE U POBOI 5
nabopatopuu « TouKa pocTa» =
[TpaxTrueckast padorta Ne 6 o bubnnorexa [JOK
53 | teme "XKEcTkOoCTh BOAKI U https://m.edsoo.ru/00aelae

METO/BbI €€ YCTPaHECHHUS"
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8


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

54

AmroMuHUNR

bubmuorexa [JOK
https://m.edso0.ru/00aelc6
4

55

56

AmdotepHbIe CBOMCTBA
OKCHJA ¥ THIIPOKCHIA

Keneso

Bu6moreka LHOK
https://m.edso0.ru/00aelc6
4

bu6mmorexa [IOK
https://m.edso0.ru/00ae1d8
6

57

58

59

OKCHIIBI, THAPOKCHJIBI B COJIN
xenesa (I1) u sxenesa (I1I)

O0o0061IeH e U
cHCTeMaTH3aIus 3HaHUH
[IpakTuueckast padora Ne 7.
Pemenune
AKCIIEPUMEHTAJIbHBIX 33724
o TeMe «Baxxueiinie
METaJIbl U UX COCTMHEHHS

Bub6mioTeka HOK
https://m.edso0.ru/00ae35e
6

bubmuorexa [JOK
https://m.edso0.ru/00ae3de
8

60

61

Brruucnenus no ypaBHEHUSIM
XMMHYECKHUX PEaKIUi, eCIn
OJIMH U3 PEareHTOB JaH B
M30BITKE U COAEPIKUT
npumecu. Beruncienus
MacCOBOH JOJIM BBIXOJIa
MPOJIYKTA PEAKIINHU
0O0001eHne n
cUCTeMAaTH3aIus 3HaHUI

bubmuorexa [JOK
https://m.edso0.ru/00ael75
0

62

63

KonTtponsHnas padora Ne4 o
TeMe «BakHelme MeTasuibl
Y UX COCITUHEHUS
BemectBa u marepuansl B

34

bu6mmorexa [IOK


https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

HOBCE€IHEBHON XU3HU
yeJIoBeEKa

https://m.edso0.ru/00ae3f50

XUMHUYECKOE 3arpsi3HEHUE buGnnorexa LIOK

64 . 1 https://m.edso00.ru/00ae427
OKPY’KaIOIIeH cpeibl 0
Posib xumuu B pemieHnn bubmorexa LIOK

65 1 https://m.edso00.ru/00ae427
9KOJIOTUYECKHX MTPOoOIeM 0
PesepBHbIit ypok. bubnuorexa [JOK

66 O00061IEeHKE U 1 https://m.edso00.ru/00ae0d0
cucTeMaTH3aIus 3HaHui a
PezepBHbIii ypoK. bubnnoreka [JOK

67 OO600mmenue u 1 https://m.edso00.ru/00adb33
cHCTeMaTH3aIus 3HaHUH C
PesepBHbIit ypoK. bubnuorexa [JOK

68 OO6oOGIIeHre U 1 https://m.edso0.ru/00ad9ch
CUCTEMAaTH3alIMs 3HAHUH 2

OBIIEE KOJIMYECTBO YACOB 68

10 [TIPOT'PAMME
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

