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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O NEsAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazielnaM M TeMaM MPOrpaMMbl IO XUMHUH, OMNPEIENsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEM OOydYaroluXcs, ONpeAesIeT BO3MOXXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GOopMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peayliM3allid  BO3MOXKHOCTEH /IS CaMOpPa3BUTHUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUU €CTECTBEHHO--HAYYHOM I'PAMOTHOCTH 00 y4aIOLIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHUU XUMHUU OO0ECHEeUMBAIOTCA CleUU(PUKON
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBI IMEPBOHAYAIBHBIX TMOHATHH XWMHH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS] KaK OCHOBBI BCEr0 €CTECTBO3HAHMS,

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE HSMIIMPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CHOCOOCTBYeT  (HOPMHPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YyYEHHBIX Y4EOHBIX mpeaMeToB: «OKpyXKalolmuid MUpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMU CHCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (OPMHUPOBAHUU W PA3BUTHH MO3HABATEIBHBIX YMEHHNA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKUe 1eJd, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTEMAaTH4YecKoe MpHOOIIeHue
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETLHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ysl 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
IeJIECO00pa3HOr0 TOBEACHUSI B OBITY U TPYIAOBOW JCSATEIBHOCTH B IEIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIS W HANPaBICHHOCTH JaJIbHEHIIETo
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEAEINIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOHax MO3HAHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacu€tel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacCTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOUM KUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKeHHE TUIIPOKCH]IA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKU MTOBAPEHHOU
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 31€MeHT U OpocToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupojae. O30H — aulioTponHas MoAU(pUKAIUSA KUCIOPOaa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — »snmemeHT M mpocToe BewmecTBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmdeckux coenuneHuit. Oxcunbl. Knaccudukarms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTBue Bogoponaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANBbHBIX 3aJlad 1o TeMe «BaxHeliine Kiaacchl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(MUKAIUN XUMUYECKUX 3JIeMeHTOB. [loHsiTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas v JJIUHHONEpUOAHAas  (GOPMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0ueK aroMoB  TepBhiIX 20 XMMHYECKHUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 IPYIIaM U NEPUOAAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MexXnpeaMETHBIX CBSI3€M MPHU HM3YYCHUU XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUN 3apsi, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOIJIUBO, BOJAHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »>JeMEeHTOB B llepuoanueckoil
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYAaCTBYIOIIMX B PEAKIHH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, IIo
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumuveckoil peakmuu. [lonstTe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJEKTPOHHBIM  OasilaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AuCCOLMALMM BEIIECTB C PA3MYHBIMU BHAAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHM UM coOJell B CBeTe MPEJACTaBICHUN 00 DIEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAUIOB M HeMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO  MAaTEpHUAJIOB), TPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiMu pasioKEeHHs, COCIMHEHUS), pacro3HaBaHUE HEOPTraHWYECKUX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHU3M YEJIOBEKA. BakHeWIne XJIOpUIbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
u cepbl. XuMHueckue cBoiicTBa cepbl. CepoBoAopoid, CTpoeHue, (PU3HUEeCKUe U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COCIMHEHUSMH Ccepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoiicTea. KpyroBopoT azora B npupoje. AMMHUAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
altoTponHeie Moaudukanuu Gochopa, GuUMUECKHEe M XUMUYECKHUE CBOICTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka anneMeHToB |V A-rpynmnbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢uznueckre W XUMHUYECKHME CBOWCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yroib, WPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJIEHHOCTU. BakHellne CTpouTENbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAaKIMil Ha XJIOPUIA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMu XJOpuaoB (TAJOTE€HUIOB), O3HAKOMJIEHHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuu Ha cybdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE M H3YYCHHUE CBOWCTB aMMHaKa, TPOBEJICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpEmETOK aiMasza, rpadura, ¢ylaepeHa, O03HAKOMIIEHUE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W W3yYE€HHE TNPHU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpspKeHU MeTamioB. dusnyeckue U XUMMUYECKrUe CBOMCTBa MeTaioB. Oomue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB Jl. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHHE B IPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenouyHO3EMENBHBIE METAJUIBI MAarHMd W KaJIbLUM: TIOJOKCHUE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI M CLIOCOOBI €€ YCTPaHEHUS.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoandeckoil cucteme XMMUYECKUX 3IeMEHTOB /1.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C o0pa3llaMd METAIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEOBAaHNE CBOWCTB KECTKOW BOJbI, MpOLIEcCa TOPEHUSI KEJIE3a B KUCIOPOIE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOAEHME U OMKCAHHUE MPOIECCOB OKPAIBAHMS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS M OKpPY:KaLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pPE3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

®dusnka: maTepusi, aToM, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJEKTPUUECKUW 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIITMYECKas
pemeéTka, CruiaBbl, (PU3MUECKUE BEIWYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpaATbl, TOPHBIC MOPOJIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMM U HOPMaMHU TMOBEJACHUS M CIIOCOOCTBYIOT TIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE IPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEIOBATEIHCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 KXW3HU, OCO3HAHUE TOCIEIACTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHUSCKOMY M3YUYCHUIO MPOo(EeCcCHii U TpyJa Pa3IuvdHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBMII 0€30MaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMH, a TAK)KE B CUTYalIUAX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX pPE3yNbTATOB BBIJACISIOT 3HAYMMBIC TS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE JelCTBUS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSTHSIMHU), MCIOIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE paCCyX ACHUS (MHAYKTUBHBIC, AEAYKTUBHbBIC, TI0 aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI g (POPMUPOBAHHS TUIIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yiabTart, GOpMyIHpPOBaTH 0000IIEHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOTYyYAEMYIO U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON AESATENIBHOCTH MH(OPMALMIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJIaeMOW  TeMbl, (QOPMYyJIHpPOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOTO JKCIEepUMeHTa (1abopaTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEIBHO OIpPEAENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUA NPU BBINOJHEHUH 3aJaHUM C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



nedcTBUM, creuuduyueckue I OpeIMeTHOM oOiacTh  «XUMHS», BHJIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTh Y OOYJAIOIMIMNXCSI YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, pEeaKIuu pasJIoKEHUs, pEeaKIUu 3aMelIeHUs, pPeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JOJisI BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIHIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHUYECKUX COCTNHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOJNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYCHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAAsl OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CHCTeMAaTHU3alrio, KiIacCU(PUKALUIO,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XMMHYECKOM  TOCYyIOH U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEW PacCTBOPEHHOTO BEIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, B3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKUHH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: OIHKCHIBATH U XapaKTEpU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusi, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW TabiuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MalblX MEPHOJ0B U IJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHHUS AJIEKTPOJIMTUYECKOW JUCCOLUMALMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBICHUS JIEKTPOHHOTO OajaHca 3TUX PEeaKIuii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCOBYIO JOJI XHMHYECKOrO JJIeMEHTa 1o ¢opMmyle
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IlIeHHe, CUCTEMaTH3allli0, BBISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumust — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX 3eMeHToB /1. W. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi = o0pasoBaTeibHbIE
padoTsbI padoThI
pecypcsl

VYcTaHoBlIEHHE JIOBEPUTENIbHBIX OTHOIIEHUN MEXAYy YUUTEIeM U €ro Y4YeHHKaMH, CIOCOOCTBYIOUIMX MO3UTUBHOMY BOCHPHSTHIO
yyaliuMucs TpeOOBaHUW M MPOChO y4uTess, NMPHUBJICUEHUIO UX BHUMAHHUSA K 0OCyXJaeMoill Ha ypoke HMH(OpMalM{, aKTUBU3ALUUU HX
O3HABATEILHON NESITEIILHOCTH.
[ToOyx/1leHue MIKOJLHUKOB COOMIOAAaTh HA YpOKE OOIIENPUHSTHIE HOPMBI MOBEJACHMS, MpaBUiia OOLIEHUS CO CTAPIIUMU (YUUTENISMU) U
CBEPCTHUKAMHM (IIKOJIbHUKAMH ), TPUHLUITEl YU€OHOU JUCHMIUIMHBI U CAMOOPraHU3alluu.
[IpuBneueHne BHUMaHUS IIKOJIbHUKOB K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKax SBJIEHUHN, OpraHu3alus ux padoThl C MoTydaeMoi Ha
YpOKE COLMANbHO 3HAaYMMOM MH(pOpMalueil — THULMUPOBAaHUE €€ 00CYKIEHUs, BbICKAa3bIBaHUS YYalIUMHUCSA CBOETO MHEHH IO €€ MOBOLY,
BBIPAOOTKHU CBOET0 K HEW OTHOLIEHHUS.
PackpeiTie cMmbIciia H3y4aeMbIX MOHSITHH.
PackpbITre poiay XMMHU B IPUPOJIE U KHU3HU YEJIOBEKA, €€ CBSI3b C APYTMMH HayKaMHu.
YMeHue pa3nudaTh YUCTHIE BELIECTBA U CMECH; OAHOPOAHBIE U HEOTHOPOIHBIE CMECH.
PaznuuaTh Qu3nueckue U XuMUYECKUE SIBICHUSI.
OmnpeneneHne NpU3HAKOB XUMUUECKUX PEAKLUHI U YCIOBUN MX MPOTEKAHUS.
CnenoBaHue npaBuiiaM 0e30nacHOM paboThl B 1a00paTOPUU IPU MCIIOJIB30BAaHUN XUMUYECKOM 1MOCyibl U 000pYyJOBAHUS.
[InaHupoBaHMe W NPOBEIEHHE XMMUYECKOI'O SKCIIEPHUMEHTa M0 HU3Y4YEHHUIO U OIUCAaHMI0 (DU3NYECKUX CBOMCTB BEILIECTB, CIOCOOOB
paszeneHus cMecell BeIlecTB.
BeicTpanBanue pa3BEPHYTHIX NMUCBMEHHBIX M YCTHBIX OTBETOB C OMNOPOM Ha MHGpOpMAalMI0 M3 yuyeOHHMKAa U CIIPAaBOYHBIX MaTe€pHaJIoB,
I'PaMOTHOE UCIIOJIb30BaHUE U3YYEHHOIO OHATHUHHOTO anmnapara Kypca XUMUH.
Vcnonp3oBaHue NpU BBINOJHEHUH Y4eOHBIX 33JaHUN U B IPOLIECCE MCCIEI0BATENbCKON AEATENIbHOCTH HAY4HO-NOMYJISPHYIO JINTEPATypy
XMMHMUYECKOTO COJIEp/KaHus, CIIPaBOYHbBIE MaTepHallbl, pecypchl IHTepHETA.

Hcnonp3oBaHue rpynnoBbix GopM paboThl U pabOTHI B Mapax.

1

[Ipeamer xumun. Posib XuMuu B KU3HU 1 bu6mmoreka [JOK

yejioBeka. Teira u BemiecTBa https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/ff0d210c

Ilonsatue o MECTOJaX IIO3HAaHUA B
XUMHUHN

[Ipaktuyeckas padora Ne 1 «IIpaBuna
paboTHI B 1a0OPATOPUH U TTIPUEMBI

000pyIOBaHUEM

Yuctele BerrecTBa U cMmecu. CriocoOnl
pa3aeiieHus: cMecen

[IpakTnueckas padora Ne 2
«Pa3znenenue cmecelt (Ha mpumepe 1

OYHCTKU MTOBApEHHOM COJIM)»

YcTa"nosieHue JOBEPUTECIIBHBIX OTHOIIIEHUH MCXKAY YUUTCIIEM MW C€ro YydYCHUKaMH, CHOCO6CTBYIOHII/IX IMO3UTUBHOMY BOCIIPHUATHUIO
yYalIuMHucs TpeOOBaHUN M MPOChO yduTeNsl, MPHUBJICUEHUI0 WX BHUMaHUS K OOCyXJaeMOM Ha ypoke HH(OpMAalMH, aKTUBU3ALHUU HX
MO03HABATEIBHOM NS TEIHHOCTH.

[ToGyxneHne MIKOJLHUKOB COOMIOAATh HAa YpOKE OOIIEMPUHSATHIE HOPMBI TOBEACHHS, MpaBWiIa OOIICHUS CO CTApIIUMH (YIUTEISIMH) U
CBEpCTHUKAMH (IIKOJIBHUKAMH ), TPUHITUITBI YYeOHOH TUCIMIIMHBI M CaMOOPraHH3aIInH.

[TpuBnedyeHne BHUMaHUS MIKOJLHUKOB K IIGHHOCTHOMY acTeKTy M3y4aeMbIX Ha YPOKax sSIBJIICHHI, OpraHu3aIus ux paboThl C MoJrydaeMoi Ha
YPOKE COIMAaIbHO 3HAYMMON MHPOPMAIIUEH — MHUIIMUPOBAHUE €€ OOCYKICHHS, BHICKA3bIBAaHUS YYAIIMMHCS CBOETO MHEHHS T10 €€ MOBOJY,
BBIPAOOTKH CBOETO K HEW OTHOIICHHUSI.

[TpuMeHeHre ecTeCTBEHHOHAYYHBIX METOJIOB TIO3HAHUS (B TOM YHCJIe HAOIIOJCHUE, MOICITUPOBAHKE, SKCIICPUMEHT) U OCHOBHBIEC OTEPaIlUH
MBICTUTEIBHOM JIEITETLHOCTH (CpaBHEHHE, KIIACCU(PHUKAIINSA) IS H3YyYCHUS BEIIECTB U XUMUYCCKUX PEAKIIHIA.

PackpbITre cMbICIa U3ydaeMbIX TOHITUH U 3aKOHOB U IIPUMEHSTh 3TH TOHSATHSI ITPH OIIMCAHUK CBOMCTB BEIIECTB M UX MPEBPAILICHHI.
YMmenue paznuyarh GpU3nUecKue U XUMUYECKUE SBICHUSI, 00bICHEHUE UX CYIIHOCTU C TOYKU 3PEHUSI aTOMHO -MOJICKYJISIPHOTO yUCHHS.
Omnpenenenre NpU3HAKOB XUMHUUYECKUX PEAKIUH, YCIOBUN UX MTPOTEKAHMUS.

OO0bscHeHue CyIHOCTU (PU3HUECKUX U XUMHUYECKUX SIBJICHUN C TOYKU 3PEHHS aTOMHO-MOJIEKYISIPHOTO YUEHUSI.

KnaccuduimpoBanrue XuMUYeCKUX PeaKIIHii (10 YMCITY U COCTaBY Pearupyroumx 1 00pa3yroIuxcs BEIIEeCTB).

CocraBnenue Gopmyn OMHAPHBIX BEIIECTB 10 BAJIEHTHOCTH U OTPEAEISATH BAIEHTHOCTH 10 (OpMysiaM BEIIECTB.

YMeHue paccTaBisiTh KOA()(OUIMEHTHI B yPAaBHEHUSX XUMHUYECKUX PEAKIIHA.

CrnenoBanue mpaBuiiaM 6e30macHoi paboThl B 1a00paTOpUU MPU UCTIOIB30BAHUU XUMUYECKOU MOCYIBI U 000pyTIOBAHUSI.

[IpoBeneHue BBIYHUCICHUH MO OTHOCHUTENBHON MOJEKYISPHOW MAacChl BEIIECTB M MAacCOBOM JIOJIM XMMHUYECKOTO 3JIEMEHTa Mo ¢opmyse



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

COCIUHEHMUS.

* BricTpanBaHue pa3BEPHYTHIX NMHUCHMEHHBIX M YCTHBIX OTBETOB C ONOPOH Ha MH(OpMAIMIO M3 Y4eOHHMKAa M CHPAaBOYHBIX MaTEpHAJIOB,
IPAMOTHOE UCIOJIb30BAaHNE N3YYEHHBIX IOHATUN Kypca XUMHUH.

= Jcnonb30BaHUE MPU BHIIOJHEHUHM Y4€OHBIX 33JJaHUM U B MPOLIECCE UCCIIEOBATEIbCKON AEATEIbHOCTH HAayYHO-TIOMYJISPHYIO JINTEPATypy
XUMHUYECKOTO COACPKAaHNUs, CIIPaBOYHbIE MaTepualbl, pecypcsl VIHTepHeTa.

YMenue paboTsl B TpyNIax, OpraHu3amys U MPOBEICHUE JUCKYCCHIA.

6 ATOMBI M MOJICKYJIBI 1 bubmiorexa HOK
Y https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHE AIEMEHTHI. 3HAKH 1 bubmmoreka [{OK
(CUMBOJIBI) XUMHYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cI0XKHBIC BENECTBA 1 bubmorexa OK
p m https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 bubmorexa [TOK
P - https://m.edsoo.ru/ff0d2d50
3aK0H TOCTOSIHCTBA COCTaBa BEIIECCTB.
10 Xumuuaeckas hopmysa. BaaeHTHOCTB 1 bubmorexa OK
DMy, https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JICMEHTOB
1 OtHocHTenbHAas aTOMHas Macca. 1 bubmuorexka [JOK
OTHOcUTENbHAA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas 10J1s1 XUMHYECKOTO bubmuoreka [JOK
12 1
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecrBa. Moib. 1 bubnuoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUSI. 1 bubnuoreka [JOK
XuMHUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBHs IPOTEKAHUS 1 bubnuoreka [IOK
XUMHUUYECKUX PEaKLIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHMsI MACChI BEILIECTB. 1 bubnuoreka [IOK
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XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88

Brruncnenus KOJINYECTBA, MaCChl
bubmmoreka [{OK

17 1
BEILIECTBA [0 YPABHEHUAM XUMHUYECKUX httos://m.edsoo.ru/f0d5708

peakuui

Krnaccudukarus XHMHYECKUX peaKIni
18 (coemuHEeHMS, Pa3I0KCHHUS, 1
3aMelleHus, ooMeHa)

bubmmoreka [{OK
https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBI-
bubmmoreka [{OK

19 . 00600 1
SHIIIOTeICT obtieHIe 1 https://m.edsoo.ru/ff0d40c4

CUCTEMAaTHU3alus 3HAHWI

KonTponbnas pabora Nel no teme 1 1 bubnuoreka [IOK

20
«BelecTBa 1 XUMHUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290

= VYcTaHOBJICHUE JOBEPUTECIIBHBIX OTHOIIIEHUH MCXKAY YUUTCIIEM MW C€ro YydYCHUKaMH, CHOCO6CTBYIOHII/IX IMO3UTUBHOMY BOCIIPHUATHUIO
yyYalmuMucsl TpeOOBaHUK W TPOCHO YUYUTENs, MPHUBICYCHUIO WX BHUMaHUS K OOCYKIaeMoi Ha ypoke HH(OPMAaIUH, aKTHBU3AIMHA X
MO03HABATEIBHOM NESITEIHHOCTH.

= [loOyxaeHre MIKOJIBPHUKOB COOJIIOAaTh HA ypOKe OOIICTPUHSITHIC HOPMBI MOBEICHUs, MpPaBHJIa OOIICHHUS CO CTapIIUMU (YUUTEISIMU) U
CBEPCTHUKAMH (IIKOJIbHUKAMH ), TPUHITUITBI YUeOHOH TUCIMILIMNHBI M CaMOOPraHH3aInH.

» [IpuBiieueHNEe BHUMAHUS IIKOJIBHUKOB K IICHHOCTHOMY aCIEKTy U3y4aeMbIX Ha YPOKaX SIBIICHHUH, OpraHU3alus UX paOdoThI ¢ TIOTy4aeMOi Ha
YPOKE COIMAaIbHO 3HAYMMON MHPOPMAIIUEH — MHUIIMUPOBAHUE €€ OOCYKICHHS, BHICKA3bIBAaHUS YYAlIMMHCS CBOETO MHEHHS 10 €€ TIOBOJY,
BBIPAOOTKH CBOETO K HEW OTHOIICHHUSI.

» PackppITHE CMBICIIA U3YYaEMBIX MTOHITHHN, a TAK)KE CMBICIIA TIPU OMTMCAHUY CBOWCTB BEUIECTB U MX MPEBPAIICHUN.

= VMeHHE XapaKTepu30BaTh (OMUCHIBATh) COCTaB BO3AyXa, (PU3NYECKHE W XUMHUYECKHE CBOMCTBA KUCIOPOJA, CIIOCOOBI €ro MoJIydyeHHs,
MPUMEHEHHE U 3HAYCHHE B TIPUPOJIC U KU3HU UEIOBEKA.

= (CpaBHHMBaHHUE pEaKLUN TOPEHUS U MEJIEHHOTO OKUCIICHHUS.

= VMeHue cobupaTs NpudOPsI AJs MOTYyUSHHs KUCIOPOa (BHITECHEHHEM BObI M BO3/IyXa).

» Pacmo3HaBaHHe OMBITHBIM ITyTEM KHCIOPO/I.

* lcnonp30BaHUE XUMHUYECKOW CHUMBOJIMKH JJISl COCTaBJCHHS (DOPMYN BEIIECTB, MOJEKYISPHBIX YpaBHEHHH XUMHUYECKHX pEaKIHid ¢
y4acTHEM KUCIOPOa.

= (OOBsICHEHHE CYIIIHOCTH SKOJOTHYECKHUX MPOOIIEM, CBSI3aHHBIX C 3arpsi3HEHHEM BO3AyXa.

= [InaHupoBaHHWE W OCYILIECTBICHHE HAa TMPAKTUKE XUMHUYECKHE SKCIIEPHUMEHTHI, NMPOBEJICHHE HAOMIOACHUS, YMEHHE JelaTh BBIBOJBI IO
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pe3yspTaTaM 3KCIEpUMEHTA.

* (CrnenoBaHue npaBuiIaM 6e301acHOM pabOTHI B JIaOOPATOPUH IIPU HCHOIb30BAHUU XUMHUYECKOH MOCYIbI U 000PY10BAHUSL.
= [IpoBencHUE BBIUNUCICHUS 10 XUMUYECKUM YPABHEHHUSM.
= BricTpanBaHue pa3BEPHYTHIX MHUCBMEHHBIX M YCTHBIX OTBETOB C ONOPOM Ha MH(QOpPMAIMIO K3 yuyeOHMKA U CIPAaBOYHBIX MaTEpUasoB,

IPAMOTHOE UCIIOJIB30BAaHNE N3YYEHHOT'O TIOHATUITHOTO anmnapara Kypca XUMHH.
= Jcnonbp30BaHUE MPU BHIIOJHEHUM Y4€OHBIX 33JaHUN U B MPOLIECCE MCCIIEAOBATEILCKOMN AEATEIbHOCTH HAYyYHO-TIONMYJSPHYIO JIUTEPATYPY
XUMHUYECKOTO COACPIKaHNUs, CIIPaBOYHbIE MaTepualsl, pecypcsl VIHTepHeTa.

= VYMeHue paboTaTh B rpynnax u napax.
* BpINoJHEHNE TBOPUYECKUX MTPOEKTOB.

OpFaHI/I3aIII/I$I " y4aCTHUC B IUCKYCCUAX.

Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kucinopox — siieMeHT U 1 bubmorexa LOK
yxa. P https://m.edsoo.ru/ff0d448e
pocToe BemecTBo. O30H
®u3nyecKkue 1 XMMHUYECKHE CBOMCTBA
22 KHCJIOpoia (peaKkiiuu OKUCICHUS 1 Bubmmorexa [JOK
POZa peaxtt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 006 oxcuaax
CriocoObI MoTydeHHst KHCIIOPOIa B
23 J1a00PaTOPHUH B MPOMBIIIJIEHHOCTH 1 bubmorexa OK
parop P ’ https://m.edsoo.ru/ff0d497a
[IpumeHnenue Kkuciaopoaa
TennoBoii 3 HeKT XuMHIECKOM
24 peaKkuuu, MOHITHE O 1 bubnuoreka [JOK
TEPMOXUMHYECKOM YPaBHEHHUH, FK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUECKUX PEAKIUIX
Tonnuso (HedTh, Yroiab U METaH).
25 3arpsi3sHeHue BO31yXa, CIIOCOOBI €T0 1 Bubmiorexa OK
P X, https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAILEHUS

= YcTaHOBJICHHE JAOBCPUTCIIbHBIX OTHOILIEHUM

MCKAY YUUTCIEM H C€ro Y4CHUKAMH, CHOCO6CTBYIOH_[I/IX MMO3UTUBHOMY BOCIPHUATHIO

yqaluuMucs Tpe60BaHHfI n HpOCB6 YUYHUTCII, NMPUBJICUYCHUIO WX BHUMAHHA K O6CY)KI[8.CMOI\/'I Ha YPOKC I/IH(I)OpMaI_[I/II/I, AKTUBU3allUN HX

MMO3HABATEIbLHOMN eI TeIbHOCTH.
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[ToOyx1eHue MIKOJILHUKOB COOMIOAATh HA YPOKE OOIICTPUHSATHIE HOPMBI MMOBEICHHS, MPaBUIA OOIIEHUS CO CTAPIIUMH (YIUTEISIMU) U
CBEPCTHHUKAMH (IITKOJIbHUKAMH ), TIPUHITUTIB Y4eOHOW JUCIUTIIIMHBI M CAMOOPTaHH3AIHH.

[IpuBneyeHne BHUMAHUS MIKOJBHUKOB K IICHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha YPOKax SIBICHUN, OpraHu3aius ux padoThl ¢ MOJTy4aeMoil Ha
YpOKe COIMaIbHO 3HAYMMON MH(OpMaNHel — MHUIIMHPOBAHUE €€ 00CYKICHUS, BRICKa3bIBAHUS YYAIIUMHUCS CBOCTO MHCHHS TI0 €€ MOBOIY,
BBIPAOOTKHU CBOETO K HEl OTHOIIICHUSI.

PackpeiTue cMmbIciia H3ydaeMbIX MOHATUM, & TAKKE CMBICIIA IIPU OMMMCAHUK CBOMCTB BEUIECTB M X MPEBPALLCHUN.

YMeHue xapakTepu3oBaTh (ONMUCHIBATh) PU3MUECKHE U XUMUUECKHE CBOMCTBA BOJIOPOA, CIIOCOOBI €r0 MOJIydeHHS, TPUMEHEHHE.

YMenue codupats mpudop ISl MOTyYEHUsT BOJIOPOA.

Hcnonp3oBanne XMMHUYECKOW CHUMBOJIMKH JJIE COCTaBlieHHUS (POpPMYT BEIIECTB, MOJEKYISPHBIX YPAaBHEHHH XHMHUYECKHX PEaKIHUi C
ydacTueM BOJOPOJA.

[InanupoBaHue W OCYIIECTBICHWE HAa NPAKTUKE XWMHUUYECKHE JKCIEPUMEHTHI, TPOBEICHUE HAOIIOACHUS, YMEHHUE JIeNaTh BBIBOJABI IO
pe3ynbTaTam dKCIEePUMEHTA.

CnenoBanue npaBuiiaM 6e30macHoi paboThl B 1a00paTOpUu MPU UCHOJIB30BAaHUU XUMUYECKON MOCYbl U 000pyI0BAHUSI.

BricTpanBanne pa3BEPHYTHIX MUCHMEHHBIX W YCTHBIX OTBETOB C OMOpPOM Ha WMH(OpMAIKI0 W3 y4eOHHKA W CIPABOYHBIX MaTEPHUAIIOB,
IrPaMOTHOE UCMOJIb30BaHUE U3YYEHHOTO MOHATHIHOTO anmnapara Kypca XuMHUH.

Hcnonb3oBaHue MpH BBHINOJIHEHWN Y4EOHBIX 33JJaHUI U B TPOIIECCE UCCIIEI0BATENIbCKON NEATENIbHOCTH HAYUHO-TIOMYISIPHYIO JUTEpaTypy
XMUMHYECKOTO COJIepKaHus, CIIPaBOYHbIE MaTepHralibl, pecypchl HTepHeTa.

Hcnonb3oBanue pas3HbIX (GOpM TpynIoBOM AEATENbHOCTH, paboTa B TPYIIAaxX, OpraHU3alUs CAMOCTOATEIbHOW pabOThl C MCTOYHHKAMHU
nHpopMaIuu.

Hcnons3oBanne HCCIICO0BATCIIbLCKUX U TBOPYECKUX IIPOEKTOB I10 TEME.

[IpakTrueckast padota Ne 3 o Teme

26 «Ilonmyuenue u co(vSI/IpaHI/Ie KHCIIOpO/Ia, 1 1 E?f;;ﬁf;t?ﬁ}; 0d4ae?
W3Y4YEHHUE ero CBOMCTBY»

97 Bomopoa — snemeHT u ipocToe 1 bubnnoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0

)8 dOu3ndecKkue U XUMHUYECKHE CBOMCTBA 1 bu6mmoreka [JOK
Bojopoaa. IIpumenenue Bogopona https://m.edsoo.ru/ff0d4ddo

29 [ToHsiTHE O KUCIIOTAX U COJISIX 1 bubmorexa HOK

https://m.edsoo.ru/ff0d50d2
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30

Crnioco6bI mosryyeHus BOAOPOaa B bubnuorexa [JOK

naboparopun https://m.edsoo.ru/ff0d4dd0

VYcTaHoBlIEHHE JOBEPUTENIbHBIX OTHOIIEHUM MEXAYy YUUTEIeM U €ro Y4YeHHKaMH, CIOCOOCTBYIOUIUMX MO3UTUBHOMY BOCHPHSITHIO
ydamuMucsl TpeOOBaHMK W TPOCHO YUYUTENs, MPHUBICYCHUIO MX BHUMAHHA K OOCY)KIaeMOW Ha ypoke HWH(GOpMAIMH, aKTUBHU3ALUU WX
II03HABATEIIBbHOU JI€ATEIBHOCTH.

[ToOyx/1leHue MIKOJILHUKOB COOMIOAAaTh HA YpOKE OOIIENPHUHSTHIE HOPMBI MOBEJACHMS, MpaBUiIa OOLIEHUS CO CTAPIIUMU (YUUTEISMHU) U
CBEPCTHUKAMH (IIIKOJIbHUKAMH), TPUHIUIIBI Y4EOHON AUCHUIIIIMHBI M CAMOOPraHU3aL|H.

[IpuBneueHne BHUMaHMS IKOJbHUKOB K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha YpOKax sIBJICHHM, opraHu3anus ux paboTsl ¢ IojiyyaeMoil Ha
YpOK€ collMaibHO 3HAYMMOH MH(popMaluel — THUIIMUPOBaHUE €€ 00CYKEHHs, BHICKA3bIBaHUS YUallUMUCS CBOETO MHEHHUS 10 €€ MOBOY,
BBIPAOOTKHU CBOETO K HEW OTHOIIEHUSI.

PackpeiTe cMbicia U3ydaeMblX MOHSITHA M MPUMEHEHUE ITHX MOHATHUS, a TAKXKE M3yUYEeHUE 3aKOHOB M TEOPHHl AJs peIIeHus pacuETHBIX
3azad.

[IpoBoIUTH pacy€TOB MO YpaBHEHUSIM XUMHUUYECKUX PEaKIMil: KOJHN4ecTBa, 00bEMa, MacChl BEIIECTBA 110 U3BECTHOMY KOJIMUYECTBY, 00bEMY,
Macce peareHTOB WIH MPOJYKTOB PEaKIUu.

[IpoBenenue BIUMCICHUN MOJIIPHON MacChl BEIIECTB; KOJMYECTBA BELIECTBA, 00bEMA ra3a, MacChl BELIECTB.

Hcnonb3oBaHue mpu BHIMOJIHEHUN Y4eOHBIX 3aJjaHUI TeKCThl yueOHHKa, cripaBouHble Matepuansl (Ilepuoanyeckyro cucteMy XUMHYECKUX
anemenToB [[. . MenneneeBa, Tabiauily pacTBOPUMOCTH KHCIOT, OCHOBAHMM M COJICM B BOJIE, AJICKTPOXUMUUYCCKHU DS HaNPSIKEHUN
METaJJIOB).

Hcnonb3oBanue Mpu BBHINOJIHEHWN Y4EOHBIX 33JJaHUM U B MPOIIECCe UCCIIEI0BATEIbCKON NEATENIbHOCTH HAYUHO-TIOMYISIPHYIO JUTEpaTypy
XMUMHYECKOTO COJIep>KaHusl, CIPaBOYHbIE MaTepHalibl, pecypchl MHTepHeTa.

YMmenue paboTaTh B Hapax U rpymnnax.

YMeHue IMPOBCACHUA ,I[I/ICKYCCI/Iﬁ, HHTCPAKTUBHBIX U IIPOU3BOACTBCHHLIX UI'P.

[IpakTnueckas pabota Ne 4 o Teme

bubmuoreka [JOK
31 11 0 1 1
(L IOTyACHAC 1 covaaHI/Ie BOAOPOAH, https://m.edsoo.ru/ff0d4f42
W3YUYEHHE €ro CBOWCTBY
39 MonsipHblii 00bEM ra30B. 3aKOH 1 bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
33 Brruncnenus o0bEMa, KoJIMUeCcTBa 1 bubmotera [JOK

https://m.edsoo.ru/ff0d55a0
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BEILIECTBA I'a3a 110 €r0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA WK 00BEMY

34

Beruucnenus 006EMOB ra3oB Mo
bubmmoreka [{OK

aBHEHUIO pea a OCHOBE 3aKOHA 1
YPaBHCHUIO PCAKIIMN Ha OCHOBE 3aKOH https://m.edsoo.ru/ff0d5708

00BEMHBIX OTHOIIIEHHH Ta30B

VYcTaHOBlIEHHE JOBEPUTENIbHBIX OTHOIIEHUM MEXAYy YUUTEIeM U €ro Y4YeHHKaMH, CIOCOOCTBYIOUIUMX MO3UTUBHOMY BOCIHPHSITHIO
yYaliuMucs TpeOOBaHUN M MPOCHO yuuTeNsl, MPUBJICUEHUI0 MX BHHUMaHUS K OOCYy)XJaeMOM Ha ypoke HH(OpMalUH, aKTUBHU3ALHUU HUX
IT0O3HABATEIIBHOM JIEATEILHOCTH.

[ToOyx/1eHue MIKOJILHUKOB COOMIOAATh HA YpOKE OOIIENpPHUHSTHIE HOPMBI MOBEJACHMS, MpaBUiia OOLIEHUS CO CTAPIIUMU (YUUTENISMHU) U
CBEPCTHHUKAMH (IIIKOJIbHUKAMH ), MPUHIUIBI y4eOHON AUCHHUIIIIMHBI U CAMOOPraHU3aluy.

[IpuBneueHne BHUMaHUS IIKOJIbHUKOB K IEHHOCTHOMY acleKTy M3Y4aeMbIX Ha ypOKax SIBJIEHUH, OpraHu3alus UxX padoThl C MoTydaeMoi Ha
ypOKe collMaibHO 3HAYMMOM MH(pOopManuel — THUIIMUPOBaHUE €€ 00CYXKEHHS, BHICKA3bIBAHUS YUaIlIUMUCS CBOETO MHEHHUS TI0 €€ MOBO 1Y,
BBIPAOOTKHU CBOETO K HEW OTHOIIECHUSI.

PackpriTre cMbIciia U3y4aeMbIX MOHATUN U IPUMEHEHHE STUX MOHSITHS IPU OMMCAHUM CBOMCTB BEIIECTB U UX MPEBPALEHUI.

YMeHue xapakTepuszoBath (pU3nuecKrue U XMMHUYECKHe CBOMCTBA BOJIbI, €€ POJIb KaK PACTBOPUTENS B MPUPOIHBIX MPOIIECCaX.

CocraBneHne ypaBHEHU XUMHYECKUX PEAKIMil C yHaCTHEM BO/IBI.

OObscHEHNE CYIIHOCTH 3KOJOTHYECKHX MPOOJeM, CBSI3aHHBIX C 3arpsS3HEHHEM IMPHUPOJHBIX BOJ, CIOCOOBI OYMCTKH BOJABI OT MpUMeEceH,
Mepbl [0 0XpaHe BOJ OT 3arps3HEHHUSL.

[InanupoBaHMEe U OCYILECTBICHHE Ha MPAKTUKE XUMHUYECKHX JKCIIEPUMEHTOB, MpOBeICHUE HAOMIONEHUs, YMEHHUE JielaTh BBIBOABI 10
pe3yibTaTaM dKCIIepUMEHTA.

CnenoBanue npaBuiiaM 6e30macHoi paboThl B 1a00paTOpUU IPU UCHOJIB30BAHUU XUMUYECKOU MOCYbl U 000pYyI0BAHUSI.

[IpoBenenue BRIYMCICHUS [0 XUMUYECKUM YPABHEHUSM.

Hcnonb3oBanue mpy BHINOTHEHUHN YUY€OHBIX 33JaHUM TEKCThI yueOHUKA, CIIPABOYHBIE MATepUAIIbI (IEPHOJIUYECKYI0 CUCTEMY XMMHUYECKUX
anemenToB [I. . MenneneeBa, Tabnuily pacTBOPHUMOCTH KHCIIOT, OCHOBAHMM M COJE€H B BOJAE, DIEKTPOXUMHMUYECKUN Pl HANPSHKEHUN
METaJLJIOB).

Hcnonb3oBaHue MpU BBHIMOJIHEHUN YYEOHBIX 3aJaHUM M B MPOIIECCE MCCIEA0BATENbCKOM EATEIBHOCTH HAYYHO-TIOMYISIPHYIO JTUTEpaTypy
XMMHMUYECKOTO COJIEp/KaHus, CIIPaBOYHbIE MaTepHallbl, pecypchl IHTepHETA.

YMeHue paboTaTh B apax u rpymnmnax.

YMmenue MMPOBCACHUA I[I/ICKYCCI/Iﬁ, HWHTCPAKTHUBHBIX U ITPOU3BOACTBCHHBIX UTI'D.

35

du3znyecKue U XMuMHUYECKHE CBOMCTBA 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d5708

BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 00 1 bubnuorexa [JOK
HMHJMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHubie
37 u HGH&CBII?IGHHI)IE ACTBOPbI 1 bubnmorexa HOK
pactBopeL. https://m. eds00.ru/ff0d5hA40
MaccoBast 105151 BELLIECTBA B pacTBOPE
[IpaxTnueckas padota Ne 5 o Teme
38 «IIpuroroBneHue pacTBOpPOB ¢ 1 1 bubnuoreka [JOK
OIPeNENEHHON MaCCOBOM J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTposnsnas pabora Ne2 no teme 1 1 bubnuoreka [IOK
«Kucnmopoa. Bomopoa. Boma» https://m.edso0.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccuduKaus, 1 bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosnydyenne u XMMHUYECKUE CBOMCTBA
bu6mmoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEpHBIX 1

https://m.edsoo.ru/ff0d664e

OKCHIOB

YcTaHoOBIIEHHE [IOBEPUTENBHBIX OTHOIIEHUN MEXKAYy YUUTEIeM U €ro Y4YeHHKaMH, CIOCOOCTBYIOLIUMX TMO3UTUBHOMY BOCIHPHSITHIO
yYaliuMucs TpeOOBaHUN M MPOCHO YUWTeNsl, MPHUBJICUECHUI0 MX BHUMAHHUS K OOCyXJIaeMoil Ha ypoke HMH(OpMalW{, aKTUBU3ALUU HX
M03HABATEIbHOMN 1EATEIbHOCTH.

[ToOyx/1eHne MIKOJILHUKOB COOMIOAAaTh HAa YpOKE OOILENPHUHSATHIE HOPMBI MMOBEICHHS, MpaBuia OOLIEHUS CO CTAPIIMMU (YUUTEISIMU) U
CBEPCTHUKAMH (IIIKOJIbHUKAMU), IPUHIIUIIBI y4eOHOU AUCHIUIIIMHBI M CAMOOPTaHU3AIH.

[IpuBneueHne BHUMaHUS MIKOJHHUKOB K IEHHOCTHOMY aCleKTy M3y4aeMbIX Ha ypOKax SIBICHHI, Opranu3anus ux paboTsl ¢ MmoyrydaeMoil Ha
ypOKe COLMANbHO 3HAYUMOI MH(pOpMaliel — HHULIUUPOBAHKUE ee 00CYKICHHs, BEICKA3bIBAHUS YUAIIUMUCS CBOETO MHEHHUS 10 €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOIIICHUSI.

KnaccuduimpoBanre n3ydyaeMbIX BEIIECTBA [0 COCTaBY U CBOHCTBaM.

CocraBnenue popmyn OKCHUIOB, KUCIOT, OCHOBAHHI, COJIeH U Ha3bIBATh UX MO MEXKIYHAPOIHON HOMEHKIATYpE.

[IporHo3upoBaHue CBOWCTB BEIIECTB Ha OCHOBE OOIIMX XUMHUYECKHX CBOWCTB M3YYEHHBIX KIIACCOB/TPYII BEIIECTB, K KOTOPHIM OHU
OTHOCSITCSI.
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https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

CocraBneHre MOJICKYJISIPHBIX YPaBHEHHH peakiuil, WIUTIOCTPUPYIONINX XUMUYECKHE CBOMCTBA M CHIOCOOBI MOIYYSHHS BEIIECTB M3YYCHHBIX
KJIACCOB/TPYIII, a TAaKXkKe MOITBEPKAAIOUINX TeHETUYECKYIO B3aUMOCBSI3b MKy HUMU

[ImaHupoBaHMe M OCYIIECTBJICHHE HA TMPAKTHKE XUMHUYECKUX HKCIEPUMEHTOB, MPOBEACHWE HAOMIOACHHS, YMEHHE JAeiaTh BHIBOJBI IO
pe3yibpTaTaM 3KCIIEpUMEHTA.

CnenoBanue npaBmiaM 6e30MacHoOi paboThI B 1a00paTOPUN IPH UCTIOIB30BAHUU XUMUYCCKOU MOCYIBI U 000y T0OBAHUSI.

Hcnonp30BaHue MpH BHIMOJHEHUH YI€OHBIX 33JJaHUN TEKCThI yuyeOHUKa, cripaBo4Hble MaTepuaisl ([leproandeckyro cucTreMy XUMHUYECKHUX
anemenToB [I. . MenneneeBa, Tabnuily pacTBOPUMOCTH KHCIIOT, OCHOBAHMM M COJ€M B BOJAE, DIEKTPOXUMMUYECKUN P HAIPSKEHUN
METaJJIOB).

Hcnonp3oBaHne TpU BBIMOJHEHUH Y4eOHBIX 33aHUN M B TPOIECCE MCCIIENOBATENBCKON ACATEIBHOCTH HAYYHO -TIOMYJSIPHYIO JINTEPATYPY
XAMHYECKOTO COZeP)KaHus, CIIPABOYHBIE MaTepHalIbl, pecypchl MIHTepHeTa.

YMmenue paboTath B TpyIax u napax.

Hcmons3oBanne HCCIICO0BATCIBCKUX U TBOPYCCKUX IIPOCKTOB 110 TEME.

42 OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, 1 bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonydyenne u XMMHUYECKUE CBOIMCTBA 1 bubnuoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccudukanms, 1 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonydenune n XuMHUYECKHE CBONCTBA 1 bubnuoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpenHue): HOMEHKIATypa, BuGmorexa LIOK

46 CHOCOOBI OMYYECHHS, XUMUYECKHE 1
cBOliCTRA https://m.edso0.ru/00ad9474
[IpakTuueckas pabota Ne 6. Pemenue

47 AKCIIEPUMEHTAJIBHBIX 337124 I10 TEME 1 1 bubnunoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCAMHECHUIN»

48 I'enernueckas cBsA3b MEXAY KlaccaMu 1 bubnuoreka [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50



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

49 O0600611IeHNEe U CUCTeMAaTH3AIH 1 bubmuoreka [IOK
3HAHUM https://m.edsoo.ru/00ad9ch2
KonTtposnsHas padota Ne3 mo teme

50 "OCHOBHBIE KJIACCHI HEOPTraHUUECKUX 1 1 bubmorexa LHOK

. https://m.edsoo.ru/00ad9ela
COCTMHEHUH
[TepBbIe MOTBITKA KIIACCHU(PUKAITUU
o1 XUMHUYECKHUX A1eMeHTOB. [loHsiTHE O 1 bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOAHBIX AJICMCHTOB
[Tepuonnueckuii 3aKOH U
bubmmoreka [IOK
52 [Tepronnueckas cucTeMa XUMHYECKUX 1
https://m.edsoo.ru/00ada52c
anemenToB J[. 1. Menaeneera

YCTaHOBIIEHHE JIOBEPUTEIBHBIX OTHOIICHWH MEXIy YYUTEIeM W €ro YYCHHKaMH, CIOCOOCTBYIONIUX TO3UTHBHOMY BOCIPHSITHIO
yYaluMuUCs TpeOOBAHWN W MPOCHO YUWTENsl, NMPHUBJICUCHUIO MX BHUMAHHUS K OOCYXKJIaeMoi Ha ypoke WH(OpMAIMH, aKTHBU3AIUU WX
MO03HABATEIbHOMN 1€ATEIbHOCTH.

[ToGyxneHne MIKOJLHUKOB COOMIOAATh HAa YpOKE OOIIEMPUHSATHIE HOPMBI TOBEACHHS, MpaBWiIa OOIICHUS CO CTApIIUMH (YIUTEISIMH) U
CBEPCTHUKAMH (IIIKOJIbHUKAMH), MPUHIUIIBI Y4eOHON AUCHIUIIIINHBI M CAMOOPraHU3aI|H.

[IpuBneueHne BHUMaHMS IKOJHHUKOB K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax SIBJICHH, OpraHu3anus ux paboTsl ¢ MmojryyaeMoil Ha
YpOKe COolMaibHO 3HAYUMMOM MH(pOpManueld — THULIMUPOBaHUE €€ 00CYKICHHS, BHICKA3bIBAHUS YUAIIUMUCS CBOETO MHEHHUS TI0 €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOIICHUSI.

PackpeiTre cMbIciia IEepUOAUYECKOTO 3aKOHA.

[loHumanue CyliecTBOBaHUSA IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKHUX JJIEMEHTOB (M3MEHEHUE paJuycoB aTOMOB H
AIIEKTPOOTPHUIATENIFHOCTH) U UX COSAMHEHUN OT MOJIOKEHUS B MIEPHOMUECKON CUCTEME U CTPOCHHSI aToMa.

YcTaHOBIIEHHE CBS3U MEXAY MOJIOKEHHEM 3JIEMEHTa B MEPUOJIMYECKOM CHCTEME U CTPOCHHEM €ro aroMma (COocTaB M 3apsn Aapa, olliee
YHCIIO DJIEKTPOHOB M paclpeieNieHUue UX MO IEKTPOHHBIM CII0SIM).

[IporHo3upoBaHue XxapakTepa M3MEHEHUs CBOMCTB JIEMEHTOB U UX COSUHEHH 110 rpymnmnam u nepuojam Ilepuoanyeckoit cucteMsl.
YMeHue xapakTepu3oBaTh XMMHUUECKHUE dJIEMEHTHI MEPBBIX TPEX MEPHOJIOB, Kalusl, KalbIHs M0 UX MoJokeHuto B [lepuoaudeckoii cucreme
. . Menaeneera.

Hcnonb3oBaHue TpU BHIMIOJIHEHUN Y4eOHBIX 3aJJaHUI TeKCThl yueOHHKa, cripaBouHble MaTepuansl (Ilepuoanyeckyro cuCTeMy XUMHYECKUX
anemenToB [I. . MenneneeBa, TabiauIly pacTBOPUMOCTU KHUCIIOT, OCHOBaHHI M COJEll B BOJE, DICKTPOXHUMHYECKUN PN HaMpsHKEHUN
METaJIJIOB).



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Vcnonp3oBaHue NpU BBIMOJHEHUH Y4eOHBIX 33JaHUN U B MPOILECCE MCCIENOBATENbCKON ACATEIBHOCTH HAYYHO-MIOMYJSIPHYIO JINTEPATYPy
XHMUYECKOTO COJep KaHus, CIIpaBOYHbIE MaTepualibl, pecypcsl MHTEepHEeTA.

Hcnonp3oBanue pa3HbIX (opM IpynmoBOH JesTENbHOCTH, paboTa B TpyNax, OPraHM3alUs CaMOCTOSITENFHONH pabOThl ¢ MCTOYHHKAMHU
nHpOpManuu.

Hcmons3oBanue HCCIICO0BATCILCKUX U TBOPYCCKUX IIPOCKTOB 110 TCME.

53 [Tepwo 11, TPYIIITEI, TOATPYIIITHI 1 bubmorera [JOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CocTaB aTOMHBIX 1 bubnuorexa [JOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
. bubmuorexa [JOK
55 aTOMOB 25ieMeHTOoB [lepnonnyeckoit 1
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menaeneena
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B 1 bubmuorexa [JOK
[Tepuonnueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproandeckoro 3akoHa
57 JUISL pa3BUTHUS HAYKHU U TipakTuku. J[. U. 1 bubnuoreka [JOK
MenneneeB — y4EHBIH, MTEIaror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB 1 bubnunoreka [JOK
XHMHYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMoHHas XuMHu4yecKas CBsI3b 1 bubmorexa HOK
https://m.edsoo.ru/00adac34

YcTaHOBICHHE JOBCPUTCIIbHBIX OTHOILIEHUM MCXKAY YUYUTCIEM H C€ro Yy4CHUKAMH, CHOCO6CTBYIOH_[I/IX MMO3UTUBHOMY BOCIPUATHIO
yqaluuMucs Tpe60BaHHfI u HpOCB6 YUYUTCIIS, MPUBJICUCHUIO WX BHHMAHUSA K O6CY)K,[[aeMOI\/’I Ha YPOKE I/IH(l)OpMaI_II/II/I, AKTUBHU3allU HX
MMO3HABATEILHOMN JIeTeIbHOCTH.

HO6y>KI[CHI/IC IKOJIBHUKOB CO6J'IIO)18.TL Ha YpPOKC O6H_IerI/IH5ITBIe HOPMEI TIOBCACHHSA, ITpaBHJIa O6H_IGHI/I$I CO CTapHinmMu (y‘lI/ITeJ'IHMI/I) n
CBCPCTHUKAMU (IJ_IKOJIBHI/IKB.MI/I), ITPUHIIUTIBL yqe6H0171 AUCHUIUIMHBI 1 CaMOOPIraHUu3alvuu.



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

[IpuBnedyeHne BHUMaHUS IKOJFHUKOB K IIEHHOCTHOMY aCIEKTY M3y4aeMbIX Ha YpOKax sSIBICHHUN, OpraHu3aus ux paboThl C MoJrydaeMoi Ha
YPOKE COLIMAJIbHO 3HAYUMOU I/IH(I)OpMaI_II/Ief/'I — MHUIOUHUPOBAHUC €C O6CY)KIICHI/ISI, BBICKA3bIBaAHUA yJallUMUCA CBOCTO MHCHUA IO €€ IMMOBO Y,
BBIPAOOTKH CBOETO K HEW OTHOLICHHUS.

PaCKpI)ITI/IG CMBICJIa U3Yy4aCMBIX HOHITHHU U IIPUMCHCHHEC 3THUX HOHATHUHU IIpu OMNpeCaACICHUN B A XUMHUYECKOU CBSI3U B COCANHCHUU
Omnpenenenne CTereH: OKUCICHUSI XUMHUECKOTO AJIEMEeHTa 10 (hOpMYyIIe €ro COSANHEHHS.

Ornpenenenue 31eMeHT (BEIIECTBO) — OKUCIHUTEIb U AJIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIb.

OObsiCHEHUE CYITHOCTH MTPOIIECCOB OKUCIICHUS U BOCCTAHOBIICHUSI.

CocraBiieHHe JIEKTPOHHOTO OajlaHca ¢ y4ETOM YHUCIia OT/IaHHBIX U MPUHSATHIX 3JIEKTPOHOB.

CocraBneHne ypaBHEHHUS! OKHCIUTEIHHO-BOCCTAHOBUTEILHON peaKIii.

HpOBeHCHI/Ie BBIYUCJICHUA 110 XUMHUYCCKUM YPABHCHHAM.

BricTpanBanue pa3BEPHYTHIX NMUCHBMEHHBIX U YCTHBIX OTBETOB C OMOPON Ha MHGOpPMALMI0 M3 Y4eOHUMKAa M CIPABOYHBIX MAaTepHalOB,
I'paMOTHO€ UCIIOJIB30BAHUC U3YUCHHOTO HOHATHHHOTO arrmapara Kypca XuMHH.

Hcnonb3oBaHue MpH BBHIMOJIHEHUH Y4EOHBIX 3aJaHUI M B MPOIIECCE MCCIEA0BATENbCKON IEATENBHOCTH HAYUYHO-TIOMYISIPHYIO JTUTEpaTypy
XUMHUYECKOTO COAEPKAaHMUs, CIIPAaBOYHbIE MaTepUalbl, pecypcsl IHTepHeTa.

YMeHne paboTaTh B IpyIax v mapax

Hcnons3oBanne HCCIICA0BATCIBCKUX U TBOPUYCCKUX IIPOCKTOB IO TEMC.

60 KoBaneHntHas nonsipHas XuMu4ecKas 1 bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenossipHasi XuMHUYeCKast 1 bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS 1 bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnunoreka [JOK
peakuu https://m.edsoo.ru/00adb076
bubnuoreka [JOK
64 1
OKHCIHTEIN H BOCCTAHOBHTEIH https://m.edso0.ru/00adb076
KonTponeHas padota Ne4 o teme
65 «CTtpoeHue aToMa. XUMHUYECKast 1 1 bubmmorexa [JOK
P ' https://m.edsoo.ru/00adb486
CBSI3b»



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

66 PezepBubiit ypok. O0o0IeHNE U 1 bubmuoreka [IOK
cUCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O000IICHNE 1 1 bubnuorexa [JOK
cUCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/00ad9cb?2
68 PesepBHeIii ypok. O600IICHNE 1 1 bubnuorexa [JOK
CUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KonnuyectBo 4yacos DJIeKTPOHHbIE
Mara uudposeie
Ne n/m Tema ypoka Konrpoabubie | IlpakTnueckue
Bcero u3yyeHusi = o0pasoBaTeibHbIe
padoTsbI padoThI
pecypcsl

VYcTaHoBlIeHHE JIOBEPUTENIbHBIX OTHOIIEHUN MEXAYy YUUTEIeM U €ro Y4YeHHKaMH, CIOCOOCTBYIOUIMX MO3UTUBHOMY BOCHPHSTHIO
yYalIuMHUcs TpeOOBaHUN M NMPOCHO Y4WTENsl, MPHUBJICUEHUI0 MX BHUMAaHHUS K 00CyXJaeMoil Ha ypoke HH(pOpMaluu, aKTUBH3AIMH HX
ITO3HABATEIIBHOM JIEATEIbHOCTH.

[ToOyx/1leHue MIKOJILHUKOB COOMIOAAaTh HA YpOKE OOIIENPHUHSTHIE HOPMBI MOBEJACHMS, MpaBUia OOLIEHUS CO CTAPIIUMU (YUUTENISMHU) U
CBEPCTHUKAMH (IIIKOJIbHUKAMH ), MPUHIUIIBI y4eOHON AUCHUIIIIMHBI M CAMOOPTraHU3aI|H.

[IpuBneueHne BHUMaHUS KOJHHUKOB K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKax SBJIEHUHN, OpraHu3alis uxX padoThl ¢ MOIy4aeMon Ha
yYpOKe CollMaibHO 3HAYUMMOH MH(pOopManueld — THUIIMUPOBaHUE ee 00CYKEHHS, BHICKA3bIBaHUS YUaIlMMUCS CBOETO MHEHHUS 10 €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOILIEHUS.

XapaKkTepUCTUKAa XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHO0B, KA M KaJbLMS 10 UX MoJiokeHuto B [lepuoanueckoit cucreme JI. U.
Meuneneena.

Knaccudukanus u ymeHue Ha3plBaTh HEOPraHUUECKHE BELIECTBA U3YUEHHBIX KJIACCOB.

Onucanue o0MMX XUMUYECKUX CBOMCTB BEIIECTB PA3IMYHBIX KJIACCOB, MOJITBEP)KJICHUE CBOMCTB MPUMEPAMH MOJEKYJISPHBIX YpaBHEHHI
XUMHYECKUX PeaKLui.

Onpenenenre BUOB XUMUYECKOM CBSI3M U TUIIOB KPUCTAINTMYECKOM PEIIETKH BEIIeCTBa.

[IporHo3upoBaHue CBOWCTB BEUIECTB B 3aBUCUMOCTHU OT UX CTPOCHHUSI.

BricTpanBanue pa3BEPHYTHIX MUCHBMEHHBIX U YCTHBIX OTBETOB C OMOPOM Ha MHGOPMALUIO M3 Y4eOHUKAa M CIPABOYHBIX MAaTEpHAalOB,
IrPaMOTHOE UCTHOJIb30BAHUE U3YYCHHOTO MOHATHIHOTO anmnapara Kypca XuMuHu.

Hcnonb3oBaHue MpH BBHIMOJIHEHWN YYEOHBIX 33JaHU U B TPOIIECCE UCCIIEI0BATENbCKON NEATEIIbHOCTH HAYYHO-TIOMYISIPHYIO JUTEpaTypy
XMMHYECKOTO COJIepKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl HTepHeTa.

Hcnonb3oBanue rpynmnoBeix GopM paboThl U pabOTHI B Mapax.

[Iepronnueckuii 3aK0H.
[lepuoaunueckas cucrtema bu6mmoreka [JOK

XUMUYECKUX dneMeHToB J[. 1. https://m.edsoo.ru/00adb59e
Meneneena



https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHUU
bub6mmoreka [{OK

CBOfICTB XUMHNYCCKHUX DJIICMCHTOB 1
https://m.edsoo.ru/00adb6b6

IIEPBBIX TPEX EPUOL0B

Knaccugukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buapl XUMUYECKOM CBSA3U U TUIIBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponsnas pabora Nel no teme

«IToBTOpEHUE U yriyOneHne 3HaHUI 1 1

OCHOBHBIX pa3aciioB Kypca 8 ximacca»

YcTa"nosieHue JOBEPUTECIIBHBIX OTHOIIIEHUH MCXKAY YUUTCIIEM MW C€ro YydYCHUKaMu, CHOCO6CTByI-OH_[I/IX MMO3UTUBHOMY BOCIPHATHUIO
yYaluMucs TpeOOBaHUN M MPOChO yduTeNsl, MPHUBJICUEHUI0 MX BHUMAaHHUSA K 0OCykJaeMoil Ha ypoke HMH(OpMalW{, aKTUBU3ALUUU HX
O3HABATEILHON AESITEIILHOCTH.

[ToGyxneHne MIKOJLHUKOB COOMIOAATh HAa YPOKE OOMIECNMPUHSATHIC HOPMBI MOBEIACHUS, MpaBUJIa OOIICHHS CO CTapIIUMH (YUYUTETSIMH) H
CBEPCTHUKAMH (IIIKOJIbHUKAMH ), MPUHIUIIBI Y4eOHON AUCHIUIIIIMHBI M CAMOOPraHU3aI|H.

[IpuBneueHne BHUMaHUS IIKOJIbHUKOB K IIEHHOCTHOMY acleKTy M3Y4aeMbIX Ha ypOKax SIBIICHUH, OpraHu3alus UxX padoThl C MoTydaeMoi Ha
ypOKe CcollMaibHO 3HAUMMOM MH(OpMalMel — THUIMUPOBaHUE ee 00CYKIEHHS, BHICKA3bIBAaHUS YUaIlIUMUCS CBOETO MHEHHUS 10 €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEel OTHOILICHUSI.

PackpeiTre cMbIciia U3y4yaeMbIX MOHIATUN U MPUMEHEHHE STUX MOHSITHI MPU OMMCAHUK CBOMCTB BEIIECTB U UX MPEBPALCHUI.
Knaccudukanus XuMHUUECKUX peaklUi MO pa3IuYHbIM MPU3HAKAM.

YcTaHoBIIeHHE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM PeakIMy OT pa3InYHbIX (PaKTOPOB.

[IporHo3upoBaHue BO3MOKHOCTU MPOTEKAHUSI XUMUYECKUX MTPEBPALLEHUIN B Pa3INYHBIX YCIOBUSX.

Omnpenenenue okucnutens u Bocctanourens B OBP.

CocraBieHue JIeKTPOHHOTO OallaHca peakluu.

[IpoBeneHue BRIYUCICHUS [0 XUMHUYECKUM YPABHEHUSM.

BricTpanBanue pa3BEPHYTHIX MUCHBMEHHBIX U YCTHBIX OTBETOB C OMOPON Ha WMHGOpPMAIMIO M3 Y4eOHUKAa M CIPABOYHBIX MAaTEpPHAlOB,
IrPaMOTHOE UCTIOJIB30BAaHUE U3YUEHHBIX MOHATUH Kypca XUMUHU.

Hcnonb3oBaHue MpH BBIMOJTHEHWN YYEOHBIX 33JaHUM U B TPOIECCE MCCIEN0BATENbCKON EATEIBHOCTH HAYUHO-MIOMYISIPHYIO JTUTEpaTypy
XMUMHUYECKOTO COJIepKaHus, CIIPaBOYHBIE MaTepHalibl, pecypchl HTepHeTa.

YMeHue paboThl B Tpylnax, OpraHu3anus U NpoBeAeHUE TUCKYCCHH.



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

Knaccugukanus XuMuuecKkux 1 bubnuorexa [JOK
peaKuuii Mo pa3Iu4YHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMHUYECKON

bubmmoreka [{OK
peakuuu. [loHATHE O TOMOTEHHBIX U 1

https://m.edsoo.ru/00adbeda
reTePOreHHBIX PEAKLIUIX
[loHsiTHE O XUMHUYECKOM PAaBHOBECHH.
@DaKTOpBI, BIUAIOIIAE HA CKOPOCTh 1 bubnuorexa [JOK
XUMUYECKON PEAKLIUH U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XMMHUYECKOTO PaBHOBECHS
OKHCITUTETbHO-BOCCTAHOBUTEIIHHBIC 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/00adcade

YCTaHOBIIEHHE JIOBEPUTEIBHBIX OTHOIICHWH MEXAYy YYHTEIEeM W €ro Yy4eHHKaMH, CIIOCOOCTBYIOIIHUX IO3UTHBHOMY BOCIPHUSTHIO
yYaluMUCs TPeOOBAHWN M MPOCHO YUWTENsl, NMPHUBJICUCHUIO MX BHUMAHHUS K OOCYXKJIaeMOi Ha ypoke WH(OpMAIMH, aKTHBU3AIUU WX
MO03HABATEIBHOM NS TEIHHOCTH.

[ToGyxneHne MIKOJLHUKOB COOMIOAATh HAa YPOKE OOMICMPUHSATHIE HOPMBI MOBEICHUS, MPaBUia OOIIEHUS CO CTapIIUMHU (YUUTEISIMHU) U
CBEpCTHUKAMH (IIKOJIbHUKAMH ), IPUHITUITEI Y4eOHOH TUCIUILIMHBI U CAMOOPTaHU3aIHH.

[TpuBnedyeHne BHUMaHUS MIKOJLHUKOB K IICHHOCTHOMY acTeKTy U3y4aeMbIX Ha YPOKax sIBIICHHIA, OpraHu3alus uX paboThl C MoydaeMol Ha
YPOKE COIMAIBbHO 3HAYMMON MH(POPMaIIUel — MHUIIMUPOBAHUE €€ OOCYKICHHS, BHICKA3bIBAaHUS YYal[MHCS CBOETO MHEHHS T10 €€ MOBOJLY,
BBIPAOOTKH CBOETO K HEW OTHOIICHHUSI.

PackpbITre cMBbICTa U3ydaeMbIX TOHITHH, & TAK)KE CMBICIIA TEOPUH ICKTPOIUTHUSCKON AUCCOLIUAITHH.

OOBsiCHEHHE TIPUYHHBI AIEKTPOITPOBOIHOCTH BOJHBIX PACTBOPOB.

CocraBneHHe ypaBHEHHS AMCCOIMAIIUN KHUCIIOT, IIEJIOYEH M COJICH, MOJHBIC U COKPAIIEHHbIC MOHHBIC YPAaBHCHHS XUMUYECKUX PEaKIUi
HOHHOTO OOMEHa.

[TmaHupoBaHWEe M OCYIISCTBICHHE HA TPAKTUKE XUMHUYCCKUE SKCICPUMEHTHI, MPOBEICHHE HAOJIOJCHUS, YMEHHE JIeliaTh BBIBOJBI IO
pe3ysbTaTtaM 3KCIIEPUMEHTA.

CrnenoBaHue nipaBuiiaM 0e30MacHOM paboTh B 1a00paTOPHUHU TIPU MCIIOJIL30BAHUN XUMUYECKOH MOCY/Ibl 1 000pYJOBaHUSI.

[IpoBeneHne BRIYMCICHUS M0 XUMUYECKUM YPABHEHHUSM.

BricTpanBanue pa3BEPHYTHIX MUCHBMEHHBIX U YCTHBIX OTBETOB C OMOpOM Ha WMH(OpMalMI0O U3 y4eOHHWKA U CIPABOYHBIX MAaTEPUANIOB,
IrPaMOTHOE UCTIOJIB30BAHUE U3YYCHHOTO MOHATHITHOTO anmnapara Kypca XuMHUH.

Hcnonb3oBaHue MpH BBIMOJTHEHWN YYEOHBIX 33JJaHU U B TPOIECCE MCCIIENOBATENbCKON NEATEIILHOCTH HAYYHO-MIOMYISIPHYIO JTUTEpaTypy



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

XMMMUYECKOT'O COJIEpKaHus, CIIPaBOYHbIE MaTepHralibl, pecypcbl IHTEpHETa.
* VYMmeHue paboTaTh B rpyImax u napax.
* BpINojgHEeHHE TBOPUYECKUX ITPOEKTOB.

OpraHmauHs{ M y4aCTHUC B IUCKYCCHUAX.

Teopust 31EKTPOTUTUYECKON

bubmmoreka [{OK
10 .C 0 1
AHCCOUHMALII. LHIBHBIC H CIADBIC https://m.edso0.ru/00adcd68
DJIEKTPOIUTHI
11 HoHHbIE ypaBHEHHSI peaKuil 1 bubnuotexa LIOK

https://m.edsoo.ru/00add448

XUMHUYECKUE CBOUCTBA KUCIOT U
bu6moreka [IOK

12 i i 1
OCHOBAHUH B CBETE MPEACTABICHUIN httos://m.edsoo.ru/00add5d8

00 AIIEKTPOIMTUYECKON JUCCOLIUAIUU

XHUMHWYECKHE CBOMCTBA COJIEH B CBETE
bu6mmoreka [IOK

13 MpEICTABICHUH 00 1 https://m.edsoo.ru/00add8h2

SHCKTpOJ'H/ITI/I‘IeCKOI\/'I JUucconmuanumn

14 ITousarue o ruaponse coaen 1 bubmorexa LOK
P https://m.edso0.ru/00add9d4
15 O0o00IIcHNE B CHCTEMAaTH3aLIHs 1 bubmuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienme s3xcnepuMeHTAIBLHBIX 1 1 Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3aa4uy

KonTtponsnas pabora No2 no teme
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS. 1 1
XUMUYECKUE PEaKIIi B pacTBOpax»

bubnuoreka [JOK
https://m.edsoo.ru/00addecO

= YcTaHOBJIEHHE JOBCPUTCIIbHBIX OTHOILIEHUM MCXKAY YYUTCICM U €ro Y4YCHHUKAMU, CHOCO6CTBYIOH_II/IX IMMO3UTUBHOMY BOCIIPUATHIO
yqaluuMucs Tpe60BaHHfI u HpOCB6 YUYUTCIIsA, MPUBJICUCHUIO WX BHUMAHHA K 06cy>1<z[aeM0171 Ha YpPOKC HH(bOpMaHHI/I, AKTUBHU3allUN HX
MMO3HABATEIBLHOMN JIeITeIbHOCTH.
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[ToOyxneHue IMKOJIBHUKOB COOMIOAATh HAa YpPOKE OOIICTIPHUHSTHIE HOPMBI MOBEACHUS, MpaBHia OOLIECHHUS CO CTAPIIUMH (YYUTEISIMH) U
CBEPCTHUKAMH (IKOJIbHUKAMH ), TPUHIIHUIIEI Y4eOHOM TUCIMIIMHBI U CAMOOPTraHU3AIMH.

[IpuBneueHne BHUMaHUS IKOJIbHUKOB K IEHHOCTHOMY acleKTy M3Y4aeMbIX Ha YpOKax sBJICHUMN, OpraHu3aius uxX padoThl C MOIy4aeMol Ha
YPOKE COMaJIbHO 3HAYNMO I/IH(l)OpMaIII/Ief/'I — MHUIOUHUPOBAHUC €C O6C}’)KIICHI/I$I, BBICKAa3bIBaAHUA yJallUMHCA CBOCTO MHCHHUA 110 €€ IOBOY,
BBIPAOOTKHU CBOETO K HEW OTHOLICHHUS.

OObsicHeHne O0IMMX 3aKOHOMEPHOCTEH B M3MEHEHUU CBOWCTB HEMETAJUIOB M UX COEAMHEHUH B Ipe/enaxX MallbIX NEPUOJOB U TJIaBHBIX
noarpymnn [lepuoauyeckoil CUCTEMBI XUMHAYECKHUX JJIEMEHTOB C YYETOM CTPOECHHS UX aTOMOB.

XapakTtepucTuka (U3UYECKUX W XHMHUYECKHX CBOWCTBA MPOCTHIX BEIIECTB TAJIOTCHOB (Ha TPUMEpPE XJOpa) U CIONKHBIX BEIIECTB
(XJII0pOBOIOPOIA, XJIOPUAA HATPHS), CIIOCOOOB MX TOJTYICHHUs, TIPUMEHEHNE U 3HAYCHUE B IPUPO/IE U KU3HH YEJIOBEKA.

Omnpenernenne rajJoreHn-HOHOB B pacTBOPE.

HJ'IaHI/IpOBaHI/Ie N OCYHICCTBJICHUC Ha IMPAKTHKE XUMHWYCCKUC OKCIICPUMCHTBI, MPOBCIACHUC Ha6J'IIO,ZIeHI/I${, YMCHHE J€jJaTb BBIBOJBI I10
pe3yibTaTaM dKCIIEpUMEHTA.

CnenoBanue npaBuiiaM 06€30MacHOM pabOThI B 1a00PAaTOPUN MTPU UCIIOJIB30BAHUN XUMUYECKOM MOCY/bI U 000pyI0BaHUS.

BricTpanBanue pa3BEPHYTHIX NMUCHBMEHHBIX U YCTHBIX OTBETOB C OMOPON Ha MHGOpPMALMI0 M3 Y4eOHHMKAa M CIPABOYHBIX MAaTepHAalOB,
I'paMOTHO€ UCIIOJIB30BAHUC U3YUCHHOTO HOHSTHIHOTO arrmapara Kypca XuMHH.

Hcrionp30BaHne MpH BHIMOJHEHUH Y4eOHBIX 33aJJaHUH M B MPOILIECCE MCCIEIOBATENBCKON AEATEIPHOCTH HAYYHO-TIOMYISAPHYIO JINTEPATyPy
XUMHUYECKOTO CO/IEPKAaHNUs, CIPAaBOYHbIE MaTepuallbl, pecypcsl MHTepHeTa.

Hcnonp3oBanne pasHbIX (OPM I'PYNIOBOH NESATENBHOCTH, padOTa B IpyMIaX, OPraHU3alUs CaMOCTOSTEIbHOW pabOThl ¢ MCTOYHHKAMH
nHpopMaIuu.

Hcnons3oBanne HCCIICO0BATCIIbCKUX U TBOPYECKUX IIPOCKTOB I10 TEME.

OO01as XxapakTepUCTUKa raJIoreHoOB.

18 XuMH4ecKkre CBOMCTBA Ha IIPUMEPE 1 bubmorera [JOK
PUMED https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopon. CossHast KUCIIOTa,
POBOAOPOA N bubnuoreka [JOK
19 XMUMHYECKHE CBOMCTBA, MMOJIyUYeHHE, 1
https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpakTtuyeckas padora Ne 2 o reme
20 «ITomydeHne CONSIHOM KHCIOTBI 1 1 bubmotera [JOK
i . . ’ https://m.edsoo.ru/00ade348
U3y4YeHue e€ CBOMCTBY
21 Boruncnenus no ypaBHEHUAM 1 bubnuorexa [IOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

XUMHUUYECKUX PEAKIIUH, €CIIM OUH U3 https://m.edsoo.ru/00ade488

peareHToB JaH B U30BITKE

VYcTaHOBlIEHHWE JIOBEPUTENIbHBIX OTHOIIEHUM MEXAYy YUUTEIeM U €ro Y4YeHHKaMH, CIOCOOCTBYIOUIUMX MO3UTUBHOMY BOCHPHSTHIO
ydamuMucs TpeOOBaHMK W TPOCHO YYUTENs, NMPHUBICYCHHUIO MX BHUMaHHUS K OOCyXIaeMoW Ha ypoke HH(pOpMAaIUH, aKTHBH3AIHUA HX
IT03HABATEIBbHOU JIE€ATEIbHOCTH.

[ToOyxneHne IMKOJIBHUKOB COOMIOAATh HA YpOKE OOIICTIPHHSATHIE HOPMBI MOBEICHHS, NMpaBWiIa OOMICHUS CO CTapIIMMU (YUUTEISIMHU) H
CBEPCTHHUKAMH (IIKOJIbHUKAMH ), IPUHIUIBI Y4eOHOM TUCIUIUIMHBI U CAMOOPraHU3aluy.

[IpuBneueHne BHUMaHUS IIKOJIbHUKOB K IEHHOCTHOMY acleKTy M3Y4aeMbIX Ha ypOKax SIBJIEHUHN, OpraHu3alius UX padoThl C MOIydaeMoi Ha
YpOK€ ColMaibHO 3HAYMMOM HH(pOpMannel — THUIIMMPOBAHUE €€ 00CYKEHUS, BHICKAa3bIBAHUS YUAIIUMUCS CBOETO MHEHUS 110 €€ MOBOAY,
BBIPAOOTKHU CBOETO K HEW OTHOILIEHUSI.

OO0pbscHeHne 00X 3aKOHOMEPHOCTEN B M3MEHEHUU CBOMCTB 311eMeHTOB VIA-Tpynmel ¥ UX COEAMHEHUN C YIETOM CTPOECHHS UX aTOMOB.
YMeHue xapakTepus3oBaTh (U3MUYECKHE M XMMHYECKHE CBOMCTBA MPOCTOrO BEILIECTBA Cepbl MU €€ COeAMHEHUU (CepoBOJIOPOAA, OKCHAOB
Cepbl, CEpHON KUCIIOTHI, CYIb(}aTOB), CIOCOOBI UX MOJIyYEHUs, IPUMEHEHUE U 3HAU€HUE B MPUPOJIE U KU3ZHU YEJIOBEKa.

Onpenenenre HaIUYUS CylIb(PaT-HOHOB B PACTBOPE.

OObsiCHEHHE CYIITHOCTH YKOJOTHIECKUX MPOOIIEM, CBI3aHHBIX C MEPEepadOTKON COETMHEHUM CEPBI.

[InanupoBaHue M OCYIIECTBICHHE Ha MPAKTUKE XUMHYECKHUX SKCIIEPUMEHTOB, MPOBEACHHE HAOMIOJCHUS, YMEHHE JellaTh BBIBOJBI IO
pe3yibTaTaM 3KCIIepUMEHTA.

CrnenoBanue mpaBuiamM 0e€30macHOM pabOTHI B 1a00PaTOPUHU TP UCTIOIB30BAHIH XUMUUYECKON TTOCY/IBI K 000PYIOBaHM SI.

[IpoBenenue BRIYMCICHUS [0 XUMUYECKUM YPABHEHUSM.

Hcnonp3oBanue npu BBIMOJIHEHUH Y4eOHBIX 3aJjaHUI TeKCThl yueOHHKa, cripaBouHble MaTtepualsl (Ilepuoanyeckyro cucteMy XUMHYECKUX
anemenToB [[. . MenneneeBa, Tabiauily pacTBOPUMOCTH KHCJIOT, OCHOBAaHHUU WM COJIEH B BOJE, ICKTPOXUMHYECCKUN Pl HAMPSKCHUN
METaJJIOB).

Hcnonb30Banue MpH BBINOJIHEHWN Y4EOHBIX 33JJaHUM U B MPOIIECCE UCCIIEI0BATEIbCKON NEATENIbHOCTH HAYUHO-TIOMYISIPHYIO JUTEpaTypy
XMMHYECKOTO COJIepKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl HTepHeTa.

YMmenue paboTath B mapax U rpymnmax.

YMeHue IMPOBCACHUA ,I[I/ICKYCCI/Iﬁ, HHTCPAKTUBHBIX U IIPOU3BOACTBCHHLIX UI'P.

29 OO11ast XapaKTepUCTHUKA SIIEMEHTOB 1 bubnunoreka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a

23 AnnoTtpornHsle MOAU(UKALIUY CEephl. 1 bubnuoreka [IOK
Haxoxnenue cepbl U €€ coeIMHEHU I https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

B Npupoae. XUMHUYECKHE CBOMCTBA
cepbl

24 CepoBoa0po1, CTpOCHHUE, 1 bubnuorexa [JOK
(du3HUecKre U XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,

25 ¢bu3nvecKkre 1 XUMHUYECKHE CBOICTBA, 1 bubmmoreka LIOK

https://m.edsoo.ru/00adea28

MIPUMEHEHHE
XHWMHUYECKUE PEAKIUH, JIEIKALINE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba

26 MOJIYYE€HHS] CEPHOM KUCIIOTBHI. 1 bubmuorexa [JOK
XHWMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlen cpesibl COCTMHEHUSIMHU
cepbl

YcTaHOBJIGHHE JOBEPUTEILHBIX OTHOIICHHH MEXIy YYHTEIEM W €ro YYEHUKaMH, CIIOCOOCTBYIOIIUX TIO3UTUBHOMY BOCIIPHSITHIO
yyamuMucs TpeOOBaHWK W TPOCHO YUYUTENs, MPHUBICUYCHUIO MX BHUMAaHHUA K OOCY)KIZaeMOH Ha ypoke WH(pOpMAIMH, aKTUBU3AIUU HX
MO03HABATEIBHOM NESITEIHHOCTH.

[ToOGyxneHne MIKOJLHUKOB COOMIOAATh HAa YpOKE OOIIECHPUHSATHIE HOPMBI TOBEACHHS, MpaBWiIa OOIMICHUS CO CTapIIUMH (YIUTEISIMH) U
CBEpCTHUKAMH (IIKOJIbHUKAMHU ), IPUHIIUITEI Y4eOHOM TUCIMITIMHBI U CAMOOPTaHU3aIHH.

[TpuBnedeHne BHUMaHUS IIKOJILHUKOB K IIGHHOCTHOMY aCIEKTY M3y4aeMbIX Ha ypOKax sIBJICHUH, OpraHu3anus X padoThl ¢ TIOJTyd4aeMoi Ha
YPOKE COIMAIBbHO 3HAYMMON MHPOPMaIIUEl — MHUIIMUPOBAHUE €€ OOCYKICHHS, BHICKA3bIBAaHUS YYAlIMMHCS CBOETO MHEHHS T10 €€ MOBOJLY,
BBIPAOOTKH CBOETO K HEW OTHOIICHHUSI.

OO0bsacHeHne 00X 3aKOHOMEPHOCTEN B U3MEHEHUU CBOMCTB 21€MEHTOB V A-TPYIIbI U UX COSAMHEHUN ¢ Y4ETOM CTPOSHHS UX aTOMOB.
XapakrepucTrka (pU3HMYECKMX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB a30Ta U (ocopa U UX COCTUHCHUN (aMMHUaKa, CoJeld aMMOHHUS,
a30THOM KHUCIIOTHI, HUTPATOB, okcuaa pochopa(V) u pocdopHoit kucnotel, GpochaToB), CIOCOOB! UX MOTyUEHUs, IPUMEHEHNUE U 3HAYCHHE B
MPHUPOJIC U )KU3HH YETIOBEKA.

Omnpenenenve nona aMMoHus u pocdar-ruoHa B pacTBOpE.

OOBbscHEHNE CYITHOCTH IKOJIOTUYECKUX MPOOIIeM, CBA3aHHBIX C HAXOXKJIEHUEM COSMHEHUH a30Ta u Gocdopa B OKpyKaroIiei cpee.
[InanupoBaHUEe U OCYIIECTBICHHE Ha MPAKTUKE XUMHYECKHUX OSKCIEPUMEHTOB, MPOBEICHHE HAOMIOICHHS, YMEHHE JeNaTh BBIBOJBI IO
pe3ynbTaTaM dKCIIepUMEHTA.

CrnenoBanue mpaBuiiam 6e30macHoii paboTsl B 1a00paTOpUu MpU UCTIOIB30BAHUN XUMUYECKOM MOCY Il U 000PYA0BAHHUS.



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

VYmenue IMPOBCACHUA JII/ICKYCCI/II\/'I, HUHTCPAKTUBHBIX U ITPONU3BOACTBCHHEBIX UI'D

HpOBe[[eHI/IC BBIYUCJICHUA 10 XUMUYCCKUM YPABHCHHAM.

Vcnonp30BaHue MpH BHIOTHEHUU YUEOHBIX 33/JaHU TEKCThl yd4eOHUKA, CIIPAaBOYHBIE MaTepualibl (IEPUOTUIECKYIO CUCTEMY XMMHUYECKHX
anemenToB [I. . MenneneeBa, Tabnuily pacTBOPUMOCTH KHCJIOT, OCHOBAHUI U CoJiell B BOJE, DJIEKTPOXUMHUYECKUN pAJl HaNpsLDKEHUN

METaJIOB).

Hcnonb30BaHue MpH BBINOJIHEHWN YYEOHBIX 33JJaHUM U B IPOLIECCE UCCIEN0BATEIbCKON IEATENILHOCTH HAYUHO-TIOMYJISIPHYIO JIUTEpaTypy

XUMHUYECKOTO COJIEPKAHUS, CIIPAaBOYHbIE MaTepuaibl, pecypcsl MHTEepHETA.

YMmenue paboTath B Hapax U rpynmax.

97 Beruncnenue MaccoBoii 10U BBIXO1a 1 bubmmoreka [{OK
MPOAYKTA pEaKIINKU https://m.edsoo.ru/00adec8a
OO0mas XxapaKTepUCTHKA SIICMEHTOB

28 VA-rpynibl. A30T, paclipoCTpaHEHHE 1 bubmuorexa [JOK
B Npupoje, puznueckue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBOMCTBA
AMMmak, ero pusudeckue u

29 XUMUYECKHE CBOMCTBA, MOJTyYeHUE U 1 bubmorexa IOK

> HOIE https://m.edso0.ru/00adf004
MIPUMEHCHHE
[IpakTrueckast pabota Ne 3 o Teme
30 «Ilomyuenne aMmmuaka, U3y4eHUe €ro 1 bubmmorexa [TOK
N i - H3YH https://m.edsoo.ru/00adf180
CBOHCTBY»

31 A3oTHas kucioTa, eé Gpusndeckue u 1 bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH
aMMOHHUS B KAY€CTBE MUHEPAIbHBIX

32 00peHuii. XUMUYECKOE 1 bubmorexa HOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIe cpebl
COEIMHEHUSIMU a30Ta

33 ®ocdop. Oxeun bocdopa (V) u 1 bubnunoreka [JOK

dbocdopHas kucinora, GU3NIECKUE U

https://m.edsoo.ru/00adf68a
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XUMHNUYCCKHEC CBOﬁCTBa, MOJIY4CHHUC

YcraHoBIEHHE JOBEPUTENIBHBIX OTHOIICHUHA MEXIy YYHUTEIEM W €ro YYEeHUKaMH, CIIOCOOCTBYIOIIMX IO3UTHBHOMY BOCIPUSATHIO
ydamuMucsl TpeOOBaHWK W TPOCHO YUYUTENs, MPHUBJICYCHUIO MX BHUMAHHA K OOCYKIaeMOW Ha ypoke HWH(OpMAIMH, aKTHBHU3ALUU WX
IT03HABATEIIBHOU JIE€ATEIBbHOCTH.

[ToOyxneHne IMKOJIBHUKOB COONIOAATh HA YpOKE OOIICTIPHHSATHIE HOPMBI MOBEICHHS, NMpPaBWiIa OOMICHUS CO CTAPIIUMHU (YUUTEISIMH) U
CBEPCTHUKAMH (IIKOJIbHUKAMH ), IPUHIIUITEI Y4€OHOM TUCIUIIMHBI U CAMOOPTaHU3AIHH.

[IpuBneueHne BHUMaHUS IIKOJIbHUKOB K IEHHOCTHOMY acleKTy M3Y4aeMbIX Ha ypOKax SIBJICHUM, OpraHu3alus UX padoThl C MoTydaeMoi Ha
YpOK€ CollMaibHO 3HAYMMOH MH(pOopMaluel — THUIIMUPOBaHUE €€ 00CYKEHHs, BHICKA3bIBAHUS YUallUMUCS CBOETO MHEHHUS 10 €€ MOBOY,
BBIPAOOTKHU CBOETO K HEW OTHOILIEHUSI.

OO0pbscHeHne 00X 3aKOHOMEPHOCTEN B N3MEHEHUU CBOMCTB 311eMeHTOB |V A-rpynnel ¥ uX coeAMHEHUH ¢ Y4ETOM CTPOEHMSI UX aTOMOB.
YMeHue xapakrepu3oBaTh (PU3UYECKHUE W XMMHUYECKHUE CBOMCTBA MPOCTHIX BEUIECTB YIJIEpoJia U KPEMHHUS U UX COEIUHEHUH (OKCHIOB
yraepoja, yrojJbHOW KUCIOThI, KapOOHATOB, OKCHAAa KPEMHHUSI, KDEMHHEBOW KUCIIOTHI, CUJIMKATOB), CIOCOOBI MX IMOJIy4YEHUs, TPUMEHEHHE U
3HAYEHHUE B MPUPOJIE U KUZHU YETIOBEKA.

Onpenenenne kapOoHAT- U CUIIMKAT-UOHBI B PaCTBOPE.

OObscHEHUE CYITHOCTH IKOJIOTUYECKUX MPOOIIeM, CBA3aHHBIX C HAX0XK/IEHUEM YTIIEKHUCIIOTO ra3a B OKpYKarolllel cpee.

NnmroctpupoBanne B3auMOCBS3H HEOPTraHMUECKUX COSTUHEHHUH yriepoaa U OpraHMuecKrX BeIeCTB.

[InanupoBaHue M OCYILIECTBICHHE Ha MPAKTUKE XUMHYECKHUX SKCIIEPUMEHTOB, MPOBEICHHE HAOMIOJCHHS, YMEHHE JeNlaTh BBIBOJBI IO
pe3yibTaTaM 3KCIIepUMEHTA.

CrnenoBanue mpaBuiamM 06e€30macHOM pabOTHI B 1a00paTOPUHU TP MCTIOIB30BAHIH XUMHUUYECKON TTOCY/IBI K 000PYI0BaHHUSI.

Hcnonb3oBanue npu BHIMOJHEHUH y4eOHBIX 3aJJaHUM TEKCThI yueOHHMKa, cripaBouHble MaTtepuaisl (Ilepuoanyeckyro cucteMy XUMHUYECKUX
anemenToB [[. . MenneneeBa, Tabiauily pacTBOPUMOCTH KHCJIOT, OCHOBAHHUWM M COJIEH B BOJE, AJICKTPOXUMUYECKUHU DS HANPSHKECHUI
METaJJIOB).

Hcnonb3oBanue MpH BBIMOJTHEHUH Y4EOHBIX 3aJaHUI M B MPOILECCE HCCIEA0BATENbCKON EATENBHOCTH HAYYHO-TIOMYISIPHYIO JUTEpaTypy
XMUMHYECKOTO COJIepKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl HTepHeTa.

YMmenue paboTath B TpyIax U mnapax.

Hcnonp3oBaHue ucciaenoBaTeIbCKUX U TBOPUYCCKUX ITPOCKTOB 110 TEMC.

34

Hcnons3oBanue pochaToB B
KayecTBE MUHEPAJIbHBIX Y100pEHUH. bubnuoreka [IOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20

dbocdaramu



https://m.edsoo.ru/00adfc20

Yraepoa, pacipoCcTpaHEHHE B

35 npupoje, Gu3ndeckue U XUMHIECKHIE bubmorexa LIOK
PEPOJE, https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcunpl yriaepojaa, ux Gpusndeckue u
36 XHMHUYECKHE CBOMCTBA. bubmmoreka [{OK
DKOJIOTUYECKHE MTPOOIIEMEI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKCcHIOM yriepoaa (1V)
bubmmoreka [{OK
37 VYroJsibHAasI KUCIOTA U €€ COJn
https://m.edsoo.ru/00ae006¢c
[IpakTnueckas padota Ne 4 o Teme
"[TomyueHne yriekucioro rasa. bubnuoreka [IOK
38
KadectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
non"
[lepBoHauanbHbIe MOHATHUS 00
39 OpraHMYECKUX BEIIEeCTBaX KakK O bubamorera LOK
P B https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIriiepoa
bu6mmoreka [IOK
40 Kpemuwuii u ero coenuHeHUs
P A https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue
41 SKCIEPUMEHTAIBHBIX 3314 10 TEME bubnuoreka [JOK

«Baxxuenime HeMeTauIbl U UX
COEIMHEHUSI

https://m.edsoo.ru/00ae0bf2

YcraHoBieHUe JOBCPUTCIIbHBIX OTHOIIEHUH MCXKAY YUUTCIEM W C€ro Y4CHUKAMH, CHOCO6CTBYIOH_[I/IX MMO3UTUBHOMY BOCIIPUATHIO
yqaluuMucs Tpe60BaHHI>i u HpOCB6 Y4uTCIIs, MPUBJICUCHUIO WX BHUMAHHA K O6CY)K)IaeMOI7[ Ha YpPOKC I/IH(bOpMaI_[I/II/I, AKTHUBHU3allUd KX
IO03HABaTeILHON JACATCIIBHOCTH.

HO6y>KI[CHI/Ie IIKOJIBHUKOB CO6J'IIO)IaTL Ha YpPOKE O6H_IerI/IH5ITBIe HOPMEI TIOBECACHHSA, ITpaBUJIa O6H_IGHI/I$I CO CTapHinMu (y‘lI/ITCH}IMI/I) n
CBCpPCTHUKAMU (H_IKOJ'IBHI/IKaMI/I), ITPUHIIUTIBL yqe6H0171 AUCHUIUIMHBI U CaMOOpraHru3alliu.

HpI/IBJ'IeLICHI/IC BHUMaHUS MKOJIbHUKOB K ICHHOCTHOMY ACIICKTY N3YYAa€MbIX Ha YPOKaX HBHGHHﬁ, opranu3anusa ux pa6OTLI C HOJ'Iy‘IElCMOfI Ha
YPOKE COLIMAJIBHO 3HAYUMOM HH(I)OpMaHHeﬁ — MHUIUHUPOBAHUC €C O6CY)KI[CHI/I$I, BBICKA3bIBAHUA YJalIUMHUCA CBOCTO MHCHUA 10 €€ MOBOAY,



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

BBIPAOOTKU CBOETO K HEW OTHOLICHHUS.

PackpsITHE CMBICIa U3y4aE€MBbIX IOHATHI U IIPUMEHEHUE 3TUX OHATHUM IIPU OIIMCAHUU CBOMCTB BEILECTB U UX IPEBPALLECHUM.

OOmBsicHeHHE 00IMUX 3aKOHOMEPHOCTEH B U3MEHEHNHU CBOMCTB JIEMEHTOB-METAJUIOB M UX COCMHEHUH ¢ y4ETOM CTPOSHHS UX aTOMOB.
YMeHne XapakTepu30BaTh CTPOCHUE METAIJIOB, 00IIMe (PU3NUECKUEe U XUMUIECKHNE CBOHCTBA METAILIOB.

YMeHue xapakTepu30BaTh 00IIKME CIIOCOObI MOJIYUSHHS METAIOB.

CnenoBanue npaBuiiaM 0€30MacHOM paboThI B Ta00paTOPHH IIPU MCIIOJIE30BAHIH XUMUYECKOH MOCYAbI 1 000pyI0BaHHUS.

[IpoBeneHne BEIYMCIICHHS 10 XUMUYECKUM YPaBHEHUSIM.

Hcnonp3oBaHne npy BHIMOJIHEHUH YUeOHBIX 3aJjaHUI TEKCThl yueOHMKaA, cripaBouHble MaTtepuansl (Ilepuoanyeckyro cucteMy XUMHUYECKUX
anemenToB [[. . MenneneeBa, TaOnuily pacTBOPUMOCTH KHCIIOT, OCHOBAaHMM M COJel B BOJE, dJIEKTPOXUMMUYECKUN Pl HAIpPSKEHUN
METaJJIOB).

Hcnonb3oBaHue MpH BBHIMOJIHEHWN Y4EOHBIX 33JJaHUM U B MPOIIECCE UCCIIEeI0BATENIbCKON NEATENIbHOCTH HAYUHO-MOMYISIPHYIO JTUTEpaTypy
XUMHUYECKOTO COAEPIKaHUs, CIIPAaBOYHBIE MaTepuasl, pecypcsl IHTepHeTa.

Hcnonb3oBanue pa3HbIX (GOpM IpynnoBOH AEATENbHOCTH, paboTa B TpyIIax, OpraHU3alus CaMOCTOATEIbHOW pabOThl C MCTOYHHKAMH
uH(popMaLnH.

Hcnons3oBanne HCCIICO0BATCIbCKUX U TBOPYCCKUX IIPOCKTOB 110 TEME.

KonTtponbras padota Ne3 o teme

. bubmuorexa [JOK
42 «Baxueime HeMeTauTbl U UX 1 1 1
https://m.edso00.ru/00ae0el8
COCTMHCHUS
OO6m1ast XxapaKTepUCTUKAa XUMHUUYECKHUX
2JIEMEHTOB — METaJIOB.

43 Metamnyeckas CBSI3b 1 1 bubmuorexka [JOK
METaJNIMYeCKas KpUCTaJUTMYECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBa
METaJIIOB
XHWMHYECKUE CBOMCTBA METAJJIOB.

N bubnuoreka [JOK
44 DNEKTPOXUMHUYECKUIN P 1
. https://m.edso0.ru/00ael1156
HaMpPsKEHUH METaJIOB
45 O61ue crnocoObl MOTy4YeHUS 1 bubnunoreka [JOK

metatoB. CruiaBel. BeruncieHus mo https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

YPAaBHEHUSIM XUMHUYECKUX PEAKIUN,
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
MIPUMECH

VYcTaHOBlIEHHE JIOBEPUTENIbHBIX OTHOIIEHUM MEXAYy YUUTEIeM U €ro Y4YeHHKaMH, CIOCOOCTBYIOUIMX MO3UTUBHOMY BOCHPHSITHIO
ydamuMucsl TpeOOBaHMK W MPOCHO YUUTENs, MPHUBICYCHUIO MX BHUMAHHS K OOCYKJaeMOW Ha ypoke HWH(OpMAIMH, aKTUBH3ALUU WX
IIO3HABATENIbHOMU NEATEIbHOCTH.

[ToOyx/1leHue MIKOJILHUKOB COOMIOAAaTh HA YpOKE OOIIENPHUHSTHIE HOPMBI MOBEJACHMS, MpaBUiIa OOLIEHUS CO CTAPIIUMU (YUUTEISMHU) U
CBEPCTHUKAMHM (IIIKOJIbBHUKAMHU ), IPUHIUIIBI Y4eOHOU AMCLIUILIIMHBI M CAMOOPTaHU3aLIH.

[IpuBneueHne BHUMaHUS IIKOJIbHUKOB K IEHHOCTHOMY acleKTy M3Y4aeMbIX Ha ypOKax SIBJIEHUH, OpraHu3alus UX padoThl C MOIydaeMoi Ha
YpOK€ CcolMaibHO 3HAYUMMOM HH(pOopMannel — THUIIMMUPOBAHUE €€ 00CYKEHUS, BHICKA3bIBaHUS yJalllUMKCSI CBOETO MHEHHS IO €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOIIECHUSI.

OObscHeHne 00X 3aKOHOMEPHOCTEN B M3MEHEHUH CBOWCTB 3JIEMEHTOB-METAJJIOB B TPYIIAX U UX COCIUHEHHUI C Y4ETOM CTPOEHHS MX
aTOMOB.

YMeHue xapakTepu3oBaTh (PU3NUYECKHE U XMMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB METAUIOB U UX COEAMHEHUHN (OKCHJIOB, TUAPOKCUIOB,
coJieif), cmocoObl UX MOJIyYSHMs], IPUMEHEHHUE U 3HAYEHHE B IIPUPOJIE U KU3HU YEIIOBEKA.

Pacrnio3HaBaHue ¢ IOMOIIBIO KAYECTBEHHBIX PEAKLIMI HOHBI METAIIOB (MarHus, aJJlOMHHUS, [IMHKA, JKeJe3a, Me/In).

[InaHupoBaHMe M OCYLIECTBICHHE Ha NPAKTUKE XUMHUYECKHE SKCIEPUMEHTHI, IPOBEJICHHE HAOIIOIEHMs, YMEHUE JAeNaTh BBIBOJBI IO
pe3yiabTaTaM 3KCIIEpUMEHTA.

CnenoBaHue npaBuiiaM 06e30nacHOM paboThl B 1a00paTOPUU IPU MCIIOJIB30BAaHUN XUMUYECKOM MOCybl U 000pYyOBAHUS.

IIpoBeneHne BBIYMCICHHUS IO XUMUYECKUM YPABHEHUSIM.

BeicTpanBaHue pa3BEPHYTBIX NMUCBbMEHHBIX M YCTHBIX OTBETOB C OMNOPOM Ha MHGpOpMAalUI0 U3 y4yeOHHMKAa U CIIPAaBOYHBIX MaTe€pHaJIOB,
I'PaMOTHOE UCIIOJIb30BaHUE U3Y4E€HHOTO NOHATHIHOTO anmapara Kypca XUMHUH.

Vcnonp3oBaHue NpU BBINOJHEHUH Y4eOHBIX 3aJaHUM U B MPOLIECCE MCCIIEA0BATEIbCKON NESITEIbHOCTH HAyYHO-HOMYJISPHYIO JINTEPATypy
XHMUYECKOT0 COJIep)KaHus, CIIpaBOYHbIe MaTepHalibl, pecypchbl IHTepHeTa.

YMeHue paboTaTh B Ipymnmnax u napax

Hcnonp3oBaHue ucciaenoBaTeIbCKUX U TBOPUYCCKUX ITPOCKTOB 110 TEMCE.

46 TlousiTie 0 KOPPO3UU METAIIOB 1 bubmnorexa [IOK
PP https://m.edso00.ru/00ael278
bu6mmoreka [JOK
47 1
[lenoumsie meraer https://m.edsoo.ru/00ael4b2



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U 1 bubnmoreka [JOK
KaJust https://m.edsoo.ru/00ael4b2
49 [{es10uHO3EMENBHBIE METAILIBI — 1 bubnuorexa [JOK
KaJbIIMH U MarHui https://m.edso0.ru/00ae15e8
N bubnuorexa [JOK
S0 BaXHCHIAE COCMHCHAA KalL IS 1 https://m.edso0.ru/00ae15e8
51 O6O6HUICHI/IG 1 CHCTeMaTH3aIns 1
3HaHUH
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& 1 bubmmoreka [{OK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTnueckas padota Ne 6 o Teme
53 "YKEcTKOCTEH BOABI M METOEI €€ 1 bubmorexa HOK
| https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6mmoreka [IOK
>4 AJIOMHHHT ! https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMICTBA OKCHIA U 1 bubnuoreka [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
>0 Keseso L https://m.edso00.ru/00ae1d86
57 OKcubpl, THAPOKCUABI U COJIU XKeje3a 1 bu6mmoreka [JOK
(I u xenesa (M) https://m.edso0.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATH3ALIUS 1
3HAHHUH
[IpakTuueckas pabota Ne 7. Pemenue
59 SKCIIEpUMEHTAJIbHBIX 33/1a4 110 TEME 1 bubnunoreka [JOK
«Baknennne MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCJTUHECHUS»

= YcTaHOBJICHHE JAOBCPUTCIIbHBIX OTHOILIEHUM

MEXIY

YUUTeiieM H C€ro Yy4dCHUKaAMH, CHOCO6CTBYIOH_[I/IX MMO3UTUBHOMY BOCIPHUATHIO



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae1886
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y4JaluMucs TpeOOBaHUN M MPOCHO yUYHUTENsl, MPUBJICUCHHIO MX BHUMAHHUSA K 0OCYXJaeMOil Ha ypoke MH(POpPMAalWH, aKTUBU3ALMH HX
[I03HABATEIILHOU JIEATEIbHOCTH.

[ToOyxneHne IMKOJIBHUKOB COOMIOAATh HA YpOKE OOIICTIPHHSATHIE HOPMBI MOBEICHHS, NMpaBWiIa OOMICHUS CO CTapIIMMU (YUUTEISIMHU) H
CBEPCTHUKAMH (IIKOJIBHUKAMHU ), IPUHIIUITEI Y4€OHOH TUCIUILIMHBI U CAMOOPTaHU3AIHH.

[IpuBneueHne BHUMaHUS IKOJIbHUKOB K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax SIBJICHH, OpraHu3anus ux paboTsl ¢ MojiyyaeMoil Ha
YPOKE COIMAIBHO 3HAYMMON MH(POPMaIueil — THUIMUPOBAHUE €€ 0OCYKICHHS, BHICKA3bIBAaHUS YYAIIMHCS CBOETO MHEHHS T10 €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOILICHUSI.

YMeHue xapakTepus3oBaTh poJib XMMHH B Pa3IMYHbIX cepax AeATeIbHOCTU JIOJEH, OCHOBHBIE BEIIECTBA U MaTepHalibl, IPUMEHSIEMbIE B
KU3HU COBPEMEHHOTO YEJIOBEKA.

OObscHeHnE yclIoBHil 0€3011aCHOTO UCIIOJIB30BAaHUS BEIIECTB U XUMUYECKUX PEAKIUl B OBITY.

AHanu3 ¥ KpUTHYECKOE OIlEHMBaHHE MH(OPMALIUK O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO34HCTBA, TPAHCIOPTA U Jp. HA COCTOSIHUE
OKpY)Karollenl Cpeibl.

YMeHne 0Ka3bIBaTh MEPBYIO TOMOIIb TP XUMHYECKHX 0)KOTaX M OTPABJICHUSX.

VYyactue B 00CyXI€HUU MPOOJIeM XUMUYECKON U 3KOJIOTUYECKOM HalpaBI€HHOCTH, BBICKAa3bIBaTh COOCTBEHHYIO MO3UIHUIO MO MpolieMe U
npearaTb BO3MOKHbIE MYTH €€ peleHusl.

Opranu3zanys U NpoBeACHNUE JUCKYCCUl, paboThl B Mapax WM rpymnmnax.

60

Boruncnenus no ypaBHEHUSIM
XMUMHYECKUX PEaKlUid, eCIu OJUH U3
peareHTOB JIaH B M30BITKE WIIH bubnuoreka [JOK
COJICPXKUT IpUMecH. Berunciienns https://m.edso0.ru/00ae1750
MacCcOBOM JIOJIM BBIXOJIa IPOAYKTa
peakuuu

61

O000I11IeHNE U CUCTEMATH3ALI S
3HAaHUU

62

KounTtponsnas pabora Ne4 mo teme
«BaxHeunme MeTaJJIbl U UX 1 1
COEIMHEHUS

YcTaHoBICHHE JAOBCPUTCIIbHBIX OTHOIIIEHUM MCXKAY YUYUTCIEM U Cro Y4YCHUKAMH, CHOCO6CTByIOH_II/IX MMO3UTUBHOMY BOCIIPUATHIO
yqaluuMucs Tpe6OBaHI/II\/’I u HpOCB6 YUYUTCIISA, MPUBJICUCHUIO WX BHUMAHHA K 06cy>1<z[aeM0171 Ha YpPOKC HH(bOpMaHHH, AKTUBHU3allUN HX
MMO3HABATEIbLHOMN eI TeIbHOCTH.



https://m.edsoo.ru/00ae1750

* [loOyxaeHne MIKOJHHUKOB COONIIOJATh HAa YpOKe OOIIENpPUHATHIC HOPMBI MOBEACHUS, MpaBHJa OOIIEHUS CO CTAPIIUMHU (YUUTEISIMH) U
CBEPCTHUKAMH (IKOJIbHUKAMH ), TPUHIIHUIIEI Y4eOHOM TUCIMIIMHBI U CAMOOPTraHU3AIMH.

= JIpuBnevyeHre BHUMaHUS MIKOJLHUKOB K LIEHHOCTHOMY aCleKTy U3y4aeMbIX Ha YpOKax SIBJICHHM, opraHu3anus ux padboTsl ¢ IOJydaeMoi Ha
YPOKE COIMANTbHO 3HAYMMON MH(POPMaIell — MHULIMUPOBAHUE €€ 0OCYKICHHS, BHICKA3bIBAaHUS YYAUIMHCS CBOETO MHEHHS T10 €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOLICHHUS.

* BricTpanBanue pa3BEPHYTHIX NMHUCHMEHHBIX M YCTHBIX OTBETOB C ONOPOH Ha MH(OpMAIMIO M3 y4yeOHWMKAa M CIIPABOYHBIX MAaTEpPHAJIOB,
IrPaMOTHOE UCHOJIb30BaHUE U3YUEHHOTO MOHATUIHOIO anmnapara Kypca XuMHUH.

* lcnonp30BaHUE MPU BHIIOJHEHUH YY€OHBIX 33JJaHUM U B MPOLIECCE UCCIIEOBATEIbCKON AEATEIbHOCTH HAayYHO-TIOMYJISPHYIO JINTEPATypy
XMMHMUYECKOTO COJIepKaHusl, CIIpaBOYHbIE MaTepualbl, pecypcbl HTepHeTa.

» lcnonbp3oBaHUE IPYNIOBBIX POPM pabOThI U pabOTHI B apax.

= (CocraBlieHUE YpaBHEHHUS AMCCOLMAIMM KHCIOT, LIEJI0Yel U Ccojiel, MOJIHbIe U COKpalulEHHbIE HOHHBIE YpaBHEHHUS XUMHUYECKHX peakuuit
HMOHHOTO OOMEHa.

XapaKTepI/ICTI/IKa (bl/ISI/I‘-IeCKI/IX 1 XMMHYECKHX CBOMCTBA IMPOCTHIX BEHIECTB MCTAJJIOB U HEMETAJIJIOB, CII0CO0OB UX MOJIY4YCHUA, IPUMCHCHHUEC U
3HAYCHHUE B ITPUPOJEC U )KU3HU YCIIOBCKA.

63 BemiectBa u marepuasl B 1 bubnuoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE 1 bubnuoreka [IOK
OKpY)KaroIlen Cpeibl https://m.edsoo.ru/00ae4270
65 Pousib xuMuu B perieHun 1 bubnuoreka [JOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cUCTEMAaTHU3alys 3SHAaHUH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O00O1LIEHNE U 1 bubnuoreka [IOK
cUCTEMAaTH3aIMs 3SHAaHUN https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0o01IEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos N.I'., Cnaakos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOJNYECKHUE MATEPHAJIBI IJISA YUYUTEJISA
Xumus, 8 knacc, ®I'AO IO "Axanemus Munnpocsemenus: Poccun”

Xumus, 9 knace, ®I'AO IO "Axkanemus Munnpocseuienus Poccun"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

https://lbz.ru/metodist/iumk/chemistry/e-r.php

http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31



https://lbz.ru/metodist/iumk/chemistry/e-r.php
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

OueHovHbIE MATEPHAJIbI.

8 ki1ace
Ne | HaumenoBanue
Jluteparypa
II/T1 | OIEHOYHOTO CPEJICTBA
1 3a7a4HUK K YYEOHHKY IO XUMHUH
KontponeHast  pabora Ne  lmo  Teme yqu Y
H.E.Ky3nenosoii.
«IlepBoHauaIbHBIE XUMHUECKUE TIOHITHS.
Crp.20-21
2 Crtp.29
3ader 1o TeMe « TUMbl XUMUYECKUX peaKIluil.
3 Crp.50-51
KonTtponbras padota Ne2 o teme «Ilonsitue
o razax. Bozayx. Kucnopon. 'openue».
4 | KoutposmpHas pabora Ne 3 mo Tteme | Ctp.70-71
«OCHOBHBIE KJIaCChI HEOPraHUYECKUX
COEIUHEHUIN
9 kiacce
No
HaumenoBanue
1/ Jluteparypa
OLIEHOYHOTI'O CpeACTBa
I
1 | KonrponpHas paGora Ne 1 mo Temam
3alayHUK K YYEOHUKY IO XUMHH
«Teopernueckue OCHOBBI XUMHUYECKUX .
. | H.E.Ky3nenoBoii.
porueccoB» U « Teopus 3MEKTPOJIUTUUECKON C1p.30
Tp.
JUCCOLMALIAN. P
2 KontponpHass pabota Ne 2 mo Teme
«Hemeramnb»y
3 | KourponpHas pabora Ne 3 mo Tteme: | Ctp.85
«MeTranb».
4 | UtoroBas KoHTposbHas paboTa Ned
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