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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe (enepanbHONM pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Yy4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeaycMaTpUBAeT PACHpPEICIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIETseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIepIKaHMs, PEKOMEHYyEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OocoOeHHOCTEW O00ydYarouuxcs, OMNpenensieT BO3MOXKHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XUMHUHU CIY)KUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS UYEJIOBEUSCTBA — CBHIPHEBOHM, SHEPIETUUYCCKOM,
MUIIEBON M SKOJOTUYECKON 0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATLHON IESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TarnoM B OPMHUPOBAHUH €CTECTBEHHO - HAYYHOM I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYEeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO -
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMUM Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPHIX OTACJIBHBIX 3HAUYUMBIX TOHSITUN
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 OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO - MOJIEKYJISIPHOT'O YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— 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 pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
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
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpYXKaIOMUA MUY,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[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 (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJlaM T[IO3HAHUS TPH W3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yciIoBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00YyYarOIUMUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢dopmupoBaHue o001IeH (YHKIIMOHAIBHOW W €CTECTBEHHO - Hay4YHOU
rPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSCHATb U OLEHUBATH SBIICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 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 XHMHYECKUX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAaHMIO Ha OCHOBE YCBOCHMs OOIEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBOKWCTBA BEUIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClI0XKHbIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

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

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKInil (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOHCTB 0Opa3IlOB HEOPTAaHMYECKHUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MNPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IeNieHHs CMECEil: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIYYeHHs] KUCJIopoAa B Ja0OpaTOpud W HPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30 - U JHJIOTEPMUYECKHE DPEAKIMH. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOI0 3 ekra, pazpylieHue 030HOBOrO CIIOs.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

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

dusnueckue CBOWCTBa BOJAbl. Boga kak pacTtBopuTtelb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOJIHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCUI0B.

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

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. 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:

KA4YECTBEHHOE ONPEAEIECHUE COJIEPIKAHUS KUCIOPOIa B BO3YXE, ITOIYyUYCHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMCaHUWE HUX CBOMCTB, MOJy4YeHHE, COOMpaHUE, PACIIO3HABAHUE W HU3Y4YCHHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW pPACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKUX BEHIECTB  Pa3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METa/ljla APYTMM M3 PacTBOpa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHUCIUTENBHO - BOCCTAHOBHUTEIbHBIE PeaKIU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckasl cucteMa XUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3otomnbl. Dnexkrponsl. CtpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB [UJI1 pa3BUTHsA Hayku W npaktuku. [[. M. MeHneneeB — y4y€HbIM U
rpaXkJIaHUH.

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

Crenenp oxucieHus. OKUCIUTEIBHO - BOCCTAHOBUTEIBHBIE PEAKIIHH.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIU.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBI OKUCIUTENBHO - BOCCTAHOBUTEIBHBIX PEAKUUN
(ropenue, peakiuu pa3noKeHHs], COeTUHEHUS).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS 4epe3 MCIOJIb30BaHUE KaK OOIIMUX ECTECTBEHHO - HAy4YHBIX
MOHATUM, TaK U MOHSATUM, SBJISIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO - HAYYHOT' 0O [IUKJIA.

OOG1Iue eCTECTBEHHO - Hay4YHbIC MOHATUS: HAyUYHbIN (haKT, TUTIOTE3a, TEOpUs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKIW],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaATbl, TOPHBIC MOPOJIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB IIEPBBIX TPEX MEPHUOJOB, KaJIMsl, KalbLHUs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

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

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaimsa XuMu4ecKuX peakiuii Mo pa3TudHbIM MpU3HaKaM (10 YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTaJIM3aToOpa). K30 - U IHAOTEPMUUYECKUE PEAKIUU, TEPMOXUMHUYECKUE
YpPaBHEHUS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKUUMU U IIOJO0KEHHE XUMHUYECKOIO
pPaBHOBECHSL.

OKHUCIHUTENBHO - BOCCTAHOBUTEIIbHBIE PEAKIMU, DIJICKTPOHHBIA OanaHc
OKHCJIUTEJIBHO - BOCCTAHOBUTENBbHOW peakunu. (CoCTaBlIeHUE ypaBHEHUU



OKHUCJIUTEIBHO - BOCCTAHOBUTENBHBIX PEAKIMHA C HCHOJB30BAHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopust HNEKTPOIUTHYECKON AUCCOUMALNN. DIEKTPOIUTHI U HEATIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS peaKIUiA HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJICJIIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLEcCa AUCCOLMALUMU KHUCIOT, IIEJIOYEd U COJier
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIUX IIPUMEPBl OKUCIUTEIBHO - BOCCTAHOBUTEJBHBIX pPEaKLUN
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC cTeneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciora, ¢u3HUECKHe ¢ XUMUYECKHe CBoWcTBa (0oOmume 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. HaxoxaeHue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, pacIpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nyYecKre U XMMUYECKHE CBOIMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HEHHE OKPYKaIOIIeH cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue (pochaTroB B KauecTBe MUHEPATbHBIX YA0OOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuIsl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJIbHOTO TOTEIJICHUS KIWMaTa, I[MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiiyueHne u npumeHenwe. KadecTBeHHass peakiuss Ha KapOOHAT - HWOHBL
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTne 0 OMONOTUYECKN BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npumeHerne. CoenuHeHHMs KpeMHHsS B mpupojge. OOmue mnpeacraBieHHs 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAUYECTBEHHBIX PEAKIIMI Ha XJIOPU/JI - HOHBI U HAOJIIOICHUE MTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIEOMAaTepraIoB), HaOIOICHUE TIpoliecca OOYTJIMBaHUs caxapa MoJ JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBOoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXXHO HCIIOJIL30BaHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX pPEakIMii Ha NOH aMMOHUA U ¢ocdar - MOH U U3ydeHUE MPU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MojyuyeHue, coOupaHue, pacrlo3HaBaHUE M U3yUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT - WOHBl M H3YyYECHHE MPU3HAKOB HMX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHeHIne HeMeTaJUIbl U UX COETUHEHUI)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHre MeTaiioB. Meraminueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCUIbl U



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

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B nipupoae. PU3nueckne 1 XMuMUUECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTtoMa, HaxoxkJaeHue B Ipupoae. Pusuyeckue U
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA Xkene3a. OKCUIbI, THIPOKCUIBI U conn kenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEM B3aMMOJEHCTBUS OKCHAA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MArHUs, KajblUs, allOMUHUS, LIMHKA, JKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UCCleoBaHNEe aM(OTEPHBIX CBOMCTB TUAPOKCH]IA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB MU XMMHUYECKUX peakiuii B ObiTy. [lepBas momornis npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

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

Xumuueckuit IKCnepumenm:

U3y4YeHHE O00pa3l0oB MaTepPHANOB (CTEKJIO, CIIaBbl METAIOB, TOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYIIECTBISICTCSI 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO - Hay4YHBIX
MOHATHH, TaK W TOHATHH, ABJSIONIUXCS CUCTEMHBIMH JIUI OTACIBHBIX MPEIMETOB
€CTECTBEHHO - HAyYHOTO LUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MaTePHUAIIHI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTb, KPUCTAIITMIECKAsT
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
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 NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA 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, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 »XWU3HMU, OCO3HAHUE TIOCICICTBUU W
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 BOCIUTAHUS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMII 0€30TMACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
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 TJOOATBHOTO  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 PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJbl W 3alpoChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoie Auanora W (WiaM) JHUCKYCCHUU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIBTATOB BBHIMIOJHEHUS XMMHUYECKOr0 JIKCIepuMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH MPHU  PELICHUHU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTENBHO COCTAaBIATh WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIEC pe3yJIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU Pa3JIOKEHUs, PEaKIMU 3aMEIICHUs, 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, KaTHUOH, aHMOH, PAacTBOp, MAacCOBas JOJisI BEIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHS (HOpMYT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

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

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, 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 pacnpeereHre uX Mo 3JIEKTPOHHBIM CIOSIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

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

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

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJISPHYHO M  MOJSIPHYIO MaccChbl
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, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBJICHUE MPUYMHHO - CJIEJICTBEHHBIX CBSI3€M — JJI U3YyYEHHsI CBOMCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHEL).

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, BaJ€HTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaliu3aTtop, XHUMHYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaNIMYecKasi), KpHUCTaJUIMYecKash peueTKa, KOppo3Hs METalIoB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJI30BaTh XUMUUYECKYI0 CHUMBOJIUKY I 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, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akona JI. M. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpymnmna (b-rpynmna)», Maneie W OOJbIIME MEPUOJbI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(DPEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

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

COCTaBJISITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHi
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TaKKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM IMYTEM 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 MBICIIUTEIFHON JeATEeIbHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peasibHBbIA |
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

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
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 0 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 AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKIII/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 0 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 1 0 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIMALIMS. 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 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 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 COeTUHEHU A

. 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 KNIACC
KoJsnyecTBO yacos DJIeKTPOHHbIE Mecsiu, ¢BS3b C
Ne nudposbie efepajbHOM padoueil
Tema ypoka KonTposbubie | IlpakTnueckue bp Penep . P
n/n Bcero o0pa3zoBaTe/ibHbIE NMpoOrpamMmoii
padoThI padoTsbI
pecypchl BOCIIMTAHMUS.
[Ipenmer xumuu. Posb
1 XUMHH B KU3HU YeJIOBEKA 1 0 0 bubmorexa [JOK
' https://m.edsoo.ru/ff0d210c
Tena u BemecTra
5 Tlousttie 0 MeTomax 1 0 0 bu6mmoreka [IOK
MMO3HAHUS B XUMHH https://m.edsoo.ru/ff0d227¢e
[IpaxTnueckas padora Ne 1
«IIpaBwmiia paboTHI B
3 ab0paTOPUH U MPUEMBI 1 0 1 bubnuoreka [JOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
CEHTSAOPh
000pyI0BaHUEM
MecsyHuK
[IpakTrueckas padota Ne 1 6
€30MaCHOCTH.
«IIpaBwmiia paboTHI B
J1a00paTOPHUH U MPUEMBI bubnuoreka [JOK
4 1 0 1
oOpareHus ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM
o0opynoBaHUEM)
YucTeie BEMIECTBA M CMECH.
5 CriocoObl pasencHus 1 0 0 bubmorera [JOK
. pas https://m.edsoo.ru/ff0d26ca
cMeceit
bu6mmoreka [IOK
6 I1 0ota Ne 2 1 0 1
paicimecras pabota https://m.edso0.ru/ff0d28c8



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

«Pasnenenne cmeceit (Ha
pUMepe OYUCTKU
[IOBapPEHHOM COJIN)»

7 ATOMBI ¥ MOJIEKYJIBI bubmmorexa [TOK
Y https://m.edsoo.ru/ff0d2a6¢c
XHUMHUYECKHE DIIEMEHTHI.
8 3HaKH (CIMBOJIBI) bubnmorera LOK
https://m.edsoo.ru/ff0d2be8
XAMHAYECKUX DIEMEHTOB
9 [Ipocteie u cnoxHbIE bubnuoreka [JOK
BEIIeCTBa https://m.edsoo.ru/ff0d2a6¢c
10 ATOMHO-MOJIEKYIISIPHOE bubnuotexa [JOK
Y4ECHHUE https://m.edso0.ru/ff0d2d50
3aKOH IIOCTOSIHCTBA
COCTaBa BEILIECTB.
11 Xumuaeckas popmysa bubmorexa [TOK
pMyIa. https://m.edsoo.ru/ff0d2eae
BanenTHOCTE aTOMOB
XUMHAYECKUX DIIEMEHTOB
OKTSIOpb
OTHOCUTEILHASA aTOMHAs
bubnuorexa [JOK MecsYyHUK MIJIOCEPIUS.
12 macca. OTHOCUTENbHAS
https://m.edsoo.ru/ff0d323c | 23 oxra6ps
MOJIEKYJIIpHas Macca .
MexayHapoaHbIl IeHb
MaccoBas noins
13 XAUMHAYECKOI0 DJIEMEHTA B bubmorexa LIOK Mo
https://m.edsoo.ru/ff0d350c
COEIUHEHUU
14 KonunuecTBo BemecTna. bubmuoreka [{OK
Mons. MosipHas Macca https://m.edsoo.ru/ff0d5230
dusznueckue U XUMHYECKUE
bu6mmoreka [JOK
15 SIBJICHUS. XUMHUYECKas

peakuus

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

[Ipu3naku u ycioBus

16 IIPOTEKAHUS XUMHUYECKUX bubmmorexa LOK
. https://m.edsoo.ru/ff0d3al6
peakiuit
3aKoH COXpaHEHHUs MacChl
17 BENIECTB. XMMUYECKHUE Bubnmorera LOK
https://m.edso0.ru/ff0d3b88
ypaBHEHUS
Brrunciaenus konudecTsa,
18 MaccChl BEIIeCTBa 110 bu6mmoreka [IOK
YPaBHEHUSAM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peakuui
Knaccuduxkarus
19 XUMUYECKUX PEAKIUI bubmuoreka [JOK
(coenuHeHMs, pa3IoKEeHUS, https://m.edsoo.ru/ff0d3f34
3aMernieHus, 0OMeHa)
M. B. JlomoHOCOB —
20 YYEHBIN-IHIUKIIOTIETUCT. bubnuoreka [JOK
O606menune n https://m.edsoo.ru/ff0d40c4 | mHosa0pPH
cUcTeMaTH3allusl 3HAHUI MecsiuHuk
KontponpHas padora Nel TPaXTaHCTBEHHOCTH.
21 o Teme «BemiecTBa u bubmmorera LOK
https://m.edso0.ru/ff0d4290
XUMHYECKUE PEAKIIII
Bo3nyx — cmechk razos.
29 CocraB Bo3ayxa. Kucinopon bubmuoreka [JOK
— DJIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BemiectBo. O30H
du3nuecKrue 1 XMMHUUYECKHE
23 CBOMCTBA KUCJIOPO/Ia bubmmoreka [JOK

(peakuuu OKUCIICHHS,
ropenue). [lonsarue 06

https://m.edsoo.ru/ff0d4614



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

OKCHJax

Crnioco6bI mosryyeHus
KHCJIOpOJa B 1a00paTopun

bubmnoreka LIOK

24
U IPOMBIILIJIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoit a3 dexT
XUMHUYECKON PEaKIINH,
ITOHSITHE O
25 TEPMOXUMUYECKOM bubmorexa HOK
p https://m.edsoo.ru/ff0d4790
YpaBHEHUH, K30- H
SHIOTEPMHUSCKUX
peaKIusx
Tonnmuso (HedTh, Yroab u
26 MeTaH). 3arpsi3HEHUE bubnuoreka [JOK
BO3/1yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Tpaktuueckast padota Ne 3
97 o teme «llonydyenue u bubnuoreka [JOK
coOMpaHue KUCIOpoa, https://m.edsoo.ru/ff0d4ae2
" JlexaOpsb.
H3y4YEHHUE €ro CBOMCTBY
Hosoronuuii.
Boaopon — sneMeHT u
28 MPOCTOE BEIIECTBO bubmorexa HOK
p B ’ https://m.edsoo.ru/ff0d4ddo
Haxosxnenue B mpupojie
du3nYecKre U XUMUYCCKUE
29 CBOIiCTBa BOIOPOa bubmorexa HOK
Aoposa. https://m.edsoo.ru/ffod4dd0
[Ipumenenue Bogopoaa
30 [lousaTue o kucaoTax u bu6moreka [JOK

COJIIX

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Crnioco6bI mosryyeHus

bubnunorexa LIOK

31 BOJIOPO/JIa B JIAOOpATOPUH https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4
39 o reme «llomydyenue u bubnuoreka [IOK
cobupanue BOJIOpOIa, https://m.edsoo.ru/ff0d4f42
HU3yYEHHUE Er0 CBOMCTB)
33 MouisipHbIit 00BEM razos. bubnuoreka [JOK
3axoH ABorajapo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00néma,
KOJIMYECTBA BEIIECTBA rasza
34 10 €0 U3BECTHOMY brbmorexa [TOK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WITH
00BEMY
Brruucnenust 0066éMoB
ra3oB M0 ypaBHEHUIO
35 peakIiy Ha OCHOBE 3aKOHa bubmmorexa LOK
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILLIEHUI
ra3oB
36 dOu3nvecKue U XUMUUECKHUE bubnuorexa [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
Bopa xak pacTBOpuTEb. SAnBape. TBoOpUeckwil.
Hacrwimennrsie n
37 HEHACHIIIICHHBIC PACTBOPBHI. Bu6mmorera [IOK
https://m.edsoo.ru/ff0d5b40
MaccoBast 10315 BeliecTBa B
pacTtBope
38 CocraB OCHOBaHUH. bubmmoreka [JOK
[TonsiTie 06 MHIMKAaTOpax https://m.edsoo.ru/ff0d59e2
39 [Ipaktuyeckas padora Ne 5 bubmmorexa LIOK

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5eba

o teme «IIpurorosiienue
pacTBOPOB C ONPEAEIEHHOMN
MacCOBOU J0JIeH
PacTBOPEHHOTO BEWIECTBA»

KonTtposnsHas padora Ne2

bubnuoreka IIOK

40 K .
1O TEME (CITOPOA https://m.edsoo.ru/ff0d6342
Boaopona. Boma»
OKcHIBL: COCTaB,
41 KIaccuukanus bubmorexa [JOK
L, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyyenue u xumMmu4eckue
42 CBOMCTBA KUCJIOTHBIX, bubnuotexa [JOK
OCHOBHBIX U aM(pOTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHIOB
OCHOBaHUS: COCTaB,
43 Kiaccuukanys bubmorera I[IOK
L, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
44 [Tonyuenue u xumuyeckue bubnuorexa LIOK DeBpalb.
CBOMCTBA OCHOBaHUU https://m.edsoo.ru/ff0d67ca MecCSIYHUK rpakIaHCKO
Kucnorsr: cocras, — MaTPUOTHYECKUM.
45 Kiaccuukanus bubmorexa [TOK
L, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
[Tosnyuenue u xuMu4ueckue bubnuorexa LIOK
46 .
CBOMCTBA KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue):
47 HOMEHKJIAaTypa, CII0COObI bu6mmoreka [JOK

MOJIyYECHUS, XUMHUUYECKUE
CBOICTBa

https://m.edsoo.ru/00ad9474
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[Ipaktuyeckas padora Ne 6.
Pewrenne
IKCIIEPUMEHTAIILHBIX 33124

bubmnoreka LIOK

48
1o reMe «OCHOBHbIE https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPraHUYECKUX
COCJIMHEHUIN»
['eneTndeckas CBSI3b MEXKITY
49 KJIacCaMH HEOPTraHUYIECKUX brbmorexa [IOK
. P https://m.edsoo.ru/00ad9a50
COCTMHEHU M
50 O06o06meHne u bu6mmoreka [IOK
CHUCTeMaTH3allusl 3HAHUI https://m.edso0.ru/00ad9ch2
KonTtponsHas padota Ne3
51 mo Teme "OCHOBHBIS bu6mmoreka [IOK
KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"
Mapr.
[TepBbie TONBITKH N
[TpodopueHTaIMOHHBIH.
Kiaccudukanuu
52 XUMHUYECKUX DJIEMEHTOB bubmorexa [TOK
’ https://m.edsoo.ru/00ad9ffa
[TonsiTue o rpynnax
CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
53 Ilepuonnueckas cucrema bubmuoreka [JOK
XHMHYECKUX dJIEMEHTOB []. https://m.edsoo.ru/00ada52¢c
. MenneneeBa
54 [Tepuosl, rpymisl, bubmuoreka [JOK
IO AT PYIIIIBI https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. CoctaB bubmmoreka [JOK Arnpens. MecsiuHHK

ATOMHBIX AJCP. H3oTomsl

https://m.edsoo.ru/00ada342

HOJPOCTKA.



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

CrpoeHue IIeKTPOHHBIX
000JI0YeK aTOMOB

bubmnoreka LIOK

56 DJIEMEHTOB
. https://m.edsoo.ru/00ada6bc
[Tepuonnueckoi cucTembl
. N. MenneneeBa
XapakTepucTuka
XAMHYECKOT'0 DJIIEMEHTA I10
S7 €ro IMOJIOXKEHHUIO B brbmorexa [IOK
. https://m.edsoo.ru/00ada824
[Iepnoaunueckoii cucreme
. N. MenneneeBa
3nauenue [lepuoanueckoro
3aKOHA IS Pa3BUTHS
58 Hayku ¥ npaktuku. 1. U bubmorera [JOK
e P A https://m.edsoo.ru/00ada96e
MenneneeB — y4€HBIN,
Mearor U TpaKJaHuH
DIIEKTPOOTPUIIATETLHOCTD
59 aTOMOB XMMHUYECKUX bubmmorexa LOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
bu6mmoreka [IOK
60 HMonHag xumMudeckas cBsA3b
https://m.edsoo.ru/00adac34
61 KoBanentnas nonsipHas bubnuoreka [IOK
XUMHYECKAs CBI3b https://m.edsoo.ru/00adaab8
62 KoBanenTHas HenoJssspHas bu6mmoreka [IOK
XUMHYECKAs CBI3b https://m.edsoo.ru/00adaab9
b K
63 CreleHnp OKUCIIEHUS nomoreka O
https://m.edsoo.ru/00adae28 | Maii. BaxTa maMmsTy.
OKUCIUTEIILHO- ITocnenHuii 3BOHOK.
bu6mmoreka [IOK
64 BOCCTAaHOBHUTEILHEIE

peaxiuu

https://m.edsoo.ru/00adb076



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
https://m.edsoo.ru/00adaab8
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65 Oxkucnaurenu u 1 bubnuoreka [{OK
BOCCTaHOBUTEIHN https://m.edso00.ru/00adb076
KonTtponsHas padota Ned

66 o reme «CTpoeHue aroma 1 bubmmorexa [IOK

' https://m.edsoo.ru/00adb486
XuMu4eckas CBSI3b»
PesepBHBIl ypOK.
67 O06o06mIeHne u 1 brbmorexa [IOK
. https://m.edso0.ru/00ad9cb?2
cucreMarusanus 3HaHUUu

68 Hrtorosast KOHTpOJIbHASA 1 bubnuotexa [JOK

pabora. https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB 68

[10 ITTPOIT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c

9 KUIIACC

KoaunyecTBO YacoB DJIeKTPOHHbIE Mecsu, cBA3b €
Ne nuppoBLIE efepaJbHOI padouei
Tema ypoka KonTposbubie | IlpakTnueckue bp (benep . P
n/n Bcero o0pa3zoBaTte/ibHbIE NMpoOrpamMmoii
padoThI padoTsbI
pecypchl BOCIIMTAHHS.
[Iepnoanyeckuil 3aK0H.
1 [lepuoauueckas cucrema 1 0 0 bubnuoreka [JOK
XUMHUYECKHAX DJIIEMEHTOB https://m.edsoo.ru/00adb59e
. N. MenneneeBa
3aKOHOMEPHOCTH B
9 U3MEHECHUH CBOMCTB 1 0 0 bu6mmoreka [IOK
XUMHUYECKHAX DJIIEMEHTOB https://m.edsoo.ru/00adb6b6
TEPBBIX TPEX MIEPUOJOB
Knaccuduxkanus n
bu6moreka [IOK
3 HOMEHKJIaTypa 1 0 0
https://m.edsoo.ru/00adb7e2 | CenTa6ps. Mecsunuk
HEOPraHMYECKHUX BEIECTB
- 0€301MacHOCTH.
Buapr xumMuueckoii cBs3u
4 W THUIBI KPUCTAJIMYECKUX 1 0 0 bubmorexa HOK
. P https://m.edsoo.ru/00adbac6
pemeéTox
KontponbHas padota Nel
o Teme «IloBTopenue u
5 yriayOiieHne 3HaHu| 1 1 0
OCHOBHBIX Pa3/IeJioB Kypca
8 K1accay
Knaccudukarus
. bubmuorexa [JOK
6 XUMHUYECKUX PEAKIUH IO 1 0 0

PAa3JIMIHBIM IIPpU3HAKaAM

https://m.edsoo.ru/00adbch0



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

[TonsiTue o ckopocTu
XUMHYECKON PEaKIUU.

bubmunoreka LIOK

;
[ToHsiTHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[TonsiTHE O XMMUYECKOM
paBHOBecuu. DakTOpHI,
8 BJIMSIFOIIIME HA CKOPOCTh bubnuotexa [JOK
XUMUYECKON PEaKLUU U https://m.edso0.ru/00adc28c
TMOJIOKEHNUE XUMUYECKOTO
paBHOBECHs
OKucauTenbpHO-
9 BOCCTaHOBHTEJILHBIC brbmorexa [TOK
https://m.edsoo.ru/00adcade
peakumn
Teopus
AIEKTPOJTUTUUECKON bubnuoreka [JOK
10
nuccoranmy. CUiIbHEIE U https://m.edsoo.ru/00adcd68
cabble AIIEKTPOTUTHI
1 HNonnsie ypaBHeHUs bubnuoreka [JOK
peakuuit https://m.edsoo.ru/00add448 | Oxkts0pb. MecsuHUK
XUMHUYECKUE CBOMCTBA MUJIOCEpANA.
KHCJIOT U OCHOBaHUH B
12 CBeTe IIpeAcTaBIeHUl 00 Eubmorexa ITOK
P N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKOM
JMCCOLIMAIIUU
XUMUYECKUE CBOMCTBA
COJIEN B CBETE
. bubmuorexa [JOK
13 MpeJCTaBICHUH 00

ANEKTPOJIUTUYECKOU
IUCCOLIUAIINU

https://m.edsoo.ru/00add8b2



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

[TonsiTue o ruaponuse

bubnunorexa LIOK

14 conen https://m.edsoo.ru/00add9d4
15 O0o0061IeHNE U bu6moreka [JOK
CUCTEMaTH3alIMs 3HAHUI https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne
16 1. «Pemenue bu6mmoreka [IOK
JKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa
3a71a9»
KonTponsnas pabora Ne2
10 TeMe
17 «NEKTPOTUTHYECKAS bubnuotexa [JOK
JIMCCOITHAITHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIINU B
pacTBopax»
OO6mras xapakTepucTuKa
18 rajloreHOB. XMMHUUYECKHUE bubnuoteka [JOK
CBOICTBa Ha MpUMEpPE https://m.edsoo.ru/00addfe2
x0pa Hos0ps.
Mecsunnk
XnopoBogopoa. Consanas
I'PaKIaHCTBEHHOCTH.
19 KHCIIOTa, XUMUYECKHUE bu6mmoreka [IOK
CBOICTBA, MOJTyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTrueckas padora Ne
20 2 no teme «llomydyenue bubnuorexa LIOK
COJISHOM KHUCJIOTBHI, https://m.edsoo.ru/00ade348
HU3yYEHUE €€ CBOUCTBY»
Brrunciaenus mo
bu6mmoreka [IOK
21 YPaBHEHUSM XUMHUYECKUX

peakiuii, eciii OAUH U3

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



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

peareHToB JaH B U30BITKE

OOm1ast xapakTepuCTUKA

bubmunorexa LIOK

22 anemeHTOB VIA-rpyrmimbt https://m.edsoo.ru/00ade64a
| e T
. https://m.edso00.ru/00ade802
XHUMHYECKHE CBOMCTBA
AnnoTponHbIe
MOJU(PHUKAIIUU CEPBI.

24 Haxosxnenue cepsl u € bubnuotexa [JOK
COEJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOMCTBA
cephl
Oxcunpl cepol. CepHas

o5 KHUCJIOTa, GU3UIECKUE U bubnuoreka [JOK
XUMHYECKHE CBOIICTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIINH,

JeXalue B OCHOBE
MIPOMBIIIIJIEHHOTO criocoda

26 MOJIy4YECHHS CEPHOM bubnuoreka [JOK JexaGps. Hosoromuii
KUCIOThL. XUMHUYECKOE https://m.edsoo.ru/00adec8a ’ ’
3arpsi3HEeHue
OKpPY’KaIoIel cpe/Ibl
COEJIMHEHUSIMU CEPBI
Brruncnenue maccoBoit

27 JI0JIA BBIXOJ1a MPOJIYKTA bubmorexa ITOK

https://m.edsoo.ru/00adec8a
peaxiuu

08 OO1as XxapakTepucTuKa bubmmoreka [JOK

351IeMEHTOB VA-TpyIbl.

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



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

A30T, pacipocTpaHEHHUE B
npupoje, Gpu3nIecKue u
XUMHYECKHE CBOMCTBA

AmMHEaK, ero pu3nIecKue

29 Y XMMUYECKUE CBOWMCTBA Bubnmorexa [IOK
’ https://m.edsoo.ru/00adf004
MOJTy4eHUE U IPUMEHEHUE
[IpakTnueckas padota Ne
30 3 no teme «llosnyuenue bubnuotexa [JOK
aMMHAKa, U3y4YEHUE €ro https://m.eds00.ru/00adf180
CBOWCTB»
A3oTHAg KHCJIOTa, €€
31 ¢dusnyeckue u bubmorera [JOK
. https://m.edsoo.ru/00adf306
XUMUYECKHE CBOMCTBA
Hcnonb3oBaHuEe HUTPATOB
U COJIEV aMMOHHS B
KaueCTBE MUHEPAIbHBIX
32 yaoOpeHui. XuMu4ueckoe bubmorexa [TOK
https://m.edso00.ru/00adf518
3arpsi3HEHUE
OKpY)Karollen cpeibl
COCIMHEHUSIMU a30Ta
docdop. Okena pochopa
V) u pochopnas
33 f(ﬂ?:nofa, (;})anqe(:l(ne u bubmorexa [TOK
. https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOWCTBA,
MOJIy4YeHUE
Hcnons3oBanue pocaToB
34 B Ka4eCTBE MUHEPAIILHBIX bubnuorexa LIOK STuBape. TBOpUECKUN.

ynoopeHnuii. 3arps3HeHne
MIPUPOTHOMN CPEJIbI

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



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

dbocharamu

Yraepon,
pacnpocTpaHeHue B

bubmnoreka LIOK

3 npupoje, Guzndeckue u https://m.edsoo.ru/00adfd9c
XUMHUYECKUE CBOMCTBA
Oxkcunpl yriaeponaa, ux
¢buznueckue u
36 XUMHYECKHE CBOWCTBA. bu6mmoreka [IOK
DKOJIOTHYECKHE https://m.edsoo.ru/00adfebe
poOJIeMBI, CBSI3aHHBIC C
okcuzom yriepoaa (1V)
37 VYronpHasg KucioTa u €€ bubnuotexa [JOK
COJIH https://m.eds00.ru/00ae006¢
[TpakTrueckas padota Ne
4 o Teme "l[lomyueHne
38 YTJIEKHCIIOTO Ta3a. bubmorexa [TOK
https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknusa Ha
KapOoHaT-uOH"
[TepBoHayanbHbIE
39 MOHATHS 00 OPraHUYECKUX bubnuoreka [JOK
BEIlIECTBAaX KaK O https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriiepoa
40 Kpemnwii u ero bubmuoreka [JOK
COEIUHEHUS https://m.edsoo.ru/00ae080a
[IpakTrueckas padora No T p—
5. Pemienue
a1 SKCIIEPUMEHTATBHBIX bubmmoreka [JOK rpaXkJaHCKO —
https://m.edsoo.ru/00ae0bf2 | marpuoTHYECKHil.

3a/1a4 I10 TEME
«BaxHen1e HeMeTalIbl



https://m.edsoo.ru/00adfd9c
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1 UX COCAUHCHUS)

KontponsHas pabora Ne3
no teMe «Baxueine

bubmnoreka LIOK

42 HEMETAJUIbI U X https://m.edso00.ru/00ae0el8
COCTUHCHUS
OO01as XxapakTepucTUKa
XUMHYECKHX AJIICMEHTOB
— METAaJIJIOB.

43 Merannuueckas CBSI3b U bu6mmoreka [IOK
MeTaJlIndecKast https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas
pemérka. Gu3nyeckne
CBOMCTBA METAJIJIOB
XUMHUYECKUE CBOMCTBA

44 METAILJIOB. bubnuoteka [JOK
DIIEKTPOXUMUYECKHUI P https://m.eds00.ru/00ae1156
HanpsHKEHUM METaIoB
O01me crioco0nl
MOJTYy4YCHHS] METaJIOB.

CnnaBsl. Beruncnenus mo
bu6mmoreka [IOK
45 YpaBHEHUSIM XUMUYECKUX
= https://m.edsoo.ru/00ae1156
peaKIui, eClIi OJIUH W3
pEeareHTOB COJICPIKUT
pUMecH

46 [TonsTue o xoppo3uu bubmuoreka [JOK
METAJIJIOB https://m.edso00.ru/00ae1278

bu6mmoreka [IOK

47 [Henormtie MeTantbt https://m.edsoo.ru/00ae14b2

48 Oxcupl U THIPOKCHIBI bubmuorexa [JOK Mapr.



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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HATpus U Kaus https://m.edsoo.ru/00ael4b2 | TIpodopreHTAIIHOHHBIH.
IlemouyH03eMEIbHBIC
49 METAJUIBI — KabIUHA U bubnnorexa LOK
. https://m.edso00.ru/00ae15e8
MarHuim
50 Baxwueiimme coequHeHUS bubnuoreka IIOK
KaJIbIus https://m.edso00.ru/00ae15e8
51 O06o06menue u
CHCTEMaTH3alIMs 3HAHUI
52 JK€cTkocTh BOJIBI U bu6mmoreka [IOK
CrocoObl €€ yCcTpaHeHUs https://m.edsoo.ru/00ae1886
[IpakTnueckas padota Ne
53 6 mo teme "KEcTrocTh bubnuotexa [JOK
BOJIBI 1 METOJIBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
. bu6moreka [IOK
54 An
FOMHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOCTBA bubnuoreka [JOK
OKCHJIa M THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 XK
eeso https://m.eds00.ru/00ae1d86
Anpenb. MecssuHUK
OKCcHIBI, THAPOKCUIIBI U
bubnuoreka [JOK IIOJIPOCTKA.
57 cosmm xkene3a (1) u xxenesza
(1) https://m.edso00.ru/00ae35e6
58 O06o0011IEHNE U
CUCTEMaTH3aIus 3HAHUH
[IpakTuueckas pabota No Eub OK
59 7. Pemenue nommotera 11

OKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/00ae3de8
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3a7a4 110 TEME
«BaxHeuime MeTajuibl 1
UX COEIUHEHUI

Beruucnenus no
YpaBHEHUSIM XUMUYECKUX
peaKuuid, €CJii OJJUH U3
peareHTOB JIaH B U30BITKE

bu6mmoreka [IOK

60 WJIY COJIEPKUT MPUMECH. https://m.edso00.ru/00ae1750
Beruucnenus maccoBoit
JIOJTH BBIXOJIa TIPOIYKTA
peaxin
61 O6o0mmenue u
CUCTEMAaTH3alUs 3HAHUH
KonTtponsHas padorta Ned
62 1o teme «Baxuernmme
METaJUTbl U UX
COCTMHCHUS
BemectBa u maTepuasl B
63 IOBCEIHEBHOU KU3HU Eubmaorexa ITOK
https://m.edsoo.ru/00ae3f50
YeJIoBeKa 5
XUMHYECKOE 3arpA3HEHUE bubaunoreka [IOK Maii. BaXTfl HAMTH.
64 . . [TocseaHuii 3BOHOK.
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun bubmuoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edso00.ru/00ae4270
66 Z?Sg;iizeyi(m Bubnuorexa IIOK
. https://m.edsoo.ru/00ae0d0a
CUCTEMaTH3aIus 3HAHUH
67 PesepBHbIit ypok. Bubmmorexa [IOK

https://m.edsoo.ru/00adb33c
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O06o0011IEHNE U
CUCTEMAaTHU3alus 3HaAaHUHI

68 Hrtorosast KOHTpOJIbHASA 1 bubnuotexa [JOK
pabora https://m.edso00.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB 68

I10 [TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 9 kinacc/ 'abpuensu O.C., OctpoymoB W.I'., Cnankos C.A.,
AxrmmonepHoe obmectBo «M3marensctBo «lIpocBemnienue»

tabnuiel: [lepuonnueckas cucrema xumudeckux siaementoB J[.M. Menneneena,

Ta6JII/IIIa PaCcTBOPUMOCTH, BHGKTpOXI/IMI/I‘IGCKI/Iﬁ pAd HAIPSOKCHUA METAJIIOB.

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanuzanus-rpedoBannii-dI'OC-0cHOBHOTO -00111eT0-00pa30BaHuUs. -

MeTtoaudeckoe-nocoodue-ais-yuntes. pdf

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skyasmart.ru/

https://resh.edu/ru/

https://uchi.ru/

https://www.yaklass.ru/



Hopwme! onienuBanust yuebHoro npeameta "Xumus"
OueHka yCTHOTO 0TBeTa y4YalIuxcst
OtrMmetka "5" cTaBuTCA B Ciayvyae:

1. 3HaHus, MOHUMaHUSA, TIIYOHMHBI YCBOCHHS 00y4YalOIUMCS BCETO 00BEMA
MPOrpaMMHOIr0 MaTepHaa.

2. YMEHUS BBIJICIATH TJIABHBIC TIOJIOKEHUS B MI3yYCHHOM MaTepHaie, Ha
OCHOBaHUU (PAKTOB U IPUMEPOB 0000IIaTh, JACIaTh BRIBOBI, YCTAaHABINBATH
MEXKIIPEIMETHBIC U BHYTPUIIPEAMETHBIC CBS3H, TBOPUCCKU TPUMEHSCT
MOJTyYEHHBIC 3HAHUS B HE3HAKOMOW CHTYaIIHH.

3. OrcyTrcTBHE OMUOOK U HETOYETOB TPU BOCITPOU3BEACHUHN U3YYEHHOTO
MaTepualia, MPU YCTHBIX OTBETAX YCTPAHEHHUE OTAEIIbHBIX HETOYHOCTEN C
MIOMOIIIBIO JTOTIOTHUTEIIBHBIX BOIIPOCOB YUHTEsA, COOTIOCHUE KYJIBTYPhl YCTHON
peun.

Ormerka "4":
1. 3HaHME BCETO M3YYEHHOT'O MMPOTrPAaMMHOTO MaTepuaa.

2. YMeHui BBIJICJIATDH I'NIABHBIC ITOJIOKCHHA B U3YYCHHOM MATCPUAJIC, HA
OCHOBAaHHUH q)aKTOB U IIPUMECPOB 0606H18.TI>, ACJIaTb BbIBOAbI, YCTAHABJINBATDH
BHYTPUIIPCAMCTHBIC CBA3U, IPUMCHSTH IMOJTYUYCHHBIC 3HAHUS HA ITPAKTHUKE.

3. He3nauurenbHble (HErpyOble) OIIMOKN U HEJOUYETHI IPU BOCIIPOU3BENECHNUN
U3Y4YEHHOI'0 MaTepuaia, COOII0/IEHUE OCHOBHBIX MPABUJI KYJIbTYPhl YCTHOU PEUH.

OtMmetka "3" (ypoBeHb MPECTABICHHUM, COUETAIOIINXCS C IEMEHTAMU HAYYHBIX
MOHSTUI):

1. 3HaHue U ycBOeHHE MaTepuasia Ha YpOBHE MUHUMAJIbHBIX TpEeOOBaHUI
[IPOrPaMMBI, 3aTPYAHEHHUE IIPU CAMOCTOSATEIIBHOM BOCIIPOU3BEACHUN,
HE0OXO0IMMOCTh HE3HAYUTEIbHON MTOMOILHU MTPENOoIaBaTesl.

2. YMmenue paboTaTh Ha YpOBHE BOCIIPOU3BEACHUS, 3aTPYAHCHUS MTPU OTBETAX Ha
BUJIOM3MEHEHHBIE BOIIPOCHI.

3. Hanuuue rpy6oii ommOKH, HECKOIBKUX HErPyOBIX MPU BOCIIPOU3BEICHUU
M3Y4YEHHOr'0 MaTepuaia, He3HAUUTEIbHOE HECOOII0IEHNE OCHOBHBIX TIPAaBUII
KYJIbTYpPBI YCTHOU PEYHU.

Ormetka "2":



1. 3HaHue U yCBOEHUE MaTeprasa Ha YPOBHE HIKE MUHUMAJIbHBIX TpeOOBaHUM
MPOrPaMMBbI, OTJICIbHBIC MTPEACTABICHUS 00 U3yUYEHHOM MaTepuare.

2. OtrcyTcTBUE yMEHUHN pabOTaTh HA YPOBHE BOCIIPOU3BEACHUS, 3aTPYIHEHUS MTPH
OTBETAX HA CTAHJAPTHHIE BOIIPOCHI.

3. Hannune HECKOJIBKUX TPYOBIX OMIMOOK, OOJBIIOTO YKCIa HETPYOBIX TIPH
BOCIIPOM3BEACHUN U3YYEHHOT0 MaTepHala, 3HauuTeIbHOE HECOOII0ICHUE
OCHOBHBIX MPaBUJI KYJIbTYPhl YCTHOU PEUH.

OueHka BbINOJHEHHUS NPAKTHYECKHUX (JIa00paTOPHBIX) padoT.
Otmetka "5" cTaBUTCS, €CIIA YUCHUK:
1) mpaBWJIbHO ONpeACIIUII LEb OMbITA;

2) BBITIOJIHUJ pabOTy B TIOJHOM 00BEME C COOMIOACHIEM HEOOX0IUMO
MOCJIEI0BATENIbHOCTU MPOBEJICHUS OINBITOB U U3MEPECHU;

3) caMOCTOSATEIBLHO U PAIHOHAILHO BBIOpA M MOATOTOBHII JJIsL OIIbITA
HE00X0MMO€e 000PY/I0BaHKE, BCE OMBITHI IIPOBEJI B YCIOBHUAX U PEXKUMAX,
o0ecreunBarouX MOJyYeHHEe PE3YJIbTaTOB U BHIBOJIOB C HAUOOIBIIEH TOUHOCTHIO;

4) Hay4HO TPaMOTHO, JIOTUYHO ONKCcall HAOIIOAEHUS U c(HOPMYIUPOBAIT BHIBOJBI U3
omnbITa. B npenctaBaeHHOM OTYETE NMPABUIIBHO U AKKYPAaTHO BBITIOJHUII BCE
3aMMcH, TabJInLbl, pUCYHKHU, Tpa(UKH, BBIYUCICHUS U ClIeTall BBIBObL;

5) NpaBUJIBHO BBIMOJHUII aHAIU3 norpemrHoctei (9-11 kimaccer).

6) IPOSIBIISIET OPTaHU3AIMOHHO-TPYIOBbIE YMEHUS (TIOAIEPKUBAET YUCTOTY
pabouero MecTa U MOpsAOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YeT PacXOTHbIE
MaTepUaIbl).

7) SKCIEPUMEHT OCYILECTBIIAET MO IJIAHY C YYETOM TEXHUKU 0€301acHOCTH U
MpaBuJI paboOThl C MaTepUaIaMu U 000PYI0BAHUEM.

OtmeTtka "4" cTaBUTCS, €CIIM YUEHUK BBINOIHWI TpeOOBaHus K ouieHke "5", Ho:

1. onBIT IPOBOWII B YCIIOBUSX, HE 00ECIIEYMBAIOLINX JOCTATOYHON TOYHOCTH
U3MEPEHUH;

2. i OBUIO JOMYIIEHO ABA-TPH HEJA0UETA;
3. unu He OoJiee OHOM HETPYyOOU OITMOKHA U OJTHOTO HEJI0YeTa,

4. non OKCIICPUMCHT ITPOBCACH HC ITOJIHOCTBIO,



5. UM B ONIMCAaHUU Ha6HIOI[€HHfI M3 OIIbITa AOITYCTHUII HCTOYHOCTH, BBIBOJBI CACIIAII
HCIIOJIHBIC.

Otmetka "3" cTaBUTCS, €CIIA YUCHUK:

1. mpaBUIIBHO OTPEIEIHII IEb OIbITa; pa0OTY BHITIOIHSAET MPABUIHLHO HE MEHEe
9YeM HAIOJIOBHHY, OJTHAKO 00BEM BBHITIOJIHEHHON YacTH TaKOB, YTO MO3BOJISET
MOJIYYUTh MPABWIbHBIEC PE3YJIbTATHI U BEIBOBI 10 OCHOBHBIM, IPUHIIUITUATIBEHO
BA)KHBIM 3aJa4aM palOThlI;

2. Wi moao0p 000pyoBaHUs, 00BEKTOB, MATEPHAJIOB, a TAKXKE pabOTHI IO HAYaTy
OTIBITA MTPOBEJI C TIOMOIIBIO YUHUTEIIS; WUIH B XOJI€ TIPOBEJACHUS OTIBITA U U3MEPEHUN
OBLITH JOIYIIEHBI OIMMOKN B ONTMCAHUH HAOIIOACHUH, () OPMYJTHUPOBAHHUH BHIBOJIOB;

3. ONBIT MPOBOJMIICS B HEPALIMOHAJIBHBIX YCIOBHUSX, UTO ITPUBENIO K MOJTYYEHUIO
PE3YNIBTATOB C OOJBIICH MOTPEITHOCTHIO; WIIH B OTYETE OBLIN JOMYIICHBI B 001IIEH
CJIO’KHOCTH He 0oJiee IBYX OIMOOK (B 3aMUCIX €IMHUILL, U3MEPEHUSAX, B
BBIYHCIICHUAX, rpaduKax, TabJIHIIaX, CXeMax, U T.J1.) He TPUHIIUITHAIBHOTO JIJIs
JTaHHOU pabOThI XapaKTepa, HO MOBIUSABIINX HA PE3yJIbTAT BHIMIOJTHEHUS;

4. nonmyckaet rpy0Oyro ommOKy B X0/i€ dKCIIEpUMEHTa (B O0OBICHEHUH, B
oopmIieHHH pabOThI, B COOIIOICHUH MPABUI TEXHUKU O€30MACHOCTHU MpHU padboTe
C MaTepuagaMu U 000pyZ0BaHHEM), KOTOpasi UCTIPABISIETCs MO TPeOOBAHUIO
YUUTEIIS.

OtmeTtka "2" cTaBUTCS, €CIIM YUYECHHK:

1. He OIIpCACIINII CAMOCTOATCIIBHO LCJIb OIIbITA; BBIIIOJITHHJI pa60Ty HC ITOJIHOCTBIO,
HC ITOATOTOBHJI HYKHOC 060py,ZIOBaHI/Ie 1 00bEM BBIIIOJTHEHHOH YacTH pa6OTBI HE
IMO3BOJIACT CACJIATD IIPABUJIBHBIX BHIBOIOB,

2. Wi OIIBITBI, U3MCPCHUSI, BBITUCIICHUS, H&6J’IIOI[€HI/I$I IMPpOU3BOJIUIINCH
HCIIPABUJIbHO,

3. Uiy B Xo0/i€ paOOThI U B OTYETE OOHAPYKUIIUCHh B COBOKYITHOCTH BCE
HEJIOCTaTKU, OTMEUEHHBIE B TPEOOBaHUAX K OlLleHKe "3";

4. nomyckaet niBe (1 Oosiee) rpyObie OmMOKU B X0J/1€ SKCIIEPUMEHTA, B
00BsicHEeHUH, B OPOPMIIEHUH pabOThI, B COOIIOCHUH MPABUI TEXHUKU
0e30MmacHOCTH IpU paboTe ¢ BellecTBaMU U 000pYAOBaHUEM, KOTOPbIE HE MOXKET
UCIIPAaBUTh JaXKe MO0 TPEOOBAHUIO YUUTEIS.

OneHka caMoCTOATEIbHbIX IHCbMEHHBIX H KOHTPOJbHBIX paﬁoT.

Ormetka "5" cTaBUTCS, €CIIH YUEHUK:



1. BeImIOTHUIT paboTy 0e3 omubOK U HETOUYETOB;

2) normycTuia He 0oJiee OTHOTO HEJ0ueTa.

OtMmetka "4" cTaBUTCS, €CJIM YICHUK BBITOJTHUI PaOOTY MOJHOCTHIO, HO JTOTYCTHIT
1. He GoJiee OTHOM HETPYOOH OMMOKH M OJTHOTO HEJI0UETa;

2. unu He 0oJiee IBYX HEIOUETOB.

OtmeTtka "3" cTaBUTCS, €CIIM YUEHUK MPABUIBLHO BBIIOIHIII HE MeHee 2/3 paboThl
WM TOTTYCTHUIT:

1. He GoJiee NBYX TPYyOBIX OIIMOOK;

2. iy He 0oJiee 0JHOM TpyOoi 1 0JTHOM HerpyOoil OMIMOKK M OJTHOTO HEI0YeTa;
3. unu He OoJiee ABYX-TPEX HErpyObIX OLTHOOK;

4. uu oAHOM HErpyOOM OIMOKH U TPEX HEJOUETOB;

5. WM Npu OTCYTCTBUM OLUIMOOK, HO IPU HAJIMYUH YETHIPEX-TISITU HEJOUYETOB.
OtmeTtka "2" cTaBUTCS, €CIIM YUYECHHK:

1. momycTHI1 YUCI0 OMIMOOK U HEJIOUETOB MPEBOCXOAIIEE HOPMY, ITPU KOTOPO
MOJKET OBITH BBICTaBJICHA OIleHKa "3";

2. WM €CIIU MIPaBUIBHO BBIMIOJIHUI MEHEE MOJOBUHBI PaOOTHI.

KpuTepnu BbicTaB/IeHHS] OLICHOK 32 NPOBEPOYHbIE 1 KOHTPOJIbHbIE TECThI.
TecTsl, cocTosuMe U3 ISITH BOIIPOCOB MOYKHO MCIIOIB30BATH MOCIIE U3yUEHHUS
Kaxxaoro marepuania (ypoka). Tect uz 10—15 BonpocoB ucnonab3yercs s

nepuoauieckoro KoHTposs. Tect u3z 20 — 30 BonmpocoB HEOOXOIUMO
WCIIOJIb30BATh 1L UTOTOBOTO KOHTPOJIA.

[Tpu orleHMBaHUM UCTIOJIB3YETCS CIASTYIONIAs IIKaJIa:
oneHka «5» - 91-100% makcHMaJIbHOT'O KOJHYECTBA 0aJIOB;
oreHKa «4» - 75-90% MakcHMaJIbHOTO KOJIMYECTBA 0aJIIoB;
oreHka «3» - 50-74% MakcHMaJIbHOT'O KOJIMYSCTBA 0aJIIOB;

oreHKa «2» - MeHee 50% MakCcUMaJIbHOTO KOJIMUeCcTBa 0aJlIOB.



Ouenka yMeHHMil NIPOBOAUTH HAOIIOACHUS.
Onenka "5" ctaBuTCs, €ciiu 00yJaromucs:
1. mpaBUIIBHO TI0 33/IaHUIO YUUTEIS TPOBEN HAOIIOIEHHE;
2. BBIJICTWII CYIIECTBEHHBIE IPU3HAKK Y HA0II0aeMoro o0beKTa (rpoiecca);
3. JIOTUYHO, HAYYHO TPAMOTHO O0(OPMIIT Pe3yIbTaThl HAOIIOAEHUI 1 BBIBOIBI.
Orenka "4" ctaBUTCS, €ClIU 00YJArOIIHICS:
1. mpaBUIIBHO TI0 33IAHUIO YUUTEIS TPOBEN HAOIIOIEHHE;

2. TIpY BBIJICJICHUH CYIIECTBEHHBIX IMPU3HAKOB y HAOII0aeMOTO 00BEKTa (Ipoliecca) Ha3Bal
BTOPOCTCTICHHBIC;

3. momycTha HEOPEKHOCTh B 0(hOPMIICHUH HAOIIOJCHUI U BBIBOJIOB.
Orenka "3" ctaBUTCS, €CIIU 00YJAFOIITHICS:
1. momyCTH HETOYHOCTH U 1-2 omMOKH B IPOBEICHNN HAOIIOACHUH TI0 3aJaHHUI0 YIUTEIS;

2. TIpY BBIJICJICHUH CYIIIECTBEHHBIX MPU3HAKOB y Ha0II01aeMoro 00beKkTa (Tporecca)
BBIJICITHJI JIUIIIb HEKOTOPHIE;

3. monyctui 1-2 ommOku B 0popMICHUN HAOIOICHHUI B BHIBOJIOB.

Ornenka "2" ctaBUTCS, €CJIM 00YJAFOIITHIACS:

1. monyctun 3 - 4 omnOKK B MPOBEJCHUN HAOIIOACHHUH 110 3a/IaHUI0 YIUTEIIS;
2. HENMpaBWIBHO BBIJCIINII ITPU3HAKK HaOII01aeMoro o0bekTa (mporecca);

3. omyctui 3 - 4 ommOku B 0opMIeHUH HAOIIOICHUI U BHIBOJIOB.
IIpumeuanmue.

OI_[eHKI/I C aHaJIM30M YMGHI/Iﬁ H HAaBBIKOB IIPOBOANUTDH Ha6JHOI[CHI/IH JOBOIATCA 1O CBCACHUA
yqaluxcs, Kak IIpaBuiio, Ha MOCICAYOIIEM YPOKE, ITOCIIC CAauun oT4yéra.

OOmas knaccudukanus ommooK.

IIpu ouieHKe 3HaHMI, YMEHMI, HABBIKOB CIIEAYET YUYUTHIBATh Bce OINOKHU (TpyOble 1
Herpyoble), HeI0UETH B COOTBETCTBHH C BO3PACTOM YUaIIUXCS.

['pyObIMU CUMTAIOTCS OLITHOKU:



- He3HAHHE OTPE/ICIICHUsI OCHOBHBIX MOHSITUMN, 3aKOHOB, ITPABUJI, OCHOBHBIX TOJIOKEHUH,
TeopuH, He3HaHUE (POpPMYII, OOLIETPUHATHIX CUMBOJIOB 0003HAYCHUN BEIMYWH, CTUHUI] KX
W3MEpEeHUs, HANMEHOBAHUH 3TUX CIUHUII;

- HCYMCHHE BBIJICIIUThH B OTBETE TJIABHOE; 00OOIIUTE PE3YIbTAThI H3yUCHUS;

- HCYMCHHE MPUMEHUTH 3HAHMSI TSl PEIICHUS 33]1a4, OOBSICHEHUS SBICHHUS,

- HCYMCHHE YUTATh U CTPOUTH TPadUKH, PUHITUTTHAIBHBIE CXEMBI,

- HEYMCHHE ITOJArOTOBUTH YCTAaHOBKY HIIU JIA0OPATOPHOE 000PYIOBaHUE, TIPOBECTH OIIBIT,
HaOITI0JICHHUE, C/IeJIaTh HE0OX0IUMBIC PACUEThI MM UCIIOJIB30BATh MOJTyYCHHBIC JAHHBIC JIJIS
BBIBOJIOB;

- HCYMCHHEC IMOJIB30BAaTLCA MIEPBOUCTOYHUKAMU, y‘le6HI/IKOM, CIIPaBOYHHUKOM;

- HapyIICHHE TEXHUKHU 0€30TaCHOCTH, HEOPEIKHOE OTHOIIIEHHUE K 000pYI0BaHHIO, TpOOpam,
MaTepHuaiam.

K HerpyObIM OTHOCSTCS OIIMOKHU:
- HETOYHOCTH (POPMYIIMPOBOK, OTNIPEICTIECHU, TOHATHH, 3aKOHOB, TEOPUI, BRI3BaHHAS
HEMOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OMPEACIAEMOT0 MOHATHUS UK 3aMeHor 1 — 3 u3

OTHUX MPU3HAKOB BTOPOCTCIICHHBIMU

- OIIMOKHU MPH CHATUU TIOKa3aHUI C U3MEPUTENbHBIX TPUOOPOB, HE CBSI3aHHBIE C
OTIpe/IeNIEHUEM IICHBI ICJICHHS IIKAJIbI;

- OIIMOKHY, BEI3BAaHHBIC HECOOIIOICHIUEM YCIIOBHI MPOBEIICHHS OTIBITA, HAOIIOACHUS, YCIIOBUI
paboTel pudopa, 000pyAOBaAHUS;

- OIIMOKH B YCIOBHBIX 0003HAYCHMSIX HAa CX€MaX, HETOUHOCTh rpaduka;

- HEpaLlMOHAJIbHBII METO/| pellieH s 3a/1aul, BBIIIOJHEHUS YaCTH IPaKTUUECKONH paboThl,
HE/I0CTaTOYHO MPOAYMaHHBIN IJIaH YCTHOTO OTBETa (HapyIIEHUE JIOTHKHU U3JI05KEHUS,
[I0/IMEHA OT/IEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMN);

- HEpaLMOHAJIbHbIE METO/Ibl PA0OTHI CO CIIPABOYHOM JINTEPATYPOH;

- HEyMEHHE pelaTh 3a/1a4H, BHIIOIHATH 3aJaHUs B OOIIEeM BUJIE.

Henouéram u sBIsAIOTCA: - HEpallMOHATIbHBIE TPUEMBI BBIYUCIICHUI U TpeoOpa30BaHUH,
BBITIOJTHEHUS ONBITOB, HAOMIOICHUH, TPAKTUUECKUX 3aJJaHU; - apu(METHUECKHE OINOKH B

BBIYHCIICHUSX; - HEOPE)KHOE BBITMIOTHEHUE 3aMUCel, uepTekei, cxem, rpaQkoB, TaOJIHIL; -
opdorpaduyeckre u MyHKTAIIMOHHBIE OIIHOKH.

JlonosiHeHune



IIpu paGoTe yyammuxcs B rpynie OHeHUBaeTCHa:
1. YMenue pacnpenenuts paboTy B KOMaHIe

2. YMeHue BbICIyIIATh YT Apyra

3. CoryiacoBaHHOCTb AEUCTBUI

4. IIpaBUIBHOCTH M MOJHOTA BBICTYIUICHUI

5. AKTHBHOCTH

Kaxp1ii MyHKT OIICHUBAETCS OT/IEIBHO B Oajuiax.
NuauBuayaabHbIM MPOEKT:

1. CtocoOGHOCTh K CaMOCTOSITETLHOMY MPUOOPETECHUIO 3HAHUIA U PEIICHUIO
po0JieM, TIPOSBIISIFOIIASCS B YMEHHUH IMIOCTABUThH MPOOJIEMY U BEIOpATh
aJICKBaTHBIC CTIOCOOBI €€ pelieHus, BKITIoUYas MOUCK U 00paboTKy HHPOpMAIIHH,
(hOpMyITHPOBKY BBIBOIOB H/UITU 0OOOCHOBAHHE M PEATH3AIUI0/apoOaIinio
HPUHSATOTO pelleHusi, 000CHOBaHUE U CO3JaHKE MTPOrHO3a, MOJIENIN, MaKeTa,
00bEKTa, TBOPYECKOTO pPeIIeHus U T. I . JlaHHBIN KpUTEpHiA B LIEJIOM BKIIIOYAET
OLIEHKY C(QOPMHUPOBAHHOCTH IMO3HABATEIHHBIX YUEOHBIX IEHCTBUII .

2. ChopMUpOBaHHOCTb NMPEIMETHBIX 3HAHUIN U CLIOCOOOB JEHCTBHIA,
IPOSIBIISIOIIASACS B YMEHUU PACKPBITh COJIEpKaHue paboThl, TPaMOTHO U
000CHOBaHHO B COOTBETCTBUH C pacCMaTpUBAEMOil MpooOIeMoil/TeMoil
UCIIOJIb30BaTh UMEIOIIHECS 3HAHUS U CIIOCOOBI JEHCTBUM .

3. CpopMUPOBaHHOCTH PETYISATUBHBIX NEHCTBUM, MPOSBIAIONIASACA B YMEHUU
CaMOCTOSITEBHO MJIAHUPOBATH CBOIO MMO3HABATENbHYIO I€ATEIBHOCTD U YIPABIIST
€10 BO BPEMEHH, HCI0JIb30BATh PECYPCHBIE BO3MOKHOCTH IS TOCTUKEHUS LIETIEH,
OCYUIECTBIISITh BBIOOP KOHCTPYKTUBHBIX CTPATETUN B TPYIHBIX CUTYALIHSIX.

4. ChpopMHUpOBaHHOCTh KOMMYHUKATUBHBIX JEHCTBUM, MPOSBIAIONIASACA B YMEHUU
SICHO U3JIO)KUTh U O()OPMUTH BBITIOJHEHHYIO paboTy, PEACTaBUTh €€ pe3ybTaThl,
apryMEHTHPOBAHHO OTBETUTH HA BOIPOCHI.



