MMHHUCTEPCTBO IMPOCBEIIEHUSI POCCUIICKOM ®EJEPALIUNA
JEMAPTAMEHT OBPA30OBAHUSI U HAYKH BPSIHCKOM OBJIACTH
OTJIEJI OBPA30BAHMSI AIMUHUCTPALIMU CYPAJKCKOI'O PAIOHA

MBOY COLI Ne3 I'. CYPAJKA

Pacemorpeno
IFHHECKOM COBETOM

Corsiacosano
sam. anpexropa no YBP

MBOY CQILL Ne3 r.Cypaxa
“/?3{54 A Kpasuenxo 10.B.

30,08,2024r.

Yisepxiaeno
Hupextop

OV COLL Ne3 r.Cypaka
— babypenxosa H.M.

a; J)JH‘) or 30.08.2024r.

PABOYAS TPOT'PAMMA

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb)

TSt oOydaromuxcs 8 — 9 kmaccoB

CYPAXK 2024



MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMHUU Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeabLHOM IPOrPaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEICTAaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepaibHON paboueil mporpammsl
BOCITUTAHUS U C Y4ETOM KOHLETIIMU MPENoJaBaHus Y4eOHOTo peaMeTa « XUMHUsH
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma mo xuMuuM Aa€T TPEACTABICHHE O UEAX, OOLIEH cTpaTeruu
oOydeHMs, BOCHHUTaHUS M PAa3BUTUS OOYYaAIOIIMUXCA CPEACTBAMHU yueOHOTO
npeaMera, yCTaHaBJIMBAET o0si3aTenbHOe peaMETHOE COJIepXKaHue,
npeaycMaTpUBaeT paclpeielieHne €ro Mo KiaccaM U CTPYKTYpUPOBAaHHE IO
pa3denaM W TeMaM NporpaMMbl IO XUMHH, OIPEAECHSAET KOJIUYECTBEHHBIE U
KauECTBEHHbIEC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XHMHUHU C YU4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM Yy4€OHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpEAeNsiIeT BO3MOXKHOCTU TMpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHMM K
pe3yabTaraMm o0y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3ydeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEJILHOW JEATEIBHOCTH OOYy4Yarolierocsi Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM [JIsi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH NPENICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPIUM U 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydeHne XxuMun:

CIOCOOCTBYET  pealiM3alii  BO3MOXKHOCTEM  JIJIT  CaMOpa3BUTUA |
dbopMupOBaHUS KYJIbTYPhI IUYHOCTH, €€ 001el 1 PYyHKITMOHAIBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUpPOBAHHME MBIIIJIEHUSI U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaroIMXxcsi, HABBIKOB HMX CaMOCTOSITCJIbHOM  y4yeOHOM  JESTENBbHOCTH,
DKCTIEPUMEHTAILHBIX M HCCICNOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK U B MPO(ECCUOHATBHOM IeITeTbHOCTH;

3HAKOMHUT CO CIHEHU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOILI U YEJIOBEKA, SIBISETCS OTBETCTBECHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITNXCs;



CIIOCOOCTBYET (DOPMUPOBAHHIO IEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B AKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiIeHUs B OOyYEHUU XHMHUU OOECHEUYMBAIOTCS CHELU(PUKON
COJEepKaHusl  y4yeOHOro IMpeaMeTa, KOTOpbIA  SABISAETCS  NEAArorn4ecKu
a/lalITUPOBAHHBIM OTpa)kKeHUEM 0a30BOM HAYKH XMMUU Ha ONPEECIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYECKOM XMMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHATHI
OPraHUYECKON XUMUH.

CrpykTypa coAep:kaHHsl NpOrpaMMbl MO XMUMHH C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOTr0 Moaxoaa K €€ u3ydeHuro. Coaep)kaHue CKJIaJbIBAETCS U3 CHCTEMBbI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATHIA O XUMUYECKOU
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl [0 MPUHIUIY
IIOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHS KAK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akoHa JI. 1. MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOCHUH aTOMa U XUMUYECKOM CBSI3H;

— TMpeACTaBIE€HUN 00 JJIEKTPOJIUTUYECKON JMCCOLMAIMM BELIECTB B
pacTBopax.

Teopernyeckne 3HAHMS PpPacCMATPUBAIOTCS HAa OCHOBE JMIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YPOBHSI K JpyromMy, BBINOJNHSS (PYHKUUMHU OOBSCHEHHS M MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW MPAKTHYECKOrO0 NMPUMEHEHUS U MOJIyYCHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (DOPMUPOBAHHIO
IIPEICTABJICHNUS O XMMAYECKON COCTABIIAIOLIECH HAYyYHOM KapTUHBI MUpPA B JIOTUKE
e€ CHCTEMHOW MpUPOJbl, LIEHHOCTHOTO OTHOILIECHHWS K HAyYHOMY 3HAHUIO U
METO/JaM NO3HaHUs B Hayke. V3ydeHHe XHMHMHM NPOUCXOJIUT C NPHUBIICUYEHUEM
3HaHUW W3 paHee H3YUYEHHBIX Y4eOHBIX mpeaMeToB: «OKpyXarolmuil MHpY,
«buosorus. 5—7 xknacce» U «PU3MKa. / KIACCH».

[Ipy wu3ydeHHH XUMUU M[POUCXOTUT (OPMUPOBAHME 3HAHUUA OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JeATEIbHOCTH YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJbTYPHI.
3amaya y4yeOHOro MpeaMeTra COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HaHUU — BaXHEUIIUX (PaKTOB, MOHITHIA, 3aKOHOB U TEOPETUUECKHUX MOTOKECHHM,
JOCTYNHBIX OOOOLIEHUH MHPOBO33PEHUYECKOIO XapakTepa, SA3blka HAyKd, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWS TP HW3YYEHUW BEIIECTB U
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHUHU B Yy4eOHO-TIO3HABATENbHOM U Y4eOHO-HCCIEA0BATEIbCKOM
JeSATEeIbHOCTH, OCBOCHHMM TMpaBWi 0€30MacHOTO OOpallleHHus C BellecTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydyeHun XUMUU HAa YPOBHE OCHOBHOTO OOIETO 00pa30BaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (opmupoBaHHe WHTEIUIEKTYaJlbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA  CHCTEMAaTHYECKOE IPUOOIIECHUE
OoOy4JaronmMxcss K CaMOCTOSATEIbHOM IM03HABATENbHOU JIEATEIbHOCTH, HAy4YHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH,

— o0ecreueHne yCI0BU, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO 00YUYaIOIIUMUCS
OTbITa Pa3HOOOPA3HON NEATENLHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMM), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (dopmupoBanue oOmeNd (QYHKIMOHAIBHOW U E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UHCJE YMEHHUH OOBSICHITH W OIICHUBATH SIBJICHUS
OKPYXKAIOIIEr0 MHpA, UCIOJB3Yysl 3HAHUS W OMBIT, MOJTYYEHHBIC TPU HU3yYECHUU
XUMUHU, TPUMEHATh WX TPU PEIICHWH MPOOJIeM B TOBCEIHCBHOW JKWU3HH H
TPYZIOBOU JIEATENBHOCTH;

— ¢opmupoBaHHEe Y OOYYArONIMXCS TyMAaHUCTHYCCKHUX  OTHOIICHHM,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH OKOJOTHUYECKU
1[€JIECO00Pa3HOr0 TOBEICHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IENIAX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPY>KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALIMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCIHMTAHUID Ha OCHOBE YCBOEGHHMS OOILEYETOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(HIIS M HAMPABICHHOCTH IabHEUIIIETO
oOy4eHHUs.

OOmiee YWCIO dYacoB, OTBEAEHHBIX JUIS M3YyYCHHUS XUMHUU Ha YpPOBHE
OCHOBHOT'O 00111ero o0pa3oBanus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 vacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).






INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMuHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B Xoie OOy4YeHHS XUMHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUUCKUMU
COILIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIECHHOCTSIMHU, IPUHSTBIMU B
oOIIecTBe MpaBWJIaMH M HOPMamMH TOBEAEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYyYarOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUA H
pacILIMpEeHne OIIbITa ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpUOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOUIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIECIWIO, NTOHMMAaHMS 3HAYEHUS XMMHYECKOM HAYKH B KU3HH
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(OpMaIuei o
IIEPENOBbIX JOCTMIKEHHUSAX M OTKPBITUAX MHUPOBOM M OTCYECTBEHHOW XHMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOILIECTBA;

2) rpaskKAaHCKOT0 BOCTIMTAHMS:

MPEACTABICHUS] O COLHMAIBHBIX HOPMAaX M TMPAaBWIAX MEXIMYHOCTHBIX
OTHOILIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATEIbCKOM, TBOPYECKOW H  APYrHMX  BHUJAX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [€ATEIbHOCTH MpH
BBINIOJIHEHUHU YYE€OHBIX, TIO3HABATEIbHBIX 3a/Ja4, BBITOJHEHUH XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX TPOEKTOB, CTPEMJICHUS K B3aHMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMIpOLIECCE€ O3TOM y4uyeOHOW MeATeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE€ TOBEICHHWE M IIOCTYIIKM CBOMX TOBApHILIEN C TO3ULUA
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT 0 MO3HAHUS

MHUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW DPEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIOLINE
OCHOBY Ul IOHMMAaHHUS CYITHOCTH HAYYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHS MPUPOJBI, B3aHMOCBA3SX YEIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

ITI03HABATEJIbHBIE MOTHUBBI, HAIIPABJIECHHbIE HA MOJYyYEHUE HOBBIX 3HAHUH I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOAAeMBIX MPOIECCOB U SIBIICHUM,
MO03HABATENIbHOM, MHPOPMAIMOHHON W YHUTATEIbCKON KYyJNbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM pPa0OThl ¢ y4eOHBIMM TEKCTaMH, CIPaBOYHOMN



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHI0 M NO3HAHHWIO, JI0003HATEIBbHOCTb, TOTOBHOCTH W
CIOCOOHOCTP K  €aMo0Opa3oBaHWIO, TPOEKTHOM H  HCCIEI0BATEIbCKON
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICEHHOCTH U YPOBHA OOy4YeHUS B
JaJbHEHIIEeM;

4) dpopMupoBaHHUA KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH M
HEIMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHSI ATKOTOIsI, HAPKOTHUKOB, KYpEHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBuid O€30MaCHOCTH TMpu  OOpallleHUH ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U peaIbHON KU3HH,

5) Tpy10BOT0 BOCIMTAHMSI:

MHTEPEC K MPAKTUUYECKOMY U3yUYEHHUIO TTpodeccuil u Tpyaa pa3IudHoro poja,
YBaXKEHHUE K TPYAy M pe3yjbTaTaM TPYJOBOM [EATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHHUs TMPEAMETHBIX 3HAHUW MO XHUMHHU, OCO3HAHHBIA BBIOOD
WHJMBUAYAJILHOU TPACKTOPUHU MPOJOHKEHUS 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCHENHON MPOo(hEeCCUOHATBFHOM JeATEIPHOCTH U PA3BUTHUSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTh aIalITUPOBATHCS B MPO(HEeCCUOHATBHOM CpeIE;

6) IKOJIOrMYeCKOro BOCIIUTAHHUS:

AKOJOTUYECKH LEIECO00pa3HOEe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBaHHUS, IOHUMAHUE LIEHHOCTH 3J0POBOIO U
O6e3omacHoro oOpa3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYECKOMY M TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOIIOJEHUS
npaBui 0€30MACHOTO MOBEICHUS MPU pabOTe C BEUIECTBAMU, a TAKXKE B CUTYyaIUsX,
YTPOKAIOMIMNX 3A0POBbIO U KU3HU JIIOJEH;

CITOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU U3YYEHUU XUMHH, JIJIS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH IPUPOJIHON CPENON, 151 TOBBILLICHUS
YPOBHSI  OKOJIOTUYECKOW  KyJIbTYPhl, OCO3HAHUS TJOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0OB XUMUHU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHON U COLMAIbHOU MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATbDI

B cocraBe wmeTanpeaMeTHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE JJIs
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIECHAy4YHBIE TOHATHS (3aKOH, TEOopus,
MIPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPhIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETax W IMO3BOJSIOT Ha
OCHOBE 3HAHHWH W3 ITUX MPEaMETOB (OPMUPOBATH MPECTABICHUE O IEIOCTHOU



HAyYHOW KapTUHE MUPA, U YHUBEPCATbHbBIE YUeOHbIC ACHCTBUA (TI03HABATEIHHEIC,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIC), KOTOpble oOecneynBaioT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOMU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHHUS HWCIOJIB30BaTh MPHUEMBI JIOTHUYECKOTO MBIIUICHUS TIPU OCBOCHUU
3HAHWI: PacKpBIBaTh CMBICT XMUMHYECKUX TIOHATHHA (BBIIETSATh UX XapaKTEpPHBIC
MPU3HAKKM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMH TMOHSTHSIMHU), UCIOIb30BaTh
MOHATHUS 17151 OOBSICHEHUS OTJIETbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEPUH U1l KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHi,
yCTaHABJIMBATh TMPUINHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTHUECKHUE PACCYXKACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TI0O aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B IIPOIlECCe IIO3HAHUSI TOHATUSA (MPEIMETHBIE U
MeTaIpeIMETHBIC), CHMBOJMYCCKHE (3HAKOBBIE) MOJICIH, UCIIOIh3YEMbIC B XUMHH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMBIC B XUMHH MOJICTBHBIC TTPEACTABICHHS —
XUMHUYECKUW 3HAK (CUMBOJ »JJIEMEHTa), XuMuueckas QopMmysra U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 33J]1a4, C YUYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKN U3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYECKUX PEaKITHi,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble uccienoBare/bCKie 1eHCTBUSL:

YMEHHE HCIIOJb30BaTh TOCTABJICHHBIE BOIMPOCH B KAdeCTBE WHCTPYMEHTA
MO3HAHUS, a TakK)Ke€ B KA4yeCTBE OCHOBBI Il (OPMHPOBAHMS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

MpUOOPETEHUE OIbITa IO TUTAHWUPOBAHUIO, OPTaHU3AMH W IPOBEIACHHIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM IpoIriecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, POPMYIHPOBATH 000OIICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIECIOBAHMUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOWpATh, aHAIM3WPOBATh M HHTEPIPETHUPOBATH WH(OpPMAIUIO
Pa3IMYHBIX BUJOB U (HOPM TPEIICTABICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIONYJIIpHAs JUTEpaTypa XHWMHUYECKOTO COJCP)KaHUS, CIPAaBOYHBIC
nocobus, pecypcel MHTepHETa), KPUTHYECKH OICHUBATh NPOTUBOPECUMBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3MYHbIE METOJBI U 3alpoChl MPU MOHUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX JMJi BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPEeeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBIIJICHUE KYJIbTYpPO aKTUBHOTO MCIIOIb30BAHMSI PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BHIOMpATh ONTUMANIbHYIO (POpMY MpeacTaBieHus HHOpMaAIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHaJIM3UpoBaTh B TIpolecce Yy4eOHOM U
UCCJIEI0OBATENHLCKON JEATEIbHOCTH MH(POPMALIUIO O BIMSHUU MPOMBIIUICHHOCTH,
CEeNIbCKOTO XO3SCTBA W TPAHCIOPTAa Ha COCTOSHUE OKPYXKAIOUIEH NPUpPOIHOMN
Cpepl.

KoMMyHMKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe AeiicTBUS:

YMEHHs 3a/aBaTh BONPOCHl (B XOA€ Juajora W (WiId) JUCKYCCHM) IO
CyLIeCTBY  OOCyXJaeMol  TeMmbl, (OPMYJIUPOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a/1a4u;

YMEHHS ~ TPEICTaBIsITh  MOJYyYEHHBIE  pEe3ylbTaThl  MO3HABATEIBHOMN
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAILNIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUUYECKOTO SKCIIEpUMEHTa (J1ab0paTOpHOTO OMbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

yMEeHHs Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHHKAMH B COBMECTHOMN
MO3HABAaTENILHOM M WCCIEIOBATENIbCKOM  JEATEIBbHOCTH TNPU  PEUICHUH
BO3HUKAIOIIUX TPoOJeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unui (00CyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JEWCTBUW, OIpeNeJeHHe KpPUTEpUEB MO OILIEHKE KauecTBa
BBITIOJTHEHHON palbOThI U IPYTHE).

PeryisiTuBHBIE yHHBepcaibHblIe YUeOHbIe 1eCTBUS:

YMEHHE CaMOCTOATEIBHO OMPEAENATh LEIN AeATEIHHOCTH, MIAHUPOBATH,
OCYILECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3pGEeKTUBHBIE CTIOCOOBI PEIICHUs YICOHBIX H
MO3HABATEJbHBIX 3aJ1a4, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTHPOBAThH
IIPEUIOKEHHBIM aIrOpUTM JEUCTBUM NIPU BBINOJHEHUU 33JaHUNA C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHMN 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX M PEaKIHUsX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOTO pe3yJbTaTa 3asBJICHHOW LIE€TH, YMEHUE
UCIIOJIb30BaTh U AaHAJM3UPOBATh KOHTEKCTHI, MTpeIjiaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIbTATDBI

B coctaBe mpeaMeTHBIX pPE3yNbTATOB 1O OCBOCHHUIO 00S3aTEILHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO JaHHOW (eaepanbHONM paboueil mporpamMmon,
BBIICTISIIOT: OCBOEHHBIE OOY4YalOIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIBHOCTH MO  MOJYYEHHI0 HOBOIO 3HaHWS, €ro HHTEpIpETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, IJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUuPUKaIusi peakiuil: peakiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TETJI0BOM 3(h(PeKT peakiumu,
AIpO aToMa, AJIEKTPOHHBIA CIIOM aroma, aroMHas OpOUTallb, pPAaANYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHas CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJb30BaTh XHWMHUYECKYIO) CHUMBOJHUKY JUIsl COCTaBieHUs (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIACcCy COEIUHEHHI MO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbica Ilepuoanueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYCCKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepumoanueckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OIKCHIBATh W XapakTepu3oBaTh TabiMuHyro ¢opmy Ilepuogndeckoi
CUCTEMbl XHMMHYECKHUX DJEMEHTOB: pa3inyaTh TMOHITUS «IJIaBHas
noarpymnmna (A-rpymnmna)» u «nobounas noarpymmna (b-rpynma)», mansie u
OOJBIIME TEPHOJBI, COOTHOCHUTH OO0O3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnuie «llepuonuueckass cuctemMa Xumudeckux isnmemeHto J[. .
MeHneneeBay C YHCIOBBIMM XAapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIIO IICKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy UM COCTaBy YYacTBYIOIIMX B pPEAKIIHUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHWE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKHX IMPEBpalllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYI0O U MOJSIPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 10 (dopmyse
COEIMHEHMS, MaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEAKIUU;

MIPUMEHSTh OCHOBHBIE OIEpPAlMM MBICIUTENBHON NEATEIBHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3alluio, KiacCU(pUKAIUIO,
BBISIBJICHUE MPUUYUHHO--CIICJICTBEHHBIX CBS3€U — JIJI1 U3y4YEHUs CBOWCTB
BEIIECTB M XUMHUYECKUX PEaKIUil, €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAHUA — HaAONIOZICHUE, W3MEPEHHE, MOJICTUPOBAHHE, IKCICPUMEHT
(peanbHBIN U MBICJICHHBIN );

CIENOBAaTh  MpaBuUjaM  TMOJIb30BAaHUS ~ XUMHYECKOM  TOCYAOM U
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBwiaM OOpalleHusi C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO H COOUpPAHHIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa U KHUCJIOpPOAA), MNPUTOTOBJICHUIO
pacTBOPOB C OMNpPEAEIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA,
MJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MOMOUIBIO UHJIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHXK U JAPYTHE).

K xoH1y oOyuenus B 9 kjiacce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKUX IIOHATHUH: XUMUYECKUU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIECHBb
OKHCIICHUS, XUMHUECKasl peaKlns, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pAacTBOpP,  AJNEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOJIUTUYECKAST IUCCOLMALUA, PEAKLHUH HOHHOIO
oOMeHa, KaTalu3aTop, XUMHYECKOE paBHOBecHe, oOpaTHUMble U



HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIMTENIb,  BOCCTAHOBUTENIb,  OKHCIEHUE UM  BOCCTAHOBIICHUE,
aJJIoTponus, aM(pOTEPHOCTh, XUMHUUYECKasd CBSA3b (KOBAJICHTHAs, MOHHAs,
MeTaJJIMYecKasi), KpUCTAJIMUEcKass pemérka, KOppo3us METalloB,
CIUIaBBbl, CKOPOCTb XHUMHYECKOM PEaKUWW, NPeIesbHO I0IMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHA U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILICHMIA;
UCIIONIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JJsl COCTaBJIeHUS (opmydn
BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKIINA;

OIPEIENSTh BaJIEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSX paA3JIMYHOLO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K
ONpeAenEHHOMY KJIAacCy CO€IMHEHUW 1o (opmyaaM, BUA XHUMUYECKON
CB3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsa]l UOHA [0 XUMHUYECKON (popmyre, XapakTep Cpelsl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKHUX COEAMHEHWM, THI KPUCTALIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn llepuomnueckoro 3akona JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIHKCHIBaTh W XapaKTEepU30BaTh
Tabnnunyo Gopmy Ileproanueckoil crucTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIlaBHas mnoArpynna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynma)», manbsie u OOJbIIME TMEPUOJBI, COOTHOCHUTH
0003HauYeHUs, KOTOpbIE MMEITCI B NEPUOJUYECKOM Tabiuue, C
YUCJIIOBBIMM  XAPAaKTEPUCTUKaMU  CTPOEHUS  aTOMOB  XHMHYECKHX
3JIEMEHTOB (COCTaB M 3apsii  sjpa, oOIlIee YHCIO DJJIEKTPOHOB H
pacmpenieieHde WX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB U MX COCAUHEHUI B
Ipeesax MajblX IEPUOJOB U INIABHBIX MOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BELIECTBA,
XUMUYECKHE peakuuu (10 YMCIy W COCTaBy YYacTBYIOUIUMX B pEaKIUU
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMIME W CHEIU(PUUECKHE XUMHUYECKHE
CBOMCTBAa TPOCTBIX W CJOXHBIX BEIIECTB, MOATBEPXKIasi OIMHCAHUE
NpUMEPAMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIINM;

COCTABJISITh YPaBHEHHUSA JJEKTPOJUTUYECKOM JHCCOUMALMU  KHCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATHX PEaKIIHii;

e TMPOTHO3UPOBATH CBOMCTBAa BEIECTB B 3aBUCHMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBPALICHUNH B Pa3IUYHBIX
YCIIOBUSIX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJEKYISPHYIO H MOJSPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOro »JJeMeHTa 1o (opmyre
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BELIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

e coOONIOAATH  TpaBWiIa  TOJIb30BAaHUS ~ XMMUYECKOM  MOCYyIOH U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a Tak)Ke IMpaBWia OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSIMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONIME  KAYCCTBCHHBIM  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uonu-, kKapoOonart-, docdar-, cunmukar-, cyinbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

e TPUMCHATH OCHOBHBIC OTICPAIIMH MBICIUTEIHFHOW NESITCIIBHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, O0O0OIEHHE, CUCTEMAaTH3allli0, BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3€ — JJIS M3YyYEHMs] CBOMCTB BEIIECTB U
XUMUYECKUX pEaKlUidl, €CTECTBEHHO-HAYYHBICE METOJIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIMPOBAaHNE, SKCIECPUMEHT (peaabHbIM U
MBICJICHHBIN ).

COAEPKXAHUE OBYYEHMUSA

8 KJIACC

IlepBoHava/ibHbIE XUMHYECKUE TOHATHS

[Ipeamer xumun. Posib XUMUK B KU3HU YEJIOBEKA. XUMHUs B CUCTEME HayK.
Tena wm BemecTBa. du3nueckue CBOWCTBA BEUIECTB. ATrpEraTHOE COCTOSTHUE
BemecTB. [loHaTe 0 Meromax mo3HaHus B XUMUH. UMCThIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3JIEMEHThl. CHUMBOJBI XUMHYECKHUX
anemMeHTOB. [IpocTeie U cioXKHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.



Xumudaeckass ¢opmyna. BaneHTHOCTP aTOMOB XWMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BeniecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi JoJi1 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHHH.

KomnuectBo BemectBa. Moib. MoisipHast macca. B3auMoCBs3b KOJIMYECTBA,
MacCchl M 4YHCJa CTPYKTYpPHBIX €IuHUI] BemlecTBa. Pacuérel mo Qopmynam
XAMHUYECKUX COCIUHECHUMN.

OU3NYECKUE U XUMUYECKUE SIBIICHUSL. XUMUYECKAS PEAKIUA U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XHMMHUUYecKHe ypaBHeHUs. Kiaccuduxanus
XUMHUYECKUX peaKIuil (CoeqMHEHMS, pa3JIOKEHUS, 3aMeIleHUsI, 0OOMEHA).

Xumuueckuii IKCnepuMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, NMpaBuiiaMu paboThl B JabOpaTOpuu U
npuémMamMu oOpaleHus ¢ J1adopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U ONHUCAHUE
(Gu3MYecCKuX CBOMCTB O00pa3lioB HEOPraHWYECKUX BELIECTB, HAOJIOJIEHHE
busnueckux (MJIaBJICHUE BOCKA, TasHUE JbJa, pPacCTUpPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHJCHCAIMS BOJAbI) U XUMHYECKUX (TOpPEHHUE CBEYM, MPOKATMBAHHE
MEJHOU MPOBOJIOKU, B3aUMOJEHCTBUE MeNa C KUCIOTOM) SIBICHUM, HAOIIOACHUE U
ONMHMCAHWE MPU3HAKOB IMPOTEKAHUA XMMHYECKHX peaklMil (pasiioKeHHe caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapuisi, pa3ioKeHHE THIPOKCHUIA
meau (1) mpu marpeBanum, B3auMoeicTBUE eme3a ¢ pactBopoM conu menu (11),
U3y4YeHUE CIOCOOOB pa3JelieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIApYBaHUE, JUCTUUIAIUS, XpoMaTorpadusi, MpoBeIeHUE OUYUCTKU MMOBAPEHHOU
COJIM, HaOJIOJEHWE W  ONUCAaHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMNbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsT MAacCChl, CO3JIaHUE MOJEJIEH MOJIEKYJI
(IIapocTep>KHEBBIX ).

BaxxHeillne npeacTaBuTe/ M HECOPraHUYECKHUX BellleCTB

Bo3nyx — cMech razon. CocrtaB Bo3ayxa. Kuciopong — sneMeHT U MpocToe
BemecTBo. HaxokneHue kucimopoga B Tpupoje, (PU3MYecKkue M XUMUYECKUE
cBoiictBa (peakumu TopeHusi). Oxcuapl. [Ipumenenne kucimopoga. CrocoObI
MOJIYYCHHUS] KHUCIopoja B JjabopaTtopud U mpombinuieHHocTH. Kpyrosopot
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCIopoaa.

TernoBoit 3h(deKT XUMHUECKOW peakluud, TEPMOXMMUYECKHE YpPaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb U METaH. 3arps3HEHHE
BO3/yXa, YCHJICHHE MapHUKOBOTO 3P deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bomopon — »smemeHT M mpoctroe BemecTBOo. HaxoxkaeHue BOgopoda B
npupoje, GU3MYEeCKMe ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIO0COOBI
nonyyeHust. KucmoTsl u comnu.

MonsipHbiii 006EM Ta30B. PacuéThl M0 XUMHUUYECKUM YPaBHEHUSIM.



Odusnueckne CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpEL
HacelllleHHbIE M HEHACBIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Ponp pacTBOpOB B NpUPOJE U B )KU3HH 4YelloBeKa. KpyroBopor BOAbl B MPUPOJE.
3arps3HeHre NpupoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coeamHeHnil. Oxcunbl. Knaccudukarms
OKCHUJOB:  coyieoOpa3yroniue (OCHOBHBIC, KHCIOTHBIC, aM{QpOTEpHBIE) U
HecosieoOpaszyromue. Homenknarypa okcugoB. Dusmyeckue U XUMUYECKHE
CBOMCTBa OKCUJO0B. [lonyueHne OKCUI0B.

OcHoBanus. Krnaccudukanuss oOcCHOBaHUM: MIETOYM UM HEPACTBOPHUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHMi. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XHMHYECKHE cBoMcTBa KHCIOT. Pan axtmBHOocTu MertanmioB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. Homenkiatypa cojieil. @U3nuecKue U XMMUYECKUE CBOWMCTBA COJICH.
[lonyuenue coneu.

['eHeTMUeCKas CBA3b MEXKIY KJIacCaMU HEOPTaHUYECKUX COCTMHEHHIA.

Xumuueckuii IKCnepumenn:

Kaue€CTBEHHOE OMPENICIICHHE COJIepKaHUs KUCIOpoJa B BO3/IyX€E, MOJTyUYCHHE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB KHCIOPOJa, HAOIOJEHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM U YCJIOBUSL BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHus (MmoXapa), O3HaAKOMJIEHHE ¢ oOpasllaMH OKCHIOB H
OMKMCAHWE WX CBOMCTB, MOJy4eHUE, COOMpaHUE, PACIIO3HABAHUE W H3y4YEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojelcTBue Bojopoaa ¢ okcuaoMm meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOJIO/ICHHE OOpa3loB BEIIECTB
KOJIMYECTBOM | MoOJIb, HCCIIeIOBaHHME OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3AMMOJCICTBUE BOJIbI C METAJLIAMU
(HaTpeM ®  KajblueM) (BO3MOXKHO HCIIOJIb30BaHHE BHUACOMATEPHAIIOB),
ucclieIoBaHUEe O00pa3IlOB  HEOPraHWYECKHUX BEIIECTB  Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUS OKPACKU MHAMKATOPOB B PACTBOpAx KHUCJIOT U IIEJI0YECH,
u3yueHue B3aumojeicTBus okcuaa meau (II) ¢ pacTBopoM cepHON KHCIIOTHI,
KUCJIOT C MeETaUlaMH, pPEakluil HEUTpaln3aluM, IOJyYeHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METaJUla APYTUM K3 PACTBOpPA COJIM, PEUICHUE
DKCIEPUMEHTAJIBHBIX 33/lad 1Mo Teme «BaxHeime Kiacchl HEOPraHWYeCKHX
COCAUHEHUID.



Hepunoauyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XHMHYECKHX
aiemMenToB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBple MONBITKM KIaCCUPUKAMU XUMHUYECKUX 3JIeMeHTOB. lloHsATHE O
IPyINIax CXOJHBIX 3JEMEHTOB (IUEJIOYHbIE W MIEIOYHO3EMEIbHBIE METaJUIbI,
raJioreHbl, THEPTHBIE ra3bl). DIEMEHTHI, KOTOpbIE 00pa3yrT aM(pOTEPHBIE OKCH/IbI
Y TUIPOKCHUIBI.

Ilepunonnueckuii 3akoH. [leproandeckas cucreMa XUMHYECKHUX 3I1€MEHTOB /1.
HU. MengeneeBa. KopoTkonepuonHas W JIUMHHONEpHOAHAas  (QOpMbI
[lepnognueckon cucteMbl xumuueckux iemMeHToB /. Y. Menneneesa. Ileprnossr
u Tpynnbl. OU3NUEeCKUH CMBICH TOPSIKOBOTO HOMEpPA, HOMEpPOB IIepuoAa H
IPYIIIBI 2JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sifiep. M3oTonsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbIX 20 XUMUYECKHUX DJIEMEHTOB
[lepnognueckon cucremnl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
3JIEMEHTA TI0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPyMNIaM U IEpUoAaM.

3nauenue [leprnonnueckoro 3akona u [lepuoguueckoi CHCTEMbI XUMAYECKUAX
DJIEMEHTOB Ui pa3BUTHA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbIl U
I'PaXIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (moJjisipHas | HEMOJISIpHAsA)  CBS3b.
DNEeKTPOOTPULATENIBHOCTh XUMHUECKUX JIEMEHTOB. FIOHHAas CBsI3b.

Crenenp  oxkucieHusa.  OKHCIHUTEIBbHO--BOCCTAHOBUTEINIBHBIE  PEAKLIHH.
[Ipouecchl OKUCIIEHHsI U BOCCTAaHOBJIEHUS. OKUCIMTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAUIOB M HEMETAIJIOB, B3aUMOJEHCTBUE
TMJPOKCHJA LMHKA C PAcTBOPAMU KHUCJIOT W IIEIOYEH, NPOBEICHHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ HTPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMMA
(ropenue, peakiiy pas3ioKeHHs], COSTUHEHN).

Mesicnpeomemmuoie céasu

Peanuzanus MeXNpeaMETHBIX CBA3€H MpU U3YYEHUM XUMHUU B 8 Kiacce
OCYILIECTBIISIETCSl 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHbBIX
NOHATUH, TaK U MOHATUH, SBISIOIINUXCS CUCTEMHBIMU U OTAEJIBbHBIX IPEIMETOB
€CTECTBEHHO--HAY4YHOTO [IMKJIA.

OO01re ecTecCTBEHHO--HAyUHbIE TOHATHUS: HAyYHbIN (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHaJlu3, CHHTE3, Kilaccuukanus, TMepUuOJAUYHOCTb, HaOJI0ICHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBICHHE.



®usuka: Marepus, aroM, OIJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsili, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ras, (hU3M4YecKrue BEIUYHUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTAaHETHI, 3BE311bI, CONHIIE.

buonorus: hotocuntes, npixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMIAEMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.

9 KVIACC

BemecTBo U XUMHMYECKAs peaKIUs

[Tepuonnueckuii 3akoH. [leproauyeckas cucrema XUMAYECKUX JIEMEHTOB /.
. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJIIEMEHTOB TMEPBBIX TPEX NEPUOMAOB, Kaaus, Kalbluid MU HX
COCMHCHUM B COOTBETCTBMHU C IIOJIOXKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIMA KPUCTAJUIMYECKOW PEIIETKU U
BHJAa XUMHYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEHIECTB. XUMUUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMuuecKkux peakivii Mo pa3IMdyHbIM MpU3HaKaM (TI0 YUCITY
M COCTAaBy YYacTBYIOUIMX B PEaAKIMHU BEIIECTB, IO TEIIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTENEHEW OKMCJICHUS! XMMUYECKUX AJIEMEHTOB, TI0 00OpaTUMOCTH, O
YYACTHUIO KaTalu3aTopa). JK30- U 3HIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUUYECKUE
YpaBHEHUSI.

[TonsiTue 0 ckOpoCcTHM XUMHUYECKOW peakinuu. [loHsTHE 00 00OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [lonsarue o karamuze. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIONIME HA CKOPOCTh XHUMHUYECKOW PpEAKIUH M TOJIOKEHHUE XHUMHUYECKOTrO

paBHOBECHSI.
OKHCIIUTENFHO-BOCCTAHOBUTENIBHBIE  PEAKIMHM,  J3JEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHON ~ pEaKIIUU. CocraBneHue  ypaBHEHUH

OKHUCJTUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMA C  HWCIIOJIB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus >MEKTPOIUTUYECKON TUCCOIHAITIN. DJICKTPOJIUTHI U HEAIEKTPOIUTHI.
Karronbl, anroHbl. MeXaHu3M AUCCOIMAIMK BEIMIECTB C PA3IMYHBIMU BUIAMU
XUMUYECKOH cBsi3u. CTeneHs aucconuanuy. CHIIbHBIC U CIa0bIC SJIEKTPOJIUTHI.

Peaknu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS peakluii HOHHOTO OOMeEHa,
MOJIHBIE W COKpalI¢HHBbIC HWOHHBIC YypaBHEeHHs peakumii. CBOWCTBA KHCIIOT,



OCHOBaHMII U CcoJliell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepuUMeHm:

O03HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTraHMYECKUX
BEIIECTB — METAJIOB U HEMETaoB (rpadura W anMasa), CIOKHBIX BEIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEAKIUU
OT BO3ACHCTBHUS pa3dMYHbIX (HAKTOPOB, HCCIEAOBAHUE DIEKTPOIPOBOJHOCTU
pacTBOpOB BEHIECTB, Mpolecca AUCCOLNUALNM KHCIOT, WIEJIOYEd M  COJIEH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MaTEpPHANOB), MPOBEACHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHMs]  peakuuid HOHHOrO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHUE Ta3a, o00pa3oBaHUE BOJbI), OIbBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX  PEAKIIMM
(ropeHue, peakluu pas3iokKeHHs, COEIUHEHUs), pacllO3HAaBaHUE HEOPraHUYECKHUX
BCILIECTB C IIOMOILIbIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, peLIeHue
DKCIEPUMEHTAJIBHBIX 3a/1a4.

Hemerayuibl 4 MX COeAUHEHUS

O6miass xapakTepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CtpoeHue u (U3HYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XWMHMYECKHE CBOWCTBA Ha NpPUMEpPE  XJIoOpa
(B3auMoOJIeliCTBME C MeETalylaMH, HEMEeTalJlaMH, UIeJo4aMu). XJIOPOBOJIOPOI.
CosnisiHass KWCJIOTa, XMMUYECKHUE CBOMCTBA, IMOJy4YeHUE, NMpUMEHEHUue. JlecTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OPraHu3M YeloBeka. BakHeimme XJIopuabl U HUX
Hax0>XJICHUE B MIPUPOJIE.

O6mas xapakrepuctuka 31aeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble CcTeneHu okucieHus. CTpoeHue u (u3NUecKue CBOWCTBA
IPOCTBIX BEILECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALMU KUCIOPOaa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3UUECKUE U
XUMHAYECKHE CBOMCTBA. OKCUIBI CEPbl KAK MPEACTABUTENHN KHUCIOTHBIX OKCHIOB.
CepHas kwmciora, (Qu3HUeCKHe W XHMHYECKHE CBOMcTBa (oOmIMe Kak
OpeICTaBUTENs Kiacca KHUCJIOT M crnenuduueckue). XHUMHUYECKHE PEakIuH,
JeKalMe B OCHOBE MPOMBILIUICHHOTO CIoco0a TMOJYyYEHUS CEpPHOM KHCIOTHI.
[Ipumenenue cepHor KUCIOThI. CONM CEpHOW KUCIIOTHI, KAUECTBEHHAs PEAKLIUs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHUN B MpuUpoje. XUMHUUYECKOEe
3arpsi3HEHHE OKPYXKAIOIIEH Cpefpl COCAMHEHUSMHU CEPbl (KUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mas xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XAPAaKTEPHBIE CTENEHU OKHUCIEHUS. A30T, PaCIpOCTPAHEHUE B MPHUPOJE,
busnueckue u xumudeckue ceoictra. Kpyrosopor azora B npupoae. AMMuak, ero
duznyecKkrue 1 XuMUYEeCKHe CBOMCTBRA, MoyuyeHue u npuMenenue. Coau aMMOHUS,



X (U3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KUCJIOTa, €€ MoJiydeHue, (PU3NYECKue M XUMUYECKUE
CBOlcTBa (00IIME Kak MPEACTAaBUTENsl Kiacca KUCIOT W crenuduyueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEPAJIbHBIX
yaoOpeHuil. XMMHUECKOE 3arpsi3HEHUE OKPYKalollel Cpeibl COeTMHEHUSIMH a30Ta
(KUCTIOTHBIE JIOXAM, 3arps3HCHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,
aloTponHele Moaudukanuu (ocdopa, puzmyeckne M XUMUYECKHE CBOMCTBA.
Oxcun dpocdopa (V) u dpochopHas kucinora, Gpu3nvIeckue 1 XMMUIESCKHUE CBOWCTBRA,
nonydenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPSHUIA.

O6mas xapakrtepuctuka 31aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTU CTpOEHUs
aTOMOB,  XapAaKTEpPHbIE  CTENEHHU  OKHCICHUS.  YIIIEpOJd,  AJUIOTPOIIHbIC
Moau(dUKALIUKM, PACIPOCTPAHEHUE B MPUPOJAC, (PUMYECKUE U XUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. OKCUabl yriepoaa, ux
dbuznyeckue M XUMUYECKHE CBOICTBA, JEHCTBHE Ha >KUBBIC OPraHU3MBI,
MOJIy4YeHUE W MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a riao0anbHOTO TOTEIUICHUS KIUMaTa, NapHUKOBBIM
addekt. YronapHas KucaoTa U €€ cou, X PU3NUYECKUe U XUMHUYECKHUE CBOMCTBA,
MojJydyeHue U TmpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-UOHHI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUIEHHOCTH U CEIHLCKOM
XO35UCTBE.

[TepBoHavasIbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCTMHEHUSIX
yriepoza (MeTaH, 3TaH, STUICH, alleTUJICH, 3TaHOJI, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, OPUPOAHBIA ra3, HEPTh),
MPOIYKTHl WX mepepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBIINLICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BAXKHBIX BEIIIECTBAX: KUpaX, O€NKax, yrieBoJax — U uxX
poJii B OKM3HM 4YeJoBeKka. MarepuasibHO€ €IMHCTBO OpPraHUYECKUuX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHME CBOWCTBA, IOJYyYEHUE U
npuMenenue. CoenuHeHuss KpeMHHsi B Tmipupoje. OOiiue mnpeactaBieHus 00
okcusie kpemuust (IV) u kpemuueBoit kuciore. CHIMKATHI, UX UCIIOJIb30BaHUE B
ObITy, B TIPOMBIIIUICHHOCTH. BajkHeWIIne CTpOUTENbHBIE MaTepUalbl: KEPaMHKa,
CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BAHUS
CTPOUTEJILHBIX MaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuui IKcnepumenm:

n3ydeHue o0pa3IoB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSHON KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI M HAOIIOJCHUE MTPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaxaromue (U3NYECKUe U XUMHUYECKHE CBOMCTBA
TraJIOTEHOB M HUX COEIMHEHHMHA (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB),
O3HAaKOMJIEHME ¢ oOpa3liamMu XJIOpUJ0B (TajJOreHHUIOB), O3HAKOMIIEHHUE C



oOpasmamu  ceppl U €€  COCAMHEHUAMU  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), HAOIIOACHHUE Tpoliecca OOYTIMBAHUS caxapa MoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCIOTBhl, M3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBIIEHHOM CEPHON KUCIIOTHI, IPOBE/ICHNE KAUeCTBEHHOM peakIuu Ha Cylb(ar-
WOH W HaONIOJeHHE MpU3HAKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (DU3HMUECKUMU
cBoiicTBaMH a3oTa, Qocdopa U UX coeAMHEHUH (BO3MOXKHO HCIIOJIB30BAHUE
BHUJICOMATEPHAIIOB), 00pa3iaMu a30THBIX U (HocHOpPHBIX yA0OpeHM, MOTydeHHE,
coOuWpaHue, pacro3HaBaHME€ U U3YYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KauyeCTBEHHBIX PEAKIM Ha MOH aMMOHHS U (ocdaT-MOH U U3ydeHHE TMPU3HAKOB
UX IPOTEKAHMUs, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHONW a30THOM KHUCIJIOTHI C MEJIBIO
(BO3MOKHO VICIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3y4YCHHE MoZEeNnen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ymiepeHa, O3HaAKOMJICHHE C
MPOLIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NIPOTUBOra3a, MoJydeHHE, COOMpaHue, pacliO3HABAHUE U U3YUYCHHE
CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEICHHE KAaYeCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAaT-UOHBl WM W3YYCHHE IPU3HAKOB UX IMPOTEKAaHUs, O3HAKOMIICHUE C
MPOAYKLIMEN CHIMKATHOM IPOMBILUJICHHOCTH, PEUIEHUE JKCIEPUMEHTAJIbHBIX
3a7a4 1o teMe « BaxxHene HeMeTaJUIbl U UX COCITMHEHUS.

MeTaJiibl U UX COCAUHEHUS

OO6mrast XxapaKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuogmyeckor cucreMe XMUMHUYECKMX dieMeHToB [[. .
MenneneeBa u ctpoeHuss aromoB. CTpoeHHE MeTauioB. MeTtammyeckas CBA3b U
METAJIMYECKass  KpPUCTAJUIMYECKass  pemeTka.  DJIEKTPOXMMHUYECKUU  psif
HaMpsHKeHUH MeTaioB. OU3NYecKre U XUMUYECKHUE CBOMCTBa MeTaiuioB. O01mue
CHocOoObl MoMy4YeHus: MeTamioB. [IoHSATHE O KOpPpO3UM METaiOB, OCHOBHbBIE
crocoObl 3auUThl X OT Koppo3ud. CrmaBbl (CTasib, YyTryH, JIOPATIOMUHUMN,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounble MeTAUIBL: MONOKEHUE B llepmoandeckoi cucreMe XMMHYECKHUX
sanementoB /. M. MenpaeneeBa, CTpoeHHME WX aTOMOB, HAXOXKJAEHHE B IPHUPOJIE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUJIBI U
TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe WIeNOYHbIX METalIOB M HX
COCIUHCHUM.

IllenouyHO3EeMENIbHBIE METAAJAbl MarHMi M KaJdblMH: MOJOXCHUE B
[Tepnoanueckou cucreMe xumuueckux sneMmeHToB JI. M. MenneneeBa, crpoenue
MX aTOMOB, HaxOXJeHue B npupoje. Guznueckue u XuMUYECKUE CBOMCTBA MATHUS
U Kanpuud. Baxkdeimne coeauHeHUs KanbUus (OKCHUI, TUIPOKCHA, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AroMUHUN: TI0JIOkKEHUE B [leproandeckoi cucTeMe XUMAYECKUX DJIIEMEHTOB
. U. MenpaeneeBa, CTpoeHHME aTroMa, HaxoxJIeHUE B mpupoge. dusmueckue u



XUMHUYECKHE CBOMCTBA altOMUHMs. AM(POTEpHBIE CBOMCTBA OKCUIA W THAPOKCH]IA
AIIFOMUHUS.

Kenezo: nonoxenue B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpO€HHME aroma, HaxXOXKICHHE B npupone. Pu3NUEeCKHE H
XMUMHYECKHE CBOMCTBA jene3a. OKCHIbl, TUAPOKCH b U coiu xkene3a (I1) u xxenesa
(IIT), mx cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJIEHHE C oOpas3llaMyd METalIoOB W CIUIaBOB, HUX (U3HUUYECKUMU
CBOMCTBaMH, HM3yUYEHHME  PE3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCMOJb30BAHUE BHUACOMATEPHAIIOB),
UCCJIEIOBAHNE CBOWCTB KECTKOW BOJBI, MPOLIECCa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIB30BAaHUE  BUACOMATEPUAJTIOB), TMPU3HAKOB  IPOTEKAHUS
KAUEeCTBEHHBIX PEaKUUi HAa MOHBI: MarHus, KajblUs, aJIOMUHUSA, [IUHKA, XKeje3a
(IT1) u xenesza (II1), mequ (I1), HaOMIOEHNE U OMUCAHUE MPOLIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHaMU HaTpusi, KaJlus W Kaidblugd (BO3MOXXHO HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TUJIPOKCHUIA ATFOMUHUS
Y TUAPOKCHU/IA IMHKA, PEIICHHUE KCIIEPUMEHTANIbHBIX 3a7a4 1o TeMe «BaxHelime
METAJUJIbl K KX COCIUHEHHUS.

XHuMHUS M OKpY KAKOLIasi cpeaa

BemectBa n marepuanbl B MOBCEAHECBHOW >XW3HU 4YeJOBeKa. bezomacHoe
HCIIOJIB30BaHUE BEILIECTB M XUMHYECKUX peakuuil B ObITy. [lepBas momoris npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpPYKaroUeH cpeapl (MpelaeibHasl JO0MyCcTUMast
KOHIIeHTpaIrus BemlecTs, nanee — [1JIK). Pons xuMun B pemieHnn 3KoJI0TUYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepuabl).

Mexcnpeomemmunie céazu

Peanuzanus MeXOpeIMETHBIX CBSI3€ MpU WM3YyYEHHMM XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIMOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OT/CIbHBIX MPEIMETOB
€CTEeCTBEHHO--HAYYHOT'O IUKJIA.

OOmme ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAyYHBIH (PakKT, TUIIOTE3a, 3aKOH,
TEeOpWsl, aHallu3, CHUHTE3, KiIacCU(pUKAIMsi, TEPUOJUIHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HW3MEPEHUE, MOJIeNb, SBJICHHUE, MaPHUKOBBIM
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.



®u3uka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIUJ,
U30TOIBI, PAaJUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKHU 3apsil, IPOBOJHUKH,
HOJIyIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, a3, paCTBOP, paCTBOPUMOCTh, KPUCTAIINYECKAS
pemérka, CruiaBbl, (pU3MYECKHe BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMHYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KocHUCTEMA, MUHEPAIbHBIC
yI0OpEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusa: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIC PECYPCHI.






TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHnoBanue
(uudposbie)
n/ pa3ieyioB U TeM Bcer | KoHTpoJbH IIpakTHyeck
o0pa3oBaTejibHbIE
n NMPOrpamMmbl 0 ble padoThbI ue padboThbl
pecypcsl

Pasznen 1. HepBOHa‘laJILHLIe XUMHYECCKHUC ITOHATHS. HepI/IOI[I/I‘IGCKI/Iﬁ 3aKOH "

Iepuoauyeckasi cucremMa xuMudeckux 3jeMmeHToB /. U. MenaeneeBa. CtpoeHune aToMOB.

XUMHUA — BaKHasg

00J1acTh
€CTECTBO3HAHUS U bubmorexa LIOK

1.1 N 5 2 https://m.edsoo.ru/7f4183
MPAKTUIECKOM 7c
JEATEILHOCTH
YeJI0BEKa
Bemecra bubnunoreka LIOK

12 XAMHYCCKHUEC 15 1 https://m.edso0.ru/7f4183
peakuuu 7c

Uroro no pazneny 20

Paznen 2. Baxueiimmue npeacraBu

TCJIA HEOPraHU4YeCKUX BEECTB

Bo3nyx.
K bubmnoreka IIOK
UCIIOPO/I.

2.1 6 https://m.edso0.ru/7f4183
ITousrTre 06 7¢
oKcHuaax -
Bonopon. bu6nunorexa LIOK

2.2 IMoustHe o 8 1 https://m.edsoo.ru/7f4183
KHCJIOTaX U COJISIX 7c
Bona. PactBopsi. bubnnorexa [JOK

2.3 [TousTue 00 5 1 1 https://m.edsoo.ru/7f4183
OCHOBaHUIX 7c
OCHOBHBIE KJ1aCChI but6mmorekxa [IOK

2.4 HEOPraHUIECKIX 11 1 1 https://m.edsoo.ru/7f4183
COeIUHEHU I 7c

Hroro o pazneny 30

Pasznen 3. Xumnueckasi cBsi3b. OKHCJINTEILHO-BOCCTAHOBHTEIbHBIE pe€akuuun

but6mmoreka [IOK
XuMH4IecKas
3.1 7 https://m.edsoo.ru/7f4183
CBS3b.
7c
3 OKHCIIUTENBHO- 8 1 bubnunorexa LIOK

BOCCTAaHOBUTCIIbH

https://m.edsoo0.ru/7f4183
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bI€ PEaKLIUU

1c

bub6nunorexa LIOK

Hroro no pazneny 15 https://m.edsoo.ru/7f4183
7c
bubnunorexa LIOK

PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
7c

OBIIEE

KOJIMYECTBO 68

YACOB I10

I[TPOT'PAMME



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

9 KJIACC

KoanuectBo 4yacoB DJIeKTPOHHBbIE
Ne HaumeHnoBaHue
(uudpossbie)
n/ pa3ieyioB U TeM Beer | KonTpoabH IIpakTHyeck
o0pa3oBartejibHbIE
n NMPOrpamMmbl 0 ble padoThI e padoThbl
pecypchl
Pasjnen 1. BemecTBO M XMMH4YeCKHeE peakun
[ToBTOpEHME N
yrayOieHue bubnnoreka [JOK
11 3HAHUHI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
paszesnos Kypca 8 36
Kjacca
OCHOBHBIE
bu6mmorexa [IOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHAYECKUX 36
peakiuit T
DNEKTPOTUTHIECK
ast TUCCOLHAIH. bu6mmoreka [IOK
1.3 XuMHAYECKHE 8 1 1 https://m.edsoo.ru/7f41a6
pEeaKiuu B 36
pacTBopax
Hroro no pazneny 17
Pasznen 2. Hemeranibl M UX cOeIHHEHUS
Oommas
XapaKTepUCTHKA
bu6mmoreka [JOK
XHUMHAYECKHX
2.1 4 1 https://m.edsoo.ru/7f41a6
ssieMeHTOB VIIA- 36
TPYIIIIBL o
I"anorensl
OOmas
XapaKTepUCTHKA
bu6mmorexa [IOK
XHUMHAYECKHX
2.2 6 https://m.edsoo.ru/7f41a6
ssieMeHToB VIA- 36
rpymsl. Cepan e€ o
COCJIMHEHUS
Oommas
XapaKTepUCTHKA
IMIECKIX bu6mmorexa [IOK
2.3 7 1 https://m.edsoo.ru/7f41a6

31eMeHTOB VA-
rpymmsl. A30T,

dochop u ux

36



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

COCAMHCHUA

Oo6mas
XapaKTEPUCTHKA
XUMHUYECKHUX bubmuoreka [JOK
24 anemeHToB [VA- 8 https://m.edsoo.ru/7f41a6
rpynmsl. YTiiepos 36
Y KPEMHUN U UX
COCTUHEHUS
Hroro no pazneny 25
Pa3znen 3. MeTa/ibl M X COETHHEHHSA
OO0mue cBolicTBa bubmotexa [IOK
3.1 4 https://m.edsoo.ru/7f41a6
METaJUIOB
36
Baxneitmme bu6mmoreka [IOK
3.2 METaJIJIbI U UiX 16 https://m.edsoo.ru/7f41a6
COETMHEHUS 36
Uroro no pazneny 20

Pazjnen 4. Xumus u okpy:kamomas

cpena

I[TPOTPAMME

BemecTtBa u bu6mmoreka [IOK
4.1 MaTepuabl B 3 https://m.edsoo.ru/7f41a6
KHU3HH YeJIOBeKa 36
Hroro no pazneny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68
YACOB I10



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

8 KUIIACC
No KoanyecTBO 4acon DJIeKTPOHHbIE
KonTpouasb MpakTuye Aara uudgposbie
Tema ypoka Bce H3y4eH
n/ HBIE CKHe 06pa30BaTe.]ILHLIe
n ro padoThI padoThI o pecypceel
[Ipeamer xumun. bubmmorexka [{JOK
1 Berecrtsa. 1 https://m.edsoo.ru/ff
BBoanbiii 0d210c
UHCTPYKTaX.
[MpakTHueckas
padora Ne 1.
IIpaBuJia TeXHUKH
0€30MaCHOCTH NPH
pabote B
XHMHYECKOM bubmmorexka [JOK
2 | kaOunere. 1 1 https://m.edsoo.ru/ff
IIpuemsl 0d227e
oOpameHus c
J1a00pPaTOPHBIM
o0opy1oBaHNEeM U
HarpeBaTeJbHBIMH
npudopamm.
but6mmoreka [{OK
3 Xumuuaeckas 1 https://m.edsoo.ru/ff
CHUMBOJIHKA. 0d23dc
bu6moreka [IOK
4 Hepromuecias 1 https://m.edsoo.ru/ff
cucrema J[.1.
0d26ca
Menpeneena.
OTHOCHUTENBHBIC
aTOMHas 1
MOJICKYJISIpHAST bubmuorexka [HOK
5 macchl. PacueTHbie 1 https://m.edsoo.ru/ff
3a7a4M 10 0d28c8
XAMUYECKOU
dbopmyre.
but6moreka 1IOK
6 COBCeI;(;Z I;B;eo 1 https://m.edsoo.ru/ff
0d2a6c
CTPOSHUHU aToMa.
but6mmoreka [{OK
7 N3orormel. 1 https://m.edsoo.ru/ff
0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

DJIEKTPOHBI U KX
pacnpezeseHue 1o

bubmuorexa 1TOK

SHEPreTUYECKUM https://m.edsoo.ru/ff
YPOBHSIM 3JIEMEHTOB 0d2a6c
Ne 1-10.
DNEKTPOHBI U UX
pacrpeiesieHue 1o
SHEPreTUYECKUM bubmmorexka [JOK
Ne 11-20. 0d2d50
bubnunorexa LIOK
10 | MoHsl, noHHas https://m.edsoo.ru/ff
CBS3b. 0d2eae
bubmuoreka [IOK
11 | KoBanenTtHas https://m.edsoo.ru/ff
HEIOJISIpHASA CBSI3b. 0d323c
3 bubmuorexa 1IOK
12 /ICKTPOOTPHIIATEIT https://m.edsoo.ru/ff
HocTh. KoBalleHTHas
0d350c
TIOJISIPHAST CBSI3b.
bu6nunorexa LIOK
13 | Meramnuueckas https://m.edsoo.ru/ff
CBSI3b. 0d5230
Koppekunonnsie
YIPaKHEHHS 110 bubmuorexa 1HOK
14 | Teme «ATOMBI https://m.edsoo.ru/ff
XHUMHYECKHX 0d37fa
3JIEMEHTOBY.
KonTpoabnasn
padota Ne 1 mo bubmuorexka 1[OK
15 | reme «ATOMBI https://m.edsoo.ru/ff
XUMHYECKHX 0d3al6
3JIEMEHTOBY.
but6moreka 1IOK
16 MPOCTble BELLECTBa https://m.edsoo.ru/ff
0d3b88
— MeTanbl.
but6moreka 1IOK
17 https://m.edsoo.ru/ff

[MpocTble BelecTBa

0d5708
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

—HemeTannbl.
Annotponua.
Bo3zoyx — cmecw
eazoe. Cocmas
8030yxa. Kuciopoo

— 2J1eMeHm U
npocmoe 8euecmao.
Oson
KonnuectBo bubmmorexka [JOK
18 | BemecTBa. Modb. https://m.edsoo.ru/ff
MomnsipHast Mmacca 0d3f34
BEIIIECTBA.
. bubmmorexka [JOK
19 ?::g:gsgggfl’m https://m.edsoo.ru/ff
BELLECTB. 0d40c4
Pemenue 3ammau ¢
I/ICHOJII)%(')BaHI/IeM Bu6miorexa [TOK
20 ESJII{;ITII;?T'BO https://m.edsoo.ru/ff
BEIIIECTBA, 04290
MOJISIpHAs Macca.
Pemenue 3agay c
HeroopatIen Bubmmorexa LIOK
21 M(())M HB.II>'I oBnen https://m.edsoo.ru/ff
P 0d448e
ra3oB, YHCJIO
ABorazapo.
3 Al bubmmorexa 1IOK
22 «?I';)e(;rﬂsle 10 TéEmME https://m.edsoo.ru/ff
BElLIEeCTBAY. 0d4614
bubnunoreka LIOK
23 | CreneHs https://m.edsoo.ru/ff
OKMCJICHUS. 0d497a
B . but6moreka 1IOK
24 6;:;‘::;“6 KIacChl https://m.edsoo.ru/ff
PHBIX 004790
COEIUHEHUI.
but6mmoreka [IOK
25 | OcHoBauus. https://m.edsoo.ru/ff
0d4c4a
26 but6mmoreka [{OK
Kucnorsl. https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
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0d4ae?

bubnunorexa LIOK

27 | Comm. https://m.edsoo.ru/ff
0d4ddo
KoppekunonHnsie
YIpaKHEHUA 110 bubnmuoreka ]_[OK
28 | BakHEHIIUM https://m.edsoo.ru/ff
KjaccaM 0d4ddo
COEIMHEHUH.
bubnunoreka LIOK
29 | Kpucrammueckue https://m.edsoo.ru/ff
PELLIETKH. 0d50d2
bubmuoreka [IOK
30 | Yucrsle BeniecTBa u https://m.edsoo.ru/ff
CMECH. 0d4ddo
Ilpaxkmuueckasn
padoma Ne 2 bubnuorexa 1IOK
31 https://m.edsoo.ru/ff
«Pa3zoenenue
. 0d4f42
cmecelt (Ha
npumepe o4uUCmKu
noeapenHoll conu)»
Bona xak
PacTBOPUTEIT.
Hacriennsie u
HEHACBIIIEHHBIC bubmuorexa 1HOK
32 | pacTBOpHI. https://m.edsoo.ru/ff
MaccoBas u 0d542e
00BeMHAas JOJIN
KOMITOHEHTOB
CMECH.
KonmuecTBeHHbIe bubmmorexa TTOK
33 https://m.edsoo.ru/ff
pacyeTsl, CBSI3aHHbBIC
0d55a0
C MMOHATHEM «IOJIS.
MpakTnyeckan
pabota Neo 3.
«IIpurorosienne Bubmorexa LIOK
34 https://m.edsoo.ru/ff

PacTBOPOB C
onpeaeaéHHOM
MAaccoBOil 10J1ei
PacTBOPEHHOTO

0d5708



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

BelIECTBA»

Koppekunonusie
YIpaXHEHUS 110

bubmuorexa 1TOK

35 | teme «CoenrHeHust https://m.edsoo.ru/ff
XUMHYECKUX 0d587a
9JIEMEHTOBY.

KounrpoJsbHas
pabora Ne 2 1o bubmuorexa 1TOK

36 TgMe https://m.edsoo.ru/ff
«CoenuHeHus 0d59e2
XHMHYECKHX -
JIEMEHTOBY.

bubnunorexa LIOK

37 | ®usnyeckue https://m.edsoo.ru/ff
SIBJICHUS B XUMHU. 0d5b40
XUMHYECKHE
peaKiuu.

TennoBoii a3 dext
XUMHUYECKOU bubmuorexa 1IOK

38 | peakuuu, moHATHE O https://m.edsoo.ru/ff
TEPMOXUMHUYECKOM 0Od5eba
YpaBHEHUH, IK30- U
SHAOTEPMHUECKUX
peaKIusx
XUMHUYECKHE
ypaBHEHUSL. bubnnorexka [JOK

39 | Peakuuu https://m.edsoo.ru/ff
Pa3I0KEHUSI. 0d6342
Peakmun bubnmunorexa LIOK

40 | coeauHEHUS. https://m.edsoo.ru/ff

0d664e
bu6mmoteka [IOK

41 | Peakuuu https://m.edsoo.ru/ff
3aMeIleHU. 0d664e

but6mmoreka [IOK

42 | Peaknuu oOMeHa. https://m.edsoo.ru/ff

0d67ca
THuneI XUMHUYECKUX bubnunorexa 1TOK

43 | peaknuii Ha https://m.edsoo.ru/ff
IIpUMepe CBOMCTB 0d67ca
BOJBI.

Pusiracckue n bubmuoreka [IOK

44 | xumuueckue

CBOMCTBa

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

KHCIIOpoJia
(peaxuumn
OKHUCIICHUS,
TOPEHUE).

Odfee?

Cr1oco0sbI
I0JIyYEHUS
KHCIIOpOJia B

bubmuorexa 1TOK

45 nabopaTopuu 1 https://m.edsoo.ru/ff
MTPOMBIIIJIEHHOCTH. Odfee2
[Ipumenenune
KHCIIOpo/a

[IpakTrueckas
pabota Ne 4 o
Pemenue
teme «[loxyyenue bubnuorexa [IOK
pacueTHBIX
46 U cCOOMpaHue https://m.edso0.ru/00
3ama4y
KHCIIOPOJIa, ad9474
3a1a4
M3y4YeHUE ero
CBOMCTB)»
du3nyecKue u
— bubnuoreka [IOK
47 . https://m.edso0.ru/00
CBOMCTBA ad9b7c
BOJIOpOJIA.
Crioco0bt
MOJIy4EHUS bubmnoreka HOK
48 | Bomopona B https://m.edso0.ru/00
nabopaTtopuu ad9a50
IIpakTnyeckas
padora Ne S mo
Teme «Iloyuenue bubmuoteka [IOK
49 | u cobupanme 1 https://m.edsoo.ru/00
BO/IOpO/IA, ad9cb2
U3ydyeHHe ero
CBOWCTB»
Pewenne
pacyeTHBIX 3a1a4 bu6muoreka [JOK

50 «Bpruncnenus mo https://m.edso0.ru/00
XUMHYECKUM ad9ela
yYpaBHEHHSIM
Brruncnenus but6mmorexa [IOK

51 00BnEMa, https://m.edso00.ru/00

KOJINYCCTBaA

ad9ffa



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

BEIIECTBA I'a3a 110
€r0 U3BECTHOMY
KOJINYECTBY
BEIIECTBA WU
00BEMY

Brruncnenus
00BEMOB r'a30B 110

YpaBHEHUIO bu6nuorexa LIOK

52 peakiuu Ha https://m.edso00.ru/00

OCHOBE 3aKOHAa ada52c
00BEMHBIX
OTHOILICHUI Ta30B
O06001menue mo
Teme bubnuoreka [IOK

53 «H3MeHeHuUs, https://m.eds00.ru/00
npoucxoasime ¢ adab2c
BelecTBaAMM».

KoHTponbHas
pa6orta Ne 3 no
Teme bubnuoreka [{OK

54 " https://m.edso00.ru/00
«U3meHeHusn, adaza?
npoucxoanwme c
BeLLecTBamm».

OKcuabl: COCTaB, bu6nmorexa LIOK

55 KJIaccuukanus, https://m.edso0.ru/00
HOMEHKJIAaTypa adaéhc
[Tony4yenue u
XUMHUYECKHE
CBOMCTBA bu6anoreka LIOK

56 KHCJIOTHBIX, https://m.edso00.ru/00
OCHOBHBIX U ada824
aM(OTEPHBIX
OKCHJIOB
OcHoBaHus:

but6mmorekxa [IOK
COCTaB,

o7 accndpKas https://m.edso0.ru/00
K 1, ada96e
HOMEHKJIaTypa
[Tony4yenue u

but6mmorexa [IOK
XUMHUYECKHE

58 . https://m.edso00.ru/00

CBOMCTBa
adaab8

OCHOBaHUH



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

Kucnotsr: cocras, bubnuorexa [IOK
59 KJaccuQukanus, https://m.edso0.ru/00
HOMEHKJIaTypa adac34
[Tonyuenue u bubnmoreka [JOK
60 XUMHUYECKHUE https://m.edso0.ru/00
CBOMCTBA KHCJIOT adaab8
Comnu (cpennue):
HOMEHKJIaTypa,
CLOCOBLL bubnunorexa LIOK
61 - https://m.edsoo.ru/00
’ adaab9
XUMHUYECKHUE
CBOMCTBA
I'eneTuueckas
CBI3b MY bubnunoreka LIOK
62 https://m.edso0.ru/00
KJIacCaMH ) adae28
COCIMHECHHHI
OxucnuTenbHO- bu6mnoreka [IOK
63 BOCCTAHOBHTEIIbH https://m.edso0.ru/00
bI€ PEaKIuu adb076
OKNCIHTCIH I bubnunorexa LIOK
64 BOCCTAHOBHTGII https://m.edso0.ru/00
adb076
VYipaxHeHus B
cocrtaBieanu OBP bubmmoteka IIOK
65 METOIOM https://m.edso00.ru/00
3JIEKTPOHHOTO adb486
OaraHca.
IIpakTnueckas
pabota Ne 6.
Pemenne
AKCIEPUMEHTAIbH bubmmnoreka HOK
66 BIX 3a/1a4 10 TEME https://m.eds00.ru/00
«OCHOBHEIE adb33c
KJIacChl
HEOPraHNMYECKHUX
COETUHEHU I
0606ueHne
MaTepuana Tem
BaskheiLe but6mmorekxa [IOK
67 npeacTaBuTen https://m.edso0.ru/00
ad9ch2
HeopraHMYeCcKmx

Beuwects, OBP»



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

KontponbHas
but6moreka [IOK
pabora Ha
68 . 1 https://m.edsoo.ru/ff
MIPOMEKYTOYHON 0d61c6
aTTecTaluu
OBIIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOT'PAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne

n/
n

Tema ypoka

KoanuecTBo yacoB

Bce
IO

Kountpoa
bHbIE
padoThI

IIpakTHnue
cKHue
padoThI

Jlara
usyude
HUA

DJIeKTPOHHbIE
nu@posbIe
o0pa3oBaTe/IbHbI
e pecypchl

[Tepuoanuecku
M 3aKOH.
Ilepnonuuecka
sl CUCTeMa
XUMHYECKUX
371€MEHTOB /.
H.
Menneneena

bu6mmoreka LIOK
https://m.edsoo.ru/0
Oadb59e

3aKOHOMEPHOC
TU B
M3MEHEHHUH
CBOICTB
XUMHYECKHX
3JIEMEHTOB
IIEPBBIX TPEX
MIEpPUOJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/0
0adb6h6

Knaccudukanu
1U
HOMEHKJIaTypa
HEOPTaHUYeCKU
X BEIIIECTB

bu6mmorexa [JOK
https://m.edsoo.ru/0
Oadb7e2

Buner
XUMHYECKOM
CBSI3U U THUIIBI
KPUCTAJUTMYECK
UX PELETOK

bu6mmorexa [JOK
https://m.edsoo.ru/0
Oadbac6

KonTtponbHas
pabota Nel mo
TeMe
«[loBTOpEHNE
u yriyOneHue
3HAHHUU
OCHOBHBIX
paszenos
Kypca 8
KJacca



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

Knaccudukamm
A XUMHNYCCKUX

bu6mmoreka LIOK

6 peakiuii mo https://m.edsoo.ru/0
pa3IUYHbBIM Oadbcb0
MpU3HAKaM
Iloustue o
CKOPOCTH
XHUMHUYECKOU

bubmuoreka I[IOK
peaxkuuu. _

7 https://m.edso0.ru/0
Ilonstue o 0adbe9a
TOMOTE€HHBIX U
TeTePOreHHBIX
peaKIusIx
Ilonstue o
XAMHUYECKOM
PaBHOBECHH.
®akTopsl,

BJIMSIOIINE HA bu6nmoreka LIOK

8 CKOpOCTh https://m.edsoo.ru/0
XUMUYECKOM Oadc28c
peakuuu u
MOJIO’KEHIE
XUMHYECKOTO
paBHOBECHS
OKUCINTEIIHHO
) bu6nmoreka LIOK

9 https://m.edso0.ru/0
BOCCTAHOBUTEI Oadcade
bHBIE PEAKIUU
Teopus
ANEKTPOIUTAYE
CKOH bu6nmoreka LIOK

10 JIIACCOIIAAIINH. https://m.edso00.ru/0
CHIbHEIE U Oadcd68
cia0ble
ANEKTPOJIUTHI
Honnnie bu6nuoreka LIOK

11 ypaBHEHUS https://m.edsoo.ru/0
peakuuit 0add448
XUMUYECKHE

. bubmuoteka [JOK
CBOICTBa

12 https://m.edso00.ru/0

KHCJIOT U 0add5ds

OCHOBAaHUH B



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

CBETE
MpEeACTABICHU
H 00
3IEKTPOJIUTHYE
CKoOMt
JHCCOIUAIIH

XUMHUYECKHUE
CBOMICTBa
CoJIell B CBETE

bu6mmoreka LIOK
MIPEICTABIICHH
13 06 https://m.edsoo.ru/0
0add8h?2
IEKTPOITUTHYC
CKOH
JIUCCOIHAIIIT
Ilonsarue o bu6nmoreka LIOK
14 TUAPOIU3E https://m.edsoo.ru/0
conei 0add9d4
O6o6menune u Bub6auoreka LIOK
15 CHUCTEeMaTH3aIu https://m.edsoo.ru/0
s SHAHUN Oaddd12
IIpakTrueckas
pabora Ne 1. bubnuoteka I[{OK
16 «Pemenne https://m.edsoo.ru/0
JKCIEpPUMEHTA Oaddbfa
JIBHBIX 32124
KonTtponsHas
pabota Ne2 o
TEME
«DNEKTPOIIUTH bubnunorexa [JOK
17 yecKas https://m.edsoo.ru/0
JIUCCOIAIHA. OaddecO
XUMHUYECKHE
peaxuuu B
pacTBopax»
OO6mas
XapaKTEPUCTHK
R bubmuoreka I[IOK
18 oMITecKHe https://m.edsoo.ru/0
o Oaddfe?
CBOICTBA Ha
puMepe XJopa
19 X70poBOIOPOT bu6nmuoreka [IOK
. ConsHast https://m.edsoo.ru/0



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

KHUCJIOTAa,
XUMHUYCCKHUEC
CBOMCTBA,
MOJIy4€HHUE,
MIPUMCHECHHE

Oadel04

20

[IpakTrueckas
pabota Ne 2 o
TeMe
«ITomyuenue
COJISTHOM
KHCJIIOTHI,
H3y4eHUE €€
CBOMCTB»

bubmuoreka I[IOK
https://m.edsoo.ru/0
Oade348

21

Brruncinenus
10
YPaBHEHUSAM
XHUMHAYECKHX
peakuuii, eciu
OJINH U3
peareHToB AaH
B U30BITKE

bu6mmoreka [JOK
https://m.edsoo.ru/0
0ade488

22

OOmas
XapaKTEPUCTHK
a DJIEMEHTOB
VIA-rpynmnst

bu6mmorexa [JOK
https://m.edsoo.ru/0
Oade64a

23

AnnorponHsie
Mo TU(pUKAITUT
CEPBL.
Haxoxnenue
CephI U €€
COCIMHCHHI B
MpUPOJIE.
XuMHuuecKkne
CBOMCTBA CEpBI

bu6nmoreka LIOK
https://m.edsoo.ru/0
Oadeb4a

24

CepoBonopo,
CTpOEHHUE,
¢buznueckue u
XUMHUYECKHE
CBOMCTBa

bu6nuoreka LIOK
https://m.edso0.ru/0
0ade802

25

OKcupl cepsl.
CepHas
KHCJIOTA,

bu6muoreka LIOK
https://m.edso0.ru/0
Oadea28



https://m.edsoo.ru/00ade104
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https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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(dbuzmveckue u
XUMHUYCCKHUEC
CBOMCTBA,
IIPUMEHEHNE

26

XuMHuyecKkne
peaxiuu,
JIeXKAIUe B
OCHOBEC
MIPOMBIIIJICHHO
ro croco0a
TTOJTYYCHUS
CepHOM
KHUCJIOTEI.
XUMHYIECKOE
3arpsi3HEHUE
OKpYKaroIIel
cpenpl
COCAUHCHUSIMHU
CephI

bu6mmoreka LIOK
https://m.edso00.ru/0
Oadec8a

27

Brrancienue
MacCOBOM JIOJTH
BBIXOJA
MIPOyKTa
peaxkuuu

bubmuoreka [IOK
https://m.edsoo.ru/0
Oadec8a

28

Oo61mas
XapaKTEePUCTHK
a DJIEMEHTOB
VA-rpynnst.
A3or,
pacnpocTpaHeH
ue B IPHUPO/IE,
¢buznyeckue u
XAMUYECKHUE
CBOMCTBa

bu6nmoreka LIOK
https://m.edsoo.ru/0
Oadeea6

29

AMMHaK, ero
¢duznyeckue u
XUMHUYCCKHE
CBOICTBA,
MOJTyYeHUE U
MIpUMEHEHHE

bu6mmoreka [JOK
https://m.edso0.ru/0
0adf004

30

[IpakTnueckas
pabota Ne 3 o
TeMe

bu6nuoreka LIOK
https://m.edsoo.ru/0
0adf180



https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

«ITomyuenue
aMMHaKa,
W3y4YEHUE €ro
CBOMCTB»

31

A3orHas
KHCJIIOTa, e
¢dusnveckue u
XUMHUYECKUE
CBOIICTBA

bubmuoreka IIOK
https://m.edsoo.ru/0
0adf306

32

Hcnonp3oBanu
€ HUTPATOB U
conen
aMMOHUS B
Ka4yecTBE
MHUHEPATbHBIX
yI100OpeHUH.
XHUMHUYECKOE
3arpsi3HEHUE
OKpYyKarouiei
cpenpl
COCIMHECHUAMU
asora

bubmuoreka [IOK
https://m.edso0.ru/0
0adf518

33

docdop.
Oxkcun
docdopa (V) u
dbochopnas
KHCIIOTA,
¢buznueckue u
XMUMUYECKHUe
CBOMCTBA,
MOJTy4eHHe

bu6mmorexa [JOK
https://m.edsoo.ru/0
Oadf68a

34

Hcnons3oBanu
e ¢pocaroB B
Ka4yecTBe
MUHEPAITbHBIX
yI00OpeHHI.
3arpsizHeHue
MIPUPOAHON
cpenbl
dhocharamu

bu6nmuoreka LIOK
https://m.edsoo.ru/0
Oadfc20

35

VYrnepon,
pacnpocTpaHeH
W€ B IPUPOJE,

bu6mmorexa [JOK
https://m.edsoo.ru/0
Oadfd9c



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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(dbuzmveckue u
XUMHYECKHE
CBOMCTBA

Oxcupl
yriepoja, ux
(buznveckue u

XUMHUYECKHE
. bubmuoreka IIOK
CBOMCTBA.
36 https://m.edsoo.ru/0
DKOJIOTUYECKH
Oadfebe
€ Ipo0JIeMBl,
CBSI3aHHBIE C
OKCHJIOM
yriepona (1V)
VronbpHas bu6mmoreka LIOK
37 KHCJIOTa U €€ https://m.edsoo.ru/0
(/)17 0ae006¢
IIpakTrueckas
pabota Ne 4 o
TeMe
"TTomyuenue bubnuoreka [JOK
38 YIJIEKUCIIOrO https://m.edsoo.ru/0
rasa. 0ae027e
KauecTBenHnas
peaxius Ha
KapOoHaT-MoH"
[TepBoHavanbH
bI€ TIOHATHUS 00
bu6mmorexa [JOK
OpPraHUYeCKUX
39 https://m.edsoo.ru/0
BEIIECTBAaX Kak 0ae054e
0 COEJIMHEHUSIX
yraepoaa
. bubmuorexa [JOK
Kpemnnii u ero
40 https://m.edsoo.ru/0
COCTMHCHUS 0260304
[IpakTnueckas
paborta Ne 5.
Pemenue
JKCIIEPUMEHTA bubnuorexa [HJOK
41 JIBHBIX 3a/1a4 https://m.edsoo.ru/0
o TeMe 0Oaelbf2
«Baxnerme

HEMCTAJJIbI 1
Hux



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

COCIUHCHUA»

42

KoHnTponbHas
pabota Ne3 mo
TEeMe
«Baxueiimue
HEMETaJUIbl U
17
COCMHEHUS

bu6mmoreka LIOK
https://m.edsoo.ru/0
0Oae0el8

43

O6mas
XapaKTEPUCTUK
a XUMHYECKHX
9JIEMEHTOB —
METAJIJIOB.
Meramandecka
s CBA3b U
MeTaJlIndecKas
KPUCTAJUTMYECK
as peueTka.
dusnueckue
CBOICTBA
METaJIJIOB

bubmuoreka [IOK
https://m.edso0.ru/0
Oae103e

44

XHUMHUYECKUE
CBOMCTBA
METaJLIOB.
DNEKTPOXUMUY
€CKHU pAl
HaIpsHKEHAN
METaJJIOB

bu6mmorexa [JOK
https://m.edsoo.ru/0
0aell56

45

OO6mue
CIIOCOOBI
MOJIy4YEHUS
METAaJIOB.
CraBbl.
Brrancienns
o
YpaBHEHUSAM
XHUMHYECKHX
peakuuii, eciu
OJVH U3
peareHToB
COJICPIKUT
MpUMeCH

bu6nmuoreka LIOK
https://m.edso0.ru/0
0aell56

46

Ilonsarue o

Bbubnmuoreka [IOK



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

KOppO3un https://m.edsoo.ru/0
METaJJIOB 0ae1278
bubmuorexa [JOK
e e
47 Wenounel https://m.edso0.ru/0
MCTaLIb! 0ael4b2
Oxcuasl 1
HPOKCHILI bu6mmoreka LIOK
48 HanI/I}I " https://m.edso0.ru/0
p 0ael4b2
KaJust -
Illenounozeme
JIbHBIC bubmuoreka [IOK
49 METaJUIbI — https://m.edso00.ru/0
KaJILIIUUA U 0ael5e8
Maraui
Baxxneimme bu6nmoreka LIOK
50 COeIMHEHUS https://m.edso0.ru/0
KaJIbIUS 0ael5e8
O0600111eH1E U
51 CUCTEMATU3aIH
sI 3HAHUU
JKécTtkocTh
bu6mmorexa [JOK
BOJbI U
52 CT10COBL 68 https://m.eds00.ru/0
0ae1886
YCTpaHCHUS B
[IpakTnueckas
pabota Ne 6 o
TeMe bu6mmorexa [JOK
53 "Kéctrkocth https://m.eds00.ru/0
BOJBI U Oaelaed
METOJbI €&
ycTpaHeHus"
bu6nmuoreka [IOK
54 AJIOMUHUNA https://m.edso00.ru/0
Oaelc64
AmdorepHble
cBONCTBA bu6mmoreka [JOK
55 https://m.edso00.ru/0
oxeuaa 1 Oaelc64
THJIPOKCHIA
Bbu6nmuoreka [IOK
56 Keneso https://m.eds00.ru/0
0aeld86
57 Oxcupl, Bbu6nuoreka [IOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

THPOKCH/IBI U
COJIU JKele3a
(1) u xene3a

D)

https://m.edsoo.ru/0
0ae35e6

58

O06001IeHNe 1
CHUCTEMATH3aIH
s 3HAHUN

59

[IpakTrueckas
pabora Ne 7.
Pewienne
3KCIEPUMEHTA
JIbHBIX 3a/a4
10 TEME
«Baxuenmue
METaJUIbl U UX
COETUHEHUSI

bubmuoreka IIOK
https://m.edsoo.ru/0
0ae3de8

60

Brruncinenus
10
YPaBHEHUSAM
XUMHUYECKUX
peakuuii, eciu
OJINH U3
peareHTOB JaH
B U30BITKE UIIN
COJIEPIKUT
MIPUMECH.
Breraucienns
MacCOBOM JIOJIH
BBIXOJIa
MPOYKTa
peaxkuuu

bu6mmorexa [JOK
https://m.edsoo.ru/0
0ael750

61

O06001IeHne 1
cUCTEMATH3AIIHN
s 3HAHUN

62

KonTtponpHas
pabota Ne4 o
TEME
«Baxueiimme
METaJIJIbl U UX
COEIMHEHUS»

63

BemectBa n
Marepuaibl B

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae3f50



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

IOBCEIHEBHOU
JKU3HU
yeJIoBeKa

XUMHUYECKOE
3arpsi3HEHUE
OKpY>KaroIIei
cpenbl

64

bubmuoreka [IOK
https://m.edsoo.ru/0
0ae4270

Ponp xumuu B
pelIeHun

65
3KOJIOTUYECKUAX

npooeM

bu6mmoreka LIOK
https://m.edsoo.ru/0
0ae4270

O06o0061IeHue U
cUCTEMAaTU3aLH
s 3SHAHUH

66 3HaHUM I10
TeEME
«BemtecTtBo 1
XUMHUYECKHUE

peaKIuny

bu6mmoreka [JOK
https://m.edsoo.ru/0
0ae0dOa

O0600111eH1E U
CHCTEMAaTH3alH
sl 3HAHUH 110

67 TeMe
«HemeTamis! u
X
COEIMHEHUSY

bu6mmorexa [JOK
https://m.edsoo.ru/0
0Oadb33c

O06o06meHue u
CHCTEMAaTU3alH
sl 3HAHUH 110
68 TeEME
«MeTanibel 1
X

CPEIUHECHUS»

bu6nmoreka LIOK
https://m.edsoo.ru/0
0ad9ch2

OBIIEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME

68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumusi, 8 xknacc/ 'a6puensa O.C., Octpoymos 1.I"., Cnaakor C.A.,
AxrmmonepHoe o61mecTBo «M3marenberBo «IIpocBemenue»
* Xumus, 9 xknace/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIbBI IJI1A YUUTEJIA

https://edsoo.ru/Predmet_Himiya.htm

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/29/

OueHou4Hble npoueaypbl
Lna ycmHeix omeemos onpedensomca cnedyrouue Kpumepuu OUeHOK:
OTmeTKa «5»:

® OTBET NOJIHBIA W MPABUJILHBIA HA OCHOBAHWHU HM3YYEHHBIX TEOPHUH; - MaTepHall
W3JI0’KEH B OMPEAECTICHHON JIOTMYECKOW MOCIEA0BATEIbHOCTH, JUTEPATYPHBIM
SI3BIKOM;
® OTBET CaMOCTOSITENbHBIM. CHUcCTeMaTHYecKas JEMOHCTPALMS TMPABHIbHBIX
OTBETOB.
OTmeTKa «4»:

® OTBET IIOJHEIA U HpaBHJ’ILHLIfI Ha CHOBAHWU N3YUYCHHBIX TCOprlﬁ;


https://resh.edu.ru/subject/29/

e MaTepUall M3JIOKEH B OINPEICICHHOW JIOTMYECKOM MOCIEA0BATEIBbHOCTH, MPU
3TOM [[OHyH_[eHbI I[Be-TpI/I HCCYI_I_ICCTBCHHBIC OH_II/IGKI/I, I/ICHpaBJIeHHBIe 110
TpeOOBAHUIO YUUTEIIA.

OTmeTKa «3»:

® OTBET IOJHBIA, HO MPU ATOM JONYIIEHA CYIIECTBEHHAs OIMOKAa MU OTBET
HEIIOJIHBIN, HeCBS3HBIM.
OTmeTKa «2»:

® [IpUd OTBETE OOHAPYKEHO HEMOHMMAHHE YYaIIUMCS OCHOBHOTO COJEp)KaHUSA
y4eOHOro Marepuaiga WU JIOMYIICHBl CYIICCTBEHHBIC ONIMOKH, KOTOPBIC
yYaluicss HE MOXET HUCHPaBUTh IMPU HABOISIIMX BOIPOCAX YUUTENS WIU
YaCTUYHO MCIIPABIISICT HE3HAUYUTEIbHEIE.

OueHKa aKcnepumeHmManbHelx ymeHul, 1ab6opamopHsbix pabom

OueHKa CTaBUTCA Ha OCHOBaHUKM HaboAEeHUSA 33 YYaLMMMNCA U MTMCbMEHHOTO OTYeTa
3a pabory.

OTmeTKa «5»:

e paboTa BBINIOJHECHA IIOJIHOCTRIO W TPABWIBHO, CACTAHBI IPABUIHHBIC
HaOJIOIEHUS U BBIBOJBI,

® DOKCIIEPUMEHT OCYIIECTBIIEH MO IUIAHY C YUYETOM TEXHHMKH 0€30MacHOCTH H
MpaBmJI pabOTHI C BEIIECTBAMU U 00OPYI0BAHUEM;

® [POSBIIEHBI OPTaHU3ALMOHHO - TPYAOBBIE YMEHUSA, NOAACPKUBAIOTCA YHUCTOTA
pabodero Mecrta U MOPSAOK (Ha CTOJIEe, IKOHOMHO HCIIOJIb3YIOTCS PEAKTHBBI);

® CHCTEMaTHYECKOE MPABUIHLHOE BBHITTOJTHEHHUE JTA00OPATOPHBIX padoT.

OTmeTKa «4»:

e paboTa BBINOJIHEHA IPABUIBHO, CAETaHbl IPAaBUIbHbIE HAOIIOIEHUS U BBIBOIBI,
HO TMpH 3TOM OKCIEPUMEHT TMPOBEJCH HE IMOJHOCThIO WM JOMYILIEHbI
HECYIIECTBEHHbIE OLIMOKHU B paboTe ¢ BEleCTBAMU U 000pY/I0BaHUEM.
OTtmeTKa «3»:

e paboTa BBHINOJHCHA MPABUIHLHO HE MEHEE YeM HAIOJOBHUHY WJIM JIOIMyIIeHA
CYLIECTBEHHasl OIIMOKa B XOJ€ IKCHEPUMEHTa B OOBSICHEHUHU, B OPOPMIICHUH
paboTel, B COOMIONEHUHM TpPaBWJI TEXHUKU O€30MacHOCTH Ha paboTe cC
BelleCTBAMH U OOOpYIOBaHUEM, KOTOpas UCHPAaBISETCS IO TPeOOBAHUIO
YUUTEIS.

OTmeTKa «2»:

e JlOmyIIeHBI ABe (M 00Jiee) CYIMIECTBEHHBIE OIMIMOKH B XOJI€ IKCIIEPUMEHTA, B
o0BsicHEeHNH, B OGOpMICHUH pabOThl, B COONMIOJEHUM MPaBUI TEXHUKU



0e30macHOCTH TpU paboTe ¢ BeIIeCTBAMH U O0OpPYIOBAHUEM, KOTOPHIE
yYalMicst YaCTUYHO MOKET UCIPABHUTH 110 TPEOOBAHUIO YUUTEIIS;

e paboTa  BBINIOJIHEHAa  YaCTUYHO, Yy  Yy4Yallerocs  IUIOXO  Pa3BHTHI
OKCIICPUMCHTAJIbHBIC YMCHUS.

OuyeHKa ymeHul pewams pacyemHsie 3a0a4u
OTmeTKa «5»:

® B JIOTMYECKOM pACCY)KJICHHMM W PEIICHHMH HET OIMUOOK, 3ajada perieHa
paIrMoHaIBHBIM CIIOCOO0M;
® CHUCTEMAaTHYECKOE MPABUJIIBLHOE PEIICHNE PACYETHBIX 3a/1a4;
OtmeTKa «4»:

L] B JIOTHYCCKOM paCCY)KIIeHI/II/I nu pemeHm{ HET CYHIGCTBGHHI)IX OHII/I6OK, HO
3a/laya pelieHa HepalHOHAIbHBIM CIOCOOOM, WM JOMYIIEHO He Ooyee OByX
HECYIIECTBEHHBIX OLTHOOK.

OtmeTKa «3»:

L] B JIOTUYCCKOM paccyx(z{eHI/H/I HCT CYIIIGCTBCHHI)IX OIHI/I6OK, HO aonymeHa
CYLIECTBEHHAsl OIIMOKA B MaTeMaTHUYECKHUX pacyeTax.
OTmeTKa «2»:

® HMMCECTCA CYIICCTBCHHLIC OIUOKHU B JIOTHYECKOM PacCyxJ1€HUU U B pCIICHUM.
OTCYTCTBHC OTBCTA HA 3aJaHHUC.

OyeHKa nuUcbMeHHbIX KOHMPOsbHbIX pabom
OTmeTKa «5»:

e OTBET MNOJIHBIN U NPABUIbHBIN,
® CHUCTEMaTHYECKOE MPAaBUJIbHOE PEIIEHNE KOHTPOJIbHBIX padoT.
OtmeTKa «4»:

® OTBET HEMOJHBIN WK JOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK.
OtmeTKa «3»:

e paboTa BBINMOJHEHA HE MEHEE YeM HAMOJOBUHY, TOMYIIEHA OTHA CYIICCTBEHHAS
oIMOKa ¥ MPHU 3TOM JIBE-TPH HECYIIECTBEHHBIE.
OTmeTKa «2»:

e paboTa BBINIOJTHEHA MEHBIIE YEM HAMOJOBHUHY WIH COJEPKHUT HECKOJIBKO
CYIIIECTBEHHBIX OIHUOOK.
e paboTa HE BBINOJHEHA.



OueHKa mecmosbix pabom

I'IpM OUuEeHNMBAaHUUN TECTOB NCMOb3YETCA Cheayollan WKana
«5» -90-100 %;

«4» -70—-89 %;

«3» -50-69 %;

«2»-0—-49%



