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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdoueil MNporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
npeaycMaTpPUBAET paclpeielieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE MO
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINPEIETsAeT KOJUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeAeNsieT BO3MOXHOCTH TMpeAMeTa s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibTaTamM 00y4eHUsI XUMUU Ha YPOBHE IEJIeH M3YUYEHUs MPEeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOT0 coIepKaHUsl.

3HaHUWE XUMHUH CJIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
0o0yy4aroIerocsi, ero MpeACcTaBICHU O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XHUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYaIOImIMnXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHYECKOE
oOpaszoBaHue 00YyUYarOITUXCS.

JlanHble HampaBlICHUS B OOYYEHHH XUMHH OOECMEYMBAIOTCS CHEIU(pUKON
collepKaHusi  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMYecKH



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBI NEPBOHAUYAIBHBIX MOHATUH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHSATHI
OpraHU4eCKON XMMHH.

CrpykTypa coaepkKaHHsl NPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0 moaxoaa K €€ m3ydeHuro. Coaep:kaHue CKIaIbIBa€TCSd U3 CHCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl IO MPUHLHILY
NOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YUYEHHUA O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBoOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JPyromMy, BBIIONHSS (YHKUMA OOBACHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXHOCTEH IPAKTUYECKOIO IMPUMEHEHUS U MOJYyYCHHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue TMporpaMMbl IO XHMHUH  CIOCOOCTBYET  (POPMHPOBAHUIO
IIPEICTABIICHNS] O XMMUYECKOM COCTABIISIOIIECH HayYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAaHHUIO H
METO/JaM NO3HaHUs B Hayke. V3yueHune XMMHH NPOUCXOAUT C IMPHUBICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX MNpeaMeToB: «OKpyXaroluid MUp»,
«buonorus. 5-7 kinacce» U «Pu3nKa. 7 KIacc.

[Ipy wW3yyeHUH XHUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEeATEIbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUIINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKCHUH,
JOCTYNHBIX 0000IIEHUII MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B
OpUOOIIEHUM K HAay4YHbIM MeETOJaM I[I03HAHUS MpPU HM3YyYEHUU BELIECTB U
XUMHUYECKUX peakluii, B (OPMHUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BaTENbCKON
JESITEIbBHOCTH, OCBOCHHM TPaBUJ O€30MacHOro OOpalleHHus C BEIIeCTBAMHU B
IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAauYEHUE MPUOOPENH TaKHE 11U, KaK:



— (dopmMupoBaHHE HMHTEIJIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPUHATUIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HampaBJICHHOCTh  OOy4YeHHsI HA CHUCTEMAaTH4YeCKOe MpUOOIICHUE
OOyJarommxcss K CaMOCTOSTEIBLHOW IO03HABATEIBLHON JEATEILHOCTH, HAYYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIoBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYarOIUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHAIBHOW H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OILICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpa, MCIHOJIb3ysl 3HAHWUSA U OIbIT, MOJYYEHHbIC MPU HU3YyUYCHUH
XUMUM, TPUMEHSATh HMX MPU PEUICHUU MPoOJEM B TOBCEAHEBHOW >KU3HU U
TPYAOBOM JIESITEIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIIMXCAd T'YMAaHUCTHYECKUX OTHOIIICHUIA,
MOHMMAHUSI 1IEHHOCTHM XUMUYECKUX 3HAHUW [JI1 BBIPAOOTKH HSKOJOTHUECKHU
1[EJIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0 Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuiisi U HANPaBIEHHOCTH JalbHEHIIIETO
oOy4eHus.

OOmiee 4YKMCIO 4YacoB, OTBEAEHHBIX IS M3YYCHUS XUMHUU Ha YPOBHE
OCHOBHOTI0 00111€T0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU 4YeJOBEKa. XUMHS B CUCTEME HayK.
Tena u BemiectBa. DuU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOHax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHUYECKUE 3JeMEHTbl. CHMBOJBI XHMUYECKUX
aneMeHTOB. [IpocTsie U CI0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MAacchl BeLIECTB. XuMuyeckue ypaBHeHUs. Kiaccudukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MYeCKuX CBOMCTB O0O0pa3sLOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJIEHCTBHE MeNa C KUCIOTOMN) ABJICHUI, HAOIIOAEHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjoKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3lelieHHs CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, UCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHEe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucimopoaa. CrnocoObl
MOJIy4eHHUs] KUcIopoda B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0pOoaa.

TennoBort »h(dEKT XUMHUECKOW pPEaKlud, TEPMOXUMUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPeakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJIEHHE MapHUKOBOTO 3P (deKTa, pa3pylieHne 030HOBOTO CIIOSL.



Bonopon — anemMeHT m mpocrtoe BemectBo. HaxoxaeHue Bogopoaa B
npupoae, (GU3MYECKUEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

Monspabiii 00bEM razoB. Pac4€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4deiioBeka. KpyroBopot BOAbI B IPUPOJE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranmdeckux coemuHennid. Oxcupapl. Kmaccumdukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. Homenkmarypa okcuaoB. Dusmdeckne U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucior. dusnyeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @uU3M4ecKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCITMHEHMUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMNPEIECICHUE CONEPKaHUS KUCIOPOAa B BO3AYyX€E, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalieHus: TOpeHHs (Mmoxapa), O3HAKOMJIeHHEe ¢ oOpasllaMH OKCHIOB U
OMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3aumMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM pacTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),
uccieoBaHe oOpa3IOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
uzydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KMCJIOT C METaJIaMH, PEaKIuid HEeUTpalu3alyu, IOJyYeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/lJIa JAPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIEPUMEHTANIBHBIX 33/lad Mo TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COEOMHEHUI.



IHepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MenaeneeBa. CtpoeHue aToMoB. XMMHYECKasl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoanueckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux iemMeHToB J{. . Menneneesa. [lepuoas
u rpynnbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB IEepuoAa H
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYNIIaM U IEPUOLAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W IpakTukd. [[. M. MeHneneeB — y4y€HbIi U
TpaXKJaHVH.

Xumuyeckas cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHUusA.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouieccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oO0pas3lloB BEHIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropenue, peakiy pas3ioKeHUs, COSTUHEHN).

Mesxwcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BaHME KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSTUM, TAK U MOHATUM, SIBJISIOIIMNXCS CUCTEMHBIMU ISl OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LHKJIA.

OO0mue ecTecTBEHHO--HAYyUHbIC TTOHATHS: HAYYHBIM (haKT, TUIoTe3a, TEopusl,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsll, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3NUYECKUE BEIUMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COoHIIE.

buonorus: dorocunres, npixanue, ouocdepa.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOAHBIC PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIus

[lepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB INIEPBBIX TPEX IEPUONOB, Kalus, KalblUUi H UX
COCIMHEHNUN B COOTBETCTBUM C IIOJIOKEHUEM JJIeMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHre BellecTBa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTATUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEHIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIUM 110 pa3InYHbIM MIPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YUacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHE O TOMOrE€HHBIX M Te€TEPOre€HHBIX
peakiusx. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecHU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKONW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENLHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEILHON peakiuu. CocraBnenue YpaBHEHUHN

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLUMKA C  HUCHOJIb30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xumuueckol cBszu. Crenens aucconranuy. CUIbHBIE U ClIa0ble JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBIE WOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W cojJell B CBeTe€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOM
nuccormanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJIOB W HEMeTasioB (rpadura W anmasa), CIOKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON pEeaKLHH
OT BO3JCHCTBUS pa3iMYHbIX (AKTOPOB, MCCIECAOBAHUE HIIEKTPONPOBOIHOCTU
pacTBOpPOB BEWIECTB, IpoOLEcca AWCCOLMALMU KHUCIOT, IIEJIOYed U COJIeU
(BO3MOXXHO  HCHOJB30BAHME  BHUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,



WUTIOCTPUPYIOMIMX ~ MPHU3HAKM  MPOTEKaHUs  peakuuil  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcanka, BBIICICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasIoKEeHHs, COSUHEHUS), pacliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJILHBIX 3a]1ay.

Hemertanibl U MX coeinHEeHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHWMHYECKHME CBOICTBA Ha TpuUMepe XJopa
(B3aMMOJEHCTBHE C METaUIaM{, HEMETaUIaMH, IIEeJI0YaMH). XJIOPOBOJOPO/I.
ConsHast KHACIOTa, XMMUYECKHUE CBOMCTBA, MOJy4YE€HHE, MpUMEHEeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OPraHW3M 4YEJIOBEKAa. BaXHeWIMe XJIOpUIbl U KX
HaX0XJIEHUE B IPUPO/IE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okuciaeHus. CTpoeHue u (uU3NUYECKUe CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYecKue cBOMCTBA. OKCUIIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnast kucinorta, (¢uU3NYECKHUE M XUMHUYECKHE CBoilcTBa (oOmipe Kak
NPEACTaBUTENS Kjacca KHCIOT W cleuu@uyeckue). XHUMHUYECKHE pPEaKIuH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MOJMY4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCaOThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cynabdar-uoH. HaxoxmeHue cepsl W €€ COCOUHEHHA B MPHUPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMIeH CpeIbl COCIWHEHUSMHU Ccephbl (KUCIOTHBIC TOXK[IH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIIEHUSA. A30T, paclpocTpaHEHHE B MPUPOJIE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyeckue U XMMHUUYECKHUE CBOMCTBA, NoJyyeHue U npuMeHenue. Coin aMMOHMUS,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHEe. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHUCIOTa, €€ MoJydyeHue, (U3NYECKUe U XUMUYECKUE
cBoiicTBa (0OIIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  Clenu(uyecKue).
Hcnonp30BaHWe HUTPATOB M COJEM AaMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMU4ecKoe 3arpsi3HeHre OKPYKAIOIEH Cpebl COSIMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUIECKHUE CBOMCTBA,
nonyuyenue. Mcnons3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OpEHUH.

O6mast xapaktepuctuka smemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCIEHHUSA.  YTIEpoJ,  aJIOTPOIIHbIE
MOAM(UKAIINKA, PACTIPOCTPAHEHHE B MpuUponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6rius. Kpyrosopot yriepoaa B mpupojge. OKCHabl yriaepoja, ux



bu3nUecKkue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OPTaHU3MBEI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (1V), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIM
abdexT. YronbHas KucnoTa U €€ coiu, ux (U3MUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MICTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yroiab, NPUPOAHBIA Ta3, HedTh),
OPOAYKTHl WX TepepaboTku (O€H3WH), UX pOJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTe 0 OMOIOTUYECKM Ba)KHBIX BEIIECTBAX: XKHUpax, OelKax, yriieBogax — U ux
poJiMi B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKHUX COCINHEHHUN.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE H
npuMmeHenne. CoenuHeHUs KpeMHus B mnpupoge. OOmue npencraBieHHus 00
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHIMKATBl, UX UCIOJIb30BAaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeline cTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro HMCIONIb30BaAHMS
CTPOUTENIbHBIX MATEPUAIIOB B OBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4ueHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBEICHHE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBa
TaJIOTEHOB M MX COEIMHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXKHO  MCHOJIb30BaHHE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa Mo JCUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBlIeHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakIuK Ha Cyabdar-
WOH W HaOJIOJIeHWe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcoeOUHEHUH (BO3ZMOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpeHUH, MoTyyeHue,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IPOBEACHHE
KAUECTBEHHBIX PEaKUMid Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCJIOTHI C MEJIBIO
(BO3MOKHO UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4yeHue Mojenen
KPUCTAUTMYECKUX peIIETOK anmMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOra3a, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U H3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX pEaKkluii Ha KapOoHAT |
CUJIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C



NPOAYKIIMEH CHUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BaxkHele HeMeTaulbl U UX COCIMHEHUS.

MeTa/uibl 4 UX COCAMHEHMS

OO6m1as XxapakTepUCTUKa XMMHUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHue MeTauioB. MeTainmdeckas CBs3b U
METaJUIM4YeCKasi  KpUCTAUIMYECKas  pemerka.  DJICKTPOXUMUYECKUM  psi
HanpspkeHuil MetauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0nue
CIIOCOOBI TIONIY4eHHUSI MeTauioB. [lOHATHE O KOPPO3WM METAJIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Koppo3uu. CrutaBbl (CTallb, YYTYH, AIOPATIOMHHHMA,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
sanemeHToB . 1. MenneneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
dusznyeckue ¥ XMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUIbl 1
TUJAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue IIeJOYHBIX METaUIOB W HX
COCIMHCHUU.

[IlenoyHo3eMenbHbIE METa/UIbl MarHud W KajJblUM: TIOJOKEHUE B
[Tepuomuueckont cucreMe xumuueckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJEHUE B IIpUpoje. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblusa. Baxueimye coequHEHHS KalbIus (OKCHI, THIPOKCHI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJFOMUHUN: TIOJ10keHUE B [leproindeckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMma, HaxOXKIE€HHE B mnpupone. Puznueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHUECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXJAeHUE B mpupoae. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbI, THIpOKCcH bl U conu xkene3a (I1) u xxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB W CIUIABOB, HUX (DU3NYSCKUMU
CBOMCTBAMH, M3Y4YEHHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEAKIIMA Ha WOHBI: MarHus, KaJbllUs, AJIIOMUHUS, [IMHKA, Keje3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAMU HATpusl, Kalusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIIEHUE AKCIIEPUMEHTANIBHBIX 3aj1ad Mo TeMe «BakHelue
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa



BemecrBa u Marepuansl B MNOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
WCII0JIb30BAHUE BEIIECTB M XUMHUYECKUX peakuuili B ObiTy. IlepBas momomuib mpu
XUMHUYECKUX 0XKOTaX U OTPaBJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeiesbHas IomycThuMas
KOHLIeHTpalus BeulecTs, nanee — [1JIK). Poixs xumun B perieHnn 3KoJI0ruuecKux
poOJieM.

Xumuueckuii IKCnepumMeHm:

M3yueHne oOpaslloB MaTepualioB (CTEKJIO, CIUIABbI METAJUIOB, MOJIUMEPHBIC
MaTepHabl).

Mesicnpeomemmunie ceasu

Peanmnsanus MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHM B 9 Kiacce
OCYLIECTBJISIETCS 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'0 IIUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

®usnka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUI,
M30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUN 3apsifi, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEJIMYUHBI, €AMHULIBI M3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00pEeHHS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TMTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE TOPOJIBHI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IMHCTBE Y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTBIMU B
oOIIeCTBE TMpaBUJIaMU U HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT MpOIEccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpEHUE OIBITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAYyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOHM MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHYECKOW pEakIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONINE
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI NPUPOJIbI, B3aUMOCBS3SX YEIIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIMOHHON M YHUTATENbCKOM KYJBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYEeHHMIO M TO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa30OBaHHIO, TIPOEKTHOM H  HCCIIENOBATEIHCKON



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJAMMOCTU COOJNIONIEHUsT TpaBUi OE30MacCHOCTH TMpU OOpallleHUd C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAKTHIECKOMY M3yUEHHUIO MTPOQECCHil U Tpyia pa3InuyHOTO POJIa,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIMBUTyaIbHON TPAGKTOPUHU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHHE K NPUPOJEC KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ 0€30MaCHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMMU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIJICIAIOT 3HAYUMBIE JUIS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U MO3BOJISIOT Ha
OCHOBE 3HAHUW U3 ITUX MPEAMETOB (OPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOU
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATHUN (BBIACISTh UX XapaKTepHbIC



NPU3HAKH, YCTaHABIMBATh B3aHUMOCBS3b C JPYTMMHU MOHSTHSIMH), HUCIIOIb30BAThH
MOHATHUS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHE pacCyk ACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 110 aHAJIOTUHN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIC MPEACTABICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIny — MpU PeIIeHUU Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISATH U XapaKT€PU30BaTh CYLIECTBEHHBIE
MPU3HAKU U3yYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHUYECKUX PEaKLUM,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKXKE B KAueCTBE OCHOBBI JJs (OPMUPOBAHUS THUIIOTE3bI 1O
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €r0 Pe3ysbTaT, POPMYIUPOBATH 000OIIECHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIMIO
pa3’MyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONyJIIpHasl ~ JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
UHGOpPMAllMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOIO TUIIA, TPUOOPETEHHE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIOJIb30BAHUS PA3JIMYHBIX [TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENbCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:



YMEHHUS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WiM) JIHUCKYCCHUHU) TIO
CylIECTBY  OOCyXJaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTALUIO
pe3yIbTaTOB BBHINOJHEHUS] XUMHYECKOTO IKCIIEPUMEHTA (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHUSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENIbHOM M MCCJEAOBATEIbCKOM  JIESITEIBHOCTH  MPU  PEUICHUU
BO3HHUKAIOIIMX MpOOJieM Ha OCHOBE Yuy€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHMHAIIHS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNSATh LEIU JEATEIIbHOCTH, [UIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
MPEVIOKEHHBIM AJITOPUTM  JICMCTBUI TPU BBINOJHEHUH 3aJaHU C Y4YETOM
MOJIYYCHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMIX,
OIICHUBATh COOTBETCTBHUE IMOJYUYEHHOTO pe3yjbTaTa 3asBICHHON 1€, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, Mpe/ijlaraeMble B YCIOBUU 3aaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEIBHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JnercTBUl, crnenuduuecKkue IS IpeAMETHOW o0jacth  «XUMHUS», BHUIBI
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity oOyuenus B 8 kjacce nmpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUI:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHW: aTOM, MOJIEKYJa,
XUMHUYECKUN 3IIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10JIs1 XUMHUUECKOTO JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA, OCHOBaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTh, CTEICHBb
OKHCJICHUS, XUMHYECKasl peaKkuus, KiacCUuPUKaUs peakiuil: peakiuu
COCIMHEHUS, PEaKIMU Pa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeaKiuu
oOMeHa, K30~ ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BON A(h(EKT peakiinmu,
AP0 aTOMa, JJICKTPOHHBIM CJIOW aroma, aTOMHasi OpOWTalb, PagUyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSIpHAs KOBAJICHTHAsl CBA3b,



WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(MpoueHTHasE KOHLIEHTpaIusi) B PacCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHUYECKHX TOHATUA H
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPaBHEHUIN XUMHUYECKUX PEAKIINA;

OTPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

packpeiBath cmbich [lepuogmueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxkeHus B Ilepuomgmyeckoid cucreme,
3aKOHOB COXPAaHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoii
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mnobounas noarpynmna (b-rpyrmma)y, manbsie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE€ HMMEIOTCS B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 PIECKTPOHOB
U pacrpeesiCHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi OMMCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
pPa3IMYHbBIX YCIOBHSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJSAPHYIO M MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJII0O XHUMHUYECKOTO »JJeMeHTa 1o ¢opmylie
COCIMHEHHS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHre, CUCTeMaTH3alMIo, KJacCHU(pHUKAIHUIO,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSA3EH — ISl U3YyUYECHUS] CBOMICTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHil, €CTeCTBEHHO-HAY4YHbIE METObI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );



CIENOBAaTh  IpaBWjaM  MOJIb30BAaHUS  XUMHUYECKOW  MOCYyIOM |
7ab0paTOpHBIM  000pPYJIOBAaHMEM, a TaKXe TMpaBuUiiaM OOpallleHUus C
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKUHMSMU 110 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
pAacTBOPOB C ONPENCIEHHOW MAacCOBOW J0JIEM PACTBOPEHHOIO BEIIECTBA,
IJJAHUPOBAaTh M MPOBOAUTH  XHUMHUYECKHE  DKCHEPUMEHTHI IO
PACIIO3HABAHHUIO PACTBOPOB LIETIOYEH M KUCIOT C IOMOIIBIO HHAUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K xoHI1y 00yueHus B 9 Kjacce nmpeMETHbIE pE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKUX TMOHSITHUU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA4, WOH, KaTMOH, AaHHWOH, IPOCTOE BELIECTBO,
CJI0’KHOE BEWIECTBO, BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENECHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMBbIE pEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCIEHWE U  BOCCTAaHOBJICHUE,
ajuiotTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKasi), KpHUCTAJUIMYECKass pelmETKa, KOppo3us METALIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW PEAKIMUHU, MPEACIbHO JOMyCTUMAS
xoHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

ONPEAENATh BAJICHTHOCTh U CTEIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCOUMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmysiam, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAs, WOHHAsA, MeETaUIMUecKasi) B HEOPraHMYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PAaCTBOPax HEOPraHUYECKHX COCAMHEHUH, TUM KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBatb cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TOHMUMAHHWE: OINKWChIBATH M XapaKTePU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX AIIEMEHTOB:
paziIuyarh TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YCHUS, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XapaKTEpUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YUCIO DJIEKTPOHOB W



pacnpeneneHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npejesiax MajbIX MEePUOIOB U TJIaBHBIX MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME WU CHCHIUPUICCKUE XHUMHYCCKUE
CBOMCTBAa TIPOCTHIX MW CIIOXHBIX BEIIECTB, TMOITBEPXKAAas OIMCAHUC
MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON JHUCCOIUAIIANA  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUn
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO [IOJIFO XHMHYECKOTO »JJIEMEHTa 1o (dopmyse
COCIMHCHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpameHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUMSAMH 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITMTEIBHON JIEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHUE, OOOOIIEHUE, CHUCTEMATU3AIMI0, BBISBICHUE
IPUYUHHO-CJICJACTBEHHBIX CBS3€H — JUIA M3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u K 0 JuiekTpoHHbIE (UG POBHbIE)
n/n TeM NPOrpaMMbl Bcero OHTPO.ILHEBIE PaKTHiecKkue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
XuMusg — BakHas 00/1acTh

11 €CTEeCTBO3HAHMS U 5 2 bubnnoreka IIOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

yeJIOBEKa

19 BeliectBa 1 XuMHuecKkue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nen 2. BaxkHeiiume npeacrtaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oxcuagax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonsitue o kucnorax 5 1 bubmuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6nuorexa [IOK

HCOPTaHUYCCKUX CO€IUHEHUH

https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumuuyeckasi cBsi3zb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema
XUMUYECKHX 3j1eMeHToB J[. 1.
Mennene-eBa. CTpoeHue atoma

3.1

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

Xumudeckas CB3b.

bu6nuoreka [IOK

3.2 OKHCIHTENBHO- 8 https://m.edso0.ru/7f41837¢

BOCCTAHOBHUTCIIBHBIC peaKHI/II/I

bu6nmoreka [IOK

Wroro o pazeiny 15 https://m.eds00.ru/7f41837¢
P 3 bu6nuoreka [IOK

€3CPBHOC BpEM:1 https://m.edsoo.ru/7f41837c
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOLHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edso00.ru/7f41a636
Htoro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO0mas XxapakTepucTUKa XUMHUUECKIX 4 1 bubnnorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
2| e e ; B 10K
' PYIIIBL. L¢P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
bu6nmorexa LIOK
2.3 aneMeHTOB VA-rpymmsl. A3ot, pochop u ux 7 1 https://m.eds00.ru/7f41636
COEIMHEHUS
e | o e ; : , B oK
' . PYIIEL post https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro no pazneny 25
Pa3nen 3. MeTasuibl U UX COeIMHEHHUS
3.1 OO01Me CBOMCTBA METAINIOB 4 bubmmorexa LJOK

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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bubnmoreka [IOK

3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pasznea 4. Xumus 1 OKpysKamomas cpeaa

4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 Bubmorexa HOK
. https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmzorexa HOK

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

8 KJIACC
KoanyecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
i Tema ypoka Beero KOGHTPOJII)HLIC HpﬁaKaneCKne 06pa3oBaTeILHbIe
padoThI padoThI pecypeb
1 [Ipenmer xumuu. Posib XMUMHUM B KU3HU 1 bubnuoreka [IOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TousiTe 0 MeTOAAX MO3HAHMS B XUMHH 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0d227e
IIpa eckas padora Ne 1 «IIpaBmiia pabo
3 B ﬁag:;:mgu;l[dpn HpiIéMLI 06pelt)ml:$ml<): w 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM)
4 Yucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pasaenenus cMecen https://m.edsoo.ru/ff0d26ca
I1 02 «P
S| cweodh (v mmcpe omoran novapemmoi | bumtorexa LIOK
pumep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 ATOMEI M MOJICKYIBL 1 https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubnmnoreka [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 Bubmzorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmorera [TOK
https://m.edsoo.ru/ff0d2d50
3aKoH IMOCTOSHCTBA COCTaBa BEIIICCTB.
10 Xumunyeckas popmyia. BaneHTHOCTh aTOMOB 1 bubmiorexa HOK
' https://m.edsoo.ru/ff0d2eae
XUMHYECKHX DJICMEHTOB
11 OtHocuUTeNbHAS aTOMHAs Macca. 1 bubnmuorexa [JOK

OTHocuHTeNbHASI MOJIEKYJISIPHAS. Macca

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuorexa [JOK
COEAMHEHHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Mounb. Mousipaast bubnnoreka [HOK
Macca https://m.edsoo.ru/ff0d5230
14 Pu3znuecKrue 1 XUMUYECKHUE SIBJICHUS. bubnmoreka [JOK
XuMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Hakuy U ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruucnenus konmdecTBa, MacChl BEIIECTBA 11O bubnuorexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Kunacc a ec €aKI Ui
18 (cJ(I)ez[HHHq;?IfI;IHI;za)jIP(IrKTII{H; P;);\F/I)enfeig; brbmoreka [JOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JI — YUEHBII-
19 9H I/IKH(?I'II/IGOI:I(()Z?FOBO6O6yq Zl:;g u bubmorexa LOK
1 ACT o https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIrs 3HaHUI
20 KonTponbnas padora Nel no teme «BemiectBa bubnuoreka [IOK
Y XMMHYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
p | B e raon Coorm sy Brmorra 0K
PO P m ' https://m.edsoo.ru/ff0d448e
O30H
| e T BuGmores 10K
pOJa {peaxi - TOP ) https://m.edsoo.ru/ff0d4614
ITonsarme 00 okcumax
C 0
e B LOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoi 3 PeKT XMMUIECKOI peaKIuu, Bu6morexa LIOK
24 MOHSATHE O TEPMOXUMHUYECKOM YPaBHEHUH,

OK30- U SHAOTCPMUUCCKHX PECAKIUAX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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TomuBo (HedTh, yroib U METaH).

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 Eubmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
IT 6ota Ne 3
2% lloryuentie n cobmpane tnetopoa uGorera LIOK
Y1 oUp poad, https://m.edsoo.ru/ff0d4ae2
W3y4EHHUE €r0 CBOHCTBY
97 Bomopoa — 35eMeHT 1 MpocToe BEIIeCTBO. bubnmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4ddo
28 du3nvecKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsATHE O KUCIOTAX U COJIAX brbmoreka LJOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bl moTy4eHust BOAOPO/1a B bubnnoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
IT 04
3 dlonyeenme n codmpane noropons BuGorera LIOK
Y1 onp HOpoa, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY
N N bubnuoteka [JOK
32 MosnsipHblil 00BEM ra3oB. 3ak0H ABOTapoO https://m.edsoo.ru/ff0d542e
o | Dot b sommeem s Busmorea 101
oMYy Y https://m.edso0.ru/ff0d55a0
BEIIIECTBA WIN 00BEMY
B 0bé
o | P e o o e Bnsmorea 10K
peart o https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
35 du3nyeckre 1 XUMHUUECKHE CBOMCTBA BOJEI Bubmiorexa HOK
https://m.edsoo.ru/ff0d587a
. bubmuorexa [JOK
36 CocraB ocHoBaHui. [ToHsiTHE 00 MHAMKATOPAX https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. HacsimeHnHbie u Bu6morexa LIOK
37 HEHACBHIIICHHBIE PacTBOPHI. MaccoBast 10Jis

BEIIIECTBA B PaCTBOPE

https://m.edsoo.ru/ff0d5b40
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[IpakTrueckas padota Ne 5 o Teme

38 «IIpurotoBiieHHE PACTBOPOB C ONPENETEHHOMN buGmnorexa LIOK
. . R https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JI€il paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padora No2 mo teme bubmmoreka [JOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUPUKALINS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue U XUMHUYECKUE CBOWCTBA
41 KHCJIY:THHX OCHOBHBIX U aM()OTEpPHBIX bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accuUKaIus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne u XUMHYECKUE CBOWCTBA bubnnorexa [HOK
OCHOBAaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHne u XuMHYECKHE CBOMCTBA KUCTIOT bubmorexa LIOK
yi https://m.edsoo.ru/ffOdfee2
16 Conu (cpeanue): HOMEHKIIaTypa, CIIOCOOBI bubnmnorexa [JOK
MOJIYYEHUS, XMMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHECHUIN»
48 I'eneTnveckas CBsSI3b MEXKIy KiIaccaMu bubmuorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
N bubmuorexa [JOK
49 O06o0061IeHre U cucTeMaTU3alus 3HaHUN https://m.edsoo.ru/00ad9ch?
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubnuoreka [IOK
KJIACChl HEOPTraHUYECKUX COCTMHEHHI" https://m.edsoo.ru/00ad9ela
51 [lepBble MOMBITKYU KJIACCH(PHUKAIIUN bubnuoreka [IOK

XHMHYECKHX 3IeMeHTOB. [loHsaTHE O Ipymnmnax

https://m.edsoo.ru/00ad9ffa
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CXOOHBIX 3JIEMECHTOB

[Tepuonuueckuii 3akon u I[leprnonnueckas

52 cucTeMa XUMMUYecKux 3nemeHToB . U bubmorexa LIOK
U https://m.edsoo.ru/00ada52c
Menpeneena
53 IIepuonsl, rpynimsl, HOATPYIIILI bubmnorexa LIOK
’ i https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnunoreka [HOK
M3oTonsl https://m.edsoo.ru/00ada342
0
55 | ammceos Toomomoason onovover 1. 1 BuGmiorexa LIOK
PHOA T https://m.edsoo.ru/00ada6bc
Menneneesa
XapakTepucTuKa XUMHUYECKOTO 3J1E:MeHTa o Bu6miorexa LIOK
56 ero nosioxeHuto B [leprogudeckoit cucreme .
https://m.edsoo.ru/00ada824
. . MenneneeBa
I1
1| e e Bumoresa LOK
p YK . p N B https://m.edsoo.ru/00ada96e
MeHeneeB — y4€HbIU, IEAAror U rpakJlaHuH
58 DNEeKTPOOTPHUIIATEITFHOCTh ATOMOB bubnnoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 I/IOHHaSI XUMHNUYCCKasa CBA3b BH6HHOTeKa HOK
https://m.edsoo.ru/00adac34
60 KoBanieHTHas nosnsipHast XUMUYECKasi CBSI3b Bubmiorexa IJOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMoOsIpHAs XUMUYECKas CBSI3b bubmorexa [IOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenens oknCneHAs https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU bubmioreka LTOK
https://m.edsoo.ru/00adb076
64 OKUCINATENN U BOCCTAHOBUTEIN Bubmiorexa HOK
https://m.edso0.ru/00adb076
65 KonTponpnas padota Ne4 mo teme «CtpoeHue bubnmoreka [JOK
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aroMa. XHUMHUYECKas CBSA3b) https://m.edso0.ru/00adb486
66 PesepBHelil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK

CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBublit ypok. O6o01eHue u 1 bubnuoreka [IOK

cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
68 PesepBHrlil ypok. O600611eH1E 1 1 bubnmoreka [JOK

CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka
n/m yp Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRue 0BpasoBaTEbHbIE
padoThbI padoThbI pecypesr
ITepuonuueckuii 3akoH. [lepuoaudeckas
1 CI/I(E[GMI:B. XUMHYECKHUX BHCMEHT(I)[B A" 1 buGnuorexa LIOK
T https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHECHUHU CBOUCTB
2 XI/IMH‘IGCKﬁX 3JIEMEHTOB TIEPBBIX TPEX 1 bubmaorexa LIOK
P p https://m.edsoo.ru/00adb6h6
MEPUOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bu6nmorexa LIOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHYECKO# CBSI3U U THUIIBI 1 bu6nmorexa LIOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponbHast padora Nel o teme

5) «IToBTOpeHue u yriyoneHue 3HaHu 1 1
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca»

6 Knaccuukanus XuMU4ecKkux peakiui no 1 bubmmnorexka HOK
pPa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOM PEaAKIIUH.

7 [TonsiTue o FOMI:())FCHHBIX U reTe oré)HHLII)I( 1 bubmmorexa LIOK

p https://m.edsoo.ru/00adbe9a
peaKIusIx
[TonsTHE 0 XUMHYECKOM PAaBHOBECHH.

8 @DaKTOpBI, BIUAIOLINAE HA CKOPOCTh 1 bubnuotexa [JOK
XMMHYECKON PEAKIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKuCIUTENTbHO-BOCCTAHOBUTEILHBIC 1 bubmuorexa [{OK
peakuuun https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. 1 bu6nuorexa [IOK

CunbHbIe U clladble JIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68
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bu6nmoreka [IOK

1 HonHpie ypapHeHHus peakiii https://m.edsoo.ru/00add448
X €CKHUE 7 7|

| Sl e B 10K

pel 9 https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUYECKON JUCCOIHAITIT
X €CKHe CBOMCTBA COJIEH B CBETE
13 g I’I;VI I;I:aBH:HHI; opé ;J]ieK J?)JIP;I:HI]ISecTKoﬁ bubnnorexa LIOK
pel P https://m.edsoo.ru/00add8b2
IUCCOLINAIINT
14 [TonsaTHE O TUAPOIU3E COJIEN Bubmmorexa LIOK
AP https://m.edsoo.ru/00add9d4
. bubnuoreka [{OK

15 O000111eHIE U CUCTEMATH3ALU 3HAHUI https://m.edsoo.ru/00addd12
[IpakTuueckas paborta Ne 1. «Pemienue bubnnoreka [JOK

16 .
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KourponsHas padora Ne2 o reme

17 <<3neII<)Tp0J1HTI/EIeCKa$1 JTUCCOLIHAIINASA bubanorexa LIOK

’ https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B PACTBOPAX»

18 OO01mas xapakTeprCTHKA raJIOreHOB. bubmuoreka [IOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsHa CIIOTA,

19 XIjIIME‘lzCIJjI/IS cIB[oﬁCTJ:sﬂaH rfoﬁﬂ J;Hile bubmoreka HOK

’ ¥ ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IIpa eckas padbora Ne 2 1o TeMme
20 «IPIO?HL::HHK&: ::IOI?IHH(;Fﬁ KI/ICJI(l)-ITB;[ 11:[3 eHue eé bubmiorexa LJOK
. yi » M3y https://m.edsoo.ru/00ade348
CBOWCTBY
B cie 0 ypaBHE ec

2 i, €CAT O 3 pEATCHTOD g B BuGmiorexa LIOK
PeaKLHH, a p a https://m.edsoo.ru/00ade488
N30BITKE
OO6mrast xapakTeprcTuka 3J1eMeHTOB VIA- bubnuotexa [JOK

22 i
TPYIITIBI https://m.edsoo.ru/00ade64a

23 AnnoTponHbie MOIU(UKALIUN CEPHI. bubnmoreka [JOK

Haxoxnenue cepbl 1 €€ COEIMHEHUH B

https://m.edsoo.ru/00ade64a
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npupoje. XMMHYECKHUE CBOMCTBA CEpPbI

24 CepoBonopo, ctpoenue, pu3nueckue u bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

o5 Oxcunet cepbl. CepHas KHCIOTa, (PU3HUECKUE bubnmnoreka HOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkllny, JIexKallle B OCHOBE

26 MPOMBIIIICHHOTO CIIOCO0a MOTyYSHHS bubnuoreka [JOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroILEH Cpesibl COEAUMHEHUSIMH CEPbI

27 Brruncienne MaccoBOM J0JIM BBIX0/1a bubnunoreka LIOK
MPOYKTA PEAKLINKU https://m.edsoo.ru/00adec8a
OOmiast xapakTepucTrKa 1eMeHToB VA-

28 r HIHLI zAE’»OT pacn OCTpaHEHHE B MPUPOJIC Bubmiorexa LIOK

PYIIIIBL. » pactipoctp . PHPOZE, https://m.edsoo.ru/00adeea6
(bu3HYeCcCKre U XUMUICCKIE CBOHCTBA
AMMUak, ero Gpu3nyecKue 1 XuMU4eCKHe bubmuoreka [IOK
29 . :
CBOKCTBA, NIOJIyYEHHE U IPUMEHEHUE https://m.edso0.ru/00adf004
[TpakTuueckas padbora Ne 3 mo Teme
30 <<1PIOJ'I eHHe al\fMI/IaKa W3Y4YCHHE €T0 bubmuorexa [JOK
Y - H3YH https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A30THas KuCNoTa, e€ pusnyeckue u bubmmnoreka HOK
XUMHUYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHS
B Ka4eCTBE MUHEPAJIbHBIX Y1OOpPEHUH. bubmuoreka [JOK

32 . :

XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSIMU a30Ta
®ocdop. Oxeun dpochopa (V) u pochopnas
33 KI/ICJ‘Iq())TE (I)I/ISI/I‘J-IIGE)KI/IS) I/IpXI/I(I\/II/I)qec(lI)(He(b ’ bubmaorexa LIOK
. https://m.edsoo.ru/00adf68a
CBOWCTBA, TIOJIYICHHUE
Ucnons3zoBanne pocdartoB B kauecTBe
34 MHUHEPAIbHBIX z[q())6 (ZHI/II?I 3arpsasHeHue Bubmorexa HOK
PILHLIX YA100D - 2arp https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTaMu
35 VYriepon, pacnpocTpaHeHHe B IPUPOJIE, bubnuoteka [JOK
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(bmnqecm/le 1 XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c

Oxcuppl yriaepona, ux pusndeckue u

36 XHMHYECKHUE CBOMCTBA. DKOJOTHYCCKHIE bubmuorexa [JOK
po0JIeMBbI, CBSI3aHHBIC C OKCHJIOM YIJIepoaa https://m.edsoo.ru/00adfebe
(V)
37 VYronpHas KUCIIOTa U €€ COTH Bubmorexa LOK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 110 TeMe
38 "I_II)OJI eHHe E)IGKI/ICJIOFO rasa Bubmiorexa LIOK
ya yr i " https://m.edsoo.ru/00ae027e
KadecTtBeHHas peakiys Ha kKapOOHAT-UOH
39 [lepBoHayanbHbIE MOHATUS 00 OPTaHUYECKUX bubmmoreka [JOK
BEIIECTBAX KaK O COEAUHEHUSX YIIIepoia https://m.edsoo.ru/00ae054e
40 KpeMuunii u ero coeiuHeHUs Bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 SKI:H'IC I/IMeHTaJ'II;HI)IX 3aj1a4 1o TemMe Bubmorexa LIOK
p . 8 https://m.edso0.ru/00ae0bf2
«Baxxnelnme HeMeTauTbl M MX COSAMHEHUS)
KonTtponsHast padota Ne3 o reme bubmmnoreka HOK
42 .
«BakHenme HeMeTaJUIbl M UX COSTUHEHUS https://m.edso0.ru/00ae0el8
OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX
43 3JIEMEHTOB — METAJIOB. MeTajuinueckas bubmuoreka [IOK
CBA3b U METAJUINYECKAS] KPUCTAININYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKHE CBOMCTBA METAJLIIOB
XUMHYECKHE CBOMCTBA METAJITIOB.
44 DIEKTPOXUMHUUECKUIN P HAIPSOKEHUH Bubmnorexa HOK
p p P https://m.edso0.ru/00ae1156
METAIIJIOB
OO6mwme crmocoOb! MOTYIEHUST METAJLIOB.
Crnnasel. Beruncienus no ypaBHEHUAM bu6muoreka [JOK
45 . .
XMMHYECKUX PEAKIUH, €CITU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJAEPKUT MPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB buGnuorexa LIOK

https://m.edso0.ru/00ae1278



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

bu6nmoreka [IOK

4t IHenounbie meTanb! https://m.edsoo.ru/00ael4b2
48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU BH@HOTeKa LOK
https://m.edsoo.ru/00ael14b2
49 [I{enouyHO3eMeENIbHBIC METAIIIIBI — KAIBIUN U bubmuorexa [IOK
MarHum https://m.edso0.ru/00ae15e8
50 Baxueiinine coequHeHns KajJblUsg BH6J?HOTeKa HOK
https://m.edso0.ru/00ae15e8
51 O00011IeHrEe U CHCTEMATHU3alMs] 3HAHUI
52 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS EH6J_IHOTeKa HOK
https://m.edso0.ru/00ae1886
53 [IpakTuueckas padora Ne 6 o Teme bubmmoreka [JOK
"YK&cTkoCTh BOMIBI M METO/IBI €€ YCTpaHECHUS " https://m.edsoo.ru/00aelae8
. bubnunoreka LIOK
54 AmommHni https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubmmnoreka HOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u bu6mmoteka IIOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0o00111eH1E U CHCTEMATH3AIINS 3HAHUI
[IpakTuueckas padora Ne 7. Pemenue
59 IKCIIEPUMEHTATBHBIX 33724 10 TeMe Eggﬁ;&fgg)gﬁ}éwﬁ des
«Baskaenmme MeTaIbl ¥ X COSTMHEHMS —— :
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
peaKIui, eClii OJTUH U3 PEarcHTOB JIaH B
60 M30BITKE WIIU COAEPIKUT MPUMECH. Eggs?ﬁr?ﬁT:é(szgg}éanl?SO
Beruncierus MaccoBOM TOIM BBIXOA — '
MIPOJYKTa PEaKiuu
61 O0o001eHNEe U CHCTEeMAaTH3allKsl 3HAHUI
62 KontpomnbHast pabota Ne4 o reme
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«BaxkHelmme MeTaaIbsl 1 UX COCOAUHCHUA»

63 BemectBa u Marepuansl B IOBCEIHEBHOU 1 bubmmoreka [JOK

JKU3HU YEJI0BEKA https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH 1 bubnmnoreka HOK

cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHny 3K0JI0THYECKUX 1 bubmmoreka [JOK

pooyem https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK

cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHne u 1 bubnuoreka [IOK

cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHue U 1 Bbu6moreka [JOK

CUCTEMaTU3alUs 3HAHUN https://m.edso0.ru/00ad9ch2
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YYEBHO-METO/IMYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O NIPOLIECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnrnonepHoe obmectBo «M3naTensctBo «IIpocBemienue»

* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»

Xumws, 8 kmacc/Epemun B.B., Ky3smenko H.E., Jlpo3noB A.A. u apyrue; mos
pen. Jlynuna B.B., Akuuonepnoe oo6mectBo "M3narensctBo'"[Ipocsemenue"
Xumus, 9 knacc/Epemun B.B., Kyssmenko H.E., /Ipo3nos A.A. u apyrue; mosu
pen. Jlynuna B.B., Akuuonepnoe obmecto "M3narensctBo"[Ipocsemenue"

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Xumus. [IpumepHas paboyas nporpaMma U MeTogudeckue pekomenganuu. Y MK
[Mabpuensna O.C. u ap. 8-9 knacchl

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://www.yaklass.ru/

https://videouroki.net/video/my-class

http://m.edsoo.ru/

https://educont.ru/
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