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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHHUsS COCTaBJICHA Ha
OCHOBE TpPeOOBAaHUM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTEIbLHON IMPOTpaMMBbl
OCHOBHOTI'O 0011ero 006pa3oBanus, npejacraBieHHbIX B @I'OC OO0, a Takke Ha OCHOBE
dbenepanpHOll paboyeit mporpaMMbl BOCITUTAHUS U C YUYETOM KOHIICTIIUU IPENOoaBaHUs
yaeOHOro mpeamera «XuMHS» B 00pa30oBaTelIbHBIX oOpraHu3anusx Poccuiickoi
Oenepanum.

[Iporpamma mo xumuu Aa€T MPENCTaBICHUE O IEJAX, OOIIEH CTpaTeruu 00ydeHus,
BOCITUTAHUS U Pa3BUTHUS OOYYAIOIINXCS CPEACTBAMHU YU4EOHOTO MPEaMETa, YCTAaHABINBACT
00s13aTeIbHOE TIPEAMETHOE COJEpIKaHUE, MPEAYyCMAaTPUBACT paCHpeelieHue €ro Io
KJIaccaM M CTPYKTYPUPOBAHUE MO pa3liesiaM U TeEMaM MPOrpaMMbl IO XUMUHM, OTIPEACIISIET
KOJIMYECTBEHHBIE U KAUYECTBEHHBIC XAPAKTEPUCTUKHU COJIEPKAHUS, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh U3YYEHUSI XUMHUHU C YYETOM MEKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBs3€H, JIOTUKM YYeOHOro Tpoliecca, BO3PACTHBIX OCOOEHHOCTEHW 0OydJarouuxcs,
OTpeIeNIsICT BO3MOXKHOCTH TMpeaMeTa JUIsl peanu3alud TpeOOBaHMM K pe3yJbTraram
OCBOEHHS OCHOBHOH 00pa30BaTeIbHOM IIporpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIETro
o0pa3oBaHus, a TaKXke TPeOOBaHUU K pe3ysibTaTaM OOYy4YeHHs XUMHH Ha ypOBHE IICJICH
W3yYeHHUs] TpeJMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBLHOH JCATEIbHOCTH
00ydJaromnierocs 1o OCBOCHUIO Y4eOHOTO COJIEPIKAHMS.

3HaHWE XUMHHM CIYXUT OCHOBOM it (OpMUpOBaHHMS  MHUPOBO33PEHUS
00yyJaromerocs, €ro MpeACTaBlIEHU O MaTepUAIBLHOM €IWMHCTBE MHUpPA, BaXHYIO POJb
urpatotT GopMupyeMble XUMUEH MPECTABICHUS O B3aUMOIIPEBPAIICHUSX dHEPrUu U 00
HBOJIIOLIMM BEILIECTB B MPUPOJIE, O MYTSIX PELICHUs TII00aTbHBIX MPOOJIEM YCTOWUYHMBOTO
pPa3BUTHUSA YEJIOBEYECTBA — CBHIPHEBOM, JHEPre€TUUECKOM, MHUILNEBOM M SKOJIOTHYECKOU
0€30MacHOCTH, POOJIEM 3IPaBOOXPAHCHMUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET peaiM3allii BO3MOKHOCTEH JJII CaMOpPasBUTHA U (POPMHUPOBAHUS
KYJIbTYPBI TUYHOCTH, ¢€ 00IIeH U PyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJaJ B (OPMHUPOBAHHWE MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEH
oOyuarommxcs, HaBBIKOB ux CaMOCTOSITEIIbHOU y4eOHOM NS TEILHOCTH,
AKCTICPUMEHTAIBHBIX U UCCIICIOBATEIIbCKUX YMEHUH, HCOOXOAMMBIX KaK B ITOBCEIHEBHOM
JKW3HU, TaK U B IPO(PECCHOHATBLHOMN ACATEILHOCTH;

3HAKOMHUT CO CMEeUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaIbIBAET OCHOBBI 11€JIOCTHOTO
B3IJISIIa HA E€IUHCTBO TMPHUPOJBI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM JTalloM B
bopMUPOBAHUM €CTECTBEHHO--HAYYHON TPAMOTHOCTU 00YyYarOITUXCS;

criocoOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTeCTBEHHO--HAYYHBIM
3HAHUSAM, K TPUPOJIE, K YEJOBEKY, BHOCUT CBOM BKJaJ B DKOJOTHYECKOEe OOpa3oBaHUE
00yUaroIMXCs.

Jlanubpie HampaBlieHHss B OOYYeHHMM XWUMHUU OOECIEUMBAIOTCS  CHEIU(UKON
coliepkaHusi yueOHOTO TPEeIMeTa, KOTOPhIN SIBISETCSA IMEJarorHYecKd aJanTUPOBAHHBIM
oTpakeHneM 0a30BOI HAYKU XMMHH Ha OMPEACIEHHOM JTare €€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOIrO 00I11ero oOpa3oBaHUsS OpPUEHTUPOBAH Ha
OCBOCHHME OOYy4YalOIIMMHUCS CUCTEMbl TMEPBOHAYAIBHBIX TMOHATUH XHMHH, OCHOB
HEOPraHUYECKOM XUMHUHM M HEKOTOPBIX OTACJIbHBIX 3HAYMMBIX IMOHATHI OpPraHUYeCKOu
XUMUMU.

CtpykTypa cojepXaHUs MporpaMMbl IO XUMUU CGOpPMHpPOBaHA Ha OCHOBE
CHUCTEMHOTO0 IoAxo/a K €€ nzyuenuto. CoJiepxkaHue CKIAAbIBACTCS U3 CUCTEMbI IOHATUNA O
XUMHYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBbI MOHATUHN 0 XUMHUYECKOH peakuuu. O6e 3Tu
CHUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 MPHUHIUITY NTOCIEN0BATENBHOTO PAa3BUTHS 3HAHUMN
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHMS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— IPEJICTAaBICHUN 00 3JEKTPOJIUTUYECKOM JUCCOLUALINN BEIIECTB B paCTBOPaXx.

TeopeTndeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJYyYECHHBIX U
OCMBICIIEHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEAOBATEIBHO OT OJHOIO YPOBHS K JIPYyromy,
BBINOJIHASL (DYHKIMM OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHS U
BO3MOKHOCTEN NPAKTUYECKOTO IPUMEHEHUS U NOJIYYEHNS N3y9aEMbIX BEIIECTB.

OcBoeHue nporpaMMsbl 0 XUMHUHM CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XMMHAYECKON COCTABIAIOIIEN HAyYHOW KapTUHBI MUpPa B JIOTHUKE €€ CUCTEMHOM ITPUPOJIBI,
LIECHHOCTHOI'0 OTHOWICHUS K HAYYHOMY 3HAHMIO U METOJaM IO3HaHMs B Hayke. M3ydeHue
XUMHUH TPOUCXOIUT C MPUBJICYCHUEM 3HAHUUN U3 paHee U3YYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «brosorus. 5—7 kinaccel» U «Du3nka. 7 Kjaaccy.

[Ipn u3yyeHWH XUMHH MPOUCXOAUT (HOPMHUPOBAHHME 3HAHUM OCHOB XUMHUYECKOM
HayKM KakK o0JIacTU COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOW JEeATEIbHOCTU
YeJI0BEKa U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a1aya y4eOHOro nmpeaMera
COCTOUT B (OPMHUPOBAHUM CHUCTEMBl XHMHMUYECKMX 3HAHUN — BaxxHEHIIMX (AKTOB,
NOHATUH, 3aKOHOB M  TEOPETUYECKUX  TOJOXKEHUH, JOCTYMHBIX  00O0OIIEeHU
MHPOBO33PEHUYECKOTO XapaKTepa, sI3blKka HayKH, B MPUOOUIEHWH K HAYYHBIM METOJIaM
MO3HAHUS MPU U3YYEHUU BEIECTB U XUMHUUECKUX peakiuid, B (POPMUPOBAHUM U PA3BUTHUU
MO3HABATEJIbHBIX YMEHHM W HMX NPUMEHEHUH B Y4eOHO-ITO3HABATEIIbHOM M Yy4eOHO-
UCCJIEIOBATENBCKOW JESTENbHOCTA, OCBOCHHMHM TIpaBWJ 0€30MacHOro oOpalieHus ¢
BEILIECTBAMHU B IOBCEHEBHON JKU3HU.

[Ipy u3ydyeHWHM XUMHUM Ha YpPOBHE OCHOBHOIO 0OILEro oO0pa30BaHHS BaXHOE
3HaYeHUe NpUoOpeNr Takue 1ed, Kak:

—  (GOpMHpPOBAHHE  HWHTEJUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYIHUYECTBY, CaMOCTOSITEIbHOMY MPHUHATHIO  PELIECHUH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

— HaIpaBJIECHHOCTh OOYYEHHS Ha CHCTEMAaTHYECKOE MPHUOOIIEHHE 00yJaromuxcs K
CaMOCTOSITEJIbHOW TMO3HABATENbHOM JEATEIBbHOCTH, HAYYHBIM METOJAM ITO3HAHMS,
bopMHPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— o0ecrieueHne yCIOBUM, CIOCOOCTBYIONTUX MPUOOPETEHNUIO 00YUYAIOIIUMHUCS OTBITa
pa3HOOOpa3HOM JIEeATENbHOCTH, IO3HAHMSI W CaMONO3HAHMS, KJIIOUYEBBIX HABBIKOB
(KITIOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JJISI PA3JIMYHBIX BHUJOB
NEATEIbHOCTH;



— (hopmupoBanue o0IIeH HYHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM 4YHCJI€ YMEHUN OOBSICHATh U OLICHUBATh SIBJICHUSA OKPYXKAIOIIETO MHUpa, HCHOJIb3Ys
3HaHUS M OIBIT, MOJYYEHHBbIE MPU HU3YYEHUM XHUMUU, MPUMEHSATH UX MPU pPELICHUU
po0seM B TOBCEAHEBHOM JKU3HU U TPYAOBOM JESATEIBHOCTH;

— ¢opMupoBaHue y OOyYAOMIMXCSA TYMAaHHCTHYECKHX OTHOIICHUH, MOHUMAaHUS
IIEHHOCTH XWUMHYECKUX 3HAHWA JUIT BBIPAOOTKH OKOJOTHYECKH I1€JIeCO00pa3HOTo
MOBEJICHUSI B OBITY U TPYJOBOH NIESITEIBHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3J0POBbS U
OKpYXarouen NpUpOTHON CPEIbI;

— pa3BUTHE MOTHBAllMM K OOYYEHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MpOGUIIs U HAIPABICHHOCTH JAJIbHEHUIIIEro 00yUYeHusI.

OO61iee yMcaO 4YacoB, OTBEACHHBIX ISl M3YYECHHS] XMUMHHM Ha YPOBHE OCHOBHOTO
ob11ero oOpa3oBaHus, COCTaBIISIET: B 8 Kilacce — 68 yacoB (2 yaca B HEJEIIO)



COAEPXKXAHUE OBYUEHUA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOHax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

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

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

KommuecTBo BemectBa. Mosb. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYpPHBIX €IuHMI] BemecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMUMHUYECKUX peakluil (COeUHEHUSI, Pa3I0KEHUs, 3aMEILIEHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MYeCKuX CBOMCTB 00pa3loB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XkKee3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIIIapUMBaHue, AUCTWUIALUSA, XpoMaTtorpadus, IpOBEICHHE OYUCTKH TOBApEHHON
CONMM, HaONIOAGHHE W  OMNHMCAHME  PE3yJIbTaTOB  MPOBEACHUS  OINBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — s3neMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHEe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl
MOJIyYeHHUs] KUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoae. O30H — aioTporHas MoAupUKaIs KUCcIopoaa.

TennoBort »h(dEKT XUMHUECKOW pPEaKlud, TEPMOXUMUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPeakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3P eKTa, pa3pylieHue 030HOBOTO CIIOS.



Bomopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, (GU3MYECKUEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuUpoOZie M B XKU3HU 4esnoBeKa. KpyroBopot BOAbI B IpUpoOJE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OYUCTKA NPUPOTHBIX BO/I.

Knaccudukanusa neopranmdeckux coemuHennid. Oxcupapl. Kmaccumdukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyrommue. Homenkmarypa oxcuaoB. Du3nveckue U XUMHUYECCKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHoBaHHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusndeckue u
XUMHYECKUE CBOMCTBAa KHUCIOT. Psn axktuBHoctM MmertaimnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCITMHEHMUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEECICHUE COAECPKaHUs KHUCIOPOJa B BO3AyXE, MOJIYYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHUE, pACIO3HABAHHE U HW3YUYCHUE
CBOMCTB BOJOponaa (ropeHue), B3auMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEHW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),
uccieoBaHue OoOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUs OKPACKH MHJIUKATOPOB B PacTBOpaxX KUCIOT M IIEIOYeH,
uzydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIuid HEeUTpalu3alyu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/lJla JAPYTMM W3 PacTBOpa COJIM, PEUICHUE
AKCIEPUMEHTANIBHBIX 33/lad Mo TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COEOMHEHUI.



IHepuoanueckunit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MenaeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

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

[lepnognueckuit 3axoH. Ilepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Teprnonnueckoit cucrembl xumuueckux iemMeHToB J{. . Menneneesa. [lepuoas
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sAep. M3oTonsl. DnekTponbl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTU H3MEHEHUSI paJhyca aTOMOB XHMHYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrPpyInaM U Nepruoaam.

3nauenue [lepuoguueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€Hbli U
rpakJIaHUH.

Xumuyeckas cBa3b. KoBajneHTHass (ToJisipHass W HEMOJISIpHAs)  CBS3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHUusA.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipoueccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCITUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pas3lloB BEHIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT U IIEJIOYEH, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHNS).

Mesxwcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LHKJIA.

OO0mue ecTecTBEHHO--HAYyUYHbIC TTOHATHS: HAyYHBIN (akT, rurnoresa, TEopusl,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUIN 3apsii, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3NUYECKUE BEIUMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COoHIIE.

buonorus: dorocunres, apixanue, onocdepa.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
TI0JIE3HBIE UCKOTIAeMbI€, TOTUTUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOy4YeHHMS XMMHUU B €IAUHCTBE Y4YEOHOW U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHAIIA3AINHN 00yJarOIIHXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpEeHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOUIEHHUS K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENAOBATENbCKOM, TBOPYECKOW M JAPYTHX  BHUAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOHM MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ HITOM Yy4eOHOU 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 XUMHYECKOW pEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABIISIONIUE
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI MTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOTHOM CPENION, O POJIM XMMHUHU B TIOZHAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABaTEJbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Y4eOHBIMM TEKCTaMH, CIIPABOYHOMU
JUTEPaTypon, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYEeHHMIO M TO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIHCKOM



NeATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH W yYPOBHSA OOYy4YEHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS alKOTOJIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJAMMOCTU COOJNIONIEHUsT TpaBUi OE30MacCHOCTH TMpU OOpallleHUd C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHIECKOMY U3yUYeHHUI0 TIpodeccrii U Tpyaa pa3audHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaraMm TPYJOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIMBUTyaIbHON TPAGKTOPUHU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHOM AESTENHHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 3J0POBOr0 U
Oe3omacHoro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKXKE B CUTYalUsIX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEeM M MyTell UX pelIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeAMETHBIX peE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIIEHAyYHbIE TMOHATUS (3aKOH, TEOopHs,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U MO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpA, U YHHBEpCaJIbHbIC yueOHbIe JCHCTBUS (TIO3HABATEIIbHBIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble jornueckue AecTBU:

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



IPU3HAKH, YCTaHABJIMBATh B3aHMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
NOHATHUS 17151 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
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 MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUN 3HAaK (CMMBOJI JJIEMEHTAa), XUMHUYeckas QopMmyja W YypaBHEHHE
XUMHUYECKON peaKIMi — MPU PEIIeHUH y4eOHO-TIO3HABATENbHBIX 337a4, ¢ yUYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISATH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHUE HCIIOIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KA4ye€CTBE HHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI I1O
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB, yMEHUE HaOMoJaTh 3a XOAOM Ipoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HHPOPMALIUIO
pa3IMyYHBIX BUIOB U (DOPM NpeACTaBICHUS, MOIYyYaeMylO U3 pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIOIyJIIpHAsl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUUHbIE METOJbl M 3allpoChl MPU MOUCKE U OTOOpE
UHGOpPMAIllMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOIO TUIIA, TPUOOPETEHHE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh W AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:



YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Juaiora W (WiM) JIHUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKEHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTAX; JeJaTh MPE3CHTAIUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHUSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MMO3HABATEIbHOW W MCCIEAOBATEIBCKOM  JIEITEIBHOCTH MNPU  PEUICHUH
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIJIACOBAHUS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHMHAIIHS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATEIbHBIX 33J1a4, CaMOCTOATEIIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
[IPEIUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHUBATh COOTBETCTBHUE IOJYYEHHOTO pE3yJIbTaTa 3asBICHHOM IIEJIU, YMEHUE
MCIMOJIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, MIPEIJIAraeMbI€ B YCIOBUM 33/ IaHUMN.

HNPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEIBHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYUYarONIMMHUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue g IPEAMETHONH 0o01acTh  «XHUMHUS», BB
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIty oOydenus B 8 kiacce npeIMeTHbIE PE3yIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XWMHMYECKHUX IOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1sl XUMHUUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHUE, COJIb, JJICKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKasl peaKkuus, KiacCUuPUKaUs peakiuil: peakiuu
COCMHEHUSA, PEAKLIMH PA3JIOKECHUS, PEAKUUU 3aMEIICHUS, PEaKIUuu
oOMeHa, 3K30- ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakiinu,
AIpO aTOMa, JJIEKTPOHHBIM CIIOW aroma, aToMHas OpOWTallb, PaaUyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSIpHAs KOBAJICHTHAsl CBA3b,



WOHHAs CBSA3b, MOH, KATMOH, aHUOH, PACTBOpP, MAaccoBas J10Jsl BEIECTBA
(mponeHTHas: KOHLIEHTpAaI|sl) B paCTBOPE;

e WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSATUH U
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;

e ICTIOJIB30BATh XUMUYECKYI0 CUMBOJIUKY JJII COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHHUI XUMUYECKUX PEAKIUM;

e OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COEIUHEHUSX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsS3M (KOBAJICHTHAasE W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxkeHus B Ilepuomgmyeckoid cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

e ONMCHIBATh M XapakTepuszoBaTh TabmuuHyto ¢opmy Ilepuoguyeckoi
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mnodbounas noarpynna (b-rpymnmna)», maneie U
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 PIECKTPOHOB
U pacrpeesieHue UX Mo JIEKTPOHHBIM CIIOSIM);

e KJTACCU(PUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPraHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

e XapaKTEePU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHbBIX KJIACCOB, MOJTBEPIK/Iasi OMUCAHUE TPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

e IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
pPa3IMYHbBIX YCIOBHSIX;

e BEIYHUCJISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MaCCOBYIO JIOJIF0O XHUMHYECKOro J3jieMeHTa 1Mo ¢Gopmysie COCIUHEHUS,
MacCOBYIO JIOJIO BelIeCTBA B pPacTBOpPE, MPOBOAUTH Pacuérhl MO
YPaBHEHUIO XUMUUYECKOUN peaKIuu;

e IPUMEHATh OCHOBHBIEC OINEPAIMU MBICIUTEIBHON ACATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kilaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CJICJACTBEHHBIX CBA3EH — JUISI U3YyUYECHUS] CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKUIHM, €CTECTBEHHO-HAYYHbIE METOMIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );



e CJICIOBATh MpPABUJIAM MOJIb30BAHUSI XUMUYECKOU MOCYA0U U J1a00OpaTOPHBIM
o0OpyZOBaHMEM, a TakKXe NpaBWiIaM oOOpallleHus C BElIeCTBaMU B
COOTBETCTBUM C MHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OMBITOB IO TMOJIYYEHUI0O M COOMpPaHUIO Ta3000pa3HbIX
BEIIECTB (BOJOpOAA U KHUCIOPOJa), MPHUTOTOBJICHUIO PACTBOPOB C
OIPEIICIIEHHON MacCOBOM HOJIEM PACTBOPEHHOTO BEUIECCTBA, IUIAHUPOBATH
Y MPOBOAUTH XMMHUUYECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
HIesIouei M KHUCIOT C MOMOIIBIO MHIAMKATOPOB (Jakmyc, deHondTaienH,
METWJIOPaHX U APyTrue).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaundecTBO 9acoB
Neo HanmenoBanmue pa3jiesioB u K n JuiekTpoHHbIE (UG POBHbIE)
n/n TeM NMPOrpaMMbl Bcero OHTPOILHDLIC pakTiraecKue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMusg — BakHas 00/1acTh

11 €CTEeCTBO3HAHUS U 5 2 bubnnoreka IIOK

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

YyeJIoBEKa

19 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nen 2. BaxkHeiiune npeacraBuTe/ M HEOPraHMYECKUX BelllECTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [JOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax 8 1 bu6nuoreka [IOK

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

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

HCOPTaHNYCCKUX CO€OUHEHUI

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

Hroro no paszneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaeMeHToB /I. . MenneneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

[Tepuoauueckuii 3aK0H U 7

3.1
[lepnoauueckast cucrema

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c
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XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue atoma

XUMHYECKasA CBI3b.
3.2 OKHUCIATEILHO 8
BOCCTAaHOBUTEIIbHBIE PEAKIIUU

Wroro no pazueny 15

PesepBHOe Bpems 3

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

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HMara uudposeie
wn Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie WiydeHHSI  00PA30BATEIbHDIC
padoThbI padoThI pecypesI
1 [Ipeamer xumun. Pois Xumuu B KU3HA 1 bubnuoreka [IOK
yeJoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
I1 6ota Ne 2
5 «Pmencunc evecei (ia mpivicpe ) uGmorera LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmoreka [JOK
6 ATOMEL 1 MOJIEKYTb1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 ClIOKHBIC BEMIECTBA 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmiorexa LIOK
https://m.edsoo0.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTAaBa BEIIIECTB. 1 bubmuorexa [JOK
Xumuueckasi popmyna. BareHTHOCTb https://m.edsoo.ru/ff0d2eae
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dTOMOB XUMHYCCKHX DJICMCHTOB

11 OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTeNnbHASI MOJIEKYJISIPHASL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COEUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUSA. bubnuorexa [JOK
XUMUYECKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus MPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konm4yecTa, Macchl
17 BEILIECTBA 10 YPABHEHUAM XUMUYECKUX bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanms XuMuuecKnx peakiuii
18 (COGJII/IH(I;HI/IflupaI;JIO)KeHI/If[ . bubmmorexa LOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JI — YYEHBIi-
19 ommmconcucr, Obodwerne n Bu6mnorexa LIOK
H JHCT. . https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allis 3HAaHUI
20 KonrtpomnsHast padora Nel o teme bubnnorexka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
B — .
21 B(g): nya K;(\:/I;((): BOF%E?' 31?6?\:13: u bubmorexa LIOK
Ayxa. POA https://m.edso0.ru/ff0d448e
rpocroe Bemecto. O30H
29 dusnvecKknue 1 XUMUYECKHE CBOMCTBA bu6mmoreka [IOK

KHcCJIopoaa (peaKI_II/II/I OKHCJICHHUA,

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

ropenue). [lonsTue 06 okcumgax

CriocoOsl MosTy4eHus KUCI0poia B

bu6mmoreka [IOK

23 71a00paTOPUH U MPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumMeneHnue kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKIuu, IOHATHE O bubmuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMUUYECKHUX PEAKIIHUIX
T .
25 | Sapranasng e, snonabn oo BuGmorexa LIOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHUS
I1 §] 03
26 | onyaomms s sofwparmte mezopora BuGmorexa LIOK
yd . P poa, https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €ro CBOMCTBY
27 Bonopoa — snemeHT u npocroe bu6mmorexa [IOK
BelecTBO. Haxoxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
o8 dusnvecKkue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsATHE O KMCIOTAX U COIIX Bubmioreka IJOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHsT BOAOPO/Ia B bubnuoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IT oora Ne 4
3 lonysene n coBmpanme soxopoa BuGmorexa LIOK
yi 1P A10poZa, https://m.edso0.ru/ff0d4f42
W3YYCHHE €T0 CBOMCTBY
30 Mounsipabiit 00BEM razoB. 3akoH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
- Brruuciaenus o0néMa, KOJIMYECTBA Bu6morexa LIOK
BEIIeCTBa rasa Mo ero M3BECTHOMY

KOJINYECTBY BELIECTBA MIIK 00BbEMY

https://m.edsoo.ru/ff0d55a0
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Brruncienus o05EMOB ra3oB MO

34 YpaBHEHHUIO pEaKIIMU Ha OCHOBE 3aKOHA bubmorexa LIOK
N . https://m.edsoo0.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 dusnvecKknue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 06 bubnmoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 u HzéHaCBIIE)_[eHHLIg pacTBOPHI anllccmsaa bubmorexa LIOK
) https://m.edso0.ru/ff0d5b40
JI0J151 BEIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o teme
38 «IIpurorosiieHre pacTBOPOB C bubnuorexa [JOK
ONpeAcIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas pabota No2 mo teme bubnuorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 uenomm, oonomm 1t avorepmix Bu6miorera LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cocTaB, KJIacCU(PUKAIIHS, bubnunorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnoreka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukanms, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lonydyeHne u XUMHYECKHE CBOWCTBA bub6nuorexa [IOK

KHCJIOT

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpeanue): HOMEHKIATypa,

46 CIIOCOOBI ITOJIYYEHUS, XUMUYECKHAE bubmiorexa LHOK
o ya ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTrueckas padota Ne 6. Permenue
9KCIIEPUMEHTAJIBHBIX 33734 110 TEME bubmumoreka [IOK
47 .
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHCHHUI)
I'eneTnyeckas cBA3b MEXKAY KilacCaMu bubnnorexa [HOK
48 N .
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmorexa [IOK
49 O000111eHIE U CUCTEMATU3aIUs 3HAHUI https://m.edso0.ru/00ad9ch?
KonrponsHasg pabora Ne3 1o Teme
50 "OCHEBHI:IG KJII()J,CCBI HEOPTraHUYECKUX bubumoreka [IOK
o p https://m.edsoo.ru/00ad9ela
COEIUHEHNI
I1epBble MONBITKA KiIaCCU(DUKAIIUN
51 xm\lxjmquKHx 3JIEMEHTOB ?IOHSIITlHe 0 bubmiorexa HOK
’ https://m.edsoo.ru/00ad9ffa
IpyMmax CXOJHBIX SJIEMEHTOB
Ilepnoanueckuil 3aK0H U
PHOA bubmuorexa [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKUX _
https://m.edsoo.ru/00ada52¢c
anemenToB . 1. Menaeneera
53 Ileproasl, TPyMIIBL, O, TIBI bubanorexa LIOK
PHOJIBL, TPYIIBL, TOATPYI https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnmnorexa [JOK
snaep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHune dIEKTPOHHBIX 000JI0UEK
P P . bubnmoreka [JOK
55 aToMoB 35ieMeHToB [leproauyeckoit :
https://m.edsoo.ru/00adaébc
cuctemsl [. 1. MenaeneeBa
XapakTepUCTUKA XUMHUUYECKOTO
P p bubmuorexa [JOK
56 SIIEMEHTA IO €0 MOJIOKEHUIO B

ITepuonnueckoii cucreme /1. U.

https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

Menpeneena
3nauenue [leprnoanyeckoro 3akoHa A
57 pa3BUTHA HAayKu U npakTuku. . 1. 1 bubmumoreka [IOK
MenaeneeB — y4€HbIN, IEAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTpOOTPULIATEIBHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHYECKHX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 Honnas xumuteckas cAsk 1 https://m.edsogru/OOadac34
60 KoBasieHTHas nonsipHast XuMU4ecKas 1 bubnuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKast 1 bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
62 Crenens oxucnennus 1 Etptlgsj?;lr?]fcli(s%grou/%OadanS
63 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
64 OxuCIUTENN U BOCCTAHOBUTEITU 1 }P?t?gsj:l/?r?f:(;?)grou/%Oa 4b076
65 KonTponbnas padota Ne4 o teme 1 bubnuoreka [IOK
«Ctpoenne aroma. XUMUYECKasi CBS3b) https://m.edso0.ru/00adb486
66 PezepBHblit ypok. O6o011eHNE U 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblitl ypok. O6006111eH1E 1 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O600111eHNE U 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
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YYEBHO-METOJINYECKOE
OBECIIEYEHME OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxknnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

» Xumus, 9 kmace/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
HUHTEPHET
https://m.edsoo.ru/



