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INOACHUTEJIBHASA 3AIIMCKA

[TporpammMa 1o XMMHUHU Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHuUs COCTaBJICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U € YU4ETOM KOHIICTILUU NPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTpareruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOUIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpKaHUE, IPEeyCMaTpUBaeT paclpeelieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3jiesiaM U TeMaM IPOorpamMmbl 110 XUMHH, ONPENEISIET KOJINYECTBEHHbIE
U KayeCTBEHHBIE XAapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh
U3YYEHUS XUMUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTHKU y4eOHOIO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuXxcsi, OnpeaesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TaKke TpeOOBaHUM K pe3yibTaTaM 00yYeHHUs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JeSITeIbHOCTH 00y4aroIIerocs o0 OCBOCHUIO y4EOHOT0 COlEepKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOH 11 (pOpMHpPOBaHUS MUPOBO33pEHUsI 00y4darolerocs, ero
MPEJICTAaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPalOT (HOPMUPYEMbIE XUMHUEN
IPECTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MYTAX
pelieHuss TI00aTbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUIEBOM U AKOJIOTUYECKOM 0€3011acHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYPBI INYHOCTH, €€ 00111e# 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaronmxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATelNbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
npodecCHOHATBHOMN 1S TeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI51a HA €JUHCTBO MPHUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B OPMUPOBAHUU

CCTCCTBCHHO--HayHHOﬁ T'paMOTHOCTHU 06yqa10m1/1xc;1;



CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HayYHBIM
3HaHUSIM, K TPHPOJIE, K 4YEIOBEKY, BHOCHUT CBOH BKJIaJ] B JKOJIOTUYECKOE OOpa3oBaHHE
o0yyJarouuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMU OOECHEUMBAIOTCS CIEeLU(UKON comep)kaHus
y4eOHOro ImpeaMera, KOTOPBIM SIBJISETCS IMEeJarorn4eckd aJalTHPOBAaHHBIM OTPaKEHHEM
0a30BOM HAyKU XMMUU Ha ONpPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOIO OOIIEro 0Opa30BaHHsS OPUEHTHPOBAH HAa OCBOCHHUE
00y4aroIMMUCS CUCTEMbI I1€PBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHUYECKON XUMHU U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrpykTypa copep:KaHMsl IPOrpaMMbl MO0 XMMHUU C(OPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxoja kK e€ mzydeHuro. CopepixaHHe CKJIAAbIBAETCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbI IMOHATHH O XuMHuYeckod peakuuu. OOGe 3TU CHCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHYECKUX NPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMWY,

— YUYEHHS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— IPEACTaBIECHUN 00 AJIEKTPOIUTUUECKON AUCCOLMAIINY BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA PACCMATPUBAOTCS HA OCHOBE OSMIIMPHYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJIHAS (YHKIMU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
MPAKTUYECKOI0 IPUMEHEHHUS U MOJIYyYeHHs U3y4aeMbIX BEILECTB.

OcBoeHME MpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHMIO TPEACTABICHUS O
XUMHUYECKON COCTaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM IT03HaHUs B Hayke. M3ydyeHne xummun
MPOUCXOAUT C TMPHUBJICYEHHEM 3HAHUW M3 paHee M3YUYEHHBIX YYeOHBIX MPEAMETOB:
«Oxpyxarommii Mmupy, «buonorus. 5-7 knaccel» u «Pu3muka. 7 Kjaace.

[Tpu u3yyeHnH XMMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOHN NEATETbHOCTH YelloBeKa U Kak OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajlada y4eOHOro mpeaMeTra COCTOUT B (POPMHUPOBAHUU
CUCTEMBbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHNH K HAYYHBIM METOJaM MO3HAHUS IPU U3YYEHHUH BEIIECTB U XUMHUECKUX PEAKIUH, B

GbopMUPOBAHUM U DPA3BUTHH [O3HABATEJIbHBIX YMEHUH M HMX TNPUMEHEHHMH B Yy4eOHO-



MO3HABATEIIbHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOEHUH MpaBUil OE30M1aCHOTO
00palieHus C BeECTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy M3ydyeHMM XMMHUU HA yYpOBHE OCHOBHOTO 00IEro oOpa3oBaHUS BaXKHOE 3HAUYCHUE
MPUOOPENHN TaKKe LEH, KaK:

— (popmHupoBaHUE MHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHSATHIO PEIICHUH, CIIOCOOHON ananTUpOBaThCA K
6BICTpO MCHAKOIINMCS YCIIOBHUAM KU3HU,

— HAaNpaBJICHHOCTh OOY4YEeHHMsS Ha CHCTEMaTHYeCKoe MpUOoOIIeHne O0O0ydJaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(hOPMUPYIOLTUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XHUMHH,

— ofecrnieueHue YCJIOBHM, CHOCOOCTBYIOUIMX IPHOOPETEHUIO OOYYaOLIMMUCS OIIbITa
pa3HoOOpa3HON AeATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETESHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue o0mel GyHKIMOHATHPHONW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qucjiie YMeHI/If/'I OO0BICHITH U OLCHUBATL ABJICHHA OKPYXAOLICTO MHUPA, HWCIIOJb3YyA 3HAHUA U
OTBIT, TOJYYCHHbIE MPU H3IYYEHUH XUMHUHU, TMPUMEHATh HMX MpPU pElIeHUH MnpodieM B
MOBCE/IHEBHOM JKU3HU U TPYAOBOI 1€ATEIbHOCTH;

— ¢opMHpOBaHKE Y 00YUAIOIIUXCS TYMAaHUCTUUECKUX OTHOIIECHUHM, TOHUMAHHS [IEHHOCTH
XUMHYECKHX 3HAHWUHU JUIS BBIPAOOTKH SKOJIOTUYECKH IIEJIECOO0pa3HOTO TOBEACHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B ILIEJSAX COXPAHEHHUS CBOErO 3J0POBbS U OKPYXKAIOLIEH NMPUPOIHON
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHs OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTU AajJbHEUIIero 00yueHUs.

OO1ee 4nciIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68

yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XUMHS B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Mmacca. OTHOCHUTENIbHAST MOJICKYJISipHast
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KonunuectBo BemectBa. Monb. MomnspHas macca. B3anMoCBs3b KOJIWYECTBa, MAacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BeniecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MaCChl BEIIECTB. XuMuieckue ypaBHeHus. Knaccuduxanus XuMUYeCKuX peakuui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYJOM, MpaBHIaMH pabOThl B JIAOOpaTOpPHH M MpUEMaMHu
oOpatieHusi ¢ 1abOpaTopHBIM OOOpYIOBAaHUEM, M3y4YEHHE W OMHUCaHuEe (DU3HUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAaHNE METHOUW MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCIIOTOM) SBJICHUMN, HAOII0IeHHE
U ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paznoxeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM conu Menu (), usydenme crmocoOoB
pasleneHuss CMecei: C TOMOIIBI0 MarHuTa, (UIBTPOBAaHWE, BHIMAPWBAHUE, AUCTHILIALINS,
xpomaTtorpadusi, TMpOBENEHHWE OYUCTKHA TOBAPEHHON COJHM, HaONIOJIEHWEe U OIHCaHue
pEe3yNbTaTOB TMPOBEJAEHUSI OMbITA, WUIIOCTPUPYIONIETO 3aKOH COXPAHEHHUS MAacCChl, CO3/IaHUE
MoIeNIel MOJIEKYIT (IITapOCTEP)KHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — 3J€MEHT U IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XMMHUUECKHUEe CBOWCTBA (peaKiud TOPEHHUS).

Okcuapl. Ilpumenenue xucmopoma. CrocoObl TMOJTyYEeHHUS KHCIOpPOJa B JabOpaTOpuu u



npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAH(pUKAIUS
KHCJIOPOJA.

TernnoBoil 3¢ (deKkT XUMHUECKOW peaklIuu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/AYyXa, YCHIICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT M mnpocroe BemecTtBo. HaxokaeHue Boxopoda B IPUPOJE,
bu3HUYeCKre U XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oTydeHus. KucioTer u comu.

Monsipablii 00BEM razoB. PacuéThl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiictBa BOAbl. Boma kak pactBoputens. PactBopbl. Hackimennsie u
HEHACBIIICHHBIE pacTBOpbl. PacTBopuMoOCTh BemiecTB B Boje. MaccoBas 10jsl BEIIeCTBa B
pactBope. XuUMHYECKHE CBOMCTBAa BOAbl. OcHOBaHMS. Pojib pacTBOpPOB B MPHUPOJEC U B KUZHU
yenoBeka. KpyroBopoT BOApl B mpupoje. 3arpsi3HEHUE MNPUPOJIHBIX BoA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yroiue (OCHOBHBIC, KHCIIOTHEBIE, aM(OoTepHEIC) U HecoleoOpasyromue. HomeHkiatypa
OKCUJI0B. DU3nyecKne U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyueHue okcuaos.

OcHoBanusi. Krnaccudukanuss OcCHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Homenkmarypa ocHoBaHmil. Pu3nUecKMe M XMMHYECKHE CBOWCTBa OCHOBaHMU. [lomyuenume
OCHOBaHUM.

Kucnoter. Knaccuduxanus kucinor. Homenknarypa kucinot. @usndeckue U XUMHUECKUE
cBoiicTBa kucioT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucmior.

Comu. Homenknarypa coneil. ®duznueckue U XumMudeckue coictBa coseil. [lomydenue
COJIEH.

['eneTnueckasi CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeiesieHne COJepKaHUs KUCIOpoJa B BO3AYyXe, MOJIyYeHHEe, COOMpaHue,
pacro3HaBaHME€ M HM3y4y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJEHHE B3aMMOJEWUCTBHS BEIECTB C
KHCIIOPOJIOM U YCIIOBHSI BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), 03HaKOMIICHUE C
oOpa3llaMd OKCHIOB M ONUCAHHE WX CBOMCTB, TMOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeicTBue Bogopoaa ¢ okcumom wmemu (1)
(BO3MOXHO HCTIONB30BaHUE BUCOMATEPHUATIOB), HAOIIOACHIE 00pPa3IOB BEMIECTB KOJIUIECTBOM
1 Monb, uccnenoBaHue OCOOCHHOCTEH pPAaCTBOPEHUS BEUIECTB C PA3TUYHON PACTBOPUMOCTBIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccoBOM Jo0Jiel pacTBOPEHHOTO BEIECTBA,

B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE



BUJICOMaTEPHUAJIOB), HCCIEAOBAHUE OOPA3I[0B HEOPraHMYECKHUX BEIIECTB Pa3IMYHBbIX KJIACCOB,
HaOJI0JICHUE M3MEHEHUsI OKPAaCKM WHJMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOUeH, M3ydeHue
B3aumojieiictBusi okcuga meau (ll) ¢ pacTBopoM cepHOM KHCHOTBHI, KUCJIOT C METaJUlaMu,
peakuMii HEWTpalau3aluH, IOJIyYeHHE HEpPaCTBOPHUMBIX OCHOBAHUM, BBITECHEHHE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «BakHelmue
KJIACChl HEOPTraHUYECKUX COCIUHEHUIN.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4yeckux jiemeHtos /[, HU.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(PUKAMKA XUMHUUYECKHX dJeMeHTOB. [lonstne o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMEIbHBIC METAJLIbI, TaJOTE€HbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIE 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepmoamueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u JamuHHONEpHogHas ¢opmbl [lepruogudeckoil CHUCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX szaep. HM3ortomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX IeMEeHTOB [leproandeckoit cucTemsl
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoint cucreme JI. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyeckoil CHCTEMbI XUMHUYECKHUX AJIIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. 1. . MeHnenees — y4€HbIl U IpaykJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHast u HEMoJIsIpHAsT) CBSI3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHYECKUX 3J1EMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iporeccel
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oO0pas3IoB BEMIECTB METAUIOB W HEMETAIOB, B3aWMOJCHCTBHE THUIPOKCHIA
[MHKA C PacTBOpAMH KHCJIOT W IIEJTOYEH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEaKlnii (TOpEeHUE, PEaKIIuy PAa3I0KEHUS, COSTUHEHUS).

Mesicnpeomemmuuie ceasu



Peanuszanus MEXNpPEeAMETHBIX CBA3CH IPU U3YYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
Yyepe3 HCIOJIb30BaHME KaK OOLIMX ECTeCTBEHHO--HAYYHBIX IOHATUH, TaK W IOHSATHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOue ecTeCTBEHHO--HAY4HbIE IOHATHS: Hay4HbIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, HW30TOIIbI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3831561, ComHIle.

buonorust: porocunres, nqpixanue, ouochepa.

['eorpadusa: armocdepa, ruzapocdepa, MuUHEpasbl, TOpPHbIE MOPOJIbI, IOJE3HbIE
HCKOIIa€MBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit 3axkoH. lIlepuommueckas cucremMa xumudeckux »saemeHtoB J[. WM.
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XUMHYECKHX
AIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdblUs U UX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XUMHUYECKOW CBS3M. THUNBI KPUCTAIUIMUECKHUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COEIMHEHMH, T€HEeTH4ecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUUECKUX peakuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOUIMX B pEaKUIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aTopa). JK30- H
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsTe o ckopocTH xumuyecko peakuuu. [loHsarve 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. llonarne o XumuueckoM paBHOBecHH. DaKTOpbl, BIMAIOIIME HAa CKOPOCThb

XUMHYECKOM PCaKIUA U IMMOJIOKCHUC XUMHWYCCKOI'O pPaBHOBECHUS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBlieHHE YpPaBHEHHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkuil ¢ UCIIOJIb30BAHUEM METO/]1a JIEKTPOHHOI'0 OajaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTH. KaTHoHBI,
AHUOHBI. MexaHH3M JAMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBUS MPOTEKaHMs pEakMii HOHHOTO OOMEHa, MOJHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMyd Ha HOHBL
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIISCTB (XJIOpUAa HaTpHs),
WCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAaKIHUU OT BO3JECHUCTBHS Pa3IMYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLiecca AUCCOLUALIUN
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUICO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakirii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajka, BBIJICJICHHE Ta3za, oO0pa30BaHHUE BOJBI), OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEINILHBIX PEAKIUN (TOpEeHUe, PeakiMu Pa3jIoKEHUs, COCTUHEHUS),
pacrmo3HaBaHHE HEOPTaHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtasibl M MX coeIUHEHUS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crenienn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJllaMu,
nienoyamu).  XuopoBoaopod. ComsiHash —KHCIOTa, XHMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesoBeka. Baxknelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

O6mas xapaktepuctuka 3ieMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHrne M (U3HMYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M CEePhbl. AJUIOTPOIHBIC MOAU(PUKAIIMKA KUCIOPOJa M Cepbl. XUMHYECKHE CBOMCTBA
ceppl. CepoBosiopoa, CTpoeHHe, (U3MUYECKHe W XUMHYeCKHe CBoicTBa. OKCHUIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA

(oOmme Kak TpEICTaBHTENS Kiacca KHUCIOT W crnenuduyeckue). XUMHYECKHE PpEeaKIlu,



JeKallue B OCHOBE IPOMBIIUICHHOTO croco0a MoslydyeHus cepHoi KucnoTsl. IIpumenenue
cepHOii KucIoThl. COJM CePHOM KHCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-uoH. Haxoxnenue
ceppl M €€ COequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl
COCIMHEHUSIMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEJOTBPALICHHUS.

OOmass xapakrepucTuka 3i1eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (HU3UYECKUue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peaklds Ha MOHBI aMMOHMS. A30THasi KHUCIOTa, €€ IOJyyeHHeE,
duznveckue W XMMHYECKHE CBOMCTBa (OOmIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAJIbHBIX
ynoOpeHnil. XuMHU4ecKoe 3arpsi3HeHHE OKPYKAIoLIed Cpe/ibl COeAMHEHUSIMH a30Ta (KUCIIOTHbIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIHNA
docthopa, puznyeckne n xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xuciora,
¢du3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. lMcnonb3zoBaHue ¢ochaToB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETNIEHU OKUCIIEHHUA. YTJEepOo/, alFIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictra. Ancop6ouus. Kpyropopor yrieposaa B mpupo/e.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHE. DKOJOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TI100aJIbHOTO MOTEIUIEHHs KJIMMaTa, MapHUKOBBIA 3PQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
MIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEILIECTBaX KaK O COEIUHEHHSX yriepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX MepepaboTKu
(6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHITHE O OMOIOTUYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE €IHUHCTBO
OpPraHMYECKHUX Y HEOPTraHUYECKUX COCIUHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4e€HHE M NpPUMEHEHHE.

Coenunenuss kpemHusi B mpupoge. OOmme mnpeactaBiaeHus o0 okcuae kpemaus (IV) u



KpeMHHEBOU KucioTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmme
CTPOUTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene3o0eToH. I[IpoGiembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIbHBIX MATEPUAJIOB B IIOBCEITHEBHOM KM3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHrue oOpaslloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKUUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHMS, OIBITHI,
oTpakaromue (U3NIeCKue U XUMHUYECKHE CBOMCTBA TaJOTCHOB M MX COCIUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEpUaOB), O3HAKOMIIEHHME C 0OpasliaMu XJIOpUAOB (TajJoreHUI0B),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUZCOMATEpHaOB), HaONIOJEHUEe Tpouecca OOYrJMBaHUS — caxapa IOx  JeHCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOMN
KHUCTIOTHI, TIPOBEJICHUE KAueCTBEHHOM peakluu Ha cynb(ar-uoH U HaAONIOJIEeHUE NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMIJICHHE ¢ (pU3MYeCKMMH CBOWMCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MOKHO HCITOJIb30BaHHE BUICOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YAOOpEHHIA,
[OJIyueHue, coOMpaHue, paclo3HaBaHHME W U3YUYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHMMOJCICTBHE KOHIIEHTPHUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BaHUE BUJECOMATEPHUANIOB), U3YUEHHE MOJENeld KpUCTANIMYECKUX pEemIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIIMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojdydeHHe, COOMpaHue, paclo3HaBaHKe
U M3y4YEeHHE CBOMCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAaueCTBEHHBIX peaklMii Ha KapOoHAT U
CHWJIMKAT-UOHbl W W3Yy4YEHHE MPU3HAKOB MX IMPOTEKAHUs, O3HAKOMJIEHHE C MPOJIyKIHUEH
CHWJIMKAaTHOM IMPOMBIIIJIEHHOCTH, PELIEHHE 3KCIIEpUMEHTANbHBIX 3a/1ad Mo TeMe «Baxnelimme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/ibl M UX COCAUHEHUS

OOmiass xapakTepUCTHKAa XHMHUYECKHUX DJJIEMEHTOB — METa/VIOB Ha OCHOBAaHUM UX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux amnemeHToB . 1. MenaeneeBa u ctpoeHus
atoMoB. CTpoeHue MeTaioB. MeTtainuyeckas CBsI3b M METAUIMYECKas KPUCTAJUIMUYECKast
peméTka. DIEKTPOXUMHUYECKUN Pl HanpspkeHUH MeTamwioB. Du3MUecKue U XUMHUYECKUE
cBoicTBa MeTauioB. O0mue crnocoOsl MOy4eHUsT MeTa/lIoB. [oHsATHE O KOPPO3UHM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3un. CTuiaBsl (CTaNb, YyTYH, TIOPATIOMUHUN, OpOH3a) U
WX MIPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenouynsle MeTauIbl: OJ0KEHUE B [lepnonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB .

N. MengeneeBa, cTpo€HHE UX aTOMOB, HaXOXIEHUE B mpupoae. PU3HMYECKHE U XUMHUYECKHE



cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMeENbHBIE METAJUIBI MarHuid M KajubLui: moJjokeHue B Ilepuogmueckoit
cucteme xummuueckux snemeHToB JI. M. MeHnneneeBa, CTpoeHHE WX aTOMOB, HaxXxOXJIEHUE B
npupoje. Puznyueckue U XUMUYECKUE CBOMCTBA MarHUs W Kanbliusg. Baxkneiilue coenvHeHuUs
KaJIblMs (OKCUI, THIPOKCHI, CONN). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux anemeHToB [ U.
MenneneeBa, CTpoeHHE aToMa, HaxoXAeHHe B npupoje. dusnueckue U XMMHYECKHE CBOWCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA ATIFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenzeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
xene3a. Okeupnwl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocraB, cBoiicTBa u
MOJTyYeHHeE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METa/lIOB W CIUIaBOB, HX (U3MUYSCKUMH CBOMCTBAMH,
U3YYEHHE PE3YNbTaTOB KOPPO3UU METAIIOB (BO3MOYKHO HKCIIOJNB30BAaHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPUS C BOJIOM (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJabIUs, AIFOMUHUS, IMHKA, xkene3a (l1) u sxenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BaHME BHAEOMATEPUANIOB), UCCIIEIOBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCH/IA IMHKA, PEHIEHHE SKCIEPUMEHTAIbHBIX 3aa4 110
TeMe «BakHeHIre MeTaIbl U UX COSTUHEHUSY.

XuMus M OKpyKamouas cpeia

BemectBa 1 mMaTepuaibl B MOBCEJHEBHOM JKHU3HM uYeloBeka. be3omacHoe MCIoyib30BaHKE
BEIIECTB M XMUMHYECKMX peakuuii B ObiTy. IlepBas momomip Nmpu XUMHUYECKHX OXKOTaxX |
OTpaBJICHHSIX.

XVMHYECKOE 3arpsA3HEHNE OKPYKAIOIIEH cpepbl (MpeaeabHas JOMyCTUMasi KOHLIEHTPaLus
BemecTs, ganee — [1/1K). Poib xuMun B permeHun 3K0JIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHaoB (CTEKIIO, CIIaBbl METAJUIOB, MOJIMMEPHBIE MaTEPHAIbI).

Mesicnpeomemmuuie ceasu



Peanunzanms MeXIpeaAMETHBIX CBS3€H MPU M3YYCHUH XUMHHU B 9 Kitacce OCYLIECTBISCTCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJIAIOMUXCA CUCTCMHBIMU TSI OTACJIBHBIX IIPEAMCTOB €CTCCTBCHHO--HAYYHOT'O LIUKJIA.

OOwue ecTecTBEHHO-HAYYHbIC MOHITUS: HAay4dHbId (akT, TUIOTe3a, 3aKOH, TEOpHS,
aHaNM3,  CHHTE3,  Kiaccuukauusi,  MEPUOJUYHOCTb,  HAOJIOJCHUE,  IKCIIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

®dusuka: Marepusi, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIIbI,
PaAMOaKTHBHOCTh, MOJICKYJA, JJICKTPHUYCCKUN  3apsii, IPOBOJHHMKH, IIOJYIPOBOIHHKH,
JIMDIICKTPHUKH, (OTOIIEMEHT, BEIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBa, Ias,
pacTBOp, PaCTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTe3, ApixaHue, Ouochepa, IKOCHCTEMA, MHHEpPAIbHbBIC YI0OPEHHUS,
MHKPODJIEMEHTBI, MAKPOAJICMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadusa: armochepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE

HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0OwIero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPaBUIAMU U HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JIn4HOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCA
CUCTEMOMN NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALMH M paCIIMpPEHHUE ONbITAa ACSITEIbHOCTU Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUSL:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XMUMHYECKOM HAyKH B >KM3HU COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaLueil 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpolcTBe
Mupa 1 oOlIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEJICTaBICHUS] O COLMAJBHBIX HOPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHMH B
KOJUIEKTUBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOM,
yueOHO-UCCIIE0BATENbCKOM, TBOPUYECKONM W JpPYruxX BUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOM JI€ATENbHOCTH NP BBIIOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOINIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATelNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHHWE M TOCTYNKH CBOMX TOBAPUIIEH C MO3UIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pEaKluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAayKH U COCTABJISIIOIINE OCHOBY ISt
NMOHMMAHUA  CYUIHOCTM HAy4HOM  KapTUHBl MHpa, MpeJICTaBiIeHHs] 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKA C IMPUPOJHOM CpEeNoi, O posin

XHUMHUHU B ITIO3HAHWUHU 3THUX SaKOHOMepHOCTCﬁ;



MO3HABATCIIPHBIC MOTHBBI, HAIIPABJICHHBIC HA ITOJIYYCHHE HOBBIX 3HAHUW IO XUMHH,
HEOOXOMUMBIC JUJIsi OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBJICHUMN, IO3HABATEIBHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIBHOM paboTHI
C y4eOHBIMH TEKCTaMHM, CIIPABOYHOHN JUTEPATypOH, MOCTYHHBIMA TEXHUYECCKHMMH CPEICTBAMHU
WH(OPMALMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0 W TIO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH U YPOBHS OOYUYCHHS B TajbHEHILIEM;

4) opMHUpPOBAHHS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE NI €HHOCTH JXHU3HH, OTBCTCTBCHHOI'O OTHOLIICHUA K CBOGMy SIIOpOBI)IO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 JKW3HH, OCO3HAHWE IOCICACTBHA W HENPHUATHE BPEIHBIX
NpUBBIUEK (YMOTPEOJICHUS alKOrojs, HAPKOTHKOB, KYpPEHHs), HEOOXOIMMOCTH COOJIOIACHMUS
npaBui 0€30IaCHOCTH TpU OOpallleHHH ¢ XMMHYECKHMMH BEUIECTBAMHU B OBITY W peajbHOMN
JKU3HHU,

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYCCKOMY M3YYCHHUIO MPOMECCHil u TpyJa pa3IudHOrO POJia, YBAXKCHHUE K
TPyAy W pe3ysbTaTaM TPYIOBOH JEATCILHOCTH, B TOM YHCJIE HAa OCHOBE IPHUMCHEHHUSI
IOPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP WHIUBUAYAIbHONW TPaeKTOPUU
MPOJIOJDKEHHsST 00pa3oBaHMsI C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOM NeATEeNbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJIalTUPOBATHCS B TPO(HECCHOHATILHOM Cpelie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emire,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 U Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIOICHHUS TIPAaBIII O€30MacHOTO TTOBEJAEHUS TP padOTe C BEIIECTBAMH,
a TaK)Ke B CUTYalUsIX, YTPOKAIOIINX 3JI0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJydaeMble MPH H3YUYEHUU XUMHUH, IS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEIOi, ISl TIOBBIIIIEHUS YPOBHS SKOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIOOATFHOTO XapakTepa SKOJIOTHYCCKHX MPOOJIeM W MyTed WX PemeHUs
HOCpeI[CTBOM METOJ0B XHUMHH, SKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/IH pYKOBOHCTBOBaTBCSI UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMATBLHOU MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI



B cocraBe MerampeaMeTHBIX pe3yIbTaTOB BBIACISAIOT 3HAYUMBIC IJIsT (HOPMHUPOBAHHS
MHUPOBO33pEHHUST OOIICHAYYHBIC MOHATHUS (3aKOH, TECOPUSs, MPUHIUI, TUIOTEe3a, (aKT, CHCTeMa,
MPOILIECC, IKCTIEPUMEHT U JIPYTO€.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeAMETaxX | MO3BOJISIOT HA OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEICTABICHHE O
IIEJIOCTHOW HAay4YHOW KapTHHE MHpa, ¥ YHUBEpCaJIbHbIC y4eOHBIC NEHCTBUS (ITO3HABATCIIbHBIC,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOPBIE OOECIEYHBAIOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHHPOBAHUIO M OCYIIIECTBICHUIO YI€OHOM e TSIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBrble JJornueckue aeiicTBuA:

YMGHI/ISI HUCIIOJIB30BATh HpI/IéMH JIOTHYCCKOI'O MBINUJICHUS HpI/I OCBOCHHNHU 3HaHHfII
paCKpI)IBaTI) CMBICJI XUMHUYCCKUX HOHSITI/If/'I (BBII[GJI?ITI) nux XapaKTepHme HpI/IBHaKI/I,
YCTaHaBIIMBATh B3aMMOCBSI3b C JAPYTUMU MOHATUSMHU), UCIIONH30BATh MOHATHUS I OOBACHEHUS
OTJENbHBIX (AKTOB W SBJICHUH, BBIOMpPATh OCHOBAHHS M KPUTEPUHM JUIs KjaccuuKanuu
XUMHUYCCKHUX BCHIICCTB U XUMHNUYCCKUX peaKuMﬁ, yCTaHaBJII/IBaTL HpI/I‘II/IHHO-CJICZICTBCHHI)IC CBsA3H
MG)KI[y O6’I)€KTaMI/I 1/13yqu1/m, CTpOI/ITB JIOTHYCCKUC paccyncaeHI/m (I/IHIIyKTI/IBHI)Ie, IIGIIYKTI/IBHLIG,
110 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHTHh B IMpoliecce MO3HAHMs MOHATUS (MPEAMETHBIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa3OBBIBATH HIMPOKO
HpI/IMCHfleMI)IG B XUMHUU MOJICIBHBIC Hp@I[CTaBJ'IeHI/ISI — XI/IMI/I‘IGCKI/Iﬁ 3HAK (CI/IMBOJ'I BJ'IGMCHTa),
xumMudeckass ¢GopMylna M ypaBHEHHE XUMHUYECKOH pEakiuu — TpU pElIeHud YydeOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OBTUX MOJENbHBIX MPEJICTAaBICHUN BBIBIATH U
xapaKTemeBaT}, CYHICCTBCHHBIC HpI/ISHaKI/I I/ISyIIaeMI)IX O6’I)€KTOB — XUMHUYECCKUX BCIIICCTB N
XUMHUYCCKUX peaKHI/If/'I, BBISABJISATH O6HII/I€ SaKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CJ'IGI[CTBeHHI)IG CBA3U U
MPOTUBOPEYMS B U3yUaEMBbIX MPOIECCaX U SABICHUSIX.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS.

YMeHI/Ie HUCIIOJIB30BATh ITOCTABJICHHBIC BOl'IpOCI)I B Ka4CCTBEC I/IHCprMeHTa IIO3HAaHUsA, a
TaKX€ B Kaiy€CTBE€ OCHOBBHI IJIA q)OpMI/IPOBaHI/ISI THUIIOTE3bI 110 HpOBepKe HpaBI/IJ'H)HOCTI/I
BBICKA3bIBAEMbBIX CYKJICHHII;

NPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH M TPOBEACHHUIO YUYCHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJI0IaTh 32 XOJA0M TPOIECCa, CAMOCTOSITEIHHO TIPOTrHO3UPOBATH €r0
pe3ynbTaT, (GOopMyaupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM IMPOBEAEHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM pabdoTe.

Pabora ¢ nnopmanmeii:



yYMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TMYHBIX BUIOB
U GOpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE IMOcoOus, pecypcsl HHTepHeTa), KpPUTHYECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI P TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS y4EOHBIX U MMO3HABATEIbHBIX 33a4
OmpeAeEHHOr0 THIMA, MPUOOPETeHHWE OmbITa B OO0JIACTH HUCIOJB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O HCIIOJIL30BAHHS PA3TUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
UHPOPMALIMK U WUTIOCTPUPOBATH pEIIacMble 3a/ladll HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE UCIOJIBb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEeNIOBATEIbCKON
NESITeIbHOCTH HH(POPMAIIMIO O BIUSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOILIeH MPUPOTHON CPEIbI.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JUCKYCCHH) TIO CYHIECTBY
oOcyxmaemMold TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBITIOJHCHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIISAT MOyYSHHbIE Pe3yIbTAaThl MO3HABATEIHHOMN IS TEIILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeslaTh MPE3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y9eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOHW IMMO3HABATEIHHOW U
UCCIIEIOBATEIbCKON JIEATENbHOCTU MPH PEIICHHHM BO3HHUKAIOIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JCHCTBHI, ONpeesieHNe KPUTEPHEB IO OIEHKE KauyecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcaabHble y4eOHbIe AeiicTBUA:

YMEHHUE CAaMOCTOSITENIbHO OMPEAETATh eI AeSTeIbHOCTH, JIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JESTEIBHOCTH, BBIOMpAThH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOPUTM JEHCTBHHA NHpU

BBIIIOJIHEHMHU 3aJaHUil C y‘{éTOM MOJIYUYCHUA HOBBIX 3HAHUH 00 HU3y4aCMbIX 00BEKTaX —



BCIIECTBAX M pCaKOUAX, OHCHHUBATL COOTBCTCTBHEC IMOJIYYCHHOI'O pe3yjibTara 3asIBIICHHOM e,

YMCHUEC UCIIOJIB30BAaTh U aHAJIM3UPOBATHE KOHTCKCTHI, IIPC/JIaraCMbIC B YCJIOBUU 3a;[aHm”1.

INPEJIMETHBIE PE3YJIBTATDI

B cocraBe MNPEAMETHBIX PE3YJIbTAaTOB II0 OCBOCHHUIO 0053aTeNILHOTO COACPIKaHUA,

YCTaHOBJIEHHOIO JaHHON (QenepanbHOil paboueil mpoOrpaMMoi, BBIAEISIOT: OCBOCHHBIE

0o0y4aromMMHUCsT HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JeHCcTBHMH, cnenuduyeckue s

HpGI[MeTHOfI obactu ((XI/IMI/ISI)), BUJbI JCATCIIBHOCTU II0 ITOJIYYCHHIO HOBOT'O 3HAHHA, €TI0

HHTEpIIpCTALlUN, npeo6pa30BaHmo " IPpUMECHCHUIO B Pa3JIMYHBIX y‘Ie6HHX H HOBBIX CUTyallUAX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl HA 0A30BOM YPOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATHUN: aTOM, MOJIEKYJa, XUMHUUYECKUI
AJIEMEHT, TPOCTO€ BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OAHOpPOAHAS U
HEOJIHOPO/IHAS), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas J0Js XHUMHYECKOIrO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COIlb,
AJIEKTPOOTPHUIIATESILHOCTh, CTCIICHb OKUCIICHHSI, XUMUYECKAsl PEaKIusl, KJIaCCH(PUKAIUS
peaKIuii: peakiu COSAMHEHUS, PEAKIINK Pa3JI0KEeHUsI, PEAKIIUN 3aMEIIECHUs, PEaKIIIH
oOMeHa, 9K30- U SHIAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 2P deKT peakinu, SApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas OpOuTanb, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJISIpPHAsE ¥ HETOJsipHAasi KOBAJIGHTHAs CBs3b, MOHHAs CBs3b, WOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi 10J1s BellecTBa (IIPOLIEHTHASI KOHIIEHTPAIHs) B paCTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUA WU MPUMEHSATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

UCIIONIb30BaTh XMMHUYECKYI) CHMBOJHUKY [UISI COCTaBi€HHS (OpMyNn BelIecTB U
YpPaBHEHUN XUMHUUYECKUX PEAKLIUM;

OTpeeNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
omnpeAenéHHOMY KJaccy COeAWHeHW 1o QopmynaMm, BHJ XUMHUYECKOW CBSI3U
(koBasIeHTHAs! ¥ MOHHAS) B HEOPTAaHUYECKUX COCTMHECHUSIX

packpsiBaTh cMbici [lepmoanueckoro 3akona [[. 1. MenneneeBa: 1€MOHCTPUPOBAThH
MOHUMAaHWE TEPUOJANYECKOM 3aBHCHMOCTH CBOMCTB XHUMHUYECKHX JJIEMEHTOB OT HX
nosioxeHuss B Ilepumomuueckoi cucTeme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,

MOCTOAHCTBA COCTaBa, AaTOMHO--MOJICKYJIAPHOI'O YUCHUS, 3aKOHA ABoraz[po;



® ONUCBHIBATh U XapakTepu3oBaTh TalOianuHyio ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «IJ1aBHas moArpymnmna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Mambie W OONbLIME TMEPHOABI, COOTHOCHUTH
0003HaueHMsI, KOTOphle UMelTcs B Tabmuie «llepuoanyeckas cucreMa XUMHUYECKUX
anemeHnToB J[. M. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHYECKHX OJJIEMEHTOB (COocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpezesieHue UX M0 JIEKTPOHHBIM CII0SIM);

e Kiaccu(UUUpPOBaTh XMMHUYECKHE SJIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XMMUYECKHE
peakuuu (110 YKMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIaCCOB,  IOJATBEp)KJas  ONHCAHUE [PUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KAa4ECTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTa 1Mo (opMylie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKIty;

® [IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESITENIbHOCTH — aHalIW3 U CUHTES,
CpaBHEHME, 0000IIeHNE, CUCTEMATH3alUI0, KIACCU(UKALMIO, BBISIBICHHE NMPUYUMHHO-
-CJICICTBEHHBIX CBSI3€M — JIJII M3Y4YEHUS CBOMCTB BEIIECTB MU XUMHUYECKUX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJEHHME,  HM3MEpeHHe,
MOJIEJIUPOBAaHHE, FIKCIIEPUMEHT (pealbHbI U MBICICHHBII);

e cieloBaTh IpaBujaM I[OJIb30BAHHUS XMMHUYECKOM Tmocyaod u  1ab0paTOpHBIM
000pyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA W KHUCIOpPOAA), MPHUTOTOBICHHUIO
PacTBOPOB C OINPENECIEHHON MacCOBOM J10JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHXK U IPyTHUE).

K konny oOydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHATHUN: XUMUYECKUH SJIEMEHT, aToM,

MOJICKYJId, NOH, KATUOH, aHUOH, IIPOCTOC BCUICCTBO, CJIOKHOC BCIICCTBO, BAJICHTHOCTD,



3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas pEaKUus, XUMHUYECKas
CBsI3b, TCTUIOBOW A(PPEKT peakiuu, MOJb, MOJSPHBIH 00BEM, PacTBOP, AIIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JAUCCOLMAIMS, PEaKIu HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOe paBHOBecHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUU,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHHE M BOCCTaHOBJICHUE, AJIOTPONHs, aM(OTepHOCTh, XMMHYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOPPO3Us
METaJIOB, CIUIABBI, CKOPOCTb XUMHYECKOM pEaKIHUH, MPEeAebHO JOIyCTUMAs
koHneHTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUU BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBI€HUsS (POpMyn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHX JJIEMEHTOB B
COECIMHEHUSAX PpaA3JIM4YHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEeAEIEHHOMY
KJIacCy coeluMHEeHH 1Mo (opmynam, BHI XMMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METAJIJIMYeCKasl) B HEOPraHMYEeCKUX COCJAMHEHHUAX, 3apsj HMOHA IO XUMHUYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuognyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMaHME: OINHUCHIBATh U XapakTepu3oBaTh TaOiauuHyto Gopmy Ileproaudeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoAarpynna (A-
rpynmna)» u «mobounas moarpymmna (b-rpymma)», maneie U OGoONbIINE MEPUOJIBI,
COOTHOCHTb 0003Hau€HHs, KOTOpble HUMEIOTCd B IepUoAMYEecKOd Talnuie, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo IEKTPOHOB U paclpeiesieHUue UX IO JIEKTPOHHBIM CIIOSM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpEJeNax MaJbIX MEPUOJOB U TJABHBIX HNOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY

3¢ dexTy, Mo N3MEHEHUIO CTENEeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);



XapakTepu30BaTh (OMUCHIBATh) O0OmMe M CcHenudUUecKrue XHUMHYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPK/Ias OMKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALMU KUCIIOT, HIEJI0UYEH U COJIEH,
MIOJIHBIC U COKpPAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA, YpaBHEHUS PEaKIIHid,
MOATBEPKJAIOMIUX  CYIIECTBOBAHME T'€HETHYECKOM CBS3M MEXJy BelIeCTBaMU
pa3IMYHbIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (opMylie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEUIECTBA B
pacTBope, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM pPEeaKIuu;

coOnrofaTh MpaBuia IOJNB30BAHHUS XHMHUYECKOW TIMOCYIOoM ©  Ja0OpaTOpHBIM
o0opyIoBaHMEM, a Tak)Ke IMpaBHja OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBUHU C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYCCKUX OTIBITOB IO TOJTYICHHIO
¥ COOMpPaHHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YTIEKUCIIOTO ras3a);

MPOBOJIUTh PEAKLUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPa3JIMYHBIX BEUIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METaJUIOB, TPUCYTCTBYIONINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;
MIPUMEHSATH OCHOBHBIE OTEPAIMH MBICIUTEIBHON JESITEIIBHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIMI0, BBISBICHUE TPUYUHHO-CIICICTBEHHBIX
CBsI3€M — JUISI M3YYEHHS] CBOMCTB BEIIECTB M XUMHUYECKUX PEaKLUid, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHUS — HaONIOJEHWE, W3MEPEeHHUEe, MOJCIMPOBAHUE,

SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuoreka [{OK
' MPAKTUYECKOU EeSITETbHOCTH https://myschool.edu.ru/
YeJIoBeKa
12 BemtecTBa 1 XuMHU4ECKHUE 15 1 0 bubnunoreka LIOK
' peakuuu https://myschool.edu.ru/
Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

Bosayx. Kucnopos. [Tousitue Bubnnorexa [IOK

2.1 06 oKCHIAX 6 0 1 https://myschool.edu.ru/
59 Bomopoa.IToustue o 8 0 . bubmuoreka [IOK

' KHCJIOTaX U COJISIX https://myschool.edu.ru/
Bona. PactBopsl. [TonsiTue bub6mmorexa [IOK

23 00 OCHOBAHUSX 5 1 1 https://myschool.edu.ru/
OCHOBHBIE KJIACChI bubmuoreka [{OK

2.4 HEOPraHUYECKUX 11 1 1 https://myschool.edu.ru/

COeTUHEHUN

Hroro 1o pasneny 30



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

[Tepuoanueckuii 3aKOH U
IIepunonnueckas cucrema

bubnunorexa LIOK
https://myschool.edu.ru/

3.1 XUMHYECKUX 3JIeMEHTOB /J[. 5
N. Mennene-ea. CtpoeHue
aToma
Xumuyeckas CBSI3b. bubnunoreka LIOK
3.9 OKuCIUTENbHO- 10 https://myschool.edu.ru/
BOCCTAHOBUTCIBbHBIC
peaknuu
bubnuoreka [{OK
Hroro mo paszey 15 https://m.edso0.ru/7f41837c
Ha3sBanue monyus
PeszepBHOE Bpems 3 bubmorexa LOK
https://myschool.edu.ru/
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbie)
Ne /i P Konrtpoannbie IIpakruueckue p
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpenue U yriaybiieHUe 3HAHUN 5 ! 0 Bubmoreka [IOK
' OCHOBHBIX Pa3/IeNoB Kypca § Kiacca https://myschool.edu.ru/
OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHX bubmoreka [IOK
12 peaiyit 4 0 0 https://myschool.edu.ru/
13 DIIEKTPOIMTHIECKAS TUCCOLUALINSL. 3 ! ! bubmorexa IIOK
' XHUMHUECKHE PEaKIMH B PACTBOPAx https://myschool.edu.ru/
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO6w1ast XapakTepPUCTHKA XUMUYECKHX 4 0 N bubnmoreka IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst hitps://myschool.edu.ru/
OO11ast XapaKTepUCTHKA XUMHYECKUX bubmuoteka [IOK
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 https://myschool.edu.ru/
COEIIMHEHUS
OO0mias XxapakTepuCcTUKa XUMHIECKIX bubnuotexa [JOK
2.3 aneMmeHToB VA-rpynmsl. A30T, pochop u ux 7 0 1 https://myschool.edu.ru/
COEIIMHEHUS
24 OO61ast XapakTEPUCTUKA X UMUYECKUX 8 1 5 bubmmorexa [IOK

anemeHToB |VA-rpynmel. Yriepon u

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KPEMHUU U UX COCUHECHUS

Wroro no pazueny 25
Pa3nen 3. MeTaunibl U UX COeIMHEHUS
bu6nmorexa [IOK
bubnuoreka [IOK
3.2 Baxxneille MeTanbl U UX COEIUHEHUS 16 https://myschool.edu.ru/
Hroro mo pazueny 20
Paszpnen 4. Xumus u oxkpy:xamomas cpeaa
bubnuoreka [{OK
4.1 BemiectBa 1 MaTepualbl B )KM3HU YEJIOBEKa 3 httos://myschool.edu.ru/
Htoro no pazneny 3
Ha3Banue MmoayJist
PesepBHOE Bpems 3 bubmiorexa LOK
P P https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoauuecTBO 9acoB JJIeKTPOHHbIE
Ne Jlara P
undgposbie
n/ Tema ypoka Bcer Ip. HU3Yy4eH IIporpamma BocnnuTanust
K. p. o0pa3oBaTesibH
1I 0 P us
ble pecypchl
IMpeamer xumun. Poss xumun bubmmorexa [IOK
B JKHU3HU 4eJIoBeKa. Tena u 1 0 0 https://myschool.ed
u.ru/
BEIIECTBA
bubnuorexa [IOK =~ ®opmupoBaHue CO3HAHHS CBOETO
https://myschool.ed = eauHcTBO ¢ Hapogom Poccuu kak
ITonsTHE 0 MeTOIAX /
1 0 0 u.ru/ UCTOYHUKOM BJIACTH U CYOBEKTOM
MO3HAHUA B XUMHU . s
THICSTUEIETHEH POCCUIICKOM
roCy/IapCTBEHHOCTH,
bu6mmoreka [IOK
qI/ICTI)Ie BCIICCTBA U CMECCH. 1 O O https//mvschooled
CrniocoOsI pa3aeneHus cmecei u.ru/
[TpakTuaeckast pabota Ne 1 bu6nmoreka [JOK
«[TpaBuia paboThI B https://myschool.ed =~ MopmupoBaHue yBaXKeHUS K
1ab0paTOPUH U MPUEMBI 1 0 1 u.ru/ roCyJapCTBEHHBIM cuMBOIaM Poccun,
oOpareHus ¢ 1ab0paTOpHBIM Mpa3IHAKaM.
000opyI0BaHUEM»
[IpakTuyeckas padora Ne 2 bubmuorexa [IOK
«Paznenenue cmeceii (Ha 1 0 1 https://myschool.ed
IPUMEPE OUUCTKH u.ru/
MOBapEHHOM con)»
ATOMBI 1 MOJIEKYJIBI 1 0 0 bubnmorexa [[OK =~ ®opmupoBaHue HEMPUATHS TFOO0H



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.ed
u.ru/

JUCKPUMHUHALMU TPaXKJ1aH, IPOSIBJICHUN
IKCTpPEMH3Ma, TEPPOpHU3Ma, KOPPYIILHH B
oOrrecTBe.

XHUMHYECKHE JIEMEHTHI.

bubmuorexa [JOK
https://myschool.ed

7 3HaKku (CHMBOJIBI)
XUMHUYECKHX 3JIEMEHTOB u.ru/
bubnuorexka [JOK = ®opmupoBaHrue TOTOBHOCTH K YYacTHIO B
https://myschool.ed = >xku3HU Kiacca, MKOJIBL, B TOM YHUCIIE
3 [IpocTbie U CllOXKHBIE u.ru/ CaMOYIIPaBJIEHUH, OPUEHTUPOBAHHBIN Ha
BEILECTBA y4acTHE B COLUUAIIBHO 3HAYMMOM
NESITEIbBHOCTH, B TOM YHUCIIE
r'yMaHUTapHOU
bubnuoreka [IOK = ®opmupoBaHue co3HaHUS CBOETO
https://myschool.ed = emuHCTBO ¢ PoCCHIiCKMM rOCyaapCTBOM,
u.ru/ OTBETCTBEHHOCTbH 3a €T0 Pa3BUTHUE B
9 ATOMHO-MOJIEKYIJIIPHOE HACTOALIEM U OyIylleM Ha OCHOBE
yueHue HCTOPUYECKOTO TPOCBEIICHMUS],
c(OpPMHUPOBAHHOTO POCCUICKOTO
HAI[MOHAJIBHOTO HCTOPUYECKOTO
CO3HaHMUS.
3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB. XUMHUUECKas Bubmzorexa
10 dbopmyina. BateHTHOCTB HOK
https://myschool.e
ATOMOB XUMHYECKHUX dwru/
DJIEMEHTOB
OTHOCHTETbHAS AaTOMHAS bubmiorexa HOK  popmuposanue rorosroctu x
11 Macca. OTHOCUTeNbHAs hitps:/myschool.ed g momermio obs3anmocTeil TPaKJAaHUH a

MOJICKYJIIpHasd Macca

u.ru/

POCCI/II/I, pcain3ann CBOUX I'paXJaHCKUX



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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npaB ¥ CBOOOJ MPH YBaXKEHUH MIPaB U
cBO0O/I, 3aKOHHBIX MHTEPECOB JPYTUX
JIIOZEH.

MaccoBas J0JI XUMHYECKOI'O

bubmuorexa [JOK
https://myschool.ed

12
3JIEeMEHTa B COCIMHEHUU u.ru/
bubnuorexka [IOK = ®opmupoBaHue co3HaHUs CBOSH
pMup
13 KonnuectBo BewecTsa. https://myschool.ed = HamMoHaNBHOMN, STHUYECKOM
Monb. Monsipaas Macca u.ru/ MPUHA]JICKHOCTH, JTIOOBH K CBOEM
p P y
HapoAy, €ro TPaJAULIUSIM, KYJIbTYpE.
dusnyecKre 1 XUMUYECKHE bubmorexa LHOK
14 sBIeHUsl. XUMHUECKas https:/myschool.ed
u.ru/
peakuus
bubmuorexka [IOK = ®opmupoBaHue yBaxeHuUs K
TIpu3HAKH 1 yCIOBHS https://myschool.ed = wucTopuueckoMy U KyJIbTypHOMY
15 u.ru/ HaCJIEINIO CBOETO U APYrUX HApOIOB
MPOTEKAHUS XUMHICCKHUX
p . Poccun, cumBoItam, npa3zgHUKaM,
peakuit
naMsATHUKAM, TPAIUIHSIM HapOJIOB,
MPOXKHUBAIOIINX B POJTHON CTpaHe.
3aKOH COXPAHEHHST MaCChI bubmiorexa [OK
16 BEIIECTB. XUMUYECKUE https:/myschool.ed
u.ru/
ypaBHEHUS
Brrunciienust kom4uecTna, bubnmuotexa [JOK =~ ®opmupoBaHue HHTEpEC K MO3ZHAHHUIO
17 MaccChl BEIIECTBA I10 https://myschool.ed = pomHOrO sI3bIKa, HCTOPUH U KYJIbTYPbHI
YPaBHEHUSAM XUMHYECKHUX u.ru/ CBOETO Kpasi, CBOET0 Hapo/ia, IPYrux
peaxiuit HapozaoB Poccum.
18 Knaccudukanust xaumMuaeckux bubnuorexa [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
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peakiuit (coequHeHus,
pa3JI0XKeHUs, 3aMeIlleHus,
obMeHa)

https://myschool.ed
u.ru/

19

20

21

22

23

24

M. B. JlomoHOCOB —
Y4EHBIA-DHIUKIIONEUCT.
O06o0061IEHNE U
cHCTeMaTH3amus 3HaHUuH

Kontponbnas paborta Nel no
Teme «BemecTBa u
XUMHUYECKHUE PEAKIIHI

Bosnyx — cMmech rasos.
CocraB Bo3ayxa. Kucinopon
— 3JIEMEHT U TIPOCTOe
BerecTBo. O30H

dusnueckue 1 XMMUYECKHe
CBOMCTBA KHCIOpOJa
(peakiuu OKUCIICHUS,
ropenue). [lonsarue 00
OKCHJIaX

Crioco6b! nosyueHust
KUCIIOpOa B JTabOpaTopuu u
IMPOMBIINIJICHHOCTH.
[Ipumenenue kucaopoa

TemnnoBoit a¢ ekt

bubmuorexa [JOK
https://myschool.ed
u.ru/

bu6mmoreka [IOK
https://myschool.ed
u.ru/

bu6mmoreka [JOK
https://myschool.ed
u.ru/

bu6nmoreka [JOK
https://myschool.ed
u.ru/

bubmuoreka [JOK
https://myschool.ed
u.ru/

bu6nmoreka [JOK

DOopMUPOBAHKE YBAKEHUS K
JOCTHXKEHHUIM Hamer Poanaer — Poccun
B HayKe, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHX, OOEBBIE OJABUTH U
TPYJIOBbIE TIOCTUKEHUS FEPOEB U
3anUTHUKOB OTeuecTBa B MPOLILJIOM U
COBPEMEHHOCTH.

dopMHUpOBaHUE TOTOBHOCTHU K YYaCTHIO B
MEPOIIPUATHIX MATPUOTHIECKON
HaIIPaBJIEHHOCTH.

dopMHUpOBaHUE HENTPUATHUS
AHTUTYMaHHBIX U aCOLMAIIbHBIX
MIOCTYIIKOB, MIOBEJEHUS, TPOTUBOPEYAIINX
TpaJuLIMOHHBIM B Poccun ayxoBHO-
HPaBCTBEHHBIM HOPMaM U IIEHHOCTSIM.
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XUMHYECKON PEAKIIUH,
MOHATHE O TEPMOXUMHUYECKOM
ypaBHEHUH, FK30- U
SHJIOTEPMHUUYECKUX PEAKIUAX

https://myschool.ed
u.ru/

TormBo (HedTh, yrois u
MeTaH). 3arpsi3HEHUE

bubmuorexa [JOK
https://myschool.ed

DopMHUpPOBaHUE YBAXKEHUS K JTyXOBHO-

25 BO3JlyXa, CIIOCOOBI €ro u.ru/ HPABCTBEHHOH KYJIbTYpE CBOETO Hapo/a.
Ipe0TBPALICHUS
[IpakTuueckast padora Ne 3 bubmmorexa [IOK
26 1o reme «llonyuyenue u https://myschool.ed
cobupaHue KMCIOpoa, u.ru/
U3y4YCHUE €r0 CBOMCTB
BO0POA — 3MEMEHT 1 bubnmoreka [JOK 3
97 HPOCTOE BELLECTBO. https://myschool.ed =~ POpPMHpOBaHHE JyXOBHBIX LIEHHOCTEH U
HaxoskIeHHe B MPHpOTE u.ru/ HpPaBCTBEHHBIX HOPM HapoaoB Poccum.
duznYecKrue U XUMHUYCCKHE bub6mmoreka IIOK
28 CBOHCTBA BOAOPO/IA. https://myschool.ed
IIpumenenne Bogopoaa u.r/
bubnuoreka [IOK =~ ®opmupoBaHue TOTOBHOCTH OLIEHUBATh
https://myschool.ed = cBo€ moBeieHNE M IOCTYIIKH, TOBEICHHUE
u.ru/ Y MTOCTYTIKU APYTHUX JOJEH C MO3ULUN
29 [ToHsATHE O KHCTIOTAX U COJSAX TPaTUIIMOHHBIX POCCHUCKUX TyXOBHO-
HPABCTBEHHBIX IIEHHOCTEH U HOPM C
y4€TOM OCO3HAHUS MOCIEICTBHMA
HOCTYIKOB.
30 Cnoco0sI ToTy4eHus bubnuorexa [JOK

BOJIOpPO/Ia B TaOOpaTopuu

https://myschool.ed
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u.ru/

[IpaxTuueckas padora Ne 4
o teme «llonydenue u

bubmuorexa [JOK
https://myschool.ed
u.ru/

DOopMHUPOBAHUE MTOHATUSA O COOTHOILICHHE
CBOOO/IBI M OTBETCTBEHHOCTH JINYHOCTHU B
YCIJIOBUSIX MHJIMBUYaJIbHOTO U

00IECTBEHHOTO IIPOCTPAHCTBA, 3HAUCHUE

31 Y IIEHHOCTh MEXHAITHOHAJILHOTO,
cobupanue Boaopoaa, .
. MEKPEJTUTUO3HOTO COTJIACHS JIFOJICH,
M3Yy4YEHUE €r0 CBOMCTB) .
HapoaoB B Poccuu, ymeromnuii o61maThes ¢
JII0JIbMU Pa3HBIX HAPOJIOB,
BEPOMCIIOBEIAHMM.
bubmuoreka [JOK
3akoH ABoOrajpo u.ru/
Brruucnenust 00béma, bubnuoteka [JOK
. DopMUPOBAHKE YBAKEHUS K
KOJIM4YeCTBa BEUIECTBA r'a3a 1o https://myschool.ed .
33 / IOCTYOKEHHUAM Hamred Poguael —B
€r0 U3BECTHOMY KOJIUYECTBY u.ru/
" CIIOPTE, TEXHOJIOTUSX.
BEIIECTBA U 00BbEMY
Brruucnenus 00bEMOB ra3oB bubmuoreka [JOK
34 110 YPaBHEHHIO PEaKIMU Ha https://myschool.ed
OCHOBE 3aKOHA 0OBEMHBIX u.ru/
OTHOIIIEHUH Tra30B
bubmuoreka [IOK = ®opmupoBanue yBaxkeHHs K O0€BbIM
35 dusnyeckue U XUMUYECKHUE https://myschool.ed = mogBHram u TPYIOBBIM JOCTHIKCHUAM
CBOMCTBA BOJIBI u.ru/ repoeB M 3aluTHUKaM OTedecTBa B
MIPOIILJIOM ¥ COBPEMEHHOCTH
36 CocrtaB ocHoBanuii. [lonsarue bubmuorexa [JOK

00 MHIMKaTOpax

https://myschool.ed
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u.ru/

Bopa xak pactBoputes.
Hacpiiennsie u

bubmuorexa [JOK
https://myschool.ed

DopMUPOBAaHKE YBAXKEHUS K CTAPLIUM, K
POCCHICKHM TPAJAULIUOHHBIM CEMENHBIM

37 HEHACHIIIICHHBIE PACTBOPHI. u.ru/ [IEHHOCTSIM, HHCTUTYTY Opaka Kak COI03y
MaccoBasi 107151 BEIIECTBA B MY>KYUHBI ¥ )KCHITUHBI JJIs1 CO3aHUS
pacTBope CEMbH, POXKJCHHUS U BOCITUTAHUS JICTEH.
[IpakTuueckas padora Ne 5 bubmmoreka [IOK
o teMe «lIpuroroBnenue https://myschool.ed

38 PacTBOPOB C ONPENEIEHHOM u.ru/

MacCOBOM A0JeN
pPacTBOPEHHOTO BEIIECTBAY

bubmmorexka [IOK =~ ®opmupoBanue uHTEpEca K YTEHHUIO, K
KonTposbhast padora Ne2 mo https://myschool.ed = pomHOMY SI3BIKY, PYCCKOMY SI3BIKY U

39 teme «Kucmopon. Bogopos. u.ru/ JUTEpaType Kak 9acTH JyXOBHOMH

Bopa» KYJbTYPBI CBOEI0 HapO1a, POCCUHCKOTO
o01ecTBa
OKCHIBI: COCTaB, but6mmoreka [IOK
40 KIaccHHKaIHs https://myschool.ed
5
u.ru/
HOMEHKJIaTypa
[Tony4yeHue 1 XuMHYECKHE bubnmnorexka [[OK = ®opMupoBaHue MOHUMAaHUS IEHHOCTU
a1 CBOMCTBa KHCIIOTHBIX, https://myschool.ed = oTe4ecTBEHHOrO U MHPOBOTO UCKYCCTBA,
OCHOBHBIX U aM(OTEPHBIX u.ru/ HApOAHBIX TPAAUIIUNA U HAPOJIHOTO
OKCHJIOB TBOpPYECTBA B UCKYCCTBE.
OCHOBaHUA: COCTaB, Bubmorexa [IOK
42 KIaccnuKaLms https://myschool.ed
9
u.ru/
HOMEHKJIaTypa
43 [lonyuenue n xumMmuueckue bubnmnorexa [[OK =~ ®opmupoBaHue IMOLMOHATBEHO-
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CBOMCTBA OCHOBAHUI

KucnoTsr: COCTaB,

https://myschool.ed
u.ru/

bubmuorexa [JOK
https://myschool.ed

YYBCTBEHHYIO BOCIIPUUMYHUBOCTH K
pPa3HBIM BHJIaM HUCKYCCTBA, TPATUIUAM U
TBOPYECTBY CBOETO M JIPYTUX HAPOIOB,
IIOHHMMAaHHUE UX BIUSHUS Ha ITOBEJACHHE
JIIOZEH.

44 Kiaccudukanus,
HOMEHKJIaTypa u.ru/
bubnunoreka [[OK =~ ®opMupoBaHue NOHIATHIA O pOIIU
https://myschool.ed = Xym0KeCTBEHHOM KyJIbTYpHI Kak CpeICTBa
45 [ToydeHnue u xuMu4IeCcKue u.ru/ KOMMYHHKAIIH U CAMOBBIPKCHUS B
CBOMCTBA KHCIIOT COBPEMEHHOM OOIIECTBE, 3HAUCHUE
HPABCTBCHHBIX HOPM, IIEHHOCTEH,
TPaJULINI B HCKYCCTBE.
Conu (cpennue): bubmuoreka [JOK
46 HOMEHKJIATypa, CIIoCOObI https://myschool.ed
MOJTYYCHUS, XHMAYECKUE u.ru/
CBOICTBA
[TpakTuueckast pabota No 6. bu6mmoreka [JOK
Pemenne https://myschool.ed
47 IKCIIEPUMEHTAIBHBIX 3314 u.ru/
1o TeMe «OCHOBHBIC KJIACCHI
HEOPTaHHYECKUX
COECTUHEHUI)
[eHeTHYeCKast CBSI3b MEKTY bubmiorexa IOK' popmuposanne camosbipakenns B
48 KJIaCCaMH HEOPTraHUYECKHIX https://myschool.ed pa3HbBIX BHJaX UCKYCCTBA, B
COETMHEHUI u.ru/ XYyJI0’)KECTBEHHOM TBOPUYECTBE.
49 0O000menue n bu6mmoreka [IOK
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cUCTeEMaTHU3alus 3HaAaHUN

KoHntponbnas pabora Ne3 mo
teme "OCHOBHBIE KJIaCChI

https://myschool.ed
u.ru/

bu6mmoreka [JOK
https://myschool.ed

dopmupoBaHue yoexx1IeHUs 0 310pPOBOM

50 /
HEOPraHUYECKUX u.ru/ oOpase KU3HHU.
coequueHuin"
IlepBbie MONBITKU bubnuoreka [JOK
51 KJIacCU(PUKAIMA XUMHUYECKUX https://myschool.ed
35ieMeHTOB. [loHsTHE O u.ru/
rpynmnax CXOJHbIX 3JIEMEHTOB
[lepuoauueckuii 3aKOH U bu6mmoreka [JOK
. dopmMupoBaHUE CO3HATEIHLHOTO U
[lepuoauueckas cucrema https://myschool.ed
52 / 000CHOBAaHHOT'O HETIPUSATHE BPEIHBIX
XUMHYECKHX 31eMeHTOoB /1. H. u.ru/
IPUBBIYCK
Menpeneena
bu6mmoreka [IOK
53 Tlepuozet, rpynmsL, https://myschool.ed
HOArPYIIIbI u.ru/
bubnmorexa [[OK = Pa3BuTHe cO3HATENBHOTO yIIpaBICHUS
https://myschool.ed = cBOMM SMOLIMOHAIBHBIM COCTOSHHUEM,
u.ru/ CIOCOOHOCTH aIaNTHPOBATHCS K
Crtpoenue atomoB. CoctaB
54 CTPECCOBBIM CHTYaIlUsIM B OOIIICHHH, B
aTOMHBIX siaep. M3oTombl
Pa3HBIX KOJUIEKTHBAX, K MCHSIOIIUMCS
YCJIOBHSIM (COIMATBHBIM,
UH(POPMALIMOHHBIM, IPUPOJHBIM).
CTpoeHue NEKTPOHHBIX bubmuorexa [JOK
55 000JI04€K aTOMOB 3JIEMEHTOB https://myschool.ed

ITepnonnueckoi cucremst /1.
H. Meunneneena

u.ru/
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XapakTepucruka
XHUMHUYECKOT0 3JIEMEHTA 110

bubmuoreka [JOK
https://myschool.ed

56 €ro MOJI0KEHHIO B u.ru/
[Tepuoanueckoii cucreme /1.
H. Meunnenecena
3nauenue [lepuonuyeckoro bubmmorexa [IOK
dopMHUpOBaHUE YBAXKEHUS K TPYLY,
3aKOHA JIJIsl Pa3BUTUS HAYKU U https://myschool.ed
57 npaktuku. Jl. 1. Menpaenees u.ru/ PEYIILTATAM TPy, TPYAOBBIM 1
o PO eCCHOHAIBHBIM JOCTH)KCHHSAM CBOUX
— y4éHBIH, IeIaror u
i ’ 3EeMJISIKOB.
rpakaHuH
bubmmorexka [IOK o [TpumenstOmMiA 3HAHUS
https://myschool.ed €CTECTBEHHBIX U COLMAIbHBIX
DJIEKTPOOTPULIATETLHOCTD /
u.ru/ HAyK IJI pa3yMHOTIO,
58 aTOMOB XUMHUYECKUX
OEPEKITMBOTO MTPUPOIOTIONBL30BaHUS B
3JIEMEHTOB
OBITY, OOIIIECTBEHHOM MTPOCTPAHCTBE.
bu6mmoreka [JOK
59 OHHAS XHMITIECKAS CBASE https://myschool.ed ®opMHUpPOBAaHUE HETIPUATHUS JEHCTBUM,
u.ru/ MPUHOCSIINX BpPEJ] IPUPOJIE.
bu6mmorexa [IOK
60 KoBanentnas nonsipHas https://myschool.ed
XMMHYECKas CBA3b u.ru/
bu6mmorexa [{OK
XMMHYECKas CBA3b u.ru/
62 C bubmuoreka [IOK =~ ®opmupoBaHHe 3KOIOTHUECKON
TEIEHb OKMCIICHUS

https://myschool.ed

KYJIbTYPbl Ha OCHOBC ITIOHUMAaHHA
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bubmuorexa [JOK

BIIUSTHUS COIUATTBHO-DKOHOMUYECKHIX
IPOIIECCOB Ha MPUPOJIY, B TOM YHCIIC HA
rJ100aTbHOM YPOBHE, TIOHUMaHHUE CBOCH
OTBETCTBEHHOCTHU KaK I'PaKJaHUHA U
oTpeOuTeIISI.

q)OpMI/IpOBaHI/IC OIIbITa 3KOJIOTHYCCKH

u.ru/ pecypcocOeperaroneil 1esTeaIbHOCTH.
bubmuoreka [JOK
64 Oxucmurenm n https://myschool.ed
BOCCTAHOBUTEIH u.ru/
KontposnbsHas pabora Ne4 o butmmoreka [IOK
65 teMme «CTtpoeHue aToma. https://myschool.ed
XUMHUECKast CBSI3b» u.r/
bubnuoreka [IOK = ®opmupoBaHue npeacTaBieHus o
https://myschool.ed =~ coBpemeHHOI Hay4HOI KapTHHE MHUpa,
u.ru/ JOCTH)KEHUSIX HAYKU M TeXHUKH,
PesepBHBIi ypOK. apryMEHTHUPOBAHHO BBIPAXKAIOIIUN
66 O060061IEHNE U MOHMMAaHWE 3HAYCHUS HAYKH B )KH3HU
CUCTEeMAaTH3alMsl 3HAaHUH poccuiickoro o0uiecTBa, 00ecrne4eHnn
ero 0e30MacHOCTH, TYMaHUTapHOM,
COLIMAJIbHOOKOHOMHYECKOM Pa3BUTHH
Poccun.
PeSepBHBIfI YPOK. Bubnuoreka q)OpMI/IpOBaHI/Ie HAaBBIKOB KpI/ITI/I'—IeCKOFf)
67 O606menye i ]_[OK MBINUJICHUS, ONIPEACICHNSA JOCTOBEPHOU

cUcTeMaTHu3anus 3HaHUHU

https://myschool.e
du.ru/

Hay4yHOUM MH(OpPMALK U KPUTHKU
AQHTUHAYYHBIX [IPEICTaBICHUN.
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Pe3epBHBIit ypOK.
68 0O0001EeHuEe 1
CUCTeMaTH3alusl 3HAaHHH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

bubanoreka
[HOK
https://myschool.e
du.ru/

dopmupoBaHre HABBIKOB HAOIIOICHUS,
HAKOIUICHHUS U CHCTeMaTu3aluu (akTos,
OCMBICJICHUS OIIbITA B
€CTeCTBEHHOHAYYHOI 00J1acTsIX
IIO3HAHUA.
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9 KVIACC

KoJunyecTBO 4acoB DJIeKTPOH
HbIe
Ne Hara uu¢poBbI
n/ Tema ypoka U3Y4YeHH e IIporpamma BocnnuTanust
Bcero  K.p. p.p.
n A o0pa3oBa
TeJbHbIe
pecypcsbl
[lepnonnueckuil 3aK0H. hitos://
ps://mys
Teproauyeckas cucrema ®opMHUpOBaHHE TOTOBHOCTH K
1 0 0 chool.edu.r = yyacruro B MEpOITPUATHAX
XUMHUYECKUX dieMeHToR /I, M. o
u/ NaTPUOTHUYECKON HAIpPaBICHHOCTH.
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH https://mys
CBOWCTB XMMHUYECKHUX AJIIEMEHTOB 1 0 0 chool.edu.r
EPBBIX TPEX MEPHOIOB u/
dopMUpOBaHUE HEMPUATHUS
K tace a1 HomeHKAaTYpa https://mys = @HTUTYMAHHBIX H aCOLMATbHBIX
1 0 0 chool edur  TMOCTYIIKOB, IOBEJCHNS,
HEOpPraHMYECKUX BEIIECTB W TIPOTHBOpEYAIIMX TPajMIMOHHBIM B
= Poccun 1yxoBHO-HpaBCTBEHHBIM
HOpMaM M LIEHHOCTSIM.
. https://mys
Busl XuMu4eckoil CBS3M U THIIBI
. 1 0 0 chool.edu.r
KPUCTAJUINYECKUX PEIIETOK u/
KonTponbnas padora Nel mo teme
«IToBTOpEHME U yrayOIeHHe QPopmupoBaHue yBaKEHHS K
SHAHI OCHO eI ca 1 1 0 JTlyXOBHO-HPABCTBEHHOM KYJIbType
HaHUH OCHOBHBIX B K
Pas/ICIoB Kyp CBOETO HapoJa.
8 Kimacca»
Krnaccudukanus XuMrHuecKux 1 0 0 https://mys
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peaKuuii o pa3IMYHbIM MPU3HAKAM

chool.edu.r
u/

ITonsiTHE O CKOPOCTH XMMHUYECKOU https://mys DOPMUPOBAHHE TyXOBHBIX
7 peakuuu. [IoHsTHE O TOMOI€HHBIX U chool.edu.r | menHoCTel U HPABCTBEHHBIX HOPM
TETEPOreHHBIX PEaKIMIX u/ HapozoB Poccum.
[TonsiTHE O XUMHUYECKOM Bubnuore
paBHOBecHH. DaKTOPHI, BIUSIOLINE ka ITOK
8 Ha CKOPOCTh XUMUYECKOW PEAKITHH https://mys
Y MOJI0KEHUE XUMHYECKOTO chool.edu.r
paBHOBECHS u/
bubnuorek dopmMupoBaHUE TOTOBHOCTH
a LIOK OLICHUBATh CBOE MOBEACHUE U
. MOCTYIKH, MIOBEJICHUE U MTOCTYIIKU
} https://mysch . .
9 OxucnurensHO ool.edu.ru/ JPYTUX JIFOJIEH C O3ULINI
BOCCTaHOBUTEJIbHBIC PEAKIINH 001.EdU.IUr TPAAUITHOHHBIX POCCUUCKHIX
JTyXOBHO-HPABCTBEHHBIX LICHHOCTEN
Y HOPM C YYETOM OCO3HAHUSA
MOCJIEJICTBUM MOCTYIIKOB.
bubnmorek
Teopus 2IEKTPOIUTHYECKON a IIOK
10 nuccouuanui. CUibHbIE U c1alble https:/mysch
SIEKTPOJIUTHI ool.edu.ru/
bubnuoTek DopMUPOBAHKE TTOHATHUS O
a IIOK COOTHOIIEHUE CBOOOBI U
OTBETCTBEHHOCTH JIMYHOCTH B
https://mysch CTBCHHOC o¢
YCJIOBHSIX MHJIUBUIYaTIBHOTO U
ool.edu.ru/ 00IIECTBEHHOI'0 IIPOCTPAHCTBA
11 HoHHbIe ypaBHEHHUSI peakui poctp ’

3HAYCHUC U IICHHOCTH
MEKHAIMOHAILHOTO,
MEXPETUTHO3HOTO COTJIACHS JIFOJICH,
HapoaoB B Poccuu, ymerommin
00IIaThCsI ¢ TFOABMH PA3HBIX
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HapoJI0B, BEPOUCIIOBENAHUM.

XUMHUYECKUE CBOWCTBA KHCIIOT U Bubnuorex
12 OCHOBAHHH B CBETE MPEACTABICHUI a [IOK
00 271EKTPOIUTHYECKOM https://mysch
ool.edu.ru/
JUCCOLUAIIUU
bubnuorek
XUMHYECKHE CBOMCTBA COJIeH B a 1IOK PopmupoBaHUE yBAKEHUSA K
13 CBETE MpeICTABIEHHiT 06 htmse/imvech JOCTHXKEHUSM Haielt PonuHel —B
. NUps:/IMYSC ' criopre, TexHOTOrMSX.
ANEKTPOIUTUICCKON TUCCOITUAITIU ool.edu.ru/
bubnuotex
a [IOK
14 [TonsTHE 0 THIPOIU3E COCH https://mysch
ool.edu.ru/
bubmorex ®opMHUpPOBaHUE YBAKEHUS K
O0o01IeHNnE U cUCTEMATU3aLUS a [IOK 0OEBBIM [OJIBUTaM H TPYJIOBBIM
15 — https:/mysch ~AOCTI)XCHHSM IePOEB M 3aLUTHUKAM
ool.edu.ru/ OtedecTBa B IPOILIOM U
COBPEMEHHOCTHU
bubnuotek
ITpakTuueckas padora Ne 1. a [IOK
16 «Pemenne skciepuMeHTaIbHBIX https://mysch
3a7a4» ool.edu.ru/
bubnmorek dopmupoBaHue YBaOKEHUS K
KonrtponsHas pabora Ne2 o reme a [JOK CTapIINM, K POCCUHCKUM
«OIEKTPOIIUTHYECKAS https://mysch = TP3AHIHOHHBIM CCMCHHAIM
17 IIEHHOCTSIM, HHCTHTYTY Opaka Kak
nucconuanusg. XuMHU4ecKue ool.edu.ru/

peaxkiuu B pacTBOPax»

COI03Y MY>KUMHBI U KCHIIUHBI JJIs
CO31aHUuA CEMbHU, pO}K)IeHI/ISI nu
BOCIIMTAHUS JETEU.
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OO01as xapakTepUCTHKA raJOreHOB.

Bubaunorek

a [IOK
18 XHUMHYECKHE CBOMCTBA HA TIPUMEPE https://mysch
XJiopa ool.edu.ru/
bubmnuorex dopmMupoBaHHUE UHTEPECA K
XinopoBogopoa. ColisiHast KUCTIOTA, a ITOK YTEHUIO, K POJHOMY SI3BIKY,
19 XUMHYECKHUE CBOMCTBA, MOJIyUYCHHE, https:/mysch ~PYCCKOMY sI3bIKY H JIHTEPAType Kak
NPUMEHEHUE ool.edu.ru/ qacTu IIyXOBHOﬁ KYJBbTYPBI CBOCTO
HapoJa, POCCUICKOTo 00IIecTBa
bubnuorek
[IpakTuueckas padbora Ne 2 o Teme a IIOK
20 «[TomyueHne ConsTHON KUCIIOTHI, https://mysch
U3y4YeHUE €€ CBOMCTBY ool.edu.ru/
bubmmorex DopMHUpOBaHUE TOHUMAHUS
Brrancienus no ypaBHeHHAM a [IOK [IEHHOCTH OTE€YECTBEHHOTO U
21 XUMHUYECKUX PEAKIUH, ECITU OJIUH https://mysch MMPOBOTO HCKYCCTBA, HAPOIHBIX
W3 pEareHToB JIaH B U30BITKE ool.edu.ru/ Tpaauiuu 1 HApOHOT'O TBOP1IECTBA B
UCKYCCTBE.
bubnnorek
99 OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB a LIOK
VIA-rpymie: https://mysch
ool.edu.ru/
A bubnmrorek dopmupoBaHUE YMOIIMOHATBHO-
JUTOTPOMHBIE MOAMHKALIH a [IOK YYBCTBEHHYIO BOCIIPUUMYHBOCTD K
23 cepbl. Haxoxxnenue cepsl u e€ httos://mvsch = PA3HBIM BHIaM HCKYCCTBA,
COCIMHEHUH B IPHUPOJIE. _p—y—ool odU.r/ TpaJuLUsAM U TBOPUYECTBY CBOETO U
XUMHYECKHE CBOMCTBA CEPhI o ApYTHX HapO/0B, HOHUMAHHUE NX
BJIMSTHUS HA TTOBECHHE JIFOJICH.
24 CepoBoopo/1, CTpoeHue, bubnuotek
(hU3UYECKHEe U XUMUYECKUE a [HIOK
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CBOMCTBA https://mysch
ool.edu.ru/
bubnuortek ®opMUpOBaHKE MOHATUNA O POJIU
a IIOK XyJI0)KECTBEHHOM KYJIBTYPBI KaK
Oxkcunpl cepol. CepHas KUCIOTAa, httos://mysch | CPEZICTBA KOMMYHHKAIHH o
nttps://mysch
25 ¢busznuecKkrue 1 XuMHUYeCcKHe L edu.ru/ CaMOBBIPAKEHUS B COBPEMEHHOM
CBOfICTBa, MPUMEHEHNE 0ol.edu.ru/ O6U_IeCTBe, 3HAYCHUC HPAaBCTBCHHBIX
HOPM, IIEHHOCTEH, TpaIulI1il B
HCKYCCTBE.
XHAMHMUYECKHUE PEAKIMH, JIEKALUE B
bubnuote
OCHOBE IMPOMBIIIJIEHHOTO CIIOco0a
. ka [JOK
26 MOJTyYEHUSI CEPHOU KUCIIOTHI. httos /iy
XUMHUYECKOE 3arpsi3HEHUE ARRS.TMYS
y chool.edu.r
OKpY>Karolen cpebl u/
COCTUHEHUSIMH CEPBI B
bubnuotek
Brruncienue MmaccoBoM 10U a [IOK
27 https://mysch
BBIXOJIa MMPOJIyKTa peakluu
ool.edu.ru/
OO1as xapakTepuCcTUKa SJIEMEHTOB bubnmnorek
VA-TpymmeL. A30T, a TIOK @dopMHUpOBAHHE CAMOBBIPAKCHHUSI B
28 PacIpoCTpaHEeHHe B TIPUPOJIE, https://mysch = pasHBIX BHmax MCKycCTBa, B
du3nYecKie 1 XMMUUYECKHe ool.edu.ru/ XYI0KECTBEHHOM TBOPUYECTBE.
CBOICTBA
bubnmorek
AMMuak, ero ¢puznyeckue u a ITOK
29 XUMHUYECKHE CBOICTBA, MOJIydeHHE https://mysch
Y IPUMEHEHNE ool.edu.ru/
30 ITpakTrnyeckas padora Ne 3 o Teme bubnunorek ®opmupoBaHue yoeKACHUS O
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«[Toyuenne ammuaka, U3y4eHue a [IOK 3JI0pPOBOM 00pa3e KU3HU.
€ro CBOMCTB» https://mysch
ool.edu.ru/
bubnnorek
31 A30THas KHCIIOTa, €€ PU3HMYECKHE U a [IOK
XMMHYECKHUE CBOMCTBA https://mysch
ool.edu.ru/
Hcnonb30BaHnE HUTPATOB U COJNEN bubnuotek
aMMOHHS B KaU€CTBE MHUHEPATbHBIX a [IOK POpPMUPOBAHHE CO3HATENBHOTO H
32 ynoOpennii. XuMu4Ieckoe https://mysch ' 0GocHOBaHHOTO HEMPHATHE BPEIHBIX
3arpa3HeHUe OKPYKaroleil cpejibl ool.edu.ru/ | mpuBBIYEK
COCIMHEHUSIMH a30Ta
bubnuotex
dochop. Oxeun dochopa (V) u a [IOK
33 dbocdopHas kucnora, pusndeckue u https://mysch
XUMHUYECKHAE CBOWCTBA, ITOIYyYEHUE ool.edu.ru/
bubnnorek Pa3BuTHE cO3HATENHHOTO
aBJICHHUSI CBOUM 3MOITMOHATLHBIM
Hcnons3oBanu TOB B a lIOK yrp
croms30BanKe Gocparo httos://mysch COCTOAHMEM, CHOCOOHOCTH
https://mysch
34 Ka4cCTBC MUHEPATIbHBIX ool.edu.ru/ aJaNTUPOBATHCSA K CTPECCOBBIM
ynobpenuii. 3arps3HeHNe E— CUTYaIUsIM B OOIICHHUH, B Pa3HBIX
npupoHoii cpexs! hocdaramu KOJUIEKTHUBAX, K MEHSFOIIIUMCS
YCIIOBUSM (COLIMANIBHBIM,
UH(POPMALIMOHHBIM, IPUPOJHBIM).
bubnmorek
Yraepon, pacipocTpaHEHHE B a [TOK
35 npupoje, Gu3nIecKue u

XUMHUYECKUE CBOUCTBA

https://mysch
ool.edu.ru/
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Oxcunel yriaepona, ux (pu3snveckue

Bubaunorek

1 XMMHUYECKHE CBOMCTBA. a [IOK
36 DKoJoru4eckue npooIemsl, https://mysch
CBSI3AHHBIE C OKCHIOM yIieposa ool.edu.ru/
(V)
bubnuoTek
a 1IOK DopMHUpOBaHUE YBAKECHUS K
37 VYronbHasg KUCI0Ta U €€ COTu httos://mvsch TPYAY, pesylibTaTaM Tpyna,
NUPS:/TMYSCN | rpynoBbIM 1 podecCUOHATEHBIM
ool.edu.ru/ JOCTHI)KEHUSIM CBOUX 3EMJISIKOB.
[IpakTuueckas pabora Ne 4 o Teme bubnnore DopMUPOBAHHUE 3HAHUI
"TloyuenHue yrieKneiIoro rasa. ka [JOK €CTECTBEHHBIX U COLIMATILHBIX HAYK
38 K https:/m.ed 1718 pa3yMHOro, 6EpEKINBOIO
aquTBeHHaﬂ"p CAKTIHA Ha 500.ru/00ae  TPUPOJOTOIH3OBAHUS B OBITY,
KapOoHaT-HOH 027¢e 00ILIECTBEHHOM IIPOCTPAHCTBE.
bubnuote
[TepBoHaYaIbHBIE TOHATHS 00 ka [JOK DOpMHpPOBAHHE HEMPHATHS
39 OpPraHUYECKUX BEIIECTBAX KaK O https:/m.ed = nefcTBUi, MPUHOCAILIUX BPE
COCAMHEHHUSX YIJIepoaa 500.ru/00ae | TIpUpOIE.
054e
bubnunore
ka [{JOK
40 Kpemuuii u ero coenunenus https://m.ed
$00.ru/00ae
080a
- bubnuote
pakTudeckas pabora Ne 5.
p ka [JOK
SIIeHNE YKCIIEPUMEHTAITBHBIX
41 https://m.ed

3aj1a4 110 TeMe «BakHenme
HEMETAJJIBI U UX COSOUHEHUI

s00.ru/00ae
0bf2
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DOopMHUPOBAHUE IKOJIOTUYECKON

N KYJIbTYPbI HA OCHOBE TOHUMAaHHUs
KonrponsHas pabora Ne3 1o teme xa [JOK BIIMAHAA CONHATBHO-
. 9KOHOMMYECKHUX MPOIIECCOB HA
42 «BaxxHeunme HeMeTaJUIbl U UX https://m.ed port
IPHUPOJTY, B TOM YUCIIC HA
COEIUHEHUS» s00.ru/00ae
0018 rJ100abHOM YPOBHE, IOHUMaHUE
Hele CBOEH OTBETCTBEHHOCTH KaK
rpaXIaHUHA U TOTPeOUTENs.
OO01mas xapakTepucTHKa .
bubnuor
XUMHUYECKUX HJIEMEHTOB — HOO N DopMHUpOBAHHE OIIBITA
ka [JOK i
MeTaJIoB. MeTamnieckast CBsi3b U a IKOJIOTHHCCKH HATIPABIICHHON,
43 https://m.ed = TPUPOTOOXPAHHOM,
METAJTNYECKasi KPUCTATMIECKast .
. q) N s00.ru/00ae = pecypcocbeperaromeit
pemérka. GU3NYECKUE CBOMCTBA 1036 e TeIbHOCTH.
METaJIJIOB
bubnunore
XHMHUYECKHE CBOMCTBA METAJLIOB. ka [JOK
44 DNEeKTPOXUMUYECKUN P https://m.ed
HaNpsHKEHUNA METAJIOB 500.ru/00ae
1156
OO6mme crmocoOb! MOTyYeHUs Bubnuore
MetaioB. CriaBel. Beraucnenus ka [IOK
45 110 YPAaBHEHUSM XUMHUYECKUX https://m.ed
peakuuil, €Clii OJMH U3 PearcHTOB 500.ru/00ae
COJICPKUT MIPUMECH 1156
dopmupoBaHue MPECTABICHUS O
Bubmmore COBPEMEHHOM HayYHOU KapTHHE
ka [IOK MHpa, TOCTHKEHUAX HAYKH U
46 [TonsiTHE O KOPPO3UU METAIIOB https://m.ed

s00.ru/00ae
1278

TEXHHUKH, apTYMEHTUPOBAaHHO
BBIPAKAIOIINI IOHUMaHUE
3HAUEHUS HAYKH B KU3HU
pOCCHICKOT0 00IIIeCTBa,
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o0ecreueHnH ero 0e30MacHOCTH,
r'YMaHUTapPHOM, COLUAIBHO-
YKOHOMHYECKOM pa3BUTUU Poccum.

Bubmuore dopMHUPOBaHUE HABBIKOB
ka [TOK KPUTHIECKOTO MBIIIICHHS,

47 II{enouHble METAIIITBI https://m.ed = omnpeaeeHUsI JOCTOBEPHOM
$00.ru/00ae HAy4YHOU MH(OPMALINY U KPUTHKH
14b2 AHTUHAYYHBIX MIPEICTABICHHI.
Bu6amoTe dopMHUpOBaHNE HABBHIKOB
xa LIOK HaOII0CHUS, HAKOIUICHUS 1

OKCHIBI X TUAPOKCH/IBI HATPHS U cucTeMaru3anuu (akToB

48 https://m.ed wnn Gaxros,

KaJIus OCMBICJICHUS OIBITA B
$00.ru/00ae i 06
1452 €CTECTBEHHOHAYYHOU 00J1acTsIX
=== ITO3HAHUS.
bubmnore
ka [JOK

[IenouHo3eMeNbHBIC METAJIIBI —

49 y y https:/m.ed

KaJbIUA ¥ MarHui
500.ru/00ae
15e8
Bubmmore dopMUpOBaHUE CO3HAHUS CBOETO
ka [IOK €IMHCTBO ¢ HapoaoM Poccuu kak

50 Baxwnerime coeTMHEHUs KaabLHs https://m.ed = HMCTOYHHUKOM BJIACTHU U CYOHEKTOM
$00.ru/00ae = THICSIYEIIETHEN POCCUHCKOMN
15e8 roCyJapCTBEHHOCTH,

51 OO0001IeHe B CUCTEMaTH3 A

3HAHHUH
bubnuote
.. .. Ka K
JKEcTKOCTh BOMBI U CIIOCOOBI €€ o QPopmupoBaHue yBaKeHHs K
52 https://m.ed

YCTpaHEHUS

s00.ru/00ae
1886

ToCyaapCTBEHHBIM CUMBOJIaM
POCCI/II/I, npa3aHUKaM.
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[Ipaktuyeckas padora Ne 6 o Teme

Bubmnnore
ka [IOK

53 "YKECTKOCTh BOJBI U METOJIBI &€ https://m.ed
ycTpaHeHus" s00.ru/00ae
lae8
Bubmmore  @opmuposanme HenpusTHs 1:060i
ka [JOK JMCKPUMUHALIMK MPaKIaH,
54 AntoMUHUHA https://m.ed  TposABIEHHIT SKCTpEMU3MA,
500.ru/00ae | TeppopH3Ma, KOPPYIIIHHU B
1c64 0o0I1eCTBE.
bubnuote
AmMoTepHBIC CBOICTBA OKCHIA U ka LOK
55 I — https://m.ed
$00.ru/00ae
1c64
dopMHUpPOBaHHE TOTOBHOCTH K
bubmnuore YUYaCTHIO B KH3HH KJIacca, IIKOJIbI, B
ka [[OK TOM YHCJIE CAMOYIIPABIICHHUH,
56 Kenezo https://m.ed = OpUEHTHPOBAHHBIN HA YYACTHE B
500.ru/00ae = COIMATBHO 3HAYUMOM
1d86 JESATEILHOCTH, B TOM YHCIIE
T'YMaHUTapHOU
DopMHUpPOBaHUE CO3HAHKS CBOETO
eIUHCTBO ¢ Poccuiickum
bubmmore rOCyJIapCTBOM, OTBETCTBEHHOCTD 32
OKCHIBI, THIPOKCHIBI M COJIH ka LOK CrO pasBUTHC B HACTOMIIEM 1
57 https://m.ed  GymyIiiem Ha OCHOBE
xenesa (1) u xenesa (I11)
500.ru/00ae | HMCTOPHYECKOTO MTPOCBEIIEHUS,
35e6 chOPMHUPOBAHHOT'O POCCHUICKOTO
HAIIMOHAJILHOTO HCTOPHYECKOTO
CO3HAHMSL.
58 O06o0061IeHre U cucTeMaTH3alus
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3HAHUH

[TpakTrueckas padora Ne 7.
Pemenne skciepuMeHTAIBHBIX

Bubnuore
ka [IOK

dopmMupoBaHUE TOTOBHOCTH K
BBIIOJIHEHHUIO 00sI3aHHOCTEH
rpakaaHuH a Poccuu, peanusanuu

59 . https://m.ed = cBOMX rpakJaHCKUX IIpaB U CBOOOJ
3aj1a4 1o teme «BaxxHeiue
s00.ru/00ae | TIpW yBaKCHUH TIPaB M CBOOOI,
METaJJIBI U UX COCAMHEHUSI 3de8 3aKOHHBIX HHTEPECOB APYTHX
JIIOZEH.
Brruncnenus no ypaBHEeHUsIM
. bubnmote
XUMHUYECKUX PEAKIUi, €CIIH OJUH
ka [IOK
W3 pEeareHTOB JIaH B U30BITKE WJIN
60 https://m.ed
COJICPKUT MpUMecH. Brruncnenus
o $00.ru/00ae
MacCOBOM J0JM BbIXOJa IPOIYKTa 1750
peakiuu
dopMHUpOBaHNE CO3HAHMSI CBOCH
61 OG6o01menne 1 CUCTEMaTH3aLuUs HAI[MOHAIBHOI, STHUYECKOI
3HAHUI MPUHA]IEKHOCTH, JIIOOBH K CBOEMY
HapoJly, €r0 TPATUIIUAM, KYJIbTYpE.
KonTponbnas padora Ne4 no teme
62 «BakHeime MeTaabl M HX
COCTUHEHUS»
DopMUPOBAHHUE YBAKEHUS K
Bubmmore  yeropuueckomy i KymbTypHOMY
ka [IOK
BemecTBa u maTepuaisl B I HACJICIAIO CBOCTO M APYTHX
63 . https://m.ed = HapoxoB Poccun, cumBoIaMm,
TTOBCETHEBHOM JKU3HU YeJI0BEKa
s00.ru/00ae | Tpa3aHUKAM, TaMSTHHUKaM,
3f50 TpaauLUsIM HApOAOB,
MPOKHUBAIOIIUX B POJHOMN CTpaHE.
bubmmore
XHUMUYECKOE 3arpsi3HEHUE
64 ka [IOK

OKpY>Karolleu cpeibl

https://m.ed
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s00.ru/00ae
4270

Ponp xuMuu B pPEIICHUN

Bubnuore
ka [IOK

DopMHUpPOBaHUE UHTEPEC K

65 1 httos-//m.ed  MO3HAHHIO POIIHOTO S3BIKA, HCTOPHH
IKOJIOTHYECKUX TPOOIEM —DW Y KYJbTYPbI CBOErO Kpasi, CBOEro
S00.MUTVae Hapoa, Apyrux HapoaoB Poccun.
4270
bubnuore
PesepBHeIil ypok. O000IICHHE 1 ka LIOK
66 . 1 https://m.ed
CHCTEMATH3alAs 3HAHWI
$00.ru/00ae
0d0a
DOopMUPOBAHKE YBAKEHUS K
Bubmmore JIOCTUKEHUSM Hale Poauapl —
PesepBHBIi ypok. OGOGIIEHHE K ka [IOK Poccuu B HayKe, HCKYCCTBE, CIIOPTE,
67 . 1 https://m.ed = TeXHOJOTUsX, OOEBHIE MMOABUTH U
CHCTEMATHU3AIHS 3HAHUI
s00.ru/00ad TPYIOBEIE JOCTUKCHHUSA T'€POEB U
b33c 3amUTHUKOB OTeuecTBa B MPOILIOM
U COBPEMEHHOCTH.
bubmnnore
PesepBHelIit ypok. O60011IeHNE 1 ka [JOK
68 . 1 https://m.ed
CHCTEMATH3alHs 3HAHUHI
500.ru/00ad
9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOE
obmectBo «M3marenscTBo «lIpocBenienne»
* Xumus, 9 knacc/ I'abpuensua O.C., OctpoymoB U.I'., Cnaakos C.A., AKIHOHEpHOE

obmectBo «M3aatenpcTBO «IIpocBemnieHuey

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Xumust. 9 ki1.: KoHTposibHBIE U IpOBEepOYHBIE paboTh K yueOonuky O. C. 'abpuensaa
«Xumusg. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2010.
I"abpuensn O. C., Bocko6oitnukosa H. I1., mrykosa A. B. HactosibHast kKHUra yauresns.
Xumust. 8 ki1.: Meroauueckoe mocobue. - M.: JIpoda, 2011.

["abpuensn O. C., Octpoymos U. I'. HactonbHast kHura yuutens. Xumus. 9 Ki.:
Meroaundeckoe rmocodue. - M.: JIpoda, 2007.

I"abpuensn O. C., SAmykoBa A. B. Pabouas terpaas. 8 ki1. K yuebnuky O. C. I'abpuensina
«Xumus. 8.» - M.: [Ilpoda, 2008.

[Ma6puensu O. C., SAmykoBa A. B. Pa6ouas terpans. 9 ki. K yueOnuky O. C. 'abpuensna
«Xumust. 9. — M.: Jlpoda, 2008.

I"abpuensn O. C., SlmykoBa A. B. Tetpaap a5 1a00paTOpHBIX ONBITOB U MPAKTHYECKUX
pa6ort. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kinace». M.: lpoda, 2008.
["abpuensu O. C.. SAmykoBa A. B. Terpaab 1715 1a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pab6ort. 9 k1. K yuebnuky O. C. I'abpuensna «Xumus. 9 xknacey. M.: JIpoda, 2008.
["abpuensn, O. C. Meroauueckoe nocodue k yueOHuky O. C. ['abpuensna «Xumus». 8
kiacc / O. C. I'abpuensH. — M. : lpoda, 2018. — 109.
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/
[Ma6puensu, O. C. Metoauueckoe nocodue k yaueouuky O. C. I'abpuensna «Xumus». 9
knacc / O. C. I'abpuensH. — M. : Ipoda, 2018. — 108.
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
IMa6puensu, O. C. MeTonuueckoe mocodne Xumust 8-9 kiacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
["abpuensn, O. C. Xumus 8-11 knacc. MeToanueckue peKoOMeHAaluu U paboyast
nporpamMma

https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-



rabochaya-programma/

I"a6puensn, O. C. JlononHUTENBbHAS T1aBa K YICOHUKY «XUMHS 9 Kitacey»
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-
khimiya-9-klass/

Xumus. 8 ki1.: KoHTposibHBIC U TTpoBepoYHBIe paboThl K yueOHuky O. C. ['abpuensina

«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yimakosa u ap. - M.: JIpoda, 2007

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

[MopTan ¢pynaamMenTanbHOr0 XUMU4Yeckoro oopazosanust ChemNet. Xumuueckas
uHopMarronHas ceTh: Hayka, 06pa3oBaHue, TEXHOIOTHH

http://www.chemnet.ru T"azeta «Xumus» U caiiT a1s1 yautenst «5 uay Ha ypoK XUMHK»
http://him.1september.ru Equnas xomtekuus LIOP: IpenmeTHas KOIIEKIHsS « X MU
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC 3KCIIEPUMEHTHI:
xumus. Komreknust Poccuiickoro o6meo0pa3oBaTeIbHOTO TIopTalia
http://experiment.edu.ru AJIXUMUMK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickast ouMInaaa MKOJIHUKOB 110 XUMUH
http://chem.rusolymp.ru Opranndeckast XUMHSL: SJIEKTPOHHBIN YICOHHK JIJIs CPETHCH
IIIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBINH YICOHHUK

http://www hemi.nsu.ru OTKpbITHINA KOJUTEMK: XUMHUS

http://www.chemistry.ru JlucraHinoHHast OTUMITHAIA 10 XMMHH: TEICKOMMYHHUKAIIMOHHBIN
o0pa30BaTeNbHbIN MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry /lucranionsbie
IBPUCTUYECCKUE OJUMITHAIBI TT0 XUMHH

http://www eidos.ru/olymp/chemistry 3anumarenbHas Xumus
http://home.uic.tula.ru/~zanchem 13 onbrta pabotsr yuutens xumun: cait H.IO.
CoicMaHOBOM

http://sysmanova.narod.ru Kabuner xumuu: caidt JI.B. PaxmanoBoii

http://www 104.webstolica.ru Knaccudukanus XuMudeckux peaxiuii
http://classchem.narod.ru KouTpen — Xumus aist BceX: ydeOHO-UHGOPMAITUOHHBIH CaiiT

http://kontren.narod.ru Marepuanst kadeapsl GU3NIECKON 1 KOIIOWAHON Xxumun FOXHOTO



(henepalbHOTO YHUBEpPCUTETA

http://www.physchem.chimfak.rsu.ru Meroarka o0ydeHusI XUMHH: CaiT Kadeapbl XUMUN
HI'TTY

http://mctnspu.narod.ru Meroauueckoe o0berHeHre yunTeneii xumuu CeBepo-
Bocrounoro okpyra ropoaa MockBbl

http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOIOTHYECKOE COOOIIECTBO

http://www. nanometer.ru OnnaitH-cipaBouHUK XuMH4Yeckux demenToB WebElements

http://webelements.narod.ru ITonyssipHas OMOIMOTEKa XMMUYECKHUX 3JICMEHTOB

http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHbIe 1 cripaBOYHBIEC MATEPHAIBI 10 XUMUH

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumuu

http://chemworld.narod.ru Caiit «BupryanbHas XuMA4ecKas Kosa»

http://maratakm.narod.ru Caiit «Mup xumum»

http://chemistry. narod.ru XuMuK.py: caiit o xumuu

http://www.xumuk.ru Xumudeckas crpanuuka SIpociaBckoro LleHTpa TeaeKOMMYHHUKAIH
¥ HHPOPMAIMOHHBIX CHCTEM B 00pa30BaHUU

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopran ChemPort.Ru
http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yue6ubie u cipaBodHbie
MaTepUaIbI

http://www himhelp.ru Xumus: Marepuansr «Bukumeann» — cBOOOHON SHIUKIONEANN
http://ru.wikipedia.org/wiki/Xumus Xumus i BceX: WLTIOCTPUPOBAHHBIC MaTEPHAITBI TIO
o011ie#t, opraHnvyeckoi u Heopranuyeckoi xumuu http://school-sector.relarn.ru/nsm Xumus
1 ku3Hb — XXI BeK: Hay4yHO-NIOMYJISAPHBIH KypHa

http://www.hij.ruXumo3a: cooOriecTBo yunuTenei XuMur Ha moptajie «CeTh TBOPUECKUX
YUHUTEICH»

http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IlIkonbHUKaM O XUMHUH: CAHT
XUMHYeckoro ¢axkyiabrera Antl'Y

http://www chem.asu.ru/abitur DaekTponHas 6uOIMOTEKA IO XMMUHU M TEXHUKE
http://rushim.ru/books/books.htm Dnextponnas GrOIMOTEKA YISOHBIX MATEPHAJIOB 110
XuMHUH Ha roptajie Chemnet

http://www.chem.msu.su/rus/elibrary 3nemenTs xxu3Hu: caiiT yuutens xumuu M.B.
ConoBreBoit

http://www.school2.kubannet.ru Dunuknonenus «IIpupoaa Hayku»: Xumus

http://elementy.ru/chemistry
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