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HOACHUTEJBHAS 3AIIUCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTAaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIMH MPENoaaBaHus y4eOHOTO IMpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit depepannm.

[IporpaMmma mo xuMHuHM Ja€T MPEACTABIECHUE O IIENAX, OOImed cTparteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOUIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHHE 110 pa3ziejaM U TeEMaM MPOrpaMMBbl [0 XUMUH, OIPEAEIseT KOJIUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00YyJaroImuXCsi, ONMpeessieT BO3MOXHOCTH PeaMEeTa s
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YypOBHE I1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO y4EOHOTO CONEPIKAHMS.

3HaHME XUMUH CIIY’KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
MIPEJICTABICHUA O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKOl 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH M caMopa3BUTUS U (QOpPMHUpPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HAaBBIKOB HMX  CAMOCTOSITEIbHOM  y4eOHOM  JESATENHbHOCTH, OKCIHEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKWU3HHU, TaK U B
MpoeCCUOHAIBHON JESTEIHHOCTH,

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIIEHUS, 3aKIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsA/Ia HAa €TMHCTBO MPUPOJIBI M YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM ATAnoM B (hopMUpOBaHUHU
€CTECTBEHHO--HAy4YHOUN IrpaMOTHOCTH 00y4JaroIInXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHHUss B OOYUYEHHH XUMHUU O0ECIEUMBAIOTCS CIENU(UKON COAepKaHUS
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TIENarorTHYecKd aJalTHPOBAHHBIM OTPAXKEHUEM
0a30BOIi HAYKN XUMHUU Ha ONPEJCIEHHOM dTare € pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI TIEpBOHAYATIBHBIX MOHSATHN XUMHHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJICIBHBIX 3HAYNMBIX TIOHATHH OPTaHUYECKOU XUMUH.

CtpykTypa coaep:kaHHsl MPOTPaMMBI 0 XHUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ m3ydeHuro. CopepixaHHe CKJIQJbIBACTCSI U3 CHUCTEMbI MOHSATUH O XMMHYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XuMU4eckod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHUS 3HAHWKW Ha OCHOBE
TEOPETHUUECKHUX MPEICTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIEKTPOIUTUIECCKON AMCCOIUAINH BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAaKTUYECKOI0 MPUMEHEHUS U MOJyYEHHS N3y4aeMblX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMHH CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKON COCTaBIIAIOLIEH HaydyHOM KapTUHBl MHpa B JIOTUKE €€ CHUCTEeMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C TMPUBJICUEHUEM 3HAHUM M3 paHee U3YYEHHbIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUH — BaXHEUIHX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOIIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IPU U3YUEHHUH BEIIECTB U XUMUYECKUX peakLuil, B
(GOopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpaleHus C BelECTBAMHU B MIOBCEIHEBHOM KU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue ey, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PpEIHICHUH, CHOCOOHOW ananTupoBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(OopMHPYIOLTMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO0 OOYYaOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHII ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOUW TPAMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanme y 00y4aromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMaHUs [IEHHOCTU
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON NEATENBHOCTH B LENISIX COXPAHEHMS CBOETO 370POBbS M OKPYXarolleW MpUpOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH JajJbHEHUIIero 00yueHHs.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanusi, coctaiseT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COILEPKAHUE OBYYEHUSA
8 KUIACC
IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

IIpenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tenma u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeuliecTB. [lonsTue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CriocoObl pa3ieneHus cMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTsie U clloXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHUYECKHX  DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KomunuectBo BemiectBa. Monb. MonspHas macca. B3anMocBs3b KoJM4YecTBa, Macchl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHHM.

Ouznyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BeIIEeCTB. XUMUYeCKre ypaBHeHus. Kiaccupukams XuMUYECKUX PeaKiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B JabopaTopuu U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHUEe BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONKCAaHWE TPU3HAKOB TIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (), usydenme crocoOoB
pa3ieNieHusi CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BHIAPUBAHME, AUCTUIUISIINS,
xpomarorpadusi, TPOBEACHHE OYMUCTKH TIOBAPEHHOM COJM, HAOMIOACHUE W OIMUCaHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHuE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IpPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKluyd TOPEHUS).
Oxcupnpl. Ilpumenenue xucnopoga. CrnocoObl MOJIydeHUs KUCIOpoJa B Jlabopatopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — algoTporHas MOAN(PUKAIUS
KHCIIOpO/ia.

TermoBoit A(PekT XUMHUYECKOW peakIuH, TEPMOXMMHUYECKHE ypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
HNapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »meMeHT m mpoctoe BemiecTBO. HaxoxaeHue Bojopoaa B TPHUPOJIE,
dbuznyecKrue 1 XUMUYIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mousipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUuE MpUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenkiarypa
OKCcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loslydeHne okCuaoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OcHOBaHWMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucioT. @usndeckue U XUMHUECKHE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3liaMd OKCHIOB M ONHUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBHe Bogopoma ¢ okcuaoMm wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, uccaenoBaHUE OCOOCHHOCTEH pPAacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIICOBAHUE OOPA3I[OB HEOPTAHMYECKHUX BEIISCTB PA3IUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuMii HeWTpalau3aluud, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCTIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «Baxxuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3akon u Ilepuoanyeckasi cucremMa xXumMudeckux jaemenTos /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHUYeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[lepBple TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIIIBI, TAJTOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextponsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHToB [leproauieckoil CUCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHs HayKU U npakTuku. 1. 1. Mennenees — y4€Hbll U IpayKJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. [Iponeccer
OKHUCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTETU U BOCCTAHOBUTEIIHU.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB W HEMETaNIOB, B3aMMOJCHCTBHE THIPOKCH]IA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, peakliuK pas3yioKeHHs, COSTUHEHNUS ).

Mesricnpeomemmnnie ceasu



Peanmu3zanius MeXMIpeIMETHBIX CBsI3€ MPU U3YYCHUU XMMHH B 8 KJIacce OCYIIECTBIISCTCS
yepe3 MHCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U IOHATHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMHU TSI OT/ICTBHBIX MPEAMETOB €CTCCTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHbIH (DAaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJIeJIUPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

®uznka: Marepusi, aToM, OJJIGKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIHI, HW30TOIIbI,
pPaZO0aKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsl, BELIeCTBO, Tel0, 00bEM, arperaTHOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJHEIC PECYPCHI.



IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBbI 10 XUMHUH HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS IPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUT'aOTCA B X0O1€ OGy‘-IeHI/DI XUMHHU B €JUHCTBC yq€6HOﬁ ¥ BOCIIUTATEIILHOU ACATCIIbHOCTHU B
COOTBETCTBUM C  TPAJAULHUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTSAMU, IMPUHATBIMU B OGH.IGCTBG npaBujiaM1i U HOpMaMu NOBCIACHUA U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIU3ALIUN O0yYaOIIUXCS.

JIngHocTHEBIE PE3YyIbTAaThl OTpaXar0T T'OTOBHOCTH 06yan0H1ch;1 PYKOBOJACTBOBATHCHA
CUCTEMON NMO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMH M pPACHIMpPEHUE OIbITa JIEATEIbHOCTH Ha €&
OCHOBE, B TOM UYHCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOI'O OTHOIIEHHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HaAy4YHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOU WH(pOpPMAIMEH O TEPEIOBBIX TOCTHIKEHUSX U OTKPBITHSIX
MHUPOBON U OTEYECTBEHHON XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIMTAHUS

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUII B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00IIECTBEHHO TMIOJIC3HOM,
y4eOHO-MCCIIeIOBATEIILCKON, TBOPUECKOH W JPYrUX BUIAX JCATCIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a]1a4,
BBITIOJTHCHUHU XWUMHWYCCKUX OKCIICPUMCHTOB, CO3AaHUHN y‘-Ie6HI)IX IMPOCKTOB, CTPEMIICHUA K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TPOIECCe 3TOM y4eOHOU NeaTenbHOCTH, TOTOBHOCTH
OLCHUBATH CcBOE MMOBCACHUC W IIOCTYIIKHM CBOUX TOBapHIHGﬁ C TMO3WIMKU HPABCTBCHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIECTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKH W COCTABJIAIOI(ME OCHOBY IS
MOHMMAHUA  CYHNIHOCTH HAYYHOW KapTUHBI MHpa, MPEJICTaBlIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs TPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeIoi, O poin
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IMMO3HABATCJIbHBIC MOTHUBLBI, HAIIPABJICHHBLIC Ha IIOJIYYCHHEC HOBBIX 3HAaHUH 10 XHUMHU,
HEOOXOoauMBbIe 11 OOBSCHEHUS HaONIOaeMbIX TMPOIECCOB U SIBICHUN, MMO3HABATEIHHOMM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJI€ HAaBBIKOB CAaMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEPaTypoOd, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMH
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyUEHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTH W YPOBHS OOYUYECHHS B NalbHEHIIIEM;

4) popMHUPOBAHUS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICACTBHH W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTPEONEHUST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJCHUS
mpaBu O€30TMAaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMU B OBITY M pEalbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS

MHTEPEC K MPAKTUYECKOMY H3YyUEHUIO MPOPECCH U TPyAa Pa3IuIHOTO POJia, YBAXKEHHUE K
TpyAy M pe3yjibTaTaM TPYIOBOM [EATEIbHOCTH, B TOM YHCIE€ Ha OCHOBE MPUMEHEHUs
OPEIMETHBIX 3HAaHMH 10 XWMHH, OCO3HAaHHBIA BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUHU
MPOJODKEHUsST 00pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUM,



OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi mpodecCuOHaIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B PO ECCHOHATBHON CPEIE;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY U ICUXHUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHUS IPaBmiI 0€30IacHOTO TIOBEACHHUS MPH paboOTe C BEIIECTBAMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 310POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HM3YyYEHUU XUMHHM, IS PEIICHUs
3a/1a4, CBA3aHHBIX C OKPYKArOUIEH IPUPOJHOM CpesloH, AJis MOBBILIECHUSI YPOBHS 3KOJOTUYECKOU
KYJIBTYpBI, OCO3HaHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
MIOCPEJICTBOM METOJOB XUMUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
II03HABATEJILHOM, KOMMYHUKATUBHOMN M COLIMATIbHOM IPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBINEISIOT 3HAYMMBIC i1 (OPMHPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUN, TUNOoTe3a, (akKT, CHCTEMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENIBHEIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO U OCYILLECTBICHUIO YU€OHOU €S TEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBrble Jornyeckue 1eMCTBHSA:

YMEHMSI HCIOJIb30BaTh MPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUW 3HAHUMU:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATHH (BBIIENSATH UX XapaKTepHblE IPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJ O0BICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUM IS KIacCUPUKAIUU
XUMUYECKHUX BEUIECTB U XMMUYECKUX PEAKIUM, YCTAaHABIUBATh IPUUMHHO-CIIEICTBEHHBIE CBS3H
MeXly 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PACCYKIeHUS (MHAYKTUBHBIE, IEAYKTUBHBIE,
110 aHAJIOTMH), IeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHME MPUMEHSTHh B IMpollecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3oBHIBaTh LIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peaklIud — Npu pelIeHHH Yy4eOHO-
MO3HABATENbHBIX 3a/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebCKkue 1eiCTBHA:

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA IO3HAHUSA, a
Takkeé B KayecTBE OCHOBBI i (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKJICHHII;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3aAlMM M TMPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHME HAOII0JaTh 3a X0/I0M MPOIIecca, CaMOCTOSITEIbHO TPOTHO3UPOBATh €r0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHMS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOIO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOACIAaHHOM paboTe.

Patora ¢ unopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATH U HMHTEPIPETUPOBATH WH(POPMAIIHIO PA3TMYHBIX BUJIOB
1 (GOpM IPECTABICHUS, TOJYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJspHAsl TUTEpaTypa
XUMHUYECKOTO COZIEp)KaHUs, CIpaBOYHbIEe MocoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;



YMEHHUE IPUMEHSTh Pa3INUHbIe METO/IbI U 3aIPOCH IPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIOJHEHHS y4EOHBIX U ITO3HABATEIbHbIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpencTaBICHUS
UHPOpPMALMUM U WUIIOCTPUPOBATH pEIAaeMble 3a/laud HECIOXKHBIMM CXEMaMHM, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHUE HCMOIb30BaTh W AHAJIU3UPOBaTh B IIpolecce y4yeOHOM M HcCie0BaTeNnbCKOM
NEeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLe MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIPOCH (B XoJe auanora M (WinM) AUCKYCCHH) IO CYLIECTBY
oOcyxmaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCHUTEIBFHO BBITIOJHEHUS
HpeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIAT MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh [PE3EHTALUI0 pPE3YIbTAaTOB BBINOJHEHUS XUMHUYECKOIO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PEIIEHUH BO3HHUKAIOIIMX IPOOJEeM Ha OCHOBE Ydéra
OOIMMX WHTEPECOB W COTJACOBaHMs NO3HMLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbI», KOOPJIMHAIIM COBMECTHBIX JEHCTBHM, ONpeeseHue KPUTEPUEB 110 OL[EHKEe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

Pery1siTuBHBIEe yHHBepcalbHbIe Y4eOHbIe AelicTBHUA:

YMEHHUE CAMOCTOSITENIFHO OMPEACIATh e IesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATENBHOCTh, BbIOMpPATh
HauOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBINTOJIHEHUH 33J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraéMbIe B YCIIOBUH 3a/IaHUI.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO O0S3aTEIBHOTO COJEPIKAHHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHON pabouell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydJarlolmuMucs Hay4dHble 3HAHUS, YMEHHUS M CIOCOOBI JAeWCTBMI, crneuuduueckue s
OpeIMETHON 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K konuy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUN:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: aTOM, MOJEKy1a, XUMUUYECKUI

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAS U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHasi W MOJIEKYJISIpHAas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHas Macca, MaccoBas JOJs XHMHUYECKOTO
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIM OO0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHLIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYeCcKast peakiys, Kiaccuukanus
pEaKLMiA: peak COeANHEHMs], peaKIUK Pa3IokKEeHUs, PEAKIIUN 3aMELICHUs, PEaKIIUn
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIHH, TeIIOBON 3((EKT peakuuu, sApo aToma,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJISIpHAst M HENOJsIpHas KOBAJICHTHAsl CBA3b, MOHHAS CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0J1s1 BellecTBa (MPOLEHTHAs KOHLIEHTPALs) B PaCTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH U NPUMEHATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

UCIOJIb30BAaTh XUMHUECKYI0O CHUMBOJHMKY JJIsi COCTaBlICHUS (opMyn BEIIECTB u
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpEeeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COCAMHEHMSIX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJISKHOCTh BEHIECTB K
OTpeNeIEHHOMY KJIacCy COEIUHEHMHA 1O QopMmyliaM, BHJ XUMHYECKOW CBSI3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

packpsiBaTh cMbIci [lepuonnueckoro 3akona [I. M. MeHueneeBa: 1€eMOHCTPUPOBATh
[IOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosnoxeHuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUsT MAcChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;
OMKCHIBAaTh M XapakTepus3oBaTh TabmuuHyio Qopmy I[lepuognueckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«mmobounass monrpynmna (b-rpymnma)», mManple u OoNbIIME TEPUOIBI, COOTHOCHTH
o0o3HavYeHusI, KOTOpble UMeroTcsl B Tabnune «llepuoanueckas cucreMa XMMHUECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH NMPOTEKAHUSI XUMUYECKUX MPEBPALICHUH B Pa3JIMYHBIX YCIOBHSX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJsie COETMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlny;

IIPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATEIbHOCTH — AHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aIHI0, KIacCU(UKALUIO, BBIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JIJII M3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIIHH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZCHHWE,  HM3MEpEeHHe,
MOJIEJTUPOBAaHUE, SKCIIEPUMEHT (peasbHbIN U MBICIIEHHBIH);

ClleZloBaTh MpaBWJaM IOJb30BAaHUS XMMHUYECKOH mocynoi H  J1abopaTOpHBIM
00OpyJOBaHUEM, a TaKXke MpaBWIaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHUIO
U coOMpaHUIO Tra3000pa3HBIX BEHIECTB (BOJAOPOAA MU KHUCIOPOJA), NMPUTOTOBIECHUIO
PacTBOpPOB € OMPEACIIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, heHomdTanenH, METUIIOPaHK U IPYTHUE).



TEMATHYECKOE IINIAHUPOBAHMUE

8 KUIACC
KojnyecTso yacos Monyib
DJIeKTPOHHBbIE N
£ BOCHHTATEILHOM
= HaumeHoBaHue pa3ieioB U TeM S K n (undposbie) HDOIDAMMEL
< NMPOrpamMMmel @ OHTPOILHBIE paKkTHieckue o0pa3oBaTeJIbHbIE porp .
) padoThI padoThI «IxonbHBII
pecypcebl YPOI»
Paznea 1. IlepBoHavyanbHble XUMUYECKHE MOHATHS
XuMHsI — BakHas 00J1acTh €CTECTBO3HAHMS U Bbubmuotexa [JOK
1.1 - 5 2 ,
MPAaKTUYECKOM NeSTEIbHOCTH YeIOBEKa https://m.edsoo.ru/7f41837c
bu6mmoreka IIOK
1.2 | BemiecTBa U XUMHYECKHE PEAKIIMH 15 2
H peaktt https://m.edsoo.ru/7f41837c
Uroro mo pazneny = 20

Paznen 2. [lepuoanueckuii 3akod u [lepuoguyeckasi cucrema xumudeckux ieMenToB Jl. U. MenneneeBa. Ctpoenune aroMmoB. XuMu4ieckas
cBfA3b. OKHCJIHUTEIbHO-BOCCTAHOBUTE/IbHBIEC PeaKIHH

Ilepuoguueckuii 3axkoH u Ilepuonnueckas

bubmuotexa [JOK
2.1 cucrema xumudeckux onementos J. W, 7 https://m.edsoo.ru/7f41837¢
Menpaeneesa. CtpoeHue aroma — '
29 XuMuueckas CBSI3b. OKHCIIUTEIILHO- 8 1 bubmuotexa [JOK
" | BOCCTaHOBHTEIbHBIC PEAKIINH https://m.edsoo.ru/7f41837c
bubnuoreka [JOK
Hroro no paspeny | 15 https://m.edsoo.ru/7f41837c
Pa3nes 3. Baxneiiiue npeacraBuTe 11 HEOPraHUYeCKUX BellleCTB
bubmuoreka [IOK 8 despans - [lenp
3.1 | Bosnyx. Kucnopon. Ionstue 06 oxcupax 6 . https://m.edsoo.ru/7f41837c | poccuiickoit HayKH
3.2 | Bomopon.IloHsTHE 0 KHCIIOTaX U COJIAX 8 1 h ttpsgfrgnepcli(;??uﬁglli837c
bubnuotexa [JOK 12 anpens - [ens
3.3 | Boga. PactBopsl. [TonsiTne 06 ocHOBaHUSAX 5 1 1 https://m.e dsoo.ru??f 41837¢ oc 15 OHaBTiLKI/I
34 OcHOBHBIE KJIaCCHI HEOPraHW4ecknx | 44 1 1 bubnuotexa [JOK 22 ampens - [lens
"7 coequHEHUN https://m.edsoo.ru/7f41837c¢ 3emiu
Wroro mo pazmeny = 30
Pe3epBHOE BpeMs 3 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 63 5 6

[NPOIT'PAMME
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INOYPOYHOE IIJTAHUPOBAHHUE

8 KJIACC

Ne i/t

TeMma ypoka

KoaunyecTBo
4acoB

Bcero
KonTposabHbie
padoThI
IIpakTHyeckue
padoThI

8-a

Jara
H3y4YeHH s

8-0

8-B
8

DJIeKTPOHHBbIE
nudposbie
o0pa3oBaTejbHbIE
pecypchbl

Moayasb
BOCIIUTATEJILHOM

MPOrPaMMblI
«Ik0ABLHBIA YPOK»

IIpenmet xumuu. Poins XMMUHU B )KU3HU YeT0oBeKa. Tema u
BeIleCTBa. ATperaTHble COCTOSHUS BEIECTBA

IIonsiTue o METOAax ITIO3HAaHHA B XUMHNH

0Ol.cen

05.cen
0l.cen
Ol.cen

06.ce”

07.cen
05.cen
06.cen

Bbubmuoreka IJOK
https://m.edsoo.ru/ff0d210c

bubnuoreka [IOK
https://m.edsoo.ru/ff0d227e

[Tpaktuueckas pabota Ne 1 «IIpaBuia paboTs! B
nabopaTtopuu 1 Npuémsl 0OpaleHus ¢ 1a00paTOPHBIM
00opynoBaHUEM»

Yucteie BCIICCTBA U CMCCH. Crroco0b1 pasaciacHus cMmecei

08.cen

12.cen
08.cen
08.cen

13.cen

14.cen
12.cen
13.cen

Bbubmuoreka IJOK
https://m.edsoo.ru/ff0d23dc

bubnunorexa LIOK
https://m.edsoo.ru/ff0d26ca

[IpakTuyeckas padora Ne 2 «Pa3nenenue cmeceit (Ha
pUMEPE OYUCTKH MOBAPEHHOM COJIN)»

BXOI[H&H JUargHoCTu4YcCKasi pa60Ta

15.cen

19.cen
15.cen
15.cen

20.ce”

21.cen
19.cen
20.cen

bubnuorexa [JOK
https://m.edsoo.ru/ff0d28c8

ATOMBI 1 MOJIEKYJIBI

XuMHYecKUe dJIEMEHTHI. 3HAKH (CI/IMBOJ'IBI) XUMHYCCKHUX
3JICMCHTOB

22.ceH

26.ceH
22.ceH
22.CeH

27.ceH

28.ce”
26.ceH
27 .cen

bubmmoreka IJOK
https://m.edsoo.ru/ff0d2a6c¢

bubnuoreka [IOK
https://m.edsoo.ru/ff0d2be8
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e |E |
¢ |2 |8 |8 | bubamorexa IOK
9 | IIpocTsie U CIIOKHBIC BENIECTBA 1212 @ .
QA 9 | & | https://m.edsoo.ru/ff0d2a6c
E |& |E |E
10 ATOMHO-MOJIEKYJIIPHOE yUEHUE g |& |8 |3 |buomorexa IOK
YIApHOE ¥ < |2 | [ | https://m.edsoo.ru/ff0d2d50
= = > >
11 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMUYECKas Z |2 |Z |% | bubmmorexa LIOK
dopmyia. BaleHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB S © |8 8 | https://m.edsoo.ru/ff0d2eae
. . E |e B |E
12 PesepBHeIil ypok. O0001IeHNE ¥ CHCTEMAaTH3AIIHS 3HAHHH. 5 5 5 5
BanenTHOCTh aTOMOB XUMUYECKHUX AJIEMEHTOB - e =
> > > >
13 OtHocutenpHas aroMHas macca. OTHOCHUTENIbHAS Z |2 |Z |% | bubamorexa LIOK
MOJICKYJISIpHAsi Macca = o e | https://m.edsoo.ru/ff0d323c
E B |B |E
14 MaccoBas 10151 XUMHYECKOTO 3JIEMEHTa B COSTUHECHUH g |8 |§ |3 |bubmorera LIOK
s A © | = po | https://m.edsoo.ru/ff0d350¢c
= > > >
2 % |Z |% | bubamoreka [IOK
15 KonuuecTtBo BemectBa. Moinb. MongpHas macca I I )
S & I8 & | https://m.edsoo.ru/ff0d5230
E B |B |E
16 DU3NYECKUE U XUMUYECKHUE SBICHUS. XUMHUUECKas 2 |82 |& |2 | bubamorexa IOK
peaxius 2 S ) 1o | https://m.edsoo.ru/ff0d37fa
= = > >
. 5 |8 |& | |bubmmorexa [IOK
17 = Tlpu3Haku U yCIOBUS MPOTEKAHUS XUMUYECKUX pPeaKIui I ]
N 5 K &K | https:i/m.edsoo.ru/ff0d3al6
S & N
3aKOH COXpAaHEHHUsI MacChl BEIIECTB. XUMHUECKHE N - - S bubmorexa [IOK
P P 2 |2 |g |2 | https://m.edsoo.ru/ff0d3b88
18 ypaBHeHuUsA. M. B. JIoMOHOCOB — y4€HBIN- I I L L
SHLKIONCIHCT < 2 5 X bubmuoreka [JOK
H JCT. https://m.edsoo.ru/ff0d40c4
. . ® % = =
19 PesepBHbrii ypok. O0001IEHIE U CUCTEMATH3aIINs 3HAHUH. T EREEE
XUMHUYECKUE YPAaBHEHUS S ==
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® % = (=
20 Brruncnenus koanyuecTBa, Macchl BEIECTBA I10 g |8 |g |8 |bubmauorexa [IOK
ypaBHEHHUSIM XUMHICCKUX PEaKIHii v 8 | M | https://m.edsoo.ru/ff0d5708
= = =R =
i S S |8 |S
21 Pe3epBHbIif ypok. BeIUUCIEHHS KOTUYECTBRA, Maccbl S |1 B B
BELIECTBA 10 YPABHEHUSAM XUMHUUYECKUX peaKLuil S T Sl
. % |® |=x (=
22 Knaccudukanms XuMAYECKUX peakiui (CoeanHEHNs, g 18 8 |8 bub6nuoreka [IOK
pasIoKeHHs, 3aMeIeHHsI, 0OMEHA) SEE I~ https://m.edsoo.ru/ff0d3f34
® R = =
23 KonTponbHas padoTa 1o Teme «BeiiecTBa 1 XUMUYECKHE 2 |8 |g |8 |bubmamorexa [IOK
peaKIm) < [ & [ | https:/m.edsoo.ru/ff0d4290
® % = =

o4 [TepBbie NONMBITKU KIACCUPHUKALIMNA XUMUUECKUX g |8 |g |2 |bubmmorexa [IOK

351eMeHTOB. [IOHATHE O TPyIIax CXOJHBIX 3JIEMCHTOB € ¥ & |https://m.edsoo.ru/00ad9ffa
. 2 g |2 |«
o5 Ilepnonnueckuii 3akoH u Ilepronnyueckas cuctema g | |2 |& |bubmoreka IOK
XUMHUYECKHX deMenToB J[. Y. Menneneesa 5 8 5 5 https://m.edsoo.ru/00ada52c
2 |2 |z (=
o |& | |2 |bubmmorek K
26 [Tepuropl, TPYIIIBI, TOATPYIIITBI R H orexa 1O
S 5 g g | https://m.edsoo.ru/00ada52c
2 g |2 |«
o |& | |g |bubmoreka I[JOK
27 | Crpoenue aromoB. CocTaB aTOMHBIX siiep. M30Tombl N oR R X ) 1o
S | | po | https:/m.edsoo.ru/00ada342
2 |2 |z (=

o8 CtpoeHue 3JIeKTPOHHBIX 000JI0YEK ATOMOB JJIEMEHTOB g | |& |& |bubmoreka [IOK

IMepuoauueckoit cucremsl JI. 1. Menzneneesa | | | https://m.edsoo.ru/00ada6bc
2 |2 |2 |«

29 XapaKTepucTUKa XUMUYECKOTO 3JIEMEHTA IO €r0 g |& |& |& |bubmmorexa IJOK
nojoxenuto B [lepuoanueckoii cucteme J1. . Menaeneea v | o ko | https://m.edsoo.ru/00ada824
3nauenue [leproanueckoro 3aKkoHa JJisi pa3BUTHSI HAYKH U £ 1% 1% |5 | Busimorexa [IOK

30 | mpaktuku. [{. 1. MenneneeB — y4€HBIH, iearor u A SRR )

S |5 @ g | https:/m.edsoo.ru/00adad6e

T'paXXJaHUH
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2 oz |z |=
g | % |& |bubmuoreka IOK
31  DnexTpooTpHULATETLHOCTh AaTOMOB XHMUYECKHUX JIEMEHTOB 1R 7R A )
g @ || https://m.edsoo.ru/00adaab8
2z (2 |x
g | |& |& |bubmoreka [IOK
32 HonHasg XMMHUYECKas CBA3b {13 7 A )
~ ¢ | K | https://m.edsoo.ru/00adac34
SIS I S E o
2 @ |z [«
g |E& |Z |& |bubmmoreka IOK
33 | KoBasieHTHas MOJISIpHAS] XUMHYECKAsI CBS3h { % { X )
Q2 & & | https://m.edsoo.ru/00adaab8
/g o] /M /M
Z |Z |E |= | bubmuoreka [JOK
34  KoBajneHTHast HENOJsIpHast XMMUYECKas CBSI3b ® I8 B IR )
S = & g | https://m.edsoo.ru/00adaabd
=] /m 1) =]
35 | CremneHb OKHCICHUS % |§ |§ [& |DbubOmorexaJOK
o O el e | https://m.edsoo.ru/00adae28
/g o] /M /M
36 OKHUCIUTENHHO-BOCCTAHOBUTEIILHBIC PEAKIIUN % |& |§ |& |buOmorexa JOK
peaxtt >~ © |© & | https://m.edsoo.ru/00adb076
/g /g /M =]
37 | OKHCIUTENIN U BOCCTAHOBUTEIH % |§ |§ [§ |bubmorexa HOK
> [ @ B | https:/m.edsoo.ru/00adb076
/g o] /M /M
38 Konrtponbnas padora no reme «CTpoeHue aroma. Z |E |E |E |bubmuorexa [IOK
XuUMUYECKas CBSA3b» <+ o o = | https://m.edsoo.ru/00adb486
SEE S SEN S
/M /M /M ]
39 Boznyx — cmecs razos. CoctaB Bo3ayxa. Kucnopox — Z |E |E |E | bubmmorexa [JOK
3IIEMEHT | TPOCTOE BeriecTBO. O30H S [ 8 |8 | https://m.edsoo.ru/ff0d448e
2 o la | 8 dheBpass -
40 dusnueckue 1 XUMHYECKHE CBOMCTBA KUCIOpOa (peakuu Z |& |§ |E |bubauoreka [JOK Jlenb
okucieHus1, ropeHue). [ToHsaTre 00 okcumax - = S - | https://m.edsoo.ru/ff0d4614 POCCHICKOI
HayKH
/M /M ] /M
a1 Crioco0bI osTy4eHus1 KUCJIopo/ia B 1a00paTopuu U _% _% _% % bubmmnoreka [IOK
npoMbIIIeHHOCTH. [IprMeHeHne Kkuciopoia SR S S https://m.edsoo.ru/ff0d497a
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TemmoBol 3 de €CKOH pea 0 €0 g |a |4 |a
42 Te Hﬁoinﬁw?eq()zklgaxmgze;;mn EKS;(-H ; I/;,HH OI;;ITI:/IH%CKI/IX S |8 & & | bubmuorexa HOK
p yp ’ sloTep =~ 8 S K | https://m.edsoo.ru/ff0d4790
peakIusIx c © © B
/M /M ] ]
43 Tormnmueo (HedTh, yroyib U MeTaH). 3arps3HEHUE BO3/yXa, _g _g _g _g bubnmorexa [JOK
CHOCOOBI €ro MPeI0TBPALCHHUS 2 ¢ g B https://m.edsoo.ru/ff0d4c4a
] ] /m [a)
44 [Ipaktuueckas padota Ne 3 mo Teme «HOJI}"ICHHC u _% _% % % bubanorexa [JOK
cobOHpaHKe KHCIOPO/Ia, U3yUYEHHE €r0 CBOMCTBY» < | i & | https://m.edsoo.ru/ff0d4ae2
] /M [a] ]
45 Bopopon — snemeHT 1 npocTtoe BemecTBo. HaxoxneHue B _% _% _% % Bbubmuoreka IJOK
npupoje S g 8 e https://m.edsoo.ru/ff0d4dd0
. m |m (o |m
16 Pusnyeckue U XMMUUYECKUE CBOMCTBA BOAOPOAA. _% _% _% % bu6mmorexa [IOK
[IpumMeneHne Bogopoaa — o |© = | https://m.edsoo.ru/ff0d4dd0
SRS SE S
8 12 |12 |2 |pus [IOK
nOJIMoTEeKa
47 Tlo € 0 KUCJIOTax H CO S G
HATHC O RHCJOTax 1 COAX o6 = |~ b | https://m.edsoo.ru/ff0d50d2
N N N N
o | e |
48 | CrocoOblI MoJTydeHus BOJIOPO/Ia B 1a00paTOpUH g & |2 |2 |bubmorexa HOK
yi AOpOAL patop — % = [ |https://m.edsoo.ru/ff0d4dd0
o & o b
o o (& |
49 [pakTuyeckas padora Ne 4 o reme «Iloxydenue u g |€ |€ | |bubmmoreka HOK
cobupaHKe BOI0pO/ia, H3yUCHHE €ro CBOMCTBY S 1S |2 8 https://m.edsoo.ru/ff0d4f42
o o |& |
50  MonspHblii 00bEM Ta30B. 3aKOH ABOTaJIpoO g |5 |2 |2 |buomorexa HOK
p ‘ AP - I | [ | https:/m.edsoo.ru/ff0d542e
o o (e |
51 Brruncnenus o0bEMa, KOJIMYSCTBa BEIIESCTBA I'a3a 10 €ro g € |8 g bubnuoreka [IOK
M3BECTHOMY KOJIMYECTBY BEIICCTBA UM 00BEMY i | a4 | https://m.edsoo.ru/ff0d55a0
o o |a |
52 Boruncnenus 00bEMOB Ia30B [0 YPaBHEHHUIO PEaKUH Ha g |g€ |g |2 |bubmmorexka HOK
OCHOBE 3aKOHA 00BbEMHBIX OTHOIIIEHHUH Ta30B 8 < o g https://m.edsoo.ru/ff0d5708
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o e
53 Owusnveckue U XMMHYECKHE CBOMCTBA BOJIBI - § § bubmorera [IOK
A N & | K| https://m.edsoo.ru/ff0d587a
@\l — (@] @\
o e | |=
. E |€ |E |E | bubmmoreka [JOK
54 | CoctaB ocHoBanwmii. [TonsTHE 00 MHAUKATOpaX < (=R ) 1
o = [ o | https://m.edsoo.ru/ff0d59e2
I SE < =
o e e | 12 anpens -
55 Bopa xak pactBoputens. HachliieHHbIE M HEHACHITIIEHHBIE = |E |E |E | bubmmorexa IJOK I[eHLp
acTBOPBI. MaccoBast 10/ BEIIECTBA B paCTBOPE v |l v | https://m.edsoo.ru/ff0d5b40
p p 1 1 p p c o o B D KOCMOHAaBTHKHU
ITpaktuueckas pa6ota Ne 5 o teme «lIpurorosnenue o e & |&=
E |5 |E |5
56 | pacTBOpPOB c omnpeneaEHHON MacCcoBOM noJeit S 8 |8 < Bubmotexa LOK
.. S | @ © | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOI'O BEIIECTBAY — [ ° -
o o (& |
57 KonrponbHas pabota o teme «Kucinopoa. Bonopon. = |E (5 | | bubmuoreka IOK
Bona» o | | R | https:/m.edsoo.ru/ff0d6342
o o (& |
E |5 |E |5 -
58 | Oxkcupsl: coctaB, KIaccu(puKalys, HOMEHKIATypa I |8 |3 | Bubmotexa LOK 22 anpes
>~ = |© & | https://m.edsoo.ru/ff0d664e Jenn 3emn
. o o (& |
59 [Tony4yeHune u XMMHUYECKHE CBOMCTBA KUCIOTHBIX, = |§E |E | | bubmoreka [IOK
OCHOBHBIX U aM(OTEPHBIX OKCHIOB o & @ p | https://m.edsoo.ru/ff0d664e
o o |& |
E |E |E |E | bubmmoreka LIOK
60 OcHoBaHus: cocTas, Kjlaccuukaims, HOMEHKIATypa I |8 |3 | ) 1o
< [© 2 g | https:/m.edsoo.ru/ffod67ca
o | (& |
. N 2 |E |E |E | bubmmoreka [IOK
61 TlonydyeHue U XMMHUYECKHE CBOMCTBA OCHOBAHUI < IS |8 s . 1
o | o Mo | https://m.edsoo.ru/ff0d67ca
(@l (@l (@\] @\
pls [= VR Ple R e
S |E | |S | bubauoreka K
62 Kucnotsl: cocTas, KiiacCU(pHKaIMs, HOMEHKIIATYpa = = |2 |= 0 noTe 1o
v [ 0 po | https://m.edsoo.ru/ffOdfee2
] (@] (] -
PSP P
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YYEBHO-METOAUYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
* Xumus, 8 wimacc/ Epemun B.B., Kyspmenko H.E., [Ipo3noB A. A. u npyrue; mopg
penakiueii Jlynuna B.B., Akunoneproe oodmectBo «M3narensctBo «IIpocBemieHues
* Xumus, 9 wkmacc/ Epemun B.B., Kyzemenko H.E., [Ipo3goB A. A. u napyrue; mopg
penakimueii Jlynuna B.B., Akunoneproe obmectBo «M3narensctBo «IIpocBemieHues

METOAUYECKHUE MATEPHUAJIBI J1JIsA YUUTEJIA
Meroaudeckoe mocodbue Kk yueOnmky Xumwms, 8 kimacc/ Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A. u npyrue, mon penakuueidr Jlynnna B.B., AkmnmoHepHOE O0OIIECTBO
"UznarensctBo "IIpocBenienue"
MeTtoaudeckoe mocobue k yueOnmky Xumwus, 9 kmace/ Epemun B.B., Ky3smenko H.E.,
Hpo3znoB A.A. u npyrue; mnon penakuueit Jlynuna B.B., Axuuonephoe oO1iecTBo
"N3narensctBo "IIpocBemienue"

HUA®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
Poccuiickas anexTponHas mkosa hitps://resh.edu.ru
OmnunaitH-pe1akTop XUMUUECKUX CTPYKTYp https://drawchemistry.io/en/



https://resh.edu.ru/
https://drawchemistry.io/en/

