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NOACHUTEJIbHAA 3ANMUCKA

[IporpaMMa Mo XMMUH Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs COCTaBlieHAa Ha
OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHUS OCHOBHOW 0O0pa3oBaTeIbHOM MPOrpamMMbI
OCHOBHOTo o00miero oOpa3oBanus, mnpeacTaBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE
denepasibHOM pabodeil mporpaMMbl BOCIUTAHUS U C YYE€TOM KOHIICTIMU TPENoJAaBaHuUs
ydueOHOro mpeameTa «XUMHs» M UCHOJIb30BaHUS CPEACTB OOydeHHsT M BOCIMTAHUS LIEHTpa
«Touka pocTta» B 00pa3oBaTeNbHBIX opranuzamnusx Poccuiickoit deneparym.

[IporpaMMa mo xumMuM Aa€T TpPEJCTAaBICHHWE O LEAX, OOIIed cTpaTerud OOy4eHHs,
BOCIIUTAHUS M Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO IMpeAMETa, YCTaHABIIMBACT
00s3aTenbHOE MPEIMETHOE COZEepKaHKEe, MPEeyCMaTPUBAET paclpeieieHne ero mo Kiaccam 1
CTPYKTYpUPOBaHHE TIO pasjeiraM W TemMaM [porpaMmbl IO XHUMHH, OIpeaAesseT
KOJIMYECTBEHHBbIE W  KAYECTBEHHBIE  XapPaKTEPUCTUKH  COACPKAHMS, PEKOMEHIYEeMYIO
MOCJIEIOBATEILHOCTh HM3YyUYECHUS] XUMUU C YUYETOM MEXMPEIMETHBIX W BHYTPHUIPEIMETHBIX
CBA3€H, JIOTMKM y4eOHOTO MpOoLlecca, BO3PACTHBIX OCOOCHHOCTEH O0YyYaromMxcs, Ompeaeser
BO3MOKHOCTH TpeaMeTa JUisl peanu3alud TpeOOBaHHWM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenpHOM MporpaMMbl Ha YpOBHE OCHOBHOTO oOOIIero oOpa3oBaHMs, a Takke
TpeOOBaHUI K pe3yibraTaM OOYYCHHS XUMUU Ha YpOBHE IeJied M3Y4YCHHsI TpeaMeTa |
OCHOBHBIX BHUJOB Yy4e0OHO-NIO3HABATENbHON [EATEIBHOCTH OOydYarolerocs MO OCBOCHHUIO
y4e0HOTO CO/IEp KAHHUS.

3HaHME XUMHUM CIIY>)KUT OCHOBOHM i (pOpMHpPOBAHHUS MUPOBO33pEHUS 00ydaromerocs,
€ro MpeJICTaBIICHUM O MAaTepUaIbHOM €IMHCTBE MHpPA, BAXHYIO POJIb UTPAIOT (GOPMUPYEMBIC
XUMHEH MpeacTaBIeHs O B3aUMOIPEBPAIICHUSIX YHEPTHH U 00 HBOJIIOIIUY BEUIECTB B MPUPOJIE,
0 MyTSAX PEILICHUs TIOO0ATBHBIX MPOOJIEM YCTOMUHMBOTO pPa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUYECKO, MUIIEBOM U HKOJIOTHYECKOM 0e30MmacHOCTH, MPobIeM 3ApaBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3allid BO3MOXKHOCTEH s caMopasBUTUS U (OPMUPOBAHUS
KYJBTYPBI JITYHOCTH, €€ 001Iel 1 (PyHKIIMOHAIEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B JOPMUPOBAHNE MBIIIJICHHUS] M TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromumxcs,
HAaBBIKOB HUX  CAMOCTOSTEIBHOM  y4eOHOW  NEATEIbHOCTH, JKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KaKk B TIOBCEJIHEBHOM JKM3HH, TaKk U B
po(heCcCHOHATTLHON NI TEIIbHOCTH;

3HaKOMUT CO cHenu(uKol HAYYHOTO MBINUICHHS, 3aKJIaJbIBAa€T OCHOBBI IEJIOCTHOTO
B3IJIAJla HA €AMHCTBO TIPUPOJLI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM JTalloM B
(GbOopMUPOBAHNHN €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YYaIOIINXCS;

crocoOCTBYeT (OPMUPOBAHUIO I[IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSM, K TPHUPOJE, K 4YeIIOBEKYy, BHOCHUT CBOHM BKJIaJ B 3KOJOTHYECKOe OOpa3oBaHUE
0o0yyJarouuxcs.

JlanHble HampaBieHHs B OOYYEHHH XMMHH 00eCreYMBArOTCs crnenudukon colepskaHus
y4eOHOro TpeaAMeTa, KOTOPBIN SIBJISETCS TMEeAarormyeckd aJanTUPOBAaHHBIM OTPAKEHUEM
0a30BOI HAYKH XUMUH HA OMPEIEIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHS OPUEHTHUPOBAH HA OCBOCHHUE
00y4JaoIMMHUCS CUCTEMBI IEPBOHAYAIBHBIX MOHATHI XUMUH, OCHOB HEOPTaHUUECKON XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUA OPraHUYECKOU XUMUHU.

CtpykTypa coaep>kaHusi MPOrpaMMbl M0 XUMHH C(OPMUPOBAHA Ha OCHOBE CHUCTEMHOTO
noaxoaa k e€ mizydeHuto. ConepkaHue CKIAABIBACTCS U3 CUCTEMbI MOHSATUH O XUMHYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBl MOHATUA O XMMHYECKOW peakiuu. O0e STH CHUCTEMBI
CTPYKTYPHO OpPTaHW30BaHBI MO MPHUHIIUIY IOCIEA0BATEIBHOTO Pa3BUTHSI 3HAHWUA HA OCHOBE
TEOPETUUECKHX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;



— Ilepuonnueckoro 3akona /[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— YUYEHHSI O CTPOCHUU aTOMa U XMMHYECKOH CBSI3U;

— MpeJICTaBICHUH 00 AIEKTPOIUTHUECKON JUCCOIMAIINH BEILIECTB B PACTBOpAXx.

TeopeTrueckue 3HAHHUA PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH IMOITYYEHHBIX H
OCMBICTICHHBIX (DaKTOB, Pa3BMBAIOTCS TIOCJIEOBATENILHO OT OJHOTO YPOBHA K JpPyromy,
BBINOJHSAS (QYHKUIUU OOBSCHEHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHMSI U BO3MOKHOCTEH
IIPAKTUYECKOT0 IPUMEHEHUS U MOIYUYEHHs U3yUaeMbIX BEIIECTB.

OcBoeHHE MporpaMMbl MO XHMHUHU CIOCOOCTBYET (DOPMHPOBAHHMIO MPEICTABICHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAay4YHOM KapTUHBI MHpa B JIOTHUKE €€ CUCTEMHON IPUPOJBI,
[IEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAaHHI0O M MeToJlaM IOo3HaHWs B Hayke. M3yueHue
XUMUU TIPOMCXOAMT C TNPUBJICUCHHEM 3HAHUM M3 paHee M3YUYECHHBIX Y4YeOHBIX MpEJIMETOB:
«Oxpyxarommii Mup», «buonorust. 5—7 kinacce» u «dusuka. 7 Kiace» M CpeACTB OOyUCHUS U
BOcIUTaHus 1eHTpa « Touka poctay.

[Ipy M3ydeHUH XUMHH MPOUCXOIUT (POpMHUpPOBaHHE 3HAHMNA OCHOB XMMHMYECKON HayKu
Kak 00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHUS, NMPAKTUYECKOM NeATeNTbHOCTH 4YelIOBEKa U Kak
OJIHOTO U3 KOMIIOHEHTOB MHMPOBOM KYJBTYphl. 3ajaya ydyeOHOro MpeAMeTa COCTOUT B
(GOpMUPOBAHUN CHCTEMbI XMMHUYECKHUX 3HAHMA — Ba)KHEUIINX (DAaKTOB, MOHITHIA, 3aKOHOB U
TEOPETUUECKHUX IMOJIOKEHUH, JOCTYMHBIX 0000IIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, si3blKa
HAyKH, B MPUOOIICHUH K HAYYHBIM METOJaM MO3HAHUS NIPU U3yUYEHUU BEIIECTB U XUMUYECKUX
peaxiuii, B GOpMUPOBAHUHU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U UX IPUMEHEHUU B y4eOHO-
MIO3HABATEJILHOM M y4eOHO-HCCIIEeI0BATENbCKOM AEATEIbHOCTH, OCBOCHUHU MPAaBUI OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B TOBCETHEBHOM JKHU3HHU.

[Ipy m3yueHHM XMMHMH Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS Ba)KHOE 3HAYCHUE
npuoOpey Takue LeIH, KakK:

— (popMHpOBaHNE WHTEIUIEKTYyalbHO PAa3BUTOI JTMYHOCTH, TOTOBOM K CaMOOOpPA30BaHHUIO,
COTPYJITHUYECTBY, CaMOCTOSITEILHOMY MPHUHSATHIO PEHICHUH, CIHOCOOHOM aJanTUpoBaThCA K
OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KHU3HH;

— HamnpaBJICHHOCTh OOyYEHHS Ha CHUCTEeMAaTH4YecKoe MpUOOIIeHHe OO0yJaroumxces K
CaMOCTOSITENIBHOM ~ ITO3HABAaTEJIIbHOM  JEATENIBHOCTH, HAy4YHBIM  METOAaM  IO3HaHMS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCJIOBUH, CIIOCOOCTBYIOIIMX NPHOOPETEHUIO OOYYaIOUIMMUCS OIIbITa
pa3HOOOpa3HON AESITeTbHOCTH, TIO3HAHUS U CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMITETEHIINI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE JUIsl PA3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue o01Iei (YHKIIMOHATEHON U €CTeCTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qucIe YMEHUH OOBSICHATH M OLIGHUBATh SIBJICHUS OKPYXKAIOIEro MHUpPA, MCIONb3Yysl 3HAHUS U
OTBIT, TOJYYEHHBIE MPH H3YYCHUH XHUMHH, TPUMEHATh HMX TPH PEIICHUH TpoOiIeM B
NIOBCEHEBHOM KU3HHU U TPYIOBOU JEATEIILHOCTH,

— ¢opMUpOBaHUE y 00YYAIOIIMXCS T'YMaHUCTHUECKUX OTHOIICHUH, TOHUMAaHUS LIEHHOCTH
XMUMUYECKUX 3HAHUHN NIl BHIPAOOTKU SKOJIOTMYECKH LeIecO00pa3HOro MOBEJACHUS B OBITY H
TPYJIOBOH JEATEIBHOCTH B LIEISX COXPAHEHHUS CBOETO 3/I0POBbS M OKpYXKaroulel MpUpOaHOI
Cpelbl;

— Dpa3BUTHEC MOTHBAIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAaHMIO HA OCHOBE YCBOCHHs OOIICYENIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO WIS ¥ HAMTPABIEHHOCTH JAJIbHEUIIIET0 00yUeHHUS.

OO1miee ynca0 4acoB, OTBEIEHHBIX Ui U3yYSHHS XMMHUU Ha YpPOBHE OCHOBHOI'O OOIIEro
obpasoBanwusi, coctapiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezien0), B 9 kimacce — 68
qacoB (2 yaca B HEJIEII0).

JlesITenbHOCTh  YUUTENS-IPEAMETHUKA C ydyeToM pabodeil MporpaMMbl BOCIHUTAHUS:
yCTAQHABJIMBATh JIOBEPUTENIbHBIE OTHOLICHMS MEXKIy YyYUTelleM M 0OydYarolIMMHuCH,
CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIPHUATHIO YYallUMHUCS TPEeOOBAHUN U MPOCHO YUHUTENs;
o0y /1aTh 00yJaromuxcss coONI0IaTh HAa YPOKe OOIIENPUHATHIC HOPMBI MTOBEICHUS, MTPaBUiIa



OOIIEHUsT CO CTapIIMMM (YUUTENIsIMH) M CBEPCTHUKaMHU (00y4aroIMMHUCS); MOJICPKUBATH B
JIETCKOM KOJUIEKTHBE JIEJIOBYIO, IPYKEII0OHYI0 aTMoc(epy; MHUIMUPOBATh OOYYAOLIUXCS K
00CYX/IEHUIO, BBICKAa3bIBAHHIO CBOETO MHEHHS, BBIPAOOTKE CBOETO OTHOILIEHHS IO TOBOIY
MOJly4aeMOM Ha YpOKE COLUUAIBbHO 3HAYMMON HHQOpPMAIMM; CTPOUTH BOCIUTATEIBHYIO
JESATENIBHOCTh C YYETOM KYJIbTYPHBIX pa3iIuuuil IeTel, NOJ0BO3PACTHBIX U MHIUBUAYAIbHBIX
0COOEHHOCTEH; MpUBJIeKaTh BHUMAaHUE 00ydaroluXxcs K HEHHOCTHOMY acleKTy M3ydaeMbIX Ha
YpOKE SIBIICHHM, MOHATHH, MPUEMOB; aHAJIM3UPOBATh pPEAIbHOE COCTOSHUE JIel B y4eOHOM
KJlacce/Tpymie; HaxXOAUTh LIEHHOCTHBIM acrmeKkT ydeOHOro 3HaHMA W HHpOpMaIuH,
o0ecrieynBaTh €ro TOHUMAaHHWE U TEPEeKUBAHHE OOYYAIOUIUMCS; NPUBJIEKaTh BHHUMaHHUE
oOydaromuxcst K o0O0CykgaeMoM Ha Yypoke HHGpOpMalMy, AakTUBAlMM IO3HABATEIbHOU
JeSITeIbHOCTH 00YYaIOIINXCsl; OPTraHU30BBIBATh paboTy 00yUarOMUXCs C COLUATBHO 3HAYMMOMN
uHbopMalmeil o MoBoAy MOJydyaeMoW Ha ypoke HMH(pOpMaluu — 0OCYXKAaTh, BHICKA3bIBATh
MHEHHE; MoOyXJ1aTh 00yJaromuxcs coO0aTh Ha ypOKe MPUHIMIIBI YUeOHOH JUCUUIUIMHBL U
caMoopraHmzalii, COTpyJHHWYATh C JAPYrUMHU MNEAArOTMYCCKUMU pa6OTHI/IKaMI/I u JpyrumMu
CHELMAINCTAMH B PEIIEHWH BOCIUTATENbHBIX 3aJad; CO34aBaTh B YYEOHBIX TIpyMImax
pPa3HOBO3pPACTHBIE JETCKO-B3pOCIble OOUIHOCTH OO0ydYaromMXcs; YIpPaBIATh YYEOHBIMU
IpynmnamMy C 1eJdbl0 BOBJCUEHHs OOydYarolmmxcs B mpolecce OOydyeHHMs W BOCIUTAHMA,
MOTHUBHUPYA HUX yqe6H0-n03HaBaTeany}0 ACATCIIBHOCThb, OPraHU30BbIBATh 3KCKYPCHUHU, IMOXOABI
U OKCHEIUIMM U T.I.; 3aIIMIIATh JOCTOMHCTBA M MHTEPECHl 00yYaroIuXcs, MOMOTaTh JCTAM,
OKa3aBIIUMCS B KOHQIMKTHON CUTYyalluu W/WIKM HEOIaronpHUsITHBIX YCIOBUSX.

2. COAEP)KAHUE YYEBHOI'O ITPEJMETA

8 xknacc

IlepBoHauyajbHbIE XUMMHYECKHE TIOHATHUS

[Ipenmer xumun. Poiap XUMUM B KM3HHA 4YeJIOBEKAa. XHUMHUSI B CHUCTeMe Hayk. Tena u
BellecTBa. Pu3NUecKUe CBOMCTBA BEIIECTB. ArperarHoe cocTtosHue BemiecTB. [lonsitue o
METO/1aX MO3HaHUs B XUMHH. YHCThIE BemecTBa U cMecH. CTIocoOBI pa3ielieHUs] CMECeH.

ATOMBI UM MOJEKYJbl. XUMHUYECKHE HJIeMEHTbl. CUMBOJBI XHMHUYECKHX 3JIEMEHTOB.
[IpocTeie U cin0kHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckass (opmyna. BalleHTHOCTH aTOMOB XHMHYECKHX DJJIEMEHTOB. 3aKOH
IIOCTOSHCTBA cocTaBa BemecTB. OtHocuTenbHas aroMHas Macca. OrTHOcHTEIbHAS
MOJIEKYJIsipHas Macca. MaccoBast J10J1s1 XMUMUUYECKOT0 3JIEMEHTA B COSAMHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHass Mmacca. B3anMocBsi3p KoJIM4eCTBa, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BerecTBa. PacuéTel mo hopMysiaM XUMHUECKUX COSAMHEHUN.

®u3nYecKue W XUMHYECKUE SIBJICHUS. XHUMHUYECKas peakius W €€ MpHU3HAKU. 3aKOH
COXpaHEHHUs MacChl BellecTB. XuMuueckue ypaBHeHus. Knaccuduxaruss XUuMHUECKUX PeaKIuid
(coemuHeHus, pa3IoKeHUsI, 3aMeIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IOCYI0H, TTpaBuUiIaMu paboOThl B Ja0OpaTOpuu M MpUEMamMu
oOpartieHust ¢ 71a00paTOPHBIM O0OpYIOBAaHUEM, M3yUEHUE U OMHcaHue (DU3MUECKUX CBOMCTB
00pa3oB HEOPraHWMYECKUX BEIIECTB, HAONMIOACHHE (U3NUecKuX (TJIaBJICHUE BOCKA, TasHUE
Jb/a, pacTUpaHHE caxapa B CTYNKE, KATICHHE W KOHJCHCAIUS BOJbI) U XUMUYECKUX (TOpEHHE
CBEYM, MPOKAJUBAHUE METHOW NPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHUCJIOTOM) SIBICHMIA,
HaOIIO/IEHUE U OMHCAaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PeakIuii (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pasiiokeHue ruapokcuaa meau (1) mpu
HarpeBaHUU, B3aUMOJICHCTBUE >kene3a ¢ pactBopoM coiu Meau (II), m3yuenue cmocoOoB
paszesieHusT CMeceil: ¢ TMOMOINBI0 MarHuTa, (GUIBTPOBAHUE, BHITIAPUBAHWE, TUCTUIUISAIINS,
xpomarorpadus, TMPOBEIEHHWE OYHUCTKA TOBApEHHONW COJNM, HAONIOJICHWE U OMHUCAHHE
pEe3yJIbTAaTOB MPOBEIACHHUS OMbITA, WIIIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MacChl, CO3/IaHHUE
MoJieJIe MOJIeKYT (IIapOCTEPKHEBBIX ).



Baskueiilue npeacTaBUTe/IM HEOPraHUYECKHUX BellleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kuciopoa — 3lneMEHT U MPOCTOE BELIECTBO.
HaxoxaeHue kucinopo/ia B mpupoe, Gu3nueckue U XUMHUECKHUe CBOMCTBA (pEaKIuu TOPCHHS).
Oxkcunpl. Ilpumenenue kucinopona. CrocoObl MONydeHHs KHCIOpoaa B jaboparopuu u
MPOMBIIICHHOCTH. KpyroBopot kuciopona B mpuponae. O30H — annoTpornHas MoauduKanus
KHCIIOPOJa.

TemnmoBoit 3¢ (heKkT XUMHUYECKON peakluu, TePMOXUMHYECKHE YpaBHEHHUsS, JK30- U
SHAOTEPMUYECKHE pEaKUuU. TOIUIMBO: Yrosib M METaH. 3arpsA3HEHUE BO3AyXa, YCHICHHE
HNapHUKOBOTO 3P deKTa, pa3pylIeHre 030HOBOTO CIIOA.

Bomopon — »simemeHT M mpocroe BemecTBo. HaxokaeHuwe Bomopola B IPHUPOJE,
buznyecKkrue U XUMUIECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MoydeHus. KuciaoTer u comnu.

MoutsipHbIit 00BEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHUSIM.

®dusnyeckue cBoMcTBa BOAbl. Boja kak pactBoputenb. PactBopel. HaceliieHHblE U
HEHACBIIICHHbIE pacTBOpBL. PacTBoprMOCTh BemecTB B BoJe. MaccoBas 10yl BEHIECTBA B
pacTBope. XUMUYECKHE CBOMCTBA BOJbl. OcHOBaHUA. Pollb pacTBOPOB B MPHUPOJAE U B KU3HU
yenoBeka. KpyroBopor BoAbl B mpupoje. 3arps3HEHUE NPUPOAHBIX BOoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHui. Oxcunbl. Knmaccudukamuss OKCHAOB:
cojeoOpasyromue  (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHbIE) U  HecoleoOpasyrolue.
Homenknatypa okcuioB. ®u3nyeckue U XMMHYECKHUE CBOMCTBA OKCUIOB. [lomydyeHne oKCHuioB.

OcuoBanms. Knaccudukanuss ocHOBaHMIL: MIENOYM W HEPACTBOPHMBIE OCHOBAHUS.
Homenknatypa ocHoBanmil. DH3nYeCKMe W XUMHUYECKHE CBOMCTBAa OCHOBaHWM. llomydeHwue
OCHOBaHUM.

Kucnotsl. Knaccuduxauus kucnor. Homenknarypa kucinot. @uszndyeckue u XUMHUECKUE
cBoiicTBa KucnoT. Psan akruBHoctu metaiuioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenknarypa cosell. @u3nueckre U XMMHAYECKHE cBoWcTBa conel. [lomydenue
COJIEH.

['eneTnueckas CBsI3b MEXAy KJIACCAMHM HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KAUEeCTBEHHOE OIPEACIICHHE COJEpKaHWs KHCIOpOJa B  BO3JyXe, IOJIy4YEHHE,
coOupaHHe, paclo3HaBaHWE U W3YYCHHE CBOWCTB KHCIOpOJ]a, HAOMIOJEHHE B3aWMOJCHUCTBUS
BELIECTB C KHCIOpPOJOM M YCJIOBHS BO3HHMKHOBEHHUS U TpEKpalleHus ropeHus (moxapa),
O3HaKOMJIGHHE C oOpa3laMu OKCHJIOB W OINHCAaHWE WX CBOWCTB, MOJIy4YeHHE, COOHMpaHUeE,
pacrio3HaBaHME€ M H3y4YeHHE CBOMICTB BOJOpoAa (FOpeHHE), B3aUMOJEHCTBHE BOAOpOAA C
okcupoM menu (II) (BO3MOKHO HCMONB30BAaHKWE BHIEOMATEPHANIOB), HAOMIOJIEHUE O00pa3lloB
BELIECTB KOJMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHMsI BEIIECTB C
pPa3JIMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MACCOBOM I0JIEH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJIEHCTBUE BOJBI C MeTalIlaMU (HaTpUeM M KaJbIeM)
(BOBMOYKHO HCIIOJIb30BAHHE BHUIEOMATEPUANIOB), HUCCIEOBAaHHE OOpPa3lOB HEOPTraHMYECKHX
BELIECTB Pa3IMYHbIX KJIACCOB, HAOIIOJEHHE M3MEHEHHs] OKpAacKd MHIUKAaTOPOB B pacTBOpax
KUCIIOT W TIenouei, m3ydeHue B3aumopeiictBus okcuma menu (II) ¢ pactBopom cepHoit
KHCJIOTBI, KHCIOT C METaJUIaMH, pPEAKUUN HEUTpaTu3aluM, IOJIYyYEeHUE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHE OJHOIO MeETala JPYTMM W3 pacTBOpa COJHU, PELICHUE
HKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMe «BakHeume Ki1accsl HEOPraHNYECKUX COCANHEHUI.

Ilepuoguyeckuii 3axoH u Ilepuoauyeckass cucrema xumMudeckux iemenros /I, U.
MenaeneeBa. Crtpoenue aTOMOB. XumMuveckas CBSI3b. OxucauTeIbHO-
BOCCTAHOBHMTE/IbHbIC PeaKu

[lepBbie TOMBITKH KIAaCCU(PUKAIMN XHUMHYECKUX dJJIeMEeHTOB. [loHsTHe 0 Tpymmax
CXOJHBIX DJIEMEHTOB (ILIEJIOYHBIE U MIETIOYHO3EMETbHBIE METAILIIbI, TAIOTeHbI, HHEPTHBIE Ta3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yloT aM(pOTEpHbIE OKCUIIBI U TUIPOKCU/IBL.



Ilepuonnueckuii 3akoH. llepumoamdeckass cucrema Xumuyeckux siemeHToB J[. .
MenneneeBa. KopoTkonepuonnas u anuHHonepuogHas ¢opmbl llepuonnyeckoil cucremsl
xumuueckux anemeHTtoB JI. M. MenaeneeBa. Ilepuoasl v rpynmbl. PU3HYECKUN CMBICH
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIbI JIEMEHTA.

Crpoenue aromoB. CoctaB aromHbIX sgep. M3orombl. OnektpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TEPBHIX 20 XUMHUYECKUX 2JIEMEHTOB [leproandecKoil CUCTEMBI
H. W. Mengeneea. XapakTepUCTUKAa XUMHUYECKOTO DJJIEMEHTA [0 €ro IOJOKEHUI0 B
ITepuoanueckoii cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH MU3MEHEHHUS Painyca aTOMOB XMUMHUUYECKHUX 3JIEMEHTOB, METAJITMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U EpUoaaM.

3nauenne Ilepumomnueckoro 3axkoHa u Ilepuonuyeckod CHCTEMBl XHUMHYECKUX
AJIEMEHTOB JUJISl Pa3BUTHs HAYKHU U NpakTUKU. Jl. V1. MeHaeneeB — y4€HbI U IPaKIaHUH.

XyUMHu4ecKas CBS3b. KoBanentnas (nonsipHas u HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPHULIATENIBHOCTh XUMHUECKUX AJIEMEHTOB. MlOHHAs CBS3b.

Crenenb  okucinenus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. [Ipoueccs
OKHCJICHHS M BOCCTaHOBJICHHS. OKHUCIUTEIINM U BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe O0O0pa3IOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJECHCTBHE THIIPOKCHIA
LMHKA C PaCTBOPAaMM KHUCJIOT M LIEJIOYEH, IMTPOBEICHHUE ONBITOB, WIUTIOCTPUPYIOIIMX ITPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKINK (TOPEHHE, PEAKIIUK PA3JIOKCHHS, COCTUHEHNS).

Mescnpeomemnuie ceasu

Peanuzanms MeXnpeaMeTHBIX CBA3EH MIPU U3YYEHUU XUMUU B 8 KJIacCE OCYIIECTBIISIETCS
yepe3 HCIONb30BaHHWE KakK OOIIMX eCTECTBEHHO-HAyYHBIX TMOHSTHN, TaK U TOHSTHH,
SIBJISTFOIIMXCS] CHCTEMHBIMU TSI OT/ICJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTr' O IIUKJIA.

OO0mue ecTecTBEeHHO-Hay4YHbIE TOHATHS: HAy4dHbIM (PakT, TUMOTE3a, TEOpHs, 3aKOH,
aHajgu3, CHUHTE3, KilaccuuKanus, TNEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIICPUMEHT,
MOJEIUPOBAHUE, U3MEPEHHE, MOJICIIb, SIBJICHUE.

®usuka: Marepusi, aToMm, OHJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHWJ, H3OTOIbI,
pPaZlOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKH 3apsif, BEIIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, Ta3, (U3MYECKUE BEIWYUHBI, CIMHUIIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE351, ComHIIE.

buonorus: gorocuntes, npixanue, onocdepa.

leorpadusa: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TMOPOABI, IOJE3HBIC
WCKOTIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 knacc

BewmecTBo 1 XMMHYeCKas peaKkuus

[lepuonnueckuit 3akoH. Ilepuonnueckas cucrema XuUMUYeCcKuX dieMeHtoB [[. U.
MenneneeBa. CrtpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUHM CBOMCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPHUOAOB, KaJIMsl, KaJbIMS M UX COECIMHEHHN B COOTBETCTBHH C
IIOJIOKEHUEM DIIEMEHTOB B lleproaudeckoi cucTeMe U CTpOEHUEM UX aTOMOB.

Crpoenue BeniecTBa: BHJBI XMMHYECKOW CBS3U. THIBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAIMYECKOM PEIIETKM U BHJIA XUMHUYECKOHN
CBSI3U.

Knaccudukanus 1 HOMEHKJIAaTypa HEOPTaHMUECKUX BEIIECTB. XMMHUECKHE CBOMCTBa
BEILIECTB, OTHOCAIIMXCS K Pa3jIu4HbIM KJIACCaM HEOPraHWYECKHX COEJIMHEHMM, FeHeTH4ecKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUeCKUX peakluil 1Mo pa3IuyHbIM MpU3HaKaM (10 YUCITY U COCTaBY
YYaCTBYIOUIMX B pEaKIMM BELIECTB, IO TEIUIOBOMY 3(QEKTy, MO0 H3MEHEHHUIO CTeleHei
OKHUCJIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTHUMOCTH, MO Y4acTHUIO KaTajau3aTopa). DK30- U
SHIOTEPMUYECKHUE PEAKLIMU, TEPMOXUMHUUECKUE YPABHEHMUS.



[TonsTHe o ckopocTu XUMHUECKON peakiuu. [loHsTue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHATHE O TOMOTEHHBIX U TETEPOTCHHBIX peakiusax. [loHsarue o
karanuse. [loHsatne o xumuyeckoM paBHOBecuu. DakTOpbl, BIHUAIONIME HA CKOPOCTb
XUMUYECKON PEaKIIMU U TTOJIOKEHUE XUMHUIECKOTO PABHOBECHSI.

OKHUCIUTENHFHO-BOCCTAHOBUTEIbHBIC PEAKIMU, DJIEKTPOHHBIM OalaHC OKHUCIUTEIHHO-
BOCCTAaHOBUTENBbHOU peakuuu. COoCTaBlI€HUE YPAaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHYECKON AUCCOIUALIMU. DIEKTPOJIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
AHUOHBL. MeXaHMU3M [UCCOIMAIMU BEIIECTB C Pa3IWYHbIMM BUJAMU XHUMHUUYECKOW CBSI3H.
Crenenp aucconanuu. CUIbHBIC U CIa0bIe AIEKTPOIUTHL.

Peaku noHHOTO OOMEHa. Y CIIOBUS MPOTEKaHUS peaKkiiii HOHHOTO OOMEHa, TIOJTHbBIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakiui. CBOMCTBAa KHCIOT, OCHOBAaHUM M COJIEN B CBETE
MPEJICTaBICHU 00 DIEKTPOIUTHYECKON Iucconuanui. KadecTBeHHBIE peakIMM Ha HOHBI.
[TonsiTHEe O TUIpOIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJICNIAMH KPUCTAUIMYECKUX PEIIETOK HEOPTraHMYECKHUX BEIIECTB —
METAJIJIOB W HeMeTalyioB (TpaduTa W anmasza), CIOXKHBIX BEHIECTB (XJIOpHAa HATPHs),
WCCJICIOBAHNE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOW PEaKIMU OT BO3JCUCTBHS Pa3IMUHBIX
(bakTOpOB, MCCIEIOBAHKE IIIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIlecca JAUCCOIHAINN
KHCIIOT, IIeJo4Ye W cojied (BO3MOXHO WCTIOJIB30BaHUE BHUIEO MaTEPHUATIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOMIUX MPU3HAKA MPOTEKAHUSI peakluii MOHHOTO oOMeHa (oO0pa3oBaHue
0Cajika, BBIJICJICHUE Ta3a, OOpa30oBaHUE BOJBI), OIBITOB, HWUIFOCTPUPYIOUIUX TMPUMEPHI
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX pEaKIUil (TOpeHUe, peakluu pasliokKeHUs, COCAUHECHHUS),
pacro3HaBaHUe HEOPTraHWYECKHX BEHICCTB C TOMOIINBI0O KAUYEeCTBEHHBIX PEAKIM Ha WOHBI,
pelIeHNEe SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaJlJIbl M MX COeAMHEHUSA

OO0mas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOCHHsI aTOMOB, XapaKTepHbIC
creneHn okucieHus. CTpoeHue W (U3UYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMUYECKHE CBOWMCTBA Ha MpHMepe XJopa (B3auMOJEHCTBHE C MeTaUIaMH, HEMeTallJlaMH,
mienoyamu).  XisopoBogopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOWCTBA, TIOJNyYCHHE,
npumeHeHue. JleiicTBue xjopa W XJIOPOBOJOpOAa Ha OpraHU3M YeloBeKa. BaxHeimue
XJIOPUIBI U UX HAXOXKICHHUE B TIPUPOJIC.

OO6mas xapakrepuctuka d31eMeHTOB VIA-rpymnmbel. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIe CTeneHu okucieHus. CTpoeHne u (U3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJIa U CepPbl. AJUIOTPOMHBIE MOAU(DHUKAIIMKI KUCIOPOAa M Cepbl. XUMUYECKIE CBOWCTBA
ceprl. CepoBOJOpOA, CTpoeHHUE, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHIOB. CepHas KucioTa, (pU3MUecKue U XMMUYECKHE CBOMCTBA
(oOmme Kak MpeACcTaBUTENS Kiacca KHUCIOT u crenududeckue). XUMHUYECKHE PEaKInu,
JIeKale B OCHOBE MPOMBIIUICHHOTO CHOC00a MONYy4YeHHUs CEepHOW KHUCTOTHL. [IpumeHeHue
cepHoil kuciotel. ConM cepHOM KHCIOTHI, KauyeCcTBEHHAas peaklus Ha CyJab(ar-uoH.
Haxoxnenue cepbl U €€ COCIMHEHUN B MpUpoAc. XUMUUYECKOE 3arpsi3HEHUE OKPYKarollen
Cpe/bl COCTMHEHUSMH Cephl (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3TyXa U BOJOEMOB), CIIOCOOBI
€ro NMpeAoTBPAILCHHUS.

OO6mas xapakTepuctuka 3jaeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTEMEeHM OKHUCICHHs. A30T, paclpoCTpaHeHHE B Mpupoje, (Gu3uueckne Hu
XUMUYeCKne cBoicTBa. KpyroBopor aszora B mpupoge. AMMHAK, ero (Qusudyeckue u
XMMHYECKHUE CBOMCTBa, ToiyueHue u mnpumeHenue. Comu amMMoHMs, uX (u3MUeckue u
XUMUYECKHE CBOWMCTBa, NMpuMeHeHue. KadecTBeHHas peakiusi Ha WMOHBI aMMOHHUA. A30THas
KHUCTI0Ta, € MoyydyeHue, (pu3udecknue M XMMHUYECKHE CBOMCTBa (0OIIHMe Kak MpeCTaBUTENs
KJlacca KUCIOT U crneruduyeckne). Mcmonp3oBaHne HUTPATOB U COJICH aMMOHHMSI B KaueCTBE
MUHEpPATBHBIX ynoOpeHuil. XuUMHUYECKOe 3arps3HEHHE OKPYKAIOLIEH Cpeabl COeAMHEHUSIMU



a3oTa (KUCJIOTHBIE J0XK/IH, 3arpsi3HEHHE BO3/1yXa, HOYBBI U BOJ0EMOB). Pocop, aIIOTPOIHbIE
Monupukanmu ¢ocdopa, gusmueckune U xumuyeckue cpoictBa. Oxcupa docdopa (V) u
dochopHas kucnora, ¢GU3MUECKHE U XUMHUECKHE CBONCTBa, mMmoiyuyeHue. lcmonb3oBaHue
docdaroB B kauecTBe MUHEPAIBbHBIX y100pEHUH.

OOmast xapakrepucTuka 31eMeHToB I[VA-rpynmbel. OCOOEHHOCTH CTPOEHHsS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHUSI. YTIIepo/, aJUIOTPONIHbIE MOAU(UKAIINY, pacTIpOCTPaHEHHE B
npupoze, (usnyeckne M XUMHUYECKHE CBOWCTBa. ApncopOuus. Kpyrosopor yriepona B
npupone. Okcuapl yriaepoaa, ux (u3nyecKue U XMMHUYECKHe CBOMCTBA, JEWCTBUE HA KUBBIE
OpraHu3MBbl, MOJyYeHHE U NPUMEHEHHE. DKOJOTMYECKHe MPOOIEeMbl, CBSI3aHHBIE C OKCHIAOM
yriepona (IV), runoresa rio0ansHOTO MOTEIJICHUST KIIUMaTa, MapHUKOBBINA G (exT. YrompHas
KHCJIOTa M €€ CONMM, UX (PU3MUECKHEe M XMUMHYECKHE CBOWCTBA, IMOJYYEHHUE U TNPHUMEHEHHE.
KauecTtBeHHast peakiusi Ha KapOoOHAT-HOHBL. VMcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BELIECTBaX KaK O COSAMHEHMSX yriiepoja
(MeTaH, S5TaH, STWJIEH, AaleTWIEH, JTAaHOJ, TJIMIEPUH, YKCyCHas Kuciora). llpuponaHsie
UCTOYHUKHU YTJIEBOJAOPOJOB (yroyib, HMPUPOIHBIA Ta3, He(Th), MPOAYKTHl UX NepepaboTKu
(OeH3uH), UX poiab B OBITY W NPOMBIIIICHHOCTU. [loHATHE O OHMONOTMYECKH Ba)KHBIX
BElIeCTBaX: >KUpax, OelKax, yrieBoJaX — M UX pOJM B JKU3HU 4YeloBeka. MarepuaiabHoe
€MHCTBO OPTaHUYECKUX U HEOPIraHUUYECKUX COECANHEHUN.

Kpemuuii, ero ¢usuueckre UM XUMHYECKHE CBOMCTBA, MOJIY4YEHHE W TNPUMEHEHHE.
CoenuHenus kpemHuss B mnpupoxae. OOmme mnpencrtaBieHuss o6 okcuae kpemuus (IV) u
KpeMHUeBOW kuciore. CHIMKAThl, WX HCIOJb30BaHHE B OBITY, B IPOMBIIIICHHOCTH.
Baxueliime cTpouTeNnbHbIE MaTepUallbl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, *kene300eToH.
[Tpo6Giembl 0€30MacCHOTO UCIIOJIB30BAHUS CTPOUTENIBHBIX MAaTEPHUAJIOB B OBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00paslioB HEOPraHMUECKHUX BELIECTB, CBOMCTB COJISTHOM KHMCIIOTHI, MPOBEACHNE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIOJEHUE NMPU3HAKOB UX NMPOTEKAHMSI, OIBITHI,
oTpaxaromue (QpU3n4eckre U XMMUYECKHEe CBOMCTBA TrajlOT€HOB U UX COECIUHEHHH (BO3MOXHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), O3HAKOMIJIEHHE C OOpa3llaMu XJOPHIOB (TajlOTeHU[IOB),
O3HaKOMJIeHHe ¢ oOpa3uamMu cepbl M €€ COeIMHEHUSMHU (BO3MOMKHO HCIIOJIb30BaHHE
BUEOMATEepHUaoB), HaOJroJeHHWe Tmpolecca OOyriaMBaHMsA caxapa MOJ  JeicTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTHI, N3yYEHHE XUMUYECKHX CBOMCTB pa30aBiIeHHON CepHOM
KUCJIOTHI, IPOBEICHUE KaYeCTBEHHOW peakluu Ha Cyib(paT-uoH M HaOJro/eHUE MpU3HaKa e
MIPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKHMH CBOMCTBaMH a30Ta, (hochopa M UX COCTUHEHHM
(BO3BMOXKHO ~ HCIIOJIb30BAaHME BHUAEOMATEPUANOB), oOOpa3liaMd a30THBIX U (PochOpHBIX
yaoOpeHul, TOoNydeHHue, COOMpaHHWe, paclo3HaBaHWE W HW3YYCHHUE CBOWCTB aMMMAKa,
NpOBE/ICHUE KaueCTBEHHBIX Peakiiil Ha MOH aMMOHUS U (oc]aT-HOH U H3ydyeHHe NMPU3HAKOB
UX MPOTEKaHUsl, B3aUMOICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MENIbIO (BO3MOYXHO
MCIIOJIBb30BAaHUE BUJIEOMATEPHATIOB), U3YyUEHUE MOJEIEH KPUCTAUIMUECKUX DPEIIETOK anmMasa,
rpaduta, (QymuiepeHa, O3HAKOMIJICHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOICTBOM MPOTUBOrasa, MojiyuyeHue, CoOOnpaHue, paclo3HaBaHue
U U3Y4YCHHE CBOMCTB YTJIEKHCIIOTO ra3a, MPOBE/IEHUE KaueCTBEHHBIX peakluil Ha KapOOHAT U
CHWJIMKAaT-HOHbl M U3yYEHUE IPU3HAKOB HUX IPOTEKaHWs, O3HAKOMIIEHHE C NPOAYKLIHEH
CHWJIMKaTHOM MPOMBIIIJICHHOCTH, PElIeHUE SKCIIEPUMEHTAIbHBIX 3aJa4 1o Teme «Baxueiue
HEMETAJUIBI U UX COCTUHEHUS.

MeTaJyiibl M MX cOeIMHEHUSA

OOmast XapakTepUCTHKAa XHMHYECKUX D3JIEMEHTOB — METAJIOB HAa OCHOBAHUU HX
nonoxkenus: B llepumoamdeckorn cucrtemMe xumuueckux diaeMmeHTtoB /. M. MenneneeBa u
ctpoeHust atoMoB. (CrTpoeHue MeTaoB. Merandeckas CBA3b M MeETaUIMYecKas
KPHUCTAJUTMYECKAs PEHIETKA. DIIEKTPOXUMHUYECKUIN P HANPSIKEHU MeTaioB. OU3NYECKHEe U
XUMUYeCKHe cBOHcTBa MeTamioB. OOmue crnocoObl modydeHuss MertayuioB. Ilonarue o



KOPpPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIlUThI UX OT Koppo3uu. CruiaBbl (cTajb, YyTyH,
JTIOPaJIFOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTauIbl: MOJIOXKEHHUE B [lepuonnueckoi cucTeMe XUMMUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpOCHHE UX aTOMOB, HaXOXKJIeHHE B npupoje. uznyeckue 1 XUMUYECKUE
cBoiicTBa (Ha mpumMepe HaTpus M Kamus). OKCUABI U TUAPOKCUABI HATPUS U KAWL
[IprMeHeHre MEeT0YHbIX METAINIOB U X COCTMHEHUH.

[IlenoyHO3eMENBHBIE METAUIBI MAarHud M KaJbLUW: NOJIOKEeHHE B llepuommueckon
cucteme xuMmudeckux snemeHToB J[. M. MeHneneeBa, cTpoeHHEe UX aTOMOB, HaXOXKJICHHE B
npupone. uznueckue U XMMUYECKHE CBOMCTBA MarHus M Kajablus. BaxkHeNIIMEe COEqUHEHUS
KaJbIus (OKCUJ, TUAPOKCU, cosn). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHEHUs!.

Amomunuil: nonoxenue B Ilepumonnueckoit cucreMe xumudeckux snemeHtoB /[ W.
MenneneeBa, CTpOCHHE aTOMa, HaxX0XKAeHUE B pupoje. PU3NUecKue U XMMUYECKUE CBOMCTBA
amroMuHMs. AM(OTEpHBIE CBOWCTBA OKCHIA U TUPOKCHIA ATFOMUHUS.

Kenezo: monoxenue B Ilepromnueckoil cucreme Xxumudeckux syemeHtoB [l U.
MenneneeBa, CTpOCHHE aTOMa, Hax0XKAeHUE B pupoje. PU3HUeCKUe U XMMUYECKUE CBOMCTBA
xene3a. Oxcupapl, tuapokcuasl U comm sxene3a (II) m xenesa (III), ux cocraB, cBoiicTBa u
MIOJTyYEHHE.

Xumuueckuil IKcnepumenm:

O3HAaKOMIIEHHE C O0pa3llaMH METa/IOB M CIJIaBOB, WX (PU3NYECKUMH CBOWCTBaMH,
M3y4YeHUE PEe3yJIbTATOB KOPPO3UH METAIIOB (BO3MOXXHO HCITOJIb30BAHWE BHUIACOMATEPHATIOB),
0COOCHHOCTEH B3aUMOJICHCTBUS OKCHU/IA KAIIBIUsI M HATPUS C BOJOW (BO3MOKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), HUCCJICIOBAHME CBOWCTB >KECTKOM BOJBI, TpoOIllecca TOPEHHUs JKeje3a B
Kuciaopone (BO3MOXKHO — HCIIOJIb30BAaHHWE  BHUACOMATEPUANOB), MPHU3HAKOB IMPOTEKAHUS
KaueCTBEHHBIX PEAKIIMi Ha MOHBI: MarHUs, KaJbllUs, aJIOMUHMS, 1TMHKa, Xkene3a (II) u xenesza
(IIT), menu (II), HaOmrOCHNE U OMMCAHKUE TIPOIECCOB OKPAITMBAHUS IJIAMEHH MOHAMH HATpHS,
KaJIis ¥ KaJbIus (BO3MOKHO MCIOJIb30BAHUE BUICOMATEPUAIIOB), UCCIEAOBaHNE aM(pOTEPHBIX
CBOWCTB THAPOKCHIA AJTIOMHHHUS UM THAPOKCHAA LIMHKA, PEIICHHE JKCIIEPUMEHTAIbHBIX 3a1a4
o TeMe «Baxkaelne MeTaJIbl ¥ UX COCTUHCHHUS).

XuMus H OKpY:KamoLias cpeaa

BemecTBa n MaTepuaibl B MOBCEIHEBHOM XKU3HU YeloBeka. be3omacHoe ncnoab30BaHue
BEIIECTB M XUMHUYECKHX peakuuid B ObITy. IlepBas momoInp Mpu XUMHYECKUX OXKOTax U
OTpaBJICHHUSIX.

XUMUYECKOe  3arpsi3HEHUE  OKpyXKawIied cpeasl  (IpefenbHas — JOMyCTHMAst
KOHIIeHTpaIus BemecTs, nanee — [1/1K). Ponbs xuMun B permeHnn 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3y4deHue o0pasioB MaTeprasoB (CTEKIIO, CIIaBbl METAJIJIOB, MOJTUMEPHBIC MaTEPUATIBI).

Mescnpeomemnuie ceasu

Peanuzanms MeXnpeIMeTHBIX CBA3EH MTPU U3YYEHUU XUMUU B 9 Kilacce OCYIIECTBIISIETCS
yepe3 WCIONb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX TOHATUH, TaK W TOHSTHH,
SIBJISTFOIIMXCS] CACTEMHBIMU ISl OT/IEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOr' O IIUKJIA.

OO0mue ecTecTBeHHO-HAyYHbIE TOHATHS: HAy4YHBIM (DaKkT, THUMOTE3a, 3aKOH, TEOPHs,
aHajgM3, CHUHTE3, Kilaccu(uKanus, TNEePUOJUYHOCTh,  HAOIIOJEHHUE,  DKCIICPUMEHT,
MOJICTTUPOBAHUE, W3MEPEHUE, MOJeNb, SBICHUE, TMMAPHUKOBBIA d(deKT, TexXHOoIorus,
MaTepHAIIbI.

®dusuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI, H3OTOIbI,
paIOaKTUBHOCTb, MOJIEKYJa, DJICKTPUYECKHN 3apsll, MPOBOJHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTODIIEMEHT, BEUIECTBO, TE€NO, 00BEM, arperaTHOe COCTOSIHHE BEIEeCTBa, Tas,
pacTBOp, PaCTBOPUMOCTh, KPHUCTAUIMYECKAs pPENIETKa, CIUIaBbl, (PU3WYECKHE BEIHYUHBI,
€MHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COIHILE.

buonorus: ¢orocunres, npixanue, 6uocdepa, 3KOCUCTEMa, MUHEpAIbHbIE YI00peHMs,
MHKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, IUTATEIILHBIE BELIECTBA.



leorpadusa: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TMOPOABI, TMOJE3HBIC
HCKOTIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.
3. INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEGHOI'O ITPE/IMETA
«XHUMMUA»

[Inanupyemble pe3yibTaThl OMUPAIOTCS HA BEAYIIUE IIeJIEBbIe YCTAHOBKH, OTpakarollue

OCHOBHOM, CYITHOCTHBIA BKJIaJ U3y4aeMO#l MPOrpaMMbI B Pa3BUTHE JTHUUYHOCTH OOYUAIOIIUXCA,
UX CIIOCOOHOCTEH C HCTOIb30BaHHEM 000pyaoBaHus « Touka pocTay.

3.1 JIMYHOCTHEIE PE3VJILTATEL OCBOCHHUS YUEOHOTO MIPEIMETA

JIndHOCTHBIE pe3yibTaThl OCBOCHHS MPOTrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHus
JOCTUTaOTCs B X07ie 00y4eHHUs] XUMHMHU B €IMHCTBE Y4eOHOI U BOCIUTATEIbHOM 1€ATEILHOCTH B
COOTBETCTBHUHM C TPAIULUOHHBIMH POCCUMCKMMH COLMOKYJIBTYPHBIMU U TyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMHU B 00IIIECTBE PAaBUIIAMU M HOPMaMH MTOBEICHUS U
CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALUN 00YYatOLIXCS.

JIMYyHOCTHBIE pe3yNIbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTHUBHBIX LICHHOCTHBIX OPUEHTALUI U PacCIIMPEHHUE ONBITA AECATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLIECHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HaCJIe/IMI0, TOHUMAHUs 3HAaYEHUS] XUMHUECKOW HayKU B )KM3HU COBPEMEHHOT'0 OOIIEeCTBa,
CIOCOOHOCTH BJIaJIETh IOCTOBEPHON MH(POPMALIUEH O MePEeIOBBIX JOCTIKEHHUSIX U OTKPBITHUSAX
MHUPOBOW M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOMCTBE
MUpa 1 0011ecTBa;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

MNpeaACTaBJICHUA O COUAJIBHBIX HOpMax U MnpaBujiax MEKJINIYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOMH, yueOHO-
HCCJIEI0BATENbCKOM, TBOPUYECKOM M IPYTUX BUIAX IEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIIbHOCTU IMMPU BLIITOJTHCHUHU y‘-Ie6HI>IX, IIO3HaBaTCIbHBIX 3aJa4, BBIITIOJIHCHUHN
XUMHUYECCKUX OKCIIEPUMEHTOB, CO3IaHNHN y‘-Ie6HI)IX MIPOCKTOB, CTPEMIICHUS K B3aMUMOIIOHUMAaHUTO
1 B3aMMOIIOMOIIIM B ITPOLIECCe 3TON YUeOHOH 1eATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE
IIOBEJICHNE U MOCTYIIKH CBOUX TOBAPHILEH C MO3ULNN HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUS ITOCIEACTBUI MIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHPOBO33pEHYECKUE MPECTABICHUS O BEIIECTBE M XUMUYECKON PEeaKIIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTaBJISIONINE OCHOBY JJIS
MOHUMAaHMS CYITHOCTH HayYHON KapTUHBI MUPA, IPEJICTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJIbL, B3aUMOCBA3IX YEJIOBEKA C IPUPOJHON CPENloil, O posin
XMMHH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA NIOJYyYEHUE HOBBIX 3HAHUN 110 XUMUH,
HEo0X0uMbIe 17151 00bACHEHHS HAaOII0AaeMBbIX MPOLIECCOB U SIBJIICHUH, TO3HABATEIbHOM,
MH(POPMALIMOHHON U YUTATEIBCKON KYJIBTYPBI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEILHOW PabOoThI
C y4eOHBIMH TEKCTaMHM, CIIPaBOYHOH JINTEpaTypoil, TOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU
WH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00yUEHHIO U TO3HAHUIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K



camM000pa30BaHMIO, TPOCKTHON U UCCIIEAOBATENBCKON eI TEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTH M YPOBHs 00y4eHUs B aJIbHEHIIEM;

4) popMupoOBaHHS KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 37I0POBBI 00pa3 KU3HU, OCO3HAHKE MTOCIICICTBUI U HETIPUITHE BPEIHBIX
puUBbIYEK (YIIOTPEOJIEHUS AJIKOTOJIsl, HAPKOTHUKOB, KypeHusi), HEOOX0IMMOCTH COOIIOICHUS
NpaBuiI 0€30MaCHOCTH MPH 0OPAIIEHHH ¢ XUMHUUECKUMH BEIIECTBaMU B OBITY U PEabHOM
KU3HU;

5) TpyA0BOro BOCIMTAHMSA:

MHTEpEC K IPAKTUYECKOMY M3yUEHHIO Npodeccuil U Tpyna pa3aIuyHOro poja, yBaXeHue K
TPYIy U pe3yJbTaTaM TPYJIOBOMU JESTEIbHOCTH, B TOM YHCIIE€ HA OCHOBE IPUMEHEHUS
IIPEMETHBIX 3HAHUN 110 XUMHUU, OCO3HAHHbII BBIOOP MHANBUIYAIbHON TPAEKTOPUHU
MIPOJOKEHHS 00pa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMHH,
OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIeHOM MpodecCUOHATBHON AEATEIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJalITUPOBATHCS B IPOGECCUOHATILHOM Cpesie;

6) 3K0JI0rH4ecKOro BOCIIUTAHMS:

HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK UICTOUYHUKY KHU3HHU Ha 3eMIle,
OCHOBE €€ CyIlIeCTBOBAaHUS, IOHUMAHUE LIEHHOCTH 3/I0pPOBOT0 M 0€30MacHOro o0pasa xHu3HH,
OTBETCTBEHHOE OTHOILLIEHHE K COOCTBEHHOMY (PM3UUECKOMY M IICUXUYECKOMY 3[J0POBBIO,
OCO3HAHUE IIECHHOCTH COOJIIOJICHNS IPaBUJI 0€30MacHOTO MOBEJICHUS IPU pabOTe ¢ BEIIECTBAMH,
a TaKKe B CUTYaLUsIX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MTPUMEHSATH 3HAHUS, MTOJTydaeMble TIPU U3YUEHUU XUMHH, JJIS1 PEIIeHUs
3a]a4, CBA3aHHbIX C OKPYXKaroLled MPUPOJIHON CpeaOH, IS IIOBBILIEHNS YPOBHS IKOJIOTUYECKOU
KyJbTYpPbl, OCO3HAHU TJ100aIbHOI0 XapaKTepa SKOJIOIMUECKUX IPOOJIEM U ITyTeH UX pEeLICHUS
IIOCPEACTBOM METOJIOB XUMUH, 3KOJIOTUYECKOIO MBIIIIEHHS], yMEHHSI pyKOBOJCTBOBATHCS UM B
[TI03HABATEJILHOM, KOMMYHUKATUBHOW M COLUATIbHOM MPAKTHUKE.

3.2 MeranpeaMeTHBIE PE3YVIBTATEL OCBOEHHUS VUEOHOTO IPEAMETA

B cocraBe MmeranpeaMETHBIX pPe3yJbTaTOB BBIICISIOT 3HAYMMBIE i1 (DOPMHUPOBAHHS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATHSA (3aKOH, TEOPHsl, MPUHIIMII, THIOTe3a, (PakT, CUCTEMa,
MIPOIIECC, IKCTICPUMEHT U JIPYTOE.), KOTOPhIE UCTIOIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUCOHBIX
MpeAMETaxX | MO3BOJIAIOT HA OCHOBE 3HAHUU U3 ITHX MPEAMETOB (DOPMHUPOBATH MPECTABICHUE O
LIEJIOCTHOM HAy4YHOW KapTWHE MHUpa, U YHUBEpCaJbHbIC yueOHBIC NEHCTBUA (ITO3HABATEINbHEIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecreurnBaoT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSATEIILHOMY TUTAHUPOBAHUIO M OCYIICCTBICHUIO yI€OHOM JACSITEIBHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jiornueckue 1eMCTBUSA:

YMEHHS HCIOJb30BaTh MPUEMBI JIOTMYECKOTO MBIIIJICHUSI TMPH OCBOCHUU 3HAHMIA:
pacKpblBaTh CMBICT XMMHUYECKUX TMOHSITUHA (BBIOCNATh MX XapakTepHble MPHU3HAKH,
yCTaHaBIUBATh B3aMMOCBS3b C IPYTUMH TMOHSATUSMU), UCIIOJIB30BATh MOHATHS A7 OOBSCHEHHUS
OTHENbHBIX (DaKTOB M SBIICHUH, BBHIOMpPATh OCHOBAHHS U KPUTEPUH IS KiIacCU(UKALUU
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEaKIUil, yCTaHABIUBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U
MeX1y OOBEKTaMH U3yUeHUs, CTPOUTD JIOTUYECKUE PACCyKJIeHUS (MHIyKTUBHBIC, IEAYKTUBHEIE,
10 aHAJIOTMH ), JIe1aTh BBIBOJIBI U 3aKJIFOUECHHUS;



YMEHHME NPUMEHTHh B MPOILECCE MO3HAHUS NOHATUS (IIPEIMETHBIE U METANpPEIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIEIM, MCIIOJIb3YEMbIE B XHMMH, IPEOOpPa3OBHIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUHU MOJEJIbHbIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTA),
XUMUYecKass (GopMysiia W ypaBHEHHE XUMHUECKOW pEaKkIuu — TMpH peleHuH Yy4eOHO-
[I0O3HABATEJIbHBIX 3a7ad, C Y4Y€TOM OTHX MOJEJIbHBIX IPEJCTABIECHUN BBIABISITH U
XapaKTepU30BaTh CYILECTBEHHbIE MPU3HAKA HM3Yy4YaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX PEaKLMH, BBISBIATH OOIME 3aKOHOMEPHOCTH, IPUUMHHO-CJIEICTBEHHBIE CBSI3U U
MIPOTUBOPEUHS B U3yUaEMBbIX MPOIECCaX U SIBICHUAX.

Ba3zoBble nccienoBarebckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh IOCTaBJICHHbIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHMA, a
TaKkKe B KayecTBE OCHOBBI i1 (POPMHUPOBAHUS THIOTE3bl IO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKICHHIA;

MpUOOpEeTEeHNE OMbITa MO IUIAHWPOBAHMIO, OPTaHM3AMU M TPOBEJICHHUIO YYEHHYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOA0M IPOIIecca, CaMOCTOSTENIHO POTHO3UPOBAThH €T0
pe3ynbTaT, (GopMyJIHpoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOIO OIbITA,
WCCJIETOBAHMsI, COCTABIIATh OTUET O MPOAETaHHOH padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, AaHATU3UPOBATh M UHTEPIPETUPOBATH UHPOPMAIUIO PA3TUYHBIX BUIOB
1 (OpM Ipe/ICTaBICHUS, TOTyYaeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISipHAs TUTepaTypa
XMMUYECKOTO COAEp)KaHUs, CIOpaBOYHble TmocoOusi, pecypcbl HWHTepHeTa), KpUTHUECKU
OLICHHBAThH MIPOTUBOPEUNBYIO M HEJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHATh PAa3IUYHbIe METOJIBI M 3alIPOCHI IIPH MOMCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX ISl BHITIOTHEHUS] YUEOHBIX U MO3HABATENIbHBIX 33/1a4
OIpENeIEHHOTO THUMA, MPUOOpPETeHHE OmbITa B OOJACTH HCIOJIB30BaHUA HH(OPMAIIOHHO-
KOMMYHUKATUBHBIX T€XHOJOTUM, OBJIA/ICHUE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BAHUS Pa3IUUYHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSATENIbHO BBIOMpPAaTh ONTHUMAJIbHYIO (DOpMYy IpencTaBICHUS
uHGOpMAIIMK W WILTIOCTPUPOBATH pEIlaeMble 3a/ladll HECIOXHBIMUA CXEMaMH, Juarpammamu,
apyrumu popmamu rpaduku ¥ IX KOMOMHALIUSIMH,

YMEHHE HCHOJb30BaTh M AHAIM3MPOBATH B Ipolecce y4eOHOH W HCCleA0BaTEeIbCKON
NEeSITeIbHOCTH NH(OPMALIMIO O BIMSHUM POMBIIIIEHHOCTH, CEJIbCKOI'O X03sIIICTBa U TpaHCIOpTa
Ha COCTOSIHME OKPYKAIOLIeH MPUPOAHOMN CPEIbl.

KoMMmyHukaTuBHbBIE yHUBepcaibHble yueOHbIe 1elCTBHUS:

YMEHHUs 3a/laBaTh BOMPOCHl (B XoAe pauaiora W (WiIM) TUCKYCCHUH) TIO CYIIECTBY
oOcyxxgaeMoil TeMbl, (OPMYIHPOBaTh CBOM NPEJIOKEHHUS OTHOCHUTEIBHO BBIMOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUS IPECTABIATH MOTYYSHHbBIE PE3YJIbTAThl T03HABATEIILHOM ACSITEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3eHTAlI0 pPEe3yJbTaTOB BBINOJHEHUS XHUMUYECKOTO
JKCIIepUMEHTa (J1abopaTOpPHOTO OMbITa, JaOOPATOpPHON paboOThl MO HCCIEAOBAHUIO CBOICTB
BEIIIECTB, Y4€OHOTO MTPOCKTA);

yMeHHS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHMKAMU B COBMECTHOH IMO3HABaTEIbHOU U
UCCJIEIOBATENLCKOM NIEATENbHOCTH MPU PEUICHUH BO3HUKAIOIIUX MPOOJEM Ha OCHOBE yuéTa
O0IIMX HMHTEPECOB U COIIACOBaHMA MO3ULUHN (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE
HITYPMBI», KOOPAUHALIMSA COBMECTHBIX JEHCTBUM, OMpe/ie]IeHe KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJIHEHHOHN paboTHI U JPyTHE).



PeryasiTuBHBIC YHHBepCaJbHbIe y4eOHbIe NeliCTBUSA:

YMEHHUEC CaAMOCTOATCIIBHO OMPCACIATh HCIN ACATCIBbHOCTH, INNIAaHUPOBATH, OCYIICCTBIIATD,

KOHTPOJHMPOBATh M TIPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATENILHOCTh, BBIOMPATH

HanOonee HS(QQeKTUBHbIE CIMOCOOBI pemieHHsT y4YeOHbIX W TO3HABATENBHBIX  3ajad,

CaMOCTOATEIIBHO COCTaBJIATh WJIM KOPPEKTUPOBATH IPEUIOKEHHBIM aIrOpUTM ACUCTBUN IIPU

BBIIIOJTHEHUM 3aJaHUil ¢ y4E€TOM IOJIy4eHHsS HOBBIX 3HAaHUNH 00 H3ydaeMbIX OOBEKTax —

BCHICCTBAX W PCAKIUAX, OHCHHUBATH COOTBCTCTBHUEC ITOJYUCHHOI'O pE3yJjibTaTa 3asIBIICHHOM e,

YMCEHUEC HUCIIOJIB30BATh U aHAJIM3UPOBATh KOHTCKCTEI, IIPEJIaraCMbIC B YCJIIOBUU SaHaHHﬁ.

3.3 [IpeaMeTHBIE PE3VIIBTATEL OCBOEHUS YUEOHOTO IIPEIMETA

B cocraBe mnpeaMETHBIX pe3yJbTaTOB II0 OCBOCHHIO OO0S3aTEIBHOIO COJEpPIKaHMA,
YCTQHOBJICHHOTO JaHHOW (enepanbHOil paboueil mporpamMMmoii, BBIICNSAIOT: OCBOEHHbBIE
oOyyarolMMHUCST Hay4HblEe 3HAHMS, YMEHHMS U CrHocoObl JeHCTBUH, crenupuueckue is
OpeaMETHOW 00sacTu «XUMUs», BHUIbl JEATEIbHOCTH MO IOJYYEHHUIO HOBOI'O 3HAHUS, €ro
MHTEpIIpeTaluy, IPeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYalIHUsX.

8 knacc

K koHuy oOyueHus B 8 kjacce npeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxkaTh c(HOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IOHATUH: aTOM, MOJIEKYJd, XUMUYECKUI
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAs), BaJEHTHOCTh, OTHOCHTEIbHAas aTOMHAas M MOJIEKYyJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasl JOJsl XUMHUYECKOTro
3JIEMEHTa B COCIMHEHHUH, MOJISIPHBIA 00BEM, OKCHJA, KHUCIOTa, OCHOBAaHHUE, COJb,
AJIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMHUECKasl peakus, Kiaccupuxarus
peakuuil: peakliuy COCIMHEHUS, PEAKIIUM PA3JI0KEHNs, PEAKLIUN 3aMEILEHUs, peaKLuu
oOMeHa, 3K30- ¥ IHJI0TEPMUYECKUE PEAKINH, TEIJI0BON 3(h(eKT peakuuu, siipo aroma,
AJIEKTPOHHBIN CJIOW aToma, aTOMHas OpOHMTalb, PagUyC aToMa, XUMHYECKas CBS3b,
NOJIIpHAsl M HEMOJIApHasi KOBAJIEHTHAsl CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBast JOJIs BellecTBa (MPOLIEHTHAs KOHIIEHTPAIUs) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHH M MPUMEHSTH 3TU
IIOHSTHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsl COCTaBJIeHHUS (OpPMya BELIECTB U
YPaBHEHUN XMMHUUYECKUX PEAKLIN;

OTpE/ENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHHUSX, CTEIEHb
OKHCJICHHSI DJIEMEHTOB B OMHApHBIX COCIAMHEHMAX, MPHUHAMICKHOCTh BEILECTB K
OnpefeNéHHOMY Kjaccy COEQUHEHMH 1o QopmyiaMm, BHJ XUMHUYECKOM CBSI3U
(KOBaJIeHTHas! U MOHHAs) B HEOPTAaHUUECKUX COCTUHECHUSX;

packpsiBaTh cMmbici [lepumonnueckoro 3akona . M. MeHueneeBa: 1€MOHCTPUPOBATH
IIOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepuonuyeckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIazpo;

ONUCHIBATH M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoil cucTeMbl
XMMUYECKHUX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «IJIaBHas noarpynmna (A-rpymma)» u
«mobounas moarpynma (b-rpymma)», mansie ¥ OOJbIIME TIEPUOIBI, COOTHOCHUTH
0003Ha4YeHUs1, KOTopble UMeroTcs B Tabnuue «llepuoauueckas cucteMa XUMHUYECKUX
anemenToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsiy sjapa, oO0Ilee 4YHCIO DHIEKTPOHOB H
pacnpezielieHue X Mo 3JIEKTPOHHBIM CIO0AM);



KJIaccu(UIMPOBATh XMMUYECKHE IJIEMEHTHI, HEOPraHUYEeCKHUE BEIIEeCTBA, XUMHUECKHUE
peakuuu (10 YHCIy W COCTaBy YYacTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMIHBIX
KJIAaCCOB, MOATBEpXKJas  ONHCAaHUE MPUMEPaMH  MOJICKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MTPOTEKAHHUS XUMHYECKHIX TPEBPAMICHAN B Pa3IMUHBIX YCIOBUIX;
BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XUMHUYECKOI0 3JIeMeHTa 1o (GopMyJie COeAMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKON peakIii;

MPUMEHATh OCHOBHBIEC ONEpAlMM MBICIUTEIBLHON NEATEIbHOCTH — aHAJU3 U CUHTES,
cpaBHEHHE, 0000IIeHNE, CUCTEMAaTU3AINIO, KIACCU(PHUKAIINIO, BBISIBICHUE MPUUYUHHO--
CIIEICTBEHHBIX CBS3€H — Ui M3yYeHHUS CBOWCTB BEIIECTB M XMUMHUYECKHUX peakUui,
€CTeCTBCHHO-HAayuHble =~ METOAbI  TO3HAaHUS  —  HaOJIO/IeHWe,  H3MEpEHue,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEasbHbIM U MBICICHHBIN);

ClleZIOBaTh INpaBWJIaM IIOJIb30BAaHMS XHMHUYECKOM TOCyJoH u  JabopaTOpHBIM
o0opy/0oBaHUEM, a TaK)Ke IpaBHJaM OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHMSMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIyUYEHHIO
u coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOpPOAA M KHUCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOPOB C OINPEAECIEHHON MacCOBOM 10JIEH PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJOUYeH U
KHCJIOT C TOMOIIBIO UHJIMKATOPOB (JIakMycC, (heHOI(TaTeHH, METUIOPAHX U APYTHE).

9 knacc

K konny oOydeHus B 9 kjacce mpeaMETHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLIMXCS YMEHUH:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHATHA: XUMUYECKHWA DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CIO0KHOE BELIECTBO, BaJICHTHOCTD,
AJEKTPOOTPHULIATENIBHOCTD, CTEIEHb OKHCIEHUS, XMMHYECKAs PEeaklHs, XUMHUYeCKas
CBSI3b, TEIJIOBOM 3 (PEKT peaklnu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, IEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs IUCCOLMAIMs, peaklUud HOHHOrO OOMeHa,
KaTaJln3aTop, XHMHYECKOEe paBHOBecHe, OOpaTuMble W HEOOpaTUMbIE pPEaKIUH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEBHBIE ~ PEAKIMHM,  OKHUCIUTENb,  BOCCTAaHOBUTEID,
OKHCJICHHE M BOCCTAHOBJIEHHE, aJUIOTPONHs, aM(OTEPHOCTb, XUMHUECKasi CBS3b
(xoBaJIeHTHasi, HMOHHAs, MeTaJNIM4yecKas), KpUCTAJUIMUecKas pemérka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peaklUuH, IMpeAesIbHO JOIyCTUMAas
koHueHtpauus [1/IK Bemecrtsa;

WJUIFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHWYECKUX IOHATUA U IMPUMEHATH JTU
MTOHATUS MTPU ONMCAHUM BEIIECTB U UX MPEBPAICHUM;

UCTOJIb30BaTh XUMHUYECKYI0O CHUMBOJHMKY JJIsi COCTaBiIeHHs (OpMYJT BEUIECTB U
YpPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENENATh BAJEHTHOCTh U CTENEHb OKHUCJICHUS XUMHUYECKUX OJJIEMEHTOB B
COCIUHCHMAX Pa3IMYHOIO COCTaBa, IPHHAUICKHOCTH BEILIECTB K ONPEAEICHHOMY
KJIacCy COEAMHEHHH Mo (GopmysiaM, BHJI XMMUYECKOH CBs3U (KOBaJEeHTHAas, MOHHas,
METaJIJIMYecKasl) B HEOPraHMYECKUX COEJAMHEHHUSX, 3aps/l HOHAa MO XUMHYECKON
dopmyIe, xapakrep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHUYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEIIECTBA;

packpbiBaTh cMbIca llepuoaudeckoro 3akona Jl. M. MenneneeBa U 1eMOHCTPUPOBATH
€ro MOHMMaHHUe: OMHUCHIBATh U XapaKTepu3oBaTh TabmuuHyo ¢opmy llepuonnyeckoit
CHUCTEMbBl XMMMYECKUX D3JIEMEHTOB: pa3iIuyaTh IOHATHS «IJIaBHasg mnoarpymmna (A-



rpynma)» u «mobouynas moarpymmna (b-rpymma)», Mamsie W OOJbIIME TMEPHOIBI,
COOTHOCHTh 0003HAaueHHs, KOTOpbIE HMEIOTCS B MEPHOANYECKON Tabmmie, c
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHMS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsin siIpa, o0IIee YMCIIO AIIEKTPOHOB M PACTIpeIeTICHHE UX TI0 SJIEKTPOHHBIM CIIOSIM),
OOBSICHATh OOIIMEe 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB DJJIEMEHTOB M UX
COCJIMHEHUH B Tpe/enax MaJlbIX MEePHOA0B U TIABHBIX MOJTPYII C YIETOM CTPOCHHS
UX aTOMOB;

KJIacCH(UIIMPOBATh XUMHYECKHE AJIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUECKHUE
peaknuu (IO YMCIy U COCTAaBY YYacTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY
3 eKTy, 0 UBMEHEHUIO CTETICHEH OKUCIICHHUSI XUMHYECKHIX DJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIMEe U crHeun(puyeckue XHMHUYECKHE CBOMCTBA
MPOCTBHIX M CJIOXKHBIX BEIIECTB, MIOATBEPKIas OMMMCAHNE NMPHUMEPAMU MOJICKYJISIPHBIX H
WOHHBIX YPaBHEHHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPABHEHUS AJIEKTPOIUTAYECKON AUCCOIUALIMM KUCIIOT, IIEJIOYEH U COJIEH,
MOJIHBIE M COKpAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMeHa, ypaBHEHHS PEaKLUH,
MOJTBEPXKIAIONIMX ~ CYIIECTBOBAHME TEHETHYECKOW CBS3M MEXKIY BEIIECTBAMHU
pa3INYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTH OKHCIHTEIBHO-BOCCTAHOBHTEIBHBIX PEAKIUi MOCPEICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHca ATUX PEaKIHii;

MIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUSAX;

BBIUUCIISATE OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJie COeAMHEHHsI, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOANUTH PACUYETHI IO YPABHEHUIO XUMHUYIECKON peaKIim;

coOmogaTh MpaBuUja IMOJB30BaHMA XMMHUYECKOH MoOCcyJoi U 1a00paTOpHBIM
00OpyIOBaHUEM, a TaK)Ke TpaBWiIa OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKUHUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYUYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKILUH, MOATBEPKIAIOIINE Ka4YeCTBEHHBIN COCTAB Pa3IMYHBIX BEIECTB:
pacrno3HaBaTh ONBITHBIM MyTEM XJIOPHUI-, OpOMHUI-, MOAWMI-, KapOoHaT-, (ocdar-,
CWIIMKAT-, Cylnb(}ar-, TUAPOKCHUI-HOHBI, KATHOHBI AMMOHHS W HOHBI HM3YYCHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMUECKUX BEIICCTB;
IPUMEHATh OCHOBHBIE ONEpAallMi MBICIUTEIBHOM NESATETbHOCTH — aHalu3 U CHHTES3,
CpaBHEHHE, OOOOIIEHUE, CHUCTEMAaTH3aIMI0, BBISBICHUE NPUYNHHO-CIICACTBEHHBIX
CBsI3el — I M3y4YCHMs CBOMCTB BEIIECTB M XUMHYECKUX PEAKIMH, €CTeCTBEHHO-
Hay4YHbIE METOIbl TIO3HAaHWSA — HaONIOJeHWe, W3MEpeHHe, MOCITUPOBaHHE,
AKCIIEPUMEHT (peabHbIA U MBICTICHHBIN).



4. TEMATUYECKOE INTAHUPOBAHHUE
€ YKa3aHMeM KOJHYeCTBA aKAJIeMHUUYECKUX YaCOB, OTBOUMbIX HA OCBOEHHE KAKI0M
TeMbl Y4e0OHOIr0 NpeaMeTa, y4e0HOro Kypca (B TOM YHCJIe BHEYPOUHOIl 1eATeJIbHOCTH),
Yu4eOHOTr0 MOIYJIsl 1 BO3MOKHOCTDH HCIOJIb30BAHUSA 110 ITOH TeMe JIeKTPOHHBIX

(uugpoBbIX) 00pa3oBaTeJbHBIX PeCypcoB

8 knacc
(2 uacos * 34 nedenu = 68 uacos)
Ne Koa- 0P/ OP
n/n Tema y4eOHOr0 3aHATHUSA BO
4acoB
1. IIpeamer xumun. Pojib XUMHH B KU3HU 1 bubmmorexa [JOK
yesjoBeka. Tesia u BenecTsa https://m.edsoo.ru/ff0d210c
2. IlonsiTHe 0 MeTOAAX MO3HAHUSA B XUMHUH ! Bubmorexa IIOK
https://m.edsoo.ru/ff0d227e
3. [TpakTraeckas padbora Ne 1 «IIpaBuia paGoThl B 1
J'I(f60paT0pI/II/I I/IpHpI/IéMBI 06paerHI/ISI c b buGnnorexa LIOK
https://m.edsoo.ru/ff0d23dc
71a00PATOPHBIM 000PYTOBAaHHEM))
4. Yucteie BemiecTBa U cMecu. CriocoObl pa3aeneHus 1 bu6nuoreka [JOK
cMmecei https://m.edsoo.ru/ff0d26ca
5. [Tpaktuueckas padora Ne 2 «Pa3nenenue cmeceit 1 bu6mmoreka [IOK
(Ha mpuUMepe OYUCTKU OBAPEHHOU COJIH )» https://m.edsoo.ru/ff0d28c8
6. ATOMBI ¥ MOJIEKYJIBI 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
7. XuUMHUYECKHUe 371€MEHTHI. 3HAKH (CUMBOJIbI) 1 but6mmoreka [{OK
XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8. [IpocTeie U ClOKHBIE BEMIECTBA 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
. ATOMHO-MOJIEKYJISIPHOE YUCHHE I bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10. 3aK0H MOCTOSHCTBA COCTAaBa BEILIECTB. 1
Xumuueckasi popmyina. BaneHTHOCTh aTOMOB bubmiorexa LIOK
https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX AJIEMEHTOB
1. OtHocHuTenpHas aToMHas Macca. OTHOCHUTETbHAS 1 bubmuoreka [JOK
MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323¢
12. MaccoBas 10151 XMMHYECKOT0 AJICMEHTa B 1 bubmuoreka [JOK
COEIMHEHUH https://m.edsoo.ru/ff0d350¢
13. KomuyectBo BemecTBa. Moabs. MossipHas Macca I bubnmorexa LIOK
) ' https://m.edsoo.ru/ff0d5230
14. du3nYecKre U1 XUMUYECKHUE SBJICHUS. 1 bubmuoreka [JOK
XuMH4YecKasl peakuus https://m.edsoo.ru/ff0d37fa
15. IIpu3HaKku U ycJIOBHS NPOTEKAHUS 1 bubmmorexa [JOK
XHMHYECKHX peaKkumid https://m.edsoo.ru/ff0d3al6
16. 3aKOH COXpaHEHMsI MACChl BEILIECTB. XMMHUECKUE 1 bubnnorexa [JOK
YpaBHEHMUS https://m.edsoo.ru/ff0d3b88
17. Boruucienus KkonnuecTBa, Macchl BEIIECTBA MO 1 bubmuorexa [JOK
YPaBHEHUSIM XUMUYECKUX PEAKIIUM https://m.edsoo.ru/ff0d5708
18. Krnaccudukarus XHMHYECKAX pPeaKIni 1 bu6mmoreka [IOK
(coemuHeHUs, pa3I0KeHHsI, 3aMeIeHUsI, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19. M. B. JIOMOHOCOB — yU€HBIM-3HIIMKIONEINCT. 1 bubmuorexa [JOK




O00011eHrE U cUCTEMATU3alUs 3HAHUI

https://m.edsoo.ru/ff0d40c4

20. Kontponbnas padora Nel mo teme «BermectBa u bubmmorexa [JOK
XUMHUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
21. Bo3nyx — cmecsk razoB. CoctaB Bo3ayxa.
Kucnopona — aneMeHT u mpocToe BEIIecTBO. Egggﬁgfg;gﬁ}ﬁm J448e
O3oH T ]
22. OuU3NYECKHE U XUMUYECKUE CBOMCTBA KUCIOpOAa
(peakuuu okucnenusi, ropenue). [lonstue 06 ng;;;fg;ggjﬁfo 44614
OKCHJIAaX
23. CriocoOsI MoNTy4eHus: KUCIopo/ia B 1ad0opaTopuu bubmuorexa [JOK
Y IPOMBINUICHHOCTH. [Ipumenenue kucmopoaa https://m.edsoo.ru/ff0d497a
24. TennoBoii 3¢ ekt XuMUIECKOH peakiuy,
MOHSTHE O TEPMOXUMHYECKOM YPaBHEHUH, IK30- E;Itssjzlir?fsgi)grou/lt{fo 44790
Y SHAOTEPMUYECKUX PEAKIUAX ARSI, SCS00. I TGS 220
25. TomumBo (HedTh, yroias U MeTaH). 3arps3HeHne bubmmoreka [JOK
BO3/yXa, CIIOCOOBI €r0 MPEIOTBPALICHUS https://m.edsoo.ru/ff0d4c4a
26. [Tpaktrueckas padota Ne 3 o teme «IlomydyeHue bubmmorexa [JOK
U coOMpaHue KUCIOPO/Ia, M3YUYSHHE €r0 CBOHCTBY https://m.edsoo.ru/ff0d4ae2
27. Bonopoa — anemMeHT 1 mpocToe BEIIeCTBO. bu6mmoreka [IOK
HaxoxeHue B npupoje https://m.edsoo.ru/ff0d4dd0
28. duznueckre 1 XMMUYECKHE CBOMCTBA BOJOPO/IaA. bubmuorexa [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29. [ToHsiTHE O KUCIOTAX U COMSAX Bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30. CrniocoOsl Moty4eHus: BOAOPOa B 1abopaTopuu bubmorexa [TOK
https://m.edsoo.ru/ff0d4dd0
31. [Tpaktuueckas padota Ne 4 o reme «Ilomyduenune bubnmorexa [JOK
1 coOMpaHue BOJAOPO/Ia, U3YUYEHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4£42
32. Monsipablit 00BEM razoB. 3akoH ABOraapo ng;;;fg;grou}ﬁm d54%¢
33. Brrunciaenns o0béMa, KOJIMYECTBA BEIIECTBA ra3a Bubsmorexa LIOK
10 €T0 U3BECTHOMY KOJIMYECTBY BEIIECTBA WIN httns://m.edsoo.ru/ff0d55a0
00BEMY e —
34, Brruucnenns o005EMOB ra30B 110 YPAaBHEHHIO
pEaKIuy Ha OCHOBE 3aKOHA 00BEMHBIX ngg;;fg;grouifo 45708
OTHOLLUEHUH ra3oB
35. DOU3NUECKUE U XMMUYSCKHE CBOMCTBA BOJbI bubmiorexa LJOK
https://m.edsoo.ru/ff0d587a
36. CocraB ocHoBanui. [lonsitue 06 nHIUKAaTOpax Bubmorexa [IOK
) https://m.edsoo.ru/ff0d59¢2
37. Bopna kak pacrBopurens. HacbleHnsie u
HEHACHIIIIEHHBIE PacTBOPHI. MaccoBas 10 ngg;;fg;grou}éo 45b40
BEILIECTBA B paCTBOPE
38. [Ipaktruueckas padota Ne 5 o Teme En6morexa LIOK
«HpI/IFOTE)BneHI/Ee PacTBOPOB € OIPEaENEHHON hitps://m.c dsoil.ru JF0d5eba
MacCOBOM JI0JI€H paCTBOPEHHOTO BEIIECTBA»
39. Kontponbnas pabota Ne2 mo teme «Kucnopos. bubmmoreka [JOK
Bomopon. Boma» https://m.edsoo.ru/ff0d6342
40. bubmmoreka [JOK

Oxkcupl: coCTaB, KiIacCU(PUKAINSI, HOMEHKIIATypa

https://m.edsoo.ru/ff0d664e




41. [TosrydyeHne u XUMHUYECKHE CBOWCTBA KUCIOTHBIX, bu6muotexa [{IOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIIOB https://m.edsoo.ru/ff0d664e
42. OcHoBaHuUA: cOCTaB, KjiIaccupuKanus, bubnnorexa [HOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43. [Tonydyenune n XuMHU4YECKUE CBOMCTBA OCHOBAHUH ngg;;fg;gg/lﬁfo d67ca
44. Kucaorsi: cocras, kiaccupuxkanms, bubnmnorexa [JOK
HOMEHKJIATYypa https://m.edsoo.ru/ff0dfee2
45. N bubmuorexa [JOK
[TonyyeHnue u XMUMHUYECKUE CBOMCTBA KUCIIOT hitps://m.cdsoo.ru/f0dfec2
46. Conu (cpenHue): HOMEHKIATYpa, COCOObI bubmuorexa [JOK
IIOJIYYEHUs, XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
47. [Tpaktuueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIILHBIX 3a/1a4 110 TeMe «OCHOBHBIC E£6£;;T:§§)Erou/lg0a JOb7e
KJIACChl HEOPTaHMYECKUX COCTMHEHUM» APpsii.ecs00.R e
48. ['eneTrueckas CBSI3b MEXIY KJIacCaMH bubmmoreka [JOK
HEOPTaHWYECKUX COECMHECHUN https://m.edsoo.ru/00ad9a50
49. N bu6nmoreka [JOK
O060011eHnEe U cUCTeMaTU3alusl 3HAaHUI https//m.edsoo rw/00ad9ch?
50. KonTponbnas padota Ne3 mo reme "OCHOBHBIE bubnuorexa [JOK
KJIACChl HEOPTraHUYECKUX COCAMHEHUM" https://m.edsoo.ru/00ad9ela
51. [TepBble MOMBITKH KJIaCCH(PUKAINN XUMUIECKUX
snemMeHTOB. [IoHATHE O TpynIax CXOAHBIX 55365;;?:;:058}8% J9Ffa
JJIEMEHTOB LPS./M.eA500.MUA2ad a
52. [Tepuoanueckuit 3akoH u [lepuonnueckas Buborexa LIOK
cucTeMa XUMMHUYeCcKux 3yemenToB /1. U. hitps://m.cdsoo.ru/00adas2c
Meneneena T ]
>3. [lepuonpl, rpynmnsl, HOATPYIIIIBI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00adas52¢c
54. Ctpoenue atomoB. COoCTaB aTOMHBIX SIJIED. bubnmorexa [JOK
N3oTomnsI https://m.edsoo.ru/00ada342
55. CtpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB
anemeHToB [lepuoguueckoii cucremst /1. U. ngg;;fg;gg}éoa dabbe
Menaeneena T ]
56. XapakTeprucTHUKa XUMUYECKOTO 3JIEMEHTA IO €r0
nosnoxxenuto B [lepuognueckoii cucreme /. H. E;I6£;;T:§;E$}éoa Ja804
Menneneena HDSILEC00.IU7Sa0a0o2
57. 3nauenue [leprnoanueckoro 3akoHa Jis pa3BUTHS Bubmorexa LIOK
Hayku U npaktuku. [. . MennaeneeB — y4€Hblii, https//m.edsoo.ru/00ada96e
Mearor U rpaX1aHuH
58. DIIEKTPOOTPUIIATETLHOCTH ATOMOB XUMHUYECKHUX bubnmnorexa [JOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
>9. Honnasi xumu4eckasi CBsI3b bubmorexa [IOK
https://m.edsoo.ru/00adac34
60. KoBasnenTHasi mosisipHasi XumMu4eckasi CBsi3b buGnuorexa LIOK
https://m.edsoo.ru/00adaab8
61. bubmuoreka [JOK
KoBanenTHasi HenmoJisipHasi XUMU4YeCKasi CBSA3b
https://m.edsoo.ru/00adaab9
62. bubnuotexa [JOK

CreneHb OKHUCIICHUSA

https://m.edsoo.ru/00adae28




63. OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUNU ! buGnnorexa LIOK
https://m.edso00.ru/00adb076
64. OKHMCIUTENN U BOCCTAHOBUTENH ! bubmorexa TTOK
https://m.edsoo0.ru/00adb076
65. Kontponbhas padora Ne4 o reme «CtpoeHue 1 bubmmorexa [JOK
aroMa. XMMUYECKAs CBSI3b» https://m.edsoo.ru/00adb486
66. PesepBHbIit ypok. O6001IeHNE U cCTeMaTU3alus | bubnuorexa [JOK
3HAHUU https://m.edsoo.ru/00adb33c
67. PezepsHblil ypok. O00011eHNe U cucTeMaTH3alus 1 bubanorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
68. PesepBHbIit ypok. O6001IeHNE U cCHCTeMaTU3alus 1 bubmuorexa [JOK
3HAaHUH https://m.edsoo.ru/ff0d61c6
HUroro | 68
9 knacc (2 uacos * 34 nedenu = 68 wacos)
Ne Koa- 0P/ IOP
n/n Tema yyeOHOro 3aHATHS BO
4acoB
1.| Ilepmoamueckuii 3akoH. [leproguueckas cucrema 1 bubnmnorexa [JOK
XUMHYECKHUX 21eMeHTOB J[. 1. MeHneneeBa https://m.edsoo.ru/00adb59e
2. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 1 bubnmnorexa [JOK
XMMHWYECKUX BJIEMEHTOB MEPBBIX TPEX NEPUOJOB https://m.edsoo.ru/00adb6b6
3. Knaccudukanus u HoMeHKIIaTypa 1 bubmuoreka [JOK
HEOPraHUYECKUX BEIIECCTB https://m.edsoo.ru/00adb7e2
4. Buabsr XuMudeckoi CBSI3M M THITHI 1 bubmuoreka [JOK
KPUCTAUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
5. Kontponbnas padora Nel mo teme «IloBTopenue 1
U yriIyOJieHue 3HaHUI OCHOBHBIX pa3JIeioB Kypca
8 Kilacca»
6. Krnaccudukaruss XUMHYECKUX pPEaKIui 1o 1 bubnnorexa [JOK
pa3JIMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
7. ITonsiTHE O CKOPOCTH XMMHUYECKOMN pPEAKIUH. 1 Bu6morexa LIOK
[loHsiTHE O TOMOTE€HHBIX U I€TEPOTE€HHBIX httns://m.edsoo.ru/00adbe0a
peaKImsIx Atps.//M.eds500.[ALACDe,A
8. [TonsiTue 0 XMMHUUECKOM paBHOBecUU. DAKTOPBHI, 1
BITUSIIONINE Ha CKOPOCTh XUMHUECKOU PEaKINH U ngsj?/l;lr?lfgi)grou/%% dedse
MOJIOKEHUE XMMHUYECKOTr0 PABHOBECUS
9. OKHCIUTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU I ngg;gf:;;gﬁ}g Oadcade
10. Teopusi 3JIECKTPOTUTHYECKOH TUCCONMALMH. 1 bub6mmoreka [IOK
CuiibHble U cjiadble 3J1eKTPOJINTHI https://m.edsoo.ru/00adcd68
1. " N 1 bubmuoreka [JOK
OHHBIC yDaBHCHHUA peaKiiiu https://m.edsoo.ru/00add448
12. XuMHYeCKHe CBOMCTBA KUCJI0T U OCHOBAHUI B 1 Bubmiorexa [IOK
cBeTe NMpeACTaABJIeHU 00 3JIeKTPOJTUTHYECKOM httos://m.edsoo.ru/00add5ds
AUCCONMALIMU e
13. XuMH4YecKHe CBOICTBA COJIeH B CBeTe 1 Bubmiorexa LIOK
NMpeACTABJEHUI 00 JJIeKTPOJINTHYECKOM hitps://m.cdsoo.ru/00add8b2
AUCCOLUALMU
14. ITonsiTue o ruapoJM3e coJiei 1 bubanorexa [JOK




https://m.edsoo.ru/00add9d4

15, O06o00meHne U cucTeMaTu3aIys 3HaHUH buGnnorexa LJOK
https://m.edsoo.ru/00addd12
16. [Tpaktuueckas padora Ne 1. «Pemenune bubnunoreka [IOK
SKCIEPUMEHTAIBHBIX 33]1a9) https://m.edsoo.ru/00addbfa
17. Kontponbhas padota Ne2 o reme
«:‘)J'IZIIZTpOJ'II/ITI/Ip‘IeCKa}I JTUCCOLUAITHS. bubmorexa ITOK
https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
18. OO011ast XapakTepUCTHKA raJIoreHOB. XUMUYECKHE bubanorexa [JOK
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19. Xnoposogopona. CoisiHasi KUCI0Ta, XUMUYECKUE bubnnorexa [HOK
CBOMCTBA, ITOJIYYEHUE, IPUMECHEHHE https://m.edsoo.ru/00ade104
20. [Tpaktuueckas padora Ne 2 o teme «Ilomyuenue bubmuoteka [IOK
COJISIHOW KHMCJIOTBI, N3yYEHHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
21. Boluncnenus no ypaBHEHUSM XUMHUYECKHUX bu6muotexa [{IOK
pEeaKIIMii, €CJIM OJIMH U3 PEareHTOB JAaH B M30BITKE https://m.edsoo.ru/00ade488
22. bubmuoreka [JOK
O61as xapakrepucTuka 31eMeHToB VIA-rpymisl hitps-//m.edsoo ru/00ade64a
23. Annorponssie Moaudukanuu cepsl. Haxoxnenue
cepsl Lpeé coe;[HHgHg)ﬁ B r?pnpoa%. XI/IMI/I‘IG(IZ[KI/IC bubmorexa HOK
N https://m.edsoo.ru/00ade64a
CBOIICTBa cephl
24. CepoBojiopoJ1, CTpoeHHE, (PU3HUECKUE U bubmuorexa [JOK
XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade802
25. Oxkcuppl cepol. CepHas KucnoTa, (u3nYecKue u bubnnorexa [HOK
XMMHWYECKHE CBOMCTBA, MPUMEHEHHE https://m.edsoo.ru/00adea28
26. XUMHYECKUE PEAKIUH, JIEKAIUE B OCHOBE
MPOMBINIICHHOTO CII0C00a MOIy4YeHUs: CEPHOI bubnmnoreka [JOK
KHCJIOTBL. XMMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaOIIEeH cpe/ibl COEAMHEHUSIMU CEPBI
27. Brruucienre MacCoBOM JTOJTH BBIXO/1a MMPOTYKTA but6mmoreka [{OK
peaKkuuu https://m.edsoo.ru/00adec8a
28. OO61as xapakTepucTUKa 3JIEMEHTOB V A-TpyTIb.
Ascl)i paCIII)pOCTII))aHeHI/Ie B IIpUpOJIE (pnsng}e]cme bubmorexa LIOK
’ . ’ https://m.edsoo.ru/00adecab
Y XMMUYECKHE CBOMCTBA
29. AMMHaK, ero GU3NYECKue U XUMUIECKHUE bubnuorexa [JOK
CBOICTBA, MTOJYYECHHE U TPUMEHEHHUE https://m.edsoo.ru/00adf004
30. [TpakTraeckas padborta Ne 3 o reme «Ilomyduenne bubmuorexa [JOK
aMMHaKa, U3y4eHUE €ro CBOMCTBY https://m.edsoo.ru/00adf180
31. A3oTHas KUCIOTa, €€ (PU3MUECKre U XUMUICCKUE bubmuorexa [JOK
CBOMCTBA https://m.edsoo.ru/00adf306
32. Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B
KayeCcTBE MHUHEPAIbHBIX yA00peHuil. XUMHUYECKOe bubnmnoreka [JOK
3arpA3HEHHUE OKPY>KAIOIIEH Cpelibl COETUHEHUSIMU https://m.edsoo.ru/00adf518
azora
33. ®ochop. Oxeun pocgopa (V) u pochopuas
KI/ICJ?:)TI:I, q)mnltlleqc)lm(z I/IpXI/EMI)/I'-le?KI/I? b bubmmorexa [TOK
. https://m.edsoo.ru/00adf68a
CBOIiCTBA, MOJTy4YeHHE
34. Hcnons3oBanue ¢pocdaroB B KauecTBE

MHUHEPaIbHBIX yI00pEeHHH. 3arps3HeHne
IPUPOTHOM cpesibl hochaTamu

bu6nuoreka [JOK
https://m.edsoo0.ru/00adfc20




35.

VYraepon, pacpocTpaHeHHe B IPUPOJIE,
buznyeckue 1 XuMHYECKHe CBONCTBA

but6mmoreka [{OK
https://m.edsoo.ru/00adfd9c

36. OKCE/I,HLI yriaepoja, ux Gpu3n4eckre u XuMHUIeCKue Butmorexa LIOK
CBOMCTBA. DKOJIOTHYECKUE TTPOOIEMBI, CBSI3aHHBIE
https://m.edsoo.ru/00adfebe
¢ okcuioM yriaepoaa (1V)
37. YronpHas KUCI0Ta U €€ COoIu Bubmiorexa IJOK
https://m.edsoo.ru/00ac006¢
38. [MpakTuueckas padora Ne 4 o teme "Iloayuenue
YIS])'IGKI/ICJ'IOFO rarz)aa. KadgecTBennas peaKuHZ Ha Bubmiorexa LJOK
https://m.edsoo.ru/00ae027¢
KapOoHaT-MoH"
39. [TepBoHavanbHbIe MOHATHS 00 OPTaHUYECKUX bu6mmorexa [IOK
BENIECTBAX KaK O COEAUHEHUAX YIIepoaa https://m.edsoo.ru/00ac054¢
40. Kpemuuii u ero coeguHeHus Bubmnorexa HOK
https://m.edso00.ru/00ae080a
41. [IpakTuueckas padora Ne 5. Pemenue
BKF())HepI/IMeHTaJ'IIlHLIX 3aJ1a4 [0 TEME Bubmaotexa [IOK
N https://m.eds00.1ru/00ae0bf2
«BaxHeimuye HeMeTauIbl M UX COSTUHCHUS
42. Kontponbhas padora Ne3 o teme «Bakuerimme bubmmorexa [JOK
HEMETAJJIbl U UX COCIUHECHUS» https://m.edsoo.ru/00ae0el 8
43. O0mas xapakTepucTHKA XUMHYECKUX
3JIeMEHTOB — MeTaJlJIoB. MeTainmyeckas bubnnorexa [JOK
CBAI3b U METAJJINYECKAS KPUCTAIINYECKAS https://m.edsoo.ru/00ae103e
peméTka. Pu3nyeckne CBOMCTBA MEeTAJUIOB
44. XHUMHYECKUE CBOMCTBA METAJIIOB. bubnuorexa [JOK
DNEKTPOXUMHUUECKHUN Psii HAIPSDKEHUH METaJIJIOB https://m.edsoo.ru/00ael 156
45. O6mmue criocodOb! moayyeHust MmetamuioB. CIUTaBbl.
Brruncienus o ypaBHEHUSM XUMHUYECKUX bubnmnorexa [JOK
peakitii, eClIi OIUH U3 PEareHTOB COJAECPKUT https://m.edsoo.ru/00ael 156
IPUMECH
46. [TonsiTne 0 KOPPO3UK METAIIIOB Bubmiorexa IJOK
https://m.edsoo.ru/00ae1278
47. Il[en0uHbIe MeTALIEL bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
48. OKCHUBI M TUAPOKCUABI HATPUS U KIS brbarorexa LIOK
https://m.edsoo.ru/00ael14b2
49. [IlenoyHO3€eMeENBHBIE METAIIBI — KAIbLMN 1 bub6mmorexa [IOK
Mar"aum https://m.edsoo.ru/00aelSe8
50. Bakueiinme coefMHEHUS KaJIbIUS Bubmnorexa HOK
https://m.edsoo.ru/00ael5e8
51. O000111eHIE U CHCTEMATHU3allMs] 3HAHUI
>2. JKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS Bubmiorexa IJOK
https://m.edsoo.ru/00ae1886
53. I[IpakTuyeckas pa6ora Ne 6 nmo reme bubmuorexa [JOK
"KécTKOCTH BOJABI U METO/IbI €é ycTpaHeHus ' https://m.edsoo.ru/00aclae8
54. P N— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
33 AmMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCHIA Bubmaorexa [IOK
https://m.edsoo.ru/00aelc64
56. M e1e30 bubmuoreka [JOK
https://m.eds00.ru/00ae1d86
57. Oxkcuppl, TuApOKCcH B U coiu xkenesa (1) u bubanoreka [JOK




skenesa (I10)

https://m.edsoo.ru/00ae35¢6

58. O0001eHre U cucTeMaTh3anus 3HaHUH 1
59. [TpakTudeckast pabota Ne 7. Pemenue 1
SKF()JHepI/IMeHTaJ'IiHBIX 3aJa4 1o Teme bubmorexa ITOK
. https://m.edsoo.ru/00ae3de8
«BaxxHelme MeTaJJbl U UX COCTUHEHUS
60. Bbluncnenus no ypaBHEHUAM XUMHUYECKUX 1
peakIuii, eciiv OJH U3 PEareHTOB JaH B N30bITKE bubnmnorexa [JOK
WJIY COAEPKUT IpUMECH. BrIunciieHuss MaccoBOM https://m.edsoo.ru/00ael1750
JIOJIM BBIXOJ1a TTPOJIYKTA PEAKIIUU
61. O0600111eHNE U cHCTeMaTH3allks 3HAHUN
62. Kontponbnas pabora Ne4 o reme «Bakuerimume
METAJIJIbl U MX COCTUHEHUS
63. BemecTBa 1 Matepuainsl B IOBCEAHEBHOMN KU3HU 1 bu6mmorexa [IOK
YEJIOBEKA https://m.edso0o.ru/00ae3{50
64. XUMHUECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpeibl I bubmmoreka [IOK
https://m.edsoo.ru/00ae4270
65. Ponp xumum B pemieHnn SKOJIOTHIECKUX TTPOOIeM 1 buGnuorexa LIOK
https://m.edsoo.ru/00ae4270
66. PesepBHbIi ypok. O000IICHNE U CHCTEMAaTU3aIUs 1 bubnmnorexa [JOK
3HAHUU https://m.edsoo.ru/00ae0d0a
67. PesepBHBIil ypok. O000IIeHNE U CHCTEMAaTU3aINS 1 bubnmnorexa [JOK
3HaAHUU https://m.edsoo.ru/00adb33c
68. PesepBHbIil ypok. O600IICHIE ¥ CHCTEMAaTH3aLUS 1 bubnmnorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
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IlIpudToM BbleJeHbI YPOKH IPOBOAMMBIe ¢ 00opyaoBaHueM «Touka pocTay




	Приложение к ООП ООО
	Приказ № 66/11-упр от 31.08.23
	Изменения: Приказ № 19-упр от 27.02.2024
	Муниципальное автономное общеобразовательное учреждение
	«Саранинская средняя общеобразовательная школа»
	Рабочая программа учебного предмета
	«Химия»
	для основного общего образования (8-9 классы)
	2023, 2024
	Пояснительная записка

