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IHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XuMUU Ha YPOBHE OCHOBHOT'O 00OIIIET0 00Opa30BaHMs COCTABJI€HA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOH IMPOrpaMMbl OCHOBHOTO
obmero ooOpaszoBanus, npeacraBieHHbx B PI'OC OO0, a Taxke Ha ocHOBe (emepanbHOU
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTIIIUHM NpEnoJaBaHus y4eOHOTo MpeaMera
«XuMus» B 00pa3oBaTeIbHbIX opranuzanuax Poccuiickoit @eneparium.

[Iporpamma 1o XuMHUHM Ja€T TPEACTaBICHHE O IEJsIX, OOWeH cTpaTeruu oOydeHwus,
BOCIHTAHUA W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHM Yy4eOHOro MpeaMeTa, yCTaHaBIMBaeT
o0s13aTeNbHOE TPEIMETHOE COJIEpXKaHKE, MPeyCMaTpUBAET paclpeesieHHe ero Mo Kiaccam U
CTPYKTYpUPOBaHHUE T10 pa3jesiaM U TeMaM MPOrpaMMBbI IO XUMUH, OTPeeNsieT KOJINUeCTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKU COJECPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTD
M3YYECHUS XUMHUU C yU4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, TOTUKU y4eOHOTO
Ipolecca, BO3pacTHbIX OCOOCHHOCTEN 00ydaroluxcs, ONpeAesseT BO3MOKHOCTH MpeAMeTa JUIs
peanuzanuu TpeOOBaHMIA K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTelbHON MpOrpaMMBbl Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a Takxke TpeOOBaHUHN K pe3ysIbTaTaM O0y4YeHUs] XUMUHU
HAa ypOBHE Ieleil u3ydeHHs TMpeaMeTa W OCHOBHBIX BHJOB y4eOHO-ITO3HABATEIBLHOMN
JEeSITEIbHOCTH 00Y4aroIEerocs o OCBOCHHUIO Y4EOHOTO COAEepKaHMsL.

3HaHME XUMUH CITY>KUT OCHOBOH A1 (pOpMHUpOBaHHSI MUPOBO33pEHUS 00yUalOIIErocs, ero
NPEeCTaBICHUN O MAaTepHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMUEH
MIPEJICTaBICHNUS O B3aWMOIMPEBPAIICHUAX SYHEPTUU U 00 IBOJIOLMHU BEIIECTB B MPUPOJIE, O MYTAX
pelieHnss rI00albHBIX MPOOJEM yCTOMYMBOIO Ppa3BUTHSI 4YEJIOBEUYECTBA — CHIPHEBOM,
SHEPreTHUYECKOM, MUIIEBOM U HKOJIIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31pPaBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peanu3ali BO3MOXKHOCTEH JJIs caMOpa3BUTHS U (POpPMHUpPOBAHUS
KYJIbTYPBI IMYHOCTH, €€ 0011el U (YyHKIMOHAIBHON IrPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMUPOBAHKE MBILUICHUS U TBOPUYECKUX CIIOCOOHOCTEH O0yYaronmxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOM  y4eOHOM  JIeATENbHOCTH,  OSKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENILCKUX YMEHHUHM, HEOOXOAMMBIX KaKk B TIOBCEJIHEBHOM JKU3HH, TaKk U B
MpoeCCUOHAILHON JESTEIHHOCTH;

3HAaKOMHUT CO CHEeNU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3IJIsAJ1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM JTAaloM B ()OPMHPOBAHUHT
€CTECTBEHHO-HAYYHON I'PAaMOTHOCTH O0YYarOIIUXCS;

CrocoOCTBYeT (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSAM, K TPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJaJ B 3KOJOruueckoe oOpa3oBaHHE
00ydaromuxcsl.

JlanHble HampaBlieHUS B OOyUYEHUM XHUMHH OOECIEeUMBAIOTCA CHEIM(PHUKON COoIepKaHUSI
y4eOHOTO TIpeAMeTa, KOTOPBIA SBISETCA TIEJarorHueckd aJanTHPOBAHHBIM OTPaXCHHUEM
0a30BOM HAYKH XMMHUU Ha ONPEEIEHHOM dTare e€ pa3BUTHUA.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUs OPUEHTUPOBAH Ha OCBOCHHE
00y4aloIUMUCS CUCTEMbI NEPBOHAYANBHBIX MOHATHI XUMHUH, OCHOB HEOPTaHMYECKON XUMUU U
HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHSATHH OPTaHUICCKOU XUMHUH.

Crtpykrypa coaepkaHUs MPOTPaMMBI MO0 XUMUU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja kK e€ mizydeHuto. CopepaHHe CKIQIbIBAETCSI U3 CUCTEMbI MOHITHUH O XHMHUYECKOM
JJIEMEHTE U BEHIECTBE M CHUCTEMBbl MOHATHH O XUMHUeckod peakmuu. OO0e 3TH CHUCTEMBI
CTPYKTYpHO OpPraHM30BaHbl 0 TNPUHIMUITY MOCIEA0BATEIbHOIO PAa3BUTUSl 3HAHUN Ha OCHOBE
TEOPETUUECKHX MPEICTABICHUI Pa3HOTO YPOBHS:

- aTOMHO-MOJIEKYJIIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

- Ilepuoanueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOIO 3aKOHA XMMHH;

- YUEHUS O CTPOSHUH aToMa M XUMHUYECKOH CBSI3H;
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- TIpe/ICTaBJICHUI 00 MEKTPOIUTUUECKOIN TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMSI pacCMAaTPUBAIOTCS HAa OCHOBE AMIMPUYECKU IIOJYYEHHBIX MU
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCA TMOCIEAOBATENIbHO OT OIHOTO YPOBHS K Jpyromy,
BBINOJHAS (YHKIMM OOBSICHEHHS W IPOrHO3UPOBAHMS CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUSI U MOJTYyUYEHUs U3yUYaeMbIX BEIIECTB.

OcBoeHre mTporpaMMbl MO XHMHUH CHOCOOCTBYET (OPMHUPOBAHHUIO TIPEICTABICHHUS O
XUMHUYECKON COCTaBJISIONIEH HAayYHOW KapTHHBI MHpPAa B JIOTMKE €€ CHCTEMHOW NPUPOJIBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJ/laM MT03HaHUs B Hayke. M3yueHne xumuu
MPOUCXOAUT C TPHUBJICYCHHEM 3HAHUN W3 paHee W3YYCHHBIX YUYEOHBIX TMPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5-7 xknacce» n «®Pusnka. 7 Kiaacey.

[Tpu u3yyeHN XUMUU TPOUCXOAUT (HOPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HayKH Kak
00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOHN JEesITeIbHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOW KYyNbTyphl. 3ajaya yueOHOro MpeaMeTa COCTOUT B (hOpPMHUPOBAHHUU
CHCTEMBl XMMHYECKHX 3HAaHUH — Ba)KHEHIINX (aKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX
MOJIO)KEHUH, JOCTYMHBIX O0000IIEHUN MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIKa HayKd, B
MPpUOOIIEHNN K HAYYHBIM METOJIaM MO3HAHUS TIPU U3YYCHUH BEIIECTB U XUMUYECKUX PEaKIui, B
GbOpMUPOBAaHUM U PAa3BUTHH TMO3HABATENbHBIX YMEHUH H HMX MNPUMEHEHHMH B Yy4eOHO-
[I03HABATEJIbHOM M y4eOHO-MCCIeA0BATENbCKON 1€ATENbHOCTH, OCBOCHUH MpPaBUi 0€3011aCHOTO
oOpallleHus C BEeIIeCTBAMHU B IOBCETHEBHOM JKU3HU.

IIpy u3ydyeHMHn XMMUU Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE 3HAUCHUE
MPUOOPEIH TaKKe LeJH, KaK:

- (hopMupoBaHHE MHTEIIEKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOI K caM00Opa30BaHUIo,
COTPY/ZHUYECTBY, CAMOCTOSITEILHOMY IPHUHATHIO pEIIEHUH, CHOCOOHOM aJanTHpOBaThCS K
OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

- HampaBJICHHOCTh OOYYEHHS Ha CHUCTEMAaTHYECKOe NpUOoOIIeHHe oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TO3HABaTEJIbHOM  JEATENIbHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(GhOopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

- o0ecreyeHue YCIOBHM, CIOCOOCTBYIOMIMX MPHOOPETEHUIO OOYYaroIMMHCS OIIbITA
pa3sHOOOpa3HON NEesTeIbHOCTH, TMO3HAHUS M CAaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIINI), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIsl PA3IMYHBIX BUIOB JACSITEIbHOCTH;

- ¢opmupoBaHue 00MmeH (PYHKIIMOHAITBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qyclie YMEHUH OOBSICHATH M OLIEHUBAThH SBJICHUS OKPYXAIOUIEr0 MHUpA, WUCHOJb3Ys 3HAHUS M
OTBIT, TMOJIyYCHHBbIE MPH H3YYCHUH XUMHUH, MPUMEHITh HMX MPU PEHICHHH TMpoOJeM B
ITIOBCETHEBHOM KU3HU U TPYIOBOH JESITEIBHOCTH;

- ¢opMupoBaHUE y 00yUaIOIINXCS TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAHUS LIEHHOCTH
XUMHUYECKUX 3HAHUU N7 BBIPAOOTKH SKOJOTHYECKU IIeIeCOO0pa3HOro MOBEJACHHS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUsI CBOETO 3J0POBbS U OKPYKAOILIEH MPUPOIHON
Cpenbl;

-pa3BUTHE MOTHUBALIUU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
podUIs ¥ HAMIPABJICHHOCTH JATbHEHUIIIET0 00yUeHUsI.

OO1iee ynco 4acoB, OTBEACHHBIX AN M3Y4YEHMs] XMMHU Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBanusi, cocTaBisieT 136 gacoB: B 8 kitacce — 68 "acoB (2 yaca B Heflento0), B 9 kiacce — 68
4acoB (2 yaca B HEJIETIO).



COJAEP/)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHauya/ibHbIE XMMHYECKHE TTOHATHUS

[Ipeamer xumuu. Poib XMMHM B KM3HU 4YelIOBEKa. XUMHUSA B CHCTeME Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBa BelIEeCTB. ArperarHoe coctosHue BeuniecTB. llonarue o
MeTOJIaX MOo3HaHus B XUMUU. YucTeie BemecTBa U cMecu. CriocoObl pasfieieHus cMecei.

ATOMBI ¥ MOJEKyJIbl. XUMHYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
[IpocTble U cnoXkHbIe BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass @Qopmyna. BaneHTHOCTP aTOMOB XHMHUYECKHMX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTENbHAS aTOMHasl Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAS
Macca. MaccoBasi 10511 XMMHUYECKOT'O JIEMEHTA B COEMHEHUU.

KonuuectBo BemectBa. Mosb. MonspHas macca. B3auMocCBsI3b KOJIMYECTBA, Macchl U
qrclia CTPYKTYPHBIX SIUHUIL BerecTBa. Pacu€Tel mo hopMysiaM XUMHUECKUX COSAMHCHU.

duznueckrue M XUMUYECKHE SBJICHMS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXPAaHEHHUsI MacChl BEIIESCTB. XUMHUUYECKHe ypaBHeHHs. Kiaccupukanus XUMUYIECKUX PEAKITHMA
(coemuHeHus, pa3IoKEeHHsI, 3aMEICHUs, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHUYECKOW IMOCYJ0H, MpaBwiiaMu paboThl B jJabopaTtopuu U mpuéMaMu
oOpamieHust ¢ 1abOpPaTOPHBEIM 00OPYIOBAaHUEM, W3YYCHHE W OINMUCAaHUE (PU3NUYCCKHX CBOMCTB
00pa3I0B HEOPraHMYECKUX BEIIeCTB, HaOmIoAeHHe (u3NYecKuX (TUIaBJIIEHWE BOCKA, TasHHE
JbJIa, paCTUPAHKUE caxapa B CTYIKE, KUMEHUE U KOHJICHCAIUsl BOJbI) U XUMHUYECKUX (TOpeHHUE
CBEYM, MPOKAIMBAHHE MEIHOW TPOBOJIOKH, B3aMMOJCHCTBHE Mella C KHCIOTOW) SIBIICHHIA,
HaOJII0JIEHUE U ONMCAHHWE NMPU3HAKOB MPOTEKaHUs XMMMUYECKUX PEaKIUil (pa3iiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWH, B3aUMOJCHCTBUE jkene3a ¢ pactBopom comu Mmeaum (II), m3yuenuwe crmoco6oB
paszenieHus CMeceil: ¢ IMOMOINBI0 MarHurta, (GUIbTPOBaHHE, BHIApUBAHUE, AUCTUILIALNS,
xpomarorpadusi, TPOBEJCHHE OYUCTKH IIOBAPEHHON coyid, HAONIOJEHHEe W OIHCAaHUe
pe3yabTaTOB MPOBEACHUSI OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHuE
MoIeJiel MOJIEKYJT (IIapOCTEPKHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Boznyx — cMech razoB. CocraB Bo3ayxa. Kuciopoa — 3/eMEHT M MpOCTOE BELIECTBO.
Haxoxpaenue kucnopoja B mpupoje, Gu3ndeckue U XMMUYECKUE CBOWCTBA (peakluu TOPEHus).
Oxcunpl. Ilpumenenue kuciopoma. CrocoObl TONY4YEeHHS KHCIOpoJa B JIabOpaTopuu |
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoae. O30H — amuioTpomnHas MoauduKanus
KHCIJIOPOJA.

TemnoBoii 3¢ ¢deKkT XUMHUECKON peaklud, TEePMOXHMHUYECKHE YpaBHEHHS, 5K30- U
SHAOTEPMUYECKUE peakuuu. TOoIUIMBO: yroib W METaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHHE
MapHUKOBOTO 3 (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — oanemeHT M mpoctoe BemlecTBo. HaxoxaeHwe Bojopoja B IPHUPOJIE,
¢buznyecKkue 1 XUMUYECKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoydeHus. KucioTsl u comu.

Mounsipablit 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSIM.

®duznueckne cBoOWCTBa BOoAbl. Boma kak pactBoputens. PactBopel. HacelieHHble u
HEHACBILIEHHbIE pacTBOpbl. PacTBopuMocTh BemiecTB B Bojae. MaccoBas J0is BeELECTBa B
pactBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHUs. Ponp pacTBOpoB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BObsl B mpupoje. 3arpsi3HeHHe NPUPOAHBIX Boja. OXpaHa M OYMCTKA
MIPUPOJHBIX BOJ.

Knaccudukanuss Heopranmdeckux coemauHeHud. Oxcunel. Kiaccupukamus OKCHIIOB:
coneoOpasymoiire (OCHOBHBIC, KUCIOTHBIE, aM(OTepHBIE) U HeconeoOpasyrone. Homenknarypa
okcuioB. dusnueckue U XMMUUYECKUE CBOMCTBa okcroB. [loyueHne okcuios.
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OcnoBanus. Kiaccudukanus ocHOBaHUWIl: IMIETOYM M HEPaCTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBanuii. dusznueckne W XUMHYECKHE CBOMCTBa OCHOBaHuil. [lomydyenue
OCHOBAHMM.

Kucnotel. Knaccuduxanus xuciaor. Homenknarypa kucinor. dusnueckue U XuMU4ecKHue
cBoricTBa KUCOT. P akruBHocT MetaiuioB H. H. bekerosa. [lonydyenue kucior.

Comu. Homenknatypa coseil. dusznueckne U XUMUYECKHe CBOMcTBa coiiei. [lomyuenue
COJIEH.

['eneTnueckas CBsI3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTNpeiesIeHUE COJepKaHUs KUCIOpoJa B BO3AyXe, MOJIy4eHHe, COOMpaHue,
pacro3HaBaHWE W HU3y4YCHHE CBOICTB KHCIOPOJa, HAOIIOJACHHWE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HHUKHOBEHHMSI W INpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3llaMd OKCHJOB M ONHCAHHE MX CBOMCTB, IOJyueHHE, COOMpaHHe, paclo3HaBaHHUE U
W3y4eHHEe CBOWCTB Bojaoponaa (TopeHue), B3auMoieicTBhHe Boaopoma ¢ okcuaom menu (1)
(BO3MOKHO MCIIOJIB30BaHUE BUAECOMATEPHUAJIOB), HaOIIOIeHHE 00pa3I0B BEUIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEHW PAacTBOPEHMS BELIECTB C Pa3iMYHON pacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENCIEHHOW MAacCOBOM JOJEH pPacTBOPEHHOIO BELIECTBA,
B3alMOJICIICTBHE BOJABI C MeTaJUlaMHM (HaTpUeM M KajiblMeM) (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTaHMYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB,
HaOJI0/IEHUE W3MEHEHHs OKPAaCKH WHAMKATOPOB B PAaCTBOPax KHUCIOT U IIEJIOYEH, H3ydyeHUe
B3auMojieiictBus okcuga Meau (II) ¢ pacTBopom cepHOW KHCIIOTBI, KUCJIOT C METaJIaMHu,
peakuuii HEeUTpalu3aluM, IOJYYEeHUE HEPACTBOPHUMBIX OCHOBAHHMM, BBITECHEHHUE OJHOTO
MeTaJljia IpyTuM U3 pacTBOpa COJIM, PELIEHHE dKCIIEPUMEHTAIBHBIX 3a]a4 110 TeMe «BaxHelune
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoauyeckass cucrema xuMuyeckux diemenros /. HU.
MenneneeBa. CTpoenune aToMoB. XUMHU4YecKasi CBsI3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKHM KJIACCU(PUKALMU XUMHUECKUX dieMeHToB. [loHsTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB (ILEJIOYHbIE U IIETOYHO3EMENbHbIE METalIbl, TaJOr€Hbl, HHEPTHBIE Ta3bl).
DJeMeHTbI, KOTOpble 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCUIBL.

[lepuonnueckuit 3akoH. llepmoamueckas cucremMa xumuueckux adnemeHtos [J[. H.
MenneneeBa. KoporkonepuogHas u anuHHONepuoaHas @opmbl Ileprognueckoit cucTeMbl
xumuueckux oneMeHToB [[. WM. Menneneesa. Ilepuonsl m rpynmnbl. PU3HYECKHM CMBICIT
MTOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYIIIIHI JJIIEMEHTA.

Crpoenne aromoB. CocrtaB aromsbIXx suep. M3ortonel. Onektponsl. CrTpoeHue
AJIEKTPOHHBIX 000JI0YEeK aTOMOB IepBbIX 20 XMMHUECKUX 3JeMeHTOB [lepuoanueckoil cuctemMsl
JA. N. MengaeneeBa. XapakTepuCTUKA XUMUYECKOIO DJJIEMEHTA II0 €ro IIOJOKEHUIO B
[Tepnonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJuyca aTOMOB XUMUYECKHUX JIEMEHTOB, METAIUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IIEPUOIAM.

3nauenue Ilepnonnueckoro 3akoHa u [leproguueckoil CUCTEMbI XUMHYECKUX DJIEMEHTOB
JUIS pa3BUTHUS HayKu U npakTuku. J[. V. MenzaeneeB — y4€HbIN U TpaKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HETOoJIsIpHast) CBS3b.
DIEeKTpOOTPULATENBHOCTh XUMHUECKHUX 2JIEMEHTOB. MlOHHAs CBA3b.

Crenenp  oxkucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENbHBIE — peakuuu. IIporecchb
OKHCJIEHHUS ¥ BOCCTaHOBJICHUS. OKHCIUTENN U BOCCTAHOBUTEIN.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa3lioB BEIIECTB METAUIOB U HEMETaNIOB, B3aMMOJCHCTBHE THUIPOKCHIA
LMHKA C pacTBOPAMH KHUCJIOT M ILIEJNOYEH, MPOBEICHUE OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM (TOpeHHE, PeaKIK Pa3IoKeHUs, COeAMHEHNUS).
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Mescnpeomemnoie ceazu

Peanu3anus MexXnpeIMETHBIX CBSA3€H MPHU U3YYEHWH XMMHUHU B 8 KIIacCe OCYIIECTBISETCA
yepe3 UCIOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaKk ¥ TOHSATHUH,
SIBJISTFOIIMXCSI CACTEMHBIMU ISl OT/IEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOr'O IIUKIIA.

OOmue ecTecTBeHHO-HAYYHBIE TIOHATHS: HAyuYHBIM (DakT, TUMOTEe3a, TEOpHs, 3aKOH,
aHaIM3, CHUHTE3, KJ1accuukanms, MEPUOJUYHOCTD, HaOJII0IeHHE, SKCIIEPUMEHT,
MOJEJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®usmuka: Marepus, aToMm, 3JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJI, HW30TOIIbI,
pPaMOaKTUBHOCTh, MOJIEKYIa, JJIEKTPUYCCKUIM 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIECTBa, Ta3, (U3MUYECKUE BEIMYUHBI, CIUHUIIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpANbl, TOPHBIE MOPOABI, IOJIC3HBIE
WCKOTIa€Mbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo 1 xXuMuueckas peakuusi

[Tepuonnueckuit 3akoH. llepmoamueckas cucremMa xuMmuueckux adnemeHtos [J[. H.
MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB XHMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaylMsl, KajdblUs M UX COCIUHEHUU B COOTBETCTBUU C
MOJIOKEHUEM 3JIeMEeHTOB B [leproinueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeHIECTBA: BHJbl XMMHYECKOM CBSI3M. THIBI KPUCTAJUNIMYECKHX PEHIETOK,
3aBUCUMOCTh CBOWMCTB BEIECTBA OT THIMA KPUCTAUIMUECKOW PEMIETKH W BHUAA XUMHYECKOUN
CBSI3U.

Knaccudukanuss u HOMEHKJIAaTypa HEOPraHWYECKUX BEIIEeCTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPTraHWYECKHX COEIMHEHUM, TeHEeTHYecKas
CBSI3b HEOPTaHUYECKUX BEIIIECTB.

Krnaccudukanuss XUMHUYECKUX PEaKIUil 0 pa3IUYHbIM MpU3HAKaM (TI0 YUCIy U COCTaBy
YYacCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dekTy, Mo H3MEHECHHUIO CTeneHen
OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, M0 OOpaTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- H
SHJOTEPMUUYECKHUE PEAKIINH, TEPMOXUMHUIYECCKHE YPAaBHEHHUS.

[TonsiTue o ckopocTn xuMudeckor peakiuu. [lonarue o0 oOpaTHUMBIX U HEOOPATHUMBIX
XUMUYECKUX peaknusiX. [IoHSTHE O TOMOTEHHBIX W TeTEePOreHHBIX peakiusax. [loHsTue o
karanuze. I[loHsiTue o0 xXuMuyeckoM paBHOBecHH. @DakTOpbl, BIUAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIMU U MOJOKEHUE XUMAYECKOTO PABHOBECHS.

OKHCAUTETFHO-BOCCTAHOBUTENBHBIE PEAKIUU, JJICKTPOHHBIA OalaHCc OKHCIUTENBHO-
BOCCTAaHOBUTENBbHOU peakiuu. (COCTaBIEHHME YPAaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBHUTEIHHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a DIIEKTPOHHOTO OanaHca.

Teopust PAEKTPOTUTUYECKON NUCCOIMAIANA. DIEKTPOIUTHI U HEAIEKTPOJIHUTHI. KaTHOHBI,
aHUOHBL. MexaHu3M JIMCCOLMAlMM BEIIECTB C pPa3IMYHBIMU BUJAMU XUMHUYECKOH CBS3H.
Crenenp nuccormanui. CHIbHBIC U CTa0bIe DJICKTPOTHUTHI.

Peakiuu moHHOTro 0OOMeEHa. YCIOBHS NMPOTEKAHUS peaklMii HOHHOTO OOMEHa, MOJIHBIE U
COKpalI€HHbIE MOHHbIE ypaBHEHHs peakuuil. CBoMCTBa KHCIIOT, OCHOBAaHMW U COJIEH B CBETE
MPEJICTAaBICHUNA OO0 JIEKTPOIUTHYECKONW aucconuanuu. KadecTBeHHBIE peakiuu Ha HWOHBHIL.
[TonsiTHE 0 rupONIH3E CONEN.

Xumuueckuii Ixcnepumenm:

O03HAKOMJIEHUE C MOJIENAMH KPUCTALIMYECKUX PEMIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTauioB (TrpaduTa M anmasza), CIOXKHBIX BEHIECTB (XJIOpHIa HaTpuUs),
HCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XWMHYECKOM pPEAKIMU OT BO3ACHCTBHUS PA3TUUYHBIX
(hakTOpOB, UCCIETOBAHHUE DIEKTPOMPOBOAHOCTH PACTBOPOB BEIECTB, MpPOIECCa AUCCOIHAINH
KHCJIOT, IeJIoueld W cojied (BO3MOXXHO HCITOJIb30BAaHWE BHJIEO MAaTEpUAJIOB), IMPOBEIACHUE
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OIBITOB, WJUTIOCTPUPYIOLIMX MPHU3HAKH MPOTEKAaHUs peakluuil MOHHOro odmeHa (oOpazoBaHHE
ocaJka, BbIJENIEHHE Ta3a, OOpa3oBaHME BOJIbI), ONbBITOB, WIIOCTPUPYIOMIUX MPUMEPHI
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpeHHe, PEaKIMU Pa3JIOKEHHs, COCTUHEHUs),
pacro3HaBaHUE HEOPraHMYECKHX BEUIECTB C IOMOIIBI0 KAaueCTBEHHBIX PEaKIMil Ha HOHBI,
pELIeHNE YKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTaibl U MX coeJUHEHUS

OOmast xapakTepucThka TajsoreHoB. OCOOEHHOCTH CTPOCHHMsS AaTOMOB, XapaKTEpHbIE
crenieHn okucieHusa. CTtpoeHune u (U3NYECKUE CBOMCTBAa MPOCTHIX BEIIECTB — TaJOTEHOB.
XMMHYECKHE CBOWCTBA Ha IpHMeEpEe Xjopa (B3aMMOACHCTBHE C MeETajulaMH, HEMETalllaMH,
mienoyamu).  Xnoposogopod. ConsiHasg —KUCIOTa, XMMHYECKHE CBOMCTBA, IMOJyYEHHE,
npuMeHeHue. JlelicTBre XJiopa 1 XJIOpOBOJOPOAA Ha OpraHu3M delloBeka. BaxkHeine xyopuasl
U UX HaXO0XJIEHUE B IPUPO/IE.

OOmast xapakrepuctuka 3jeMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (puU3MuUecKue CBOICTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIIHBIE MOAM(UKALMU KHCIOPOAa U cepbl. XMMHUYECKHE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHUe, (U3MUECKHE W XUMHUYECKHe CBOWCTBA. OKCHABI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3MUECKUE U XMMUYECKHE CBOWCTBA
(obmue kak mpeAcTaBUTENs Kiacca KHUCIOT M crneuuduueckue). XUMUYECKHE pPEaKIHH,
JIeKallie B OCHOBE MPOMBIIIJICHHOTO croco0a IMOJyuyeHHs cepHOW KHUcIoThl. llpumenenue
cepHoil kucioTsl. Cosli CepHOI KUCIIOTHI, KaUeCTBEHHAsl peakius Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ COEIUMHEHWH B npupoje. XHUMHUYECKOE 3arps3HEHUE OKPYXKAIOUIEH Cpelibl
COETUHEHUSIMU cepbl (KUCIIOTHBIE IOXKIH, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mass xapaktepuctuka 3ymeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTEMEHW OKUCIEHUS. A30T, pacnpocTpaHeHHe B Mpupone, (uznyeckue u
XUMHUYecKre cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHAK, ero (U3HYecKue U XUMHUYECKHe
CBOWCTBa, MoJyueHue U npuMeHeHne. Cosin aMMOHUS, UX (GU3NUECKUE U XUMUYECKUE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peaknns Ha MOHBI aMMOHMS. A30THas KUCJIOTa, €€ IOIy4YEeHUE,
¢usnueckue M XUMHUUYECKHE CBoiicTBa (0oOmIMe Kak MpeAcTaBUTENs Kiacca KUCIOT U
cnenuduueckue). Vcnonap3oBaHue HUTPATOB W COJEH aMMOHHUSI B KayecTBE MMHEPAIbHBIX
ynoOpeHuil. XuMHUUECKOe 3arps3HeHUE OKpYXKarolled cpesibl COeTMHEHUAMHU a30Ta (KHCIOTHBIE
JOXKIH, 3arpsi3HEHUE BO31yXa, MOYBbI U BOJNOEMOB). Dochop, amioTpomnHble MOAUPHUKAIIH
docopa, ¢pusnueckue n xummuyeckue cpoictBa. Oxcun docdopa (V) u pocdopHas xucnora,
¢uznyeckue M XMMUYECKHE CBOWCTBa, moiyueHue. lcmonb3oBanue QochaToB B KauecTBe
MUHEpaJIbHBIX YA0OpEHUH.

Oobmas xapakrepuctuka sj1eMeHTOB [VA-rpynmsl. OcoOE€HHOCTH CTPOEHHUs aTOMOB,
XapakTepHbIe CTENCHU OKHUCICHHUSA. YTIIEpO/, aJuIOTPOIHbIe MOAU(UKALINY, PACTIPOCTPAaHEHHUE B
npupoje, pusnueckue U XuMu4yeckue cBoicTBa. AxcopOuus. KpyroBopot yrieposa B mpupo/e.
Oxcunpl yriaepona, ux pusnyeckre U XUMHUYECKHUE CBOWCTBA, JCWCTBUE HA KMBbIE OpTaHU3MBI,
MOJTyYeHUE W MPUMEHEHHE. DKOJOTUYECKHE TPOOIeMBbI, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIIOTE3a IJI00ANBHOTO MOTEIJICHUsI KIMMara, MapHUKOBBIM 3¢ ¢ekT. YroiapHas KUCIoTa U €&
CONM, MX (U3MYECKHe U XUMHYECKHE CBOWCTBA, MOJy4yeHHe M mpuMeHeHHe. KadecTBeHHas
peakius Ha  KapOoHaT-wMOHBL.  Vcrmonmp3oBaHue — KapOOHATOB B OBITY, MEAMIUHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble TMOHATHSA 00 OpPraHMYECKUX BEIIECTBAX KaK O COCJMHEHUSIX YTiepoia
(MeraH, »TaH, OSTWIEH, AalEeTWIEH, JTaHOJ], TJMIEPHH, YKCycHas Kuciora). llpupomaHsie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX INepepaboTKH
(6eH3uH), UX POk B OBITY ¥ TPOMBITIUICHHOCTH. [loHATHE O OMOJIOTHYECKH Ba)XKHBIX BEIECTBAX:
KHUpax, Oenkax, yrieBoJaX — WM HX pOJIM B JKH3HU 4YelloBeKa. MarepuaibHOE eIUHCTBO
OpPraHUYECKUX U HEOPTraHUYECKUX COCAMHEHUH.
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Kpemuuii, ero ¢Qusudeckne W XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U MPHUMEHEHHUE.
Coenunenuss kpemHusi B mnpupozge. OO6mme npenacrtaBieHus o6 oxcuae kpemuus (IV) u
KpeMHUEeBOU kucnoTe. CUITUKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Bakuelme
CTPOUTEIBHBIE MaTepUajbl: KEpaMHKa, CTEKIO, IIEMEHT, OeTOH, ene300eToH. [Ipobiemsr
0€301acHOTO HCIIOIH30BAHMSI CTPOUTEIHHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KUCJIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEAKIMil Ha XJIOPUA-UOHBI W HAOJIOJICHNE MPU3HAKOB MX MPOTEKAHUSI, OTBITHI,
oTpakariue (GU3NYECKUe M XUMHUYECKHE CBOMCTBA TaJIOT€HOB M MX COSAMHEHUU (BO3MOKHO
HCIIOJIb30BaHUE BHUAEOMATEpUAOB), O3HAKOMIIEHHE C OOpasllaMd XJIOPUIOB (TaJOT€HUIOB),
O3HaKOMIIeHHE ¢ oOpa3iamMu ceppl W €€ COCIUHEHUSMH (BO3MOXXHO HCIOJIh30BaHHE
BHJICOMATEpPHAIIOB), HAONIOJCHWE TMporecca OOyriaWBaHMsS  caxapa TOJ  JICHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI, U3YYCHHE XUMHUYECKHX CBOWCTB Pa30aBIICHHON CEpHOI
KHCJIOTBI, TIPOBEJICHNE KAYECTBEHHON peakuuu Ha Cylb(aT-WoH W HAOJIOJCHHE TpH3HaKa e&
MPOTEKaHus, O3HAKOMJICHHE ¢ (DU3MUECKUMH CBOWCTBAMHU a30Ta, gochopa M MX COCTUHEHHIMA
(BO3MOYHO MCIT0JIb30BAHHUE BHIEOMATEPUAIIOB), 00pa3iaMH a30THBIX U (hochOpHBIX y10OpeHuil,
MoNlydeHue, coOMpaHue, pacrmo3HaBaHWE M HW3YYCHHE CBONCTB aMMHaka, TMPOBEICHUE
KaueCTBCHHBIX pEaKIMid Ha HWOH aMMOHHS U ¢ochaT-uOH W H3YyUYCHHUE TMPU3HAKOB WX
MPOTEKaHUs, B3aUMOJCIHCTBUE KOHIIECHTPUPOBAHHOM a30THON KHUCIOTBHI C MEAbI (BO3MOKHO
HCIIOJIb30BaHUE BUJECOMATEPHUATIOB), U3YUYEHHE MOJENel KpUCTANIMYECKUX PEHIETOK aiamasa,
rpadura, ¢yiepeHa, O3HAKOMJICHHE C TMPOILECCOM aJCOpOIMM PAaCTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOWCTBOM IMPOTHUBOTa3a, MOJydeHUE, COOMPAHHE, PaCIIO3HABAHHE
Y U3yYeHHE CBOWCTB YIJIEKHUCIIOTO ra3a, MPOBEJCHHE KAUECTBEHHBIX peakKiMii Ha KapOoHAT |
CHWJIMKAT-UOHBl WM W3YyYCHHE TMPU3HAKOB WX TMPOTCKAHUS, O3HAKOMIICHHE C TMPOIyKIIHEH
CHWJIMKATHOM MPOMBIIUIEHHOCTH, PEIIeHHE HKCIEPUMEHTAIbHBIX 3a7ad mo Teme «Baxneiimue
HEMETaJUThl U UX COCTUHEHUS.

MeTa/uuibl M UX COeIHHEHUS

OOmrast XapakTepUCTUKAa XUMHUYECKHX OJJIEMEHTOB — METAUIOB Ha OCHOBAaHWU WX
nonoxenus B [lepuonnueckoii cucreme xumuueckux snemeHToB 1. 1. MenzaeneeBa u crpoeHus
atoMoB. CTpoeHue MeTayioB. MeTamnueckas CBA3b U MeETaJUIMUECKas KpUCTAJUITMYecKas
peméTka. DJIEKTPOXUMHUYECKUN Pl HanpsLDKeHUM MeTawioB. Pu3MuecKue U XUMHUYECKUE
cBoiicTBa MetayuioB. OOmue crnocoObl mosydeHus: MeTauioB. [IoHsITHE O KOPPO3UHM METAIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT Kopposuu. CIuiaBsl (CTalb, UyTyH, TIOPATIOMUHMIA, OpOH3a) U
WX TIPUMEHECHHE B OBITY M MPOMBIIIJICHHOCTH.

[lenounble MeTalbl: oJIokeHUE B [leproanyueckoit cucreMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXJACHHE B Mpupoje. OU3NUeCKrne M XUMHUECKHUE
CBOICTBa (Ha mpuMepe HaTpust U Kajus). OKCUIBI U THIPOKCHUIIBI HATpUs U Kanus. [IpumeHeHue
IIEJIOYHBIX METAJUIOB U UX COCTMHECHUM.

[[lenoyHo3emenpHblE METaUIBl MarHuii W KajdbLMil: nojiokeHue B llepuoamueckoi
cucreMe xumuyeckux snemeHToB JI. M. MeHneneeBa, CTpOo€HHE MX aTOMOB, HaXOXKJICHHE B
npupoje. Puznueckue U XMMUYECKUE CBOICTBA MarHus W Kanblus. BaxuHeimue coeauHeHUs
KaJbIHsl (OKCHI, THAPOKCHU/I, cOJn ). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepumonnueckoit cucrtemMe xumudeckux syementoB [ .
MenneneeBa, CTpOCHHUE aToMa, HaXxOXJeHHEe B mpupojae. OU3nvecKkne U XUMHUYECKUE CBOMCTBA
amoMuHMs. AM(OTEpHBIE CBOWCTBA OKCHJIA U TUIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxkenue B Ilepuogmueckoil cucreme xXuMHueckux diaeMmeHToB [[. U.
MenaeneeBa, CTpOCHUE aTOMa, HAaXOXJeHUEe B npupoje. Pusnueckue U XMMHUYECKHUE CBOMCTBA
xeneza. Oxkcunpl, ruapokcuasl U conu xenesa (II) m xenmesza (III), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:



O3HAaKOMJIEHHE ¢ oO0pasllaMd METaJJIOB M CIUIaBOB, MX (PU3MYECKMMM CBOMCTBaMH,
U3Yy4YEHHUE pE3yJIbTaTOB KOPPO3UM METAIIOB (BO3MOXHO HCIIOJIb30BAHHWE BHJIEOMATEPUAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAJBIMs U HATPHUS C BOAOH (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >Keie3a B
KHACIOpoAe  (BO3MOXHO  HCIOJb30BaHUE  BUAECOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX peaKlMi Ha MOHBI: MarHus, Kaublius, aJlOMUHUS, IIMHKA, kerne3a (1) u xenesza
(III), memu (II), HaOnroieHNE W OMKMCAHKE MPOILIECCOB OKpAITMBAHUS TUIAMEHH MOHAMH HATPHS,
KaJiusl U KaJbliisg (BO3MOXHO MCIIOJIb30BAaHHUE BHIEOMATEpUANIOB), UCCIIEe0BaHHE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCUA aTIOMHUHMS U THAPOKCUAA LIUHKA, PELICHNUE KCIIEPUMEHTaIbHBIX 3a1a4 110
Teme «BakHelme MeTalIbl U UX COCTMHEHUSD.

XuMus M OKpyKamoLas cpeaa

BemectBa n Marepuansl B TOBCEHEBHOM KMU3HM 4YeJIOBEKAa. be30MmacHoe MCIOIb30BAHNE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHUX OXKOTax H
OTpaBJICHHUSX.

XHUMHYECKOE 3arpsA3HEHME OKpPY KaroIlel cpefbl (MpeaenabHas JOIMycTUMasl KOHLIEHTpalus
Beulects, nanee — [1/1K). Ponbs XxuMuu B pemieHH# 3KOJI0TMYECKUX IpooiieM.

Xumuueckuii IKcnepumenm:

u3y4eHue o0pa3loB MaTepralioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHbIE MaTeprabl).

Mescnpedmemmuuie ceasu

Peanu3anus MexnpeIMETHBIX CBSA3€H MPHU MU3YYEHNH XMMHHU B 9 Kilacce OCYIIECTBISETCA
yepe3 HCIHOJb30BAHME KaK OOIIMX ECTeCTBEHHO-HAyYHBIX TMOHATHH, Tak | TMOHATHH,
SIBJISIFOLIUXCSI CACTEMHBIMM JIJIS1 OT/IEIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOme ecTecTBEHHO-HAyYHbIE MOHATHUS: HAay4dHBIA (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  Kijaccuukamusi,  NEpPUOAMYHOCTb,  HAOJIOJAEHHE,  DKCIIEPUMEHT,
MO/JICJIMPOBAaHKE, U3MEPEHHE, MO/JIEIIb, SIBIICHUE, TApHUKOBBIN 3(deKT, TeXHOIOoTHs, MaTepuaibl.

®usnuka: Marepus, aToOM, OJJEKTPOH, IIPOTOH, HEWTPOH, HWOH, HYKJIHWJA, HW30TOIBI,
PaIUOAKTUBHOCTb, MOJIEKYJIA, DJJIEKTPUYECKUM 3apsij, IPOBOJHMUKH, IOIYNPOBOIHUKH,
IUDIIEKTPUKH, (OTOAIEMEHT, BEILIECTBO, TeJIO0, 00bEM, arperaTHOe COCTOSHUE BelllecTBa, Ias,
pacTBOp, pacTBOPUMOCTh, KpPUCTAJUIMYECKas PpEHIETKa, CIUIaBbl, (U3NYECKUE BEIUYMHBI,
€AVHUIBI U3MEPEHMS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MHUHEpaJIbHbIE YIOOpEHUs,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusa: armoctepa, ruzmpocdepa, MHUHEpalbl, TOpPHbIE TOPOABI, TOJE3HbIE
HCKOIIaeMbl€, TOIUINBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIETO OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pPE3yJbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUs
JOCTUTAKOTCA B XO/J€ O6y‘-I€HI/I$I XUMHHN B €AUHCTBEC y‘-Ie6HOI71 U BOCIIUTATEIILHOU JCATCIIBHOCTHU B
COOTBETCTBHUM C  TPAJWIMOHHBIMH  POCCUHCKUMU  COLUMOKYIBTYPHBIMH M  JYXOBHO-
HPAaBCTBCHHBIMU ILCHHOCTSAMU, IMPUHATBIMU B O6IIIGCTB€ IpaBuJIaMu WU HOpMaMH IMOBCACHHA U
CHOCOOCTBYIOT IIPOIIECCAaM CAMOTIO3HAHMSI, CAMOPA3BUTHSI M COIMANTU3ALIMN 00yYatOIUuXCs.

JIngaHOCTHEIE PE3YIbTATBl OTPAXKAIOT T'OTOBHOCTH 06yqa}0mnxcsl PYKOBOJACTBOBATLCH
CUCTEMOH TO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAIMil M pacIIMpeHHe ONbITa JAEITEeIHLHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTHU:

1)nmaTpmoTn4ecKoro BOCHUTAHUS

LIEHHOCTHOI'O OTHOIIEHHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HACJIEIUIO, TIOHMMAaHUs 3HAuYeHUS XHUMHUYECKONM HayKH B KM3HHM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BIIAJICTh JOCTOBEPHON HH(OpPMAIHECH O MEePEeIOBhIX JOCTHKCHUSX M OTKPBITHUSIX
MHPOBOM M OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOiicTBe
MUpa 1 0011ecTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA:

NpeaACTaBJICHHUA O COIUAJIIBHBIX HOpMax MW IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUHA B
KOJIJIEKTUBE, KOMMYHHKaTUBHOM KOMIIETEHTHOCTH B 00IIECTBEHHO TMOJIE3HOM,
y4eOHOMCCIICIOBATEIBCKOW, TBOPYECKOW H JIPYTUX BHIAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM AESITETFHOCTH MPH BBHIOJIHEHUU YUeOHBIX, T03HABATEIbHBIX 33/1a4,
BBIITIOJIHCHUU XWUMHWYCCKHUX OSKCIICPUMCHTOB, CO3JaHHUU y‘~IC6HI>IX IMPOCKTOB, CTPEMIICHUA K
B3aMMOIMOHMMAHHIO M B3aUMOIIOMOIIM B TMpOIECCe 3TOM y4eOHOIl NeATelbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBCACHNUEC H TIOCTYIIKU CBOHUX TOBapHIHefI C MO3WIUHN HPABCTBCHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBHH MOCTYIIKOB;

3)IIeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKUE  TPEJICTABICHHUS O  BEIIECTBE M  XMMHUYECKOM  peakiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pPa3BUTHI HAyKH W COCTABIIIOIINE OCHOBY I
MOHMMAHUSA  CYI[HOCTH HAy4YHOHW KapTUHBI MHpa, NPEIACTaBICHHUS OO0  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIBI, B3aUMOCBS35AX UYEJIOBEKa C MPUPOTHON Cpeoi, 0 poiu
XMUMHHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEN;

IMMO3HAaBATCJIIbHBIC MOTHUBLI, HAIIPABJICHHBIC Ha IMOJTYYCHHE HOBBIX 3HAHUI 1O XUMHH,
HeoOXoauMble 1711 OOBSCHEHUS HaONI0/IaeMbIX TMPOIECCOB U SIBICHUN, IMO3HABATEIbHOM,
MH(POPMALIMOHHON M YUTATENbCKON KyJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMHU TEKCTaMH, CIIPABOYHOM JHUTEPATypoH, JOCTYMHBIMU TEXHHMYECKUMHU CpPEACTBAMHU
WH(GOPMAIMOHHBIX TEXHOJIOTHIHA;

uHTepec K OOyYeHHI0 M TO3HAHMIO, JIOO03HATENIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHON M HCCIIEOBATEIBCKON JCSITEIIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAINpPaBIEHHOCTU U YPOBHS 00yUYEeHHS B IajbHEHIIeM;

4)popmMupoBaHUs KYJbTYPbI 310POBbS:

OCO3HAaHUE IICHHOCTH JKHW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30POBBIO,
YCTAaHOBKHM Ha 3JI0pPOBBI 00pa3 >KHU3HU, OCO3HAHUE TIOCIEJACTBUNA U HENPUATHE BPEIHBIX
MpUBBIYEK (YMOTPEOIECHUS alKOrojisl, HAPKOTUKOB, KYypEeHHs), HEOOXOAMMOCTH COOIIOICHUS
npaBul 0€30MaCHOCTH TPHU OOpaIllEeHWH C XMUMHYECKUMHU BEIIECTBAMU B OBITY U peajbHOM
KU3HU;

5)TpyaoBoro BocnuTaHus:

MHTEpeC K MPAKTHUECKOMY M3yUeHHUIO Mpodeccrii U TpyAa pa3lIudHOro pojia, yBaKeHHEe K
TpyALy M pe3yJbTaTaM TpPYIAOBOM JAEATEIBHOCTA, B TOM 4YHUCJIE Ha OCHOBE IPUMEHEHMS
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MpPEeIMETHBIX 3HAHWW 1O XUMHH, OCO3HAaHHBIA BBHIOOP WHAMBHUAYAIbHON TpPaeKTOPHUH

MPOJIOJDKEHHST 00pa30BaHMsI C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,

OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCMENTHOW MPOPEeCCHOHANBHON NeSTENbHOCTH U

pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTD aJalITUPOBATHCS B TPOPECCHOHATILHOMN CpEJIE;
6)3K0/10rMYeCKOro BOCIIUTAHMSI:

AKOJIOTHYECKHU 1EJIECO00Pa3HOE OTHOIICHHUE K MPUPOJIEC KaK MCTOYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBAaHHMS, MOHUMAaHHE IIEHHOCTH 3J0pPOBOTO M Oe30macHOro obpaza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (U3NYECKOMY M TICHXHYECKOMY 37I0POBBIO,
OCO3HaHUE [IEHHOCTU COOJIIO/ICHUS MPaBUJI O€30MaCHOTO MOBEICHUS MPU paboTe ¢ BEIlEeCTBaMH,
a TaKXKe B CUTYAIUSIX, YTPOKAIOIIUX 370POBBIO M KU3HH JIFOCH;

CIIOCOOHOCTH TPHUMEHATH 3HAHHS, TOMydYaeMble MPU HM3YYCHUM XUMHHU, TSI PEIICHUS
3a/1a4, CBA3aHHBIX C OKPY’KAIOUIEH NPUPOTHON CPEeAOi, 1JIsl MOBBIIIEHUS YPOBHS SKOJOTHYECKON
KyJbTYpPbl, OCO3HAHUS TJI00ATHFHOTO XapakTepa SKOJIOTHUECKUX MPOOJeM U MyTel WX pelicHHS
MOCPEJICTBOM METOJIOB XMMHH, IKOJOTHUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MM03HABaTEJIbHOM, KOMMYHUKATUBHOM M COLMATILHOM MPaKTHKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampenMETHBIX pE3yJIbTATOB BBIACISIOT 3HAUMMBIE ISl (OPMHpPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATHSA (3aKOH, TEOPHs, MPUHIIMII, THIOTe3a, (PakT, CUCTEMa,
MPOLIECC, IKCTIEPUMEHT U JIPYTOE.), KOTOPhIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMETaxX | MO3BOJIAIOT HA OCHOBE 3HAHUU U3 ITHX MPEAMETOB (hOPMHUPOBATH MPEJCTABICHUE O
[[EJIOCTHOW HAy4YHOW KapTHUHE MHpa, U yHHBEpCalIbHBbIC Y4eOHbIE NEHCTBUS (TIO3HABAaTEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOphIE 00€CTeunBarOT (POPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITETFHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO yUeOHOU e TeNbHOCTH.

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBHS

ba3oBble Jiorn4eckue 1eMCTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TIPU OCBOCHHHM 3HAHHI:
pacKppIBaTh CMBICT XMMHYECKUX TOHITHNA (BBIACNATh MX XapakTepHblEe MPH3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSATHUSMH), UCTIOIH30BATh MOHATUS JJIsI OOBSICHEHUS
OTIENbHBIX ()aKTOB M SBIICHUH, BBHIOMpPATh OCHOBAHHS U KPUTEPUH IS KiIacCU(UKALUU
XUMHUYECKUX BEIIECTB M XMMUYECKUX PEaKIINil, yCTAaHABIUBATh MIPUYMHHO-CJICICTBEHHBIC CBSI3U
MeXI1y OOBEKTaMH U3yUeHUsl, CTPOUThH JIOTUYECKUE PACCYKIIEHUS (MHIYKTUBHBIC, IEAYKTUBHEIE,
10 aHAJIOTHH ), IEIaTh BBHIBOJIBI M 3aKIIFOUCHHUS;

yMEHHE MPUMEHSTh B IMPOLIECCE MO3HAHUS MOHATHUSA (MPEeIMETHBIE U METalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICTH, HCIIOJB3yeMble B XHUMHUHU, MPEoOpa3OBHIBATH IIMPOKO
MPUMEHSEMbIE B XHMHHU MOJIEIBbHBIC MPEICTABICHUS — XUMHUYECKHUN 3HAK (CHMBOJ JJIEMEHTA),
XuMudeckas (opMmysia M ypaBHEHHE XHMHUYECKOW pEakuuu — TPU peHIeHUuU Yy4ueOHOo-
MO3HABaTENbHBIX 3a/lay, C Y4YETOM HSTHUX MOJENbHBIX MPEACTABICHUI BBISABIATH U
XapaKTEePHU30BaTh CYIIECTBEHHBIE MPU3HAKKH H3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XUMHUYECKUX PEaKIHi, BBISBISTH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEICTBEHHBIC CBSI3U U
MIPOTUBOPEYHS B U3YUaEMBIX MPOIIECCAX U SBIICHUSX.

ba3oBble ucciieqoBaTe/IbCKHe AeHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA TMO3HAHUA, a
Takke B KadecTBe OCHOBBI s (POPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHI;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO YUYEHUYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 33 XOJI0M MPOIEcca, CAMOCTOSITEIbHO MPOTHO3UPOBATH €T0
pe3ynbTat, (GOopMyIUpOBaTh OOOOIIEHHS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCIIEI0OBAHMS, COCTABIIATH OTYET O MPOJIeTaHHON paboTe.

Pabora ¢ unpopmanmeii:
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yYMEHUE BBIOMpATh, AHATM3UPOBATH U UHTEPIPETHUPOBATH HH(POPMAIINIO PA3TMYHBIX BHIOB
1 (GopM Ipe/ICTaBICHHUS, [TOJy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAay4HO-TIOMYJISipHAs TUTepaTypa
XMMUYECKOTO COJAEp)KaHUs, CIpaBOYHble TmocoOusi, pecypcbl HWHTepHeTa), KpUTHUECKU
OLIEHMBATh IPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHUE NPUMEHSTh pa3IMyHbIe METOABI U 3alPOCHI MIPH MOUCKEe U 0TOOpe MH(OpMaAIK U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX JUIS BHITIOJIHEHUS] YUEOHBIX U MTO3HABATENIbHBIX 33]1a4
OIpEeNIeIEHHOTO THUMA, MPUOOpPETeHHE OmbITa B OOJACTH HCIOJIB30BaHUA HH(OPMAIIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHM, OBJIaJIeHHE KyJIbTYpPOH aKTUBHOT'O MCIOJB30BAaHUS Pa3IUUYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAJbHYIO (opMy mpencTaBieHUs
nH(bOpMallMl M WUTIOCTPUPOBATh peIIaeMble 3a/ladll HECIOXHBIMU CXEMaMH, Juarpammami,
apyrumu popmamu rpaduky U UX KOMOMHALIUSIMU,

yMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATH B Mpolecce Y4eOHON U HcCCiel0BaTeNIbCKON
JesTeTbHOCTH HH(POPMALIUIO O BIUSHUU MIPOMBIIIICHHOCTH, CEJIbCKOTO XO03siICTBA U TpaHCIOpTa
Ha COCTOSIHME OKpY Kalole MPUpOAHOMN Cpebl.

KoMMmyHuKaTHBHBIC YHUBepcaabHble y4eOHbIe JeHCTBHUA:

yMEHHsS 3aJaBaTh BOIpPOCH (B XoJe Auamora MU (WiIM) JAUCKYCCHH) IO CYIIECTBY
oOcyxnaeMoll Tembl, (OPMYIHPOBATh CBOM TMPEMAJIOKEHHS OTHOCHUTEIHHO BBITIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHMSI NIPEACTABIATH NIOJIYyUYEHHBIE PE3YJIbTAThl IO3HABATENIBHOM 1EATEIBHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3eHTAlMI0 pPEe3yJbTaTOB BBINOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00paTOpPHOrO OMbITa, JIAOOPATOPHOW pabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHMKAMHU B COBMECTHOH IO3HABATENIbHON U
UCCIIEIOBATENBCKOM NIeATEIbHOCTH MPU PEUIeHUHM BO3HUKAIOIIMX MpPOOJEM Ha OCHOBE yuéTa
O0IIMX HMHTEPECOB W COIJIACOBaHMA MO3UIUH (00CYXIeHHsS, OOMEH MHEHHUSIMH, «MO3TOBBIE
HITYPMbD», KOOPAMHALIMSA COBMECTHBIX JACHCTBUM, ONpe/ielieHne KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJIHEHHOHN paboTHI U JJPyTHE).

PeryasiTuBHbIe yHUBepCcAJIbHbIE Y4eOHbIE 1eHCTBUA:

YMEHHME CaMOCTOSTENIBHO ONPENENATh eI IEATENbHOCTH, TNIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBaTh W TpPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOKO JESATENIbHOCTb, BHIOUPAThH
HanOonee H(QeKTUBHbIE CMOCOOBI  pelIeHHsT y4eOHbIX W MO3HABATENBHBIX  3ajad,
CaMOCTOATENIBHO COCTAaBIIATh WM KOPPEKTUPOBATH IPEUIOKEHHBIM aIrOpUTM ACUCTBUN NPH
BBITMOJIHEHUM 33/1aHUM ¢ y4ETOM TMOJlyueHHMs] HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE IMOJIyUEHHOTO pe3yjibTaTa 3asiBICHHOH IIeNu,
YMEHHE UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTBI, IIPEIaraéMble B yCIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yIbTaTOB IO OCBOCHHMIO 00S3aTEIbHOTO COAEPIKaHUs,
YCTaHOBJICHHOTO JaHHOM (QenepaibHOi paboueld mporpaMMoi, BBIIEISIOT: OCBOCHHBIE
o0yyarolMMHUCsS Hay4Hble 3HAHUsS, yYMEHHUS U CIOCOObI JeicTBui, cnenuduyeckue as
npeaIMeTHOW o0nacTu «XHUMHS», BUIBl ACSITEILHOCTU IO TMOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEPIpETALNH, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYaLUsX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0A30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCSI YMEHUH:

®  pPACKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX IMOHSATHI: aTOM, MOJEKYJa, XUMUUYECKHM

JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECh (OAHOpPOAHAs U
HEOJIHOPO/IHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas MOl XHMHUYECKOTO
3JIEMEHTAa B COEAMHEHHMH, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AJIEKTPOOTPHULIATENIEHOCTh, CTENICHb OKUCIICHHSI, XUMHUYeCKas peakiys, KiIaccupukarus
peaxkuii: peakiuu COeIMHEHUS, PEaKIMK Pa3IoKeHHs, peaKluy 3aMEeIlIeHUs], peakuu
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o0MeHa, 9K30- M SHIOTEPMUYECKUE PEAKIIUH, TeTJIOBOI 3P PeKT peakiuu, sIpo aToma,
AJIEKTPOHHBIN CIIOM aTroma, aToMHasi opOWTanb, pajuyc aromMa, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHasl KOBAJIEHTHAsl CBSA3b, MOHHASA CBSA3b, MOH, KaTHOH, aHMOH,
pacTBoOp, MaccoBasi A0JIs BellecTBa (MPOIEHTHAs KOHIEHTpAIUs) B pacTBOPE;

®*  JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHATHH M MPUMEHSTH 3TH
MOHSITUA MTPU ONUCAHUH BEILIECTB U UX MPEBpAIICHUI;

® JCIIONIB30BaTh XMMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJICHUS (OpPMYN BEIIECTB H
YpPaBHEHUN XUMUYECKUX PEAKIUH;

® OmpenensATh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEJUHEHUSX, CTENECHb
OKHCIIEHUSI DJIEMEHTOB B OHWHApHBIX COEIUHEHMSX, NPUHAUIEKHOCTh BEHIECTB K
OIpeneIEHHOMY KJIacCy COEIMHEHMH 1o (opMmynam, BHI XHUMHUYECKOH CBS3H
(xoBaJIeHTHasi 1 MOHHAs) B HEOPTraHMUECKUX COCTUHEHMSIX;

® packpbiBaTh cMblca [lepuonndeckoro 3axona [[. M. MenzaeneeBa: JeMOHCTpHUPOBATH
MOHMMAaHHE TEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonmyeckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHSI, 3aKOHa ABOTaJipo;

® ONHUCHIBATh M XapakTepu3oBaTh TaOnuyHyo ¢opmy Ilepuomuueckoil cucteMsl
XUMHUYECKHUX 3JIEMEHTOB: pasziuyaTh MOHITHUS «TJIaBHas mnoarpynna (A-rpynma)» u
«mobounast noarpynna (b-rpynma)», Manble u OoJybIIME MEPUONBI, COOTHOCHUTH
0003HaUeHUs, KOTOpble UMeroTcs B Tabnuie «llepuoanueckas cucreMa XUMHUYECKUX
anemeHToB [[. Y. MeHneneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (cocTaB M 3apsan sjapa, oOliee YHCIO DIIEKTPOHOB U
pacnpeesieHue UX Mo dJIEKTPOHHBIM CII0AM);

® KJIacCUPHUIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEUIECTBA, XUMUYECKHE
peaknuu (IO YMCIYy U COCTAaBY YYacTBYIOUIMX B PEAKUUH BEIIECTB, MO TEIJIOBOMY
spdekry);

®  XapakTepHu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB Pa3IMYHBIX
KJIaCCOB,  MOJTBEp)KJasi  ONWCAHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKINII;

® [IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMSI XUMUYECKUX IIPEBPALLICHUN B Pa3IMUHBIX yCIOBUIX;

®  BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTI0 XUMUYECKOTO 3JIEMEHTa 10 (opMyJie COeAMHEHHsI, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPAaBHEHUIO XUMHUYECKOM peaklnu;

® [PUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBLHOW NEATENbHOCTH — AaHAJIU3 U CUHTES,
cpaBHEHHE, 0000IICHHE, CUCTEeMATH3AINI0, KIACCH(PUKAIINIO, BBISBICHUE MPUYUHHO-
CIIEACTBEHHBIX CBSA3€H — JUI1 M3yYEHHUS CBOWCTB BEIIECTB M XMMHUYECKHUX pEaKLui,
€CTECTBCHHO-HAy4YHbIE ~ METOJbl ~ NO3HaHMSA  —  HaOJIOJeHHE,  HU3MEpEHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

® cienoBaTh IMpaBWJIaM TMOJb30BAaHUS XUMHYECKOM TMOCYyIOoMl W  J1abopaTopHBIM
00Opy/JIOBaHUEM, a TaKKe MpaBWiIaM OOpallleHHs C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBINOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHHUIO
U coOupaHuio ra3oo0pa3HbIX BEIIECTB (BOJOpPOJA W KHCIOPOAA), MPUTOTOBICHHIO
pacTBOPOB € OMPEACIEHHON MacCOBOM J0JIed PaCTBOPEHHOIO BENIECTBA, IJIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIETIOUEN U
KHCJIOT C TIOMOIIbIO HH/IUKATOPOB (JIaKMYC, (eHOIPTaIenH, METUIIOPAHX U JPyTHE).

K xoniy obydenus B 9 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh c(hOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

®  DPACKpBIBaThb CMBICI OCHOBHBIX XMMHMUYECKHUX IMOHATHM: XMMHUYECKHUN 3JIEMEHT, aToM,

MOJIEKYyJa, UOH, KaTHOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
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AJEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHCIIEHUS, XUMHUYECKas pPEaKlMs, XUMUYecKas
CBSI3b, TEIIOBOU 3(PEKT peakiuu, MoJib, MOJISPHBIH 00BEM, pacTBOpP, IEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTHUYECKAs JUCCOLMAINA, peakU HOHHOrOo OOMEHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBecHe, OOpaTuMble U HeoOpaTHMblEe peakluw,
OKHCIINTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKIMM,  OKHUCIUTENb,  BOCCTAaHOBUTEINb,
OKHCJICHHE M BOCCTAHOBJICHHME, aJUIOTPOMus, aM(pOTEPHOCTb, XHUMHUYECKas CBA3b
(koBaJIeHTHasi, MOHHAs, MeETaJUIM4ecKas), KpPUCTAJUIMYECKas pEIETKa, KOppO3Ms
METaJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakluu, MpeleibHO JOMyCcTUMAas
koHueHTpauus [TIK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TMOHSATHI M MPUMEHSTH 3TH
MIOHSITHSA NIPU ONIMCAHUM BEILECTB U MX NPEBPAIICHUN;

UCIIONIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JJIsl COCTaBJIeHHUS (OpPMya BELIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIINA;

ONpEeAENsATh BaJCHTHOCTb M CTENEHb OKHUCJIEHUS XUMHYECKHX OJJIEMEHTOB B
COEMHEHMSX pa3IMYHOIO COCTaBa, IMPHHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COCAMHEHHWH 10 (GopMysaMm, BUJ XUMHUYECKON CBsI3W (KOBaJIGHTHAs, MOHHAs,
METAJIJINYECKasl) B HEOPraHWYECKUX COEAMHEHUAX, 3apsl HOHAa MO XUMHYECKON
dbopMyiie, XapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica [lepuoanueckoro 3akona JI. . MenneneeBa U 1eMOHCTPUPOBATH
ero MOHMMAaHUE: ONHUCHIBATh U XapaKTepH30BaTh TabauuHyo Gopmy Ilepuomuueckoii
CUCTEMbl XMMMYECKUX DJIEMEHTOB: pasziuyaTh MOHATHS «rJIaBHas mnoArpymnmna (A-
rpynma)» u «mnobouynas mnoxarpymmna (b-rpymnma)», mamsle ¥ OoibIIne MEPHOIDI,
COOTHOCUTh O0OO3Ha4YeHMs, KOTOpbleé HMEIOTCA B TMEpUOAWYECKOM Tabmuie, ¢
YHUCJIOBBIMHA XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, o01iee YUCIIo AIEKTPOHOB U paclpeesieHue UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATh OOIIMEe 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB DJJIEMEHTOB M UX
COEIMHEHHH B MpeJesiax MaJIbIX MEePHOJ0B U IJIaBHBIX MOATPYMI ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(PUIIMPOBATh XMMHUYECKUE AJIEMEHThI, HEOPraHMUECKHE BEIEeCTBA, XUMUYECKUE
peaknuu (IO YMCIYy M COCTAaBY YYacTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY
s¢deKTy, 10 UBMEHEHUIO CTENeHEeW OKUCIICHNUS XUMHUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OIIMEe U cHeun(puyeckue XMMHUYECKHE CBOMCTBA
MIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/Ias ONKMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

COCTaBJIATh YPABHEHUS AJIEKTPOJIUTAYECKON AUCCOIUALIMM KUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIE M COKpAIIEHHBIE YPABHEHUS PEaKkIMil HIOHHOTO 0OMeHa, ypaBHEHMS PEaKluH,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAy BelleCTBaMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IMOCPEICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHca ATUX PEaKIHii;

MIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXKHOCTH
IIPOTEKAHUS XMMHUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBHUSAX;

BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJTI0 XUMUYECKOTO 3JIEMEHTa 10 (opMyJie COeAMHEHHsI, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPAaBHEHUIO XUMHUYECKOM peaklnu;

coOMogaTh MpaBuUja IMOJB30BaHMA XMMHUYECKOH MoCcyIoi U 1a00opaTOpHBIM
o0opy/loBaHUEM, a TakXKe MpaBWiia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHMSMH 10 BBIIOJHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIyUYEHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);
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MPOBOJUTH PEAKILUH, MOATBEPKIAIOIINE Ka4YeCTBEHHBI COCTAB Pa3IMYHBIX BEIECTB:
pacrno3HaBaTh ONBITHBIM MyTEM XJIOPHUI-, OpOMHUI-, MOAWA-, KapOoHaT-, (ocdar-,
CHJIUKAaT-, CyJab(aT-, TUAPOKCUI-HOHBI, KAaTHOHBl aMMOHHUS ¥ HMOHBl H3yYEHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMUECKUX BEIICCTB;
NPUMEHSTh OCHOBHBIE ONEpAallMi MBICIUTEIBHOM NEATETbHOCTH — aHalU3 U CHHTES3,
CpaBHEHHE, OOOOIIEHUE, CHUCTEMAaTH3alMI0, BBISBICHUE NPHUYNHHO-CIICACTBEHHBIX
CBsI3el — I M3y4YCHMs CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIMH, €CTeCTBEHHO-
Hay4YHbIE METOIbl TO3HAHWS — HaONIOJeHWe, W3MEpeHHe, MOCITUPOBaHHE,
HKCIEPUMEHT (peaslbHbI M MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuecTBO yacosB
Ne HanMeHnoBanue pa3iesoB u DJIeKTpOHHBIe (HH(POBHIE)
n/n TeM MPOrpaMMBbl Bcero KonTpoasHsIe IlpaxTiieckue oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasnen 1.1lepBoHayaibHble XUMHYECKHE IOHATHS
XuMus — BakHas 00J1acTh
11 €CTECTBO3HAHUA U 5 0 1 bubmuoreka [JOK
MIPAKTUYECKON AESITETbHOCTU https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemntecTBa n xumMnueckue 15 1 0 but6mmoreka [JOK
peaKiu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Pasznen 2.BaxHeiinme npeacTaBuTe/ i HEOPraHNYeCKNX BellecTB
21 Bosznyx. Kucnopon. [louarue 6 0 1 but6mmoreka [IOK
00 oKkcHIax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o kucimorax 3 0 1 bubnuoteka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. [Tonsitue 00 5 1 1 but6mmoreka [IOK
OCHOBaHMSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChI 11 1 1 bubnuotexa [JOK
) HEOPraHUYECKUX COCAMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3.11epnoanueckuii 3axkon u [lepuoguyeckas cucrema xummuideckux 3j1eMeHToB /. U. MengesieeBa. CTpoeHne aTOMOB.
XHMI/I‘IBCKaH CBA3b. OKHCJIHTeJIbHO-BOCCTaHOBHTe.HI)HI)Ie pealcm/m

3.1

Ilepuonuueckunil 3aKOH U
IIepnonnueckas cucrema
XUMHYECKUX 31eMEeHTOB /J[. .

7 0

0

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢
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Menaeneena. CTpOGHI/Ie aToMa

XUMH4YecKast CBA3b.

but6mmoreka [{OK

3.2 goiiigﬁz(:;};i;Hme peakim 8 https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 buGnuorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63 4

[TPOI'PAMME
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9 KJIACC

KoimnyecTBo yacos DJIEeKTPOHHBIE
Ne i/ HaumeHnoBaHue pa3iesioB U TeM (undposbie)
B NpPOrpaMmblI Bcero Konrpo/mant HipaxTHyeckue o0pa3oBaTe/ibHbIE
e padoThI padoThI pecypeb
Pa3nen 1.BemiecTBO M XUMHYeCKHe peaKIIUA
[ToBTOpeHME u yriayOlIeHNe 3HAHUH bubmorexa [IOK
1.1 p yriy 5 1 0 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeNIoB Kypca 8 kiacca 6
OcHOBHbBIE 32aKOHOMEPHOCTH XUMHYECKUX bubmotera [IOK
1.2 . P 4 0 0 https://m.edsoo.ru/7f41a63
peakiuit 6
ONEKTPOIUTHICSCKAS TUCCOLHAITNS bubmorexa [IOK
1.3 P AMCCOTHATIT 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYEeCKHE peakilii B pacTBOpax p
Hroro no pazgeny 17
Pasnen 2.HemeTa/uibl M UX COEIMHEHUS
OO61mmas xapakTepuCcTUKa XUMUYECKHIX buGamotera [IOK
2.1 Lt xaparrep 4 0 0 https:/m.edsoo.ru/7f41a63
anemeHnToB VIIA-rpynmsl. ["anorens 6
OO6mras XxapakTepruCTUKa XUMHYECKUX bubnuorexa [IOK
2.2 aneMmeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 https://m.edsoo.ru/7f41a63
COCIMHEHHUS 6
OO6m1as XxapakTepucTUKa XUMHUECKUX bubnuorexa [JOK
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 0 1 https://m.edsoo.ru/7f41a63
COCIMHEHHUS 6
OO6mras XxapakTeprucTUKa XUMHYECKUX bubnuorexa [JOK
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 1 https://m.edsoo.ru/7f41a63

erMHI/Iﬁ 1 UX COCIUMHCHUA

6
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Hroro no pazneny 25
Pa3znen 3.MeTajsibl H HX COeAMHEHHS
bubmuoreka [{OK
3.1 OO01111e cBOIiCTBa METAJIJIOB 4 https://m.edsoo.ru/7f41a63
6
Bbu6mmorexa [JOK
3.2 Baxkneiime MeTaiuisl 1 UX COEINHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazgeny 20
Pa3nes 4. XuMus U oKpyKamoas cpeaa
bubnnoreka IIOK
4.1 BemiectBa u MmaTepuansl B )KM3HU YEJIOBEKa 3 https://m.edsoo.ru/7f41a63
6
Hroro mo pazneny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYHEHUKA

» Xumus, 8 ximacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKimoHepHOE
obmiectBo «M3aarenscTBO «IIpocBemienne»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB N.I'., CrankoB C.A. AKIIMOHEpHOE
obmiectBo «M3aarenscTBO «IIpocBemienne»

tabnuuel: [lepuonnyeckas cucreMa xumuueckux 3nemeHToB JI.M1.Menzaeneesa, Tabnuuna
PacTBOPUMOCTH, SIEKTPOXUMHUECKUN Psi/i HAMTPSHKEHUST METAJIOB

METOANYECKUE MATEPHUAJIBI AJ151 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypoBeHb.-Peannzanus-
tpeboBanmnii-OI'OC-ocHOBHOT0-00111eT0-00pa3oBaHus.-MeToInYecKoe-mocoone-1is-
yuntens.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru
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