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HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa MO XMMHH Ha YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUSI COCTaBJICHAa Ha
OCHOBEe TpeOOBaHUII K pe3ylbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelIbHON MPOrpamMMbl
OCHOBHOro o001ero oOpaszoBanus, mnpeacTaBieHHBIX B @I'OC OO0, a Takke Ha OCHOBE
denepanbHOl paboyeil MporpamMMbl BOCHUTAHUS W C YYETOM KOHIICMIMH TPENoJIaBaHUS
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNbHbIX opranusanusx Poccuiickoit dexepanuu.

[IporpaMmma mo xumuH AAa€T TPEACTABICHHE O MENIX, OOIIe cTparermu OOydYeHUs,
BOCIIUTAHUS W Pa3BUTUS OOYy4AIOHIMXCA CPEIACTBAMH Y4eOHOro NpeaMeTa, yCTaHABIMBACT
o0s3aTenpHOe MPEIMETHOE COJEpIKaHUe, IPeyCMaTpUBAEeT paclpe/ielieHne ero mo kKiaccaM u
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM IPOrpaMMbl 10 XUMHUH, OIPEIENSIET KOJINIECTBEHHbIE
U KAyeCTBEHHbBIE XapaKTEPUCTUKU COJEP)KaHUS, PEKOMEHIYEMYIOT IOCIEeA0BaTENbHOCTh
U3YYEHUS XUMHUHU C YYETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOEHHOCTEN 00YYaroIMXCsl, ONPEENIIeT BO3MOXKHOCTHU MpeAMETa IS
peanu3anuu TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOM MporpamMmbl Ha
YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHus, a TAaK)Ke TPeOOBAaHUH K pe3yabTaTaM 00y4eHHUS XUMHU
HA YypOBHE IeNeld H3ydyeHUs TMpeIMeTa W OCHOBHBIX BHJIOB YueOHO-IO3HABATEIbHOMN
JESTENIbHOCTH 00YYaroIIerocs o OCBOSHUIO yueOHOTO COIeP KaHHUS.

3HaHHE XUMHUU CIY)KUT OCHOBOW Uil (DOPMHPOBAHHS MHUPOBO33PEHHUS O0y4aromierocs,
€ro TPEJICTaBICHUI O MaTEepUATbHOM €JUHCTBE MHPA, BAKHYIO POJb HTPalOT (HOPMHUpPYEMBIC
XUMHEH MPEICTaBICHHS O B3aMMOINPEBPALICHUAX SHEPTUU U 00 3BOJIIOIMU BELIECTB B MPHUPO/IE,
0 MyTAX peIHIeHUs TI00albHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHs UEIOBEUECTBA — CBHIPHEBONA,
HHEPreTHUECKOM, MUILEBOM U AKOJIIOTMYECKO 0€301acHOCTH, MPOOJIEM 3paBOOXPAHEHNUS.

N3ydenune xumuu:

® CrOCOOCTBYeT pealn3allid BO3MOXKHOCTEH JJIs CcaMOpa3BUTHA U (HOPMHUpPOBAHMS
KYIbTYPbl JTUYHOCTH, €€ 00mell u (yHKIMOHATBHOW TPaMOTHOCTH; BHOCHUT BKIJIaJ B
(hopMHUpPOBaHKE MBIIIIEHUS U TBOPUYECKHX CIIOCOOHOCTEN OOYUYaroIIMXCs, HABBIKOB UX
CaMOCTOSITENIbHON yueOHO eATeIbHOCTH, IKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKIX
YMEHUN, HEOOXOJIMMBIX KaK B TOBCEIHEBHOW >XHM3HU, TaK M B MPO(ECCHOHATBHON
NESTENBHOCTH;

® 3HAaKOMHT CO cleUU(UKOW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI 1IEJIOCTHOTO
B3IJIAJla HAa E€IMHCTBO IPHUPOJABI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM ATAalloM B
(hOpMHPOBAHUU €CTECTBEHHO-HAYYHON I'PAMOTHOCTH 00Y4aIOIIUXCS;

e crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAYUHBIM
3HaHUSAM, K TPUPOJE, K YEOBEKY, BHOCUT CBOW BKJIAJ B AKOJOTHUECKOE 00pa30BaHHe
o0yJaromxcs.

JlaHHble HampaBiieHHs B OOy4e€HHUM XMMHUHU OOeCHeuuBaroOTCs crenudukoil conepxaHus
y4eOHOro TMpeaMeTa, KOTOPbIM SBJISETCS MeNaroruuyeckd aJanTUPOBAaHHBIM OTPaKEHUEM
0a30BOI HAYKW XMMHUU Ha ONIPEACIEHHOM dTare e€pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero oOpa30BaHUS OPUEHTHPOBAH Ha OCBOCHHE
00y4JaOIIMMHUCS CUCTEMBI TTEPBOHAYANIBHBIX MOHATUN XUMUHU, OCHOB HEOPTAaHHMUYECKON XUMUU U
HEKOTOPBIX OTJEIHHBIX 3HAUUMBIX TOHATHI OPraHUIECKON XHUMUH.

CtpykTypa conep:kaHus MPOrpaMMBbl MO XUMUU c(popMHpOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ usydeHuro. CoaepikaHuE CKIAAbIBAECTCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM



JJIEMEHTE U BEIECTBE U CHUCTEMbl MOHATHM O XuMHYecKod peakuud. OOGe 3TH CHCTEMbI
CTPYKTYPHO OPTraHM30BaHbl MO MPUHUUITY IOCIEAOBATEIIBHOIO Pa3BUTUS 3HAHUM Ha OCHOBE
TEOPETHUUECKUX MPECTaBICHUN Pa3HOTO YPOBHS:

® ATOMHO-MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHNS,

e [lepuogmueckoro 3akona [I. 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

® YYECHUs O CTPOCHHH aTOMa U XUMHUUYECKOU CBSI3H;

® [PEJCTaBJICHUN 00 JIEKTPOITUTHUECKON NUCCOLMALUU BEIIECTB B pACTBOPaX.

Teopernueckne 3HaHUS pPAcCMATPUBAIOTCA HAa OCHOBE SMIIMPHUYECKH IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pPAa3BUBAIOTCSA IIOCIEIOBATENILHO OT OJHOTO YPOBHS K JAPYyromy,
BBITIONHSAST (PYHKIMH OOBSCHEHUS W IMPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI W BO3MOXKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTyYEHUS U3y4aeMbIX BEIICCTB.

OcBoeHHe MPOrpaMMbl MO XHMHHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XMMUYECKOM COCTaBJISIOIIEH HAay4YHOM KAapTHHBI MUpa B JIOTMKE €€ CHCTEMHOM HpUpOJBI,
[IEHHOCTHOTO OTHOIIEHUSI K HAyYHOMY 3HAHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHne xumMun
MPOUCXOAUT C TPUBICYECHUEM 3HAHUM U3 pPaHEE U3YYEHHBIX YUE€OHBIX TMPEIMETOB:
«Oxpyxaromumii Mup», «buonorus. 5—7 kinaccel» u «Pusnka. 7 Kiaccey.

[Tpu u3yyeHUN XUMUU IPOUCXOTUT HOPMUPOBAHNE 3HAHUN OCHOBXUMUYECKOW HAYKU KaK
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTHUECKOU JIEATEIbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYpHI. 3aaada y4eOHOTO IpeaMeTa COCTOUT B (DOPMHPOBAHHH
CUCTEMbl XMMHYECKHX 3HAHUA — BaKHEUIIHNX (DAKTOB, MOHSITHM, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHNI MHPOBO33PEHUECKOrO XapakTepa, f3blka HAayKd, B
MpUOOIIEHNN K HAyYHBIM METOJIaM MO3HAHMS NMPU U3YYCHHUH BEIIECTB U XUMHUYECKUX PEaKIIHil,
B (opMuUpOBaHWM W PA3BUTUU IIO3HABATEIHHBIX yYMEHHUH M WX TNPUMEHEHHUH B Yy4eOHO-
MO3HABATENBHON M y4eOHO-HCCIeI0BATeNIbCKON AESITENFHOCTH, OCBOGHUHU MPaBUI 0€3011aCHOTO
oOpallieHus ¢ BEIIECTBAMU B MMOBCEAHEBHON KHU3HU.

PabGouass mporpamma ¥ TeMaTH4yecKOe IJIAHUPOBAHUE COCTABJICHBI C YYETOM paboueid
mporpaMmbl  BOCIUTaHusA. BocnuTaTtenbHBIA TMOTEHIMAN JAHHOTO Y4eOHOro mpeaMera
o0ecrevynBaeT pearn3alnio CIeAYONUX eJIeBbIX MPUOPUTETOB BOCIIUTAHUS 00yUYaIOIIHXCS.

[Tpy u3yuyeHUM XMMHHM Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHsS Ba)XHOE 3HAUYCHHE
NpUOOpETH TaKKe LEIH, Kak:

e (opmHupoBaHUE HWHTEIJIEKTYaJbHO PAa3BUTONW IJUYHOCTH, TOTOBOM K CamMo00Opa3oBaHUIO,
COTPYHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEIICHUH, CIIOCOOHOW alanTUpPOBATHCSA K
OBICTPO MEHSIFOIIMMCS YCIIOBUSM KU3HU;

® HANpPaBJICHHOCTh OOYy4YEHWs Ha CHUCTEMaTHYECKOE NPHOOIIEHHE OOyJaronmxcsi K
CaMOCTOSATENIbHOW  TI03HABATEILHON  JICSITENIbHOCTH, HAyYHBIM METOJaM TIO03HAHUS,
(hOopMUPYIOIIUM MOTHUBAIIMIO M PA3BUTHE CIIOCOOHOCTEN KXUMHUH,

e o0ecreyeHre YCIOBUN, CHOCOOCTBYIOUIMX TPUOOPETEHHUIO OOYYarOIIMMHCS — OIbITa
pa3HOOOpa3HOW JEeSATeNbHOCTH, TO3HAHUS © CaMOIMO3HAHMS, KIIOYEBBIX HABBIKOB
(KTFOYEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIIbHOE 3HAYCHHE IS PA3IUYHBIX BUIOB
NeSATEeTbHOCTH;

e (opmupoBanue oOmiel (HYHKIIMOHATLHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quclie YMEHU OOBSCHATH U OLICHUBAThH SIBJICHUS OKPYKAIOLEro MUpa, UCTOIb3Ys 3HaHUS U
OTBIT, TMOJYYEHHbIE NPHU HM3YyYECHUH XMUMHH, MPUMEHITh HX MPH pEUIeHHH MpoldiemM B



MTOBCETHEBHOM )KU3HU U TPYJIOBOM JESATEIbHOCTH;

e (opmupoBanue y oOydaromuxcss TYMaHUCTHUYECKUX OTHOIICHHH, MOHUMAHUS IEHHOCTH
XUMHYECKHUX 3HAHUN JIJIs1 BBIPAOOTKH SKOJIOTUYECKH 11€1eCO00pa3HOro MOBEAEHUS B ObITY U
TPYAOBOU AEATEIIBHOCTH B LEIAXCOXPAHEHUS CBOETO 340POBbS U OKPYKAIOLIEH MPUPOIHON
Cpelibl;

® pa3BHUTHE MOTUBAIIMU K OOYYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO MCAMOBOCITUTAHHIO HA
OCHOBE YCBOCHHUS OOIIEYEITIOBEUYCCKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npodusis ¥ HaNpPaBICHHOCTH JAlbHEHIIEero oOyueHusl.

OO61iee yucinO 4acoB, OTBEAEHHBIX JJIS M3yYEHHUS XMMHUU Ha YPOBHE OCHOBHOT'O OOILEro
obOpa3oBanus, coctaisieT 136 gacos: B 8 kiacce — 68 wacoB (2uaca B Heseno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

Pabouas mporpamma o XMMHH Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUsI COCTaBJICHA
Ha ocHOBe TpeOoBaHMiIl K pe3yJabTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeIbHOW MPOrpPaMMBbI
OCHOBHOTO 0OmIEro o00pa3oBaHus, MPEACTABICHHBIX B DenepalbHOM TOCYIapCTBEHHOM
o0pa3oBaTebHOM CTaHJapTe OCHOBHOro oOmiero oOpa3oBaHus, a Takxke [IpumepHoit
MPOrpaMMbl BOCITUTAHUSI.



COJAEP)KAHUE OBYUYEHMUA

8 KJIACC

IlepBoHa4ya/IbHbIe XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Ponp XxuMHUM B KU3HM 4YelnoBeKka. XUMHS B CHCTEME Hayk. Tena u
BeulecTBa. Pu3nueckue CBOMCTBA BEIIECTB. ArperaTHoe cocTtosiHue BeuiecTB. [lonsTue O
MeTOJIaX MMOo3HaHus B XUMUU. YucTsie BemiecTBa U cMecH. CriocoObl pa3/iesieHus] CMeceH.

ATOMBI U MOJIEKYJbl. XHUMHYECKHE 3JeMeHTbl. CHMBOJIBI XHMHUYECKHX 3JIEMEHTOB.
ITpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass (opmyna. BaleHTHOCTh aTOMOB XWMHUYECKHUX  DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHocuTenbHass aromMHas Macca.  OTHOCHUTENbHas
MoJIEKyJIsipHas Macca. MaccoBast 10J11 XUMUYECKOI0 JJIEMEHTA B COEIUHEHHUH.

KommnuectBo BemiectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHHUIL BellecTBa. Pacu€Tsl mo popmMyIaMXUMHUECKUX COSAMHEHUN.

®u3znueckue M XUMUYECKUE SIBIICHUA. XUMHUYECKAsl peakuuss U €€ MNpPU3HAKHU. 3aKOH
COXpaHEHHUsI MaCChl BEIIECTB. XUMUUYECKHe ypaBHeHUs. Kiaccupukanus XUMHUYECKUX PeaKIInii
(coenuHeHus, pa3ioKeHHs, 3aMeIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHYECKOH MOCYIOH, MmpaBuiamMu paboThl B JabopaTopuu U mpuéMamu
oOpaiieHusi ¢ 1a00paTOpHBIM 000PYAOBaHHEM, M3y4y€HUE U omucaHue (U3NYECKUX CBONCTB
00pa31l0B HEOPraHMYECKUX BEIIECTB, HaOmroneHue (Qu3nveckux (IJIaBJICHHE BOCKa, TasHUE
JBJa, paCTUPAHHUE caxapa B CTYIKE, KUIIEHUE W KOHJCHCAIMS BOJbI) M XMMUYECKUX (TOpeHue
CBEUYH, MPOKAJIMBAHWE MEIHOW IMPOBOJIOKH, B3aMMOJICWCTBHE Mejla C KHCIOTOW) SIBJICHUMH,
HaOIIO/IEHUE U OMHCAaHWE MPHU3HAKOB MPOTEKAaHUs XUMHUYECKHX peakiuil (pa3nokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIOTHI C XJIOPUAOM Oapusi, paznoxkenue ruapokcuaa meau (II) mpu
HarpeBaHWU, B3aUMOJICUCTBHE jkene3a ¢ pacTBopoM comu meau (II), u3yuenue cmoco6oB
paszienieHnus CcMeceil: ¢ NOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHME, AUCTUIUIALINSA,
xpomaTtorpadusi, TpOBEJECHHE OYHCTKH TOBAapeHHOW CoONM, HAOJIIOACHHE U OIHCaHUE
pEe3yNbTAaTOB MPOBEACHUS OIbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHMS] MACChl, CO3/IaHUE
MojieNield MOJIEKYJT (IIapOCTEePKHEBBIX).

Ba:knejinue npeacTaBuTe/ il HEOPraHMYECKUX BellleCTB

Bo3nyx — cMech razoB. CoctaB Bo3zmyxa. Kucimopon — 3JI€MEHT M MPOCTOE BEHIECTBO.
Haxoxxnenue xkuciaopoga B Tmpupoje, (GU3WYecKHne W XHUMHYECKHE CBOWCTBA (peaKiuu
ropenusi). Oxcunbl. [lpumenenue kuciopoga. CrocoObl TMONYyYEeHUS KHUCIOpoAa B
nabopatopuu ¥ MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa B mpupojae. O30H — aloTpoIHas
MoauHUKAIIS KUCTOPOa.

TemmoBoit 3(p(deKT XUMHUYECKON peakiuu, TEePMOXUMHYECKHE YypaBHEHHUS, 5K30- U
SHIOTEpPMUYECKHE peakuuu. TormmBO: yroab M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — »snemeHT m mpocroe BemecTBo. HaxoxkneHue Bogopona B INPUPOLE,
dbusznyecKre 1 XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MoTy4eHus. KUCcIoThl 1 comu.

Monsipablii 00bEM ra3zoB. Pacué€Tsl Mo XMMHYECKUM ypaBHEHUsIM. Pu3nyeckue cBOMCTBA

BOoJIbl. Bona kak pactBoputens. PacTBOpHI.

Haceiiennble U HEHACHIIEHHBIE pacTBOPBI. PacTBOpUMOCTH BellecTB B Bojie. MaccoBast 107



BEILECTBA B pacTBOpEe. XUMHUECKHE CBOMCTBA BOAbl. OCHOBaHUsA. Poiib pacTBOPOB B IIPUPOJE U
B JKM3HM 4YesoBeka. KpyroBopoT BoAbl B MpUpoje. 3arpsi3HEHHE NMPUPOIHBIX BojA. OxpaHa U
OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukanus Heopranmdeckux coemuHeHuil. Oxcunpl. Knmaccuduxarmus okcumos:
coiieoOpasyromue  (OCHOBHBIC,  KHCJIOTHBIE, amMpOTEpHBIE) U  HECcoJeoOpa3yrolue.
Homenkiatypa okcnioB. Pu3nueckue 1 XMMUYECKUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcnoBanms. Kraccudukanus ocHOBaHMIA: MIENOYM M HEPACTBOPUMBIC OCHOBAHUS.
Homenkiiarypa ocHoBaHuii. PHU3MYECKME M XUMHUYECKHE CBOMCTBA OCHOBaHMU. [lomyudeHue
OCHOBAHMH.

Kucnotel. Kimaccupukamust kucinor. Homenknarypa kucinot. Ousndeckne U XUMUYECKUE
cBoiicTBa KucioT. Psaa aktuBHOoCTH MeTtaiioB H. H. beketona. [lonydyenue Kucior.

Comu. Homenknatypa coneil. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJIEH.

[lonyuyenue coneil.

['eneTnyeckas CBsA3b MEX]Y KJIaCCAMH HEOPTaHUYECKUX COCIMHEHUM.

Xumuueckuit Ixcnepumenm:

KaueCTBEHHOE OMpEJICTICHUE COJIepKaHUsI KUCIOpoa B BO3yXe, MOJyYeHHEe, COOMpaHue,
pacrio3HaBaHUE W HU3y4YEHHUE CBOMCTB KHUCIOpPOJa, HAOJIOJCHHE B3aMMOJICUCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHSI BOSHMKHOBEHHMSI M IPEKpalleHus] TopeHus (1moxapa), 0O3HAKOMIICHUE C
oOpa3lilaMu OKCHJIOB U OINKMCAHWE HUX CBOWCTB, MONy4YyeHHUE, COOMpaHue, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOjaOpojaa (ropeHue), B3auMojeicTBHEe Bomgopoga ¢ okcuaom wmemu (II)
(BO3MO>HO HCIIOJIb30BAHUE BHICOMATEPUAIOB), HAOIMIOeHUE 00Pa3IllOB BEIIECTB KOJIMYECTBOM
1 monb, uccnenoBaHWe OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C PA3IMYHON PAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MacCOBOM JIOJEH PAaCTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeTa/UlaMu (HAaTpHEM M KajblieM) (BO3MOXKHO HCIOJb30BaHUE
BHJIEOMATEPHAIIOB), HUCCIEOBAaHUE OOpPa3I0OB HEOPTaHMUYECKUX BEIIECTB Pa3JIMUHBIX KJIACCOB,
HaOI0/IeHUe M3MEHEHUS OKPAaCKU HHIWKATOPOB B PACTBOpAaX KHUCIOT U IIeNouYed, H3yuyeHUe
B3aumoseiictBus okcuma meau (II) ¢ pacTBOpoM cepHOM KHCIIOTBHI, KHCIOT C METalJIaMHu,
peaKuMuii HEeUTpaJIM3alMH, TOJY4EeHUE HEPAaCTBOPUMBIX OCHOBAaHMM, BBITECHEHUE OJHOTO
METaJJla JIPyTMM W3 pPacTBOpa COJHU, pPEIICHHE SKCIEPUMEHTAIbHBIX 3aJad MO0 TEME
«Baxueimme KjIacchl HEOPraHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoauyeckass cucrema xumu4yeckux 3djiemenros /I. H.
MenpaeneeBa. Crtpoenue aTOMOB. Xumuueckast CBS3b. OxucauTeabHO-
BOCCTAHOBHMTEJIbHbIE PeaAKIUU

[lepBbie TOMBITKM KiIacCU(UKAIIMU XHUMHUYECKUX DJIEeMEHTOB. [loHsiTHE O Trpymmax
CXOJTHBIX AJIEMEHTOB (ILEJIOYHBIE U MIET0YHO3EMENbHBIE METAJIIBI, TAJIOTCHBI, MHEPTHBIC Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. Ilepuogmueckas cucrema XuMUuYeckux a3nemeHToB . U.
MenneneeBa. KopoTkonepuonHas u JuMHHonepuoaHas ¢opmbl [lepuonnyeckoil cucTeMsl
xumudeckux snemeHToB JI. M. MenpaeneeBa. Ilepuonbl u rpynmbl. DU3WYECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYMIIBI SJIEMEHTA.

Crpoenune aromoB. CocrtaB artoMHbIX snaep. HW3otombl. DnexkTpoHbl. CTpoeHue
DIIEKTPOHHBIX 000JI0YEK aTOMOB TepBbIX 20 XUMHUYECKUX dJIeMeHTOB [leproudeckoii CHCTEMBI
H. W. MengeneeBa. XapakTepUCTHKA XHWMHYECKOIO »JJEMEHTa MO €ro IOJOKEHUI0 B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.



3aKOHOMEPHOCTH U3MEHEHUS paJnyca aTOMOB XMMHYECKHX 3JIE€MEHTOB, METAJIIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIAM U EPUOAAM.

3nauenue llepuoanueckoro 3akoHa u Ilepuoanueckoil cUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HAyKH U npakTuku. 1. 1. MenneneeB — y4€Hbli UTpaXkIaHVH.

Xumuyeckasi cBsi3b. KoBasieHTHast (MOJsipHASI U HEMOJSIPHAsI) CBA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUUECKHUX JIEMEHTOB. FIOHHAs CBS3b.

Crenens okucnenus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLINH.

[Tpoueccs! OKMCIeHUS U BOCCTAaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue 00pa3lioB BEILIECTB METAJUIOB M HEMETaNIOB, B3aUMOJCWCTBHE TUAPOKCHUIA
LMHKAa C PacTBOPAMM KHUCJIOT U ILIEJI0YEH, IPOBEJACHHUE OIBITOB, WIUTFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakiiuy pa3ioxKeHHs, COSAUHEHUS).

Mescnpeomemnwie céa3u

Peanuzamust MeXIpeIMETHBIX CBSI3eH MPHU M3YYCHHH XUMHH B 8 Kilacce OCYIIECTBISETCS
yepe3 MCIOJb30BaHUWE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH,
ABJISIOLIMXCSI CHCTEMHBIMHU ISl OT/AETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEeHHO-HAyYHbIE TOHATUSA: HAy4yHBIA (DaKT, TUIIOTE3a, TEOpHUs, 3aKOH,
aHalM3,  CHHTE3,  Kiaccu(uKalus,  MEepUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®usuka: marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIUJA, H30TOIbI,
PaZMOAaKTHBHOCTh, MOJIEKYJa, JJIEKTPHUUYECKUH 3apsll, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BelIeCcTBa, ra3, (U3NYECKUE BETUYMHBI, €AMHUIIBI MU3MEPEHHUs, KOCMOC, TUIAHETHI,
3BE361, CoJTHILE.

buonorus: porocunres, npixanue, ouochepa.

['eorpadus: armocthepa, ruapocdepa, MHUHEpalbl, TOPHBIE TOPOJbI, TMOJE3HBIE
HCKOIIaeMbl€, TOTIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemrecTBo  XUMHYeCKasi peaKI U

Ilepnoanueckuii 3akoH. Ilepuomuueckas cucrema Xumuyeckux diemeHToB /[l .
MenneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWMCTB XHUMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPHOJOB, KalWs, KAIBIUS W WX COCAMHEHHH B COOTBETCTBUU C
MOJIO’KEHHEM 3JIeMeHTOB B [lepuonnueckoil cucreMe U CTPOGHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUJbI XMMUYECKOW CBA3U. THUINBI KPUCTAUNIMUECKUX PEIIETOK,
3aBUCHMOCTh CBOWCTB BEUIECTBA OT THUIA KPUCTAUIMYECKON pPEIIETKM W BUJA XUMHUYECKOM
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTraHWYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSIIUXCS K PA3JMYHBIM KJacCaM HEOPraHWYECKUX COEIUHEHUN, TeHEeTUYecKas
CBSI3b HEOPTaHUYECKHUX BEILIECTB.

Knaccudukanus XuMU4YeCKHX peakiuil Mo pa3nyHbIM MPU3HAKaM (110 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEaKIMH BELIECTB, IO TEMJIOBOMY 3(@exTy, M0 H3MEHEHHIO CTeneHeu
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO KaTamu3aropa). JK30- U
SHAOTEPMUYECKHUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie 0 ckOpocTH XUMHUYECKON peaknuu. [loHsATHEe 00 OOpaTHMBIX U HEOOPATUMBIX



XUMHYECKHX peakiusax. [IoHsATHe O TOMOreHHBIX M TeTepOreHHbIX peakinusx. [lonstue o
karanu3e. lloHatue o xumuueckoM paBHOBecHU. DaKTOphI, BIHSIOININE HA CKOPOCTh
XUMHUUYECKON PEaKIUU U MT0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIMM, AJIEKTPOHHBIH OagaHCc OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CoCTaBleHHE YypaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuil ¢ UCIOIb30BAaHUEM METO/1a AIEKTPOHHOIO OaiaHca.

Teopust 3MEKTPOTUTHUECKON AUCCOIMALNU. DJICKTPOIUTHI U HEINEKTPOIUThL. KaTHOHBI,
AQHUOHBI. MeXaHu3M JUCCOLMAIUM BEIIECTB C PAa3JIMUYHBIMM BHJIAMU XUMHUYECKOH CBS3H.
Crenenp auccounanuu. CUiIbHbIE U cla0ble AIEKTPOIHTHI.

Peakuuu noHHOro oOMeHa. YCIoBHUS MPOTEKAaHUsI peakUuii HOHHOTO OOMEHa, MOJHbIE U
COKpaIlléHHbIE MOHHBIC YpaBHEHHUs peakiui. CBOWCTBAa KUCIOT, OCHOBAaHUH M COJIEH B CBETE
IpEJICTaBICHUH 00 3JIEKTpONIUTHYECKOM auccouuanuu. KauecTBeHHbIE pEaKkIMM Ha HOHBI.
[TonsiTHE O TUIpONIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJIEISIMHU KPUCTATMYECKUX PEHIETOK HEOPraHMYECKUX BEIECTB —
METaJUIOB M HEeMeTaIoB (TpaduTra M anMasa), CJIOKHBIX BEIISCTB (XJIOpHaa HaTpusi),
UCCJIEIOBAHHE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW pPEaKIUu OT BO3IACHCTBUS DPA3IUYHBIX
(akTOpOB, HCCIIEIOBAHUE AIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCAa AUCCOLMALNU
KHUCJIOT, MLIeNo4Yed M cosield (BO3MOXHO MCIIONb30BAaHUE BUJEO MaTepUalioB), IPOBEICHUE
OTIBITOB, WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHUs peakuuid MOHHOrO oOMeHa (oOpa3zoBaHHE
ocaJKa, BBbIICNIEHUE Ta3a, OO0pa30BaHHWE BObI), OIBITOB, WUIIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TOpeHue, peakluu pPas3jioKeHUs, COETUHEHUs),
pacro3HaBaHHE€ HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 KayeCTBEHHBIX pEaKUui Ha HOHBI,
peleHne HKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTauibl 1 UX coeMHEHUS

OOmiass xapakTtepucThka TrajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
crerieHu okucieHus. CTtpoeHue U (pU3MUECKHE CBOWMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XUMHUECKHE CBOWCTBa Ha MpHMepe XJsopa (B3aUMOJCHCTBHE C METalJIaMH, HEMETalIaMH,
mienoyamu).  Xiopoojgopona. ConsHasg KUCIOTa, XUMHUYECKHE CBOICTBa, IOJy4deHHE,
npuMeHeHue. JeficTBre XJ1opa U XJI0pOBOOPO/ia HAa OPraHK3M uesoBeka. BaskHelre XI0puabl
Y UXHAXOXICHHE B IPUPOJIE.

O6mas xapaktepuctuka 3i1eMeHTOB VIA-rpymnmbel. OcoOe€HHOCTH CTpOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3NyYecKre CBOWCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/ia U cepbl. AJIJIOTPOIHBIE MOJU(HUKAIIMKA KUCIOpOJa U cepbl. XMMUYECKHE CBOMCTBA
ceprl. CepoBozIOpoOJ, CTpoeHHE, (HU3WYECKUEe M XHUMHUYECKHEe CBOWCTBA. OKCHABI CEphl Kak
MPEJICTaBUTENN KUCIOTHBIX OKcHJIOB. CepHas KuCIOTa, pU3NYecKhue U XMMHYECKHEe CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KHUCIOT M cnenuduueckue). XHUMUYECKHE PpeakIuH,
Jekallue B OCHOBE IPOMBIIUIEHHOI'O CIOco0a IMONyuyeHUs] cepHOW KHUCHOoThL. I[IpumeneHue
cepHoil kuciaoThl. CoOJM CEpHOM KHUCIOTHI, KaueCTBEHHAas peakuus Ha Cylb(aT-HoH.
HaxoxneHue cepbl U €€ COeAMHEHUN B MpUpoAE. XUMHUYECKOE 3arpsi3HEHHE OKpY)Karolleu
Cpebl COeIMHEHUSIMU Cepbl (KUCIOTHBIE JOXAHU, 3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI
€ro NPeJOTBPAICHHUS.

OOmas xapakTepucTHKa »3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHHUS. A30T, paclpocTpaHeHHe B mpupoie, (usmdeckue u



XUMHYeckHe cBoicTBa. KpyroBopot azora B npupoae. AMMHaK, erogpusnyeckue 1 XuMH4ecKue
CBOMCTBA, NoJlyueHue u npuMeHeHue. Conu aMMOHMS, UX (pU3HUECKUe U XMMUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHass peakiys Ha MOHBI aMMOHHUS. A30THas KUCIIOTa, €€ TOIy4eHHe,
¢u3nueckue W XUMHYECKHE CBOWCTBa (0OIIME Kak TPEACTAaBUTENs Kjacca KHUCIOT H
cneunduyeckue). Vcnonap3oBaHue HUTPATOB U COJIEH aMMOHMSA B KaueCTBE MHUHEPAJIbHBIX
yoOpeHnii. XuMUYeCKOe 3arps3HeHUE OKPY)KaIOLIeH Cpelbl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOXK/IM, 3arps3HEHUE BO3/yXa, MOYBBI U BoAo&MOB). docdop, amnoTpomnHsie MoAH(HUKAIUN
docthopa, pusnueckue u xummuyeckue cpoiicrBa. Oxeun pochopa (V) u pocdopHas xucnora,
¢u3nyeckue M XMMHUYECKUE CBOWCTBaA, MoiydeHue. Vcnonb3oBaHue (ocdaroB B KauecTBe
MHUHEpaJIbHBIX yI10OpEHUH.

OO6mas xapakrepuctuka 3i1eMeHTOB IVA-rpymnmbel. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHBIE CTENICHH OKHUCICHUS. YTIEpOl, aJLIOTPOITHBIE MOIU(UKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnyeckre U XumMuueckue cBoicTaa. Ancop6ouus. KpyroBopot yrieposa B mpupo/e.
Oxcuapl yriepoza, ux (pu3nyeckue 1 XMMUYEeCKHUe CBOMCTBA, IeicTBUE HA KUBbIE OPraHU3MBbI,
HOJIyYeHHE U MPUMEHEHUE. DKOJIOTHUECKHE Mpo0ieMbl, cBs3aHHble ¢ okcuaoM yriepoaa (1V),
TUIOTe3a TII00AThHOTO MOTEIJICHNsT KIMMAaTa, MapHUKOBBIA APQeKT. YTompHas KHCIoTa u e€
COJM, UX (PU3MYECKHEe U XUMHUYECKHE CBOMICTBA, IOJy4deHHE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcmonp3oBaHue  KapOOHAaTOB B ObITY, MEIMIIMHE,
MPOMBIIIICHHOCTH U CEJTLCKOM XO3SHCTBE.

[lepBoHauyanbHBIC MOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCAMHEHHUSX YTiepoja
(MeTaH, 9TaH, OSTWIEH, alETWIEH, 53TaHOJ, IJIMLEPUH, YKCycHas kuciorta). [IpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (Yyrojib, MPHUPOJIHBIA Tra3, HedTh), MPOAYKTHI HMX MNEpepadOTKU
(O6eH3uH), UX poJb B OBITY U MPOMBIIIIEHHOCTH. [IoHsATHE 0 OMOIOTMYECKHN BaXKHBIX BEIIECTBAX:
XKHUpax, Oenmkax, yriaeBoJaXx — M HMX pOJM B KH3HH 4YelIOBeKa. MarepHaibHOE €IWHCTBO
OpPraHUYeCKHUX U HEOPTaHMUECKUX COECAMHEHU.

Kpemuuii, ero Qusnueckue M XHUMHUYECKHE CBOWCTBA, IOJy4YE€HHE M TNPUMEHEHHE.
Coenunenus kpemHust B mnpupozae. OOmme mnpencrasBieHus o0 okcuge kpemuus (IV) u
KpeMHUEBOM kucinore. CHIMKAaThl, MX HCHOJb30BaHHWE B OBITY, B IPOMBIIIJICHHOCTH.
Baxueiliime cTpouTenbHble MaTepHalibl: KEpPaMUKa, CTEKJIO, LEMEHT, OETOH, >KelIe300€TOH.
[TpoGnemb1 6€301acHOTO NCTIOIB30BAHUS CTPOUTEIBHBIX MaTEPUAIIOB B IIOBCETHEBHON KHU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3IoB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKlUil Ha XJOPUI-MOHBI U HAOMIOJCHHUE MPU3HAKOB MX MPOTEKaHMs, OMBITHI,
oTpakarolue (pU3NUYECKue U XUMHUECKUE CBOMCTBA TaJIor€HOB M UX COEJMHEHUH (BO3MOXHO
HCIIOJIb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE C 00pa3lamMH XJIOPUIOB (TaJlOT€HUIOB),
O3HaKOMJICHHE ¢ oOpa3mamMu cepsl W €€ COCIWHEHHSAMH (BO3MOXKHO HCIOJIh30BAHUE
BUJEOMATEpHUaoOB), HaOmoJeHHe TIporecca OOyrIMBaHUS — caxapa TMOJ  JAEHCTBUEM
KOHIIEHTPUPOBAHHON CEpHOW KUCIOTHI, M3yUeHNE XMMUYECKUX CBOMCTB pa30aBlieHHON CEpHOM
KHCJIOTHI, TIPOBEJICHNE KAUYeCTBEHHOHN peakIny Ha Cyiab(paT- HOH W HaONroeHue MpHu3HaKa eé
MPOTEKaHUs, O3HAaKOMJIEHHE C (U3NYECKUMHU CBOWCTBaMHU a3oTa, (ochopa U UX COEIUHEHUH
(BO3MOYKHO HCIT0JIb30BAHKUE BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (PochOpHBIX y1oOpeHHil,
NOJydeHHue, CcoOMpaHue, pacro3HaBaHWE W H3YYEHUE CBOWCTB aMMHaka, IpOBEACHUE
Ka4eCTBEHHBIX peakIii Ha HOH aMMOHHMS U ¢ocdar-MoH M U3yYeHHE MPHU3HAKOB HX
MPOTEKAHUs, B3aUMOJICHCTBUE KOHIIEHTPHUPOBAHHOW a30THOM KHCIOTHI C MeAbI0 (BO3ZMOYKHO



HCIOJIb30BaHUE BHJIEOMATEPUANIOB), U3YUYECHHE MOJeNiel KPUCTAJUIMYECKUX PEIIETOK anMmasa,
rpadura, dymiepeHa, O3HAKOMJIEHHE C MPOLECCOM aAcopOLUU pPAcTBOPEHHBIX BEILIECTB
AKTUBHPOBAHHBIM yIJIEM U YCTPOMCTBOM MPOTHUBOTa3a, MOMyuyeHUE, COOMpaHue, pacrio3HABaHUE
U U3yYeHUE CBOWCTB YIJIEKUCIIOTO Ta3a, MPOBEICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT W
CUJIMKAT-UOHbl M M3Y4YEHHE NPU3HAKOB HUX MPOTEKAHHUS, O3HAKOMJICHME C MPOAYKLHEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTANIbHBIX 3aJ1ad 1o TeMe «Baxueinmme
HEMETaJUIbl U UX COCAMHEHUS».

MeTa/uibl M MX COeIMHEHUS

OOmas XxapakTepUCTUKAa XHUMHYECKHUX DJJIEMEHTOB — METAUIOB HAa OCHOBAHMHM UX
nosnoxkeHus B [lepuoanueckoit cucreme xumuueckux seMeHToB . . MenzaeneeBa u cTpoeHus
atomoB. CrpoeHue MmertaymioB. Merauimueckas CBSI3b W METAUIMYECKas KPUCTAUINYECKAs
peméTka. DIEKTPOXUMUYECKUM Psii HampsiKeHUH MeTauioB. Du3nyeckue M XUMHYECKUE
cBoiicTBa MeTauioB. O0mMe crocoObl oMydeHUsT MeTauioB. [IoHATHE O KOPPO3WH METAJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBbl (CTalb, YYT'YH, TIOPATIOMUHHMI, OpOH3a)
U X IPUMEHEHUE B OBITY U MPOMBIIUIEHHOCTH.

[Ilenounbie MeTaIUIBL: MOJIOkKEHNE B [leproanyeckoil cucteMe XuMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaxOXKJeHUE B mpupoae. Pusndyeckue u XUMUUYECKUE
cBoiicTBa (Ha mnpuMmepe Harpus U Kanud). OKcuIbl M TUAPOKCUABI HATpUs W Kajusl.
[IpuMeHeHre MENOYHBIX METAIOB U UX COCTUHEHUI.

[[{erouHO3EMENBbHBIE METAJIBI MAarHuii M KalbLMi: nojokeHue B Ilepmoanudeckoin
cucreMe xumuueckux siemeHToB [[. M. MeHneneeBa, CTpoeHHE HMX aTOMOB, HAXOXJICHHUE B
npupoae. OU3nyeckue U XUMUYECKHE CBOMCTBA MArHWsS M Kaiblusd. BaxHelve coequHEeHUS
KaJIbIHs (OKCHJI, THAPOKCUT, COJIN). JKECTKOCTH BOJBI U CIIOCOOHI €€ yCTpaHEeHHUS.

Amomunuii: nonoxenue B Ilepuoamueckoil cucrteme xumuyeckux snementos JI. .
MenpeneeBa, CTpoeHUE aToMa, HaxoxAeHue B npupoae. Ousnueckne U XMMUYECKHE CBOMCTBA
amroMunusi. AMGOTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCH/IA aTFOMUHHS.

Kenezo: mnonoxenue B llepmoamyeckoir cucrteMe XuMuU4eckux »siemeHTtoB [ U.
MenpeneeBa, CTpoeHUE aToma, HaxoxAeHue B npupoae. dusnyeckue U XuMUYECKHUE CBOKCTBA
xene3a. Oxcuapl, ruapokeuabl u comu xkenesa (II) u kemesa (I11), ux cocrtas, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C o0O0pa3llaMd METAJIOB U CIUIABOB, WX (U3UYECKUMHU CBOMCTBAMHU,
M3y4YEHUE PE3YNbTaTOB KOPPO3UM METAIIOB (BO3MOXHO HCHOJB30BaHUE BUIECOMATEPHUATIOB),
0COOEHHOCTEN B3aMMOJICHCTBUS OKCHJA KAJIBIMS U HATPUS C BOJOW (BO3MOXKHO MCIOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOWCTB JKECTKOW BOJBI, IMpOIlECCAa TOPEHHUS Keje3a B
KHCIIOpOJie  (BO3MOXKHO  MCHOJB30BaHUE  BHAEOMATEpPUANOB), MPU3HAKOB  MPOTEKaHUs
KAueCTBEHHBIX PEaKI[Mi Ha MOHBI: MAarHUs, KaJblMs, aJIIOMUHUS, IIUHKA, XKeje3a

(I) u xenesa (I11), meau (II), HaGMrONieHHE ¥ ONMHMCAHME MPOLECCOB OKPAIIMBAHMS TIAMEHH
MOHAMM HATpus, Kajdusl U KajblUs (BO3MOXXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
uccienoBaHre aM(pOTEpHBIX CBOMCTB THAPOKCHAA ATIOMHHMS U THIPOKCHIA LIMHKA, pEHICHHE
AKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaykHENIIMeMETauIbl U UX COSIUHEHUSD.

XuMuS U OKpYsKaoLas cpeaa

BemecTtBa 1 Marepuaiibl B IOBCEJHEBHOW JKU3HH 4EJIOBEKA. be3onacHoe HCIoIb30BaHue
BEIIECTB M XMMUYECKMX peakiuil B ObiTy. IlepBasg momMomip npu XHMHUYECKHUX OXKOrax H



OTpaBJICHUSIX.
XUMHUECKOe 3arpsi3HEHUE OKpYKarollel cpefpl (MpelesibHas 10IMyCTUMAas KOHLIEHTPaUs
BeecTB, gaee — [1J1K). Poxb xumuu B perieHnu 9K0I0TnIecKux IpooIeM.
Xumuueckuii Ikcnepumenm:
u3ydeHre o0pas3loB MaTepHajIoB (CTEKIIO, CIJIaBbl METAIIOB, OJUMEPHBIE MaTEPHATIbI).
Mesicnpedmemmuie céa3zu

Peanmu3zanus MeXNpEeAMETHBIX CBS3€H MPU M3yYEHUU XUMHUHU B 9 Kilacce OCYIIECTBIISICTCS
4yepe3 HKCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSTHA, TaK M IOHATHH,
SIBJISIFOIIMXCSI CHCTEMHBIMU JUIs1 OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OO0mue ecTecTBEeHHO-HAYYHBIE TOHSATHS: HAy4YHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJIM3,  CHWHTE3,  KiIaccH(UKAIMs,  TMCPUOIUIHOCTh,  HAONIOJEHUE,  DKCICPUMEHT,
MOJICIMPOBAHUE, U3MEPECHHE, MOJICIIb, SIBICHHUE, ITAPHUKOBBIN 3P HEKT, TEXHOJIOTHS, MaTSPHAIIHI.

®dusnka: maTepusi, aToM, O3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIHJA, H30TOIbI,
paauOaKTUBHOCTh, MOJIEKYJa, JJEKTPUUYECKUM 3aps], MPOBOJHUKHU, IOJYIPOBOIHUKH,
TUAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJIO, 00BEM, arperaTHO€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAUIMYECKAs PEIIETKAa, CIUIaBbl, (PU3WYECKHE BEITMYHMHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJIHIIE.

buonorust: ¢orocuHTe3, nbIxanue, Oomocdepa, SKOCHUCTEMa, MUHEPAIbHBIC YIOOPCHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE IOPOJBI, IOJE3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS IPOI'PAMMBI IO XUMHUU
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJBbTATDBI

JINYHOCTHBIE pE3yIbTaThl OCBOGHHS MPOrpaMMbI OCHOBHOTO OOIIEro 0Opa3oBaHHS
JIOCTUTAIOTCA B X0/ie 00y4eHNs XUMHH B €ANHCTBE YUeOHOM M BOCTIUTATENbHOM AesATeNEHOCTH B
COOTBETCTBMM C TPAAMIMOHHBIMH POCCHHCKMMH  COIMOKYJABTYPHBIMH M  JyXOBHO-
HpaBCTBeHHLIMI/I OEHHOCTAMU, HpI/IHﬂTI)IMI/I B 06HIeCTBe HpaBI/IJ'IaMI/I nu HOpMaMI/I IIOBCACHUS U
CIIOCOGCTBYIOT TIPOIIECCAM CAMOIIO3HAHHS, CAMOPA3BUTHS U COLMAIN3AIMH 00Y4alONHXCS.

JINYHOCTHEIE pe3yabTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CI/ICT@MOI‘/’I IIO3UTUBHBIX IECHHOCTHBIX OpI/IeHTaHI/Iﬁ nu paCLHI/IpeHI/Ie OIbITa OCATCIIBHOCTH Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTHYeCKOro BOCIHTAHMS:

e IIEHHOCTHOTO OTHONIGHHS K OTEUECTBEHHOMY KYIbTypHOMY, MCTOPHYECKOMY U
HaquOMy HacCJIeaUuro, IIOHUMAaHUA 3HAYCHUA XI/IMI/IquKOﬁ HaYKI/I B KU3HU
COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOH WH(popMarmeil o
TIEpPENIOBBIX JIOCTIDKEHHAX M OTKPBITHSX MHPOBOH M OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHMpPa U OOLIECTBA;

2) rpaxIaHCcKOro BOCIIHTAHMS:

e MPEICTAaBICHHSA O COLMANBHBIX HOPMAX M IPABHIIAX MEXIIMYHOCTHBIX OTHOIICHHil B
KOJIJICKTHUBCEC, KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6H_[eCTBeHHO HOHCBHOP'I,
yueOHO-MCCIIEI0BATENBCKOM, TBOPUECKON U IPYIUX BHAAX JIEATENHLHOCTH, TOTOBHOCTH



K pPa3HOOOpa3HOM COBMECTHOH JIEATEIbHOCTH TIPH  BBIOJHCHUH  YYCOHBIX,
MO3HABATEJIbHBIX 3a/1a4, BBIIOJHEHUH XUMHUUYECKUX OSKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOCKTOB, CTPEMIICHHS K B3aMMOIIOHMMAHHIO M B3aHMOTIOMOIIIM B TIPOIIECCE
3TOW y4eOHOU EesATEIBHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEIACHHE WM IOCTYIKH
CBOUX TOBAPUILEH C MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCTEJCTBUI OCTYIKOB;

3) IEHHOCTH HAYYHOI'0 ITIO3HAHUA.

MHPOBO33PEHUECKHE NPEACTABICHUS O BEUIECTBE M XHMMHYECKOM pEaKUuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIIAIOLINE OCHOBY
JUIS TIOHUMAaHHs CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEICTaBICHHUs] 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOJIbI, B3AUMOCBSI3SIX YEJIOBEKA C IPUPOAHON CPESoi,
O pOJIM XMMUU B II03HAHUM 3THX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA IMOJyYE€HUE HOBBIX 3HAHUU MO XHUMMHH,
HEOOXOAWMBIE Il OOBACHEHWsI  HAONIOJAeMBIX  TPOLIECCOB M SIBIICHHIA,
MMO3HABATEIPHON, WH()OPMAMOHHOW ¥ YHUTATEIbCKOH KYJIbTYPBHl, B TOM 4YHUCIIC
HABBIKOB  CaMOCTOSITENIbHOM  paboThl C  y4yeOHBIMH TEKCTaMH, CIPABOYHOU
JTUTEPaTypoO, JOCTYNHBIMH TEXHUYECKHMH CpeACTBaMH  HH(GOPMAIMOHHBIX
TEXHOJIOTHI;

MHTEpeC K 00yUEHHIO U TO3HAHUIO, JTF0003HATEITLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW U MCCIEA0BATENbCKON ACSITENbHOCTH, K OCO3HAHHOMY
BBIOOpY HAIPABICHHOCTH M YPOBHS 00yUeHHUs B TaIbHEHIIIEM;

4) dpopMHUpOBAHHS KYJILTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTHU J>KU3HM, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 370pOBbI 00pa3 KHU3HU, OCO3HAHUE TIOCJIEICTBUNA U HENpUITHE
BpPEIHBIX  MpHUBBIYEK  (YHOTpeOJeHUs  ajJKorojisi, HApPKOTUKOB,  KypeHHs),
HE00XO0AMMOCTH COOIIIOIEHHs TIPaBUII 0€30MaCHOCTH MPHU OOpaIIeHUN CXUMUYECKUMU
BELIECTBaMU B OBITY U peaJIbHOM KU3HH;

5) TpynoBoro BocnuTanus:

UHTEpEC K NPAKTHUECKOMY H3y4YeHHUIO Mpodeccuil U Tpyda pasIMyHOTO poja,
YBa)XEHHE K TPYIy M pe3ysIbTaTaM TPYAOBOM AESITEIBHOCTH, B TOM UYUCIIE Ha OCHOBE
NPUMEHEHMs MPEIMETHBIX 3HAHUN MO XUMHH, OCO3HAHHBIN BHIOOpP MHIAMBUAYATIbHON
TPAeKTOPUHU TPOJODKEHUST 00pa3oBaHHsA C YYETOM JIMYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M TMOTPEOHOCTEH, yCHenrHon
npodeccnoHaNbHOM AEATeTbHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHHUH, FOTOBHOCTb
a/lanTUPOBATHCS B MPO(ECCHOHANBHOI cpee;

6) IKOJOI'HYeCKOro BOCIIMTAaHUA:

9KOJIOTMUYECKU 11eJIeCO00pa3HOe OTHOLIEHHE K MPUPOAE KaK HCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CyIECTBOBAaHMs, TOHUMAHUE 1IEHHOCTH 370pOBOTO U 0€30MacHOro
o0Opa3a >KHM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (HU3UYECKOMY U
MICUXMYECKOMY 370pPOBbI0, OCO3HAHWE LIEHHOCTU COOJIOJEHUS MpaBuil 0€30IacHOro
MOBEJICHUS NTPH paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIUIX, YTPOXKAIOIINX 3/10POBBIO
M KM3HH JTIOJICH;

CMOCOOHOCTH NMPUMEHATH 3HAHMS, MOJydaeMble NMPH M3YYCHUU XUMUH, JUIS PELICHUs



3a/a4, CBSI3aHHBIX C OKPY)KAIOWIEH NPUPOJHOU CPENOM, U1 TOBBIIICHHUS YPOBHS
9KOJIOTUYECKOM KYyJIbTYpbl, OCO3HAHHSA IJIOOAIBHOIO XapakTepa HKOJOIMUECKUX
npodieM M TyTel WX pemeHHs] MOCPEACTBOM METOIOB XHMHUH, 3KOJIOTMYECKOTO
MBIIJIEHUS], YMEHUSI PYKOBOJCTBOBATHCSA UM B IIO3HABATEJIbHON, KOMMYHUKaTUBHOU U
COLIMAJIbHOW IIPAKTHKE.
METANPEIMETHBIE PE3YJIbTATBI
B cocraBe MmerampeqMeTHBIX pe3yJabTaTOB BBIACISAIOT 3HAYMMBIE 71 (DOPMUPOBAHHA
MHUPOBO33PEHUS OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, NPUHIIMII, TUIIOTE3a, (aKT, CUCTEMA,
IPOIIECC, SKCIIEPUMEHT U JAPYroe.), KOTOPbIe UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4E€OHbBIX
npeaMerax M IO03BOJSIIOT HAa OCHOBE 3HAHMHM M3 O3TUX INpeAMeToB  (hOpMHUPOBAThH
IIPEJICTAaBICHUE O LEJIOCTHOW HAy4YHON KapTUHE MHUpPA, U YHHUBEpCAJIbHbIE yueOHbIEC JEHCTBUS
(mo3HaBaTebHBIE, KOMMYHUKaTHBHBIE, pEryJsTUBHBIE), KOTOpBIE o0ecnieunBaroT
(dopMHpOBaHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY IJIAHUPOBAHHUIO M OCYIIECTBIEHUIO Y4eOHOU
JESATEIIBHOCTH.

ITo3HaBaTelbHbIe  YHHBepcaJibHble  y4eOHble JIeficTBHA

ba3oBble 1ornyeckue aeicTBUA:

® yMEHHS MHCIOJb30BaTh MPUEMBI JIOTMUECKOIO MBIIUIEHUS IPU OCBOECHUU 3HAHUIL:
PacKpbIBaTh CMBICI XMMHUYECKUX MOHATUH (BBIACNIATH HUX XapaKTEpHbIE MPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JIPYTMMHU TMOHSATHSMHU), UCHOJIB30BATH MOHATHUS JUIS
OOBSICHEHUS OTJICJIbHBIX (DAKTOB U SIBIEHUH, BBIOMpPATh OCHOBAHMSA M KpUTEPUU IS
KJIaCCU(UKALUM XUMHUYECKUX BELIECTB M XUMHUYECKUX pEaKLuil, yCTaHaBIIMBAThH
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKJy OObEKTaMH H3y4eHHs, CTPOUTH JIOTHYECKHE
paccyxaeHus (MHAYKTHBHBIC, NEIyKTHBHBIE, 10 aHAJOTMM), JelaThb BBIBOJIBI H
3aKJIFOYEHNS;

e YyMEHHE TPUMEHATh B Tpolecce TIO3HAHUS TOHATUA  (MpeAMETHBIE U
MeTanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENHU, HCIOJIb3yeMble B XUMHH,
peoOpa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XHMHUU MOJEIbHBIE IPEACTABICHUSI —
XUMUYECKUM 3HAaK (CUMBOJ DJJIEMEHTa), XHUMHuYecKas (opmylia W ypaBHEHHE
XUMHUYECKOHN peakiuy — P pelIeHnd YueOHO-TI03HaBaTeNbHBIX 3a/1a4, ¢ Y4ETOM 3TUX
MOJIETIbHBIX IIPEJICTaBICHUN BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIEC NPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHMX BEIIECTB U XMMHUYECKHX pPEaKIMH, BBISBISTH
oOmiye 3aKOHOMEPHOCTH, NPUYMHHO-CIECTBEHHBIE CBSI3UW M MPOTUBOpPEUHS B
M3Y4aeMBbIX IIPOLEcCaxX U SIBJICHUSIX.

Ba3zoBble ucciienoBarebcKue 1eiicTBUA:

® yMEHHE HCIOIb30BaTh MOCTABIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMUS, a
TaKe B KaYeCTBE OCHOBBI JJIs1 (JOPMHUPOBAHUS TUIIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

e 1puoOpeTeHHe OMbITa MO MIIAHUPOBAHUIO, OPTaHU3ALMU U TPOBEICHUIO YUEHUYECKUX
SKCIIEPUMEHTOB, YMEHHE Ha0lIoJaTh 3a XOJOM IIpollecca, CaMOCTOSATEIbHO
MIPOrHO3UPOBATh €ro pe3ysabTaT, (QopMyaHpoBaTh OOOOLIEHHS U BBIBOABI IO
pe3yJibTaTaM IpOBEAEHHOIO ONBITA, UCCIIEOBAHMSI, COCTABIIATH OTUYET O MPOJIEIAHHON
pa0ore.

Pabora c undopmanueii:

e yMeHHE BBIOMpATh, aHAJU3UPOBATh M HHTEPIPETUPOBATH MH(POPMALUIO Pa3IUYHBIX



BUJOB U (OpM TMpeACTaBICHUS, MOIYy4yaeMyl0 M3 pa3HbIX HCTOYHUKOB (Hay4dHO-
MOMYJIsIpHAsk JIMTEpaTypa XUMUYECKOTO COJIEPKaHUs, CIIPABOYHBIE TOCOOHS, PECYpChl
WNutepuera), KpPUTUYECKH OLEHUBATh MPOTUBOPEUYMBYI0 U  HEIOCTOBEPHYIO
nH(pOpMAIIHIO;

YMEHHE TPUMEHSATh pa3IUYHBIE METOJIbI M 3alpoChl MPU TMOUCKE U OTOOpE
nH(OpPMALlUM W COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHHUS
yueOHBIX M TMO3HABATENIbHBIX 3a7au OIpeneiEHHOro THIA, MPUOOpPETeHHE OIbITa B
o0JacT  WCIONB30BaHHUS ~ WHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYpOM AKTHUBHOTO MCHOJb30BaHUSI PA3MYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (hopMy MpeacTaBieHUs UHGOpMaALUU U
WUTIOCTPUPOBATH pelIaeMble 3a7a4i HECIOKHBIMU CXEMaMH, TuarpaMmMamu, IpyruMu
dbopmamu rpaduKu 1 UX KOMOUHAITHSIMU;

YMEHHE HCII0JIb30BaTh M aHAJU3UPOBATH B Mpolecce yueOHOW U HUCCIeI0BaTEeNIbCKON
JESATEILHOCTH WH(POPMAIUIO O BIMSHUU MPOMBIIIICHHOCTH, CEITLCKOTO XO3SHCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOTHON CPEIbI.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JelCcTBHUA:

yMEHHs 3a7laBaTh BOMNPOCHI (B XO0jA€ auanora M (Wiu) AUCKYCCHUU) IO CYIIECTBY
oOcyxmaemMol  TeMmbl, (OPMYIUPOBaTb CBOM  NPEJIOKEHHS  OTHOCHUTEIHHO
BBITTOJIHEHUS TIPE/ITIOKCHHOM 3a/1a4H;

YMEHHUSI TPEICTABIATh IOJIyYCHHBIE PEe3yJbTaThl IO3HABATEILHOW JESTEIBHOCTH B
YCTHBIX M MHCbMEHHBIX TEKCTaxX; JeNaTh MPE3EHTAIMI0 PEe3yIbTaTOB BBINOJIHEHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1abopaTOpHOTO OIbITa, JIA0OPAaTOPHOW padOTHI TIO
HCCIIETOBAaHUIO CBOMCTB BELIECTB, Y4€OHOT0 ITPOEKTA);

YMEHHUSI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW IO3HABATEIHHOMN
M HWCCIIEIOBATEILCKOW JEATENIFHOCTH TPHU pEIICHUH BO3HHUKAMOIIUX IMpOOJIeM Ha
OCHOBE yuéTa OOIIMX HMHTEPECOB W COTJIAcOBAaHUA MO3ULUK (0OCYKACHHs, OOMEH
MHEHUSIMH,  «MO3TOBBIE  IITYPMbI», KOOPAMHALIUA  COBMECTHBIX  JEWCTBUH,
ompe/ielIeHuEe KPUTEPUEB IO OLIEHKE KauyeCTBA BBHITIOJTHEHHOM padOTHI U APYTHE).

PerJIHTI/IBH])Ie YHUBEpPCAJIbHBIC y‘leﬁl—lble JeHCTBUA:

YMEHHUE  CaMOCTOSATENBHO  ONpENEeNATh  LENU  JIEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISITh, KOHTPOJMPOBATH M TIPH HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeNIbHOCTh, BBIOMpaTh HambOosee 3(pPeKTUBHBIE CIOCOOBI peIIeHHs Y4eOHBIX U
MO3HABATENIbHBIX  3a/1ay, CaMOCTOSITEJIbHO COCTaBIATb WM  KOPPEKTHUPOBATH
MPEJIOKEHHBIN aNTOPUTM JECUCTBUIN NPU BBINOJHEHUH 33JJaHUM C YYETOMITOIYUECHUS
HOBBIX 3HAaHUM 00 W3ydaeMbIX OOBEKTaX — BEMIECTBAX M PEaKIUsSX, OIEHUBATH
COOTBETCTBHUE TMOJYYEHHOTO pE3ysibTaTa 3asBJICHHOM II€JIM, YMEHUE UCIOJIb30BaTh U
aHAIM3UPOBATh KOHTEKCTHI, MpeJIjlaraéMble B YCIIOBUM 3a/1aHUI.

INPEIMETHBIE PE3YJIBTATDI
B cocraBe mnpenMETHBIX pPE3YyJNbTATOB IO OCBOCHHMIO O00S3aTENbHOTO COJAEpIKaHUS,

YCTaHOBJIEHHOI'O JlaHHOW (eaepanbHON pabodeil mporpamMmoi, BBIAENSIOT: OCBOCHHBIE
0oOydJarmUMUCs Hay4YHbIE 3HAHUS, YMEHHMS W CIOCOOBI JEWUCTBUMU, cHenupuyYecKue yis
MpEeIMETHOW o0nacTh «XUMHUS», BUABI JEATEIBHOCTH MO TOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAUU, TPEOOPa30BAHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYalIHSIX.

K xonny oOyuyenus B 8 kiacce mpeIMeTHbIE pe3yiabTaThl HA 0a30BOM YpOBHE JOJKHBI



oTpaxkaTb c(HOPMUPOBAHHOCTH y O0YUaIOIIUXCSI YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX IOHATHI: aTOM, MOJIEKYJA, XUMUYECKUN
DJIEMEHT, IIPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMeChb (OJHOPOAHAs H
HEOJHOPOJHAsA), BaJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHAas M MOJEKYJspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpDHAas Macca, MaccoBas JOJII XHMHUYECKOTrO
3JIEMEHTa B COCIUHEHUH, MOJSIPHBIII OOBEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJIb,
JJIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKHUCJICHUS, XUMUYECKas peakuus,
KJaccu(uKalus peakuui: peaklud COEAMHEHMs, PEeaKLHUM pa3lioKeHUs, peakiuu
3aMeIlleHus], peakliuu 0OMeHa, 3K30- M 3HJ0TePMUYECKHUE peaKLiH, TeIIoBoH 3¢ddexr
peaKIuy, sIPO aToMa, IEKTPOHHBIN CJI0il aToMa, aTOMHasi OpOUTaNb, PaJUyC aToMa,
XUMUYECKAsl CBS3b, NOJSPHAS U HENOJIAPHAs KOBAJICHTHAs CBS3b, HOHHAS CBS3b, HOH,
KaTHUOH, aHMOH, PacTBOpP, MaccoBas J10Ji BellecTBa (IMPOLIEHTHAs KOHLIEHTpAlMs) B
pacTBope;

WJUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHSATHUH W INPUMEHATH ITH
IIOHATUSA IIPU ONMCAHUM BEIIECTB U UX IPEBPALLECHUN;

UCTIOJIB30BaTh XUMHYECKYI0 CHMBOJIMKY [UIS COCTaBIeHHsS (OpMYJ BEIIECTB U
YPAaBHEHUN XUMHUYECKHUX PEAKLINN;

OIpeNieNATh BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEJMHEHUSX, CTEICHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, IPUHAJUIEKHOCTb BEIIECTB K
OTpeNeIEHHOMY KJIacCy COCOMHEHWH 1o (GopMyinaM, BHJ XHUMHYECKOH CBS3H
(KOBaJIeHTHasi U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMbIci Ilepuoandeckoro 3akona [[. 1. MenneneeBa: 1eMOHCTPUPOBATH
IIOHUMAaHUE IEPUOJANYECKON 3aBUCHMOCTH CBOWCTB XHMHMYECKHMX JJIEMEHTOB OT HX
nosioxkenuss B llepuogudeckoil cucTeMe, 3aKOHOB COXPAaHEHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yUEHUs, 3aKOHA ABOrajpo;

e ONMHUCHIBATHh M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuomudeckoii cuCTEMbI
XUMUYECKUX JJIEMEHTOB: pa3jiMuaTh MOHATUS «TJIaBHas moarpynmna (A-rpymnma)» u
«mobounast moarpynma (b-rpynma)», maneie W OONbIIME TEPHOIBI, COOTHOCHUTH
0003Ha4YeHHsI, KOTOpble UMetoTcsa B Tabnuie «llepuoanueckas cucreMa XUMHUYECKUX
snemeHToB J[. I. MeHaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB,
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsA] sApa, oOIIee 4YHCIO D3JIEKTPOHOB U
pacrnpeziesieHue UX M0 3JIEKTPOHHBIM CIO0AM);

KJIacCCU(PUITUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUUYECKHE BEIIEeCTBA, XMMHUECCKUE
peakuuu (10 YUCIYy U COCTaBY YYAacTBYIOUIMX B PEAKIIMH BEHIECTB, MO TEMJIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIICCTB PA3TUYHBIX
KJIaCCOB, TOJTBEpXJasi ONHCAHWE TMPUMEpaMU  MOJEKYJISPHBIX  ypaBHEHHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;

MIPOTHO3UPOBATh CBOWCTBA BEMIECTB B 3aBUCHUMOCTH OT WX KAauye€CTBEHHOT'O COCTAaBa,
BO3MOKHOCTH TTPOTEKAHUSI XUMUYECKUX TIPEBPAIICHUHA B PAa3JIMUHBIX YCIOBUSIX;
BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaCCBIBEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dJIeMEHTa 10 opMyJie COeTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XMMHUECKON peaKiny;

MPUMEHSTh OCHOBHBIE OIEpAIlMM MBICIUTENIbHON JESITeNbHOCTH — aHajJU3 U CUHTE3,



CpaBHEHHE, 0000IeHne, CUCTEeMaTHU3alluI0, KiIacCUu(UKAIIIO, BHISIBICHHE MPUYHMHHO-
-CIICICTBEHHBIX CBSI3€i — Ui W3Y4YEHHsI CBOMCTB BELIECTB M XMMHUYECKHX PEaKIui,
€CTECTBCHHO-HAyYHBIE  METOJbI  TMO3HAaHWA —  HAONIOJeHHWE,  H3MEpeHue,
MO/ICJIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN);

cleoBaTh IMpaBWJaM I[IOJIb30BAHUS XHMMHUYECKOW TMOCyIol U J1ab0opaTOpHBIM
o0opy/soBaHUEM, a Tak)Ke MpaBuiaM OOpallleHHs C BEUIECTBAMH B COOTBETCTBHUU C
WHCTPYKIIUSMHU TIO0 BBIMIOJTHCHUIO JTa00PAaTOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHUIO
U coOMpaHHUIO ra3000pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C oNpeAeNEHHON MaccoBO J0Jeil pacTBOPEHHOTO BEIECTBA, MIJIAHUPOBATh
U TIPOBOJUTH XMMHUYECKHUE SKCIIEPUMEHTHI 110 PACcIO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHCIIOT C TIOMOIIBIO HHIUKATOPOB (JIAKMYC, (GeHON(PTATCHH, METUIOPAHK U IPYTHE).

K xonmy oOyuyenus B 9 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHEI
oTpaxkaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSI YMEHUH:

PacKpbIBaTh CMbBICI OCHOBHBIX XMMHMYECKUX HOHSITHI: XMMHUYECKHUA 3JIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJICHTHOCTB, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKMCIICHMS, XUMUAYECKAsl peakiys,
XUMHUYECKas CBS3b, TEIUIOBOU 3((EKT peakiuu, MOJib, MOJIAPHBIA 00BEM, pacTBOD,
3JEKTPOJIUTHI, HEIJEKTPOIUTHI, FNEKTPOJUTUYECKAs AUCCOLMALNS, PEAKIIUY MOHHOTO
oOMeHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE, O0OpaTuMble W HEOOpaTUMbIE
peakuuu, OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIC peakuuu, OKHCJIUTED,
BOCCTAaHOBUTENIb, OKHCIIEHHE U BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(OTEPHOCTD,
XUMHYECKass CBs3b (KOBAJICHTHAas, HWOHHAs, METaJUIMYecKas), KpHUCTaJUIMYecKas
peméTKa, KOppo3uss METALIOB, CILIABBI, CKOPOCTh XMMHUYECKON pPEaKIUH, IIPEIEIBbHO
nonyctuMmas konueHtpanus [1/IK Bemectsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX TMOHATHN M NPHUMEHATH 3TH
TIOHSITHUS TIPU ONMCAHHUH BEIIECTB U UX MPEBPAICHUI;

UCIIONIb30BAaTh XHWMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBieHHs (OpPMYNT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpEAENsATh BAJEHTHOCTh M CTEINEHb OKUCICHHS XUMHUYECKHUX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTAaBa, NPHHAIIECKHOCTh BELIECTB K OIPEACIEHHOMY
KJIACCY COEIMHEHHMH 1Mo (opmyliaMm, BHJI XUMHUUYECKOW CBsI3U (KOBaJIGHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPraHWYECKHX COEAUMHEHUsSX, 3aps] HOHA IO XUMHUYECKOM
dbopMmyre, xapakTep cpeibl B BOAHBIX PAacTBOpPaX HEOPraHUYECKUX COSAMHEHMI, THII
KPUCTAJUIMYECKON pEeMETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIci [lepronnueckoro 3akona J[. 1. Menaeneesa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHHE: ONMHUCHIBATh U XapaKTepu3oBaTh Ta0iauuHyto ¢opmy Ilepuoanueckoit
CHUCTEMbl XMMHYECKUX D3JIEMEHTOB: pa3jinyaTh MOHATUS «TJlaBHas noarpymnmna (A-
rpynna)» u «mnobouHas mnoarpynna (b-rpymma)», manbie u OONbINHE TMEPHUOIBI,
COOTHOCHUTh O00O03HAUYEHHs, KOTOpblE MMEIOTCI B MEpUOJUYECKOM Tabmuue, ¢
YUCJIOBBIMH XapAKTEPUCTHKAMU CTPOCHUS aTOMOB XHMHUYECKHX AJIEMEHTOB (COCTaB U
3aps sipa, odliee YUCIo JEKTPOHOB U paclpeieieHue UX 10 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B WM3MEHEHHH CBOWCTB DJIIEMEHTOB U UX
COEIMHEHUH B Ipeesiax MajbIX NEPUOJOB U TIABHBIX MOATPYIII ¢ YUETOM CTPOCHHUS
UX aTOMOB;



KJIaCCU(UIIUPOBATh XUMUYECKHE IEMEHThI, HCOPraHUYECKHE BEIIECTBA, XMMHUECKHE
peakiuu (110 YUCIY U COCTaBY YYacTBYIOUIMX B pPEaKIMH BELIECTB, MO TEIUIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEH OKUCIICHUS XUMHUYECKHUX JJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOMIME M CHEHU(PUYCCKHE XUMHUYECKHE CBOHCTBA
IIPOCTHIX U CJIOKHBIX BELIECTB, MOATBEPK/1asl ONMCAHNE TPUMEPAMH MOJIEKYJIAPHBIX U
HMOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUI;

COCTaBJIATh YPABHEHUS AJEKTPOIUTUYECKON AUCCOLMALMM KHUCIIOT, EI0YEH U COJIEH,
MOJIHBIE U COKpAIEHHBIC YPAaBHEHHs PEaKIMi HOHHOTO OOMEHa, yPaBHEHHUs peaKIuii,
MOATBEPKJAMOIINX CYHIECTBOBAHUE T€HETHYECKOM CBSI3W MEXIY BellleCTBaMHu
Pa3IMYHBIX KIJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHHS JIEKTPOHHOTO OajaHca 3THX PeaKluii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCUMOCTH OT HUX CTPOEHHUS, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKUX MTPEBPAILICHHI B PA3JIMUHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChIBELIECTB, MACCOBYIO
JIOJTF0 XMMUYECKOTO AJIEMEHTa 10 (hOpMYJIe COSTMHEHHS], MACCOBYIO JOJIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEAKIINH;

coOnrofaTh TMpaBWia TMOJB30BaHUS XMMHMUYECKOH TMOCynoi u 1ab0paToOpHBIM
o0opy/soBaHuEM, a Tak)Ke MpaBHiia OOpaIleHHs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBIMOJIHEHUIO Ja0OPATOPHBIX XUMUYECKUX OIBITOB MO MOIYYCHHUIO
¥ COOMPAHUIOTa3000pa3HBIX BEIIECTB (AaMMHAKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLUH, MOATBEPKIAONINE KAUECTBEHHBIM COCTaB Pa3jUYHbIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM MYTEM XJOpUA-, OpoMHI-, MOAUI-, KapOoHaT-, docdart-,
CUJIMKAT-, CylabdaT-, TUIPOKCUI-HOHBI, KAaTHUOHBI AMMOHHS W HWOHBI M3YyUYEHHBIX
METAJJIOB, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHMYECKHUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OINEpPALUU MBICIUTEIbHON JEATETbHOCTH — aHaJU3 U CUHTE3,
cpaBHEHHE, O000IIEeHHe, CHUCTEMATHU3AIUIO, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUI1 M3YYEHUs] CBOWMCTB BELIECTB W XMMHUYECKUX pEaAKIU, €CTECTBEHHO-
HayyHble METOJbl TIO3HAHWsSI — HaONIOJIeHHWEe, W3MEpeHue, MOJAeTUPOBaHuE,
HKCIIEPUMEHT (peabHbI U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
KoanuecTBo yacoB
Ne HanmenoBanmue pa3iesioB u JyekTpoHHbIE (IU(PPOBLIE)
n/n TeM MPOrpaMMBbl Bcero Konrpoarusie Tpakriteckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBonavaibHble XUMUYECKHE TOHATHS
XuMmusi — BaxkHast 00J1aCTh
R iy : 0 : ipsimedson i TH41537G
MPAKTUYECKOM ACSITEIIbHOCTH SEAMAE :
YeJIoBeKa
BermecTBa n xuMuieckue bubmuoreka [JOK
1.2 15 1 0
peakuum https://m.edso0.ru/7f41837c
Hroro no paszneny 20
Pazgen 2. Baxknelimme npeacTaBuTe/ M HEOPraHNYECKUX BeleCTB
21 Boznyx. Kucnopoa. Ilonstue 5 0 0 bubnuoreka [JOK
00 okcHuaax https://m.edsoo.ru/7f41837c
29 Bonopon.llonstue o kucinorax 8 0 1 bubnuoreka [JOK
U COJISIX https://m.edsoo0.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka [IOK
OCHOBAHUSX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 11 1 1 bu6mmoteka [IOK
HEOPTaHWYECKUX COCTMHECHUHN https://m.edsoo.ru/7f41837¢c
Hroro mo pazmeny 30
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Pa3znen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jemMeHToB /. M. MenaesneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCIHUTEILHO-BOCCTAHOBHTEIbHbIE pe€aknuuu

[Tepuoanueckuii 3aKOH U
31 I[leproauyeckas cucTeMa 7 0 bu6mmorexa IIOK
: XMMUHeCKHX iementos J[. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XumMuyecKas CBs3b.
3.2 OKHCIUTEIBHO- 8 0 bubamorexa [HOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJILHBIC PEAKIIUU
bub6mnoreka [IOK
Wroro no pazaen 15
pasAeiy https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
Pe3epBHoe BpeMst 3 0
P P https://m.edsoo.ru/7f41837c
OBULIEE KOJIMYECTBO YACOB I10 68 5
[MTPOI'PAMME
9 KJIACC
KosnuecTBo yacos JJIeKTPOHHBIE
Ne ni/m HamvenoBamie pasieion u Tew Koutpoabubie | IlpakTuyeckue (mupponrre)
IporpaMmsl Bcero P P o0pa3oBaTe/ibHbIE
padoTbl padoTbl
pecypcbl
Pa3nen 1. BemecTBO M XMMHYeCKHE PeaKIIUU
11 IToBTOpenue u yriyOneHne 3HaHUH 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3JIeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a6
36
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19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoreka [IOK
' peaxuuii https://m.edsoo.ru/7f41a6
36
13 DIIEKTPOJIMTUYECKAS TUCCOLIHAITUS. 8 bubnmoreka [JOK
' XUMUYECKUE PEaKI[K B paCTBOPax https://m.edsoo.ru/7f41a6
36
Hroro no pazneny 17
Pa3nen 2. HemeTasibl U UX COeTMHEHHS
21 OO011as XapakTepUCTUKAa XUMHUYECKUX 4 bubnuoreka [JOK
' anemenToB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a6
36
OO011as XapakTepUCTUKAa XUMHUECKUX
b K
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 nonuotexa O
https://m.edsoo0.ru/7f41a6
COCITUHEHUS
36
OO6m1ast XapaKTepUCTUKA XUMHUYECKUX
2.3 aseMeHTOoB VA-rpymisl. A30T, pochop U ux 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41a6
COETMHEHUS
36
OO6m1ast xapakTepUCTUKA XUMHUYECKUX
24 anemeHToB [VA-rpynmnsl. Yriaepoa u 8 bubmmorexa [IOK
. https://m.edsoo.ru/7f41a6
KpEMHUH U UX COSAMHECHUS 36
Hroro mo pazueny 25
Pazgen 3. MeTasiibl 4 UX COeIMHEHHSA
3.1 OO01mue cBoiicTBa METAIITIOB 4 bubmorexa HOK

https://m.edsoo.ru/7f41a6
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36

. bu6mmoreka [IOK
3.2 Baxxuelne MeTamibl U UX COeqUHEHUS 16
https://m.edsoo.ru/7f41a6
36
Uroro mo pazueny 20
Pa3nen 4. Xumus u okpy:kaiomas cpeia
bubmuoreka [JOK
41 B 3
CIIIeCTBA U MaTepPHaJIbl B )KU3HH YCIIOBEKA httos://m.edsoo.ru/7f41a6
36
Wroro mo pazueny 3
PesepBHOE BpeMst 3 bubmnorexa [IOK
P P https://m.edsoo.ru/7f41a6
36
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHHUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/ https://resh.edu.ru/

https://uchi.ru/ https: // www.yaklass.ru/

OueHouyHbIE CpeCcTBA (OLIEHOYHbIE MATEPHAJIbI) 1 METOAMYECKHE MaTepUaJibl padoyei
NMPOrpamMMbl 10 XUMHUH

Kuaacc/Ilporpamma

Ilepeyenb UCNOIb3yeMbIX OLIEHOYHBIX CPeICTB
(ouenounbIx MaTepuaaoB)/ KUMpbr*

8 kiacc Padouasi nporpamma. Xumus
8-9 kiaaccsl. YMK B. B. Epemuna, H.
E. Ky3bmenko, A. A. /Ipo3nosa, B. B.
Jlynuna.

9 knacc. Pabouas nporpamma. Xumus
8-9 kaaccsl. YMK B. B. Epemuna, H.
E. Ky3bmenko, A. A. /Ipo3nosa, B. B.
JlynuHa.

1. A. M. Pageuknii. Xumusi. Ingakrudeckui
martepuaJ 8-9 kinaccol. MockBa.
«IIpocBemenne».

2. M. B. 3yeBa, H. H. I'apa. KonTpoJibHbIe U
NMPoBepoYHbIe PadoThI M0 XumMuM 8-9 KiIacceobl.
MockBa. «/Ipoga».

3. 10. K. I'ybanoBa. TecTsl mo 0011eii XMMHUHU
8-11 knaccol. CaparoB. «J/Iuei».

4. OTKpBITHII 0aAHK OLIECHOYHBIX CPeJICTB 10
xumum (8—11kaaccel): fipi.ru/newrubank.

1.A. M. Pageuxuii. Xumus. Angakrudeckuii
matepuaJi 8-9 kinaccol. MockBa. «IIpocBerenue».

2.M. B. 3yeBa, H. H. I'apa. KonTpoJibHbIe 1
NPoBepPoOYHbIe PadoThl MO XMMHUH §-9 KJacchl.
MockBa. «/Ipoga».

3.10. K. I'y6anoBa. Tectbl no oomeii xumun 8-11
Kjaaccebl. Capartos. «JIuuein».

4.0TKpbBITHIA 0aHK OLIEHOYHbIX CPEICTB M0
xumnu (8—11knacesi): fipi.ru/newrubank
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