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[TOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo XUMHUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs COCTaBJIEHA
Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHON
porpaMmMbl  OCHOBHOTO o0OImero oOpazoBanus, mnpeacraBieHHbix B ®I'OC 00O,
a TaKke Ha OCHOBE (QeaepalbHOM paboueld MporpaMMbl BOCIUTAHUA U C YYETOM
KOHIICTIIIUYA TPENoJaBaHus y4eOHOro mpeamera «XuUMHS» B 00pa30oBaTEIBHBIX
opranu3zanuax Poccuiickon denepanuu.

[Iporpamma 1o xumMum Aa€T Npe/ICTABICHUE O LENsIX, 00IIel cTpaTeru o0y4eHus,
BOCIIUTAaHUSI U  Pa3BUTHS  OOYYaAIOMIMXCS  CpPEACTBAMH  y4yeOHOro  TMpPEaAMETa,
yCTaHaBJIMBAaET  O0s3aTelIbHOE  MPEIMETHOE  COJAep)KaHue,  MpeaycMaTpUBAECT
pacnpeziesieHue ero 1o KjiaccaMm U CTPYKTYpUpPOBaHUE MO pa3zesiaM U TeMaM MPOrpaMMbl
M0 XWMHUHU, OMNpENCIsIET KOJMYECTBEHHbIE U KAUECTBEHHBIE XapaKTEPUCTUKHU
COJIEpKaHMs, PEKOMEHIIYEMYIO TIIOCIEIOBATEIIbHOCTh M3YYEHUS XHUMHU C Y4YETOM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3€M, JIOTHKM Yy4eOHOTo IpoIllecca,
BO3PACTHBIX OCOOEHHOCTEM O00yJaromuxcsi, ONpenessieT BO3MOXXHOCTH NpeIMeTa
JUIsL peanu3alud TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
nporpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHMI
K pe3yJbTaraM OOy4eHUsI XMMUU Ha YPOBHE IIeJeil U3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TI03HABATEIILHON JIESITEIBHOCTH O0YYarOIIEerocsi 0 OCBOCHHUIO Y4EOHOTO
COJIEp KaHMUSI.



3HaHWE XWUMHUH CIYXXUT OCHOBOM il  (DOPMHUPOBAHHS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MpejcTaBICHUN O MaTEPUAIBHOM €AMHCTBE MHUPA, BAKHYIO POJIb
UTrpaloT QopMUpYyEMble XUMHUEH NPEICTaBICHUS O B3aUMONPEBPAILECHUAX HEPrUU
U 00 DBOJIONHMH BEMIECTB B TPHUPOAC, O MYyTIX PEHICHHUs TJIOOATBHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHSl UYEJIOBEYECTBA — CHIPbEBOM, JHEPreTUYECKOM, MNHIEBOU
Y DKOJIOTMYECKOM 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHECHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET peall3aliiii BO3MOXHOCTEH IIJIi caMOpa3BUTHS W (HOPMHUPOBAHMSI
KyJbTYPBI TUIHOCTH, €€ 0011el 1 GyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaaA B (OPMHPOBAHHWE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
OOydJarommMxcs,  HaBBIKOB  HMX  CaMOCTOSTEIIbHOW  y4eOHOW  JIeITeNbHOCTH,
OKCIIEPUMEHTAJILHBIX M HMCCJIEIOBAaTEIbCKUX  YMEHUM,  HEOOXOJMMBIX  Kak
B [MOBCETHEBHOM KHU3HU, TaK U B PO(HECCUOHATBHON NIESITEILHOCTH;

3HAKOMHMT CO CIIEHU(PUKON HAYYHOTO MBIIIICHUS, 3aKJIa/IbIBAET OCHOBHI 1IEJIOCTHOTO
B3IJIsSIIa HA E€IUHCTBO NPUPOJLI U 4YEJIOBEKa, SBISETCS OTBETCTBEHHBIM ATallOM
B (pOpMHUPOBAHNY €CTECTBEHHOHAYYHOU IPaMOTHOCTH O0yYarOIIMnXCs;

croco0CTBYET (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOW BKJIAJl B IKOJOTHUYECKOE 00pa3oBaHueE
oOydJarommxcs.

JlanHple HampaBiieHHs B OOYYEHHMM XHUMHH OOECHEYMBAIOTCS CHEHU(DUKON
coJiepKaHus yueOHOTro peaAMETa, KOTOPBIN SBISETCS NMEJarornuecku aJarTHPOBAHHBIM
OoTpakeHUueM 0a30BOIM HAYKH XUMUH Ha OTIPE/ICTIEHHOM 3Tare €€ pa3BUTHSI.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUsI OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI MEPBOHAYAIBHBIX TOHSITHI XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHUHU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHSATHUNA OPraHUYECKOM
XUMUH.

CtpykTypa colepXaHusi MpOTrpaMMbl IO XUMUU CGHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 Mojixoaa K €€ nzyyeHuro. ConepkaHue CKIIaJIbIBACTCS U3 CUCTEMbI TOHATHIA
O XUMHYECKOM DJIEMEHTE M BEIECTBE U CHUCTEMbI MOHSITHUH O XMMHUYECKOW PEaKIuu.
O06e 9TH cuUCTeMbl CTPYKTYpPHO OPTaHU30BaHbI MO TPHUHIUIY TMOCIEIO0BATEIHHOTO
pPa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanueckoro 3akoHa JI.11. MeHieneeBa kKak OCHOBHOI'O 3aKOHA XMMUU;

Y4YEHUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3H;

peACTaBICHUM 00 AIEKTPOJIUTHUECCKON JUCCOIMAIIUU BEIIECTB B paCTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS] HA OCHOBE SMITMPUYECKHU MTOTYUYECHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEAOBATEILHO OT OJHOTO YPOBHS K APYromy,
BBITIOHSAA (QYHKIIMU OOBSCHEHHS W TMPOTHO3UPOBAHMS CBOWCTB, CTPOEHUS U
BO3MO>KHOCTE MPAKTUYECKOTO MPUMEHEHUS U MOTYUEHHUS] U3y4aeMbIX BEIIECTB.



OcBoeHune mporpaMmbl IO XUMHUHU CTIOCOOCTBYET (hOPMHPOBAHUIO MPECTABICHUS
O XUMHMYECKOW COCTaBJISAIONIEH HAy4YHOW KAPTUHBI MHUpa B JIOTUKE €€ CUCTEMHOMU
MPUPOJIbI, IEHHOCTHOTO OTHOLIEHUS! K HAYYHOMY 3HAHUIO U METOJIaM MO3HAHHUS B HAYKE.
W3yyenne XuMuu MPOUCXOIUT C MIPUBJICYCHUEM 3HAHUKN U3 paHee M3yUYCHHBIX YUeOHBIX
npeameToB: «Okpyxatouuit Mup», «buonorus. 5—7 knacce» u «duszuka. 7 Kimacey.

[Ipy m3y4eHUM XUMUHU MNPOUCXOAUT (HPOPMHUPOBAHHE 3HAHUA OCHOB XUMHUYECKON
HAayKH Kak O0O0JIACTM COBPEMEHHOT'O €CTECTBO3HAHMS, IMPAKTUYECKOU IeATEeIbHOCTU
YyelloBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTYyphl. 3ajada y4yeOHOro
peaMeTa COCTOMT B (DOPMUPOBAHWU CUCTEMBI XMUMHUYECKMX 3HAHUNA — BAKHEUIIINX
(GakToB, TOHATHM, 3aKOHOB W TEOPETHUYECKUX IMOJIOKEHUM, JTOCTYIMHBIX OO0OOIICHUIA
MHPOBO33PEHYECKOTO XapaKTepa, sA3blka HAyKH, B MPUOOIIEHWN K HAYYHBIM METOJaM
MO3HAHUS TPU W3YYCHHH BEIIECTB M XHUMHYECKUX pEakiuid, B (OPMHUPOBAHUU
Y Pa3BUTUM TI03HABATECJIbHBIX YMEHUW M WX MPUMEHEHUU B y4eOHO-TIO3HABATEIHLHOMN
U y4yeOHO-UCCIEIOBATEILCKON JEATEIbHOCTH, OCBOEHHUU TIpaBWJI 0O€30MacHOro
oOpaIieHus ¢ BEIIeCTBaMU B TOBCEAHEBHOM JKU3HHU.

[Ipy wW3ydeHHMH XWMHUHM Ha YPOBHE OCHOBHOIO OOHIEro OOpa3OBaHMs Ba)KHOE
3HaYCHUE MPUOOPEIIN TaKUe 1eIH, KaK:

dbopmupoBaHue MHTEIJIEKTYaJIbHO pa3BUTOMN JUYHOCTH, TOTOBOM
K €aM000pa30BaHHIO, COTPYIHUYECTBY, CAMOCTOATEIBLHOMY IMPUHATUIO PEUICHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAIM KU3HU;

HaIMpaBJICHHOCTh OOYyYEHHUSI HAa CHUCTEMATHYECKOE MPHOOIIECHUE OO0Yy4Yaromuxcs
K CaMOCTOSTEJIbHOW TO3HABATEIBHON JEATEIHbHOCTH, HAYyYHBIM METOJAaM I[1O3HaHUS,
(bOpPMUPYIONTUM MOTHBAITMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUU,

obecrieueHre yCciIoBUi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YJaIONUMUCS OTIBITa
pa3HOOOpa3HOW JAESATENbHOCTH, TO3HAHUS W CAMOIO3HAHMS, KIIOYEBBIX HABHIKOB
(KTFOUEBBIX KOMIETEHIINN ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE I Pa3IMYHBIX BUJIOB
JeATEeIIbHOCTH;

dbopmupoBaHre o0me (yHKIIMOHATBLHON M €CTECTBEHHO-HAYYHON T'PaMOTHOCTH,
B TOM YHCJIe YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPYIKAIOIIETO MUPA, UCTIONB3YSI
3HAHUS U ONBIT, MOJYYEHHBbIE MPU HU3YYCHUU XUMUHU, MPUMEHITh UX MHPHU PELICHUU
npo6JieM B TOBCEAHEBHOM KU3HU U TPYIOBOU €SI TEIHOCTH;

dbopmupoBaHre y oOOydYarommxcss TYMaHUCTUYECKUX OTHOIICHUHM, TMOHUMAaHUs
[IEHHOCTH XUMHUYECKUX 3HAHUU [JIs1 BBIPAOOTKH HKOJOTHYECKU II€JIeCO00pPa3HOTrO
MOBEJICHUS B OBITY U TPYJOBOM JESITEIHLHOCTH B IEJISIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKpYKaroUEN MPUPOTHON CPEIbI;

pa3BUTHE MOTHBAlUM K  OOY4YeHHIO, CIIOCOOHOCTE K  CaMOKOHTPOIIIO
¥ CAaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIIEUYEIIOBEYECKUX IIEHHOCTEM, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAIBHEHUIIIET0 00yUeHUS.

OO6iee ynMca0 94acoB, PEKOMEHJOBAHHBIX JJIi M3Yy4YeHUS XUMHUHU, — 136 4acos:
B 8 KJacce — 68 4acoB (2 yaca B HeJlento), B 9 kitacce — 68 yacoB (2 yaca B HEJIETIO).



J7ia Ka)a0ro Kiacca MpelyCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET
OBITH UCIIOJIL30BAHO YUYaCTHUKAMHU 00pa30BaTEILHOTO Mpoliecca B Lesax popMupoBaHus
BapUATHUBHOMN COCTABJIAIONICH cOoJiepkKaHUs KOHKPETHOM padodeit mporpamMel. [Ipu aTom
oOs3aTenbHas (MHBapUWAHTHAs) YacTh COJACPXKAHUS TMpPEaMeTa, YCTAaHOBJICHHAS
npuMepHON paboyeil mporpaMMon, U BpeMsi, OTBOJIMMOE Ha €€ U3yueHUe, JOJIKHBI ObITh
COXPAaHEHBI ITOJTHOCTBIO.



COJAEPXKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuu. Posib XuMHM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. dusznyeckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue Bemects. [lonsTue
0 MeToAax MOo3HaHWsA B XuMuU. YucTteie BemecTBa u cMecu. CrocoObl pas3ieieHus
CMeEcCei.

ATOMBI U MOJIEKYJbl. XUMUYECKHUE 3JIeMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThle U CIIOXKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTEIBbHAs aTroMHass Macca. OTHocHTEIbHAs
MOJIEKYJIIpHas Macca. MaccoBas J0JIsi XUMUYECKOT0 3JIEMEHTA B COCUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA, MACChI
W 4YHWClia CTPYKTYPHBIX €IUHUIl BelecTBa. Pacuérel mo QopmylaM XHUMUYECKHX
COCIUHCHUM.

OU3NYECKUE U XUMUYECKHE SIBJICHUS. XMUMUYECKasl PEAKUIHs U €€ MPU3HAKU. 3aKOH
COXpPAHEHMSI MacCChl BEIIECTB. XUMHUYECKUE ypaBHEeHMs. Knaccudukaiuss XUMUYECKUX
peakiuii (CoequHeHUs, pa3IoKEHHS, 3aMeIleHUs, 0OMEeHa).

Xumuueckuil SKCnepumMeHm:

3HAKOMCTBO C XHMMHYECKOW TOCYJIOM, MpaBuiamMu paboThl B J1abopaTopuul U
npuéMamMu oOpalieHusi ¢ JiabopaTOpHBIM OOOpPYJAOBaHUEM, H3YYEHHUE W OMNHCAHUE
(bU3UYECKUX CBOMCTB 00pa3IioB HEOPraHWMYECKHUX BEIECTB, HAOMIOACHUE (HHU3UICCKUX
(TutaBeHUE BOCKA, TasHUE JIbJIa, paCTUpPaHUE caxapa B CTYIKE, KUTICHUE U KOHACHCAIUS
BOAbI) M XUMHYECKUX (TOpEeHHE CBeYM, TMPOKAIMBAHHE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KUCJIOTOW) SIBJICHUHM, HAOJIOJEHWE W OMHCAHUE TMPU3HAKOB
NPOTEKaHUS XMMUYECKHX peakluil (pas3iiokeHue caxapa, B3aUMOJEHCTBUE CEPHOMN
KHUCIIOTBI C XJIopugoM Oapus, pasznoxenue ruapokcuna meau (II) mpu HarpeBanuwm,
B3aMMO/IEHCTBHE Kelie3a ¢ pacTBopoM cosiu meau (II), uzydenue crnocoboB pasneneHust
cMecedl (C TIOMOIIBI0 MarHuTa, (QUIBTPOBAaHWE, BHIAPUBAHUE, JUCTUJUISIIHS,
xpomartorpadus), TPOBEICHUE OYUCTKH MOBAPEHHOW COJM, HAOIIO/IEHUE W OMHUCAHUE
pEe3yJabTAaTOB TMPOBEJCHUSI OIbITA, WIIIOCTPUPYIOIMIETO 3aKOH COXPAHEHUS MAacCChl,
CO3/IJaHUE€ MOJIeNIel MOJIEKYJ (IIIapOCTEPHKHEBBIX ).

BaxxHeuime npeacraBuTe 4 HEOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kuciopos — 351eMEeHT 1 IpOCTOE BEMWIECTBO.
HaxoxneHnue kuciaopoja B mpupoze, (pu3nueckue U XMMUYECKHE CBOMCTBA (peakuuu
ropenusi). Oxcunel. [lpumenenune xucimopoga. CrocoObl TONYYEHHUS KHUCIOPOJa
B jaboparopuu W MNpoMbIIUIEHHOCTH. KpyroBopot kuciopoma B mpupoje. O30H —
AUTOTPOITHAS MOAU(PUKAIINS KACTIOPO/Ia.



TennoBoit 3 ekt XUMUYECKOM peaklnu, TePMOXUMUYECKUE YPaBHEHUS, 3K30-
U DHJIOTEPMUYECKHE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHUE BO3/yXa,
yCUJIEHUE TTApHUKOBOTO 3(peKTa, pa3pylieHue 030HOBOTO CJIOSI.

Bonopon — snemeHT U mpoctoe BemiectBo. HaxokleHne BoaopoJa B MPUPOJE,
bu3MYecKue U XUMUYECKUE CBONCTBA, MPUMEHEHUE, CIIOCOORI moaydeHus. KuciuoTer u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUECKUM YPaBHEHUSIM.

dusnveckre cBOMCTBA BoJbl. Boga kak pactBopurens. PactBopsl. HackieHnHbie n
HEHACBILLICHHBIE pacTBOPbI. PaCTBOPUMOCTH BEMIECTB B BoJe. MaccoBas 107151 BEIIECTBA
B pacTBope. XUMHUYECKHE CBOMCTBA BOAbL. OcHoBaHusA. Poiib pacTBOPOB B MPUPOJIE U
B J)KM3HHU 4esioBeKa. KpyroBopoT Boibl B pUpoAe. 3arpsi3HEHHE MPUPOIHbIX BOJ. OXpaHa
Y OYKCTKA MMPUPOJHBIX BOJ.

Knaccudukanuss Heopranmdyeckux coeauHeHuid. Oxcuapl. Knaccudukanus
OKCHUJOB: coJieobpasyroiiue (ocHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) 151
HecoseoOpasyronue. HoMmenknarypa okcuioB. du3nyeckue U XUMHUUYECKUE CBOMCTBA
OoKkcHuA0B. [lonydeHrne OKCUIOB.

OcnoBanus. Knaccudukaius ocHOBaHUi: MIETOYM U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenknarypa ocHoBaHuil. @PuU3NMYEeCKME U XUMHYECKUE CBOMCTBA OCHOBAHMHM.
[TosrydyeHre OCHOBaHHUM.

Kucnotel. Knaccudukanusa kucinor. Homenkmarypa xkucior. dusnyeckue u
XUMHYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTM MetaiuioB H.H. bekeroa. [lonyuenue
KHUCJIOT.

Comu. Homenknarypa conei. ®U3nueckue 1 XMMAYECKUE CBOMCTBA COJICH.
[TomyuyeHue conen.

I'eneTnyeckas cBsI3bp MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii 5KCnepumenm:

KAUE€CTBEHHOE OIPEACICHUE COJEPKAHMUSI KHUCJIOpOJa B BO3IYyXE, MOJIyYEHHUE,
coOuMpaHue, pacro3HABaHWE W  HW3YYEHHE CBOMCTB  KHUCIOpOJa,  HAOIOJeHHE
B3aMMO/JICHCTBUS BELIECTB C KUCJIOPOJOM M YCIIOBUS BOBHMKHOBEHUS M IPEKPAIllCHUS
ropenusi (mokapa), O3HaKOMJIEHHE C OOpasllaMd OKCHJOB M OMNHCAHHE HMX CBOWCTB,
MOJIy4eHHe, coOMpaHHe, pacro3HaBaHWE W W3YYEHHE CBOMCTB BOAOpOJa (ropeHue),
B3auMojielicTBue Bogopoga ¢ okcugoM Meaw (1) (BO3MOXHO —HCIOJIB30BaHKE
BUJIEOMATEPUAJIOB), HAOJIIOIEHHE 00pa3IIoB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCeJOBaHKE
0COOCHHOCTEW PACTBOPEHUSI BEIIECTB C PA3IMYHON PaCTBOPHUMOCTHIO, MPUTOTOBIICHHE
PacTBOPOB € OMPEACIEHHON MaCCOBOM JIOJIEH paCTBOPEHHOIO BEIIIECTBA, B3AMMOJCHCTBUE
BOAbl C MeTaulaMu (HaTpueM U KajlblueM) (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), MCCIEIOBaHNE OOpa3I[OB HEOPraHWYECKUX BEIIECTB Pa3TMUHBIX
KJIACCOB, HAOJTIOICHUE U3MEHEHUS OKPACKU MHANKATOPOB B PACTBOPAX KUCIIOT U IIEI0YECH,
u3ydeHue B3auMojeicTBusl okcuaa meau (1) ¢ pacTBOpoM cepHOM KHCIIOTBI, KUCIOT
C METaJUlaMU, PEAKIMN HEUTPAIU3aliH, II0JTy4YCHHE HEPACTBOPUMBIX OCHOBaHUI,



BBITECHEHUE OJHOTO METaJUIa JPYTMM M3 PacTBOpa COJIM, PELICHUE DKCIIEPUMEHTAIBHBIX
3a/1a4 110 TeMe «BakHenme Ki1acCbl HEOPraHUYECKUX COCAUHEHUID.

IMepuoauueckui 3akoH U Ilepuoauyeckass cucTeMa XUMHYECKHX JJIEMEHTOB
JL.A. MenpgesneeBa. CtpoeHue aTomMoB. XHUMHUYeCKas CBA3b. OKHUCIUTEIHHO-
BOCCTAHOBHUTE/IbHbIC PEaKIUH

[lepBble MOMNBITKU KJIACCU(PUKAIUU XUMUYECKUX AeMeHTOB. [loHdaTHe o rpymnmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMEIBHBIE METAJLIbI, TAJIOT€HbI, THEPTHHIE
ras3bl). JE€MEHTHI, KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCUIBI U THIPOKCHU/IBI.

Ileppogmueckuinn 3akoH. Ilepuognueckas cucreMa XUMHUYECKHX JJIEMEHTOB
J.N. MenneneeBa. KopoTkonepuoanas u aiuHHornepuoaHas dopmel [leproanueckoit
cUCTeMbI XuMHuueckux asemMeHToB .M. Menneneesa. Ilepronsl u rpymiibsl. Pu3ndyeckun
CMBICJI HOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aTomHbIX siaep. M3oromsl. Onextponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XMMHUECKUX 3JIEMEHTOB lleproanueckoil
cucrembl .M. MenzaeneeBa. XapakTepuCTHKA XUMHMUYECKOIO JJIEMEHTa II0 €T0
noJiokeHuto B [lepunoanueckoii cucreme .M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsS paadyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOJaM.

3nauenue [lepnogmueckoro 3akona u llepponnueckon cHCTEMbI XUMUYECKHAX
AJIEMEHTOB JUIS Pa3BUTHA HAyKH U NpakTuku. /(.M. MenneneeB — y4€HbIl U rpakIaHUH.

Xumuueckass  cBi3b. KoBasieHTHas (MoJisipHasT M HENOJIApHAsl)  CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAs CBA3b.

Crenenp okucineHus. OKUCIUTENBHOBOCCTAHOBUTENBHBIE peakiuu. lIponeccer
OKHCJIEHUS] U BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckui dsKcnepumenm:

U3ydeHHe oO0pa3loB BENIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBHE
TUJIPOKCHAA IIMHKA C pacTBOpaMy KHUCJIOT M IIEJ0Yei, IPOBEJACHUE OIBITOB,
WUTIOCTPUPYIONIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
PEAKIIUM PA3I0KEHUS, COSTUHEHUSA).

Mesicnpeomemuvie cés3u

Peanuzanusi MEXNpEAMETHBIX CBSI3€H MpU M3YYEHHMHM XUMHM B 8 Kijacce
OCYIIECTBIISICTCS Yepe3 MUCIIOIb30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX TOHATHH, TaK
U TIOHATHUH, SBIAIOIIMXCS CUCTEMHBIMHU I OTACJBHBIX TMPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIUKJIA.

OO0mre ecTeCTBEHHOHAYYHbBIC TIOHSTHS: HAYUHBIM (DAKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHajau3, CHUHTE3, KiaccuuKaiusa, TMepUoOJUIHOCTh, HAONIOJECHUE, OKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBIICHHUE.

®du3uKa: MaTtepusi, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUJ, U30TOIIHI,
PaIoOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUH 3apsl, BEIIECTBO, TE€JIO, 00BEM,
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arperaTHOe COCTOSIHHE BEIIECTBA, ra3, (Pru3ndecKrue BEININHBI, SUHUIIBI H3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE37b1, ColHIIE.

buonorus: porocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TIOPOIbI, TIOJIE3HBIC
UCKOTIaeMbI€, TOTUTMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKLMs

[lepuomnueckut 3akoH. llepmommueckas cucremMa XUMHYECKHX SJIEMEHTOB
JA.N. MenneneeBa. CrtpoeHune aTroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kallvsl, KaJbLHUS W UX COCAUHCHUU
B COOTBETCTBUH C MOJIOKEHUEM JIEMEHTOB B [leprnoanueckoi CUCTEME U CTPOEHUEM KX
aTOMOB.

Ctpoenue BenecTBa: BUAbl XUMAYECKON CBSA3U. THUIMBI KPUCTALUIMUYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOM pEWETKM H BUAA
XUMHYECKOU CBA3HU.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIACCAM HEOPTAHUYECKUX COCITMHEHU,
TEHETUYECKAs CBSA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus  XUMUYECKHX  peakIui MO  pa3du4HbIM  IPU3HAKaM
(Mo 4MCIly ¥ COCTaBY YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIIOBOMY dddeKTy,
M0 H3MEHECHUIO CTENEHEW OKUCICHHUS XUMHUUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH,
M0 Y4YaCTHIO KaTajau3aropa). DK30- U JHIAOTEPMUUYECKUE PEAKIIHH, TEPMOXHUMHUUECCKUE
YpaBHEHHS.

[lonsiTue O ckopocTH XHMHYecKol peakuuu. I[loHsTue 00 o0O0paTUMbBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusix. llonarue o karanuze. IloHdATMHE O ~ XMMHYECKOM  PaBHOBECHM.
DaKTOpPbI, BIUAIOIIAE HA CKOPOCTh XUMUYECKON PEAKIIUM U TMOJOXKECHUE XUMHUYECKOTO
paBHOBECHUSL.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC peaxkuuu, AIEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHON peakunu. COCTaBICHUE YPABHEHUN OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUHN C UCIIOJIL30BAHUEM METO/1a AJIEKTPOHHOTO OanaHca.

Teopus >SJIEKTPOIUTUYECKON JUCCOIUALIMU. DJIEKTPOJIUTHI W HEIJIEKTPOJIUTHI.
Katnonbl, aHuMOHBI. MexaHW3M JUCCOLMAIMM BEIIECTB C Pa3JIMYHBIMU BUJIAMH
xuMudeckoi cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakiuu moHHOrO OOMEHa. YCIIOBUS TPOTEKAHUS PEaKIMid HWOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE MOHHBIC YpaBHEHUS peakiuii. CBONCTBA KUCIOT, OCHOBAHUMN U
CoJIEM B CBeTE MpEACTaBICHUM 00 DJIEKTPOJUTUYECKOW nuccoumarnuu. KauecTBeHHbIE
peakuuu Ha UoHbIL. [IoHSATHE O THAPOIU3E COJIEH.
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Xumuueckuu s3Kcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEMETOK  HEOPraHWYECKHX
BELIECTB — METAJUIOB U HEMETAJJIOB (TpaduTa U anmasa), CJIOKHBIX BEHIECTB (XJIOpuia
HaATpHs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaklu OT BO3IACHCTBUSA
pa3nuuHBIX (PAKTOPOB, HCCIEAOBAHUE BJICKTPOMPOBOJAHOCTH PACTBOPOB BEIIECTB,
npoluecca AUCCOLMAMUA KUCIIOT, 1EN04Yed U coel (BO3MOXKHO MCIOJIb30BaHUE BUJEO
MaTepHaloB), IPOBEACHHUE OIBITOB, MILTIOCTPUPYIOIINUX TPU3HAKH MPOTEKAHUS PEAKIUN
MOHHOTO 0OMeHa (00pa3oBaHUE OCAJIKa, BBIJEIICHUE ra3a, 00pa3oBaHKUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLIMid (ropeHue,
peakluuu pPas3ioKEHUs, COCIMHEHHUs), pacllO3HABAaHUE HEOPraHWUYECKHX BELIECTB
C MIOMOILBIO KaUE€CTBEHHBIX PEAaKIIMI HAa HOHBI, PEIICHNE SKCIIEPUMEHTAIbHBIX 3a/1au.

HemeTaJsibl 1 X cOeIMHEHUS

OO6m1as xapakTepUCTHKA rajJoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepPHbIE
cTeneHu okuciieHud. CtpoeHue u Gu3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB — I'AJIOT€HOB.
XUMUYECKHE CBOWMCTBA Ha IMpUMepe XJopa (B3aUMOJEHCTBUE C METaJulaMH,
HEMETaJUIAMH, IIeJo4aMu). Xa0poBoaopoa. ComsiHasg KUCIO0Ta, XUMUYECKUE CBOMCTBA,
NIOJIy4eHHUE, IPUMEHEHME. J[eliCTBHE XJI0Opa U XJIOPOBOJOPOJa Ha OPraHM3M 4YeJIOBEKa.

BakHelmme XJIOpUbl ¥ UX HAXO0XKJIEHUE B IPUPO/IE.
O61as xapakrepuctuka 351eMeHTOB VIA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne M (PU3NYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — KUCIIOPOJA U Cepbl. AJITIOTPOIHbIE MOAU(DHUKALIMKI KUCIOPOIa U CEPBHI.
XuMmunyeckue cBOMCTBa cepbl. CepoBOIOPOA, CTPOEHUE, PUINUECKUE U XUMUUYECKUE
cBoicTBa. OKCHJIBI CEphl KaK NPEICTaBUTENN KHCIOTHBIX OKCUAOB. CepHas KUCIOTa,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA (00IIME KaK MPEeJACTaBUTENS Kilacca KUCIOT U
cnenupuyeckne). XMMUYECKUE PEaKIInH, JISKAIIUe B OCHOBE TPOMBIIIUIEHHOTO CIToco0a
MOJTy4YEHUS CEPHOU KUCIOTHI. [[pruMenenne cepHor KuciaoThl. Cou CEpHOM KUCIIOTHI,
KaueCcTBeHHas peakuus Ha cyibpar-uoH. HaxoxaeHue cepbl U €€ coelIUHEHUU
B IIpUpOoJe. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbl COCIHMHEHHUSIMU CEPBI
(KUCIOTHBIE JOK/IH, 3arPA3HEHUE BO3yXa U BOJOEMOB), CLIOCOOBI €r0 MPEJOTBPALLCHUS.
OO6mmas xapakTepucTika sneMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIEC CTENIEHU OKUCIEHUS. A30T, paclipoCTpaHEHUE B IPUPOJE, PU3NUECKUE U
XUMUYECKUe cBoicTBa. KpyroBopor azorta B mpupoae. AMMHAK, ero Gu3nyeckue u
XUMHUYECKHUE CBOMCTBA, MOJlyueHne M npuMeHeHue. Coilu aMMOHMS, X (U3NuecKue
U XUMHUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha HOHbl aMMOHHUS.
A3oTHas KucioTa, €€ mojydeHue, Gu3nuecKkue U XMMHUYECKHe CBOMCTBa (00IIMe Kak
IpeCTaBUTENS Kilacca KUCIOT U crienupuyeckue). Mcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHMSI B KayeCcTBE MHUHEpAIbHBIX yAOOpeHUH. XHUMHUECKOe 3arpsi3HEHUE
OKpPYXaIOILEH Cpeibl COETMHEHUSMU a30Ta (KUCJIOTHBIE TOK/IN, 3arpsA3HEHUE BO31yXa,
o4Bbl U BoA0EMOB). Docdop, amnorponHsie moaudukaiuu Gocdopa, puznueckue u
xumudeckue cBoiictBa. Okcun pochopa (V) u bocdopnas kucnora, pusndeckue
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U XUMUYECKHE CBOWCTBa, TmoimydeHue. Vcmomb3oBanue ¢GochatoB B KadyecTBe
MUHEpaIbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 31eMeHToB [VA-rpynmnbsl. OcOOeHHOCTH CTPOCHHS AaTOMOB,
XapaKTEpHbIE CTEMEHW  OKHUCICHHUA. YTIEpoJ]l, aJJIOTPONHbIE  MOAU(DUKALINH,
pacnpocTpaHeHHEe B Tpupoze, (U3MYECKHE W XUMHYECKHE CBOWCTBA. AmcopOrus.
Kpyrosoport yriepona B npupoje. Okcusipl yriaepoja, ux QU3ndeckue U XUMUYECKUe
CBOICTBA, JACHCTBUE HA KUBBIC OPTraHU3MBI, TIOJYICHHE U IPUMEHEHUE. DKOJIOTUIECKUE
npo0seMbl, CBsi3aHHbIE ¢ OKcusioM yriaepona (IV), runoresa rio0asbHOTO MOTEMIICHUS
KJIMMaTa, MApHUKOBBIA 3PdeKT. YronbHas KUCIOTa U €€ COolM, MX (U3HYECKUEe U
XUMUYECKHE CBOWCTBA, MTOTydeHUE U TpuMeHeHne. KadecTBeHHas peakius Ha KapOooHart-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIUIEHHOCTH U CEJIBCKOM
XO3SIUCTBE.

[TepBoHavyaIbHBIE TIOHATHS 00 OPTAaHMYECKHX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 9TaH, ITWICH, aleTUJICH, STaHOJ, TJIMLEPUH, YKCYCHasl KHUCJIOTA).
[TpupoHBIE ICTOYHUKH YTIIEBOJAOPOIOB (Yroyb, MPUPOIHBIN Ta3, HE(PTH), MPOITYKTHI HX
nepepaboTku (OCH3UH), UX POJIb B OBITY M IPOMBIIIICHHOCTH. [IoHATHE 0 OMOIOTHYECKH
BKHBIX BEIIECTBAaX: >KHUpaX, OejKax, YIJIeBOJaX — M MX pOJIM B KU3HHU YEJIOBEKA.
MartepuaibHOE €AMHCTBO OPTAHMYECKUX U HEOPTAaHWIECKUX COSTUHEHUH.

Kpemnuii, ero ¢usndeckue U XMMUYECKUE CBOMCTBA, MOJYYCHUE U MPUMEHEHUE.
CoenuHeHus kpeMHuUs B npupoje. Oo0mme npeacrasicHus o0 okcuue kpemuaus (1V) u
KpeMHueBoi kucnotre. CUIUKAThI, UX HCIOJb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiiiime cTpouTenbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300etoH. [IpoOnembl 6€30MacHOr0 MCIHOJIb30BaHUSL CTPOUTENIBHBIX MaTEpHalioB
B IOBCEITHEBHOW JKU3HM.

Xumuyeckuu 5KCnepumenm:

M3yuyeHHE O0pa3loB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOM KHUCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMM Ha XJOPUA-WOHBI M HAONIOJEHHUE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpaXkarouiue (pU3nUecKre U XMMUYECKHUE CBOMCTBA raJIOT€HOB U
UX COEOUHEHUM (BO3MOXKHO HCIIONb30BAHUE BHJIEOMATEPUAIOB), O3HAKOMJICHUE
c oOpa3uaMu XJOpHIOB (TaJIOT€HUIOB), O3HAKOMJICHHE C 0Opa3lamMu cepbl U €€
COEIMHEHUSMH (BO3MOKHO HCIIOJIb30BaHUE BUIECOMATEPHUATIOB), HAOIIOAEHUE Tpoliecca
OoOyTJIMBaHMS caxapa MoJl IeWCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yUEHUE
XUMUYECKUX CBONCTB pa30aBICEHHON CEpPHON KHUCIIOTHI, MPOBEJIECHHUE KaueCTBEHHOU
peakiuu Ha cynb(paT-uOH M HaOJIOJIeHHe NpHu3HaKa €€ NpPOTEeKaHHs, O3HAKOMIICHHE
c (¢u3M4YecKUMHU CBOWCTBaAMH a3zoTa, (ocdhopa U uX CcoenMHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BUAEOMATEPUAJIOB), 00Opa3liaMH a30THBIX U (POCPOPHBIX yIOOpEHUH,
noJiyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHUE CBOMCTB aMMHaKa, MPOBEICHUE
KayeCTBEHHBIX pEaklUUi Ha MOH aMMOHUSA U (hochaT-MOH U U3yuEHUE NPU3HAKOB HUX
IIPOTEKAHUs, B3aUMOJCHUCTBUE KOHLEHTPUPOBAHHONW a30THOM KHUCIOTBI C MEIbIO
(BO3MO>XHO HCHOJB30BAHUE BUICOMATEPHUATIOB), U3YUEHUE MOJEJIEH KPUCTAIUIMYECKUX
pemérok anMasa, rpadura, QpyuiepeHa, 03HaKOMJICHHUE ¢ TIPOIIECCOM aJcopOLuu
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PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YITIEM M YCTPOWCTBOM MNPOTHMBOrasa,
NOJlydYeHUE, COOMpaHUE, pacClO3HABAHME W M3yYEHUE CBOWCTB YIJIEKUCIIOIO Tas3a,
IPOBEJCHUE KAYECTBEHHBIX pEakluil Ha KapOOHAaT U CUJIMKAaT-UOHbI U H3y4YEHUE
IIPU3HAKOB MX  NPOTEKaHWs, O3HAKOMJICHME C  MNPOAYKUMEH  CWIMKATHOU
IIPOMBILJICHHOCTH, PELICHUE OHKCICPUMEHTAIBHBIX 3a1ay 1o TeMme «Baxuenmue
HEMETAJUIbI U UX COCIUHEHUSY.

MeTaJJibl 1 UX COeTUHEHUSA
OO6m1as xapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHHMH HX
nosioxkenus B [lepuonnueckon cucreme xumuueckux sneMmeHToB JI.M. MenneneeBa u
cTpoeHusi atToMoB. CTpoeHrne MeTaioB. MeTtajuinueckasi CBA3b M METaIMYecKast
KpUCTaJUIMYeCKasg pemeTka. DJEKTPOXUMHUUYECKUM psii  HANPSOKEHUH METaJUIoB.
du3nyecKre 1 XUMHUIECKUE CBOMCTBA META/LTOB. OOIIIHE CITOCOOBI TTOTYICHHS METAJIIOB.
[ToHsaTHE O KOPPO3UK METAIOB, OCHOBHBIEC CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CriiaBbl
(cTanb, 4yryH, TIOPATIOMUHUN, OpOH3a) ¥ UX IPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[[lenounsie MeTabl: MONOXKEHHWE B llepHonnueckor CHCTEME XUMHUYECKHX
anementoB J[.MI. MeHneneeBa, CTpO€HHE HX aTOMOB, HAXOXJICHUE B MPHUPOJE.
dusznyeckue W XMMHUYECKHE CBOMCTBA (Ha mpumepe Hatpus W Kaimus). Okcuasl U
TUJIPOKCUBI HATPUA U Kalns. [[puMeHeHne MEeT0UYHbIX METAIIIOB U UX COCTUHEHUM.

[I{er0yHO3€MENBbHBIE METAIUIBI MArHUK M KaJbIUU: NoJI0OkeHNE B [leproanueckoit
cucTeMe XuMuuyeckux 35eMeHToB .M. MenaeneeBa, CTpO€HHUE UX aTOMOB, HAXOXKICHUE
B npupoge. Ouznyeckne M XUMMHUYECKHE CBOWCTBA MAarHus W Kaublus. BakHenine
COCIMHEHUS KaJblUs (OKCHHA, THUAPOKCHUMI, coiu). JKECTKOCTH BOABI M CIOCOOBI €&
YCTpAHCHMUA.

AnroMuHUNA: TIoNOXKeHHWe B llepmoamyeckoil cCUCTEME XHUMHUYECKHUX DSJIEMEHTOB
JA.N. MenneneeBa, CTpoeHHE aroMa, HaxOXIeHHe B mnpupome. Duznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUI. AMQOTEpHBbIE CBOWCTBA OKCHAAa M THAPOKCHIA
AJTIOMUHUSL.

Kenezo: mnonoxkenue B Ilepuoguyeckom CUCTEME XHUMHUYECKUX  DJIEMECHTOB
JAWN. MenneneeBa, CTpoeHHE aroMa, HaxoxIeHWe B npupoae. Duznueckue u
XUMHYECKHE CBOMCTBA *kene3a. OKkcubl, ruapokcuabl U comu xxenesa (11) u sxenesa (1),
MX COCTaB, CBOMCTBA U MOJYUYCHHUE.

Xumuueckuil SKCnepumenm:

03HAKOMJICHHE C oOpa3aMy METaJlJIOB M CIUIABOB, MX (DH3WYESCKUMHU CBOMCTBAMHU,
U3yYeHUE  pe3yJbTaTOB  KOPPO3WM  METAIOB  (BO3MOXKHO  HCIIOJIH30BaHUE
BHUJICOMATEPUAIIOB), OCOOEHHOCTEH B3aUMOJICUCTBUS OKCH/IA KaJIbIUs U HATPUS C BOJION
(BO3MOIKHO HCIIOJIb30BAaHHUE BUACOMATEPHAJIOB), UCCISAOBAHNE CBOMCTB KECTKOM BOIBI,
mporiecca TOPEHUs Kelie3a B KUCIopoie (BO3MOXKHO UCITOIB30BaHNE BUICOMATEPHUATIOR),
MIPU3HAKOB MIPOTEKAHMUS KAUCCTBEHHBIX PEaKIINi Ha HOHBI (MarHus, KaJIbIH, A TFOMUHHUS,
nuaka, xenesa (II) u xenesa (II1), meau (1), HaGMIOMEHHE M OMHMCAHUE MPOIIECCOB
OKpaIllMBaHMS IIAMCHH MOHAMU HATPUS, KU M KaJIbIHs (BO3MOXKHO MCIIOJb30BaHHE
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BUJICOMATEPHUAIIOB), MCCIIeNOBaHNE aM(pOTEPHBIX CBOWCTB THAPOKCHUIA ATIOMHHHS W
TUJPOKCUJA IIMHKA, PEIICHUE SKCIEPUMEHTABHBIX 3a7ad 1o TeMe «BaxHeilne
METAJUIBI U UX COEIUHEHUS.

XuMHUS 4 OKPY/KAKWIIas cpeaa

BemecTtsa u Marepuansl B IIOBCEIHEBHOM JKW3HM 4ellOBEeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHUYECKMX peakuuil B ObITy. IlepBas momomp npu
XUMHUYECKUX OKOTaX U OTPABICHUSX.

XUMUYECKOE 3arpsA3HEHHE OKpYXKalolled cpeapl (MpeaenpHas JOMyCcTUMas
KoHIeHTpauus BeulecTB (nanee — [I/JIK). Ponp Xxumum B pelIeHUU HKOJIOTUYECKUX
npooIieM.

Xumuueckuu dsKcnepumenm:
M3yueHue oOpa3IoB MaTepualioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIC
MaTepHabl).

Meorcnpeomemnule cesa3u

Peasmszannst MexnpeaMETHBIX CBA3€HM IIPM M3YYEHHMM XHMHUUM B 9 Kiacce
OCYILIECTBIISIETCS YEpe3 UCII0JIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
U TIOHSITHH, SBIAIOMIUXCS CHUCTEMHBIMH IS OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOTO IUKIIA.

OO01ue ecTeCTBEHHO-HAY4YHbIC TOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpHs,
aHallu3, CHUHTE3, Kiaccu(uKauus, MEpUOJUYHOCTh, HAOIIOJECHUE, DSKCIEPUMEHT,
MOJICJIMPOBAaHUE, M3MEPEHHE, MOJEINb, SBICHUE, MApHUKOBBIN 3¢ (HEeKT, TeXHOJIOTHS,
MaTepHabl.

®duszuka: mMaTepus, aToM, JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIIbI,
pPalOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUI 3apsll, MPOBOJIHUKH, TOTYIIPOBOTHUKH,
TURJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TE€JI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTaNIMYECKash pemeTKa, CIUIaBbl, (PU3NYECKHUE
BEJIMYMHBI, €AMHUIIBI HU3MEPEHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3.bI,
Connue.

buonorusa: ¢dortocuntes, apixanue, Ouochepa, HSKOcCHCTEMa, MHUHEPAIbHBIC
y10OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE MOPOJbI, IMOJIE3HBIC
UCKOTIaeMble, TOIUIMBO, BOJTHBIE PECYPCHI.

15



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMIHOCTHBIC PE3yNIbTaThl OCBOCHHS IIPOrPAaMMBbI OCHOBHOT'O OOIIEro 00pa3oBaHUs
JIOCTHTAIOTCSI B XOA€¢ OOy4YeHHS XUMHUU B CAMHCTBE YYEOHOW M BOCHHUTATEIHHON
JEATETLHOCTH B COOTBETCTBHH C TPATUITMOHHBIMHI POCCUHUCKUMHE COITMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, PUHSATHIMHU B OOIIIECCTBE MTPaBUIaMU K HOpMaMHU
MOBEICHUS M CTIOCOOCTBYIOT ITPOIIECCAaM CAMOIIO3HAHWS, CAMOPA3BUTHS M COITUATN3AIIAN
00ydJarommxcs.

JInanocTHBIE pe3ynbTaThl OTpaXKaroT FOTOBHOCTH 00yJaroIXCs
PYKOBOJICTBOBAThCSI CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMA W PACIINPEHUE
OIIbITA JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) NnaTpHOTHYECKOTO BOCTIMTAHUS

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY H
HAay4YHOMY HaCJIe/IUI0, TOHUMAaHUs 3HAYEHUS! XUMUYECKOW HAYKH B )KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOM MHQOpMaIMe O MeperoBbIX
JOCTHXKEHHUSIX M OTKPBITHSIX MUPOBOM M OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUSAX 00 yCTpOICTBE MUpa U OOILECTBA;

2) TpaKIaHCKOT0 BOCTIMTAHHUS:

IIPEJCTABJIEHUS O COLMAJIbHBIX HOPMAX U IpPaBUJIaX MEXIMYHOCTHBIX OTHOLICHUHN
B KOJUIEKTUBE, KOMMYHUKATUBHOU KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, yueOHO-
MCCIIEIOBATENIbCKOM, TBOPYECKOW M JPYIMX BHUIAX JEITEIBHOCTH, T'OTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOW JESATEIBHOCTH TMPHU  BHINIOJHEHUU  YYECOHBIX,
MO3HABATENIbHBIX 3a]1a4, BBIOJIHEHUU XUMUUYECKUX SKCIIEPUMEHTOB, CO3JaHUN YUCOHBIX
IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAHHWIO M B3aWMOIOMOIIM B IIPOLIECCE ITOMU
y4eOHOM JeATEeIbHOCTH, TOTOBHOCTH OIIEHHMBATh CBOE IMOBEJCHUE U TMOCTYNKH CBOMX
TOBapUIIEH C MO3WUIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUA
IOCJIEICTBUN OCTYNKOB;

3) HEeHHOCTH HAYYHOT'0 TO3HAHUSI:

MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XHUMHUYECKOM PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U COCTABISIOLIAE OCHOBY
JUTsl TIOHUMAHHS CYITHOCTH HAYYHOW KapTHHBI MHUpa, MPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS MPUPOIbI, B3AMMOCBS3SIX UEJIIOBEKA C MPUPOJHON CPEIIOH,
O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MI03HABATEIbHbIC MOTHUBBI, HAIIPABJICHHBIC HA NMOJYYE€HUE HOBBIX 3HAHUH 110 XUMUH,
HE0OXO0MMBbIC JUTsl O0BSICHEHUS HAOII0JaEMBIX MTPOIIECCOB U SIBJICHUIA, TO3HABATEIILHOM,
WH()OPMAITMOHHON U YMTATEIIbCKOU KYJIbTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIHHON
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paboThI C yueOHBIMU TEKCTAMH, CITPABOYHOM JTUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMU
CpeacTBaMU UH(POPMAIIMOHHBIX TEXHOJIOTUM;

UHTEpeC K 00YUEHHUIO U TO3HAHUIO, TH0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K caM000pa30BaHUIO, IPOEKTHOM U HCCIIEI0BATEIbCKON IEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPABIEHHOCTH U YPOBHS 00YUYEHHS B JaIbHEUILIEM;

4) dpopMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 3/10POBbIO,
YCTaHOBKH Ha 370pOBBIN 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUN U HENPUITHE BPEIHBIX
NPUBBIYEK (YNOTPEOJEHUS] aJIKOrOJis, HApKOTUKOB, KypeHHUs), HEOOXOIUMOCTH
coOro/ieHNs npaBuil 0€30IaCHOCTU TNpU OOpalIeHUM € XUMUYECKUMH BEILECTBAMU
B OBITY U pEAIbHOM JKU3HMU;

5) TpyA0BOro BOCHIUTAHUS:

HHTEPEC K MPAKTUYECKOMY H3YYEHHIO IpodeccHii W Tpyaa Pa3IndHOIo poja,
yYBaKEHUE K TPYAy M pe3yjbTaTaM TPYAOBOH JESATEIBHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHCHHS MPEIMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHBIA BBHIOOD WHIAMBHIYaIbHON
TPAeKTOPUHU MPOJOLKEHUS 00pa3oBaHus C y4ETOM JIMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XHWMHH, OOIIECTBCHHBIX HHTEPECOB U TOTPEOHOCTEH, YCIEIIHOM
npopeCCHOHALHON JCSITEIBHOCTH M PAa3BUTHSA HEOOXOAMMBIX YMEHHH, TOTOBHOCTB
aJIalITUPOBATHCS B MPOGECCUOHANBHOU CpeJie;

6) IK0JI0rH4YeCKOr0 BOCTIMTAHHA:

AKOJIOTMYECKHU LIeecO00pa3Hoe OTHOLIEHUE K MPUPOJIE KAK HMCTOYHUKY IKU3ZHH
Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHMSI, TOHUMAaHUE LIEHHOCTH 370POBOT0 U 0€30MacCHOI0
oOpaza JKHU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (u3nyeckoMy U
NICUXUYECKOMY 3J0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIIOJIEHUS IMpaBuil O€3011acHOTO
NOBEAECHUS MpU PaboTe C BEILIECTBAMMU, & TAKKE B CUTYalUAX, YTPOKAIOIINUX 30POBBIO U
JKU3HU JIIOIEH;

CHOCOOHOCTH NPHUMEHSTh 3HAHMS, [OJy4daeMble MpPU  HU3YYEHUU  XUMUH,
JUISL PEIIEHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOUIEH MPUPOIHONU CPENOM, ISl MOBBILICHUS
YPOBHSI 3KOJIOTUYECKON KYJIbTYpPbl, OCO3HAHUSA TJI00ATILHOTO XapaKTepa 3KOJOTUYECKHUX
npo0jaeM W nyTed HUX pelIeHHs MOCPEACTBOM METOIO0B XHUMHH, 3KOJIOTHYECKOTO
MBIILJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATENIbHOM, KOMMYHUKATUBHON U
COLMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B COCTaBE  METaIlpPEIMETHBIX pEe3yJIbTAaTOB BBIJICTISIOT 3HAYMMBbIE
TuTst GOPMHUPOBAHMSI MUPOBO33PEHUS OOIICHAYYHBIC TIOHATHS (3aKOH, TEOPUS, IPUHITHUTI,
rumnoresa, GakTt, cucTemMa, ImpoIecc, IKCIEPUMEHT U IPYroe.), KOTOPbIE HCIOIB3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUEOHBIX IIPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (opMUPOBATh TPEICTABICHUE O IEJOCTHONM HAay4YHOW KapTHHE MHPA,
U YHHMBEpcajbHble yueOHbIe AeHCTBUS (IMO3HABATENIbHbIC, KOMMYHHKATUBHBIE,
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pEryJIATUBHBIE), KOTOpBIE o0ecrneunBaroT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY TUTAHUPOBAHUIO M OCYILIECTBICHUIO YUYEOHOU AESATEIHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE eliCTBUSA
Ba3oBnle Jjornueckue aeiicTBUA:

YMEHUS HCHOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIUIEHUS PU OCBOCHUW 3HAHUWNA:
pPacKphIBaTh CMBIC XHMHYECKUX IMOHATHH (BBIACIATh HMX XapaKTepHbIC MPHU3HAKH,
yCTaHABJIMBAaTh B3aMMOCBSA3b C JIPYTMMH TIOHATUSMH), MCIOJb30BaTh IOHSATHUS
JUIsT OOBSICHEHUST OTACIBHBIX (DAKTOB WM SBJICHUMN, BHIOWPATh OCHOBAHUS W KPHUTEPUU
JUIS KJacCH(PUKAIMM XUMHUUYECKHUX BEIISCTB M XHMHUUYECKUX pEeaKIuid, YCTaHaBIUBATh
MPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXKIY OOBEKTAMHU H3Y4YE€HUS, CTPOUTH JIOTHUYECKHE
paccyxneHus (MHIYKTUBHBIC, JEAyKTUBHBIC, [0 aHAJIOTWH), JeJIaTh BBIBOJBI U
3aKJIIOUCHUS;

YyMEHHE TPUMEHAThH B IMIPOLIECCe TMO3HAHWUSI TOHATHS  (NMPEeIMETHbIE |
METanpeIMETHbIC), CHMBOJMYCCKHE (3HAKOBBIE) MOJCIH, HCIIOJIb3yeMble B XHUMMHH,
npeoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XUMHUHM MOJECIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI AJIEMEHTA), XuMudeckas opMyiia U ypaBHEHUE XUMUYECKON
peakIuyu — MPU PEIICHUH y4eOHO-TM03HABATENIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISITh U XapPaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKK H3YYaE€MbIX
OOBEKTOB — XHMHYECKHUX BEIICCTB M XUMHYECKHX PEAKIHUH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TMPUYUHHO-CJIEACTBEHHBIC CBS3M W MPOTUBOPEYUS B H3YYAEMbBIX
rpoueccax v sIBICHUSX.

Bba3oBble uccienoBare/ibCKue 1eiCTBUA:

YMEHHUE UCIOJb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHHUA, & TaKK€ B KauyeCTBE OCHOBBI JIJIi (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE
ITPAaBUJIIbHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpPETeHHE OMbITa 10 IUIAHUPOBAHWIO, OpPraHU3alMK U  TPOBEIACHUIO
YYEHHUYECKHUX KCIIEPUMEHTOB, YMEHUE HAOIIOAATh 32 X0I0OM IPOIlecca, CAMOCTOATEIHLHO
MIPOTHO3UPOBATH €T0 Pe3ybTaT, (POPMYIUPOBATH 0O0OIIEHNUS U BEIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO OMNBITA, UCCIIEAOBAHMS, COCTABIATh OTUET O MPOAEIAHHOMN padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHHE BbIOHMPaTh, aHAIM3UPOBATH U UHTEPIPETUPOBATH HHPOPMAITUIO PA3TIUUHBIX
BUJIOB U (OpPM TPEICTABICHHUSA, TMOIYyYaEMyI0 W3 Pa3HbIX HMCTOYHUKOB (HAy4YHO-
MONyJISIpHAsT JTUTEpaTypa XUMHYECKOTO COJEepKaHHUs, CIPABOYHBIC MOCOOUS, PECypChl
NHTepHeTa), KpPUTUUECKH  OIICHUBATh  IMPOTHBOPEYUBYID U  HEJIOCTOBEPHYIO
uH(bOpMaIHIO;

yMEHUE TIPUMEHSTh pa3JIMuHble METOJbl M 3alpoChl MPU TOUCKE U OTOOpe
nH(OPMAITUU ¥ COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX JJIsSI BHITIOJTHEHHS YI€OHBIX U
MO3HABATENIbHBIX 3a/1ad OMPENCIEHHOTO0 THUIA, TPUOOPETeHHE OmNbiTa B 00JACTH
WCITIOJIb30BaHUS MH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUIA, OBJIaJICHNE
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KYJbTYPOU aKTUBHOT'O HCIIOJIB30BaHUS PA3TUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BEIOMPATh ONTUMAIBHYIO (OpMY TpencTaBlIeHUS HWHPOpPMAIMA W WIUTIOCTPUPOBATH
perraeMbIe 3a/1a91 HECTIOKHBIMU CXEMaMU, AuarpaMMaM, IpyrumMu (popmamu rpaduku
1 UX KOMOWHAIIHSIMU,

YyMEHHUE HCIOJB30BaTh MW  aHAJIM3UpOBaTh B  Mpolecce  y4eOHOM U
HCCIIEIOBATENIbCKON  JICATEIPHOCTH HMH(POPMAIMI0O O BIHMSHUU IPOMBIIIJIEHHOCTH,
CEIBCKOTO XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH TPUPOTHON CPEIBI.

KoMMmyHuKaTHBHBIE YHUBEPCAJbHbIE YUeOHbIe JeiiCTBUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XO0/€ Nuajora U (WiM) JUCKYCCHM) IO CYIIECTBY
o0cyx/1aeMoi TeMbl, POPMYJIUPOBATH CBOU MPEJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHUS
MPEJIOKEHHOMN 3a]1auH;

MpUOOPETEHUE OIbITa MPE3CHTAIMM PE3YIhTATOB BBIITOJHCHUS XUMHUYECKOTO
sKcepuMeHTa (J1abopaTOpPHOTO OINbITa, JIA0OpPATOPHOW PabOTHl MO MCCIECIOBAHUIO
CBOMCTB BEIECTB, yUeOHOTO NPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH TIO3HABATENBLHON U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOoOJieM Ha OCHOBE
yuéTa OOILIUX UHTEPECOB U COTIACOBAHUS MO3UIUHN (00CYX IeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE TITYPMbI», KOOPJIUHAIIAS COBMECTHBIX NEHCTBHM, ONPEIeICHUE KPUTEPUCB
IO OIIEHKE Ka4eCTBa BHIMIOJHEHHOM pabOThI U APYTHUE);

PerynsitTuBHbIe YHUBepCAJIbHbIEe y4eOHbIE 1eMCTBUS:

YMEHHE CAMOCTOSITEJIBHO OMNPEAECTsATh ULEIU ACATEIbHOCTH, IUJIAHUPOBATD,
OCYIIECTBJISATh, KOHTPOJMPOBATH M TIPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaATh Hambosiee d(PPeKTUBHBIC CIMOCOOBI pEIICHHUS Y4eOHBIX U
MO3HABATENbHBIX  3aJ]a4, CaMOCTOSITEJIbHO COCTAaBJISATh WM  KOPPEKTHUPOBATH
MIPEJIOKEHHBIM aJTOPUTM JEHMCTBUM IPHU BBINOJIHEHUH 33JaHUM C YUETOM IOJTYyUEHUS
HOBBIX 3HAHUW 00 wu3ydaeMbIX OOBEKTAX — BEIIECTBAX M PEaKUUiX, OICHUBATH
COOTBETCTBHE IOJYYEHHOTO pe3yJibTaTa 3asBICHHON €M, YMEHHE HCIOJIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, MMpeIjlaraeMble B YCIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocTtaBe nmpeaMeTHBIX pe3yibTaTOB IO OCBOCHHIO 00S3aTENIbHOTO COJIEpIKaHus,
YCTaHOBJIGHHOTO JaHHOM (enepanbHON pabodeil mporpaMMOM, BBIJICISIOT: OCBOCHHBIC
OOy4YaroNIMMHUCSL Hay4YHbIE 3HAHMS, YMEHUS U CHOCOOBI JAEWCTBUH, crneuuduueckue
JUISL TIpeAMETHON o0sacth «XUMUS», BHUIBI NEATEIbHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMS, €r0 UHTEPIPETALNHU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHbIX YUEOHBIX
Y HOBBIX CUTYAaIIUSX.

K koniy oOyuenuss B 8 kjacce nmpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
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pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX MOHATHI: aToM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJIHAS U
HEOJHOPOJIHAsA), BAJCHTHOCTb, OTHOCUTEIbHAs aTOMHAasi M MOJEKYyJspHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASL Macca, MaccoBasi J0JI1 XUMHUYECKOT O 3JIeMEHTa
B COCIUMHEHUH, MOJSPHBIA 00BEM, OKCHJA, KHUCIOTa, OCHOBaHHE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peaKklnii: peaKMi COCINHEHUS, PEAKIIMH PA3JIOKEHUS, PEAKIUU 3aAMEILIECHUS, PEAKIINH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEAKIUH, TEIUIOBOM 3(PdeKT peakuuu, apo aToma,
AJIGKTPOHHBIN CJOW aTroma, aTOMHas OpOuTajb, paguyc aromMa, XHMMHUYECKas CBS3b,
MOJISIPHAsE M HEMOJISIpHAs KOBAJECHTHAs CBA3b, MOHHAS CBA3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0JIs BellecTBa (ITPOLIEHTHAS] KOHIIEHTPALKs) B paCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHATH 3TH
MOHATHUS NIPU OMKMCAHUU BEIIECTB U UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHHUS (OpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIpE/EIATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIICHb
OKHCJICHUSI DJIEMEHTOB B OWHApHBIX COEAMHEHUAX, NPUHAMIEKHOCTh BEIIECTB
K ONpeen€HHOMY KJIAacCy COEIWHEHUH Mo QopMynaM, BHUJ XHUMUYECKOW CBSI3H
(KoBaJICHTHas! M1 HOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.M. MeHeneeBa: 1eMOHCTPHUPOBATH
NOHMMAaHUE TMEPUOANYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHUX 3JIEMEHTOB OT HUX
nosiokeHuss B llepuogumueckoil cHucTeMe, 3aKOHOB COXPAaHEHHsS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHUSI, 3aKOHa ABOTapo;

ONMKCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy lleproguyeckoil cucrteMbl
XUMHUYECKUX 3JIEMEHTOB: Pa3inyaTh NOHATHS «IJIaBHAs noarpymnmna (A-rpynmna)» u
«mobounas mnoarpynna (b-rpynma)», Mambie U OOJbIIME TEPUOMBI, COOTHOCHTH
0003HaueHusl, KOTOpble UMEIOTCs B Tabmuue «llepuonnueckas cuctemMa XMMUYECKUX
anemeHnToB /.M. MeHneneeBay C 4YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (cOCTaB W 3apsi sapa, oOllee YUCIO BJIEKTPOHOB H
pacnpeiesIieHue UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh  XMMHYECKHUE  DJEMEHThl, HEOpPraHMYEeCKUE  BEIIECTBA,
XUMHUYECKHE peakuuM (MO0 YUCIy M COCTAaBy YYAaCTBYIOIIMX B PEAKLUUU BEILECTB,
1o TEII0BOMY 3P dEKTY);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB PAa3IMYHBIX
KJIAaCCOB,  MOATBEpPXkAas  ONUCAaHWE MPHUMEPAMH  MOJIEKYJSPHBIX  YpaBHEHUH
COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTABA,
BO3MOYKHOCTH MPOTEKAHNS XUMUYECKHUX NIPEBPALLECHUN B PA3JINYHBIX YCIOBUSX;

BBIUHCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIO0 XMMHYECKOTO 3JeMeHTa 1Mo (opMyse COEIUHEHUS], MAaCCOBYIO JOJIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOM pEAKLUY;
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MPUMEHSITh OCHOBHBIE ONIEpPAllMU MBICIUTEILHON JIEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IIeHne, CHUCTeMaTH3allul0, KJIAaCCU(PUKAILIUIO, BBIABICHHE MPUUYMHHO-
CJIEJICTBEHHBIX CBSI3€H — JJI1 M3Y4YEHHUS CBOMCTB BEIIECTB MU XMMUYECKHX PEaKLUM,
€CTECTBEHHO-HAYUYHbIC METO/bI TTO3HAHUS — HAOIIOACHUE, U3MEPEHHE, MOACIUPOBAHUE,
HKCIIEPUMEHT (peasbHbII U MBICIICHHBIN );

clieloBaTh IMpaBWiaM IMOJb30BaHUS XUMHUYECKOM TMOCYI0M U J1abopaTOpHBIM
o0opyJoBaHUEM, a TaKXKe TMpaBuWiaM oOOpamieHus C BEIIeCTBAMH B COOTBETCTBUH
C MHCTPYKIIMSIMU T10 BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO
U COOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCJIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
MPOBOJIUTHh XUMUYECKHUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C IIOMOIIbIO UHIUKATOPOB (JJaKMyC, eHOoI(PTaIenH, METUIIOPAHK U APYTHE).

K koHily oOyueHus B 9 Kjacce mpeaMETHbIE Pe3ysibTaTbl HA 0a30BOM YpPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PACKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATUI: XUMHUYECKUN DJIEMEHT, aTOM,
MOJIEKYJA, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEHIECTBO, BAJICHTHOCTD,
IEKTPOOTPHUILIATENIBHOCTD, CTENEHb OKHUCIEHUS, XUMUYECKas peaklus, XUMHYECKas
CBS3b, TEIUIOBOM 3(P(EKT peakiH, MOJb, MOJSIPHBIM 00BEM, pacTBOpP, SJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIUTHYECKAs JIMCCOLMALMs, pEaKIMd HOHHOTO OOMEHa,
KaTajau3aTop, XHMUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE peaKIuH,
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBJICHHE, aIOTponusi, aMm(pOTEPHOCTh, XMMHUYECKas CBI3b (KOBaJIEHTHas,
WOHHAsA, METaJIMYecKasi), KpUCTaJUIMUecKas peléTka, KOppO3usl METauIOB, CILIaBHI,
CKOPOCTh XMMHMYECKOM peakuuu, MpenesbHO npomnyctuMas KoHueHTpauusa [IIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHI U MPUMEHSATHITU
MOHATHUS NIPU OMMCAHUHU BEILIECTB U UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHUUYECKYI0 CHMBOJMKY ISl COCTaBieHUS (OpMYJ BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENIATh BAJEHTHOCTh W CTENEHb OKHUCIEHUS XHMHYECKHX DJIEMEHTOB
B COCIMHEHMAX PA3JIUYHOTO COCTaBa, NMPUHAMJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy coequHeHud mno ¢GopmysiaMm, BUJ XUMUYECKOM CBs3M (KOBaJIEHTHAs, MOHHAs,
METaJUINYecKasi) B HEOPraHWYECKUX COEIMHEHMSX, 3aps] HOHA [0 XHWMHYECKOU
dopMmyre, xapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKUX COCAMHEHUH, THI
KPUCTAJUIMYECKON PEIETKM KOHKPETHOTO BEIECTBA;

packpbiBath  cMbici  [lepuonmueckoro  3akona .M. MengeneeBa u
JEMOHCTPUPOBATH €r0 MOHUMAHKE: OMUCHIBATh U XapaKTEepPU30BaTh TAOJIUYHYIO POopMy
[leproguyeckold CUCTEMBI XMUMUYECKHX OJJIEMEHTOB: pPa3jinyaTh IOHATHS «TIJIABHAs
noarpymnmna (A-rpynmna)» u «nodounas noarpynna (b-rpynmna)», Manbie u 6obime
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NEPUOAbI, COOTHOCUTh OOO3HAYEHHUS, KOTOPHIE UMEIOTCS B MEPUOJUYECKON TalmHIIe,
C YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U
3apsn sApa, o0lee YUCio JIEKTPOHOB M pacIpe/iesieHue UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U MX COCMHEHUIN
B IIpeJieiax MaJibIX MEPUOAO0B U IIABHBIX MOATPYIII ¢ Y4ETOM CTPOEHHUS UX aTOMOB;
KJIACCUPUIIMPOBATh XMMHUYECKHE OJEMEHTHl, HEOPraHWYeCKHEe  BEIECTBA,
XUMHUYECKHE peakunu (10 YMCIy M COCTaBy YYAacTBYIOIIMX B PEAKLIUU BEIECTB,
10 TerI0BOMY 3 (PEKTy, 0 UBMEHEHUIO CTENIEHEH OKUCICHUS XMMUYECKUX DJIIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATD) OOIIHME U CIeIMPHUECKIEe XUMHUUECKUE CBOMCTBA
MPOCTBHIX U CIOXHBIX BEIIECTB, MOJATBEPKIasi ONMMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHHUM COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIIUM;

COCTABJISITh YPABHEHHS DJICKTPOIUTHUYECKOM NUCCONMAIMU KHUCIOT, MIeJo4Yed u
COJICH, TIOJIHBIE U COKpAIIEHHBIC yYpaBHEHHUS PEaKIMi MOHHOTO OOMEHa, ypaBHEHUS
peakinii, MOATBEPKAAIOIINX CYIIECTBOBAHUE T'€HETUYECKON CBSI3M MEXKIY BEIleCTBAMU
pa3JIMYHbBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajaHca ATUX PeakLnid;

IPOTrHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHUSI, BOBMOXKHOCTH
MPOTEKAHUS XUMUYECKHUX MPEBPALLICHUI B PA3JIMUHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO W MOJSIDHYIO MacChl BEILECTB,
MacCOBYIO JOJK XMMHUYECKOrO 3JIEMEHTa Mo (opMmyse COeIMHEHUS, MaCCOBYIO OO
BEILIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEaKIUU;

coOno/IaTh TpaBUjia TOJB30BAHUS XUMHYECKOM TOCYyAOoM U Ja0OpaTOPHBIM
o0opy/oBaHMEM, a TakKe IpaBWjia oOOpalieHus C BEIIECTBAMH B COOTBETCTBHUHU
C MHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO J1a00OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO
U coOMpaHuIo ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLMH, TOATBEPKAAIONIME KAYECTBEHHBIM COCTAB PAa3IMYHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpWUI-, OpOMHI-, HOAWA-, KapOOHAT-,
docdar-, cunukar-, cyabhar-, TMIAPOKCUA-UOHBI, KATHOHBI aMMOHUS X HOHBI U3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;

NPUMEHSITh OCHOBHBIE ONIEPAllUU MBICIUTEIBbHON JIEATEIIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHeHHE, O0O0O00IIeHHe, CHCTEeMaTU3alll0, BBISBIEHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — I W3YYEHHUs] CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbIE€ METO/Ibl TO3HAHUSA — HAOIOICHUE, U3MEPEHUE, MOJIETTMPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
HaumenoBanune
Ne KommuecTBo OCHOBHBIE BUJIBI IEATEILHOCTH
pasziesioB U TeM Conepxanue 00ydeHHs
n/m 4acoB oOy4Jaronmxcs

y4eOHOro MpeameTa

Paznen 1. IlepBoHayajibHbIe XMMUYECKH

€ NIOHATUA

1.1

XHUMUS — BaKHas
00/1aCTh
€CTECTBO3HAHUS U
MPAKTUYECKON
JIESTCIHOCTH
yeJIoBeKa

5

IIpenqmeT xumuu. Posib XuMuH B )KU3HU
YeJ0BeKa. XUMUS B CUCTEME HayK.

Tena u BemecTBa. PU3UUYECKUE CBOMCTBA
BEIIIECTB. ATPEraTHOE COCTOSIHUE
BemecTB. [loHsaTHEe 0 METOIaX TTO3HAHMS
B XUMUH. UHCThIC BEIIECTBA U CMECH.
CniocoOnlI pa3zjeneHust cMecei.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMHUYECKOU MOCY10M,

C IIpaBUJIaMU pabOThI B JIAOOPATOPUU U
npueMamMu oOpaleHus ¢ 1abopaTOPHbIM
000py1I0BaHUEM.

dusnyeckue cBOMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIIOB

1 HEMETAaJIJIOB.

Cnioco0slI paszjeneHust cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JTUCTHILISALINS, XpoMaTorpadust).

PackpbIBaTh CMBICI HU3Yy4a€MbIX TTOHSATHIA.
PackpeIBaTh posib XUMHUU B IPUPOJIC U
YKU3HU 4YeJIOBEKA, €€ CB3b C APYTUMHU
HayKaMmH.

PaznnuaTh yncThIC BEIIECTBA U CMECH;
OJHOPOJIHBIE M HEOJHOPOHBIE CMECH.
Paznuuate pusnueckue u XuMu4ecKue
SIBJICHUSL.

CnenoBaTh AJITOPUTMaM HCHOJIb30BaHUS
AKCIIEPUMEHTAJIBHBIX METOI0B —
HaOII0JICHUS ¥ DKCIIEPUMEHTA.
HaOimronaTe 1 onmuceIBaTh OOBEKTHI

IIpU TIPOBEJCHUU JEMOHCTPALIUM U
J1a00paTOPHBIX OMBITOB MO U3YYEHHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JIeJICHUs] CMECEU BEIIECTB.
[IpoBOIUTH XUMUYECKUI DKCIIEPUMEHT
IIpH pas3JielieHuy cMecel (Ha mpumepe
OYKMCTKHU MOBAPEHHOM COJIN) B XOJI€
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Jlabopamophvie onvimol.:

N3yuenue u onucanue GU3ndecKux
CBOMCTB 00pa3iioB HEOPraHUYECKUX
BEILECTB.

N3yyenue cnocoOoB pa3esieHnus cMecei
(C TOMOIIIBIO MarHUTA).

IIpakmuueckue pabomoi:

Ne 1. [IpaBuna paboTsl B 1abopaTopuu 1
npUEMBI 00palleHus ¢ 1a00paTOPHBIM
000py10BaHUEM.

No 2. Paznenenue cmecelt (Ha mpumepe
OYHUCTKHU TIOBAPEHHOU COJIN)

IpaKTHYECKOi paboThl No 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY 101 1 1a00paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
oOpallleHusl ¢ XUMUYECKUMU BEIIECTBAMHU
B COOTBETCTBUU C UHCTPYKLIHEH

IIPY BBIITOJIHEHUH MPAKTUYECKOU

pabotsr Ne 1.

BricTpauBath pa3BEpHyThIE MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN TOHATHIHBIN
anmapar Kypca XuMuu

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EeHHUE.

Xumuueckas popmyna. BanentHocTh
aTOMOB XMMUYECKHUX DJIEMEHTOB.
3aKOH MTOCTOSTHCTBA COCTABA BEILIECTB.
OTHOCUTENBbHAS. aTOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 10J11 XUMHYECKOTO dJIEMEHTA
B COCIMHECHUM.

OnpenensiTh MPU3HAKA XUMHUECKUX
peaxiui, yCIOBUS UX MPOTCKAHMS.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMUYCCKUX SBJICHUHN C TOYKH 3PCHHUSI
ATOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
KnaccudumupoBars xumMuueckue
peakiuu (10 YUCIIy U COCTaBy
pearupyromux u 00pa3yroxcs
BEILIECTB).

CocraBnsath Hopmysbl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH U ONIPEAEIATH
BaJICHTHOCTH MO (hopMyJiaM BEILIECTB.
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KomnuectBo BemecTa. Monbs. Mossipaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEIMHEHUMN.

Du3NYEeCKUe U XUMHUUECKUE SIBIICHHUSL.
Xumuyeckasi peakius u e€ Mpu3HaKu.
3aKOH COXpPAHEHHUSI MaCChl BELIECTB.
XUMHUYECKUE YPABHEHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, pas3IoKeHUs, 3aMEIICHUSI,
oOMmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoMcTBa 00pas3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIOB U
HEMETAJIOB.

OOpa3sIibl BEIIEeCTB KOJIUYECTBOM | MOJIb.
dusndeckue siBJeHus (IJIaBJICHUE BOCKa,
TasiHUE JibJla, pACTUPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

Xumudeckue siBjieHust (rOpeHue CBEUH,
MPOKaJIMBaHUE METHON MTPOBOJIOKH,
B3aMMO/ICHCTBUE COJMIbI MU METia

C COJISIHOM KHUCTIOTOM).

Hab6nronenue npu3HakoB MPOTEKAHUS

PaccraBisaTs k03 PuiMeHTHI

B YPaBHEHUSIX XUMUUYECKUX PEAKITHM.
Habmronate 1 onmmceiBaTh 00BEKTHI

IIPY POBEJICHUH JICMOHCTPAITUN 1
71a00paTOPHBIX OMBITOB.

[TpoBoUTH BRIYUCIICHHS TTO (DOpMYyIaM
XUMUYECKUX COCTMHEHUN U YPABHEHUSIM
XUMHUYECKUX PEaAKIIH.

[IpuMeHATh eCTeCTBEHHO- HAyJHbIE
METO/Ibl TO3HAHUS (B TOM UHCIIe
HaOJII0/ICHKHE, MOJICTTMPOBAHNUE,
AKCIIEPUMEHT U OCHOBHBIE OTIEpaIluU
MBICTUTEIILHON IS TEIbHOCTH
(cpaBHeHuUe, kiaccudUKaIiys)
BricTpanBath pa3BEpHYThIC TUCHMEHHBIC
Y YCTHBIE OTBETHI C ONOPOU

Ha WHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, TPAMOTHO
VCTIOJIb30BaTh NU3YYEHHBIN TOHATHIHBIN
ammapar Kypca XuMUuu
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XUMHUYECKUX peaKInil (pas3ioxeHue
caxapa, B3aMMOJICHCTBUE CEPHOM
KHUCIIOTBI C XJIOPUJIOM Oapusi, OTydeHue
u pasnokenue ruapokcuaa meau (1)
IIpU HarpeBaHUU, B3aUMOJICHCTBHUE
*Kenesa ¢ pactBopoM coiu meau (I1).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXpaHEHUSI MaCCHhI.

JlabopamopHvie onvimol:

Co3panue Moeneil MoJIeKy
(I1apoCTEepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IloB HEOPTaHUUYECKUX BEILIECTB —
METaJIOB ¥ HEMETAJIOB.

HaOmronenue ¢puzndeckux (MaaBjieHUEe
BOCKa, TassHUE JIbJa) U XUMHUICCKUX
(ropeHue cBeud, MpoKaAITMBAaHUE MEAHOU
MIPOBOJIOKH) SIBJICHUH.

HabGnronenue u onvcanye Mpu3HaKoOB
MPOTEKAHUSI XUMUYECKUX PEAKITHMA
Pa3HbBIX THUIIOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BELIECTB, MOJISIPHOW MAaCChl, MaCChI
BEII[ECTB, MACChI M KOJINYECTBA BEIIIECTBA;
MacCOBOM 1011 XUMHUYECKOTO JIEMEHTA
1o opMyJie COeTUHEHNS;
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I10 YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChl BECIICCTBA

110 U3BCCTHOMY KOJIMYCCTBY, MACCC
PCArcHTOB UJIN IIPOAYKTOB PCAKIIUU

Hroro no pazneny

20

Paznen 2. BaxkHeiilye npeacTaBUTeI M HEOPraHM4eCKUX BeleCTB

2.1

Bosnyx. Kucnopon.
IlonsiTue
00 okcumax

6

Bosnyx — cmech ra3os. CoctaB BO3ayXxa.
Kucnopon — a3neMeHT u npocroe
BellecTBO. Haxoxaenue kuciopoaa

B NIpUPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJTYYEHHUsI KUCIIOPO/Ia B TaOOpaTOpuu U
MIPOMBILIJIEHHOCTH. KpyroBopor
Kucaopoaa B mpupogae. O30H —
AUTOTpOIHAs MOAUUKAIIHS KACIOPOaa.
TennoBot a3 PexT XuMHUUEeCKO peakiuu,
TEPMOXUMHUUYECKUE YPABHEHUSI, IK30-

Y SHIOTEPMUYECKHE peakunun. TOMmIMBO:
YTOJib U METaH. 3arpsi3HEHUE BO3/1yXa,
YCWICHHE MapHUKOBOTO 3(PdekTa,
pa3pylieHrne 030HOBOIO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OmpeieieHue coiepKaHus
KHCJIOpOJa B BO3LyX€E

[Toyuenue, cobupanue, pacrio3HaBaHHE

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSL COCTaBlIeHUs (POpMYIT BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKHUX
PEAKLHM C yYaCTUEM KHUCIOPOA.
XapakTepusoBarh (OMUCHIBaTh) COCTAB
BO31TyXa, (DU3NICCKHE U XUMHUICCKUE
CBOMCTBA KHCIIOPO/Ia, CIOCOOBI €T0
MOJIYYCHUS], MIPUMEHEHHE U 3HAUCHHE

B TIPUPOJIC ¥ )KU3HH YETIOBEKA.
CpaBHHBATh PEAKIIUU TOPCHUS U
MEJJICHHOTO OKHUCIICHUS.

OOBICHATH CYIIHOCTH IKOJIOTHYECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

CrnenoBaTh mpaBmiiaM 0€30TacHOMN
paboThI B TabOpaToOpuu Mpu
WCITIOJIb30BAaHUU XUMHYECKOM ITOCY/IBI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpallleHHsI C TOPIOYHMMH BEIIECTBAMMU.
[TnanupoBaTh 1 OCYIIECTBIATH HA
MIPAKTUKE XUMUYECKHUE dSKCTICPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHCIOPOJA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KUCJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUS U TIPEKPAIICHUS TOPCHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3HakoMIIeHHE ¢ 0Opa3aMu OKCHJIOB U
OIKMCAaHUE X CBOMCTB.

Ilpaxmuuecxas paboma.

Ne 3. [lonyuyenue u coOupanue
KHUCJIOpOJa, U3yYeHUE €ro CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MacChl KMCJIOPOa U
030HAa Ha OCHOBAHWUW aTOMHOM MacChl
XUMHUUYECKOTO AJIEMEHTA;

KOJINYECTBA, MacChl BEIIECTBA

110 YpPaBHEHUSIM XUMHUYCCKHUX PEaKIUuid

IPOBOJUTH HAOIIOACHMUS, 1€TIaTh BHIBOJIbI
10 pe3yibTaTaM 3KCIIEPUMEHTA

IIPY POBEJICHUH JTA00PATOPHBIX OIBITOB
U TIPAKTUYECKOM pabOTHI.

BbIuucasTh KONMYECTBO BEIIECTBA,
00bEM Taza 1o Ghopmyiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE.

BricTpanBaTh pa3BEpHYTHIC MMCHbMEHHbIC
Y YCTHBIE OTBETHI C ONOPOU

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICII0JIB30BATh NU3YYEHHBIN ITOHSITUWHBIN
arrmapar Kypca XuMHUH

2.2

Bonopon. [loustue
0 KHCJIOTaxX U COJISIX

Bopopon — anemMeHT u mpocTtoe
BemecTBo. Haxoxaenne Bogopoaa

B MIpUPO/Ie, GPU3HUECKUE U XUMUIECKUE
CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI
nonyuyeHus. KucioTsl u comnu.
MonsipHbiii 00BEM razoB. Pacuérbl

10 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tomryuenue, cobupanue u

PackpsIBaTh CMBICH U3y4aeMbIX OHATHN
Y IPUMEHSTH 3TH TIOHATHUS MPU ONTUCAHUU
CBOWCTB BEIIECTB U UX MMPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
dbu3nUecKre 1 XUMUYECKHE CBOWCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOoJy4YeHHUS,
PUMEHEHHUE.

Cobupatb mpubop 11 MOTYUEHUS
BOJOPOJA.

Hcnonb30BaTh XUMHUECKYIO CUMBOIUKY
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pacno3HaBaHHUE BOJOPO/A.
B3aumopeiicTBue Bo0po/ia ¢ OKCUIOM
menu (II).

JlabopamopHhuwiti onvim:
B3auMopeiicTBuEe KUCTOT ¢ METaJIIaMHU.
Ilpakmuueckas paboma.

No 4. Tlonnyyenue u cobupanue Bogopoa,
V3y4YE€HUE €TI0 CBOMCTB.

Buiuucnenus:

00BbEMa, KOJIMYECTBA BEILIECTBA ra3a

10 €r0 U3BECTHOMY KOJINYECTBY
BEILECTBA U O0BEMY;

00BEMOB Ta30B IO YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHUM
ra3oB

JUIS COCTaBJIeHUs (POPMYII BELIECTB,
MOJICKYJIIPHBIX YPaBHECHUN XUMHUYECKHIX
peaKUuil ¢ y4aCTUEM BOJIOPOA.
BBIYHCIATE MOJISIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIECTBA, 00BEM Tasa,
Maccy BeIIeCTBa;

[IpoBoaUTH pacy€Thl IO YpaBHEHUSAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BbEMa, Macchl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEAKITHH.

CrnenoBaTh nmpaBuiiaM 0€30MacHON
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAHUU XUMHUYECKOU MOCY/IbI U
000pyIOBaHUs, a TAKKE IIPaBUIIaM
oOpallleHHsI C TOPIOYMMHU BEIIECTBAMU

B OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
IIPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
IPOBOJUTH HAOJIOICHHS, /IeTIaTh BBIBOIBI
10 pe3yJbTaTaM dKCIIEPUMEHTA.

VYuyacTBOBaTh B COBMECTHOM paboTe
B TpyIIIIE

2.3

Bopa. PactBopsl.
Iloustue
00 OCHOBAHUAX

dusnyeckue cBoycTBa BoAbl. Boga kak
pacTBOpUTEIIb. XUMUUYECKUE CBOMCTBA
BO/IBI.

OcHoBaHu4.

PackpsIBaTh CMBICT U3y4aeMbIX HOHATHN
Y IPUMEHSTH 3T MOHITUA MPU OMUCAHUU
CBOMCTB BEIIECTB U UX MPEBPALLICHUMN.
XapakTepusoBaTh (HU3NIECKUE U
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PactBopsl. Poibs pacTBOpPOB B Ipupo/ie U
B JKM3HM 4eJIoBeKa. KpyroBopoT BOJIbI
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BOJI. OXpaHa ¥ OYKUCTKA MIPUPOIHBIX BOJ.
HacpileHHbIe 1 HEHACHIIICHHBIE
pacTBOpbl. PacTBOpUMOCTH BEHIECTB

B BoJe. MaccoBas 107151 BelecTsa

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BElEeCTB ¢ pa3anyHOU
PacTBOPUMOCTBHIO.

B3aumopencTBre BOABI C METAJNIAMU
(HaTpUeM U KaJIbIIUEM).
HccnenoBanne pacTBOPOB KUCIIOT U
IEJIOYEH C MOMOIIBI0 UHIUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BEILIECTB C Pa3IMYHOU
PacTBOPUMOCTBHIO.

[TpurorosiieHre pacTBOPOB

C OIPEAECIEHHON MAaCCOBOM JIOJIEH
PacTBOPEHHOI'O BEIECTBA.
IIpakmuueckas paboma

Ne 5. IIpuroroBneHnue pacTBOpOB

C OIPEAECIEHHON MaCCOBOM JIOJIECH
PacTBOPEHHOI'O BELIECTBA.

XMMHUYECKUE CBOMCTBA BOJBI, €€ POJIb KAK
PacTBOPUTEIIS B MPUPOJIHBIX MpoIleccax.
CocTaBisATh ypaBHEHUS] XUMHUYECKUX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTH YKOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C 3arPSI3HEHUEM
MPUPOJIHBIX BOJ, CIIOCOOBI OUYMCTKHU BOBI
OT NPHUMECEN, MEPHI IO OXPaHE BOJ

OT 3arpsi3HEHUSL.

[InaHupoBaTh M OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTBHI, POBOJAUTH HAOIIOICHNUS,
JieJaTh BBIBOJIBI IO pE3yJIbTaTam
AKCIIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OMBITOB U MIPAKTUYECKOMN
paboTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
MCIIOJIb30BaHUU XUMHUUYECKOW MOCYIbI U
000pyI0BaHUS.

[IpoBOAUTH BHIYUCIIEHUS C TIPUMEHEHUEM
MOHSTHUS «MACCOBAs JIOJIsI BELIECTBA

B PacTBOpE».

BricTpanBaTh pa3BEPHYTHIE MNCbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(pOpMaIMIo U3 yueOHHUKA U
CIIPABOYHBIX MAaTEPHUAIIOB, TPAMOTHO
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Buiyucnenus:
C HUCIIOJIb30BAHUEM TTOHSITUS «MAaCCOBas
JIOJIs1 BELIECTBA B PACTBOPE»

MCTIOJIb30BATh U3YUYCHHBIN MOHATUHNHBIN
arnmapar Kypca XUMuu

2.4

OCHOBHBIE KJIaCCHI
HEOPraHUYECKHUX
COEeIMHEHUN

11

Knaccudukanus HeopraHn4ecKkux
coequHennit. Okcuel. Knaccudukanus
OKCHJIOB: coJieo0pa3yromne (OCHOBHBIE,
KHCIJIOTHBIE, aM(OTEepHBIE) U
HecoJeoOpa3zyromue. Homenknarypa
okcuioB. dusznueckne 1 XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcuoBanus. Knaccuduxaiust ocCHOBaHMiA:

IETOYN U HEPACTBOPUMBIE OCHOBAHHSI.
HomenknaTtypa ocHoBaHui. @u3znueckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[TomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukarus Kucior.
Howmenknarypa kucnor. @uznueckue

Y XMMHUYECKUE CBOMCTBA KUCIOT. Psint
aktuBHOCTH MeTauioB H.H. bekerosa.
Ilony4yeHue KHUCIIOT.

Conu. HomeHknaTypa conei.
DOU3NYECKHE U XUMUYECKHAE CBOMCTBA
conen. [Tonyuenue comen.
I'eneTnueckas CBsI3bp MEXKAY KIaccamu
HEOPraHUYECKUX COCTMHEHUI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudunuposats nzydyaemole
BEILIECTBA IO COCTABY U CBOMCTBAM.
CocraBnsath (OpMyITbl OKCHIOB, KHCIIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX

0 MEXIYyHApOIHON HOMEHKIIAType.
[Iporuo3upoBath CBOMCTBA BEIIECTB

Ha OCHOBE OOIUX XUMUYECKUX CBOMCTB
M3YUYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocCTaBJIsSITh MOJICKYJISIPHBIE YPaBHEHUS
pEeaKLMM, UIUTIOCTPUPYIOLINX
XAMUYECKHE CBOMCTBA M CITOCOOBI
MOJTy4YE€HHUS BEIIECTB U3yUYEHHBIX
KJIACCOB/TPYIIII, a TAKXKE
MOATBEPKAAIOIIUX T€HETUYECKYIO
B3aUMOCBSI3b MEXKITY HUMH.
[Tpou3BOANTH BHIYKCICHUS

10 YPAaBHEHUSAM XUMHUYECKUX PEAKIIUI.
[InaHnpoBaTh U OCYIECTBIATH

Ha MPAKTUKE XUMHUYECKHUE
SKCIIEPUMEHTHI, IIPOBOIMTH HAOJIIOICHHS,
JieaTh BBIBOJIBI IO pe3ysibTaTaM
AKCIEPUMEHTA MPU NPOBEACHUU
71a00paTOPHBIX OMBITOB U MTPAKTUYECKUX
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OO0pasipl HEOPraHUYECKHUX BEIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBIThI, WITIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimoi

Onpenenenue pacTBOPOB KUCIOT U
1IEJI0YEHN C IIOMOIIBI0 UHIUKATOPOB.
N3ydeHne B3auMOJICUCTBHS KUCIOT

C METaJUIaMU, PEAKIINI HEUTPATU3ALNH.
B3anmoneiicTBre pacTBOpa CEpHON
KUCIIOTHI ¢ okcuaoMm menu (II).
[Tony4yeHne HEPaCTBOPUMBIX OCHOBaHUM.
BriTecHeHHE 0AHOTO MeTasuia APYTUM
U3 pacTBOpPA COJIH.

Ipaxmuueckas paboma

Ne 6. Pemenue skciepuMeHTalIbHbBIX
3a7a4 no teMe « BaxkHeunmme Kiacchl
HEOPTaHUYECKUX COCAUHEHUI.
Buiuucnenus:

[0 YPaBHEHUSAM XUMUYECKON PEAKIIUU:
KOJIMYECTBA BEIIECTBA, 00BEMA, MACChI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00bEMY, Macce peareHTOB WIH
MPOJYKTOB PEAKIIUU

pabor.

CrnenoBath npaBuiiaM 0€3011acHOM
paboTsl B 1abopaTopuun

[IPU UCIIOJIb30BAHUU XUMUYECKOM
MIOCY/IbI U 000PYTIOBAHMSI.
BricTpanBath pa3BEpHYThIE TMCEMEHHBIC
Y YCTHBIE OTBETHI C ONTOPOU

Ha uHGOPMAITUIO U3 YUCOHHKA U
CIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
VCIIOJIB30BaTh N3YYEHHBIN TOHATHHBIN
anmapar Kypca XUMHUU

Wroro no pasneny:
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Paznen 3. Ilepnoanueckmnii 3axon u [lepuoauveckas cucrema xummniecknx 31emMenToB JI. . MenaeneeBa. Ctpoenue
aToMOB. XMMHYeCKas CBsA3b. OKHUCINTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIMU

3.1 | [lepuoanueckuii
3aKOH U
[lepnonnyeckas
cucTeMa
XUMHYECKUX
3JIEMEHTOB

Ctpoenue atoma

J1. 1. Menpeneena.

7

[lepBbie MOMBITKY KiIaccuuKaum
XUMHUYECKUX IeMEHTOB. [loHsTHE

O TpyInax CXOJIHBIX FJIEMEHTOB
(111eJI0YHBIE U IIEI0YHO3EMENIbHBIC
METaJlJIbl, TaJIOT€HbI, UHEPTHHIC Ta3bl).
DneMeHThI, KOTOpbie 00pa3yIoT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
ITepunonnueckuit 3akoH. [lepuoguueckas
CUCTEMAa XUMHUYECKUX AJIIEMEHTOB

J.N. MenneneeBa. KoporkoneproiHas u
JUTMHHOTIEpUOAHAST (POPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
anemeHToB [I.U1. Menneneea. [leproabl
Y rpynibl. PU3HYECKHN CMBICI
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA
Y TPYIIIHI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
snaep. M3oromnbl. DnekTponsl. CTpoeHUe
AIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX
20 XMMHUYECKHX 2JIEMEHTOB
ITeprnoanueckoi CHCTEMBI

.. MenpneneeBa. XapakrepucTuka
XUMHYECKOTO AJIEMEHTA

I10 €ro NoJIoKeHUIo B Ileproanueckoi
cucteme .M. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHHSI pajuyca

PackppiBaTh CMBICI IEPUOIUYECKOTO
3aKOHa.

OnuckIBaTh CTPOCHUE TAOIHIIBI
«lIepnonnueckas cucTeMa XUMHYECKUX
anemeHToB .M. MeHnaeneeBay.
MopenupoBaTh CTPOCHHUE aTOMA,
JSHEPreTUYECKUX YPOBHEU U MMOTYPOBHEN
IIPU IIOMOIIY PUCYHKOB, JJIEKTPOHHBIX
KOH(UTypaluii U 3J1€KTPOHHO-
rpaguieckux GopMyIl.

[TosicHATh PU3NYECKUI CMBICIT
NOPSIAKOBOIO HOMEPA, HOMEPOB MEproaa
Y TPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE DIIEMEHTBI
IIEPBBIX TPEX MEPUOJIOB, KAJIUW, KAJIbLIUN
Y UX COETMHEHUS I10 MTOJI0KEHUIO

B [lepnoanueckoii cucreme

JI.1. Menpaeneena.

OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHUE PaJInyCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BaJIECHTHOCTH) U UX COEUHEHUN

B [IpeJieax MajbIX IEPUOAOB U TJIABHBIX
IOATPYII C YYETOM CTPOCHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOMCTB MO IrpyInnaM U NEPUOIaM.
3nauenue [lepuonnueckoro 3akoHa u
[leproguyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB JJIsI PA3BUTHUSI HAYKU U
npaktuku. .M. MenzaeneeB — y4yéHbli U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMopenicTBre THAPOKCHIA [IMHKA

C pacTBOpAaMU KUCJIOT U LIEJIOYEH.
MogenupoBanue CTPOCHUS MOJIEKYII
IIPY IIOMOIIM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX POpMYII.
Tabmuna «llepuonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB

JI.1. MenpaeneeBay.

JlabopamopHvie onvimoi

O3HakoMmIIeHHE ¢ 00pa3IiaMu METAJIOB U
HEMETAJJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM TPYIIIE.

BricTpanBath pa3BEpHyThIE IMCEMEHHBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha MHQOpMaIHIO U3 Y4eOHUKA U APYTUX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUECKas CBS3b.
OKuCIUTEIIHLHO-
BOCCTAHOBHUTEJIbHBIC
peakuumn

XumMmudeckas cBsa3b. KoBajneHTHas
(momnsipHast ¥ HEMOJISIPHAs) CBA3b.
DIIEKTPOOTPHUIIATEIIBHOCTh XUMUUYECKUX
anmeMeHTOB. MoHHas cBsa3b. CTEIeHb
okuciaeHust. OKUCINTEIBHO-
BOCCTaHOBUTENbHBIE peakuuu. [Iporeccsl

PackpsIBaTh CMBICT N3y4aeMbIX OHSATHM.
OnpenensaTe BUJ XMMAYECKOW CBSA3U

B COCIMHCHHUU.

MonenupoBaTh CTPOCHUE MOJIEKYJT

IIPY MMOMOILM PUCYHKOB, MOJEJEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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OKHCJIEHUS] 1 BOCCTAHOBIICHHUS.
OKHCIUTETN U BOCCTAHOBUTEH.
XHUMUYECKUHN IKCIIEPUMEHT: U3yUCHHE
00pa3IioB BEIIECTB METAJUIOB U
HEMETaJUIOB, B3aUMOJICCTBHE
TUAPOKCUJIA IUHKA C PACTBOPAMH KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOITUX TIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peakuuii (ropeHue, peakuu
pa3I0XKEeHUs], COeIMHEHNS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OTNBITHI, WITIOCTPUPYIOIINE TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3NOKEeHUsI, COSTMHEHUS)

Hcnonp30BaTh XUMHUYECKYHO CUMBOJIUKY
U1 cOCTaBJIeHUs (POPMYJI BELIECTB,
AJIEKTPOHHOIO OajlaHCca peaklni.
Onpenenarb CTENEHb OKUCIEHNS aTOMOB
XUMHUYECKUX 3JIEMEHTOB 110 opMyJIaM U
COCTaBIATH (OPMYJIIbI OMHAPHBIX
COCAMHEHNH I10 CTEIIEHU OKUCIICHUS
aTOMOB XMMHUYECKHUX JIEMEHTOB.
Onpenenars OKUCIUTENb U
BOCCTAHOBUTEND. PaccTaBisITh

KO3 PUIUEHTHI B CXEMax MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
OanaHca.

HabnrogaTe XMMHUECKHUE OTIBITHI

110 IUIAHY, AaHAJIU3UPOBATH U J1E€1aTh
BBIBO/IbI.

Ucnons3oBate UKT niist co3ganus
MOJENEN, HOATOTOBKH MPE3EHTALINM,
TOKJIAJIOB IO TEME.

BricTpanBaTh pa3BEpHYThIE IUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU HA
UHpOpPMAIUIO U3 yUeOHHUKA U IPYTHX
VMCTOYHUKOB, B TOM unciie IHTepHeTa

Hroro no pazneny 15
PeszepBHOE Bpemst 3
OBILIEE YNCJIO HACOB 68
[10 ITPOI'PAMME
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9 KVIACC

HanmenoBanue
Ne KommuecTBo OcHOBHBIE BUIBI AESITEILHOCTHA
pa3zieNoB U TEM Conepxanue oOydeHus
/o 4acoB 0OyJarommxcs
y4eOHOTro IIpemMeTa
Paznea 1. BemecTBO M XMMHUYeCKHE PeaKIIun

1.1

[ToBTOpEHUE U
yrayOJaeHue 3HaHUM
OCHOBHBIX Pa3/iesioB
Kypca 8 kiacca

5

Ilepnonnueckuit 3axoH. [leprnonnueckas
CHACTEMA XUMHUYECKUX DJIIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB, KaJlvsl, KaJIbLIU U UX
COE€IMHECHHUN B COOTBETCTBUU

C IOJIOKEHUEM BJIEMEHTOB

B [lepnoanueckon cucreMe U CTpOCHUEM
MX aTOMOB.

CrpoeHue BeniecTBa: BUIAbl XUMUYECKON
CBSI3U. THIIBI KPUCTATITMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIIA KPUCTAJIINYECKOU
PEMIETKU U BUIA XUMUYECKOMN CBA3U.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BELIECTB. XMUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS

K Pa3JIMYHBIM KJIaCCAM HEOPraHUYECKHUX
COCJIMHEHMI, TEHETUYECKas CBSI3b
HEOPraHNYE€CKUX BEILECTB.

XapakTepu3oBaTh XUMUYECKHUE IIIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KA U KaJIbLUA
10 UX MoJoxeHuto B [lepuoanueckon
cucteme /1. 1. Menneneena.
KinaccudunmpoBats 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OnuceIBaTh 00IME XUMHUUECKUE
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOATBEPAKIATh CBOKWCTBA TPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX
pEaKIUH.

OnpenensiTe BUJ XUMHYECKOHN CBSI3U U
THUN KPUCTAJUTMYECKON PEIIETKU
BEIIECTBA.

IIporao3upoBaTh CBOMCTBA BEIIECTB

B 3aBUCUMOCTH OT UX CTPOECHHUSI.
BricTpanBaTh pa3BEPHYTHIE MUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHGOPMAITUIO U3 YICOHHKA U
CIIPABOYHBIX MaTEPUAIIOB, TPAMOTHO
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Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu.

03HAKOMJICHUE C MOJICIISIMU
KPUCTAININYECKUX PELIETOK
HEOPraHUYECKHUX BEIIECTB — METAJIIOB
1 HeMeTaJuioB (TpaduTa u amMasa),
CJIO’KHBIX BEILIECTB (XJIOpHJIa HATPHUS )

HCIIOJIb30BaTh N3YUYCHHbBIA OHATUWHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMUYECKHX
peakiui

Knaccudukanus XuMu4eckux peaxiun
0 Pa3JIMYHBIM MpU3HAKaM (TI0 YKCTTY U
COCTaBY YYacCTBYIOIINX B PEAKIINU
BEIIECTB, M0 TEIIOBOMY 3 (DexTy,

M0 U3MEHEHUIO CTETICHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB,

0 00PaTUMOCTH, TI0 YYACTHUIO
KaTajn3aropa). JK30- U
SHAOTEPMHUUYECKUE PEAKIIHH,
TEPMOXUMUYECKHUE YPABHEHUS.
[ToHATHE O CKOPOCTH XMMHUYECKON
peakuuu. [Tousitne 06 06paTUMbIX

¥ HEOOPATUMBIX XUMHUYECKUX PEaAKITUIX.
[ToHsATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakusx. [lonsitue o karanuse.
[TonsiTHE O XUMHUYECKOM PABHOBECHUH.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMHYECKON peaKIny 1 TIOJI0KEHUE
XUMHYECKOTO PABHOBECHSI.
OKHCIIUTENEHO-BOCCTAHOBHUTEIILHBIE

PackpbIBaTh CMBICIT U3yYa€MbIX MTOHSATHIA
Y TIPUMEHSIThH 3TU MOHATUS MPU ONMCAHUU
CBOMCTB BEILECTB U UX MPEBPALICHUN.
KnaccugunupoBate XumMuyeckue
PEAKILMHU 10 PA3TUYHBIM IPU3HAKAM.
VYcraHaBIMBaTh 3aBUCUMOCTD CKOPOCTH
XUMHYECKOUN pEaKIUU OT Pa3IMYHbIX
(hakTopoB.

[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUI
B Pa3JIUYHbBIX YCIOBUSX.

OnpenensaTe OKUCIUTENb U
BoccTaHoBuTeNb B OBP.

CocTaBisATh 31EKTPOHHBIN OallaHC
pEaKIHH.

[Ipou3BOANTH BBIUHUCIEHUS

M0 XUMUYECKUM YPaBHEHUSM.
VYyacTBOBaTh B COBMECTHOI paboTe

B [Tape WIH TPYIIIIE.

BricTpanBaTh pa3BEpHYTHIE TICHMEHHbBIE
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peaKIuu, AIEKTPOHHBIN OallaHC
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakuuu. CocTaBji€HHUE ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
PEAKLHI C UCTIOJIb30BAHUEM METO/Ia
3JICKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pa3IMYHBIX (aKTOPOB.

OnbITHI, WITIOCTPUPYIOIINE TPUMEPDI
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu
pa3JIoKEHUsI, COCTUHECHUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00BhEMA U MACChI
pEareHToOB WJIK MPOIYKTOB 1O
YpPaBHEHUSIM XUMUYECKUX PEaKIuii

Y YCTHBIE OTBETHI C OIIOPOH

Ha nHGOPMAITHIO U3 YIeOHUKA 1
CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA IOHATUNHBIN
anmnapar Kypca XUMHUH

1.3

DIIEKTPOIUTAYECKAS
JCCOLAALIHS.
XUMHUYECKHUE
peakiuu

B pacTBoOpax

Teopus dJIEKTPOIIUTUYECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HEAJIEKTPOJIUTHL. KaTHOHBI, aHMOHBI.
MexaHu3M Juccoraly BEIiecTB

C Pa3JIMYHBIMU BUJAMU XUMHUYECKOM
cBa3u. Crenenp qucconnanyv. CUIbHbIE
U CJ1a0bIe 3JIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y coBus

PackppiBaTh CMBICIT U3y4aeMbIX TTOHSITHM,
a TAKK€ CMBICJI TEOPUHU
BJIEKTPOJIUTUYECKON TUCCOLUALINH.
OOBICHATH TPUYUHBI
BJIEKTPOIIPOBOIHOCTHA BOJHBIX PACTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIC U CHIIbHBIC
BJIEKTPOJIUTBHIL.

CocTaBisITh ypaBHEHUS AUCCOLUAAIIUN
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MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHus peakiuid. CBoWCcTBa KUCIOT,
OCHOBAHHMU U COJIEH B CBETE
IPEICTaBICHUN 00 PJIEKTPOIUTUUECKON
auccormanui. KauecTBeHHbIE peakiiuu
Ha WoHbI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnegoBanue 37€KTPONPOBOTHOCTH
pPacTBOPOB BEILECTB, ITpoLecca
JUCCOLIMAIIMY KUCJIIOT, IIeJI0Yei

U coJiell (BO3MOKHO UCITOJIb30BAaHUE
BUJICOMATEPUAJIOB).

OnpITHI, WITIOCTPUPYIOIINE TPU3HAKH
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BbIACIICHHUE I'a3a,
00pa3oBaHKE BO/IBI).

Pacnio3HaBanue HEOPraHMYECKHUX
BEIIECTB C MTOMOIIbIO Ka4ECTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmuwiti onvim:

W3ydenne mpu3HaKoOB MPOTEKAHUS
peakiuu HOHHOTO OOMeHa B pacTBOpax
AJIEKTPOJIUTOB (¢ 00pa30BaHUEM OCAIKA,
BbIJIEJICHHEM ra3a, 00pa30BaHUEM BOJbI).
IIpakmuueckas paboma:

KHCJIOT, LIEJI0YEH U COJIEH, MOJIHbBIC U
COKpalIEHHbIC MOHHBIE YPaBHEHUSI
XUMUYECKUX PEAKIIMA HOHHOTO OOMEHa,
KpaTKHE MOHHBIC YPABHEHUS TPOCTHIX
peaku TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IIHE XUMHUECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOLUALINY; TTIOATBEPKAATh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUU.
PemaTe sKCriepUMEHTAIBHBIE 3a/1a41

o TEMeE.

[InaHupoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMUYECKHUE
AKCIIEPUMEHTHI, IPOBOIUTH HAOJIIOJICHNS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
7a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh mpaBmiiaM 0€30MacHOMN
paboThI B J1a0OPATOPUH NPU
MCIIOJIb30BaHUN XUMUYECKON MOCY/IbI U
000opy10BaHUS.

ITpoBOAUTH BHIUUCIICHUS IO XUMUYECKUM
YPaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue skcnepuMEHTAIbHBIX
3a/1a4 1o TEME.

Boviuucnenus:
10 YPaBHEHUSAM XUMHYECKUX PEaKIUit

B [Tape WIH TPYIIIIE.

BeicTpauBaTh pa3BEpHYyTHIEC TICEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MH(POPMALHIO U3 yYEOHHUKA U JPYTHX
MCTOYHUKOB UH(POPMAIIH, B TOM YUCIIE
NuTepnera

Uroro no pazneny

17

Pa3pen 2. HemeTasibl M UX CO€TMHEHUS

2.1 | OOmmas 4
XapaKTEPUCTHUKA
XUMHYECKUX
3JIEMEHTOB
VIIA-rpynmnst.
["amoreHsl

OO6m1as xapakTepUCTUKa TaJlOreHOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEPHbIC CTETICHU OKUCIICHUS.
CrpoeHue u pu3HIECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — raJOT€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
XJiopa (B3auMOJICHCTBUE C METAIJIAMH,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
XnopoBogopoa. CossiHast KUCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIYYEHHE,
IpuMeHeHue. JlencTBue xaopa u
XJIOPOBOJIOPOJIa HA OPraHU3M YEJIOBEKA.
Baxueimme x10puabl 1 UX HAX0XKICHUE
B [IPUPOJIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITH, OTpaxaromue GU3nIecKue u
XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX
COEIMHEHUH (BO3MOXKHO MCIOJIb30BaHHE

OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAJIOB U UX
COEMHEHNH B MPEEIax MaJIbIX
NEPUOOB U TJIABHBIX NOJArPYHI
[leprnonnyeckoi CUCTEMbI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBarh (pU3nuecKue u
XUMHUYECKHE CBOMCTBA ITPOCTHIX BEILIECTB
raJIOr€HOB (Ha MpUMEpE XJI0pa) U
CJIOHBIX BEIECTB (XJIOPOBOJOPOA,
XJIOpUJa HATPHsI), CIOCOOBI UX
MOJIy4E€HUS], IPUMEHEHUE U 3HAUCHHE

B IIPUPOJIE U )KU3HU YEJIOBEKA.
Onpenensats XJIOpUA-HOHBI B paCTBOPE.
[InaHupoBaTh U OCYILIECTBIATh

Ha MPAaKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOUTH HAOTIOACHHUS,
JIeJ1aTh BBIBOJIBI 110 pe3yIbTaTaM
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BUJICOMATEPHUAIIOB).

O3zHakomiieHHEe ¢ 00pa3IiaMu XJIOPUI0B
(raJmoreHu0B).

JlabopamopHhuwiii onvim:

N3ydenue CBOMCTB COJITHON KUCIOTBHI.
[IpoBeneHre KaueCTBEHHBIX pPeaKIuii
Ha XJIOPU/I-UOHBI.

lIpakmuueckas paboma

No 2: TlosyueHne COISTHON KUCIIOTHI,
W3y4YECHUE €€ CBOWCTB.

Buviuucnenus:

10 YPABHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB JaH B U30BITKE

HKCIIEPUMEHTA MIPU MPOBEJCHUU
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh mpaBmiIaM 0€3011acHOMN
paboThl B 1abopaTopuu

MIPU UCIIOIb30BAaHUU XUMUYECKOM
MOCY/Ibl U 000pPYAOBAHUS.

BricTpanBaTh pa3BEPHYTHIE MIUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHPOpMAITUIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHSITUWHBIN
anmapar Kypca XUMHUH

2.2

OOmas
XapaKTEePUCTUKA
XUMHUYCCKHUX
3JIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ COCIUHCHUS

OO6mrast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynmnel. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTE€PHBIE CTEIICHU
OKHUCJICHHS.

CrpoeHue u pu3nIeCcKrUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIIOPOJIa U CEPHI.
AmnoTporHbie MOAU(PUKAIIUHA KUCIOPOIa
U cepbl. XMMUYECKHUE CBOMCTBA CEPHI.
CepoBojiopo/1, cTpoeHue, GU3UIeCKue 1
XAMUYECKUE CBOMCTBA.

OKcubl cepbl KaKk MPeACTaBUTENIN
KHCJIOTHBIX OKCH/JIOB.

Cepnas kuciora, Gu3nyecKue u
XUMHUYECKHEe CBOMCTRBA (00IIHe KakK

OOBsICHATH 00IITE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
VIA-Tpynnsl 1 ©X COEAUHEHUN ¢ YYETOM
CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh GU3NUECKHUE U
XUMHYECKUE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHECHUHN
(cepoBO1OpO/Ia, OKCUAOB CEPBI, CEPHOM
KHUCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJTyYeHHUsI, IPUMEHEHUE U 3HAYCHUE

B MIPUPOJIE U )KU3HU YETIOBEKa.
Onpenensats HaTU4He CyIbhaT-uOHOB
B pacTBOpeE.

OOBSIICHATD CYIIHOCTh KOJIOTMUYECKUX
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MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuyueckre). XMMUUYECKHE PEaKInHy,
JIeKaNIMe B OCHOBE MPOMBIIIEHHOTO
cnoco0a MoJy4eHHs CEPHOU KHCIIOTHI.
[Ipumenenue. Conu cepHON KHCIIOTHI,
KadeCTBEHHAS PEaKITus Ha CyIb(aT-uoH.
Haxoxnenue cepol 1 €€ COeIMHEHU

B IIpupojie. XUMUYECKOE 3arpsi3HEHUE
OKpY>KaloIlEel Cpeibl COETUHEHUSIMU
cephbl (KUCTIOTHBIC JTOXKAH, 3arPsI3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
peAOTBPAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE ¢ oOpa3liamMu cephl U €€
COEMHEHUSAMU (BO3MOKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Hab6nronenue nporecca oOyriMBaHus
caxapa noJi IeiCTBUEM
KOHIIECHTPUPOBAHHOM CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yyeHne XuMU4eCKnX CBOMCTB
pa30aBICHHON CEPHOM KUCIOTHI.
[IpoBeneHne kaueCTBEHHOUM peaKiuy Ha
cylb(aT-uoH U HAOII0ICHUE MpU3HaKa
€€ MPOTEKaHUS

npo0JsieM, CBSI3aHHBIX C epepaboTKoM
COCIMHEHUH CEPHI.

[InanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKHUE
AKCIEPUMEHTHI, TIPOBOJIUTH HAOIIOJCHNUS,
JIETIaTh BBIBOJIBI IO pE3yJIbTaTam
AKCTIIEPUMEHTA.

CrnenoBaTh npaBuiiaM 0€30M1acHON
paboThI B J1abopaTopuu

MIPU UCIIOJIb30BAaHUU XUMUYECKOM
MOCY/IbI U 000PYI0BaHUSI.

[Tpou3BOANTH BEIYUCIICHUS

M0 XUMUYECKUM YPaBHECHUSIM.
Hcnonb30BaTh MPU BHITTOJTHEHUT
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIIpaBOYHBIC MaTEPHUAIbI
(ITeproguveckyro CUCTEMY XUMHUECKHX
sanemenToB /. 1. MeHnneneeBa, Tadmauiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJE, DJIEKTPOXUMHYECKUN Pl
HaIpsHKEHUN METaIIOB).

Hcnonb30BaTh MPU BHITTOJTHEHUT
y4eOHBIX 3aJJaHUM U B MPOIECCEe
HCCIIeIOBATENbCKOM eI TEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COJIEPIKAHUS, CIPABOYHBIC
Marepualibl, pecypcbl IHTepHeTa
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2.3

Obmas
XapaKTEePUCTHKA
XUMUYICCKUX
AJIEMEHTOB
VA-rpynmnsi.

A3ot, pocdop u ux
COCTMHCHHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VA-rpynmnbl. OcOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHUCJICHHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
dbu3nUecKrue 1 XMMUYECKHE CBOMCTBA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero (U3NYEeCKUEe U XUMUUYECKHE
CBOMCTBA, TIOJIYYCHHE U IPUMEHEHHE.
Conu ammonus, ux (GU3NIECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHUE.
KadecTtBeHHas peakius Ha HOHBI
aMMOHUSI.

A30THas KUCII0Ta, €€ MOoJIy4YeHue,
bu3NYeCcKre 1 XUMUYECKHE CBOWCTBA
(oOmIve Kak MpeAcTaBUTENs Kiacca
KHUCJIOT U crieniupruyeckue).
Hcrnonp30BaHre HUTPATOB M COJICH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
yno0peHnii. XUMUYECKOE 3arps3HeHHE
OKPYXaroUen Cpeibl COCTMHEHUSIMA
a30Ta (KUCJIOTHBIE JOXKIH, 3arpA3HEHUE
BO3]TyXa, ITOYBBI U BOJOEMOB).
docdop, aToTponTHEIE MOTUDUKAITUN
docdopa, hpU3nIECKre 1 XUMUICCKHE
cBoiictBa. Oxcun hocdopa (V) u
dbocdhopHas kuciaora, puznueckue u

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH

B U3MCHEHUU CBOMCTB DJICMEHTOB
VA-rpynnsl 1 UX COEAUHEHUHN C yYETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HIECKHUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa u UX CoeTUHECHUM
(ammuaka, cosieit aMMOHUSI, a30THON
KHCJIOTBI, HUTPATOB, okcuaa dpocdopa (V)
u dhochopHoit kKucaoThl, hocdarTon),
CIOCOOBI UX TOJyYEHHUsI, IPUMEHEHUE U
3HAYCHUE B MPUPO/JIE U )KU3HU YEIIOBEKA.
Omnpenensate HOHBI aMMOHUA U (hocdat-
HWOHBI B PaCTBOPE.

OOBSICHATH CYIIHOCTh KOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coelMHeHui a3ota u ocdopa

B OKPY KAIOIIIEH CpeJie.

[ImaHupoBaTh U OCYIIECTBIISATH

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHNUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00PATOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboTHI B 1abopaTOpUn
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XMMHUYECKUE CBOMCTBA, MOJIyYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPAIbHBIX YIOOPEHUN.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3zHakoMJieHHE ¢ (PU3UYECKUMU
cBolcTBaMu a3ota, hocdopa

U UX COCAUHEHUM (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB).
O3zHakomiieHHE ¢ 00pa3lamMu a30THBIX U
dbochopHbIX yaoOpeHuit.

[Tonyuyenue, coOupanue, pacrio3HaBaHHUe
Y U3YYCHUE CBOKWCTB aMMHAKA.
B3aumoelicTBre KOHUEHTPUPOBAHHOU
A30THOM KUCJIOTHI C MEIbIO (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimei:

[IpoBeneHre KaYE€CTBEHHBIX pPEeaKIUii
Ha MOH aMMOHUA U pocdar-noH, u
W3Y4YEHUE MPU3HAKOB UX MPOTECKAHUS.
Ipaxmuueckas paboma

Ne 3: ITonyuenne ammuaka, U3ydeHue
€ro CBOWCTB.

Buiyucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUi

IIPU UCIIOJIb30BAHUU XUMHUYECKOM
MOCY/IbI B 000PYTOBAHMSI.
[Ipou3BOANTH BBIUHUCICHUS

10 XUMUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh Npy BBIOJIHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUEOHHKA,
CIPaBOYHbIEC MaTEPUAIIbI
(MepuoINYECKyI0 CUCTEMY XUMUYECKUX
sanemenToB /. 1. MenneneeBa, Tadmuiy
PacTBOPUMOCTHU KHMCIJIOT, OCHOBAaHUI U
COJIEU B BOJE, DJIEKTPOXUMHUYECKAN ST
HaNpPsDKEHUH METAIIIOB)
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2.4

Obmas
XapaKTepUCTUKA
XUMUYECKUX
AJIEMEHTOB
[VA-rpyntsl.
Yraepon u
KPEMHHUM, U UX
COCIMHEHUS

OO11ast xapakTepUCTHUKA SJIEMEHTOB
[VA-rpynnsl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTEIICHU
OKHUCJICHHUS.

VYriepona, auioTpoIHble MoIUpUKaIUH,
pacrpocTpaHEHUE B IPUPOJIE,
(u3nUecKre 1 XMUMUYECKHE CBOWCTBA.
Ancop6uus. Kpyrosoport yriepoaa

B [IPUPOJIC.

Oxkcuppl yriepojaa, ux Gu3n4eckue u
XMMHUYECKUE CBOMCTBA, ICUCTBUE

Ha KUBbIC OPTaHU3MBI, ITOJTYUYECHHUE U
IPUMEHEHHUE. JKOJIOTHYECKHE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yraepoja (IV), runoresa riao6aasHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauectBennas peakiusi Ha KapOOHAT-
noHkbI. Micnonb3oBanne kKapOOHATOB

B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIICTBE.
[TepBoHayvaIbHBIE TOHATHS

00 OpraHMYEeCKUX BEIIECTBAX KaK

0 COEJIMHEHUSIX yriiepojaa (MeTaH, TaH,

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH

B M3MEHECHHUH CBOMCTB 3JICMEHTOB
IVA-rpynmnsl 1 UX COEAUHEHUN C YIETOM
CTPOCHHS UX aTOMOB.

XapakTepuszoBaTh (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yIJIepo/ia ¥ KpEMHUS U UX COCUHECHUIN
(OKCHIOB yTiIepoaa, YroJbHOU KUCIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CUJIUKATOR),
CIOCOOBI UX TOJTYYEHUsI, IPUMEHEHUE U
3HAYEHHE B MPUPOJIC U KU3HU YEJIOBEKA.
OOBSACHITH TPUIHMHHO-CIICICTBEHHYIO
CBSI3b: CTPOCHHUE BEIIECTBA — CBONCTBA
— MPUMEHEHHUE — Ha MpUMepax
COEMHEHNH yIIIEpOaa U KPEMHHUSI.
OnpenensiTe kKapOOHAT- U CUITUKAT-UOHBI
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh KOJOTUYECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIEKHCIIOTO ra3a B OKPYKAKOIIEH Cpeae.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUILIEPHH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COEAMHEHUN yTiiepoja u
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STUJICH, alleTUJICH, 3TAHOJ, TJIUIEPHH,
YKCyCHAasi KHCIIOTA).

[IpupoHbie HICTOYHUKHU YTIIEBOOPOIOB
(yrosae, npupoAHbIN ra3, HeQTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH),
UX POJIb B OBITY U MTPOMBIIUIEHHOCTH.
[TonsiTrie 0 OMOIOTUYECKHU BaXKHBIX
BEIIECTBAX: )KHUpax, OeIKax, yrieBoIax —
1 WX POJIA B J)KU3HU YETIOBEKA.
MarepuanbHOE €JUHCTBO OPTraHUYECKUX
Y HEOPTaHUYICCKUX COCTUHCHUH.
Kpemnuit, ero pusnyeckue u
XUMUYECKHE CBOMCTBA, TTOJIYYCHHUE U
npuMmeHeHue. CoeTMHCHUS KPEMHUS

B nipupoje. O0mue npeacTaBiacHus

00 okcune kpemuus (IV) u kpemHueBoit
KHCITOTE.

CuiKaThl, UX UCIIOJIh30BaHUE B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH.
Baxuenmmue crpouTtenbHble MaTEPUAbL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
x)ene300eToH. ITpobmemsl 6e3o0macHOro
WCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTEpPHUAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:
Jemoncmpayuu:
Mogenu KpucTaluIn4ecKuX peeToK

OpPTaHUYECKUX BEIICCTB.
OnuceIBaTh POJIL OCIKOB, JKUPOB H
yTIeBOA0B B YHKIIMOHUPOBAHUH SKUBBIX
OpraHU3MOB, COCTaB PHUPOTHBIX
HMCTOYHHUKOB YTJIEBOJIOPOJOB, UX POJIb

B OBITY ¥ IPOMBITIUICHHOCTH.

[IpoBOIUTH BHIYHUCIICHHUS 110 YPABHEHUSIM
XUMHYECKUX PEaKIUH.

[ImanupoBaTh U OCYIIECTBIISATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, POBOANTH HAOIIOICHUS,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM
DKCIIEPUMEHTA TIPH MPOBEIACHUT
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B JIabopaTopuu

P UCTIOJIB30BAHUH XUMHUYECKOU
MOCY/Ibl U 000pPYAOBaHUS.

Hcronp30BaTh P BHITOJTHEHUN
yueOHBIX 3aJ]aHUI TEKCThl y4eOHUKa,
CIIPaBOYHBIC MATEPHUAIIBI
(ITeproguvecKyro CUCTEMY XUMHUYECKHIX
anemenToB /. 1. Menneneesa, Tabnuiry
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUU U
CoJIel B BOJIE, DJIEKTPOXUMHYUCCKHUI Pl
HaIpsHKEHUI METAIIOB)
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anmasa, rpadura, QymiepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEIIECCTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
MPOTUBOTra3a.

O3HakoOMIIEHHE C TPOAYKLIHEH
CUJIMKATHOUW MPOMBIIUIEHHOCTH
(Buneomarepuainbl: cumukaTHas
IPOMBIIIIEHHOCTH ).

Mogenu MoJIeKyJT OpraHu4eCKUX
BELLECTB.

JlabopamopHhwiii onvim:

[Tony4yenue, coOupanue, pacro3HaBaHHe
U U3y4YE€HHUE CBOMCTB YIJIEKUCIIOrO rasa.
[IpoBeneHre KaYeCTBEHHBIX pPEeaKIUui

Ha KapOOHAT U CUJIUKAT-UOHBI U
W3Y4YEHUE MPU3HAKOB UX MPOTECKAHUS.
Ipaxmuueckue pabomol:

Ne 4. TlonmyueHue yriaekucioro rasa,
V3YYEHHUE €TI0 CBOMCTB.

Ne 5. Pemienue skCriepuMeEHTAIBHBIX
3aJ1a4 o TeMe «BakHene HeMeTa bl
U UX COCTMHEHUSD)

Boruucnenus:

M0 YPaBHEHUSM XUMUYECKUX PEaAKITUI

Hroro no pazneny

25
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Paszgea 3. MeTasliibl M X COeAMHEHUSA

3.1

OO01me cBOKMCTBa
METAJIOB

4

OO11as xapakTepUCTUKa XUMUYECKIX
AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU UX
noJsioxkeHus B [lepuoauyeckoit cucteme
XUMUYECKUX IJIEMEHTOB

.. MenneneeBa u CTpOCHUSA aTOMOB.
Crpoenue metamioB. Merainueckas
CBSI3b U METAJNINYECKas
KpPUCTAJUIMYECKAs PELIETKA.
DIIEKTPOXUMHYECKUN PsIJT HANIPSIKEHUI
MeTauioB. GU3HYECKUE U XUMUYECKUE
cBolcTBa MeTayuioB. O0mIMe cnocoobl
nosyyeHust metauioB. [loHsTue

0 KOPpPO3UHU METAJUIOB, OCHOBHBIE
CIOCOOBI 3aIIMTHI UX OT KOPPO3HUH.
CmnaBsl (CTalib, YYT'YH, JIOPATIOMUAHUAN,
OpOH32a) U UX IPUMEHEHUE B OBITY U
POMBIILJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CIJIABOB.
N3yueHune pe3ysbTaToB KOPPO3UU
METaIOB (BO3MOXHO HUCIIOIb30BaHUE
BUJICOMATEPUAJIOB).

Jlabopamopnvie onvimul:
O3HakomIIeHHE ¢ 00pa3laMu METANIOB U
CIUTABOB, X (DU3UYECKUMU CBOHMCTBAMH.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHI
Y IPUMEHSTh TH TOHSATHS MIPU OTIHCAHHUH
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MCHECHHUH CBOMCTB 3JIEMECHTOB-
METAJIJIOB U UX COCIMHCHUM C YIETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAILIOB,
ob1mue GU3NIecKue U XUMHUIECKHE
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh OOIIHE CIIOCOOBI
TIOJTYYCHUS METAJLIOB.

OnuceIBaTh CIIOCOOBI 3aIIUTHI METAIIIOB
OT KOPPO3UH.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
WCIIOJIb30BaHUN XUMHUYECKOM TIOCY/IbI U
000py1OBaHUSI.

[Tpon3BOAUTE BEIYHUCICHUS

110 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIU OJIMH U3 PEarcHTOB COACPIKHUT
IIPUMECH.

VYuyacTBOBaTh B COBMECTHOM paboTe

B TIape WU TpyIIIE.

Hcnonb30BaTh MpH BHITIOTHEHUN
y4eOHBIX 3a/IaHUH TEKCThl YUCOHUKA,
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Buviuucnenus:

110 YPaBHEHUSAM XUMHYECKUX PEaKITUH,
€CJIU OJINH U3 PEarcHTOB COACPKUT
npuMecu

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepponueckyto cUCTEMY XUMUYECKUX
anemenToB J[. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
COJIeH B BOJIE, DJICKTPOXUMHYCCKUM PsiJT
HaIpPsHKEHUN METaJIoB)

3.2

Baxnuenmune
METAJUIbI U UX
COEeIMHEHUSA

16

[llenounbIe METAIIIBI: TTOJ0KEHUE

B [leprnoanueckoi cuCTEME XUMUYECKUX
sanemeHTOB .M. MenaeneeBa, ctpoeHHne
UX aTOMOB, HAaXO0XXJICHUE B MPUPO/IE.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKcHuibl
U TUAPOKCHUBI HATPUS U KaJIUS.
[IpriMeHeHue MIETOYHBIX METAJIJIOB U UX
COEIUHEHUH.

[[lenouyHO3eMENbHBIC METAIBI MATHUN U
KaJblMK: noJyioxkenue B [lepuognueckoit
CHCTEME XUMHUYECKHX AJIEMECHTOB

J.1. MenneneeBa, CTpOCHHUE UX aTOMOB,
HaxO0XJeHHE B pupojie. Pusndeckue u
XHMHYECKHE CBOMCTBA MarHus 1
Kanelus. BakHelme coefuHEeHUS
KaJIbIUsl (OKCHUJI, TUJIPOKCHUJI, COJIH).
JKECTKOCTh BOAEI U CLIOCOOEI €6
yCTpaHEHUS.

AJIFOMUHUN: TIOJIOKEHUE

B [lepuoanueckon cucreMe XUMUYECKUX

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METAaJUIOB U UX COEJUHEHUN B IPyIIIax

C Y4ETOM CTPOCHHUS UX aTOMOB.
XapakTepusoBaTh (HU3NYECKUE U
XUMUYECKUE CBOMCTBA ITPOCTHIX BEIIECTB
METaJJIOB U UX COEAUHEHUH (OKCUIOB,
THUIAPOKCHUIOB, COJICH), CITOCOOBI UX
NOJIyYeHUs], IPUMEHEHHE U 3HAUCHHE

B IIPUPOJIE U KU3HU YETIOBEKA.
¥YcraHaBnMBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE
BEILECTBA — CBOWCTBA — NPHUMEHEHHE —
Ha IpPUMEPaxX U3y4aeMbIX BELIECTB.
Pacno3HaBaTh ¢ TOMOIIBIO KAYECTBEHHBIX
peaKlMii HOHbI METAJIJIOB: MarHus,
KaJIbIIUsI, ATIOMUHUS, ITUHKa, *Kemesa (1)
u xxenesa (III), meau (II).

JlokasbiBaTh aMQOTEPHBIN XapakTep
OKCHUJIOB Y TUJPOKCHJIOB aJTFOMUHHUS U
LUHKA.
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anemeHToB .M. Menneneesa, ctpoeHne
aToMa, HaXO0XJICHUE B IPUPO/IE.
DU3NYECKUE U XUMUYECKHUE CBOMCTBA
amroMuHUSA. AM(POTEpHBIC CBOMCTBA
OKCHJa ¥ TUAPOKCHIA aTFOMUHUS.
Keneso: nonoxenne B [lepnonnueckon
CHUCTEME XUMHUYECKUX AJIEMEHTOB

JI.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XHMHYECKHE CBOMCTBA kene3a. OKCHIbI,
ruapoKcuasl U conu xenesa (1) u xxenesza
(I1I), nx cocraB, CBOICTBA U MOJTyYCHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOJICUCTBUS OKCH/IA
KJIBIIUSL U HATPHUS C BOJION (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpalvBaHue MIaMeHU HOHAMU HATpUS,
KaJiusl U KaJblus (BO3MOMXKHO
HCII0JIb30BaHUE BUIEOMATEPHUATIOB)
HccnenoBanue cBONCTB KECTKOU BOJIBI.
IIpouiecc ropeHus xene3a B KUCIOPOJIEe
(BO3MOXXHO HCITOJIb30BAHHUE
BHJICOMATEpUAIOB).

JlabopamopHvie onvimoi.:

[IpoBeneHre Ka4eCTBEHHBIX pPeaKIui

Ha MOHBI (MarHus, KajablUs, aJFOMUHUSI,

[InanupoBaTh 1 OCYIIECTBIATD

HA NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, POBOUTH HAOTIOACHHUS,
JieNaTh BBIBOJIBI 11O Pe3yJibTaTam
AKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiiaM 0€3011acHOM
paboThI B 1abopaTopuun

IIPYU MCIIOJIB30BAHNH XUMHUYECKON
oCyibl U 000PYyAOBaHUS.

[Ipou3BOAUTE BBIUKUCIEHUS

10 XUMUYECKUM YPABHEHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WX IpynIe.

BricTpauBath pa3BépHyThI€ MUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha nH(pOpMaINIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICII0JIB30BATh N3YyUYEHHBIN ITOHITUNHBIN
ammapar Kypca XuMUuu

49




1uHKa, sxenesa (II) u xenesa (111), meau
(IT), onucanue NprU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanune ampoTepHBIX CBOWCTB
TUIPOKCUIA ATIOMUHUS U TUAPOKCUIA
[UHKA.

IIpakmuueckue pabomui:

Ne 6. XKEcTkocTh BOAEI 1 METOJIEI €€
YCTPaHEHUS.

Ne 7. PeuieHue 3KCriepuMEHTAIBHBIX
3a71a4 110 TeMe «BakHelnme MeTauisl U
UX COCITUHEHUS».

Buviyucnenus:

10 YPABHEHUSAM XUMUYECKHX PEAKIIUH,
€CJIM OJINH U3 PEareHTOB JaH B U30BITKE
WJIU COJIEPKUT MPUMECH;

MAaCCOBOM JIOJIM BBIXOJA MPOAYKTa
peakiuu

Uroro no pazneny

20

Pa3n

el 4. Xumus 4 OKpyKawias cpeaa

4.1

XUMASA U
OKpyXkarouias cpeaa

3

BemiecTBa 1 matepuasnsl B TOBCEAHEBHOMU
YKA3HHU 4eioBeKa. besonacHoe
VICTIOJIb30BAHUE BEUIECTB U XUMUUECKHUX
peakuuii B ObITy. [lepBas momoius npu
XMMHYECKUX OKOTax U OTPABIICHUSIX.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH
cpenbl (nmpeaenbHas A0MmycTUMas

Xapaktepu3oBaTh POJIb XUMHUHU

B Pa3NUYHBIX cepax AesTeTbHOCTH
JIFOeH, OCHOBHBIE BEIIECTBA U
MaTepHaJIbl, IPUMCHICMBIC B )KU3HU
COBPEMEHHOTO YEJIOBEKA.

OOBSACHATH yCIIOBUS O€30I1aCHOTO
UCIOJIb30BAHUS BEILIECTB U XUMUYECKUX
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KOHIICHTpAIUS BellecTB. Poib
XUMHUHU B PEIICHUU IKOJTOTUUECKUX
npoOneM. Xumuueckuii
IKcnepumenm: [lemoncmpayuu:
N3yuenue oOpasiioB MaTepuaioB
(CTeKI10, CIIaBbl METAJLJIOB,
MOJINMEPHBIE MaTEPUAIIbI)

peakiuii B ObITY.

AHanmM3upoBaTh U KPUTUYECKU
OLICHUBATh MH(OPMALIUIO O BIUSHUU
MIPOMBIIIEHHOCTH, CEJIbCKOTO
XO0341CTBa, TPAHCIIOPTA U JIp. HA
COCTOSIHUE

OKPY’KAIOUIEH CPEBI.

YMeTh 0Ka3bIBaTh NEPBYIO IOMOIIIb
IIPU XUMHUYECKHUX 0XKOTrax U
oTpaBieHusx. [[punumars yyactue B
00CYKI€HUH NMPOOJIEM XUMUUYECKON U
DKOJIOTUYECKOM HAIIPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3ULIUIO T10
npobJieMe U npejiaraTb BO3MOXKHbBIE
IyTH €€

peLIeHUs

Hroro no pazneny:

PesepBHOE Bpems

OBILIEE UMCJIO
YACOB I10
[TIPOTPAMME

00 oW w
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KosnuecTBo yacoB
o/ Tema vpoKa HMara DJIeKTpOHHbIe U} pPOBbIE
yp Beer KonTpoasHe! TipaxTidcckn U3y4eHus o0pa3oBaTesibHbIE pecypchl
n 0 e padoThbl e padoThbl
[Ipeamer xumuu. Posb https://academy-

1 XMMHH B KH3HU 1 0 0 content.myschool.edu.ru/lesson/9ee6fd8e-
genoBeka. Tena u cc81-420c-ab3b-7c5c3a618bc3
BeIleCTBa
ITonsiTue o meTongax https://academy-

2 O3HAHILL B ngﬁn 1 0 0 content.myschool.edu.ru/lesson/d6cb67f7-

9858-4e35-a376-a9c667da2315
[TpakTuueckast pabota No
1 «IIpaBuna paboTsI B

3 7a00paTOPHH U TPUEMBI 1 0 1 https://academy-
oOparteHus ¢ content.myschool.edu.ru/lesson/93666066
71a00paTOPHBIM -14b0-4623-9348-163e1b246aea
000pyT0BaHUEM
YucThle BEIIECTBa U https://academy-

4 cmecu. CriocoObt 1 0 0 content.myschool.edu.ru/lesson/b5788a46-
pasjencHus cmecei b8b5-421c-a520-78794f8cc321
[IpakTuueckas padbora Ne

5 2 «Pa3genenue cMecei 1 0 1 https://academy-

(Ha MpUMeEpe OYNCTKH content.myschool.edu.ru/lesson/24899d03
MOBAPEHHOM CcOJN)» -b537-43db-befl-5de8204cefd5
https://academy-

6 ATOMBI M MOJICKYJIBI 1 0 0 content.myschool.edu.ru/lesson/4d02584c-

e19a-4f65-97f0-bfce8d7f3eel

7 XUMHUECKUE ITIEMEHTHI. 1 0 0 https://academy-
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https://academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.myschool.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.myschool.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.myschool.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.myschool.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://academy-content.myschool.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://academy-content.myschool.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://academy-content.myschool.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321
https://academy-content.myschool.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321
https://academy-content.myschool.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321
https://academy-content.myschool.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://academy-content.myschool.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://academy-content.myschool.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1

3HaKk# (CHMBOJIBI)
XUMHUYECKHX JJIEMEHTOB

content.myschool.edu.ru/lesson/4d02584c-

£19a-4f65-97f0-bfce8d7f3eel

IIpoctbie u cnoxHbIE

8
BEIIECTBA
A Mose . https://academy-

9 T;ﬁio MOTICKYIVIPHO content.myschool.edu.ru/lesson/1f6414bc-
v b7a4-4e73-a823-e95db002d259
3aKOH MOCTOSTHCTBA https://academy-

COCTaBa BEIECTB. content.myschool.edu.ru/lesson/08187608

10 Xumudeckas Gopmyia. -02b3-4c05-b334-90c71cdd824b
BanenTHocth aTOMOB
XUMHNYCCKHX JJICMCHTOB
OtHOCHUTENbHAS aTOMHAS https://academy-

11 macca. OTHOCHTEIbHAs content.myschool.edu.ru/lesson/7e6f61de-
MOJICKYJISIpHAS Macca 5ea6-46df-82b6-e5c6ed877a09
MaccoBast o5t https://academy-

12 XMMHYECKOTO 2JIEMEHTA B content.myschool.edu.ru/lesson/527cf9e7-
COEIMHEHUHU 1c21-49a4-866¢-9c20f0al585¢
KOMMecTRO B TBa https://academy-

13 MO ?\j[ O BELIECTRa. content.myschool.edu.ru/lesson/38e680fe-

O, AOIApHAZ Macca 524d-472d-a431-935h8a5848a
Ousnyeckne u https://academy-

14 XUMHYECKUE SBICHUS. content.myschool.edu.ru/lesson/f8ch6a2c-
XUMHUEcKasi peaKus 5e34-41ce-8bc6-388580667f43
[Ipu3Haku u ycrnoBus https://academy-

15 NPOTEKAHHUS XUMHUYCCKHUX content.myschool.edu.ru/lesson/4da7eble-
peaxiuit c088-42e8-ae14-bflac9al67ed
3aKOH COXpaHEHUsI MacChl https://academy-

16 BEIIeCTB. XHUMHUYECKUE content.myschool.edu.ru/lesson/b72d5bbf-
ypaBHEHUS 065c-4c51-be9d-56349d4e4f7a

17 BrrunciieHuss KoJIM4UecTBa, https://academy-

MacCcChl BE€IIECTBA I10

content.myschool.edu.ru/lesson/dea9b4e0-
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https://academy-content.myschool.edu.ru/lesson/1f6414bc-b7a4-4e73-a823-e95db002d259
https://academy-content.myschool.edu.ru/lesson/1f6414bc-b7a4-4e73-a823-e95db002d259
https://academy-content.myschool.edu.ru/lesson/1f6414bc-b7a4-4e73-a823-e95db002d259
https://academy-content.myschool.edu.ru/lesson/08187608-02b3-4c05-b334-90c71cdd824b
https://academy-content.myschool.edu.ru/lesson/08187608-02b3-4c05-b334-90c71cdd824b
https://academy-content.myschool.edu.ru/lesson/08187608-02b3-4c05-b334-90c71cdd824b
https://academy-content.myschool.edu.ru/lesson/7e6f61de-5ea6-46df-82b6-e5c6ed877a09
https://academy-content.myschool.edu.ru/lesson/7e6f61de-5ea6-46df-82b6-e5c6ed877a09
https://academy-content.myschool.edu.ru/lesson/7e6f61de-5ea6-46df-82b6-e5c6ed877a09
https://academy-content.myschool.edu.ru/lesson/527cf9e7-1c21-49a4-866c-9c20f0a1585e
https://academy-content.myschool.edu.ru/lesson/527cf9e7-1c21-49a4-866c-9c20f0a1585e
https://academy-content.myschool.edu.ru/lesson/527cf9e7-1c21-49a4-866c-9c20f0a1585e
https://academy-content.myschool.edu.ru/lesson/38e680fe-524d-472d-a431-935b8a5f848a
https://academy-content.myschool.edu.ru/lesson/38e680fe-524d-472d-a431-935b8a5f848a
https://academy-content.myschool.edu.ru/lesson/38e680fe-524d-472d-a431-935b8a5f848a
https://academy-content.myschool.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://academy-content.myschool.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://academy-content.myschool.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://academy-content.myschool.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://academy-content.myschool.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://academy-content.myschool.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://academy-content.myschool.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://academy-content.myschool.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://academy-content.myschool.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
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18 [P ——— content.myschool.edu.ru/lesson/b5cbbe71-
’ 093e-492d-be67-c766a95bc03d
Pa310KEHUA, 3aMCIICHN A,
obmeHa)
M. B. JlomoHOCOB — https://academy-

19 YUEHBIA-OHIIUKIIONCIUCT. content.myschool.edu.ru/lesson/e093dccf-
O0o061IeHNE U 40f3-4242-b78a-9f426bbd9d5f
cucreMarui3anusia 3HAHUI
KonTponbnas pabota Nel

20 o TeMe «BelecTBa u
XUMHUYCCKHC PCAaKIIU»

Bo3ayx — cMmech ra3os. https://academy-

21 CocraB BO3/yXa. content.myschool.edu.ru/lesson/1d86d0c0-
Kucnopom — snemMeHT u f430-4d90-9hc3-f263746fdb06
npoctoe BeniecTBo. O30H
SHPEE;IZEEEZ zIBOfICTBa https://academy-

99 KuCTIOpOTa (peaKim content.myschool.edu.ru/lesson/1fala62d-

1abb-4a2a-b0d2-094227d15a70

OKHCJICHUS, TOPEHHUE).

TTousarue 00 oxcugax

E;:;gf;;gﬂyqe}mﬂ https://academy-

93 Ta6opaTopHK 1 content.myschool.edu.ru/lesson/8ceac680-

8e78-467e-9583-7ac88ba934e3

MMPOMBIINIJICHHOCTH.

ITpumenenue kucaopoia

TemnoBoit a3 ekt https://academy-

XUMHUYECKON peaKIuH, content.myschool.edu.ru/lesson/9eb6a556-

24 TIOHSITHE O 26¢d-4113-b6df-cd534e62b05e

TEPMOXHUMHUYECKOM
ypaBHEHUH, DK30- U
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SH/IOTEPMHUYECKUX
peaKIusIxX

TornmmBo (HedTh, yroib u
MeTaH). 3arpsi3HeHHE
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content.myschool.edu.ru/lesson/8ceac680-

25 | posmyxa, cocoBe! ero 8c78-4676-9583-7ac88bag34e3
[IPEIOTBPAILICHUA
[TpakTrueckas padora No hitps://academy-

26 zOEZTzr;:EH(EL?ZHT " content.myschool.edu.ru/lesson/58cce711-

P poad, 1b81-4d4a-8e80-27e051fcadf0
I/I3yq€HI/IC €Iro CBOUCTB»
Bomopoa — snemeHT u https://academy-

27 IIPOCTOE BEILIECTBO. content.myschool.edu.ru/lesson/54f51078-
Haxoxienue B mpupo/ie dbab-48a7-9aed-e50512952959
SHPEII:II::EEES (I)/IBOP'ICTBa https://academy-

28 Bo0pona. [IpHMeHeHIe content.myschool.edu.ru/lesson/54f51078-

Aopoa. 1ip dbab-48a7-9aed-e50512952959
BOZOpOAA
i https://academy-
29 COOP:)I(THG 0 kucroTax u content.myschool.edu.ru/lesson/565f0aac-
m £363-4e13-8724-e7d83828bh4el
C 5 https://academy-
30 B:()OCOO I’; IEOH&?OGH:;’; - content.myschool.edu.ru/lesson/d1760e9c-
J10poJia B JIA0OOPAToOp 4d36-49b3-b1f5-c6e5ea2038f9
HpaKTI/I‘-IeCKaSI pa60Ta NQ httDS'//academv-
31 iolészZ;;g)o?zeHaHe " content.myschool.edu.ru/lesson/d1760e9c-
p /10po/ta, 4d36-49b3-b15-c6e5a2038f9
HSyquHe €0 CBOUCTB»
Mongapablii 006EM Ta30B https://academy-
32 3aKHHp Apora ’ content.myschool.edu.ru/lesson/e9564d05-
OH ABOTAIPO abea-455d-9367-3a872d0dec7b
33 Brraucnenus 00béMa, https://academy-

KOJIMYCCTBA BCIICCTBA

content.myschool.edu.ru/lesson/dea9b4e0-
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rasa o ero U3BeCTHOMY
KOJINYECTBY BEIIECTBA
WIH 00BEMY

£670-468d-be30-b8425795b880

Brruuciaenus o06EMoB
Ta30B 10 YPaBHCHUIO

https://academy-

34 Efzgﬁfﬁgfé;ﬁﬁe content.myschool.edu.ru/lesson/13556db3
. -1863-4d5e-b13f-bc4a01f8fa9b
OTHOIIICHHUHU ra30B
dusnueckue u https://academy-
35 XHMHYECKHE CBOMCTBA content.myschool.edu.ru/lesson/399b02d8
BOJBI -b3b7-4d17-bac6-e088e08he8c5
CocTaB OCHOBaHHH https://academy-
36 HomsTie o6 HHHHK;‘Toan content.myschool.edu.ru/lesson/658d977a-
29ec-4e14-9bd1-cdfdd073cd59
Bopa kak pacTBopuTEnb.
Haceplennsie u https://academy-
37 HEHACKIILCHHBIE content.myschool.edu.ru/lesson/a96f9a30-
pacTtBopbl. MaccoBas eb66-4724-8171-eda3c49b3d62
J0JIs1 BEUIECTBA B
PacTBOpPC
[IpakTuueckas padbora Ne
5 mo Teme https://academy-
«[IpuroToBienue content.myschool.edu.ru/lesson/ab9825ce-
38 pPacTBOPOB ¢ 7a20-40e7-8294-ad1c5bc441ab
onpeaenEéHHON MacCOBOM
JI0JIEW PaCTBOPEHHOIO
BCILICCTBA»
Konrponbnas pabora Ne2 https://academy-
39 no Teme «Kucmopoz. content.myschool.edu.ru/lesson/6ela27cf-
Bomopoa. Boga» e0fb-441b-98e7-db66df55eaea
OKCHJIBI: COCTaB, https://academy-
40 KJaccupukanus, content.myschool.edu.ru/lesson/b77198d7
HOMCHKJIATypa -0ff1-43ff-9afa-a217fbd49451
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[Tonyuenue u
XUMHYECKHE CBOUCTBA

https://academy-

41 CUCIOTHLIX. OCHOBHLLX content.myschool.edu.ru/lesson/b77198d7
’ -0ff1-43ff-9afa-a217fbd49451
aM(pOTEPHBIX OKCHJIOB
OCHOBaHU: COCTaB, https://academy-

42 KaaccuuKanus, content.myschool.edu.ru/lesson/704f2053-
HOMEHKJIATypa ba7d-4e88-9240-ec5047c3ab94
[onyuyenue u https://academy-

43 XUMHUYECKHE CBOICTBA content.myschool.edu.ru/lesson/ed900a27-
OCHOBaHMI1 2af0-4c09-b273-a8d554826e6a
Kucnorsr: cocras, https://academy-

44 Kaaccu(uKanus, content.myschool.edu.ru/lesson/8a745728-
HOMCHKJIATypa b0c2-4fd7-a4b5-a53a03aa57bb
[onyuenue u https://academy-

45 XUMHUYECKHE CBOICTBA content.myschool.edu.ru/lesson/e5512262-
KUCJIOT 5951-4dc0-9449-c580929fc13d
g(?;gl{(lfﬁjf HHae);noco6LI https://academy-

46 o eHmyEH’MquCKHe content.myschool.edu.ru/lesson/ba634702-

JHCHIA, £7€9-4ba2-aa5f-1bd600b01f80
CBOHCTBA
[TpakTtuyeckas padora Ne
6. Pemenue https://academy-
9KCTIIEPUMEHTAIBHBIX content.myschool.edu.ru/lesson/1a488696-

47 3aJ1a4 10 TEME 3112-4ddc-b835-fa0cf807a743
((OCHOBHBIG KJIaCChI
HGOpFaHI/I‘-IGCKI/IX
COEIUHEHUI)

I'enernueckas cBs3b https://academy-

48 MEX/1y KJlacCaMH content.myschool.edu.ru/lesson/bf75933f-
HEOpraHMYEeCKUX f74c-45af-8de9-45825e060659
COeTUHEHNN

49 O06o6ueHue u https://academy-

57


https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://academy-content.myschool.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://academy-content.myschool.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://academy-content.myschool.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://academy-content.myschool.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://academy-content.myschool.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://academy-content.myschool.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://academy-content.myschool.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://academy-content.myschool.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://academy-content.myschool.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://academy-content.myschool.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://academy-content.myschool.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://academy-content.myschool.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80
https://academy-content.myschool.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80
https://academy-content.myschool.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80
https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659

cHcTeMaTH3amus 3HaHuH
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KontponsHas pabora Ne3
o teme "OCHOBHEIE

https://academy-
content.myschool.edu.ru/lesson/48027c6a-

>0 KJIACChl HEOPTaHUYCCKUX b989-4418-a53a-f01052258532
coenuHeHun"
E;fciifbﬁigbgin https://academy-
51 XHMH%CKHXHSMMGHTOB content.myschool.edu.ru/lesson/4d3fb871-
: b36f-4c15-9f78-1e95ab89c35f
[TonsATHe o rpynmnax
CXOIHBIX 3JIECMCHTOB
[Tepuoanueckuii 3aK0H n https://academy-
- pHOa content.myschool.edu.ru/lesson/edd298d0-
52 CPHOHCCKAA CHCTEMA 0587-4343-b208-be652591722d
XUMHNYCCKHUX DJICMCHTOB
. . MenneneeBa
53 Ilepuonapl, rpynisl,
MOATPYHIIBI
CtpoeHue aTOMOB. https://academy-
54 CocraB aTOMHBIX Si71€D. content.myschool.edu.ru/lesson/62albb70-
M3oTorsl 314d-4f30-986d-16e4ccedfbf4
o o
55 S LEMEHTOR content.myschool.edu.ru/lesson/62albb70-
. 314d-4f30-986d-16e4ccedfbf4
HepnonnquKon CHUCTCMBI
J. . MenneneeBa
a0 ey https://academy-
56 10 €10 TONOKEHIIO B content.myschool.edu.ru/lesson/b9c49a79-
N 70f6-4ace-9394-748241abd2d0
IIepuonnueckoii cucreme
J. . MenneneeBa
57 3HaueHue https://academy-
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https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023

[lepuoanueckoro 3akoHa
JUTSL pa3BUTHUS HAYKU U
npaktuku. J. .
MenpeneeB — y4EHBIN,
neAaror ¥ rpakJaHuH

content.myschool.edu.ru/lesson/62b40b66

-be96-4b38-b773-fcad2b4f0023

DNIEKTPOOTPULIATEILHOCT

https://academy-

58 b ATOMOB XUMHYECKHUX content.myschool.edu.ru/lesson/26704b07
3JIEMEHTORB -306f-4eea-b6cf-07ef4b45928e
T https://academy-

59 CB(ZEM XUMHHeCkad content.myschool.edu.ru/lesson/5d6ec675-

8622-4130-ah86-3daac2be38d0
KOBaJIeHTHaSI ITOJIsIpHAasA https://academv-

60 UMICCKAS CBASL p content.myschool.edu.ru/lesson/b9aeaa8a-

fbac-4726-b6cc-9533c98f3fa2
KOBaJIeHTHaSI HCITOJIAPHAas https://academv-

61 UMIICCKAS CBASL p content.myschool.edu.ru/lesson/86bb4d13
-c935-4a14-ba35-2e492f9bd88e
https://academy-

62 CreneHp OKHACIEHUS content.myschool.edu.ru/lesson/387f490b-
5d6b-4831-b242-374c2f39102f

OKHUCITUTENBHO- https://academy-

63 BOCCTAHOBUTEJILHBIE content.myschool.edu.ru/lesson/5714ad33-
peakIuu 9594-4fd7-8448-dbh8b184673a0
OKHCITe 1 https://academy-

64 BOCC?FaHOiI/ITe . content.myschool.edu.ru/lesson/34d1ced3-

m 2599-4¢31-88¢3-051182cle65hb
KonTtponbsHas padora Ne4 https://academy-

65 no Teme «CTpoeHue content.myschool.edu.ru/lesson/34d1ced
aroMa. XUMHAYECKas 3-2599-4¢31-88¢3-051182c1e65b
CBA3b»

66 PesepBHBIi1 ypOK.

O060061IEHNE U
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https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.myschool.edu.ru/lesson/5d6ec675-8622-4130-ab86-3daac2be38d0
https://academy-content.myschool.edu.ru/lesson/5d6ec675-8622-4130-ab86-3daac2be38d0
https://academy-content.myschool.edu.ru/lesson/5d6ec675-8622-4130-ab86-3daac2be38d0
https://academy-content.myschool.edu.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.myschool.edu.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.myschool.edu.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.myschool.edu.ru/lesson/86bb4d13-c935-4a14-ba35-2e492f9bd88e
https://academy-content.myschool.edu.ru/lesson/86bb4d13-c935-4a14-ba35-2e492f9bd88e
https://academy-content.myschool.edu.ru/lesson/86bb4d13-c935-4a14-ba35-2e492f9bd88e
https://academy-content.myschool.edu.ru/lesson/387f490b-5d6b-4831-b242-374c2f39102f
https://academy-content.myschool.edu.ru/lesson/387f490b-5d6b-4831-b242-374c2f39102f
https://academy-content.myschool.edu.ru/lesson/387f490b-5d6b-4831-b242-374c2f39102f
https://academy-content.myschool.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.myschool.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.myschool.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b

cHcTeMaTH3amus 3HaHuH

Pe3epBHBIii ypOK.

67 O06o6mieHue u 1
CUCTEeMAaTH3alMsl 3HAaHHUH
Pe3epBHBIii ypOK.

68 O06o6mieHue u 1
CUCTEeMAaTH3alMsl 3HAaHHUH

OBILEE KOJIMYECTBO 68
YACOB 110 ITPOTPAMME
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9 KVIACC

KoaudecTBO 9acoB

Ne Tema ypoxa Kontpo IpakTuu Jara JIeKTPOHHBbIE HU(POBHIE
n/n Bcero | JbHBIE eCKHUe U3y4eHusl o0pa3oBaTejibHbIE PeCypPChl
padoTshI padoTshI
https://academy-
[Mepuoauueckuii 3aKoH. content.myschool.edu.ru/lesson/e5
1 [Tepuonnueckas cucTeMa XUMHUYECKUX 1 0 0 f2e5da-8588-4081-9741-
snementoB JI. YI. Menzeneesa a3cl13edd696d
. https://academy-
3aKOHOMEPHOCTH B H3MEHCHHH CBOHCTB
2 XUMHUYECKHUX DJIEMEHTOB IEPBBIX TPEX 1 0 0 content.myschool.edu.ruflesson/6e
HepHOJIOB 136259-0b9f-44a4-9892-
4a0d5d05ef27
https://academy-
3 Kraccudukaist 1 HOMEHKIaTypa 1 0 0 content.myschool.edu.ru/lesson/d7
HEOPraHUYECKUX BEIECTB 7750e6-09f3-405a-802a-
da9835991288
https://academy-
4 Buapl XUMUUYECKOU CBS3H U TUIIBI 1 0 0 content.myschool.edu.ru/lesson/81
KPUCTAJIIMYECKUX PEIIETOK f9eala-d0Oc5-4e6e-8233-
3feOef24a6fe
KonTponsnas padora Nel no teme
5 «[ToBTOpEHUE U yriayOieHue 3HaHui 1 1 0
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiaccay
https://academy-
5 Knaccudukanus XuMHYeCKUX peaKIHii 1 0 0 content.myschool.edu.ru/lesson/73
0 pa3IMYHBIM MPU3HAKAM cfefbd-cfb6-4e9f-992d-
a32958ee6bfb
7 [ToHsITHE O CKOPOCTH XUMHUYECKOM 1 0 0 https://academy-
peakiun. [ToHATHE O TOMOTEHHBIX U content.myschool.edu.ru/lesson/66
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https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f

TCTECPOTICHHBIX PCAKIUAX

256083-2d71-4b3a-ab7h-
5da241324h8f

IIoHsaTHE 0 XUMHUYECKOM PaBHOBCCHHU.
(DaKTOpBI, BJIMAIOIHUE HA CKOPOCTH

https://academy-
content.myschool.edu.ru/lesson/f6

8 XUMHUYECKOW PeaKIMy 1 MOJ0KECHUE 8b3764-33e0-479f-9276-
XUMHYECKOTO PABHOBECHS 86ad520fd687
https://academy-
9 OKUCIUTEIFHO-BOCCTAHOBUTEIIHHBIE content.myschool.edu.ru/lesson/e3
peaKiuu c5ceb8-baf7-46ec-b763-
69ba4664990e
. https://academy-
Teopust 2NEKTPONIUTHYECKON
10 C 5 content.myschool.edu.ru/lesson/76
aucconuanmn. CHIBHBIC U CJ1IA0BIC ee69bb-9df2-4470-82€c-
HICKTPOJITRL 26957b8b25¢c0
https://academy-
11 " . content.myschool.edu.ru/lesson/65
OFHHPIC YPABHEHITE peaititit 9c574b-8a01-45e0-a397-
18505ac007ec
. https://academy-
XUMHYECKHE CBOMCTBA KUCIOT U
12 HOBANMI B CBETE 1T TABICHIH 06 content.myschool.edu.ru/lesson/47
OCHO CBCTC TIPEACTABICHIH O d6af1b-698a-4050-8872-
BJIGKTPOJII/ITI/I‘IGCKOI/I JaUccoualiinin a5372d5ab4ae
XMUMHYECKHE CBOMCTBA COJIEH B CBETE https://academy-
13 DeICTABTICHIT 06 ATk ThOMITHIECKOM content.myschool.edu.ru/lesson/e7
pel P aba987-f351-4d05-a264-
JIACCOLIMAIAN 0ba234f49ffd
https://academy-
14 oMsTHE 0 THADOM it content.myschool.edu.ru/lesson/c7
OHATHE O THIAPOIH3E COJIC 318b9d-2aae-4bc2-89e8-
2103e0868c46
15 O0001eHHE U CUCTEMATU3ALNS 3HAHUI
16 [Tpaktuyeckas pabora Ne 1. «Perienue https://academy-
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https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0
https://academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0
https://academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0
https://academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0
https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849

OKCIICPUMCHTAJIBHBIX 3ada4>»

content.myschool.edu.ru/lesson/22

be6efd-b011-429b-b0dO-

a6782513e849

KonTtponbnas pabota N2 o teme

https://academy-
content.myschool.edu.ru/lesson/00

17 «ONEKTPONUTHYECKAS JUCCOLHALIUS. 72cdc7-ac1d-44dd-89¢7-
XuMH4YecKue PE€aKknuu B paCTBOpax» 9f1d19b70b20
OO0m1as XxapakTepucTUKa rajJoreHoB ntips:/acadeny-
m paKtepl ‘ content.myschool.edu.ru/lesson/b6
18 XHMMHYECKUE CBOMCTBA HA IPUMEPE 086ed4-e33e-499f-8ce6-
XJiopa eb946e07acde
Xioposogopona. ConsgHast KHCIIOTa httDS://academv_
POBOAOPOA. ’ content.myschool.edu.ru/lesson/64
19 XMMHYECKHE CBOMCTBA, [10JIy4EHHE, fd0e7e-75b9-40f7-a675-
HPUMCHCHHE cf7e62aad0e2
https://academy-
Ipaxtirieckas pabora Ne 2 mio Teme content.myschool.edu.ru/lesson/2f
20 «[Tomyuenue consTHON KUCIIOTHI, a56edb-24b8-48de-8807-
U3y4eHUe €€ CBOMCTB edb0b851cab9
Brruncnenus i ABHCHUAM httpS://academv-
ene O YpaBue content.myschool.edu.ru/lesson/51
21 XUMHYCCKHUX PEaKIUH, €CJIU OAUH U3 e2d5¢cf-2222-490b-8dc0-
PCarcHToOB 1aH B N30BITKE f87fCC8772b6
29 OO0m1as XxapakTepuCTUKa JIEMEHTOB
VIA-rpynms
AnnoTponHbie MoAU(UKAIIK Cephl htips:/facacleny-
OTPOITHBIC MOIMPHKAIIIH CCPBI. content.myschool.edu.ru/lesson/f9
23 Haxoxnenne cepbl 1 e€ CoeTMHEeHNH B 20a7c9-e3a6-4195-b341-
npupone. XUMHUYECKHE CBOUCTBA CCPLI a61e3e2490d3
CepoBoaopoj, cTpoeHue, puzndeckne u hips:/iacadeny-
24 POBOZIOPOLL, CTD ’ content.myschool.edu.ru/lesson/fd

XMMHYECKHE CBOMCTBA

25ba95-73b0-44d5-9db8-
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https://academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5

0Oce613a77hab

Oxcunpl cepol. CepHas KUCIIOTA,

https://academy-

content.myschool.edu.ru/lesson/d4

25 SH;EZEZI:;&; 1 XUMHUYECKHE CBOMCTBA, 05dbf-2615-4c45-9239-
P 622664355136
XHUMHUYECKUE PEAKLIUH, JIEKALUE B
OCHOBE ITPOMBIIIIEHHOTO CII0co0a https://academy-

26 HOJTY4CHHS CEPHOM KHCIIOTHI. content.myschool.edu.ru/lesson/95
XUMHYECKOE 3arps3HEHNE 88fc67-1413-4346-b2cc-
OKpY’KaloMIe! Cpeabl COeAMHEHUSIMH 8ec54cl6b6al
Cephl

https://academy-

97 Berunciienne MacCcoBO# JI0JIH BBIXO/A content.myschool.edu.ru/lesson/b4

IPOJIyKTa PEaKIuu 4f706e-efe8-4ecb-b626-
ff9710eea806
OO011ast XapakTepUCTUKA 3JIEMEHTOB https://academy-

28 VA-rpymibl. A30T, pacipoCTpaHeHHEe B content.myschool.edu.ru/lesson/7d
npupoie, GU3NIECKUE U XUMUICCKUE 4d7a30-3c8e-4ea9-a5b0-
CBOICTBa c9cf7c36a42f
AMMHaK, ero GpuU3nvYecKue 1 https://academy-

29 XHMquC’KHe CROHCTRA. TIONVACHIE I content.myschool.edu.ru/lesson/4e
S ehorie » O bd4383-2a33-401d-bb2b-

p 77902435d54d
[IpakTuueckas padora Ne 3 o Teme

30 «Ilony4yenune aMMuaka, U3y4eHHe €ro
CBOWCTB»

31 A3oTHas KucnoTa, e€ Gusndeckue u
XUMHUYECKHE CBOMCTBA
Hcnonb30BaHue HUTPATOB U COJIEN

39 aAMMOHHUS B KQUECTBE MUHEPAIBbHBIX

ynoopenuii. XuMHUECKOE 3arps3HEHHE
OKPYKaIOIIeH cpe/ibl COETUHEHUSIMH
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https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d

a3oTa

®docdop. Okcua pochopa (V) u

https://academy-
content.myschool.edu.ru/lesson/32

9| ot o oo
S 4bc477563aal
https://academy-
Hcnonb3oBanue GocdaroB B KauecTBe content.myschool.edu.ru/lesson/cd

34 MHHEPAIBHBIX YI0OpeHHid. 3arpsi3HEHUE e32b7e-8b4c-4d10-8889-

OpUPOAHOI cpensl hocharamu 349a85h995b5
https://academy-

35 Yraepon, pacipocTpaHEHUE B IPUPO/IE, content.myschool.edu.ru/lesson/02

(pu3nyecKre 1 XMMUYECKHE CBOMCTBA e87919-08b3-4195-bb96-
2b66fee4d526
Oxcuibl yriaeposia, ux Gu3ndecKue u https://academy-

36 XUMHYCCKHE CBOMCTBA. DKOJOTHYECKUE content.myschool.edu.ru/lesson/52
po0JIEMBbI, CBSI3aHHBIC C OKCHIOM ale7be-12c¢9-4a16-8953-
yriepona (1V) 4d1cec58396b

https://academy-

37 VEoTbHAsL KHCIOTa 1 6 COMH content.myschool.edu.ru/lesson/78
ad63f8-6e16-4che-bald-
4cfcf033cl4e

[Mpaktudeckas padora Ne 4 o Teme https://academy-

38 "TlonyueHue YriaeKucaoro rasa. content.myschool.edu.ru/lesson/ab
KavecTBeHHas peakuus Ha KapOoHaT- 5d6455-a0ea-4f28-8617-
noH" 07a52ad8f618

https://academy-
[TepBoHayYaIbHBIE TOHATHS 00
39 OpraHHYECKNX BIIECTBAX KAK O content.myschool.edu.ru/lesson/57
COCIHEHISX VITePoTd 9aabf2-3852-435f-9¢34-
A YHIepon bal273fd9a7a
. https://academy-
40 Kpemnuii u ero coennuenus

content.myschool.edu.ru/lesson/40
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https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b
https://academy-content.myschool.edu.ru/lesson/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168

740cc9-19ea-472e-ab4f-

ade3dad50168

[IpakTuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 3224 I10 TeMe

https://academy-

content.myschool.edu.ru/lesson/54

4l «BaxxHeime HeMeTaJUIbl U UX 2fbae4-bed1-463f-a2f8-
COEIMHEHUS» ec775877b977
Kontposbnas padora Ne3 o teme https://academy-

42 «BasHeHIIIe HOMETATILL H HX content.myschool.edu.ru/lesson/d9
COCITIHCHISD ed76¢c-4eed-488b-aabl-

dacfh9883eda
OO61as xapakTepUCTHKA XUMUYECKUX hitps://academy-
3JIEMEHTOB — METAJIJIOB.

43 MeTtammmueckas CBSI3b U MeTaJITHdecKas content. myschool.edu.ru/lesson/3e
KpUCTAJUTMYECKas peméTka 008831 £7b6-4a5-8743-

. ’ 6cc446e18ab6
du3nyeckre CBOMCTBAa METAJIOB

. https://academy-
XUMHYECKHE CBOMCTBA METAJIIOB.

44 oy ——— content.myschool.edu.ru/lesson/90
METATTOB 2a45¢5-6df5-418a-ba03-

67calf76fla3
OO1mre crocoObl MOTyYSHHSI METAJUIOB. https://academy-

45 CriaBbl. BerauciieHust o ypaBHEHUSAM content.myschool.edu.ru/lesson/08
XUMUYECKUX PEaKUUid, €CIM OJUH U3 c4849b-39a4-477e-a190-
peareHToB COAECPIKUT IPUMECH 91167c1f8674

https://academy-

46 TTOHSATHE 0 KOPPOSHH METAIOB content.myschool.edu.ru/lesson/3d
110449-569d-4da7-8e18-
2474aed96fdf
https://academy-

47 Ll{enoHEIe MeTaTEL content.myschool.edu.ru/lesson/7d
3e8ebb-1fa4-4bfa-a855-
1d970d213a82

48 OKcuJIbl ¥ THIPOKCHIBI HATPUS U Kallus
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https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://academy-content.myschool.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://academy-content.myschool.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://academy-content.myschool.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82

[Ienouno3eMeIbHbBIC METAILIBI —

https://academy-
content.myschool.edu.ru/lesson/38

49 KaJIbLIUI U MAarHUU 098433-ea37-4eda-ac90-
64dc5857a2b4

50 Baxueiime coefUHEHUSA KAJIbLUSA

51 O00011IeHNE U CUCTEMATU3ALMs 3HAHUN
https://academy-

59 JKécTkocTh BOJIBI M cIOCOOBI €€ content.myschool.edu.ru/lesson/db

yCTpaHEHUS fb6fc3-eb3e-4d6¢-8965-
baaaad574020
https://academy-

[TpakTrueckas padora Ne 6 o Teme hool.ed il /

53 "KECTKOCTD BOBI X METOMb 68 content.myschool.edu.ru/lesson/a4

F—— 452dab-4cd2-42f4-aa49-
ycTp ad598f68fe44
https://academy-

54 [ — content.myschool.edu.ru/lesson/94
5e5e8e-3770-4396-bef8-
f110f22d14f4

55 AmboTepHbIe CBOCTBA OKCHIA U

THJIPOKCHIA
https://academy-
56 K content.myschool.edu.ru/lesson/8f
eeso 9ea2f6-5ca2-47bf-872-
975545b3c948
https://academy-
57 OKcuIbl, THIPOKCHIBI M COJTH XKele3a content.myschool.edu.ru/lesson/f4
(1) u xene3a (111) 4e6ab0-fda3-4055-8fff-
299411f84bec
58 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN
[Mpaktuyeckas pabora Ne 7. Pemenue https://academy-
59 AKCIIEPUMEHTATBHBIX 33124 TI0 TEME content.myschool.edu.ru/lesson/72

«BaxxHeu1ime MeTajuIbl 1 UX

22b10c-2d4b-401d-90b8-
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https://academy-content.myschool.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://academy-content.myschool.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://academy-content.myschool.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://academy-content.myschool.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c

COCOAUHECHUA»

b24530874d0c

Brraucnenus no YpaBHCHHAM
XUMHUYCCKHUX peaxunﬁ, €CJIM OJUH U3
PE€arcHToB J1aH B HU30BITKE WUJIN

60 1
COJICPKHUT pUMeCH. Berancienus
MAacCOBOM JI0JIM BBIXO/1a MIPOAYKTA
peaxiuu
61 O060011eHIE U CHUCTEeMAaTU3aIUs 3HAHUN 1
KonTtponpsHas padora Ne4 mo reme
62 «Baxknelme MeTaibl U UX 1
COCIMHEHUS
https://academy-
63 BeriectBa 1 MaTepuabl B 1 content.myschool.edu.ru/lesson/ch
HOBCETHCBHOM KH3HU YEIOBEKA 5ef102-7c42-4fch-a89f-
580ec2234cd0
https://academy-
64 XUMHYECKOE 3arpsi3HCHUE 1 content.myschool.edu.ru/lesson/6d
OKpYXXaromiel cpeibl 721d3d-03ef-43e6-bd63-
€982d34d1836
https://academy-
65 Ponp XuMuM B pelIeHUH SKOJIOTHYECKUX 1 content.myschool.edu.ru/lesson/14
npoOieM 7344d0-7010-44ce-aba4-
9a78b85f4b44
66 PesepBHblit ypok. O0001IEHNE U 1
CHUCTeMaTU3alus 3HaHUI
67 PesepsHblit ypok. O60011eHNE U 1
CHCTeMaTH3alus 3HAHUH
68 PesepBHrlit ypok. O6001ICHHE U 1
CHUCTEeMaTU3alrs 3HaHUI
OBUIEE KOJIMYECTBO YACOB I1O0 68

ITPOTPAMME



https://academy-content.myschool.edu.ru/lesson/cb5ef102-7c42-4fcb-a89f-580ec2234cd0
https://academy-content.myschool.edu.ru/lesson/cb5ef102-7c42-4fcb-a89f-580ec2234cd0
https://academy-content.myschool.edu.ru/lesson/cb5ef102-7c42-4fcb-a89f-580ec2234cd0
https://academy-content.myschool.edu.ru/lesson/cb5ef102-7c42-4fcb-a89f-580ec2234cd0
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44
https://academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44
https://academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44
https://academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ 'abpuensua O.C., OctpoymoB WN.I'., Cnagkos C.A., AkimonepHoe odmectBo «M3aaTensctBo «IIpocBenienue»
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AkunonepHoe oo6mectBo «M3narenberBo «lIpocsemienne»
tabnuupl: [lepuonnueckas cucrema xumMmuueckux snemeHToB . . MenaeneeBa, Tabnuia paCTBOPUMOCTH, ANEKTPOXUMUYECKUN P

HaIpsHKCHUS MCTAJIIIOB

METOANYECKHNE MATEPHAJIbBI JIUISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIi-ypoBeHb. - Peanu3zanus-rpedoBannii-OI"OC-0CHOBHOT0-0011IeT0-

obpazoBanus.-MeToanueckoe-nocodue-mist-yuntens. pdf

HMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
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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