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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YypOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yJibTaTaM OCBOCHUS OCHOBHOM
00pa30BaTenpHON MPOTrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (QenepasbHON paboueil mporpamMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIIUU MPENOJaBaHusl Y4EOHOTO MpeaMeTa « XUuMHUsH»
B 00pa3zoBaTeNbHbIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma 1o XuMuM Na€T MOPEJCTABICHUE O IIENAX, OOIIel CTpaTeruu
oOydeHHUsl, BOCIHUTAHUS U Pa3BUTHSI OOYYAIOMIMXCSA CPEICTBAMHU Y4EOHOTO
peamera, YCTaHABJIMBAET o0s13aTenbHOE IIPEAMETHOE COZIEp/KAHUE,
IIPEAYCMATPUBAET PACIpPEIEICHUE €ro IO KIaccaM M CTPYKTYPHUPOBAaHHE I10
pa3ienaM M TEeMaMm MPOrpaMMbl O XUMHUHU, ONPEAEIAET KOJWYECTBEHHBIE H
Ka4E€CTBEHHbIC XapaKTepUCTHKU COLEpKaHUS, PEKOMEHYEMYIO
MOCIICIOBATEILHOCTh ~ M3YYECHUS XHUMHUHA C Y4ETOM  MEXKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro TIporecca, BO3PacCTHBIX
O0COOCHHOCTEH  00ydYaroIMXCs, ONpEeAeNseT BO3MOXHOCTU IHpeaMeTa AJis
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs, a Takke TpeOoBaHUI K
pe3yibpTaTamM 00ydYeHHUST XUMUW Ha YPOBHE IIeJIeH N3YUeHUS MPeIMeTa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATEJIBbHOM JAESITENbHOCTH OOYYarollerocsi MO0 OCBOEHUIO
y4eOHOTr0 COIep)KaHMUS.

3HaHUWE XUMHUHU CIYKUT OCHOBOM Juisi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOyuJaromerocsi, €ro MpeJACTaBICHU O MAaTePUAIBHOM E€IMHCTBE MHpPA, BAKHYIO
poJIb WrparoT (GOpMHUPYyEMbIC XUMHEH MPEICTABICHUS O B3aWMOIPEBPAIICHHIX
PHEPTrUM U 00 HBOJIIOIMHU BEHIECTB B MPUPOJE, O IMYTAX PEHIeHUs riIo0agbHbIX
npo0seM yCTOMYMBOIO PAa3BUTHUSA YEIIOBEYECTBA — CHIPHEBOM, IHEPIreTUUYECKOH,
MUIIEBON M 9KOJOTUIECKON O€30MacHOCTH, TPOOIIEM 3IpaBOOXPAaHEHHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JUIsi  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111eH U (PyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi, HaBBIKOB WX CaMOCTOSTENbHOM Y4eOHON  JesITeNbHOCTH,
OKCIICPUMCHTATILHBIX M HCCIEIOBATEIbCKAX YMEHHUW, HEOOXOIWMBIX KakK B
MOBCEIHEBHOM XKU3HM, TaK U B MPO(HECCUOHAIBHOM S TEIbHOCTH;

3HAKOMHUT CO CHENU(UKON HaydHOrO0 MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LIEJIOCTHOT'O B3IJISJ1a HA €JUHCTBO IIPUPOABI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
3TarnoM B (P OPMUPOBAHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YJarOIINXCS;



CHocOoOCTBYeT (POPMHUPOBAHUIO ILEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAaHUAM, K NPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
o0Opa3oBaHHe 00YUYAIOIIUXCSI.

JlanHble HampaBieHUs B OOyUYEHUM XHMUU OOECIEUMBAIOTCS CHELUPHUKOM
COJlep)KaHusl  yuyeOHOro MpeAMeTa, KOTOpbIM  sIBIsSETCd  MEJaroruyecku
aJIalTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha OMPEEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHUsI OPUCHTHPOBAH HA
OCBOEHHE OOYYAIOIIMMHUCSA CHUCTEMbI MEPBOHAYAJIbHBIX MOHITHA XHUMHUHU, OCHOB
HEOPraHUYECKOM XHUMHMM H HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX IOHATUH
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHUHU CPOpPMHUpPOBaAHA HA OCHOBE
CHUCTEMHOI0 moaxona k €€ mzyudeHuro. ColepaHHE CKIIQJbIBACTCS U3 CUCTEMBI
IIOHATHN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl IO MPUHIUIY
IIOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOro ypOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YYE€HUS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— Ilepuognueckoro 3akoHa J[. . MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMHUU;

— YYEHHS O CTPOCHHUM aTOMa U XUMUYECKOU CBS3H;

— TMpeACTaBIeHUN 00 JIEKTPOIUTUYSCKOW AUCCOIMAIMN BEIIECTB B
pacTBopax.

TeopeTudyeckue 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIUPUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K APYTOMY, BBINOJHAS (YHKINN OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BO3MOYKHOCTEH MPAKTUYECKOTO IPUMEHEHUS U MOJYYEHUS H3y9aeMbIX
BEILIECTB.

OcBoeHHME TMporpaMMbl IO XHMHUH  CIOCOOCTBYET  (DOPMHUPOBAHUIO
IIPEACTABIICHNS] O XUMHYECKON COCTABISIONIEN HAYyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHUCTEeMHOW NPUPOABI, LEHHOCTHOTO OTHOIIEHWS K HAy4YHOMY 3HAHHI U
METOJaM MO3HaHWsS B Hayke. M3ydeHne XWMUM NPOUCXOAUT C NPUBJICUEHUEM
3HAHUA M3 paHee H3YyUYEHHBIX YYEeOHbIX MNpeAMeTOB: «OKpYKaoMUi MUP»,
«buomnorus. 5-7 kiacce» u «dusuka. 7 Knacey.

[lpy w3yuyeHWHM XUMHUU MPOUCXOTUT (OPMHUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAYKH Kak 00JJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JNEATEIIBHOCTH YEJIOBEKA M KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOU KYJIBTYpHI.
3amaya y4yeOHOro IpeaMeTra COCTOUT B (POPMHUPOBAHUU CUCTEMBl XUMHUYECKHX
3HAHUN — Ba)KHEMIINX ()aKTOB, MOHATHIM, 3aKOHOB U TEOPETUUECKUX MOJOKEHHM,
JOCTYIHBIX O0OOIIEHH MHPOBO33PEHUECKOrO0 XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUM K HAyYHbBIM METOJaM T[IO3HAHUS TMPU H3YYEHUU BEHIECTB U
XUMUYECKUX PEaKInii, B (GOPMUPOBAHNH W PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
UX TIPUMEHEHWH B Y4eOHO-TIO3HABATCIIBHOW M Y4YCOHO-MCCIIEI0BATEIHLCKON
NeSTEILHOCTH, OCBOCHMM NPaBUJ 0OE€30MacHOTO OOpallleHHus C BEIIeCTBAMH B
MOBCETHEBHOM JKU3HHU.

[Tpu m3ydeHun XMMUU HAa YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUS BaKHOE
3HaYEHWE IPUOOPENH TaKHe MEIH, KaK:

— (dopMHuUpOBaHHE WHTEIUIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSTHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HalpaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpuOOIIeHHE
00yJaronmxcsi K CaMOCTOSATEILHON IT03HABATEIIBHONW NEATEILHOCTH, HAyIHBIM
METO/JaM TO3HaHUS, (OPMHUPYIONTUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUHY;

— obecrnieyeHue yCIOBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YHarOITUMUCS
OTIBITa PA3HOOOPA3HON MEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINI), WMCIOINX YHUBEPCAITBHOE 3HAYCHHE IS
Pa3IUYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue oOmeld (QyHKIIMOHATIBHOW W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUU OOBSACHATH U OICHUBATH SIBJICHUS
OKPYKaIOIIEeTr0 MHpA, WCIONB3ys 3HAHWUS W OIBIT, MOJYYEHHBIC MPU HU3yYECHUU
XUMUH, TPUMEHSITh WX TPH PEIICHHH MpoOJieM B IIOBCETHEBHOW XU3HHU U
TPYJOBOM JI€ATEILHOCTH;

— ¢opMupoBaHHEe y OOy4YalOIIMXCA T'yMAaHUCTHYECKUX  OTHOIICHUA,
MOHUMAHUS TIEHHOCTH XUMWYECKUX 3HAHWH IS BBIPAOOTKH HKOJOTHYCCKU
I1e71€CO00Pa3HOT0 TOBEICHUS B OBITY W TPYIOBOH NEATEIBHOCTH B IEIAX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEbL;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO HAa OCHOBE YCBOCHHS OOIIECYEIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HISA M HANpaBICHHOCTH JATbHEUIIETO
0o0yJeHUSI.

OOmiee 4YMCIIO YacoB, OTBEACHHBIX I HU3Y4YEHUS XHMHH Ha YpPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, cocrapisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HEJIeI0), B 9 kitacce — 68 4acoB (2 Jaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMHUU B KM3HU YEIOBEKAa. XUMUS B CHCTEME HAYK.
Tena u BemectBa. du3nueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeToAax Mo3HAaHMSI B XUMHUU. UMCThIE BEHIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIEeMEHThl. CHUMBOJBI XHMHYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢Gopmysna. BaaeHTHOCTP aTOMOB XHUMHUYECKHX JJICMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAast Macca. MaccoBasi 10J11 XUMHYECKOTO JIEMEHTA B
COCIMHEHMH.

KomnuecTBo BemecrBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUMN.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XMMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUSI MacChl BEIIECTB. XUMHUecKue ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUi (COSTUHEHNS, Pa3I0KCHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCY/I0M, NMpaBujiaMu paboThl B J1abopaTopuu U
npuéMaMu oOpalieHus ¢ JT1abopaTOPHBIM 00OPYTOBAaHHEM, U3yUYECHUE U OTHCAHHE
bU3NYeCKUX CBOWCTB 0OO0pa3lOB HEOPTaHWMUYECKHX BEIICCTB, HAOIIOJCHUE
dbuznyeckux (IJIaBICHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTOMN) SIBICHUM, HAOMIOACHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasjioKeHUe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusl, pa3ioKeHHE TMAPOKCH]IA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
U3Y4YEHHUE CIOCOOOB pPa3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, JUCTHWLIAIUSA, XpoMaTorpadusi, MpoBEJCHUE OYUCTKH TTOBaApEHHOU
coiid, HaOJIOJEHWE W  ONMCAaHWE  pe3yJbTaTOB  IPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs MacChl, CO3JaHUE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

BaxHeine npeacTraBuTe 4 HEOPraHUYECKHUX BELIECTB

Bo3nyx — cMmech razos. CocraB Bo3ayxa. Kucinopoa — 3jIeMEHT M IpOCTOE
BemecTBo. HaxoknmeHuwe kucimopoga B Tpupoie, (GU3MYECKHEe W XUMHUYCCKUC
cBoiictBa (peakiuu ropeHus). Oxcuawl. IIpumenenue xkucnopoga. CrocoOsb



MOJIYYeHHUsS] KUCTopoJa B J1abOpaTOpud W TPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupojae. O30H — aJIoTpoITHAsS MOAN(PUKAIIHS KUCIOPO/Ia.

TennmoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKUE YpPaBHEHHS,
DK30- M BHAOTEPMHUYECKUE pEaKIUU. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocTtoe BemecTBo. Haxoxnenue Bogopoaa B npupoe,
dbu3nyeckue W XHUMHYECKUE CBOMCTBA, NPUMEHEHHE, CHOCOOBI TMOJy4YCHHUSI.
Kucnots! u conmu.

Mounsipablit 00bEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBouMcTBa BOABL. Boma kak pacrBopurenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIMIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEmecTBa B pacTBOpE. XUMUUYECKHE CBOMCTBA BOJIbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupo/i€ U B KU3HU 4enoBeKa. KpyroBopoT BOAbI B IpUPOE.
3arps3HeHne NpUPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanus neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHJIOB:  cojeoOpasyrome (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHBIE) U
HecoseoOpasyromue. Homenkmarypa oxcugoB. Du3mdeckne W XUMHUYCCKHC
CBOMCTBA OKCHUIOB. [lonydyeHnue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTtypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHui. [loryueHrne OCHOBaHUM.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. Ousudeckue u
XUMHUUYECKUE CBOMCTBA KHUCIOT. Psan aktuBHoctu meramnoB H. H. bekerosa.
[TonydyeHue KUCIIoT.

Comu. Homenknarypa cosieil. @U3M4YECKUEe U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune comnen.

['eneTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCTUHECHUM.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONMPEECICHUE COACPKaHUS KHUCIOPOAa B BO3AYyX€, MOTYUYEHHUE,
cobupaHue, pacmo3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpOaa, HAOII0IeHNE
B3aUMOJCUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS W
MpeKpalieHuss ropeHus (moxapa), O3HaAKOMJIEHHE C oOpasllaMH OKCHJIOB U
OMHMCaHUE MX CBOMCTB, MOJydeHHE, COOMpaHWE, pacClO3HABAaHUE U HU3y4YEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTeiue Bojgoponaa ¢ okcuaoM meau (II)
(BO3MOYKHO HCIIOJIb30BAaHUE BHUACOMATEPHAJTIOB), HAOMIOACHUE OOpPA3I[OB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHHME OCOOCHHOCTEM pacTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOU
MAacCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECHUCTBUE BOIBI C METAJJIAMHU
(HaTpyieM U KaJibllueM) (BO3MOXHO HCIOJb30BaHUE BHUJIEOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaO0JII0ICHNE U3MEHEHUS OKPAaCKH MHAMKATOPOB B PACTBOPAX KHUCIOT W ILIEJIOYEH,
u3ydyeHue B3aumojeicTBua okcuaa menud (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIOT C METaJulaMH, PEAKUUN HEUTpaau3alyy, IOJIy4eHUE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METajlla IPYyrMM U3 PacTBOpa COJM, pELICHUE
DKCHEPUMEHTAIBHBIX 3a1ad IO TeMme «BaHeWlme Kiacchl HEOPraHWYECKHX
COECINHECHUN.

Hepuoanuecknii 3akoH u Ilepuoamueckast cucreMa XHUMHYECKHX
iemeHToB JI. W. MenpgeneeBa. CtpoeHune aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PUKAIUU XUMUYECKUX 3ieMeHTOB. [loHsTHE O
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIETOYHO3EMENIbHBIE METAJLIbI,
TaJIOTeHbl, HHEPTHBIC Ta3bl). JIEMEHTHI, KOTOpbIe 00pa3ytoT aMmpoTepHbIE OKCHUIBI
Y TUIPOKCUIBL.

[lepuognyeckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MengeneeBa. KopoTkomepuonnas W JJIMHHONEpUOAHAs  (opmbl
[Tepuonnueckoii cuctembl xumudeckux dmeMeHToB [[. . Menneneesa. Ilepruoast
U rpynnbl. DHU3WYECKUH CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IMEpUONA U
IPyIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J04€K aroMoB MepBbIX 20 XUMUYECKHUX DIJIEMEHTOB
[lepnogmueckori cucremsl [I. M. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA 110 ero nosokeHuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUS pajuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYIIaM U EPUOAaM.

3nauenue [lepunoanueckoro 3axkoHa u [lepruoanyeckoi CUCTEMBI XUMHAYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W Ipaktuku. [[. WM. MenneneeB — y4€HbIM U
IpaK/IaHHH.

Xumuueckass cBs3b. KoBasieHTHas (THoJisipHass W HENOJSpHas) CBS3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCINTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLIHM.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIIEHNA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydeHHe OOpa3IOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUAPOKCUIA [HMHKA C PACTBOPAMHM KHUCJIOT M UIEJNOYEH, INPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peaklnuy pas3ioKeHHsl, COEIUHEHUS).

Mesicnpeomemmunie cea3u



Peanmu3anus MeXnpeaQMETHBIX CBA3€H NpU U3YYEHUM XUMHHM B 8 Kiacce
OCYLIECTBJISIETCS 4YEpe3 HCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAYyYHbIE TOHATUSA: HAY4YHBIH (PaKT, TMIIOTE3a, TEOpUs,
3aKOH, aHallu3, CHHTE3, Kiaccu(puKauusi, NEpPUOJUYHOCTb, HAOIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHUE.

dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIM, H30TOIIBI,
PaZAMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUH 3apsij, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, ra3, (PU3MUYECKUE BEIUYMHBI, E€IUHUIIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COoHIIE.

buonorus: porocunTes, npixanue, obunocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XuMH4YecKasi peakuus

[lepnognueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
XUMHUYECKUX D3JEMEHTOB IIEPBBIX TPEX IMEPUONOB, KW, KAJIbLMI M HX
COCAUHEHUM B COOTBETCTBUM C IIOJIOXKEHUEM 3JIEMEHTOB B Ilepmoamyeckon
CHCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BelecTBa: BHUIBI XMMHYECKOW CBA3U. THUMBl KPUCTALIAYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHUUYECKOH CBS3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJACCAM HEOPraHUYECKHUX
COCAUHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuys XuMAYECKUX peakivii Mo pa3IndHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBoMy 3ddeKry, 1o
MU3MEHEHHUIO CTETICHEH OKHCIEHHUS XUMHUYECKHX DJIEMEHTOB, MO OOpPAaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U SHIOTEPMHUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
yYpaBHEHHS.

[Tonsitue o ckopoctu xumuueckon peakuuu. [loHsiTHe 00 0OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX M TeTePOTEHHBIX
peakuusx. llonarue o karanmusze. [lonstue o xumuyeckom paBHOBecur. DakToOpHL,
BIMAIOIIME HAa CKOPOCTb XUMHUYECKOW pEaKUUH M IOJIOKEHHUE XHUMHUYECKOIO
PaBHOBECHS.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUM,  JJIEKTPOHHBIM  OasaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaKLuum. CocraBnenue YpPaBHEHUI



OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OaJlaHca.

Teopus ANEKTPONUTHIECKON TUCCOLMUALUU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AUCCOLMALMM BEIIECTB C PA3NMYHBIMU BHJIAMH
xuMHuuyeckol cBs3u. CreneHs nuccouuranny. CUiabHbIE U ClIa0ble JIEKTPOJIUTHL.

Peakiiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIINi HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHUS peakiui. CBOWCTBA KHUCIOT,
OCHOBAHM U COJIEH B CBETE MPEACTABICHUN 00 JIEKTPOJIUTUIECKON TUCCOIHAIUU.
KauecTBeHHBIE peakuy Ha HOHBL. [IoHATHE O TUAPOIH3E COJIEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJIEISAMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB U HEMETalioB (rpadurTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HATpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEaKIuu
OT BO3JCHCTBUS pa3IUYHbIX (PAKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, MpPOLECCa JUCCOLMALMU KHCIOT, IIEJIOoYeld U  COJeH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MAaTEpPUANIOB), IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ NPHU3HAKW  MPOTEKaHWs  pEeakiuid  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuuu pas3ioKEeHUs, COCIMHEHUS), PAClO3HABAHUE HEOPraHMYECKHUX
BEIIECTB C TOMOUIBIO KAYECTBEHHBIX pEaKUUHd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTtanibl 1 MX COeIMHEHUA

OOmas xapakrepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3auMOJICHCTBUE C MeTaJylaMH, HeMeTaJylaMH, IIejouaMu). XJIOPOBOJOPOI.
ConstHast KHCIOTAa, XMMUYECKHME CBOMCTBA, IOJIy4CHHE, NpUMEHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeJloBeKa. BaxHeulmme XJIOpuabl U HUX
Hax0KJICHUE B IIPUPO/IE.

OObmast xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u (u3NyYecKue CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMN KUCIOpPOIa
U ceppl. XUMUYECKUe CBOICTBa cepbl. CepoBONOPOJ, CTpOCHHE, (PU3UYECKUE U
XUMUYeCcKrue CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (U3NYECKHE M XUMHYECKHE CBOiicTBa (oOmme Kak
OpeJCTaBUTeNd Kiacca KHCIOT M crneuuduueckue). XUMHUUECKHE PpEaKluy,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOCO00a TMONTY4YeHHUsS] CEpPHOM KHCIOTHI
[Ipumenenue cepHor KucimoThl. COnM CEpHON KHCIIOTHI, KAUECTBEHHAs PEaKLMs Ha



cynabdar-uoH. HaxoxzaeHue ceppl U €€ COEIMHEHUH B NIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIMHEHHUSIMHU cepbl (KUCIOTHBIE JOXK]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPALICHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIICHHs. A30T, pACIPOCTPAHEHHUE B IPUPOJIE,
(du3nyeckue U XuMHIeckre cBoiictBa. KpyroBopor a3ora B npupojie. AMMHUAK, €r0
(du3HYEeCcKUe U XUMUYECKHUE CBOMCTBA, OJydeHHE U TpuMeHeHue. Coaum aMMOHus,
uxX Qu3nYecKue U XUMUYECKUE CBOMCTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MojyuyeHue, (PUu3HuecKue M XUMHUYECKUE
cBOiicTBa (OOlIME KaK MpPEJACTaBUTENs Kjacca KUCIOT U cHeupUUecKHe).
Hcnonb3oBaHWE HHUTPATOB M COJIEM aMMOHHMSI B KadyeCTBE MHUHEPaIbHBIX
ya00peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYIKaOIIEH Cpellbl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXKAW, 3arpsA3HCHHE BO3AyXa, IMOYBEI W BOJoEéMOB). Docdop,
aJIoTporHele Moaupukammuu ¢docdopa, (uU3MUECKUEe U XUMHUYECKUE CBONCTBA.
Oxcun ¢ocdopa (V) u pochopHas kuciora, pu3ndecKkue U XUMUIECKHUE CBOMCTRA,
nonydenue. Mcnonb3oBanne GpochaToB B KauecTBE MUHEPATBHBIX YI00PCHHIA.

Oobmas xapaktepucTtuka 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTEIIEHH  OKUCIEHUSA.  YIJIEpOJd,  aUIOTPOIIHBIE
Moau(pUKaIMK, PACIPOCTPAaHEHHE B NpPUPOJE, (PUINYECKUE U XUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopor yriaepona B npupoae. OKCUAbI yriaepoaa, ux
(¢u3nuecKkue W XUMHUYECKHE CBOMCTBA, [JEHCTBHE Ha IKUBbIE OpPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBI, CBSI3aHHBIE C OKCHAOM
yraepoaa (IV), rumore3a r17100ampbHOrO TMOTEIUIEHUS KiIuUMaTa, MapHUKOBBIN
3p¢eKkT. YTonbHas KUCIOTAa U €€ COJU, UX (PU3NYECKUE U XUMUYECKHE CBOWCTBA,
noilyuyeHue W mnpuMeHeHne. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHavasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHICH, TaHOJI, TJIULEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbple HMCTOYHUKU YTIEBOAOPOAOB (yrojb, HNPHUPOAHBIA Tra3, He(dTh),
OPOAYKTHl WX TepepaboTku (O€H3WH), UX pPONb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: )KMpax, OeKax, yriieBojax — U X
poJii B KM3HM 4eJOBEKa. MaTepualbHOE €IMHCTBO OpPraHUYECKHX W
HEOPraHUYECKUX COEIMHEHHI.

Kpemumnii, ero ¢usmueckne u XUMHYECKHE CBOWCTBA, TMOIY4YCHHE U
npuMmeHenne. CoenuHeHUs KpeMHus B mnpupoje. OO6mmue npeactaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBoil kucinore. CUIMKaAThl, UX HUCIOJIB30BAHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelne cTpOUTENbHbIE MaTepualbl: KepaMukKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobnembl 6€30MacHOro MCHOIb30BaHUs
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3li0B HEOPTaHWYECKUX BELIECTB, CBOMCTB COJITHOM KUCIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOJIOJCHUE NTPU3HAKOB
UX MPOTEKAHMS, OMBITHL, OTPAXKAIOIINE (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHMH (BO3MOXXHO HCHOJIb30BAHHE BHUIEOMATEPUAJIOB),
O3HaKOMJICHHE C oOpa3namMu XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpazuamMmu  ceppl U €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHME
BUJICOMaTEpHaIOB), HaOIIOACHNUE Tpoliecca OOYIJIMBaHUs caxapa IoJ JAeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBL, H3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIIEHHON CEPHOW KUCIOTHI, IPOBEICHNE KaUeCTBEHHOW peaKIuu Ha cyJibdat-
WOH W HaOII0JeHUe Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3HMYECKUMU
cBoiicTBamMM a3oTa, Qocdopa W UX COEAUHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yI0OpEeHUM, MogyUyeHue,
coOMpaHue, pacno3HaBaHME M HU3YYEHUE CBOWCTB aMMUaKa, IIPOBEJICHUE
KauyeCTBEHHBIX PEAKIMi Ha MOH aMMOHHS U (ocdaT-uOH U U3yUeHHE MPU3HAKOB
UX MPOTEKAHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUe BUJICOMATEPHUAJIOB), U3y4EeHUE Mozenen
KPUCTAJUIMUECKUX pElIETOK ainMasa, Trpaduta, (QyiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MojydyeHHe, COOMpaHue, paclio3HABAaHUE U HU3y4YEHUE
CBOMCTB YIJIEKUCIIOrO Ta3a, IPOBEJCHUE KaUYECTBEHHBIX peakUuil Ha KapOOHAT U
CWIMKAT-UOHBl W M3Yy4YCHHE IPU3HAKOB UX IPOTEKAaHHs, O3HAKOMIICHHE C
NPOAYKIMEN CUJIMKATHOM NPOMBINUIEHHOCTH, PEIICHUE SKCIIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHenmme HeMeTAIIbl U UX COETUHEHUS».

MeTtasiibl 1 MX COCAMHEHUA

OO1as XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUU
UX TmoNokeHuss B llepmomgmueckor cucremMe xXuMu4eckux daeMmeHtoB JI. WM.
MenpeneeBa u crpoeHusi atomMmoB. CTpoeHue MeTauioB. MeTtamnyeckasl CBs3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEIIETKA.  JJNEKTPOXUMUYECKHUH  pAX
HaNpsOKeHUN MeTayuioB. @U3NYecKue U XUMUYECKHE CBOMCTBA MeTayioB. O0mue
crnocoObl moiydeHus: MerawioB. I[loHsATHE O KOpPpO3WHM METaJUIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CrumaBel (CTasib, YYTYH, JIOPATFOMUHUY,
OpoOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilesnoynbie MeTaiuibl: nosoKeHUe B [leproanueckon cucTteMe XUMHUYECKUX
anemenToB JI. M. MenaeneeBa, CTpoeHHE UX aTOMOB, HaXOXXJIECHHWE B IIPUPOJE.
dusnueckre U XUMUYECKUE CBOICTBa (Ha mpumepe HaTpus U Kaimusi). OKCuabl u



TUJPOKCUABI HaTpusi W Kanud. I[IpuMeHeHHe IIEIOYHBIX METAIOB M HUX
COECINHEHUN.

[[lenouyno3emenbHble METAUIBI MAarHui M KallbLIMHA: IIOJIOXKEHHE B
[Tepuoguueckoit cucreMe xumuueckux 3nneMeHToB J[. M. MeHneneeBa, cTtpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpUpoje. PU3NUECKUE U XUMUUECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmue coequHeHUs Kalblus (OKCHUZ, THUIAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: nosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE atoma, HaXOXIACHUE B mpupoje. Pusnyueckue u
XUMHUYECKHEe CBOMCTBA aMFOMHHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuognueckon cucreme XUuMHYECKUX 3JEMEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aToMa, HaxOoxAeHUe B npupoae. Ddusznueckue u
XUMHYECKHEe CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kenesa (1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasmamMu METAUIOB W CIUIaBOB, WX (U3HUYCCKUMHU
CBOMCTBAMH, H3Y4YE€HHE  PE3yJbTaTOB  KOPPO3MH  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHJCOMATEpPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KIBIIUS W HATpUs C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, IPOLIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCHOJIb30BAHME  BUJICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX pEaKIMii Ha MOHBI; MarHus, KajabliMs, aJIIOMUHUS, IIUHKA, JKeje3a
(I1) u xenesza (III), mequ (1), HaGnroAEeHNE U OMUCAHUE TPOIIECCOB OKpAIIUBAHUS
MJJaMEHH MOHaMU HaTpusl, Kajlus W Kaiablusad (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), MCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1ad Mo TeMe «BakHelue
METaJIJIbl 1 KX COCIUHEHMS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecTtBa m Mmarepuanbsl B NOBCEJHEBHOW XM3HM YENIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornis mpu
XUMHYECKUX OKOrax U OTPaBJICHUSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKarolleld cpejnl (MpeaenabHasl JOoIMyCcTuMas
KOHIIeHTpaius BemiecTs, aanee — [1/IK). Ponp xumMuu B pemieHn# 3K0JI0THYECKUX
npobiiem.

Xumuueckuii IKCnepumenm:

H3y4eHHe oOpasIloB MaTepualioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mescnpeomemmnuie céa3u



Peanuzanus MeXnpeaMeTHBIX CBsA3€H NMpU U3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 WCIONb30BaHWE KaK OOIMMX eCTECTBEHHO-HAYIHBIX
MOHATHUH, TaK W TOHATHH, ABJSIOMIUXCS CUCTEMHBIMU JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBIE MOHSTHUS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCHU(PUKANMS, TEePUOANIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHNEC, W3MEPEHHE, MOJEb, SBIICHHE, ITAPHUKOBBIN
3 deKT, TEXHOIOTUSI, MaTEPUAITBI.

®duszrka: MmaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, AIIEKTPUUECKUI 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH,  THUAJICKTPUKHA, (POTOAIEMEHT, BEIICCTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTKa, CruiaBbl, (U3MYECKUE BEIMYMHBI, SIUHUIIEI MU3MEPEHHS, KOCMHUYECKOES
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dortocuntes, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHbBIE
yI00PEHUS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
M0JIE3HBIE MCKOIIAeMbI€, TOTLIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PpE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO  OOIIETO
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ¢ OOy4YeHHMs] XMMHH B €IWHCTBE Y4eOHOU u
BOCIIUTATEIBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAAULIHOHHBIMA POCCUMCKUMU
COLHUOKYJIBTYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATBIMU B
oOuiecTBe MpaBUjaMU M HOpPMaMu IIOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCSI.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUMU W
pacILIMpEeHne OIIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCTIMTAHUA:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHYECKOMY
M HAYYHOMY HACIEOUI0, MOHUMAHHs 3HAYCHUS XUMHYECKOM HAayKU B JKHU3HU
COBPEMEHHOr0 OOIIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(pOpManuen o
[IEPEIOBBIX JOCTHKEHUAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

IPEJICTABJICHNUS] O COLUMAIBHBIX HOPMax M MPaBWIAX MEXKIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENLCKOM, TBOPYECKOM M APYrHX  BHJAAX
NEeATEIbHOCTH, TOTOBHOCTM K Ppa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHM YYE€OHBIX, MO3HABAaTEIbHBIX 3a/ad, BBINOJHEHUH XWUMHUYECKHX
HKCIEPUMEHTOB, CO3/1aHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpoLlecCE€ OTOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TOBEICHHE M IIOCTYIIKM CBOMX TOBApUILIENM C MO3ULNH
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MMOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 NIO3HAHUSA:

MHUPOBO33PEHYECKUE IIPEICTABICHUSA O BEIIECTBE M XUMHUYECKOU DPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM WU COCTaBJIAIOLIME
OCHOBY JUIsl IOHUMAaHHsI CYIIHOCTH HAayYHOH KapTUHBI MUpPA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSA IPUPOJBI, B3aWMOCBA3SX YEIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MOJIyYCHUE HOBBIX 3HAHUM 110
XUMHH, HEOOXOAUMbIE IJi1 OOBSCHEHUS HaOJIIOJaeMbIX IPOLIECCOB U SIBICHUH,
MO03HABaTENIbHOM, MH(POPMAIMOHHON W YHUTATEIhCKON KYyJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPaTypoH, JOCTYHNHBIMH TEXHHUUYECKHMMM CpEACTBAMH HMH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpEC K OOYyYEHHMIO M TO3HAHUWIO, JH0O03HATENbHOCTh, T'OTOBHOCTH U
CIHOCOOHOCTP K  €aMOOOpa3OBaHHIO, MPOEKTHOM M  HCCIEN0BATEIbCKON
JESTENIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOy4eHHUs B
JIaTbHEHIIIEM;

4) popMupoOBaHuSs KYJIbTYPbI 310POBb:

OCO3HaHUE IIEHHOCTH JKW3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 370pOBBIA 00pa3 >KU3HH, OCO3HAHME MOCIEACTBUI U
HENpPUATHE BPEAHBIX MPUBbIYEK (YIIOTPEOICHUS aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJIIO/IEHUST TpaBWi OE30MAaCHOCTH TpU  OOpaIleHUuH C
XUMHYECKHMHU BEUIECTBAMH B OBITY M pealbHOMN KU3HHU,

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u Tpya pa3iuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYZAOBOW NEITEIBHOCTH, B TOM 4YHCIIE HA
OCHOBE MPUMEHEHHS TMPEAMETHBIX 3HAHUM [0 XHUMHH, OCO3HAHHBIM BBIOOP
WHIVMBUIYAJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa3oBaHus C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHoN mpoeCcCUOHAIBbHON NEATEIbHOCTH U Pa3BUTHsI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJalTUPOBATHCS B IPO(PECCUOHAIBHOM Cpee;

6) 3K0JI0rN4eCKOro BOCIIUTAHUSA:

9KOJOTMYECKH LEJIECO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
JKU3HM Ha 3eMile, OCHOBE €€ CyIIECTBOBaHUS, IOHMMAaHUE LIEHHOCTH 310POBOIO U
Oe3omacHOro o0Opasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3NYEeCKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IIEHHOCTH COOIOCHUS
paBHJI O€30MACHOTO MOBECHUS MPU PadOTE C BEIIECTBAMH, a TAKXKE B CUTYAIHsIX,
YTPOXKAFOIIMX 310POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH NPUMEHSATh 3HAHUS, MOIy4YaeMble MPU U3YYEHUU XUMHH, AJIS
peleHns 3aaa4, CBA3aHHBIX C OKPYKaIOIIEeW IPUPOTHON CPEAOU, JJIsI TOBBIICHHUS
YPOBHSL  DKOJOTHYECKOW KYyJIbTypbl, OCO3HAaHHSA TJ00ATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEM M IMyTel HUX peleHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTMYECKOT0 MBIIUIEHUS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLMAIBHON ITPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
(opMUpOBaHUSI MUPOBO33pPEHUS OOIICHAaYUYHbIE OHATUS (3aKOH, TEOPHs], IPUHIINII,
runore3a, (QakT, CHUCTEMa, IMpolecC, SKCIHEPUMEHT M Jpyroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeIMeTax W IO3BOJIIOT Ha
OCHOBE 3HAaHUN U3 ATUX NPEIMETOB (HOPMHUPOBATH MPEJACTABICHUE O LIETOCTHOU



HAyYHOW KapTHMHE MUpPa, U YHUBEpCAJbHbIE yueOHbIC NeUCTBUSA (I03HABATEIbHBIE,
KOMMYHHUKAaTHBHBIC, PETYIATUBHBIC), KOTOpbIE OOecrmeunBaOT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO yueOHOMU
JESITEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUSA

Bba3oBble Jioruyeckue JaeiicTBUS:

YMEHHsI HMCHOJIb30BaTh MPHUEMBI JIOTHUECKOTO MBIIIICHUSI TPU OCBOCHHUH
3HAHUW: PaCKPHIBATh CMBICI XUMHUYECKHX TMOHSATHH (BBIACIATh MX XapaKTepPHBIC
IpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYI'MMM IHOHSATHUSMH), HCIOJIb30BATH
HNOHATHUS JJI1 OOBSICHEHUS OTIENbHBIX ()AKTOB U SIBJICHUI, BBIOUPATh OCHOBAHUS U
KPUTEPUHU IS KIACCU(PUKALUNA XUMUYECKUX BEIIECTB U XUMHYECKHX PEaKIINi,
yCTaHABIMBATh MPHUYNHHO-CICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU HW3YYCHHS,
CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTHBHBIC, JCTYKTUBHBIC, 10 aHAIOTHH),
JIeJIaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHE TNPUMEHATh B IIPOLIECCE I[IO3HAHUS TOHATUS (IpEeIMETHBIE WU
MeTanpeMETHbBIE), CAMBOJINYECKHE (3HAKOBBIEC) MOJIEIH, UCTIOIb3yEeMbIEe B XHUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJICIIbHBIE MPEACTABICHUS —
XMMHMYECKUN 3HaK (CUMBOJI JJIEMEHTA), XUMHU4YecKass (opmyia M ypaBHEHHE
XMMHYECKON peaklUy — MpPU PELIEHUN Y4eOHO-I03HABATEIbHBIX 33/a4, C YUYETOM
TUX MOJEJBHBIX IPEACTABICHUI BBIABIATh U XapaKT€PU30BaTh CYLIECTBEHHBIE
PU3HAKU U3YYaeMbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKIINH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CIEC/ICTBEHHBIE CBSI3U U
IPOTUBOPEUHSI B U3yUaEMbIX MPOLIECCAX U SABJICHUSAX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHHE HCIONb30BaTh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHMs, a TakXKE B KA4eCTBE OCHOBBI s (OPMUPOBAHMS THIOTE3BI TIO
IPOBEPKE MPAaBUILHOCTU BbICKA3bIBAEMBIX CYXICHUIA;

npUOOpeTEeHNEe ONbITa IO IUIAHUPOBAHUIO, OPraHU3allMd U TPOBEICHUIO
YUYEHHYECKUX OKCIEPUMEHTOB, YMEHHE HaONIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIbHO MTPOTHO3HPOBATh €ro pe3ysbTaT, (HopMynupoBaTh 0000IIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTbITA, UCCICOBAHMS, COCTABIATh OTUET
0 MpojIeNIaHHOM padoTe.

Pabora c ungopmanmueii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJOB M (OPM MPECTABICHUS, IOTYyYaEMYIO U3 Pa3HBIX NCTOYHHKOB
(Hay4HO-TIONyJISIpHAsl JIUTEpaTypa XHUMHUYECKOrO COJAEpKAaHMs, CIPaBOUYHbIE
nocobust, pecypcbl VHTepHEeTa), KPUTHUYECKU OLIEHHWBATh IPOTUBOPEUYHUBYIO U
HEI0CTOBEPHYIO HHPOPMAIIHIO;



YMEHHE MPUMEHATHh Pa3Iu4yHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIIMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX IS BBIIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENeIEHHOTO THIa, MPUOOPETEHHE OTbITa B
o0JacT UCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIAJICHHE KYJIbTypOH aKTUBHOI'O MCIIOJIb30BaHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO OpMy TIpeacTaBiIeHUsS HHGOPMAIIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 33Ja4l HECJIOKHBIMU CXEMaMH, JHarpamMaMu,
npyrumu GopmMamu rpaduKu 1 UX KOMOWHAITUSMU;

YMEHHE HCIOJb30BaTh M AaHAIU3UpPOBAaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON JIEATENbHOCTH MUH(MOPMAIMIO O BIUSHUHU MPOMBIIIEHHOCTH,
CEIbCKOIO XO3SIMCTBA W TPAHCIOPTAa HA COCTOSIHUE OKpYKAroWEeHd NpHUpOAHOU
Cpelbl.

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA:

YMEHHUSI 3aJlaBaTh BOMPOCH (B XO0JA€ jauaiora W (WId) AUCKYCCHUH) MO
CylIecTBYy  oOcCyxJaeMoil  TeMmbl, (OpMyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUI0
pE3yJIbTaTOB BBINOJHEHHUS] XMMHUUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI 10 UCCIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO ITPOEKTA);

yMEHUsI y4eOHOrO COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM  ACSATENbHOCTH MPU  PELICHUU
BO3HUKAIOIIMX MpOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COIJIACOBAHUS
no3uuil (00CyXeHuss, OOMEH MHEHHUSIMH, «MO3TOBbI€ LITYPMbD», KOOPAHHALIUS
COBMECTHBIX JEHUCTBUM, ONPENCIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC JCHCTBHA:

YMEHUE CaMOCTOATENIBHO ONPENENATh LENH JAEATEIbHOCTH, IUIAHHPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanboee YPPEeKTUBHBIE CIIOCOOBI PEIICHUsT YUYEOHBIX U
MO3HABATENbHBIX 33/Ja4, CaMOCTOSITEIbBHO COCTaBJIATh WM KOPPEKTHPOBATH
IPEJIOKEHHBIM QITOPUTM JEHUCTBUKM IMPU BBINOJHEHUU 33JaHUM C YYETOM
NOJTyYEHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW LW, YMEHHUE
MCII0JIb30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble€ B YCJIOBUU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yAbTaTOB [0 OCBOCHHUIO 005A3aTEIBHOTO
COJIEp)KaHus, YCTAaHOBJIEHHOTO JaHHOW (¢eaepanbHO pabouell mporpamMmon,
BBIJICIIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCA HAy4YHbIE€ 3HAHUSA, YMEHHUS U CIIOCOOBI



NeNcTBUM, crneunuuueckue JUisi TpPEeAMETHOM oOmactu «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHHWIO HOBOTO  3HAaHWS, €ro  HHTEPIPETaLNH,
peoOpa30BaHUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xonity oOydenus B 8 kj1acce npeIMEeTHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

e PACKPBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYIa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAsS), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs. Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHCIICHHS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCIUHEHUS, PEAKIUU PA3JIOKECHUS, PEAKIMU 3aMEIICHUSA, PpPEaKIUU
oOMeHa, PK30- U SHJIOTEPMHUUECKHUE PEAKIINH, TETJI0BOM A (eKT peakium,
SJIPO aTOMa, MIEKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTalb, paJNyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHASL U HEMOJISIpHAS KOBAJICHTHAs CBs3b, MOHHAS
CBSI3b, MOH, KAaTUOH, AaHHWOH, pAaCTBOpP, MaccoBas [IOJs BENIECTBA
(MporeHTHAs! KOHIIEHTPAIHs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHSATUA U
MPUMEHSTh 3TH NOHATHUS IPU ONMMCAHUY BEIIECTB U X MPEBPALLICHUII;

e HCIIONB30BAaTh XHWMHYECKYIO CHUMBOJHMKY JUIsI COCTAaBJICHHS (HOpMYyT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e ONpPENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIUHEHMUSX,
CTENEHb  OKHUCIEHUS  DJJEMEHTOB B  OHMHApHBIX  COCJUHEHUSX,
MPUHAIJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIIACCY COEAUMHEHUH I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAasT M HOHHAs) B
HEOPraHUYECKUX COCAUHEHHUSIX;

e packpeiBaTh cwmbica Ilepuoamueckoro 3akonHa J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHuss B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHHUSI MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaIpo;

e ONUCBHIBATH M XapakTepuszoBaTh TaOIUuHyt0 ¢opmy Ilepuognyeckoit
CHUCTEMbl XHUMHWYECKHUX OJJEMEHTOB: pa3iuyaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUsS, KOTOPbIE HMEIOTCS B
tabmuie «llepuoanueckass cucrema xumuueckux osaemeHtoB . .
MenpneneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAjipa, 00IIee YUCIO IIEKTPOHOB
U pacnpeesiCHUue UX Mo AJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIICCTRA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIECTB, M0 TETIOBOMY (D PeEKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIME XMMHUUYECKHME CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi OMMCAHUE MPUMEPAMU MOJIEKYJIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOYKHOCTH TMPOTEKAHUS XHUMHUYECKUX IPEBPAIICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO JJeMeHTa 1o (opMysie COCIHMHCHMUS,
MacCOBYIO [IOJIKO BEHIECTBA B pPacTBOPE, IPOBOAUTH pPACUETHl IO
YPaBHEHUIO XUMHUYECKOMN pEaKILINH;

MPUMEHSITH OCHOBHBIC OIEpALMM MBICIUTENBHON JAEATEIbHOCTU — aHaJIU3
W CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMATH3allrio, KIaCCH(PUKAINIO,
BBISIBJICHUE IPUUYUHHO-CJIECJACTBEHHBIX CBSI3€M — NJI1 M3y4YEHUSI CBOICTB
BEIIECTB M XHUMHUYECKHX pEaKLUHM, €CTECTBEHHO-HAYyYHbIE METO/bI
NMO3HAaHUA — HAONIOJEHHE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHBINA U MBICTICHHBIN);

CIEIOBAaTh  MpaBWUJaM  MOJIb30BAHHUS ~ XUMHYECKOM  TOCyAOM U
7abopaTopHbIM 000pY/IOBaHHEM, a TaKXKe TMpaBHIaM OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00pAaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHUIO U COOMpPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOpOJAa M KHCIOpPOAA), IPHUTOTOBICHHUIO
pacTBOPOB C OMNPEAECITEHHOM MAacCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  SKCIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MMOMOIILI0O HHIUKATOPOB
(makmyc, heHondTaANCHH, METHIIOPAHXK U APYTHE).

K xoHIily o0ydeHus B 9 kJjiacce npeMeTHbIC pe3yJbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMMUYECKUX TOHSATHI: XUMHUYECKHM
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCJICHHUS, XUMHYECKasl PEeaKIMsl, XUMUYECKasl CBsI3b, TEIUIOBON 3 (deKT
peakuuu, MOJb, MOJSpPHBIE  00BEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOJMTHYECKAs IHUCCOLMALMS, PEAaKIUd HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOoOpaTUMbIE PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE DPEAKIIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (xoBasEeHTHas, VMIOHHAaA,
METaJJIMYecKasi), KpPUCTAJUIMUECKas pemETKa, KOppo3usi METaJlJIOoB,
CIUIaBbl, CKOPOCTb XHMHYECKOW PpEaKUUW, NPENEIbHO JOIMyCcTHMas
xoHueHTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMYECKUX TMOHSTHH U
IPUMEHSTH ATH MOHSTHS MPU ONMMCAHUU BELIECTB U UX MPEBPALICHUI;
UCIOJb30BaTh XMMMUECKYI0 CHMBOJMKY JUIsl COCTaBiI€HHUS (GopMyll
BEILECTB U YPAaBHEHUI XUMHUYECKUX PEAKIIMIA;

ONpEIENATh BAJIECHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX Ppa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEUIECTB K
onpeAenéHHOMY KJIacCy COEIWHEHUH 1o ¢dopMyliaM, BHJ XUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA 110 XUMHUYECKOH QopMmyJsie, XapakTep Cpenbl B
BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COEAMHEHHM, TUI KPUCTALTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbica llepuommueckoro 3akona J[. W. Menneneesa u
JEMOHCTPUPOBATh €ro IIOHUMAaHWE: OIMCBHIBATh M XapaKTEpHU30BaTh
TabnnuHyo (opmy llepuoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuMyaTh MOHATHS «TJaBHas mnoArpynna (A-rpynmna)»y U «modoyHas
noarpynna (b-rpynna)», manble U OOJbIIME TEPUOIBI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabnuie, C
YUCIIOBBIMM  XapPAaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XUMHUYECKUX
ANIEMEHTOB (COCTaB M 3apsija  sAnapa, oOImee YHCIo SJICKTPOHOB M
pacmpenieieHue WX T0 JJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHMM CBOWCTB 3JIEMEHTOB M UX COCIUHEHUMN B
Ipeesax MaJbIX IIEPUOAOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHAE SJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peakuuu (IO YMCIAYy U COCTaBY YYACTBYIOLIMX B pPEAKLIUU
BEIIECTB, N0 TEIUIOBOMY 3(P(EKTy, O U3MEHEHUIO CTENEHEW OKUCIIECHUS
XUMHYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME U CHEHU(DUUECKUE XUMHUYECKUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, IOATBEP)KIAsA ONUCAHUE
IPUMEPAMHU MOJIEKYJSIPHBIX W HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOIINX
XUMUYECKUX PEAKIINIA;

COCTABJISITh YPaBHEHHUs 3JIEKTPOJUTUYECKOM JHCCOLMALUUA  KHUCIIOT,
LIETI0YEH U COJIEH, TTOJTHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMI NOHHOTO



oOMeHa, ypaBHEHHUs peaKiMii, TMOJATBEPKAAIONINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKTy BEIICCTBAMH PA3TMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIINiA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOYKHOCTH TIPOTECKaHUS XWMHUYECKHX IPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIISITH OTHOCUTEIHLHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOTO 3JeMEHTa Mo (opMmyse COEIUHEHMS,
MacCOBYIO JIOJIIO BEIECTBA B PAcTBOPE, MPOBOJAUTH pPacCUEThl IO
YPaBHEHUIO XUMUIECKON PEaKITUH;

coOirofaTh  MpaBWiIa  TOJNB30BAHHMS ~ XUMHUYECKOW  TMOCYJOM U
7a0b0paTOpHBEIM  00OpYNOBaHWEM, a TaKXe TMpaBWia OOpameHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSMH [0 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTJIICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIWMH, IOATBEPKIAIONINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJ-,
uonu-, kKapbonat-, ¢ocdar-, cwiMkaTr-, cyiabhar-, THIPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS M HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OTIEPAIUHA MBICTUTEIBPHON NEATCILHOCTH — aHAJIHA3
U CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEMAaTU3alUIo, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi WM3Y4YEHUs CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIWid, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUSI —
HaOIOIeHNe, M3MEPEHHEe, MOJEIUPOBAHUE, DKCIEPUMEHT (peajbHBIA U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3ieioB U TeM JyekTpoHHbIe (LU pPOBbIE)
Kourpoasnbl | IlpakTnuecku
n/n NPOrpaMMsbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
e padoThbl e padoThbl
Paznen 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumust — BakHasg 00/1aCThb
. bubmmoreka [{JOK
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 5 2
https://m.edsoo.ru/7f41837¢
JESITEIILHOCTH YEI0BEKA
bu6mmoreka [JOK
1.2 BemtecTBa 1 XUMHUECKHE PEAKIIUH 17 1
B peakt https://m.edsoo.ru/7f41837¢
Hroro no pazneny 22
Pa3znen 2. BaxHeiilue npeacTaBUuTeId HEOPraHUYECKUX BelleCTB
1 Boszayx. Kucnopoa. [ousitue 06 6 bu6nuoreka LIOK
' OKCHJIaxX https://m.edsoo.ru/7f41837¢
59 Bonopoa.llonsitue o kucnorax u g 1 bubmuoreka [JOK
' COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 00 5 | 1 bubnuoreka [JOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
)4 OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 | 1 bu6nuoreka [IOK
' COE€IUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepuoauueckuii 3axon u [lepuogudeckas cucrema

Xumuyeckas cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE Pe€aKIuU

xummnueckunx 3jaemMeHToB [I. U. MenneneeBa. CTpoeHue aToMoB.

3.1

Ilepnonnueckuil 3aKOH U 7

bubnuoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIepnonnueckas cucrema
XHMHUYECKUX djieMeHToR /1. U.
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢

Xumuueckas cBsi3b. OKHUCIUTEITBHO- bubmuoreka [JOK
3.2 9
BOCCTAHOBUTEJILHBIE pEAKIIUN https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
Hroro no pasaeny 16 https://m.edsoo.ru/7f41837¢c
Pasnen 4. HazBanne
Hroro 0
PesepBHOE Bpems 0 bubmmorexa LOK
P p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM uupoBbIie
Ne /i P KonTpoann IpakTHYecK (upp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
ble padoThl e padboThbl
pecypcsl
Pa3zgen 1. BemecTBO 1 XUMHYECKHE PeaKIUul
. bubnuorexa [JOK
[ToBTOpEeHUEe U yriaybneHue 3HaHUH
1.1 OCHOBHLIX ha3Relon Kvbea 8 KIacca 5 1 https://m.edsoo.ru/7f41a636
pasi yp https://resh.edu.ru/subject/29/9/
bubnuorexa [JOK
OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHUX
1.2 carruii 4 https://m.edsoo.ru/7f41a636
peakit https://resh.edu.ru/subject/29/9/
bubnuorexa [JOK
DAEKTPOIUTHYECKAS JUCCOIIUAITHS.
1.3 X 8 1 1 https://m.edsoo.ru/7f41a636
MMHACCIHE PCAkiti B pacTeopax https://resh.edu.ru/subject/29/9/
Hroro no pazneny 17
Pasnen 2. HemeTa/uibl M UX cOeTMHEHUS
bubnuoreka [{OK
OO0mmas XxapakKTepuCTHKa XUMUISCKUX
2.1 VIIA r 4 1 https://m.edsoo.ru/7f41a636
HICMCHTOB “TPYIHIBL L aTOTCHbL https://resh.edu.ru/subject/29/9/
OO01as XxapakTepuCTHKa XUMUYECKUX bubmmorexa [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 7 https://m.edsoo.ru/7f41a636
COCIMHCHUS https://resh.edu.ru/subject/29/9/
OO01as XxapakTepuCTHKa XUMUYECKUX bubmmorexa [JOK
2.3 anemMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COeIUHEHUS https://resh.edu.ru/subject/29/9/
2.4 OO6m1ast XapaKTepruCTHKa XUMHUECKHX 8 1 2 bubnmnorexa [JOK



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/

anemeHToB IVA-rpynnsl. Yriepon n
KPEMHMH U UX COCTMHEHUS

https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/

Hroro no pazneny 26
Pa3gen 3. MeTa/uIbl M UX CO€THHEHUS
bubnuorexa [JOK
3.1 OO1ue cBoiCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
bubnuorexa [JOK
32 Baxkueiime MeTaIbl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
Hroro no pazneny 20
Pasnen 4. Xumus u oxkpy:kamomas cpeaa
bubnuoreka [{OK
4.1 BeniecTBa u maTepuansl B AKU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
Hroro no pazneny 3
bubnuorexa [JOK
PesepBHOE Bpemst 2 https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne KoanuecTBo yacos
Jara DJIeKTPOHHbBIE HU(PPOBLIE
Tema ypoka KoHTpoJ/IbHBI IIpakTuyeckue o0pa3oBaTe/bHbIC
n/ Bcero U3y4YeHHud
- e padoThI padoThbI pecypchl
bubmuorexa [JOK
[Ipenmer xumuu. Ponp xumun B
T 1 https://m.edsoo.ru/ff0d210c
FRUBHH HEIoBeka. 1 ela 1 Betiectsa https://resh.edu.ru/subject/29/8/
[TonsiTue 0 MeTOaX MO3HAHUS B | bubnmoreka [JOK
XAMUHU https://m.edsoo.ru/ff0d227e
[IpaxTuueckast padora Ne 1
«[TpaBuna pabotsl B 1abopaTopuu u | | bu6mmoreka [IOK
PUEMBI OOpAIICHHS C https://m.edsoo.ru/ff0d23de
1a60paTOPHBIM 000PYTOBAaHUEM
bubmuorexa [JOK
HucTele BelecTBa U CMECH.
C 5 . 1 https://m.edsoo.ru/ff0d26ca
[TOCODEI PAS/ICIICHIA CMecen https://resh.edu.ru/subject/29/8/
[IpaxTuueckas padora Ne 2
«Paznenenue cmeceilt (Ha mpumepe 1 1 bubmorexa HOK
8 . PrMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU IIOBAPEHHOM COJIN)»
bubnnoreka [JOK
ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2a6¢
https://resh.edu.ru/subject/29/8/
bubmuorexa [JOK
XUMHUYECKHUE JIEMEHTHI. 3HAKU
1 https://m.edsoo.ru/ff0d2be8

(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

https://resh.edu.ru/subject/29/8/



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d2be8
https://resh.edu.ru/subject/29/8/

bubnnoreka [JOK

8 IIpocThie U COXHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/subject/29/8/
bubnnoreka [JOK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/ff0d2d50
https://resh.edu.ru/subject/29/8/

3aK0H OCTOSHCTBA COCTaBa
BellecTB. XuMuueckas popmyiia bubmorexa [IOK
10 B ' pMYyJIa. https://m.edsoo.ru/ff0d2eae
AIICHTHOCTE dTOMOB XMMUICCKIX https://resh.edu.ru/subject/29/8/
JJIEMEHTOB
OTHOCHUTEIbHAA aTOMHAsA Macca.
11 OTHOCUTENbHAA MOJIEKYIIpHAS bubnnorexa LIOK
yp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 1011 XUMAYECKOTO bubnnoreka [JOK
3JIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
KomnnuectBo BemecTBa. MoJib. Bubmroreka IJOK
13 M https://m.edsoo.ru/ff0d5230
OJliApHasd Macca https://resh.edu.ru/subject/29/8/
14 Permenue sana< Ha BeruCIeHIE https://resh.edu.ru/subject/29/8/
KOJIMYECTBA BEIIECTBA
bubnnoreka [JOK
dusnueckre 1 XUMHUYECKUE

15 X https://m.edsoo.ru/ff0d37fa

ABIICHHA. AMMIACCKAA peaKiii https://resh.edu.ru/subject/29/8/

16 [Ipu3Haky u ycaoBus NPOTEKAHUS bubnnoreka [JOK

XUMHUUYECKUX peaKiui https://m.edsoo.ru/ff0d3al6
bu6mmoreka [IOK
3aKOH COXpaHEHHUsI MacChl BEIIECTB.
17 X https://m.edsoo.ru/ff0d3b88
MMUHCCKHIC yPABHCHUA https://resh.edu.ru/subject/29/8/
18 Beruucnenus koianuecTBa, MacChl bubnnoreka [JOK



https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d2d50
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d2eae
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d37fa
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://resh.edu.ru/subject/29/8/

BEILIECTBA 10 YPABHEHUSIM
XUMHUYECKUX PEaKInui

https://m.edsoo.ru/ff0d5708

KHaCCI/I(bI/IKaI_[I/IH XUMHNYCCKHUX

bubnnoreka [JOK

19 peakiuii (coeAMHEHus, Pa3I0KEeHUs, https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa) https://resh.edu.ru/subject/29/8/
Kinaccudukanmss XuMuIecKux )

20 i ( https://resh.edu.ru/subject/29/8/
PCAKLHIH (COCAMHCHUA, PA3IOMCHUAL, https://resh.edu.ru/subject/29/8/
3aMeIICHHS, OOMEHa)

M. B. JIOMOHOCOB — y4€HBIii-
21 sHIMKIoneaucT. O0o0IEeHne U bubsmorexa [IOK
H AT Hvl https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3aIusg 3HaHUH
KonrponsHasa padora Nel o reme
22 «Be peCTBa U )I()I/IMI/ILIGCKI/IG bubmorexa [IOK
m https://m.edsoo.ru/ff0d4290
peaKIm»
Boznyx — cmecs razos. Cocras bubnuoreka [IOK

23 Bo3ayxa. Kucnopon — anemeHT u https://m.edsoo.ru/ff0d448¢
npoctoe BeecTBo. O30H https://resh.edu.ru/subject/29/8/
dusnueckre 1 XUMHUYECKHE

. bu6mmoreka [IOK
CBOMCTBA KHCIIOPO/a (peakiuu
24 oxucners, roperie). Tlonsie 06 https://m.edsoo.ru/ff0d4614
1 - TOp ) https://resh.edu.ru/subject/29/8/
OKCHIax
C11oco0BbI TOIy4YEeHNS KUCIOPOoaa B
25 saboparopuu iqn OanmeHI;ci:TH bubmmorexa LIOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHune kuciopoaa
TernoBoit 3 ekt XuMIUIecKou
bubnnoreka [JOK
peaKIuu, MOHSATHE O
26 https://m.edsoo.ru/ff0d4790

TEPMOXUMHUYCCKOM YpaBHCHHU,
9K30- 1 QHAOTCPMHUUCCKUX PCAKIUAX

https://resh.edu.ru/subject/29/8/



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
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https://m.edsoo.ru/ff0d448e
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d4614
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://resh.edu.ru/subject/29/8/

Tonnuso (HeQTh, yroiab U METaH).

bubmuorexa [JOK

27 3arpsi3HeHue BO3/1yXa, COCOObI €ro https://m.edsoo.ru/ff0d4c4a
NPENOTBPALLICHUS https://resh.edu.ru/subject/29/8/
[IpakTuueckas padbora Ne 3 o Teme

28 «[Tonyuenue u cobupanue bubmmorexa [JOK

y P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YUYECHHE €TO CBOMCTBY
bubnnoreka [JOK
Bomopon — anemeHT u npoctoe

29 0 https://m.edsoo.ru/ff0d4dd0
BEIHIECTBO. HAXOAICHHIE B PUPOAC https://resh.edu.ru/subject/29/8/
du3nYCECKUEC U XUMUYECKUE bubnnorexa [JOK

30 cBolicTBa BojiopoJia. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIa https://resh.edu.ru/subject/29/8/

31 CriocoOblI 1osTy4eHHst BOIOpOia B bu6mmorexa [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas pabota Ne 4 o Teme

32 «[Tonyuenue u cobnpanue bubmmorexa [IOK

Y P N https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUCHHE €r0 CBOMCTBY
bubnuoreka [JOK
33 [ToHsiTHE O KHCIIOTAX U COJISIX https://m.edsoo.ru/ff0d50d2
https://resh.edu.ru/subject/29/8/
Monsipablii 00BEM razoB. 3aKoH bubmorexa [IOK
34 A https://m.edsoo.ru/ff0d542¢
BOTanpo https://resh.edu.ru/subject/29/8/
Brruuciaenus o0béma, KOJIMYECTBA
35 BEILIECTBA rasa Mo €ro U3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
36 Breruucnenust 00bEMOB ra3oB 10 bubnnoreka [JOK

YPaBHEHUIO pEaKMy Ha OCHOBE

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d4c4a
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d50d2
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d542e
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d55a0

3aK0HA 0OBEMHBIX OTHOIIIEHUH
rasos

du3nyeckre U XUMHYECKHE

bubmuorexa [JOK

37 CBONCTEA BOMEL https://m.edsoo.ru/ff0d587a
A https://resh.edu.ru/subject/29/8/
bubnuorexa [JOK
. https://m.edsoo.ru/ff0d59¢2
CocraB ocHoBanuii. [lonstue 00
38 S https://www.youtube.com/playl
A p ist?list=PLvtJKssE5SNrhr0ibD7
Zo5STFW0602KDTq4
Boga xak pactBopuTenb. Bubmorexa LIOK
H https://m.edsoo.ru/ff0d5b40
AChIIICHHBIC U HEHACBIIICHHBIC
39 ACTEODLL MaccoBas 10ms https://www.youtube.com/playl
pacTRopeL A ist?list=PLvtJK ssESNthr0ibD7
BCILCCTBA B pACTBOPC ZoSTFW0602KDTq4
[IpakTuueckas padbora Ne 5 o teme
40 «IIpuroroBiieHrE PaCTBOPOB C bubnmnoreka [JOK
OnpeAeIEHHON MaCCOBOM JTOJIEN https://m.edsoo.ru/ff0dSeba
PAacTBOPEHHOTO BEILLIECTBA»
A1 KonTponbnas padota No2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
bubmuorexa [JOK
0 . https://m.edsoo.ru/ff0d664e
KCHJIBI: COCTaB, KJIacCU(UKAITUS,
42 OMEHTATYDA https://www.youtube.com/playl
yp ist?list=PLvtJKssE5SNrhr0ibD7
Zo5STFW0602KDTq4
[TonyueHnue u XUMHUYECKUE CBOWCTBA
bubnnoreka [JOK
43 KHUCJIOTHBIX, OCHOBHBIX M

amM(pOTEpPHBIX OKCHUJIOB

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d587a
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0d59e2
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://m.edsoo.ru/ff0d5b40
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://m.edsoo.ru/ff0d664e

OcHoBaHU4: COCTaB,

bubnnoreka [JOK
https://m.edsoo.ru/ff0d67ca

44 KiTaceubUKALIA, HOMEHKIATYpa https://www.youtube.com/playl
s, P ist?list=PLvtJK ssESNrhr0ibD7
Zo5TFW0602KDTqg4
45 [Tony4yenue u XMUMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
' bubnnoreka [JOK
Kucnotsr: cocras, kiraccugukanms,
46 OMEHKTATYDA https://m.edsoo.ru/ff0dfee2
yp https://resh.edu.ru/subject/29/8/
. bubnnoreka [JOK
[TonyyeHnue u XuMHUECKUE CBOMCTBA
47 HCTOT https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/29/8/
bubnuorexa [JOK
Coiu (cpenHne): HOMCHKIIATYPA, https:/m.eds00.ru/00ad9474
48 CHOCOOBI MOJTYYCHHSI, XUMHUYECKHE https://www.youtube.com/playl
CBOMCTBA ist?list=PLvtJKssESNrhrQibD7
Z05STFW0602KDTg4
[TpakTrueckas padota Ne 6.
49 Pemenue skcriepuMeHTaNbHBIX bubnmnoreka [JOK
3a7a4 no TeMe «OCHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCIMHEHUID)
bubmuorexa [JOK
I'eneTnyeckas CBA3b MEXIY https://m.edsoo.ru/00ad9a50
50 KJIaCCaMU HEOPTraHUYECKUX https://www.youtube.com/playl
COCMHEHUI ist?list=PLvtJKssESNrhr0ibD7
Z05STFWO0602KDTg4
51 O06o011eHne 1 cucTeMaTu3aus bu6mmorexa [IOK

3HAHUHU

https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/ff0d67ca
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/00ad9474
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
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https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://m.edsoo.ru/00ad9cb2

KonTponbhas padorta Ne3 o teme

bubnuoreka [JOK

52 "OCHOBHBIE KJ1acC
HOBHDIC KITACCRT . https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCIMHEHUN
[TepBbie MOMBITKY KIacCHPUKAITTU
53 XHMHUYECKHX dJIeMEHTORB. [loHsTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
rpyNIax CXOAHBIX JJIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubnnoreka [JOK
IIepnonnueckas cucrema
54 u https://m.edsoo.ru/00ada52¢
XMMHHCECKHX STCMCHTOB /. L. https://resh.edu.ru/subject/29/8/
MenpeneeBa
bubmuorexa [JOK
55 [Iepuonsl, rpynmnsl, MOATPYIIIILI https://m.edsoo.ru/00ada52c
https://resh.edu.ru/subject/29/8/
bubmuorexa [JOK
Crtpoenue atomoB. CocTaB aTOMHBIX
56 416D, M30TOMEL https://m.edsoo.ru/00ada342
ACP- https://resh.edu.ru/subject/29/8/
CtpoeHnue 31eKTPOHHBIX 000JI04eK bubmmoreka [JOK
57 aToOMOB 3JieMeHTOB llepuoanyeckoii https://m.edsoo.ru/00adabbc
cuctemsl [. 1. Menaeneera https://resh.edu.ru/subject/29/8/
XapakTepucTruKka XUMHUYECKOTO
bubmuorexa [JOK
3JIEMEHTA MO €ro MOJIOKEHUIO B
58 Meproueckoii cucteme JI, 1 https://m.edsoo.ru/00ada824
pHroa T https://resh.edu.ru/subject/29/8/
Menneneesa
3nauenue [lepuonnyeckoro 3akoHa
bubmuorexa [JOK
JUISL pa3BUTHUSL HAYKU U IPAKTUKU. [[.
59 M L https://m.edsoo.ru/00ada96e
- VICHJICIIEEB = YHCHBI, TIearor https://resh.edu.ru/subject/29/8/
Y TpaXJIaHUH
bu6 K
60 DIEeKTPOOTPULIATEIBHOCTh ATOMOB nosmorexa IO

https://m.edsoo.ru/00adaab&



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/00ada52c
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/00ada342
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/00ada6bc
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/00ada824
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/00ada96e
https://resh.edu.ru/subject/29/8/

XHUMHUYCCKUX 3JICMCHTOB

bubmuorexa [JOK
61 Monuag xumMuueckas cBsI3b 1 https://m.edsoo.ru/00adac34
https://resh.edu.ru/subject/29/8/
KoBanenTHas nosisipHas Bubmroreka IJOK
62 p 1 https://m.edsoo.ru/00adaab8
XUMIICeCKast CBA3b https://resh.edu.ru/subject/29/8/
KoBanenTnas HenoagpHas Bubmroreka IJOK
63 p 1 https://m.edsoo.ru/00adaab9
XUMIICeCKast CBA3b https://resh.edu.ru/subject/29/8/
bubmuorexa [JOK
64 CreneHb OKUCIICHUS 1 https://m.edsoo.ru/00adae28
https://resh.edu.ru/subject/29/8/
bubnnoreka [JOK
https://m.edsoo.ru/00adb076
OKUCIUTEIIHFHO-BOCCTAHOBUTEILHBIE
65 1 https://www.youtube.com/playl
PeaKiH ist?list=PLvtJKssE5Nrhr0ibD7
Z05TFW0602KDTqg4
bubnnoreka [JOK
66 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 hitps://m.edsoo.r/00adb076
67 O06o0061eHne 1 cucTeMaTH3anus | bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
Konrponsnaas padora Ned o reme
68 <<CfT§€HI/Ie aTgMa Xumuyeckas 1 bubnnorexa LIOK
P ' https://m.edsoo.ru/00adb486
CBSI3b)
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adac34
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/00adaab9
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/00adae28
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/00adb076
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb486

9 KJIACC

Ne KoaundecTBo 9acoB
Jara DJIeKTPOHHbBbIE IU(POBLIE
Tema YpoKka KOHTpOJILHLI HpaKanecxne 06pa30BaTeJIbele
n/ Bcero U3y4YeHHud
u e padoThI padoThbI pecypcel
[lepuoauueckuii 3aK0H. bubsmorexa LIOK
https://m.edsoo.ru/00adb59e
Ilepuoauueckas cucrema
1 xiMiecKix snevenTos J1. 1 https://www.youtube.com/playl
M T 1st?list=PLvtJKssE5SNrgY G0sS
CHACICCRA UhVxvCVvuKCrwTey
bubmuorexa [JOK
3aKOHOMEPHOCTU B U3MEHEHUU https://m.edso0o.ru/00adb6b6
2 CBOMCTB XUMHUYECKHUX DIIEMEHTOB 1 https://www.youtube.com/playl
MEPBBIX TPEX MEPUOIOB ist?list=PLvtJKssESNrgY G0sS
UhVxvCVvuKCrwTey
3 Knaccudukanus 1 HoMeHKIaTypa | bubnmoreka [JOK
HEOPTraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
. bu6mmoreka [IOK
Buasl XuMHU4eCKOM CBSI3HU U THUIIBI
4 COHCTAILTIECKIX DEIETOK 1 https://m.edsoo.ru/00adbac6
p - p https://resh.edu.ru/subject/29/8/
KonTpomnbnas padora Nel no teme
5 «[ToBTOpEHUE U yriTyOJIeHUE 3HAHUI | |
OCHOBHBIX Pa3/eyoB Kypca 8
KJIacca
Kiaccudukanus XuMru9ecKux Bubmorexa LIOK
6 J O ——— 1 https://m.edsoo.ru/00adbcb0
peakm pasit p https://resh.edu.ru/subject/29/8/
7 [ToHsiTHE O CKOPOCTU XUMUYECKOI 1 bubnmoreka [JOK



https://m.edsoo.ru/00adb59e
https://www.youtube.com/playlist?list=PLvtJKssE5NrgYG0sSUhVxvCVvuKCrwTey
https://www.youtube.com/playlist?list=PLvtJKssE5NrgYG0sSUhVxvCVvuKCrwTey
https://www.youtube.com/playlist?list=PLvtJKssE5NrgYG0sSUhVxvCVvuKCrwTey
https://m.edsoo.ru/00adb6b6
https://www.youtube.com/playlist?list=PLvtJKssE5NrgYG0sSUhVxvCVvuKCrwTey
https://www.youtube.com/playlist?list=PLvtJKssE5NrgYG0sSUhVxvCVvuKCrwTey
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https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/00adbcb0
https://resh.edu.ru/subject/29/8/

pCeaKkiunu. IToHsATHE O TOMOTEHHBIX U
TCTCPOTCHHLBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
https://www.youtube.com/playl
1st?list=PLvtJKssE5SNrgY G0sS

UhVxvCVvuKCrwTey
IIoHsTHE 0 XUMHUYECKOM
aBHOBecUH. DakTOPbI, BIUSIOIIHE
8 ga CKOPOCTh XI/IMI/I‘-ISCKOﬁ eaKIuu bubmmorexa [TOK
p peakd https://m.edsoo.ru/00adc28¢
1 IOJI0KEHNE XUMUYECKOTO
paBHOBECHUS
bubnnoreka [JOK
OKHCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC
9 U https://m.edsoo.ru/00adcade
peaki https://resh.edu.ru/subject/29/9/
Teopus 31eKTPOAUTUYECKOM bubnuoreka [IOK
10 qucconuaiuu. CHUIbHEIC U Cl1a0ble https://m.edsoo.ru/00adcd68
DIEKTPOIUTHI https://resh.edu.ru/subject/29/8/
bubmuorexa [JOK
11 HoHnHbIe ypaBHEHMS peakuui https://m.edsoo.ru/00add448
https://resh.edu.ru/subject/29/9/
XHUMHUYECKHE CBOMCTBA KHCIIOT B
12 OCHOBAaHHU B CBETE MPEACTaBICHUI bubnmnorexka [JOK
00 3JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIHCCOIHAIAN
XHMHYECKHE CBOMCTBA COJIeH B
13 CBETE MPEACTABIEHNHN 00 bubmorexa [IOK
pedl . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON AUCCOIUALINKI
bubnuorexa [JOK
14 [TonsTue o ruaponuse conen https://m.edsoo.ru/00add9d4
https://resh.edu.ru/subject/29/9/
15 O06001IeHNEe U CHCTeMAaTH3AIHS bubnmoreka [JOK



https://m.edsoo.ru/00adbe9a
https://www.youtube.com/playlist?list=PLvtJKssE5NrgYG0sSUhVxvCVvuKCrwTey
https://www.youtube.com/playlist?list=PLvtJKssE5NrgYG0sSUhVxvCVvuKCrwTey
https://www.youtube.com/playlist?list=PLvtJKssE5NrgYG0sSUhVxvCVvuKCrwTey
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00adcd68
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/00add448
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://resh.edu.ru/subject/29/9/

3HAHUI

https://m.edsoo.ru/00addd12

[TpakTnueckas padota Ne 1.

bubmuorexa [JOK

16 P
(FCHICHHE SKCTICPHMCEHTATILHRIX https://m.edsoo.ru/00addbfa
3a7a9»
KontponsHas padora Ne2 o reme
17 «SHGET OJ'II/ITIf‘leCKaH UCCOLIAAINA buGnnorexa LIOK
p A HHATLI. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIMU B paCTBOPAX)»
O01as xapakTepucTUKa raJIoreHoB.
18 XI/IMI/ILICCKI:/IG CBI())ﬁCTBa Ha IIpUMeEpE buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
XnopoBogopoa. CoJisiHast KUCIIOTA, bubnmnoreka [JOK
19 XUMHYECKHUE CBOMCTBA, MOJyYCHUE, https://m.edsoo.ru/00ade104
IPUMEHEHHE https://resh.edu.ru/subject/29/9/
[IpakTuueckas padora Ne 2 mo teme
20 «ITonyueHue cONIHON KUCIOTEI bubnnorexa LIOK
Y . B ’ https://m.edsoo.ru/00ade348
U3y4YeHUe e CBOMCTBY
Brruncnenus no ypaBHeHUSIM
21 XUMHAYECKUX PEaKIIUU, €CIIU OQUH U3 bubnnorexa LIOK
peaxiut, g https://m.edsoo.ru/00ade488
peareHToB J1aH B N30bITKE
bubnnoreka [JOK
OO0m1as xapakTeprucTHKa 3JIEMEHTOB
22 VIA-TOVIILL https://m.edsoo.ru/00ade64a
Py https://resh.edu.ru/subject/29/9/
AIoTponHbie MOOU(MDUKALIUU CEPDI.
P o R P bubmmoreka [JOK
Haxosxnenue cepol u e€
23 . https://m.edsoo.ru/00ade64a
COCHUHCHHI B HpUHp oe. https://resh.edu.ru/subject/29/9/
XHUMHYECKUE CBOMCTBA CEPBI
24 CepoBoaopo1, CTpOEHHUE, bubnmoreka [JOK

Q)HSHHGCKI/IC H XUMHYCCKHEC

https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/29/9/

CBOMCTBA https://resh.edu.ru/subject/29/9/
Oxkcuabl cepsl. CepHasi KMCIIOTA,
bubmuorexa [JOK
25 buznyecKknue 1 XUMUYECKHEe
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
Cneuuduueckue cBoiicTBa
26 KOHIICHTPUPOBAHHOM CEpHOM
KHUCIIOTHI
XUMUYECKUE PeaKlIuH, JIeKAIIUEe B
OCHOBE IIPOMBIIIIEHHOTO criocoba
7 MOJTyYEHUsI CEPHOIN KUCIOTHI. bu6mmoreka [IOK
XUMHUYECKOE 3arpsI3HEHHUE https://m.edsoo.ru/00adec8a
OKpY>KarolIeu cpebl
COCTMHEHUSIMU CEPBI
)3 Brruncienue MaccoBoit 1oJu bubnnoreka [JOK
BBIXOJa IPOJYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa 3JIEMEHTOB
VA-rpynmsl. A30T, bu6mmorexa [IOK
29 pacrpocTpaHEeHHE B IPUPOJIE, https://m.edsoo.ru/00adeea6
bu3MYecKre U XUMHICCKUE https://resh.edu.ru/subject/29/9/
CBOMCTBA
AMMHUak, ero puznyecKue u
30 XUMHYECKHUE CBOMCTBA, MOJyYEHUE bubmorexa [IOK
’ ya https://m.edsoo.ru/00adf004
U IIPYMEHEHUE
[TpakTrueckas padora Ne 3 o Teme bubmoreka [IOK
31 «Tomyuyenne aMmmuaka, u3yyeHue https://m.edsoo.ru/00adf180
€ro CBOMCTBY» https://resh.edu.ru/subject/29/9/
0 A3oTHas kucnora, e€ Gpusndeckue u bubnmnoreka [JOK

XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/00adf306
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https://resh.edu.ru/subject/29/9/

Hcnonp3oBaHue HHUTPATOB U coJieit
AMMOHMUA B KAYCCTBC MUHCPAJIbHBIX

33 00peHui. XMMHUYECKOE bubmorexa [IOK
yAobP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHCHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u bubnnoreka [JOK
34 docdopnas kuciaora, GuU3NIECKUe U https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOMCTBA, ITOIy4CHHE https://resh.edu.ru/subject/29/9/
Hcnonb3oBanue hocharos B
35 KauyeCTBE MUHEPAIbHBIX yI00pEHUH. bubmmoreka [JOK
3arpsi3HeHUE MPUPOJTHOMN Cpelibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHHe B bubnmoreka [JOK
36 npupoje, Gu3nIecKue u https://m.edsoo.ru/00adfd9c
XUMHYECKUE CBOMCTBA https://resh.edu.ru/subject/29/9/
Oxkcuppl yriaepoaa, ux pusndeckue
YHIeP . ¢ bubnuorexa [JOK
U XMMUYECKHE CBOWCTBA.
37 5 5 https://m.edsoo.ru/00adfebe
KOTOTHACCKHE HPODICMEL, https://resh.edu.ru/subject/29/9/
CBSI3aHHBIE C OKCUJIOM yriiepoaa IV
bubnnoreka [JOK
38 VYronpHasg KUCI0Ta U €€ COTu https://m.edsoo.ru/00ae006¢
https://resh.edu.ru/subject/29/9/
[IpakTuueckas padora Ne 4 mo Teme
39 "ITosryyeHue yrieKucioro rasa. bu6mmoreka [IOK

KavecTBeHHas peakius Ha
KapOoHaT-HoH"

https://m.edsoo.ru/00ae027¢
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[TepBoHauanbHBIC TOHATHS 00

40 OpraHUYECKHUX BEIIeCTBaX Kak O bubmorexa HOK
p https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX YIIIepoa
bubnuoreka [JOK
41 Kpemuuii u ero coeiuHeHust https://m.edsoo.ru/00ac080a
https://resh.edu.ru/subject/29/9/
[IpakTrueckas padora Ne 5.
47 Pemenue skcnepuMeHTanbHbBIX bubnmnoreka [JOK
3amad 1Mo TeMe «BakHeume https://m.edsoo.ru/00ac0bf2
HEMETAJUIBI H MX COCTUHCHUS
Kontponbnas pabota Ne3 o reme
. bubmuorexa [JOK
43 «Baknennmne HeMeTaJIbl U UX
https://m.edsoo.ru/00ac0el8
COCIMHCHUS
OO6mas XxapakTeprucTruKa
XUMHUYECKHX DJIEMEHTOB — bubmmorexa LIOK
https://m.edsoo.ru/00ae103e
MeTauioB. MeTainyeckas CBSI3b U
44 TAITIeCKa CTALTIeCKa https://www.youtube.com/playl
METaUINYeCKas KpUCTAJLIINIECKast o
M P ; ist?list=PLvtJKssESNrgYG0sS
peméTka. Gu3nuecKue CBOMCTBA UhVxvCVyvuKCrwTey
METaJIOB
XUMHUYECKHE CBOIICTBA METAJLIOB.
45 DIIEKTPOXUMUYCCKUIN PsifT bubmorexa HOK
p . p https://m.edsoo.ru/00acl156
HaIpsKEHUN METAJIIOB
O6mue crocoObl MOTy4YeHUs
MeTaioB. CiiiaBel. BerauciaeHus
46 110 YPaBHEHUSIM XUMHYECKUX bubmmorexa LOK
yp . https://m.edsoo.ru/00acl156
peakIui, eciii OJMH U3 PEarcHTOB
COJICPKUT IPUMECH
bu6munoreka [JOK
47 [TonsATHE O KOPPO3UH METAIIIOB 1

https://m.edsoo.ru/00ael1278
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bubnnoreka [JOK

48 [llenounbie MeTaJIbI https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/29/9/
49 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
Kainusa https://m.edsoo.ru/00ae14b2
bubmuorexa [JOK
IIenmouno3eMeIbpHBIC METAILIBI —
50 . . https://m.edsoo.ru/00ael5e8
KTBIHH 1 MaTHIH https://resh.edu.ru/subject/29/9/
51 Bakueime coequHeHU KLU bubnnorexa LIOK
a H https://m.edsoo.ru/00ael5e8
5 O000I11IeHNE U CUCTEMATU3ALUS
3HAaHUU
N N bubmuorexa [JOK
JKECTKOCTE BOIBI U CIIOCOOEI €€
53 https://m.eds00.ru/00ac1886
YCTpaHCHHA https://resh.edu.ru/subject/29/9/
[TpakTrueckas padora Ne 6 o Teme
54 "KECTKOCTL BOABI 1 METOEI €6 buGnnorexa LIOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bubnnoreka [JOK
55 AoMUHUN https://m.edsoo.ru/00aelc64
https://resh.edu.ru/subject/29/9/
56 AmdoTepHbIe CBOICTBA OKCHJIA U bubnuoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
57 Kemeso https://m.edsoo.ru/00ac1d86
https://resh.edu.ru/subject/29/9/
bubmuorexa [JOK
OKcupl, THIPOKCUIBI U COJIH
58 https:/m.edsoo.ru/00ae35e6

xenesa (II) u xxenesa (1)

https://resh.edu.ru/subject/29/9/
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O0001IEHHE U CUCTEMATU3 AL

59 3HaAHUH
[IpakTuueckas padora Ne 7.
60 Pemenue skcriepuMeHTaNbHBIX bu6mmoreka [IOK
3a7a4 no reme «Baxuenmue https://m.edsoo.ru/00ae3de8
METAJIJIbl U UX COCTUHEHUS
Beruucnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIHii, eCI1 OJUH U3
61 PEareHToOB JIaH B U30BITKE WIIN bubnnoreka [JOK
COJIEPKUT TpUMeCH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BbIXOJa MPOIYKTa
peaxkiuu
6 O000I11IeHNE U CUCTEMATU3ALIUS
3HAHUH
KonTponbnas padora Ne4 no teme
63 «Baxxuenme MeTamIbl U UX
COETMHEHUS
64 BemectBa u maTepuansl B bu6mmoreka [IOK
MIOBCEIHEBHOM XKU3HU YeI0BEKA https://m.edsoo.ru/00ae3f50
65 XUMHUYECKOE 3arps3HEHUE bubnmoreka [JOK
OKPY’KaroIlleH cpeibl https://m.edsoo.ru/00ae4270
66 Ponp xumuu B perieHun bubmmoreka [JOK
9KOJIOTUYECKHUX TTPOOIIEM https://m.edsoo.ru/00ae4270
67 PesepBHeIit ypok. O000mIICHNE 1 bubnmnoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
68 PesepBHeIit ypok. O000IICHNE 1 bubnmnoreka [JOK

cUCTeMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/00adb33¢
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OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

 Xummsa, 8 ximacc/ labpuwensa O.C., OctpoymoB W.I'., CmankoB C.A.,
AKIIMOHEpPHOE 00111eCTBO «3marenpcTBO «IIpocBernienue»
 Xwmus, 9 wmacc/ labpuensa O.C., OctpoymoB W.I'., CmagxoB C.A.,
Axumonepnoe o6mectBo «M3narensctBo «IIpocBemenne

«Ilepuoauueckas cucrema XuMuueCKux odnemeHtoB J[.M. MeHneneeBay,
«Tabmuna PacTBOPUMOCTH KHC JIOT, OCHOBaHUH u coJeiiy,

((3H€KTpOXHMI/I‘{CCKHﬁ paxa HaHp}I)KCHI/Iﬁ MCTAJIJIOB)».

METOIUYECKHUE MATEPUAJIbI VIS YUUTEJISA

1. Ilporpamma Kypca xumun pazpadbotana k yaeOnukam aBTopoB O. C.
["abpuensna, 1. I'. OctpoymoBna, C. A. CrnagkoBa st 8—9 kitaccos
o01eodpaszoBarenbHbIX opranuzanuii. CTpykTypa u cojiepkaHue padouei
IpOrpaMMbl COOTBETCTBYIOT TpeOoBaHusIM DeepaibHOro rocyJapCTBEHHOTO
00pa30BaTenpHOr0 CTaHaapTa OCHOBHOTO 001ero oopazosanus. O. C.
["abpuensaa, . I'. OctpoymoBa, C. A. CragkoBa. yae0. mocooue s
obmeobpasosar. opranuzanuii / O. C. ['abpuensH, C. A. CnagkoB — M. :
IIpocemienue, 2021. — 112c. — ISBN 978-5-09-072534-7

2. Xumus « Pabouas rerpagp» k yueonuky O.C. ['aOpuensn « Xumus. 9 kiacc.
bazossiit yposens»/ O.C. I'abpuensn, A.B. Smykosa, M.: JIpoda

3. O.C. I'abpuensan‘ Xumus. Metonuueckoe nocoodue”-8-9 knacc M., Jlpoda



4. T'abpuensia O. C., OctpoymoB U. I'. HacTonbHast kaura yuutenst. Xumus. 9 K
1.: Meroguueckoe nocobue. — M.: [Ipoda, 2010r

5. T'abpumensa O. C., Octpoymos U. I'. M3ywyaem xumuro B 9 k 11.: JInmgakTuueckue
mMarepuanbsl. — M.: biauk miroc

6. 'a6puemnsn, O. C. Xumus. 9 knace : TeTpaap A7 1a00paTOPHBIX OMBITOB U
npakTrueckux pabot /["abpuensn, A. B. Smykosa. - M. : [Ipoda

7. Xumust. 9 x 1.: KoHTponbpHBIE U TpOoBEpOdYHBIC padboTh K yueOHuKy O. C.
[Mabpuensna «Xumus. 9 / O. C. IN'abpuensn, [1. H. bepeskun, A. A. YiiakoBa u jp.
— M.: lpoda

8. 'abpuensin, O. C. Xumus. 8-9 knaccel : Mmetoaudeckoe nocoodue / O, C.
["abpuensn, A. B. Kynmosa. - Jlpoda

9. I'abpuemnsn, O. C. Xumus. 9 knacc : XUMHUECKUN dKCTIEpUMEHT B 1kone / O.
C. I'abpuemnsa, H.H.Pynos, B. U. TonkyHnos. - M. : lIpoda

10. I'abpuensa O. C., Bockoboitaukosa H. I1. Xumus B Tecrax, 3agayax,
ynpaxkHeHusix. 8— 9 ki. — M.: Jlpoda
HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. MynpTUMeIMITHBIE IPE3EHTALMH IO TEMaM ITPOTPAMMBI JIJISL COITPOBOXKICHUS
ypokoB. (Pa3paboTaHbl caMOCTOSITEIIBHO).

2. Marepuaisl eIUHON KOJIEKIINHA TU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB

https://m.edsoo.ru/ff0d210c

https://www.youtube.com
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playlist?list=PLvtJKssESNrhr0ibD7Zo5TFW0602KDTq4

https://www.youtube.com/playlist?list=PLvtJKssESNrgYGOsSUhVxvCVvuKCr

wTey

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/9/

3. Buzeo « MKOJIbHBIA XUMUYECKUN SKCIIEPUMEHT (HEOpraHudecKass Xumus)», M,
CoBpeMEHHBIN T'YMaHUTAPHBIM YHUBEPCUTET

4. Slknacc
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