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IMMOACHUTEJIBHASA 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, B3auMOJICUCTBUE Kele3a ¢ pacTBopoM coiu meau (1),
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 cCepHOW 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 r17100aqbHOrO TMOTEIUIEHUS KiIuUMaTa, [apHUKOBBIN
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. CHUIMKaThl, UX HUCIIOJIB30BAHUE 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 cocra, 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), meau (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 KJIACC
KoaudecTBO 4acoB
Ne HaumeHoBaHue pa3/ieiioB U DJIeKTPOHHBIe (HH(POBHIE)
KoHnTpoibHbIe IIpakTHYeckue
n/n TeM NPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbl padoTsbI
Paznen 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumust — BaxkHas 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAKTUYECKOUN AEATEIBHOCTH https://m.edsoo.ru/7f41837¢

yeloBeKa

12 BemectBa 1 xuMmueckue 15 1 bu6mmoreka [{OK

' peakiuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxHeiinue npeacTaBuTe/ i HEOPraHUYeCKUX BellleCTB
21 Bosnyx. Kucnopona. [lonsarue 6 bub6nuoreka [IOK

' 00 okcHmax https://m.edsoo.ru/7f41837¢
29 Bonopon. Ilonsarue o kucimorax g | bub6nuoreka [IOK

' H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 06 5 | 1 bu6mmoreka [{OK

' OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
24 OcHOBHBIE KJ1acChl 1 1 1 bubanorexa [IOK

' HEOPTraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pa3znen 3. llepuoauyeckuii 3axon u [lepuogudeckas cucrema xumnueckunx 3jaemMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckasi ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU



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

[lepronnueckuii 3aKOH 1

31 [Iepnoanueckas cucrema 7 bubnnorexa [IOK
' XUMHYECKHX 31eMeHToB /l. W. https://m.edsoo.ru/7f41837¢c
MengeneeBa. CTpoeHue aTroma
X 3b.
- OHMquCKas{ CBSI3b . Bu6miorexa LOK
' KHCIHTEIbHO- https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKITUN
bu6mmoreka [{OK
Hroro nio paszeny 15 https://m.edsoo.ru/7f41837¢
P e BDEMSL 3 bu6mmoreka [IOK
C3epBHOC Bp https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME



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

9 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM undposbIie
Ne i/m P Konrpoabubie | IlpakTHyeckue (mudpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypcsbl
Pa3znen 1. BemecTBO 1 XUMHYECKHE PeaKIUl
11 [ToBTOpEeHUE U yrioyOincHe 3HAHMIA 5 | bubnunoreka [JOK
' OCHOBHBIX pa3JIeloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bubnnorexa [IOK
' peakuuu https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHYECKAS AUCCOLIMALIUS. g 1 1 bubnuorexa [JOK
' XUMHUYECKHE PEAKIIUN B PaCTBOpAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M BX CO€THHEHU S
)1 OO6m1as XxapaKTepUCTUKAa XUMHUYECKUX 4 | bubnnoreka [JOK
' anemMeHToB VIIA-rpynmel. ["aiorenst https://m.edsoo.ru/7f41a636
OO6m1as xapaKTepUCTUKa XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa LIOK
' PYTHIRL- &P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcTHKa XUMUYECKUX
23 aneMeHTOB VA-rpynisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYTUTRL: ’ P https://m.edsoo0.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMUYECKIX
bub OK
2.4 snemeHToB [VA-rpynnsl. Yriepoa u 8 1 2 nommoreka I

erMHI/Iﬁ H UX COCANHCHUA

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

Pa3zgen 3. MeTa/Ibl M UX CO€THHEHUS

. bubnuorexa [JOK
3.1 Obmme cBoiicTBa MeTaLIOB 4 https://m.edsoo.ru/7f41a636
3.2 Bakueiiime MeTamuibl U UX COCIUHEHUS 16 Bubmorexa TOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuaisl B JKU3HU YEJIOBEKA 3 bubnnorexa [IOK
| B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ITOYPOYHOE INTAHUPOBAHUME

8 KJIACC
KoanuectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Konrpoibubie | IlpakTHyeckue
n/n Bcero U3Y4YEeHUS oOpa3oBaTe/ibHbIE
padoTsbl padoTsbI
pecypcsl
1 IIpenmer xumuu. Poine XuMuu B :KU3HU 1 bubnmoreka [JOK
yejioBeka. Teja U BelecTna 03.09.2025 | https://m.edsoo.ru/ff0d210c
) [ToHsiTHE O METO/IaX MO3HAHUS B | bubnuorexa [JOK
XUMHUHU 05.09.2025 | https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padora Ne 1 «IIpaBuia
3 paboThI B 1a00PATOPUN U TIPUEMBI 1 bubnmoreka [JOK
oOparteHus ¢ 1abopaTOPHBIM 10.09.2025 | https://m.edsoo.ru/ff0d23dc
000pyIOoBaHHEMY
4 Yucrele BemecTBa 1 cMecr. CriocoObl 1 bubnuorexa [JOK
pas3aeneHus cMecen 12.09.2025 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
5 «lfae, €IICHUE cﬁeceﬁ (Ha mpumepe 1 bubmorexa [OK
! N pHMEp 17.09.2025 | https://m.edsoo.ru/ff0d28c8
OYMCTKH TIOBAPEHHOW COJIN )»
6 ATOMBI U MOJIEKYJIbI 1 bubmorera HOK
Y 19.09.2025 | https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHe 3JIEMEHTBI. 3HAKU | bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB 24.09.2025 | https://m.edsoo.ru/ff0d2be8
8 [IpocTsie 1 cr0XKHBIE BEIECTBA 1 bubmorexa HOK
P B 26.09.2025 | https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YYECHHE 1 bubmorexa HOK
YIIpHOE YA 01.10.2025 | https://m.edsoo.rw/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H ITIOCTOSHCTBA COCTaBa BEILIECTB.

10 Xumnueckas popmysia. BareHTHOCTD bubmorexa [IOK
pMyJa. 03.10.2025 | https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubnuoreka [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsl Macca 08.10.2025 | https://m.edsoo.ru/ff0d323¢
12 MaccoBas 1019 XUMHYECKOT O bubnuoreka [JOK
3JIEMEHTA B COEIUHECHUHU 10.10.2025 | https://m.edsoo.ru/ff0d350c¢
13 KonunuectBo BemniectBa. MoJib. bubnuorexa [JOK
MornspHas macca 15.10.2025 | https://m.edsoo.ru/ff0d5230
14 ®dusnvecKkrue U XUMHUYECKUE SIBJICHUS. bubnuorexa [JOK
XuMHUecKas peakuus 17.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS IPOTEKAHUS bubmmoreka [JOK
XUMHYECKHX PEAKIUI 22.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHMsI MACChl BELLIECTB. bu6mmoteka [IOK
XUMHUYECKUE YPABHEHUS 24.10.2025 | https://m.edsoo.ru/ff0d3b88
Brruucnenus koaudyecTBa, MacChl
17 BEII[ECTBA 10 YPABHCHHUSAM XUMHYECKUX bubmorexa HOK
HHecTBa 1o yp 05.11.2025 | https:/m.edsoo.ru/f0d5708
peakiui
Kitaccupukanuss XUMHIECKUX PeaKIIHid
18 (coenMHEHUs, PA3II0KEHUS bubmmorexa [JOK
! P ’ 07.11.2025 | https:/m.edsoo.ru/fl0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBbIii-
19 sHuMKIoneauct. O0o0ILeHne u buGnnorexa LIOK
. . 12.11.2025 | https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3aIus 3SHaHUH
20 Kontponbnas pabota Nel o reme bubnmmoreka [JOK
«BelllecTBa U XUMHUYECKHUE PEAKLIHI 14.11.2025 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3ayxa. Kucinopon — aneMeHT u 19.11.2025 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

npoctoe BeuiecTBo. O30H

duzndyeckue ¥ XMUMHUUECKIE CBOMCTBA

22 KHCIIOpO/a (peaKIuy OKUCIICHUS bubmorexa HOK
poAa tpeaith ’ 21.11.2025 | https://m.edsoo.ru/ff0d4614
ropenue). [TorsTue 06 okcumax
CniocoOslI MoTy4eHHs KHCIIOPO/Ia B
23 nabopaTopuu fn OMLImneHI;(i:TH bubmorexa [IOK
patop P ' 26.11.2025 | https://m.edsoo.ru/ff0d497a
[TpumeHneHue Kuciaopoaa
TennoBoit 3¢ ekt XuMUIECKOoH
24 PEaKIIMH, TIOHSATHE O bubnuorexa [JOK
TEPMOXUMHYECKOM YPaBHEHUHU, IK30- U 28.11.2025 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIHIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar HSHCI—EI/qu])SOB . a, CIIOCOOBI iro bubmorexa [IOK
P AYXE, 03.12.2025 | https://m.edsoo.ru/ff0d4c4a
PEIOTBPALICHUS
[IpakTrueckas padora Ne 3 o Teme
26 «[Tony4enue u coOMpaHue KUCIOPO/Ia bubamorexa LHOK
7 . P PO, 05.12.2025 | https://m.edsoo.ru/ff0d4ac2
M3Y4YCHUE €r0 CBONCTBY»
7 Bonopoa — snemeHT u npocroe bu6mmoreka [IOK
BemecTso. Haxoxnenue B npupoae 10.12.2025 | https://m.edsoo.ru/ff0d4dd0
)3 ®u3nuecKre 1 XMMHYECKHE CBOMCTBA bubnmoreka [JOK
BojiopoJia. [Ipumenenue Bogopoaa 12.12.2025 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCIIOTAX U CONSAX bubmmorexa [JOK
17.12.2025 | https://m.edsoo.ru/ff0d50d2
30 Cnioco0bl moy4eHust BOAOPOIa B bubnmnoreka [JOK
nabopaTopuu 19.12.2025 | https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas pabota Ne 4 o reme
31 «ITonmydenue u coOMpanue BOIOPOIa bubmorexa HOK
Y P HOPOAR, 24.12.2025 | httpsy/m.edsoo.ny/ff0d4f42

HU3YUYCHHUC €TO CBOMCTBY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

0 MomnsipHblii 006EM Ta30B. 3aKOH bubnuoreka [IOK
ABoraapo 26.12.2025 | https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, Kou4yecTBa

33 BEILIECTBA r'a3a MO0 €ro U3BECTHOM bubmorexa [IOK

. N Y 14.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA WK O0BEMY
Brruucnenus 00bEMOB ra3oB 1o

34 ABHCHMIO PEaKI[MH HAa OCHOBE 3aKOHA buGmorexa HOK
P .. peait . 16.01.2026 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B

35 ®u3nuecKre 1 XMUMHUYECKHE CBOMCTBA bubnmoreka [JOK
BOJIBI 21.01.2026 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. ITonstue 00 bubnuorexa [JOK
WHJIUKaTOpax 23.01.2026 | https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputenb. HachlieHHbIS

37 u HI;HaCI)I peHHI)IE aCTBOPBI B bubmorexa [TOK

. PacTBOPB. 28.01.2026 | https://m.edsoo.ru/f0d5b40
MaccoBas 10151 BEIIECTBA B PaCTBOPE
[TpakTrueckas paborta Ne 5 o reme

13 «lIpuroroBneHune pacTBOPOB C bubnmnorexka [JOK
onpeac€HHON MacCOBOM J10J1eH 30.01.2026 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BELIECTBAY

19 Kontponbnas pabota Ne2 o reme bubnmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» 04.02.2026 | https://m.edsoo.ru/ff0d6342

40 OKcupl: cOCTaB, KIIaCCU(PUKALINS, bu6mmoreka [IOK
HOMEHKJIaTypa 06.02.2026 | https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [JOK

’ P 11.02.2026 | https://m.edsoo.ru/ff0d664e
OKCHIOB

4 OcHOBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuoreka [JOK

HOMEHKJIaTypa 13.02.2026 | https://m.edsoo.ru/ff0d67ca
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43 [TonyyeHne n XuMU4eCKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUU 18.02.2026 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccuduxarus, bubmmoreka [JOK
HOMEHKJIaTypa 20.02.2026 | https://m.edsoo.ru/ff0dfee2
45 [TosryueHne U XUMHUYECKUE CBOKCTBA bu6mmoteka [IOK
KHUCJIOT 25.02.2026 | https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCOéI)I;) oI )eHI/IH XHMHquKHe buGmorexa HOK
. v ’ 27.02.2026 | https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenune
47 AKCIIEPUMEHTAIIBHBIX 3a7a4 0 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX 04.03.2026 | https://m.edsoo.ru/00ad9b7c
COCTMHEHUN
48 I'enernueckas CBsA3b MEXKY KiIacCaMu bubnmnorexa [JOK
HEOPraHUYECKUX COCIMHEHUI 06.03.2026 | https://m.edsoo.ru/00ad9a50
49 O06o011eHe U cUCTeMaTU3alus bu6mmotreka [IOK
3HAHUM 11.03.2026 | https://m.edsoo.ru/00ad9cb2
Kontponbnas pabota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX bubmorexa [IOK
on P 13.03.2026 | https://m.edsoo.ru/00ad9ela
COeIMHEHU
[TepBbIe MOMBITKA KIIACCH(PUKAITAN
51 XMMHYECKHX 3J1eMEHTOB. [loHsiTHE O bubmorexa HOK
' 18.03.2026 | https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH 1
52 Ilepronnueckas cucTeMa XUMHUYECKHUX bubmorexa HOK
pHOA 20.03.2026 | https://m.edsoo.ru/00ada52¢
anemenToB /I. 1. MenaeneeBa
53 [Tepuonsl, rpymmbl, HOATPYIIIHI bubmorexa [IOK
PUOIBL TPY > HOATPY 25.03.2026 | https://m.edsoo.ru/00adas52¢
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Crpoenue atromoB. CoCcTaB aTOMHBIX

bubmuoreka [JOK

>4 anep. N3oTonsl 27.03.2026 | https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000J109eK
55 aToOMOB 3JIeMeHTOB [ lepuoanyeckoit Bubmorexa IIOK
08.04.2026 | https://m.edsoo.ru/00adabbe
cucremsl J[. 1. Menaeneena
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA 110 €ro MOJOKEHUIO B bubnmoreka [JOK
ITepuoanueckoii cucreme /1. 1. 10.04.2026 | https://m.edsoo.ru/00ada824
MemneneeBa
3nauenue [leproaudeckoro 3aKoHa
57 JUIS pa3BUTHA HAyKU U npakTuku. 1. W. bubnmnorexka [JOK
MenaeneeB — y4€HbIN, IEAArOT U 15.04.2026 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBubiit ypok. O0001IICHHE 1
58 CI/ICTIe)MaTI/ISZII_:I/I}I 3HaHI/II;1LI / buGmorexa HOK
. 17.04.2026 | https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas mpoBepodHas padboTa
KonTponbnas padora Ne4 no teme
59 «Ctpoenue aroma. XuMudeckas bu6mmoteka [IOK
cBs13b» / Beepoccuiickas mpoBepoyHast 22.04.2026 | https://m.edsoo.ru/00adb486
pabora
60 DIEeKTPOOTPULIATETLHOCTH ATOMOB bubnmnorexka [JOK
XHMHYECKHX IJIECMCHTOB 24.04.2026 | https://m.edsoo.ru/00adaab8
61 HMonHas xumMmu4eckas CBS3b bubmorexa HOK
29.04.2026 | https://m.edsoo.ru/00adac34
6 KoBasieHTHas noisipHasi XuMuueckas bubnmoreka [JOK
CBSI3b 06.05.2026 | https://m.edsoo.ru/00adaab8
63 KoBaneHntHas HenonsipHas XUMUYECKast bubnmnorexka [JOK
CBSI3b 08.05.2026 | https://m.edsoo.ru/00adaab8
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bu6mmoreka [IOK

64 CTetens okucIeHIA ! 13.05.2026 | https://m.edsoo.ru/00adaec28

65 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bu6mmotrexa [IOK
peakuuu 15.05.2026 | https://m.edsoo.ru/00adb076

66 OkucnuTenu u BOCCTAaHOBUTEIHN 1 bubmorexa [IOK

20.05.2026 | https://m.edsoo.ru/00adb076

PesepBHeIit ypok. O600IICHHE 1

67 cUCTeMaTu3aIus 3HaHHUH 110 TeMe | bubnmoreka [JOK
«CTtpoenue atoMa. XUMHUYECKast 22.05.2026 | https://m.edsoo.ru/00ad9cb2
CBSI3b»

68 PesepBHeIit ypok. O600IICHHE 1 | bubnmnoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoimnuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoasubie | IlpakTuuyeckue
n/n Bcero U3Y4YEeHUS oOpa3oBaTe/ibHbIE
padoTsbl padoThI
pecypchl
Ilepuoanueckuii 3aK0H.

1 [Tepuonnueckas cucrtema | bubnnorexa [JOK
XAMUYECKUX diemMeHToB /1. U. 01.09.2025 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DIIEMEHTOB 1 buGmnorexa LOK

. 04.09.2025 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOJIOB

3 Knaccudukanus u HOMEHKIIaTypa | bubmmoreka [JOK
HEOPraHWYECKUX BEIIESCTB 08.09.2025 | https://m.edsoo.ru/00adb7e2

4 Buibl XMMU4eCcKoM CBSI3W U THUIIBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK 11.09.2025 | https://m.edsoo.ru/00adbac6
KontponbHas padora Nel o reme

5 11 0 7 1 1
«IloBTOpeHue u yriuy0iaeHue 3HaHUI 15.09.2025
OCHOBHBIX Pa3ZelIoB Kypca 8 Kiacca»

6 Kiaccudukanus XuMuaeckux | bubnuorexa [JOK
peaKkuuii Mo pa3IMYHbIM MPU3HAKAM 18.09.2025 | https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHUYECKON

7 eakuu. IloHITHE 0 TOMOTEHHBIX U 1 bubnnorexa LIOK
peaKin. 22.09.2025 | https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
ITonsATHE O XUMHYECKOM

8 aBHOBecun. PaKTOPHI, BIUSIOIIAE 1 bubnnorexa LIOK
P ' PPl o 25.09.2025 | https://m.edsoo.ru/00adc28¢

Ha CKOPOCTb XHUMHYICCKOMN pCeaKkuu u
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10JIO)KEHUE XMMHUYECKOT O
paBHOBECHS

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubnnorexa [JOK

9
peakuuu 29.09.2025 | https://m.edsoo.ru/00adcade
Teopus 3AEKTPOIUTHUSCKON
10 nccoranuu. CUiIbHbIE U ci1a0blie buGnnorexa LIOK
A HHALHH. 02.10.2025 | https://m.edsoo.ru/00adcd68
AIICKTPOJIUTHI
11 Honnrle ypaBHEHUS peaKIui Bubmaorexa IIOK
P peaxtl 06.10.2025 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHHH B CBETE MPEACTABICHUI bubnmnoreka [JOK
00 IIEKTPOTUTUICCKON 09.10.2025 | https://m.edsoo.ru/00add5d8
JIUCCOLIMALINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IPEACTABICHUNI 00 Bubmorexa ITOK
bel . 13.10.2025 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLHAIIIT
14 ITousaTue o ruaponnse cojaei buGnnorexa LIOK
P 16.10.2025 | https://m.edsoo.ru/00add9d4
15 O06o011ieHne U cucTeMaTu3aus bu6mmotrexa [IOK
3HaHUHU 20.10.2025 | https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Penrenune sKCrIepUMEHTAIBHBIX Bubmaorexa IIOK
P 23.10.2025 | https://m.edsoo.ru/00addbfa
3aga49dy
KonTtponsHas pabora Ne2 o reme
17 «DIIEKTPOIUTHYECKAS TUCCOIMALHS Bubmorexa IIOK
P A HHAtL 06.11.2025 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIMH B PACTBOPAX)»
18 OO011as XxapakTeprCcTUKA TAJIOT€HOB. bubmmoreka [JOK
XUMHUYECKUE CBOWCTBA HA IPUMEPE 10.11.2025 | https://m.edsoo.ru/00addfe2
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XJiopa

XimopoBogopoa. CoJistHast KUCII0Ta,

19 XUMHUYECKHUE CBOUCTBA, IIOJIYUYEHHE Bubmorexa IIOK
’ ya ’ 13.11.2025 | https://m.edsoo.ru/00adel04
MIPUMCHCHHE
IIpakTrnueckas padora Ne 2 mo reme
20 <<§OJ‘I YeHUE COI;IHHOﬁ KHUCJIOTBI buGnnorexa LIOK
Y . . ’ 17.11.2025 | https://m.edsoo.ru/00ade348
U3y4eHHE e€ CBOMCTB»
Brruucienus mo ypaBHeHUSIM
21 XUMHUYECKUX PEAKIINH, €CIIU OOUH U3 buGnnorexa LIOK
peaKiui, 8 20.11.2025 |  https://m.edsoo.ru/00ade488
pEearcHTOB JIaH B U30BITKE
2 OO01mas XxapakTeprCcTHKA YJICMCHTOB bubnmnoreka [JOK
VIA-rpynmst 24.11.2025 | https://m.edsoo.ru/00ade64a
AoTpornHbie MOIU(DHUKAIIIH CEPHI.
7 Haxoxnenue cepbl 1 €€ coeuHEHUI bubnmnorexa [JOK
B IIpUpOJIe. XMMHYECKHUE CBOWCTBA 27.11.2025 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBomopoJ1, CTpOEHHUE, bubnmoreka [JOK
(hU3UYECKre U XMMUYECKHUE CBOKCTBA 01.12.2025 | https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KMCIIOTA,
25 (1)143Hjec1<1/11; u XI/H\Id)quCKI/Ie buGnnorexa LIOK
. 04.12.2025 | https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHHUE
26 Beruucienue MaccoBOM J0JIM BBIXO/1a bubmuoreka [JOK
MPOAYKTa PEaKUU 08.12.2025 | https://m.edsoo.ru/00adec8a
XUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MPOMBIILIEHHOTO CIIoco0a
27 MOJIYYEHUS CEPHON KUCIIOTHI bubnnorexa LIOK
v P ' 11.12.2025 | https://m.edsoo.ru/00adec8a

XUMHUYECKOE 3arps3HEHHE
OKPYXKaIoIlEeH cpeibl COeAMHEHUSIMHU
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Cepsl

OO1w1ast XxapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A3or,

bubnuorexa [JOK

28
pacrpocTpaHeHue B PUpPoJE, 15.12.2025 | https://m.edsoo.ru/00adeea6
(du3HUYeCKre U XUMUICCKUE CBOWCTBA
Ammuak, ero pusnyeckue u

29 XUMHYECKHUE CBOMCTBA, MOJyYEHUE U buGmorexa HOK

’ i 18.12.2025 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[TpakTuueckas padora Ne 3 mo Teme
30 «ITonyuenne ammuaka, U3y4eHHE €ro buGmorexa HOK
. Y > Y 22.12.2025 | https://m.edsoo.ru/00adf180
CBOKCTB»

31 A3oTHas kucioTa, e€ pusnueckue u bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA 25.12.2025 | https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 noOpeHH. X UMHYECKOEe bubmorexa [TOK
yAOOP ' . 29.12.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCAMHCHHSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 (1)00(;1))0 pHaa KI/ICJI((l))Ta q)@prl)sn(qezzxne " bubmorexa HOK

P . 12.01.2026 | https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWCTBA, MOJTyYEHUE
Hcnons3oBanue pocdaros B

34 KauecTBE MUHEPATbHBIX YA0OPEHU. bubnuoreka [JOK
3arpsisHEHUE TPUPOTHON CPEAbI 15.01.2026 | https://m.edsoo.ru/00adfc20
dbocharamu
VYriepoa, pacnpocTpaHeHUE B

35 pu z e (Ii))I/I3HI‘)-I€CKII)/I€ U XUMUYECKUe bubmmorexa [JOK

PUpOZE, 19.01.2026 | https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcupel yriaepojaa, ux pusndeckue u
XUMHYECKHUE CBOMCTBA.

bubnuorexa [JOK

36
DKOJOTUYECKHE MPOOIEMBI, 22.01.2026 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcUJoM yriaepoaa (IV)
37 VYronpHas KUCI0Ta U €€ COHN bubmorexa HOK
26.01.2026 | https://m.edsoo.ru/00ae006¢
[TpakTuueckas padora Ne 4 o Teme
13 "[losrydyeHune yriekucioro rasa. bubnuoreka [IOK
KauecTBenHas peakuust Ha kKapOOHaT- 29.01.2026 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHS 00
39 OpraHUYECKHMX BEIleCTBaX KakK O buGmorexa HOK
P B 02.02.2026 | https://m.edsoo.ru/00ae054¢
COEIMHEHUSX yriepoaa
40 Kpemnuii u ero coequHeHUsI buGmorera HOK
P A 05.02.2026 | https://m.edsoo.ru/00ae080a
[TpakTuyeckast padora Ne 5.
41 Pemenue skcriepuMeHTaNbHBIX 3a71a4 bu6mmoteka [IOK
1o TeMe «Baxuenme HeMeTallIbl 1 09.02.2026 | https://m.edsoo.ru/00ac0bf2
UX COCTUHCHHUS
KonTponbnas padorta Ne3 mo Teme
42 «BaxxHeie HeMeTaIbl U UX buGmorexa HOK
12.02.2026 | https://m.edsoo.ru/00ac0e18
COCIMHCHHM S
OOm1ast xapaKTepUCTHKA
XUMHUYCCKHUX DJIIEMEHTOB —
43 MeTaI0B. MeTalrueckas CBsI3b U bubnuorexa [JOK
MeTaJNInYeCcKas KpUucTajandeckas 16.02.2026 | https://m.edsoo.ru/00ae103e

peméTka. PU3nvecKre CBOMCTBA
METaJIOB
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XUMHUYECKHE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUECKUI PSIT Bubmiorexa IIOK
p . p 19.02.2026 | https://m.edsoo.ru/00ael156
HaIpsHKEHUHA METaJIOB
OOm1re crocoObI MOTyYeHHS
mertauioB. Ciuiasel. Beruncienus mo
45 aBHEHUSIM XUMHUYECKHUX PEAKIIUN Bubmorexa IIOK
b peariuti, 23.02.2026 | https://m.edsoo.ru/00ael1156
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT
puMecH
46 IToHsATHE O KOPPO3HUH METAIIIOB Bubmorexa IIOK
PP 26.02.2026 | https://m.edsoo.ru/00ae1278
bubnnorexa [JOK
47
HHenoumpie MeTaibl 02.03.2026 | https://m.edsoo.ru/00ac14b2
43 Oxkcubl ¥ TUIPOKCUIBI HATPUSA U bubnmoreka [JOK
KaJtus 05.03.2026 | https://m.edsoo.ru/00ael14b2
49 [IenouHO3eMeNBHBIC METAJIIIBI — bubnuorexa [JOK
KaJIbIIUA U Maroui 12.03.2026 | https://m.edsoo.ru/00ael5e8
50 Baxkueiiime coeauHeHUA KaJIbIU buGnnorexa LIOK
A H 16.03.2026 | https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATHU3AIUSI
3HAHUH 19.03.2026
5) JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubnuoreka [JOK
YCTpPaHECHUS 23.03.2026 | https://m.edsoo.ru/00ac1886
[TpakTuyeckas padora Ne 6 mo Teme
53 "YKEcTKOCTL BOIBI 1 METOIBI €6 bubnnorexa LIOK
" A A 26.03.2026 | https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
. bubnmoreka [JOK
54 A
JTEOMHUHIH 06.04.2026 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbBIE CBONCTBA OKCHJIA U bubnmnorexka [JOK
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raapoxcuaa 09.04.2026 | https://m.edsoo.ru/00aelc64
bubnnoreka [JOK
36 Keneso 13.04.2026 | https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCHUIBI U COJIU XKeje3a bubnnorexa [JOK
(IT) u »xene3a (III) 16.04.2026 | https://m.edsoo.ru/00ae35e6
58 O06001IeHre U cHCTeMaTH3aIUs
3HaHUI 20.04.2026
[IpakTuueckas pabora No 7.
59 Penienue skcriepuMeHTaNbHBIX 33124 bubnmnoreka [JOK
1o TeMe «BaxHenime MeTamibl U UX 23.04.2026 | https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Brruncnenus o ypaBHEHUIM
XUMUYECKUX PEAKIIUN, €CITH OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnuoreka [IOK
COECPKUT pUMecH. Brruncienus 27.04.2026 | https://m.edsoo.ru/00ae1750
MAaCCOBOM J0JIA BbIXOJa MPOJYKTa
peakiumn
61 O0001IeHrEe U CHCTEMAaTU3AITUS
3HaHUI 30.04.2026
KontponbHas padora Ne4 o reme
62 «BaxxHeunme MeTaJlibl U UX 04.05.2026
COCTUHEHUS
63 BeniectBa u maTepuaisl B bubnuorexa [JOK
HOBCEIHEBHOM KU3HHU YEJIOBEKA 07.05.2026 | https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arps3HEHUE bubnmnoreka [JOK
OKpY>Karolleu cpebl 11.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun bubmmoreka [JOK
AKOJIOTHYECKUX MPOOIEM 14.05.2026 | https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepHsbiit ypok. O600mIeHne 1 1 bubnuoreka [IOK
cUCTEeMaTH3alus 3HAHUI 18.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IeHNE U | bu6mmotrexa [IOK
cucTeMaTHu3alus 3HaHu 21.05.2026 | https://m.edsoo.ru/00adb33¢c
68 PezepBHblit ypok. O0001I€HNE U | bu6mmoteka [IOK
cUucTeEMAaTH3allis 3HaHUI 25.05.2026 | https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBbHOM ITPOI'PAMMBI

8 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpaMmbl OCHOBHOI'O 001ero 06pa30BaHI/IH

1

IIo Teme: «HepBOHaLIaJIBHI)IG XUMHNYCCKUC ITOHATHUA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKMX TOHSTHI: aToM,
MOJIEKYJIa, XUMHUYECKHH DJJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE
BELIECTBO, CMECh (OJHOpPOJHAas U HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJsIpHAsh Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJSIPHAs Macca, MaccoBas [0Ji1 XUMHUYECKOIO
9JIEeMEHTa B COCIMHEHUHU, MOJISIPHBIM 00BEM, XMMHYECKas peaxius,
KIacCU(UKAIIUSA  pPEaKIHMid:  PEaKnuud  COSAWHCHHS,  PEAKIUH
pa3joXKEeHUs, peaKluu 3aMelIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMHUUYECKUE pEeaKIHH, TeroBol 3(hdeKkT peaxuuu, pacTBop,

MacCCoBasd A0J BCIICCTBA (HpOI_[eHTHaSI KOHI_ICHTpaI_[I/IH) B paCTBOpPEC

1.2

HIUIIOCTPpUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MMOHATUH H

IMPUMCHSATDH 3TU IMOHATHSA IIPU OIMUCAHUHN BCUICCTB U UX HpeBpaIIIGHI/If/'I

1.3

HCIIOJIb30BAaTh XHUMUYCCKYIO CHUMBOJIMKY IJI COCTAaBJICHUA (bOpMyJ'I

BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUI

1.4

PaCKpLIBATH CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BC€IICCTB,
IMOCTOAHCTBA COCTaBa, A4ATOMHO-MOJICKYJISIDHOI'O YUYCHHUS, 3aKOHa

ABoraapo

1.5

OIpCaACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 61/1Hapme

COCIUHCHHUAX

1.6

KHaCCH(bHHI/IpOBaTB XUMHUYCCKHUEC PCAKIINH (HO YUCly H COCTaBYy

YYaCTBYIOUIMX B PEAKIIUH BEUIECTB, M0 TEIIIOBOMY d(PQEKTY)

1.7

BBIYUCIIATD OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO Macchl

BCIICCTB




1.8

BBIYUCIISITh MAacCOBYIO JIONII0O XUMHYECKOTO 3JeMEHTa 1o (opmyre

COCIUHCHMUA,

1.9

BBIYUCIIATH MACCOBYIO JOJIIO BCUICCTBA B PaACTBOPC

1.10

NPUMEHATh €CTECTBEHHOHAYYHbIE METObl MO3HAHUA — HaOII0eHHeE,
W3MEpPEHHE,  MOJEIUPOBAHUE,  OKCIEPUMEHT  (peallbHbIi U

MBICJICHHBIN )

ITo Teme: «Baxneiiue npeaACTaBUTCIUM HCOPIraHNYCCKUX BCIICCTB»

2.1

pacCKpbiBaTb CMBICJI OCHOBHBIX XHMHYCCKUX MOHSTHH: OKCH I,

KHCJI0Ta, OCHOBAHHEC, COJIb

2.2

ONpeaAC/IATh NPHUHAMJIC)KHOCTb BCHICCTB K OHpeIleJIéHHOMy KJ1acCy

coeanHeHui mo Gpopmynam

23

KHaCCI/I(bHHI/IpOBaTB HCOPraHMYCCKUEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA
BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAAass ONMCAHUE NPHUMEPAMHU

MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUANA

2.5

IMPOTrHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBUCUMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXXHOCTH IIPOTCKAHUA XHMHUYCCKUX

HpeBpaIIIGHI/If/'I B pa3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJIaM IIOJb30BAHHS XUMHUYECKOM TOCYyIOM H
71a00paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUiIaM OOpalIeHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB IO MOJYYCHUIO W COOHMpaHHIO
ra3o00pa3HbIX BeHIECTB (BOJAOPOJAa W KUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHOM MacCOBOM JIOJE€d PAaCTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pPacno3HaBaHUIO PACTBOPOB ILEJIOYEH M KHUCIOT C IOMOIIBIO

WHIUKATOPOB (JIakMyc, (eHOIPTATCHH, METUIOPAHK U APYTHE)

2.7

IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOM pEeaKIuu

I[Io Teme: «llepuommyecknii 3akoH u Ilepmommueckas cucrema
xumuueckux aneMeHToB JI. M. MenneneeBa. CTpoeHue aToMoB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTCIILHBIC peakunum»

3.1

PaCKpbIBaATh CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSITHM: AApO aroma,
BHGKTpOHHHﬁ clioit arToMa, aTOMHasiz Op6I/ITaJ'II>, paauyc aroma,

XUMHYCCKas CBiA3b, IMOJApHAdA M HCIOJMIPHAA KOBAJICHTHAsA CBA3b,




ANIEKTPOOTPHUIIATEIIbHOCTh, HWOHHAsl CBSI3b, HWOH, KaTHOH, AaHWOH,

CTCIICHb OKHCJICHHUA

3.2 KJIACCU(UIIMPOBATH XUMUYECKUE DIIEMEHTHI
OMKCHIBAaTh M XapakTepu3oBaTh TabiuuHyto ¢opmy llepuonnyeckoit
CUCTEMbl XMMMUECKHUX DJIEMEHTOB: pa3iudaTh MOHSATHUS «IJIaBHAs
33
noarpynmna (Arpymma)» u «mnoOouHas mnoarpynma (brpymma)y,
«MaJbie» U «OOJIbIINE» TTEPHOIBI
packpeiBaTh cMbica Ilepmoamueckoro 3akona J[.M. MeHnneneena:
14 JEMOHCTPHUPOBATh MOHUMAHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
' XUMHUYECKHX JJEMEHTOB OT uX monoxeHus B Ilepuoanueckoit
CUCTEME
COOTHOCUTh  O0O3HAuYEHUs, KOTOphIE HMEITCI B  TaliHIle
«Ilepuognyeckass  cucreMa  XUMUYECKHX  dieMeHtoB .M.
3.5 MeHnneneeBa» € YHUCIOBBIMU XAaPAKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (cOCTaB M 3apsija  sjapa, o0lee 4YHCIIo
AJIEKTPOHOB U PACIIPEACTICHUE UX TI0 ANEKTPOHHBIM CIIOSIM)
16 ONpEeAeNsATh CTENEHb  OKHUCIEHUS  JJIEMEHTOB B  OMHApHBIX
' COETMHEHUSIX
37 ONpeAeNaTh BHUJ XHUMHUYECKON CBS3U (KOBaJeHTHAass W HOHHAs) B
' HEOPraHUYECKUX COEAMHEHUSIX
9 KIIACC
Kon .
IIpoBepsiemble nmpeIMeTHbIE Pe3yJIbTAThl 0CBOCHUS] OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI POrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTarta

1

ITo Teme: «BeliecTBo 1 XUMHUUYECKas peaKnuus»

1.1

pPacKpbIBaTb CMBICJI OCHOBHBIX XHUMHUYECKMX IIOHATUH: pacTBoOp,
AJIEKTPOJIUTBI, HEIEKTPOJIUTHI, SJIEKTPOIUTUYECKAs JTUCCOLMALNS,
peakuMu MOHHOro OoOMEHa, KaTalnu3aTop, XUMHUYECKOE DPaBHOBECHE,
oOpaTtumble u HEoOpaTUMbIE peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTEb,
BOCCTAHOBUTENb, OKHMCIIEHHE W BOCCTAaHOBIICHUE, aJUIOTPOIIMS,
aM(pOTepHOCTh,  XHMMHUYECKas  CBA3b  (KOB&JIEGHTHAs, HOHHa,

MeTaJIJII/I‘-IGCKaH), Kpuctajlsin4ecKasd peméTKa, CIlNIaBbl, CKOPOCTb




XUMHYECKOW PEaKun

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHMHYCCKUX MOHATHUUA H

IMPUMCHATD 3TU IMOHATHUA IIPU OIIMCAHHUU BCHICCTB U UX npeBpameHHﬁ

1.3

COCTABJIATh YPABHEHUS SJICKTPOJUTHUECKOW IMCCOLMALUN KHCIIOT,
LIeJI0YE M COJIEH, IIOJIHBIE M COKPAIEHHBIE YPABHEHUs DPEaKLHU

HOHHOIro 0OMeHa

1.4

PacCKpbIBaTh CYHIHOCTb OKHCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajlaHCca ATHX PEaKIHii

1.5

IMPpOBOAUTD pvaéTBI 110 YpaBHCHHUIO XUMHUYECKOU pe€aKuuu

Ilo Temam: «Hemertamnbpl M HX COEOUHEHUSI» U «MeTamibl U HUX

COCAUHCHUA»

2.1

XapaKTepU30BaTh (OMUCKHIBATH) 00IIME U CHEU(PUIECKIE XUMUYECKUE
CBOMCTBAa IPOCTBIX U CIIOXKHBIX BEUIECTB, MOJITBEpXk Iasi ONHUCAHHE
IpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHYECKHUX PEAKIUI

2.2

COCTaBJIAATh YPABHCHU peaKI.[HfI, MMOATBCPIKAAOIIUX CYHICCTBOBAHHNC

TCHETUYCCKOM CBA3U MCKAY BCIICCTBAMM PA3JIMYHBIX KJIIACCOB

23

IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOKXHOCTH HPOTCKAHNA XHUMHYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHbIX

YCIIOBHSIX

24

CIENOBaTh MpaBWJaM IIOJb30BAHHS XUMHUYECKOM TOCYyIOH H
71a00paTOpHBIM O0OpYyIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUMSAMHU IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB IO MOJIYYCHUIO W COOHMpaHHIO

ra3000pa3HbIX BENIECTB (aAMMHaKa M yIIIEKHCIIOTO Ta3a)

2.5

IMpOBOAWUTL PCaKIHM, IMOATBCPKIAAIONINC Ka4eCTBEHHBLIH COCTaB
pa3IUYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPHI-,
Opomua, woxunm, KapOoHar, ¢ocdar, cwimkar, cyibdar,
THJIPOKCHUIMOHBI, KaTHOHBI aMMOHHsS, MOHBI H3yYCHHBIX METALIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPIraHMYECKUX BEIIECTB

[To Teme: «XuMus 1 OKpyXKaroIas cpeaar

3.1

pacKpbIBaTh CMBICA OCHOBHBIX XuMHueckux mnoHsatui: [IJIK

BCIICCTBA, KOPPO3UA MCTAJLJIOB

3.2

INPUMCHATbL OCHOBHBIC OIICpaAlUH MBICIIUTCIIBHON JIEATECIIHHOCTH —




aHalM3 W CHUHTE3, CpaBHEHHE, OO0OOIIEHHE, CHCTEMATHU3AIHIO,
BBISIBIICHHE TPUYMHHO-CIICJICTBEHHBIX CBS3€d — IS W3Y4YCHUS
CBOI\/JICTB BCIICCTB MU XHUMHYCCKHUX peaKHHﬁ; eCTeCTBeHHOHay‘-IHBIe
METOJIbI TIO3HAHHWS — HAOJIIOJICHUE, H3MEpPEHHE, MOJCIMpPOBaHUE,

IKCIEPUMEHT (peaibHbI U MBICICHHbIN)




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHaanBHBIC XUMHWYCCKHUC ITIOHATHUA

1.1

[Tpenver xumun. Poiab XUMuUM B JKU3HHM 4YeJOBeKa. XUMHS B CHUCTEME HayK.
Tena u BemecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATpEraTHOE COCTOSHUE

BCIICCTB

1.2

ITonsTHE O METOAAX MO3HAHUS B XMMHH. UHCTBIEC BEILIECTBA U CMECH. Crioco051

pas3aeneHus cMecen

1.3

ATOMBI © MOJICKYJIBI. Xumuueckue daeMeHTbl. CHMBOJIBI  XUMHYECKUX

JJICMCHTOB. HpOCTHe H CJIOKHBIC BCIICCTBA. ATOMHO—MOHeKyJ'IHpHOG Y4CHUC

1.4

XuMuueckas Q)opMyﬂa. BajieHTHOCTEL aTOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIICCTB. OtHOoCHUTENIbLHAS aTOMHasn macca.
OtHOCHUTEILHAS MOJICKYJIsIpHadg Macca. MaccoBast g0 XUMHYECKOTO 3JIeMEHTa

B COCIUMHCHUN

1.5

KomnnuectBo BemectBa. Moisib. MomsipHas macca. B3auMocBsI3p KOJIHMYECTBa,
Macchl M 4YMcia CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rsl mo dopmyiam

XUMHUUYECKUX COCIUHECHUN

1.6

®u3nuecKkue U XMMUYECKHE SABJICHMS. XUMUYECKas peakuus U e€ MPU3HAKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHus. Kinaccupukanus

XUMHUYECKHUX peakluii (COequHEHUs, pa3IoKeHus, 3aMeIlIeHUs, 00MEHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCY 101, C IPaBUIaMU
pabotel B naboparopum © TpuéMaMu OOpamieHHs ¢ J1a0OpaTOPHBIM
0o0OpyJOBaHHEM, HW3yYeHHE W OINUCaHHWE (PU3UYECKUX CBOWCTB 00pasloB
HEOPraHMYECKUX BEIIeCTB, HaOMoaeHue (u3uueckux (TUIaBJICHHE BOCKA,
TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KUTICHUE M KOHACHCAIMS BOJBI) U
XUMHYCCKMX  (TOpEHHE  CBEYM, NPOKAIMBAHUE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJia C KHCJIOTOW) SIBJICHUW, HAONIOJEHHE M ONHCAHUE
NPU3HAKOB NPOTEKaHHWsS XMUMHYCCKHX peakinuid  (pasjoeHue caxapa,
B3aUMOJICHICTBHE CEpHOW KHCJIOTBI C XJOpPHIOM Oapusi, pa3jiokKeHUE
ruapokcuaa meau(ll) npu HarpeBaHuu, B3auMOJICHCTBUE KeJle3a C PaCTBOPOM

conu meau(Il), nzyuenue crnoco6oB pazaeneHus: cMmeceil (C MOMOIIbI0 MarHUTa,




GunbTpOBaHME, BBIMMAPUBAHUE, TUCTHIUIAIMSA, Xpomarorpadus), MpOBEICHUE
OUYMCTKU MOBAPEHHOM cOoNM, HAOIIO/IEHUE U OMTUCAHKE PE3YIbTaTOB MPOBEACHUS
OIBITA, WJUIKOCTPUPYIOLIEIO 3aKOH COXPAHEHMS MAacCChl, CO3JaHUE MOJENIeH

MOJIEKYJI (IIIApOCTEPKHEBBIX )

Bakueiimme npeaACTaBUTCIM HCOPraHMUCCKUX BCIICCTB

2.1

Bo3nyx — cmech rasos. CocraB Boznyxa. Kucnopony — aseMeHT M npocroe
BenlecTBo. HaxoxneHue kuciaopoja B mpupoje, (pU3MUECKHE U XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Okcuzapl. [Ipumenenue kuciopoga. CrocoObr
HOJTy4eHHUs. KHCIOpoja B J1abopaTopuu M INPOMBIIIIEHHOCTH. KpyroBopot

Kuciopoza B npupoje. O30H — auoTponHas MoaAnUKanus KHCI0poaa

2.2

TernnoBoit 3P hekT XUMUIECKON peakluu, TEPMOXHUMHUYECKUE YPaBHEHHUS, IK30-
U DHIOTEPMUYECKUE PeaKIu. TOIINBO: yroJib U METaH. 3arpsi3HeHUE BO3AyXa,

yCHJICHHE TAapHUKOBOTO 3 (heKTa, pa3pylieHre 030HOBOTO CIIOS
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Bomopon — aneMeHT U mpocToe BemiecTBo. HaxoxkaeHue BOIOpoAa B HPHUPOJE,
¢u3MYecKUe W XHMHUYECKHE CBOWCTBA, IMPUMEHEHHE, CIIOCOOBI IOJTYyYCHHS.

Kuciotsl 1 conmu

24

MousipHblii 00BEM ra3oB. Pacu€Tbl 10 XUMUYECKUM ypaBHEHUSM

2.5

®usnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacelinieHHble 1 HEHACBILLIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasg nmons Bewmecrsa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpUpoOJie M B XKU3HU uenoBeka. Kpyroropor
BOABl B Mpupoje. 3arpsA3HeHHe NpUpOIHBIX BojA. OxpaHa M OuYMCTKA

IMPpHUPOAHLIX BOI

2.6

Knaccudukanus nHeopranmueckux coeauHenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojeo0pasyromue (OCHOBHbIE, KHCIOTHbIE, aM(pOTEpHBIE) W
HeconeoOpazyomue. Homenknarypa okcugoB. Du3nueckue U XUMHYECKHE

cBOMcTBa OKCUOB. [lomyyenue okcnoB

2.7

OcHoBanus. Knaccuduxanuss ocHoBaHuM: HIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHui. Pu3nueckue M XMMUYECKUE CBOMCTBA

ocHoBaHui. [lonyueHne ocHOBaHU

2.8

Kucnorsl. Knaccugpukauus xucnor. Homenkiatypa kucior. dusmueckue u
XUMHUYECKHe cBOMcTBa KuciaoT. Psan axtuBHoctn MetaioB H.H. bekerosa.

[Tonyuenune kucior
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Comu. Homenknartypa cosneil. @usznueckrue M XUMHUYECKHE CBOWCTBA COJICH.




[Tonyuenue cosen

2.10

TI'enermueckas cBI3b MCKAY KilaCCaMH HCOPTraHUYCCKUX COGZ[I/IHGHI/If/'I

2.11

XHWMHUYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONIPEIEICHUE  COACPKAHUSA
KHUCTIOpOJia B BO3/AyXe, MOJIyueHHE, COOMpaHue, pacro3HaBaHUE U H3YUYCHHE
CBOMCTB KHCJIOPOJa, HAOMIOEHNUE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOJOM H
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus ropeHus (mmoxapa), 03HaKOMIIEHUE C
o0Opa3laMu OKCHJOB U ONHMCAaHME MX CBOICTB, MOJy4YeHHE, COOMpaHUE,
pacno3HaBaHUE M M3Y4YEHHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJICHCTBUE
Bozopoza ¢ okcuaoM meau(Il) (Bo3mMokHO MCHOIB30BaHUE BUIEOMATEPHAIIOB),
HaOmo/leHue o0pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIIEJOBaHUE
OCOOCHHOCTEHl pacTBOPEHHS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MACCOBOW JIOJIE PAacTBOPEHHOTO
BEIIECTBa, B3aUMOJCWCTBHE BOJBI C METAIaMU (HATpUEM M KaJbI[EM)
(BO3MOXHO HCIOJB30BAaHUE BUJCOMATEPHANIOB), OIpPEAEICHHE PAcTBOPOB
KUCIIOT U IIEJOYel C TOMOIIBI0 HHIWKATOPOB, HCCIENOBaHHE OOpPa3IoB
HEOPraHMYECKUX BEIIECTB PA3UYHBIX KJIACCOB, HAOIIOACHHWE W3MEHEHUS
OKpPAacKM HHIUKATOpPOB B pacTBOpax KHUCIOT U INEJIO0YeH, H3ydeHHe
B3aumojeiicTBusi okcuga meau(ll) ¢ pacTBopom CepHOM KHCIOTBI, KUCIOT C
MeTaJUIaMH, peaKUi HEUTpaIu3aln, OJy4YeHUEe HEPaCTBOPUMBIX OCHOBAaHUM,
BBITECHEHHUE OJHOr0 MeTajula JApPYrMM M3 pacTBOpa COJIM, pELICHHE
SKCHEPUMEHTAIBbHBIX 337a4 M0 TeMme «BakHelline Kiacchl HEOPraHMYECKUX

COEIUHEHUID)

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKUX AIIEMEHTOB
J.U. MenaeneeBa. CTpoeHrne aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITMN

3.1

[lepBble TOMBITKKA KiIaCCU(PUKAIMU XUMUYECKUX dieMeHTOB. [lonsatue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJIOYHbIE U IIEIOYHO3EMEIbHBIE METaJlIbl,
TaJIOTCHBI, WHEPTHBIC Ta3bl). DJEMEHTBI, KOTOpBIE 00pa3yroT amdoTepHbIe

OKCHUABbI U TUAPOKCHUBI

3.2

[lepuonnueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 3seMeHToB /1. 1.
Menneneesa. Koporkonepuoanas u JUIMHHOIIEpUOAHAS (dopMbl
[lepuoauueckoit cucrtembl xuMuueckux osnementoB J[.M. Menzaeneesa.
[Iepuonsl m rpynnel. PU3MYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB

nepruoaa v rpymuiibl 3JICMCHTA

3.3

Ctpoenue atomoB. CoctaB aToMHBbIX sanep. M3ortombl. Dnekrponsl. CTpoeHue




QJIGKTPOHHBIX 000JI0YEeK aToMOB TMepBbIX 20 XUMHUYECKUX O3JIEMCHTOB
Ilepuoanueckoit cucremnl .M. MenzaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeuuto B [lepnoanueckoit cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI paauyca aTOMOB XHWMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETaUIMYECKUX CBOMCTB IO TIpyIIaM M MEPUOJAM.
3unauenue [lepuonuueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUISl Pa3BUTHUS Hayku W npaktuku. .M. MenneneeB — y4€HbIA U

rpak1aHuH

3.5

Xumuueckass cBsizb. KoBasieHTHas (MOJisipHAss W HEMOJIIpHAsi)  CBS3b.

3HCKTpOOTpI/ILIaT€JIBHOCTI) XHUMHYCCKHUX 3JIEMEHTOB. VIoHHas CBI3b

3.6

Crenenp okucieHusa. OKHUCIMTEIFHOBOCCTAHOBHUTEIIBHEIC pE€aKuuu. HpOI_IGCCH

OKHCJICHMS B BocCTaHOBJICHHA. OKHUCIIMTENIM U BOCCTAHOBHUTEIIHN

3.7

XUMHYECKUH OSKCIIEPUMEHT: H3y4eHHE OOpa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aUMOJEHUCTBUE THUIAPOKCHAA LMHKA C pPacTBOpaMU KHCIOT U
11eJI04eH, MPOBEACHHUE OINBITOB, MIUIFOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBHBIX peaKHI/Iﬁ (FOpeHI/IC, PCaKIK pa3IOKCHUA, COG,I[I/IHCHI/IH)

9 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

BemiecTBo 1 xuMHueckas peaKnusi. HOBTOpCHI/IC

1.1

Ilepuonuueckuii 3akoH. [lepuoguueckas cucteMa XUMUYECKUX 35eMeHToB J[. M.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPHUOJIOB, KalUsl, KaJblUid W MX
COEAMHEHHI B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHne BelecTBa: BHJIBl XMMHYECKOM CBA3U. THUIBI KPHUCTAUNIMYECKUX
pEelETOK, 3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJA XUMHYecKol cBs3u. Kiaccudukanus u HOMEHKIaTypa HEOpraHMYeCKuX
BEUIECTB (MEXAyHapoaHas U TpUBUAJIbHAsA). XMMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K  PasJMYHBIM  KJaccaM HEOPraHMYECKHUX COCIUHEHUH,

IrCHCTUYCCKAasA CBA3b HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccudukanys XuMuyeckux peakliuid Mo pa3jaudyHbIM [IpU3HaKaM (110 YMCITy U

COCTaBy Y4YaCTBYOIIHMX B pPCEaKIMU BCHICCTB, II0 TCIJIOBOMY 3(1)(1)€KTy, 10




M3MCHCHHIO CTCIICHEH OKMCICHHUS XHUMHYCCKHUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
110 y4acCTuro KaTanmaTopa). 9K30- n OHIAOTCPMUYCCKHUC pe€aKuuu,

TCPMOXUMHNYCCKUC YPABHCHHA. Ilonstue o CKOpPOCTH XHUMHYICCKOMN pcakuuu

1.4

[Tonsatne 00 OOpaTHMMBIX M HEOOPATHMBIX XUMHUYECKUX peakuusx. [loHsTre o
TOMOTEHHBIX U FeTepPOTreHHbIX peakuusx. [IoHsTHe 0 XUMHUYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XHMHYECKOW pPEaKIUd W TOJOXKCHHE

XUMHUYCCKOI'O paBHOBCCHA

1.5

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocraBiieHue  ypaBHEHHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~pEaKIUid C MCHOJIb30BAaHUEM METOAA

3JIEKTPOHHOrO OajaHca

1.6

Teopust 2JIEKTPOIIUTUYECKONW TUCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karuonsl, annonsl. MexaHu3M TUCCOLIMALIMU BEUIECTB C Pa3IMYHBIMU BUIAMU
XUMHYECKOH cBsi3u. CteneHb quccoruanui. CHIbHBIC U clIa0ble dJIEKTPOJIUTHI.
Peakuun noHHOro oOMeHa. YcClIoBHs NMPOTEKaHMs PeaKkUMid MOHHOro oOMeHa,
MIOJIHBIE U COKpAalEHHbIE HOHHbIE YypaBHEHHUS peakuuil. CBolicTBa KHCIOT,
OCHOBAaHWUH W COJCH B CBETC NPEICTABICHHNA OO0 JICKTPOIHTUYCCKON

nuccounanuu. KauecTBeHHbIE peakn Ha MOHBI. [[oHATHE O TUAPOIU3E CoJel

1.7

XUMHYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHU KPHCTAJUIMYECKUX
pEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anmMasa), CIIOKHBIX BELIECTB (XJOpUIA HATpPUs); MCCIEAOBAHUE 3aBUCHMOCTHU
CKOPOCTH XWMHUYECKOW pEaKIuu OT BO3ACUCTBUS pa3IMYHBIX (PAKTOPOB;
UCCIIEJOBAaHUE  DJIEKTPOIIPOBOJHOCTH  pPAcTBOPOB  BEIECTB,  IIpolecca
JAMCCOIMALUN  KHCJIOT, INeNoYel M comedl  (BO3MOXHO HCIOJIb30BaHUE
BU/ICOMATEPHAIOB); MPOBEACHUE OIBITOB, WUIIOCTPUPYIOUMX TPH3HAKU
MPOTEKaHMs peakuii HOHHOTo oOMeHa (0Opa3oBaHUE OCajKa, BBIICICHUE Ta3a,
o0Opa3oBaHWE BOJIbI); OIBITOB, WLTIOCTPUPYIOIIUX IPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEAKLUUN (FOpEHHE, PEaKLUU PA3JIOKEHUS, COEIUHEHUs);
pacno3HaBaHHE HEOPTraHWYECKUX BEUIECTB C TIOMOIIBbIO KAYECTBEHHBIX PEaKIUi

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

Hemertamis u ux COCANHCHUA

2.1

OOmass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIC CTeIeHU okuciaeHus. CTpoeHne u (U3NIECKHEe CBOMCTBA IPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha [MpPUMEpPE XJopa

(BSaHMOHCﬁCTBHe C MCTaljilaMH, HEMCTallllaMU, H_[e.]'IOLIaMI/I). XJ'IOpOBO,I[OpOI[.




ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, IpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOZAA Ha OpraHU3M ueloBeKa. BaxkHelline XJIOpuabl U UX

HAXO0XJIEHUE B IPUPOJIE

2.2

OOmiast xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. CtpoeHue u pusnyeckue cBOMcCTBa
MPOCTBIX BEUIECTB — KHUCJIOpOAa M Cepbl. AJUIOTPOIHBIE MOAM(PHUKALUU
KHUCJIOpOAa U cepbl. XUMHMUYECKHe cBoicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
(1)I/I3I/I‘-I€CKI/I€ N XHMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK HPCACTABUTCIIN
KHUCJIOTHBIX OKCHJIOB. CepHas KHUCJIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBa
(oOmme Kak MpencTaBUTENs Kilacca KHCIOT M cnenuduyeckue). XuMUIecKrue
peakimy, JeKallue B OCHOBE IMPOMBILIUIEHHOIO CHoco0a IMOIy4eHUs CepHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CCpHOfI KHCJIOTBI, Ka4Y€CTBCHHAad PpCaKLOUA Ha
cynbdar-uoH. Haxoxnenue cepel u €€ coeqUHEHUI B mpupoje. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIC JTOXKIH,

3arpA3HEHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €70 NpeaoTBpalliCHUA
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OOmast xapakrepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUS. A30T, paclIpOCTpaHEHUE B IPUPOJIE,
¢dusnveckne u XUMU4Ieckue cBoicTBa. Kpyrosopor a3ora B mpupoje. AMMHUAK,
ero ¢u3MYecKne W XMMHUYECKHE CBOICTBa, MoiydeHWe W npumeHeHwne. Comnn
aMMOHMs, HX (U3HYecKHe ¥ XHMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THasl KUCIJIOTa, €€ IOJIy4EHHUE,
¢usnyeckue W XMMUYECKHE CBOMcTBa (oOlIMe Kak IpeacTaBUTENs Kiacca
KUCIOT U crneuuduyeckue). Mcmnonp3oBaHre HUTPATOB U COJIeH aMMOHMS B
KayecTBE MHHEPAIBHBIX yJO0OpeHU. XMMHUECKOe 3arpsi3HEHHE OKpYKaromen
Cpebl COETUHEHUAMH a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3lyXa, IIOYBBI

1 BOJJOEMOB)

24

®ocdop, ammorponusie Mogudukanuu (ocdopa, puUNIeCKHe U XUMUYECKHE
cBoiictBa. Okcun ¢ochopa(V) u dochopHas kuciora, QuU3NYECKHE U
XUMHYECKHE CBOHCTBa, moiydeHue. Mcmonb3oBanue (ochaToB B KauecTBe

MUHEPaIbHBIX Y100peHUit

2.5

OOmast xapaktepuctuka 31eMeHTOB [V A-rpynmbel. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTEpPHBIE CTETNEHW OKUCICHUS. YTIEpoX, aJUIOTPOITHBIC
Moau(UKaIMK, paclpocTpaHeHHEe B MpUpoje, (PU3MUEeCKHe W XHUMUYECKUE
croiicTBa. Ancopbuus. KpyroBopor yriepona B npupoae. OKCuabl yriieposa,

Hux (1)I/IBI/ILI€CKI/I6 Hn XUMHUYCCKHUC CBOﬁCTBa, HeﬁCTBHC Ha JXHBBLIC OpPIraHU3MBbI,




MOJIy4CHUE U TIPUMEHEHHUE. DKOJIOTHUECKUE TIPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM
yraepoaa(lV); rumoresa ra00anbHOrO MOTEIJIEHUS KIMMaTa; MapHUKOBBIN
apdekr. YrompHas KucioTa W €€ Comu, UX (QU3HYSCKUE U XUMHUYCCKUE
CBOWCTBa, NOJy4YCHUE U NpUMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEIBLCKOM XO03SHCTBE

2.6

[TepBoHavaibHBIC MOHATHS 00 OPraHMYECKUX BEIICCTBAX KaK O COCIMHCHHSIX
yriepona (MeTaH, 3TaH, JTHIEH, alleTUJICH, 3TAaHOJ, TJIULEPUH, YKCYCHas
kuciora). X cocraB m xumuyeckoe crpoeHue. [loHsTHe o OuoJornyecku
BRXHBIX BEIECTBAX: XHpax, OCNKax, yrieBoJaX — W WX POJIU B IKHU3HU
YyelloBeKa. MarepuaibHOE €IUHCTBO OPraHMYECKUX U HEOPTaHHMYECKUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckme ¢ XUMHYECKHE CBOWCTBA, MOJIYYCHHE U
npuMeHeHre. CoequHeHUss KpeMHUs B npupoje. OOuue npeacraBieHus o0
okcuae kpeMHUA(IV) u kpemHueBoil kucnore. CUIIMKAThI, UX MCIIOJIB30BaHUE B
ObITY, METUIIMHE, IPOMBIIIICHHOCTH. BaxkHele cTpouTeabHble MaTepHabl:
KepaMHKa, CTEKJO, LEMEHT, OeToH, xene300eroH. [Ipobiemsr OezomacHOro

HCIIOJIb30BAHHA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGZ[HGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIEPUMEHT: H3ydeHHE OOpa3lloB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; IIPOBEIECHUE KAYECTBEHHBIX PEAKLUN HA XJIOPHI-
WMOHBI W HaOJIOJCHHE MPHU3HAKOB HX TMPOTEKAHUS; OMNBITHL, OTPAKAIOIINE
¢u3nyeckue U XMMUYECKHE CBOMCTBA rajIor€HOB U UX COEIMHEHUHN (BO3MOYKHO
UCIOJIb30BAaHNE BUJEOMATEPHUATIOB); O3HAKOMJICHHE C 00paszllaMH XJIOPUJIOB
(rajJloreHN1I0B); O3HAKOMJICHME C oOpa3uamu cepbl U e COeIMHEHUSIMU
(BO3MOXKHO ~ HCIIOJIb30BaHME BHJEOMATEpPHANIOB); HAOJIOJCHHE Mpolecca
oOyIJIMBaHUs caxapa IMoJl ACHCTBUEM KOHLEHTPUPOBAHHON CEpHOM KHUCIIOTHI;
M3yueHHe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHON KHCIIOTHI, MPOBEICHHE
KayeCTBEHHOW peakuuu Ha Ccynb(paT-uoH M HAOJIOJEHHE Ipu3HaKa eé
MPOTEKaHMS; O3HAKOMIIEHHE C (PM3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COoeiMHEHUIl (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEpUANIOB), 0Opa3laMu
a30THBIX U (GocPOPHBIX yIOOpEHUH; TIOIydeHHE, COOMpaHue, paclio3HaBaHUE H
U3y4YECHHE CBOMCTB aMMMAaKa; IPOBEJCHUE KauyeCTBEHHBIX DPEAKUUN Ha HOH
aMMoHMSI W (Qocdar-uoOH W U3ydEHHE TPU3HAKOB HX MPOTEKAHHS,
B3aUMOJICHCTBHE KOHLEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJbI0 (BO3MOYKHO

HCIIOJIB30BaHHUEC BI/IZ[GOMaTepI/IaJIOB); HN3Yy4YCHHUC MozAeaeH KPUCTATNIMICCKUX




pemérok anmasza, Tpadura, (Qy/UIepeHa; O3HAKOMIIEHHE C MPOIECCOM
a7IcopOIMU PacCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM H YCTPOHCTBOM
MPOTHBOra3a; MOJy4YeHHE, COOMpaHHe, paclio3HaBaHHE M HM3YYCHHE CBOMCTB
YIJIEKUCIIOTO Tra3a; MPOBEIECHUE KayeCTBEHHBIX peakluii Ha KapOoHaT- U
CHJIMKAT-UOHBl M W3y4YeHHE MPHU3HAKOB HMX IPOTEKAHUS; O3HAKOMIIEHHE C
MPOJYKIIMEH CHIMKATHON MPOMBINUICHHOCTH; PEIIEHUE SKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakKHeNlIe HeEMETAUILI U UX COEAUHEHUI

Mertannsl 1 uxX COCANMHCHUA

3.1

OOm1ast XxapaKTepUCTUKA XUMHYECKHIX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosnoxkenus B Ilepuonnueckol cucreMe XUMHUYECKHX dieMeHToB JI.H.
Menpeneesa u ctpoeHus aroMoB. CTpoeHne MeTaiuioB. MeTandeckas CBs3b U
METaJlJIMYecKass KpUCTaUIMYecKass pemeETKa. JIEKTPOXUMUYECKUH Pl

HaHpH)KeHI/Iﬁ MCTAJIJIOB

3.2

du3nyeckre U XUMUYECKUE CBOMCTBA MeTaUTOB. OO0IIHE CIIOCOOBI MOTYICHHS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ TPOMBIIIIIEHHOCTH

3.3

[Ilenounble MeTambl: nonoxkeHue B I[lepuoanyeckoil cucteMe XUMHUECKUX
annemeHToB JI.M. MeHzeneeBa; CTpoeHUE UX aTOMOB; HAXOXJIEHUE B MPUPOJE.
duznyeckre 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUBI HaTpus U Kanud. [IpuMeHeHMe IIEeNOYHbIX METAUIOB U HX

COE€TUHEHUN

3.4

IllemoyHo3eMenpbHBIC  METaJIbl MarHuid W KalbIUi: IOJ0XKEHHE B
Ilepuonuueckoi cucteme xumudeckux sneMeHToB .M. MeHieneeBa; ctpoeHue
WX aTOMOB; HaxoXKJIeHUE B mnpupoje. PU3NYECKHe U XUMHUYECKHUE CBOMCTBA
MarHus W Kaiublus. BakHeliine coequHeHUs Kalblus (OKCHA, THIPOKCHUI,

coin). JKEcTkocTh BOJbI U CLIOCOOBI €€ yCTpaHEHUs

3.5

AuromuHui: nonoxkenue B Ilepmonnueckoil CHCTEME XMMHYECKUX 3JIEMEHTOB
J.1. MenaeneeBa; CTpOCHHE aToMa; HaxoXIAeHUE B mpupozae. Puzuueckue u
XUMHYCCKHE CBOMCTBA AIFOMUHUS. AMDOTEpPHBIC CBOMCTBA OKCHJIA U THIIPOKCHU/IA

AJIFOMUHUA

3.6

Keneso: nonoxenue B [lepuogudeckoit cucreme xuMudeckux 3yeMmentos J1.1.
MenpeneeBa; CTpoe€HHE aTOMa; HaxOXJIeHHe B mpupoae. Duznueckue u
XUMUYECKHE CBOWMCTBa kene3a. OKcuapl, THAPOKCUIb U coiu xkene3a(ll) u

xene3a(lll), ux coctas, cBOICTBA U MOJIy4eHUE




3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METaJUIOB M CIUIABOB,
X (U3NYECKUMHU CBOMCTBaMH; M3YYCHHUE DPE3YJIbTATOB KOPPO3HU METAJLJIOB
(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAJIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSL OKCHJIa KaJbLUS ¥ HATpus C BOAOH  (BO3MOYHO
WCIIOJIb30BaHNE BHUJICOMATEPUAIIOB); HWCCIICOBAHUE CBOWCTB KECTKOW BOJIBI;
mporiecca TOpeHHsl Kele3a B KHCIOpoje (BO3MOXHO — HCIIOJb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHUS KAYEeCTBEHHBIX PEaKIUi HA MOHBI
(MarHms, Kajblys, amroMuHus, nuHKa, skene3a(ll) u sxemesza(Ill), memu(Il);
HaOJII0JICHNE W OMKCAHUE MPOILIECCOB OKPANTUBAHUS TJIAMEHH MOHAMH HATPHS,
Kaauss W Kaiublwsi  (BOBMOXKHO — HCIIOJIB30BAaHHUE  BHJCOMATEPHAIIOB);
UccieIoBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THIPOKCHIA
[IUHKA; PEIICHUE YKCIICPUMEHTAIBHBIX 33j1au 10 TeMe «BakHele MeTaibl 1

nX COCAUHCHUS)

XuMHS ¥ OKpYyXkarolas cpeaa

4.1

HoBbie maTepuanbsl u TexHonoruu. BemiectBa U maTepuainbl B MOBCEIHEBHOMN
JKW3HU 4YeslioBeKa. XUMHUs U 3710poBbe. be3omacHoe MCnoib30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momoiip NMpu XUMHYECKUX OXKOTaX U

OTPABJICHHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHE
okpyxaromierd cpenst [1/IK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIeM.
[IpupoaHbIE HMCTOYHHKH YTIEBOAOPOAOB (yrojib, MPUPOIHBIA Ta3, HEPTH),

IMPOAYKTBI UX nepepa60TI<H, HX POJIb B 6BITy H IPOMBIIIJICHHOCTH

4.3

XUMUYECKUH SKCIIEPHUMEHT: M3ydeHHe 00pa3IoB MaTepHajoB (CTEKIIO, CIUIABBI

METAJIJIOB, NTOJIMMEPHBIE MaTepUaIbl)




IMPOBEPAEMBIE HA OI'S 10 XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
MMPOTPAMMBbI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

Kon
NMpoBepPsieMOro
TpeOOBaHMS

IIpoBepsiemble TpedOBaHUSI K NMPeIMETHBIM pe3yJibTaTaM
0a30B0Or0 YpOBHsI OCBOCHHsI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O I[I03HABa€MOCTU SIBJIEHUH MPUPOAbl, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMHYECKOW HayKH Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIel KyJbTypbl M HPAaKTHYECKOM
NeSITEIbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

INOHUMaHHEC MECTAa XUMHUH CPEAN APYI'UX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOJaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHNYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaTh MOJCIN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccCHOHaTBHON AEATEIBHOCTH, CBI3AHHBIX C XUMHUEH U
COBPEMEHHBIMU TEXHOJIOTHUSIMHM, OCHOBAaHHBIMH HAa JIOCTHIKEHHSX
XUMHYECKOH HayKH, YTO MO3BOJHUT OOYYArOIIMMCS paccCMaTpUBaTh
XHMHIO Kak chepy cBoeit Oynymieit mpodeccnoHanbHOM eI TeNbHOCTH
U ClleJIaTh OCO3HAHHBIM BBHIOOP XMMHH KakK MPO(WIBHOTO MpeaMeTa

IIpU [IePEeX0/ie Ha YPOBEHb CPEIHETO 001Iero o0pa3oBaHus

Bnagenne cucreMoil XUMHUUYECKMX 3HAHUM H YMCHHUEC [IPUMCHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/If/'I, KOTOpas BKJIIOYACT:

2.1

BaXHEHUIIINE XUMHUYECKHE TIOHATHSA: XHUMHUYCCKUN 9JICMEHT, aTOM,
MOJIEKYJIa, BEUIECTBO, IPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HCOAHOPOJHAsA CMEChb, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJb, MOJISIPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb (CpEmHsis), XHUMHUYECKas
peakuus, peaklMHd COEIUHEHMs, pPEaKLUU Ppa3IoKEHUs, peaKkLuu
3aMeIleHns, peakiuu oOMeHa, TerwioBod 3¢ddexT peakmmu, 5K30- U
9H/IOTEPMHUYECKUE PpEeaKIMH, PacTBOpP, MaccoBas J10Js XUMHYECKOIO
3JIEMEHTa B COEAMHEHHUH, MAacCOBas J10JI U IPOLIEHTHAs! KOHLIEHTPALIUS

BCIICCTBA B paCTBOPC, AP0 aToMa, BHeKTpOHHHﬁ clIon aToOMa, aTOMHas




opOuTanb, pamuyc aToma, BaJICHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKAs! CBSI3b, 3JICKTPOOTPUIIATETILHOCTD, MOJISIPHAS U HETIOJIApHAsT
KOBQJIEGHTHasl  CBSI3b, MOHHas  CBsI3b, METaJUIMYECKas  CBSI3b,
KpUCTaNIM4YecKass pemeéTka (aToMHasi, HOHHAs, MeTaJUITMYecKasi,
MOJIEKYJISIpHas), UOH, KATUOH, aHMOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAsT  TUCCOIMAINS, pEeaKlUd HOHHOro oOMeHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCIEHHE U  BOCCTAHOBIIEHHE, AJIEKTPOJIH3,
XUMHMUYECKOE paBHOBECUE, OOpaTHMble M HEOOpaTHMbIE pEeaKLuy,
CKOpOCTh XUMHUECKOW peakiuu, karamuzarop, [IJK, xopposus

METaJIJIOB, CILIABBI

2.2

OCHOBOITOJIAralOl€ 3aKOHbl XHMHUHU: 3aKOH COXPAHECHHUS MAacChl,
nepuoanyeckuii 3akoH J[.M. MeHzaeneeBa, 3akOH NOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo
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TEOPUM  XHMMHHU: aTOMHO-MOJIEKYJISIDHAsl ~ TEOpus, TEOpUS

3J'I€KTpOJ'II/ITI/ILICCKOI7I Jucconuanmum

Bnanenue ocHOBaMu XMMHUYECKON IPAMOTHOCTH, BKJIFOYAIOIICH:

3.1

YMEHHUE NPaBUIBHO UCIOIb30BATh U3yUCHHbIE BEIIIECTBA U MAaTEPUAJIbI
(B TOM 4HClIe MHHEpaJbHbIE YAOOpPEHHs, METaulbl M CIUIABBI,
IOPOAYKTHl TepepadOTKH MPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOJIOB
(yriasi, mpupoaHOro Trasza, He(hTH) B OBITY, CEIBCKOM XO3SWCTBE, HA
IPOU3BOJCTBE M IOHUMAaHHUE 3HAUEHUS XUPOB, OEIKOB, YIJIEBOJAOB
JUIs OpraHH3Ma 4eJloBeKa; yMEHHE NIPOrHO3UPOBATh BIMSHUE BEILECTB

N XUMHYCCKUX IMPOLCCCOB HAa OpPraHMU3M 4YCJIIOBCKA MW OKPYKAIOIIYIO

MPUPOJIHYIO CPEy

3.2

YMCHUC HUHTCIPUPOBATH XHUMUYCCKHUC 3HAHHA CO 3HAHUAMH OPYIUX

y4eOHBIX MPEIMETOB
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HaJIM4YHUC OIIbITa pa6OTBI C pa3siin4HbIMHU UCTOYHUKAMHU I/IH(i)OpMaIII/II/I
10 XHUMHUH (Haqua;I U HAYYHO-IIOIIYJIApHAsA JIUTEpaTypa, CJIOBAPH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLCHUBATDH I/IH(l)OpMaLII/IIO O BCHIICCTBAX, HX
IMPCBPAICHHUAX n MMpaKTUICCKOM IMPUMCHCHUU n YMCHUC

UCIIOJIb30BaTh €€ JUIsl pelIeHUs yueOHO-1103HABaTENbHbIX 3a/1a4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHMHOIO arrmapara U CHMBOJIMYCCKOI'O

A3bIKa XMMHH AJI1 COCTaABJICHUA (1)OpMy'J'I HCOPIraHMYCCKUX BCHICCTB,




YpaBHEHUM  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHUMHUYECKOM

HomeHknarypsl (IUPAC u TpuBuansHoil)

YMeHue 0oOBSACHATH CBSI3b MOJIOKEHHs dleMeHTa B [lepmonnyeckoit
CUCTEME C UHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia  fAapa, oOIee Yucio
AJIEKTPOHOB), PACHPEICIICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX IEPUOaAO0B, KaJIMd U KaJIbLHA

[IpencraBienre 0  MEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMUYECKHX 3JIEMEHTOB (pauyC aroMa, 3JIEKTPOOTPULIATEILHOCTH),
MPOCTBHIX W CIOXHBIX BEIIECTB OT IMOJOXKEHUS DJJIEMEHTOB B
[lepuoamueckoit cucreme (B MalblX TME€PUOJAX M TJIABHBIX

noz(rpynnax) H JJICKTPOHHOI'O CTPOCHUA aTOMa

YMenue krnaccupuuupoBarb:

7.1

XUMHNYCCKHUEC DJICMCHTHI

7.2

HCOPraHMYCCKUEC BCIICCTBA

7.3

XUMHUYCCKUC pCAKIIUA

YMeHue onpeaeiarh:

8.1

BAJICHTHOCTb W CTCIICHb OKUCJICHUA XUMHUUYCCKUX JJICMCHTOB, 3apsan

HOHa

8.2

BUJ XUMUYCCKONH CBSI3U U THI KpHCTaHHquCKOﬁ CTPYKTYPBI B

COCAUMHCHUAX

8.3

XapakTep Cpe/ibl B BOJHBIX PACTBOPAaX BEIIECTB (KMUCIOT, OCHOBAHUH)

8.4

OKHCIINTCIIb 1 BOCCTAHOBUTCIIb

YMeHne xapakTepu30BaTh (PU3NIECKHE M XUMHUECKHE CBOMCTBA!

9.1

MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOI, TpaduT, aiMmas,
KpeMHUH, a30T, ¢ocdop, cepa, XJOp, HATPUN, KaMW, MarHHMH,

KaJIbIIMH, aJTFOMHHUH, )KEJIe30)

9.2

CIIOXHBIX BEUIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOpPOB (Boja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOAOPOJ, OKCHUIbl U TUIPOKCUIBI
metaisioB [-IIA rpynn, amromunus, menu (II), umuka, xeneza (Il u
III), oxcuast yrnepona (II u IV), kpemuus (IV), azora u pocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucrasi, a3oTHasd,

docdopHasi, yroipHas, KpeMHUEBAsT KUCIIOTa U X COJIH)

9.3

IMPOIrHO3UPOBATH n XapaKTCpU30BaATh CBOMCTBaA BCIICCTB B




3aBUCHUMOCTHU OT HX COCTaBa M CTPOCHHA, IMPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOI>'ICTB, BO3MOXHOCTb IMPOTCKAHHUA XUMHUYCCKUX

HpeBpaIIIGHI/If/'I B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHHUsI PEaKLUi, B

10
TOM YUCIIE:
10.1 peaKkIMii HOHHOTO 0OMEHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTIOCTPUPYIOIINX XHUMHUYECKHE CBOICTBA M3YyYEHHBIX KJIACCOB
' (Tpymm) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOMINX TeHETUUECKYIO B3aMMOCBSI3b MKy HUMHU
11 YMeHue BIYUCHIATh (TPOBOAUTH PACUETHI):
11 OTHOCHUTENIbHYIO MOJICKYJSAPHYI0O W MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM ra3on
114 M0 ypaBHEHUSM XHUMHUYECKUX PEAKIUA M HAXOIUTh KOJIUYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WM MPOYKTOB PEaKuu
12 Bianenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOro  TMo3HaHus (HaOmrozeHHe,
101 MU3MEPEHHE, SKCTIEPUMEHT, MOJICITUPOBAHNE) ITPU U3YUCHUH BEIIECTB U
' XUMUYECKUX SBJICHUW; yMEHUE CPOPMYIHpOBaTh MpodieMy H
MPEIOKUTH MYTU €€ PEIICHUS
122 Oe3omacHOl paboOThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H U J1abopaTOpHBIM 000pyI0BaHUEM
paBHJIaMy OE30ITACHOTO OOPAIIEHUS C BEIIECTBAMH, UCTIOIB3YEMbIMU
B MOBCEHEBHOM JKU3HH, MPAaBUIAMH MTOBEICHUS B LESIX cOepeKeHuUs
123 370pOBbSl M OKPYXKAIOIIEH NPUPOJHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ACHMCTBHSI HAa >KUBBIE OPraHU3MbI ONPEAeNEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICHUCTBUSA
3 Hannume mpakTuyeckuX HaBBIKOB IJIAHUPOBAHHS U OCYIIECTBIICHUS
CJIEIYIOMINUX XUMHUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE M ONHUCAaHNE (DU3MUECKUX CBOMCTB BEIICCTB; 03HAKOMIICHHE

C (1)I/ISI/IIIGCKI/IMI/I n XUMHNYCCKHNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOLINE TPU3HAKU MPOTEKAHU XUMUYECKUX PEaKIU

13.2

U3y4eHHE CIIOCOO0B pa3JeIeHus cMecel

13.3

NOJYy4eHHE KHCIOPOAA M M3Y4YEHHE €ro CBOWCTB; IOJIy4y€HHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJIyYCHHE YIJIEKUCIIOTO Ia3a H

HN3YUYCHHUC €TO CBOﬁCTB; MMOJIy4YCHHUEC aMMHAKa U U3YUCHUC CT'O CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB € OIPENEIEHHOM MacCOBOM J0JeH

pacTBOPEHHOIO BEWIECTBA

13.5

pPUMEHEHHE WHANKATOPOB (makmyca, METHJIOpaHkKa u
denondranenna) ans oOmpeneNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIej04ei

13.6

WCCIIEJIOBAHUE M ONHCAHHWE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3NIMYHBIX KJIACCOB; M3YyYCHHE B3aUMOJCUCTBHS KHCIOT C MeTaljlaMHu,
OKCHJIaMH  METAJUIOB,  pPacCTBOPHUMBIMH M HEPaCTBOPUMBIMH
OCHOBAaHUSIMH, COJIIMH; TIOJYY€HHE HEpPACTBOPUMBIX OCHOBAHUIA;
BBITECHEHHWE OJIHOIO MeTajyla JApYyrdM W3  pacTBopa  COJIU;
uccieqoBaHie aM(OTEPHBIX CBOWCTB TUAPOKCUAOB aTIOMUHUS U

MUHKA

13.7

PEIICHUEC SKCIICPUMCHTAIBHBIX 3a1a4 110 TCMaM: «OCHOBHBIE KJIAaCCHI
HCOPIraHUYCCKUX COGﬂHHGHHﬁ)); ((9J'I€KTpOJ'II/ITI/IquKaH
JUCCOLIMAITHS) «Baxnenne HEMETaLIBI M HX COCOAUHCHUA,

«Baxnenne MeTaJlIbl M UX COCAUHCHUA»

13.8

XUMHYECKHE  OKCIICPUMEHTBI,  WUIIOCTPUPYIOIIME  MPHU3HAKU
MPOTEKAHUsS pPEaKIUii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIUHd HA
NPUCYTCTBYIOIUE B BOJHBIX PACTBOPaX HMOHBL XJIOPHI-, OPOMUJI-,
wonua-, cymbdar-, Qocdar-, KapOoHAT-, CHIUKAT-AaHHOHBI,
THJIPOKCHUI-MOHBI, KATHOHBI aMMOHUSI, MarHusi, Kajblvs, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), menu (2+), HUHKA

14

YMmenue:

14.1

NpPEACTaBIATh PE3yAbTaThl JKCIIEpHUMEHTa B (OpPME BBIBOJIOB,
JI0Ka3aTeibCcTB, IpaUKOB M TAOMUI] U BBIABIATH SMIMPUUECKUE

3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATL CBA3H MCKAY PCaJIbHO Ha6JIIOI[a€MI)IMI/I XHUMHUYCCKUMU
SIBJICHUAMU U ITPpOHECCaMU, IIPOUCXOAAIINMH B MAKpO- U MUKPOMMUPCE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPXXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2DK3AMEHE 110 XUMHUHU

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUSA

1

HepBOHa‘-IaJ'IBHBIe XUMHNYCCKUC ITOHATHUA

1.1

YucThle BellecTBa U CMECH. Crioco05b1 pasaciiCHus cMmeceit

1.2

ATOMBI © MOJICKYJIBI. Xumuyeckne dyeMeHTbl. CHMBOJBI  XUMHUYECKUX

JJICMCHTOB. HpOCTLIe H CJIOZKHBIC BCIICCTBA.

1.3

XuMuueckas (bopMyJIa. BanenTHOCTE aTOMOB XMMHYECKHUX 3JIeMeHTOB. CTeIIeHb

OKHCJIICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BC€IICCTB. OrHocuTenbHas aTOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJISIpHasA Macca. MaccoBas 101 XMMHYECKOTr0 3JIeMEHTa

B COCIMHCHUN

1.5

KomuuectBo BemectBa. Mons. Momspuas Macca. MosspHbiii 00BEM Ta30B.

Bzaumocss3s KOJIMYCECTBA, MACCHI U YUCJIa CTPYKTYPHBIX CIUHUILl BEIIECCTBA

1.6

dusznyeckue U XUMHUUYECKHE SIBICHUS. XUMHYECKas pc€aKnug u eé IIPHU3HAKH.

3aKOH COXpaHEHMsI MacChl BELIECTB. XUMHUECKHE YPaBHEHUS

[lepnonnueckuii 3akoH u llepuonnueckas cucreMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CtpoeHre aTOMOB

2.1

[Tepuognueckuii 3akoH. [lepuonnyeckas cucreMa XUMHYECKUX 31eMeHTOB JI. 1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYECKU CMBICI HOPSAKOBOTO HOMEPA,

HOMCPOB II€pUOJa U I'PYIIIIbI 3JICMCHTA

2.2

Ctpoenue aromoB. CoctaB aToMHbIX siaep. M3ortombl. DnexTponbl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aToMOB TMepBbIX 20 XUMUYECKMX JJIEMEHTOB

[Tepnonnueckoii cucrems! 1.11. Menneneena
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BaKOHOMepHOCTI/I B M3MCHCHHH CBOMCTB XMMHYCCKHX 3JICMCHTOB MEPBLIX TpéX
nepuoaoB, Kallusda, KaJlbIUA (pazmyca dTOMOB, JJICKTPOOTPHULATCIIbBHOCTH,
MCTANIMYCCKUX W  HEMCTAIMYCCKHUX CBOﬁCTB) n HX COG[[I/IHGHI/Iﬁ B
COOTBCTCTBHMHN C IIOJOXCHHUEM JJICMCHTOB B HepHOHquCKOﬁ CUCTEMEC H

CTPOCHUCM HUX aTOMOB

Crtpoenue BemiecTna

3.1

Xumuueckasi cBsi3b. KoBaneHTHas (TojispHas U HEMOJSIpHAsi)  CBSA3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  MoHHas  CBS3b.

Merannuueckas cBsI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAas, MOHHAs, METauInyecKas),
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PEUIETKH U BHJA

XUMHUYECKOU CBI3U

Baxwueiine mnpeacTaBuTENM HEOPraHWYECKUX BeulecTB. Hemeramwbl u ux

coeIMHEHMs. MeTalibl U UX COeTUHEHUS

4.1

Knaccugpukanus u HOMEHKJIATypa HEOPraHMYECKHX COEIMHEHMH: OKCHUIOB
(comeoOpazyrommue: OCHOBHBIE, KHUCIJIOTHBIE, am(QpoTepHbIE) 51
Hecosieo0pas3yrolye; OCHOBaHMN (LIEIOYM U HEPACTBOPUMBIE OCHOBAHMS);
KUCIIOT  (KHCIOPOJACOAEp)Kamue ¢ OCCKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

4.2

duznyeckue W XMMHYSCKHE CBOMCTBA IMPOCTBIX  BCIICCTB-HCMCTAJJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

du3pyecke W XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMNTHA,
HaTpus, Kajlus, Marousa W KaJIbOWsA, aJJlOMUHMSA, JKCIIC3a. 3H€KTpOXI/IMI/I‘-I€CKI/H>'I

paa HaHpH)KeHI/Iﬁ MCTAIJIOB
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dusznyeckue U XMMHUUYECKHE CBOMCTBA BOJOPOAHBIX COCJIMHEHU HEMETAaJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBa OKCcHI0B HemeramioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(Ill, V), yraepoma(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHJOB HEMECTAJIJIIOB

4.6

Xumnueckue coicrBa okcuaoB: MetauioB [A-IIIA rpymn, nunka, menu(Il) u

xeneza(ll, III). [Tonydenune okcua0B METAIIOB

4.7

XYMHYECKUE CBOMCTBA OCHOBaHHMI M aM(pOTEpPHBIX THAPOKCHAOB (Ha IpHUMEpe
TUAPOKCHJIOB  QJIIOMUHUA, OKene3a, 1uHKa). [lomyuenue ocHOBaHuU U

aM(OTEepPHBIX THIPOKCU]IOB

4.8

OO0mure XUMHUYECKHUE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEepHOU, a30THOU, (HOCPOpPHOW, KpEeMHHEBOH, yroiapHOU. OcoOble
XUMHYECKHE CBOWCTBA KOHIICHTPHUPOBAHHOW CEPHOM H a30THOM KHUCIIOT.

[Tonyyenue kucior

4.9

OO61mue xuMuyeckue cBoicTBa cpeHux conel. [lomyuenue coneit

4.10

[Monyyenne, coOupaHue, paclio3HaBaHHUE BOJOPOJA, KHCIOpPOJa, aMMHaKa,

YIJICKUCIIOrO I'a3a B J'Ia60paTOpI/II/I

4.11

HonyquHe aMMHMakKa, cepHoﬁ U a30THOM KHUCJIOT B IMPOMBIIIJIICHHOCTH. O6H_II/IC

CIIOCOOBI IMOJIYYCHU A MCTAJIJIOB




4.12

TI'enermueckas cBI3b MCKAY Ki1aCCaMH HCOPTraHUYCCKUX COGZ[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Krnaccudukanus XuMUYeCKUX peakuid 0 pPa3TUYHbIM PU3HAKAM: 10 YHACITY H
COCTaBY Y4YaCTBYIOIIMX B pPEAKIMU BELIECTB, MO TemIoBoMy 3(ddekry, 1o

W3MEHEHUIO CTCIICHEH OKHUCICHUS XMMHUUECKHUX 3JIEMEHTOB

52

TennoBoit A3 heKT XMMHUYECKON pEaKkIiy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

N SOHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/ILIeCKI/IG YpaBHCHUA

53

OKHUCINTEIIFHOBOCCTAHOBHUTEIILHEIC pEaKuuu. OKHCIIUTEIIM U BOCCTAHOBHUTEIIH.
Hpoueccm OKHUCICHUA n BOCCTAaHOBJICHUA. QHGKTpOHHHﬁ OajaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pCaKkuuu

54

Teopus 2JIEKTPOIUTHYECKON qucconuanuu. KaTnonsl, aHMOHBI. DIEKTPOJIUTHI U

HEOJICKTPOJIUTLI. CuinbHbIE U cIa0bIe QJICKTPOJIUTEI. CreneHb Jucconuanmm

5.5

Peakiiuu moHHOTO oOMeHa. YcaoBHs IMPOTCKAHHA peaKHI/Iﬁ HOHHOI'O O6M6Ha,

IIOJIHBIE ¥ COKPAILEHHBIE HOHHBIC YPABHEHUS PEaKIIUN

XHUMHA U OKpYyKarolas cpena

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM >KM3HM 4elloBeKa. be3zomacHoe
UCIOJIb30BaHUE BELIECTB M XUMHUYECKUX peakuuil B jgabopaTopuu U OBITY.

HepBaﬂ IOMOIIBb IMPHU XUMHUYCCKUX OKOraX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYXKAIOMICH cpeabl  (KUCIOTHBIE  JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3[yXa M BOJOEMOB), CIOCOOBI €ro MpPelIOoTBPALCHUS
[Ipenenbnas pomyctumas konHueHTtpauus BemiecTB (IIJK). Ponp xumum B
pEIIEHUH DJKOJIOTUYECKUX TMpolieM. YCuieHue mnapHUKOBOTO dddekra,

pa3pylLIeHHEe 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
ObITy, MEAMLUHE, NPOMBIIUICHHOCTH W CEJIbCKOM Xo3siicTBe. IlpuMeHeHne
METAJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
INPOMBIIUICHHOCTH UX coefnHeHni. [loHsaTHe 0 KOppO3UK METayuioB, OCHOBHBIE

CIIOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpupogHble MCTOYHUKH YTIIEBOAOPOAOB (Yroib, NPHPOIHBIA Ta3, HEDTH),

MPOIYKTHI UX NepepaboTku (OeH3HUH), X POJIb B OBITY U MPOMBIILIEHHOCTH

6.5

[lepBoHavanbHble TOHATHA OO0 OPraHUYECKUX BEIIECTBAX KAaK O COETUHEHUSIX
yriepoza (MeTaH, 3TaH, STHIEH, alleTUIIEH, 3TaHOJI, TJIULEPHUH, YKCYCHas! KHUCIIOTA).
[TonsiTHe O OMONOrMYECKH BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yrieBoax — U X

POJIA B )KU3HU YCTIOBCKA




Pacuértnrl:

7.1 o popMyJiaM XUMHUYECKUX COeAMHEHUN
7.2 Macchl (MaccOBOM) J0JIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 0 XUMUYECKHM YPaBHCHHSIM
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