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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, B3auMoJIeHCTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
U3Y4YEHHUE CIOCOOOB pPa3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, JUCTHWLIAIUSA, XpoMaTorpadusi, MpoBEJCHUE OYUCTKH TTOBaApEHHOU
coiid, HaOJIOJEHWE W  ONMCAaHWE  pe3yJbTaTOB  IPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs MacChl, CO3JaHUE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

BaxHeine npeacTraBuTe 4 HEOPraHUYECKHUX BELIECTB

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



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

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

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

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

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

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

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

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

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

['eneTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCTUHECHUM.

Xumuueckuii IKcnepumenm:

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



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

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

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

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

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

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

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

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

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

Xumuueckuit IKcnepumenm:

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

Mesicnpeomemmunie cea3u



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

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

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

buonorus: porocunTes, npixanue, obunocdepa.

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

9 KUIIACC

BemecTBo U XuMH4YecKasi peakuus

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

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

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

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

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

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



OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OaJlaHca.

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

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

Xumuueckuit IKcnepumenm:

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

HemeTtanibl 1 MX COeIMHEHUA

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

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



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

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

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

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

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



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

Xumuueckuii IKCnepumenm:

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

MeTtasiibl 1 MX COCAMHEHUA

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

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



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

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

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

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

Xumuueckuii IKcnepumenm:

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

XHUMHUS M OKPY:KaOLIas cpeaa

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

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

Xumuueckuii IKCnepumenm:

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

Mescnpeomemmnuie céa3u



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

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

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

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

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



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

JINYHOCTHBIE PE3YJIBTATHBI

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

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

1) naTpUOTHYECKOr0 BOCTIMTAHUA:

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

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

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

3) HEHHOCTH HAYYHOTI'0 NIO3HAHUSA:

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

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



JUTEPaTypoH, JOCTYHNHBIMH TEXHHUUYECKHMMM CpEACTBAMH HMH(POPMAIMOHHBIX
TEXHOJIOTHI;

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

4) popMupoOBaHuSs KYJIbTYPbI 310POBb:

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

5) Tpy10BOr0 BOCIIMTAHMS:

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

6) 3K0JI0rN4eCKOro BOCIIUTAHUSA:

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

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

METANIPEJMETHBIE PE3YJIBTATBI

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



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

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUSA

Bba3oBble Jioruyeckue JaeiicTBUS:

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

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

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

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

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

Pabora c ungopmanmueii:

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



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

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

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA:

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

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

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

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC JCHCTBHA:

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

HPEIMETHBIE PE3YJIBTATDBI

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



NeNcTBUM, crneunuuueckue JUisi TpPEeAMETHOM oOmactu «XUMHS», BUIBI
JEATCIbHOCTH 1O  MOJYyYEHUI0 HOBOIO 3HAaHMS, €ro HHTEpIpeTalni,
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 CMBICI OCHOBHBIX XHMHMUYECKHUX IOHATHI: aTOM, MOJEKYJa,
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 WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHM U
MPUMEHSTh 3TH NOHATHUS IPU ONMMCAHUY BEIIECTB U X MPEBPALLICHUII;

¢ CTIOJIH30BaTh XUMUYECKYI0 CHMBOJIUKY JJISI COCTABJICHHS (DOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINIL;

e OTIPE/ICNIATh BAJIEHTHOCTH ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHMUSX,
CTENEHb  OKHUCIEHUS  DJJEMEHTOB B  OHMHApHBIX  COCJUHEHUSX,
MPUHAIJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIIACCY COEAUMHEHUH I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAasT M HOHHAs) B
HEOPraHUYECKUX COCAUHEHHUSIX;

epackpeiBaTh cMbIcn Ilepuogmueckoro 3akona J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHuss B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHHUSI MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaIpo;

e ONMCHIBATh M XapakTepusoBaTh Tabmuunyto ¢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



XMUMHUYECKUX 3JIEMEHTOB (COCTAaB U 3apsij A1pa, 00IIee YUCIIO AJIEKTPOHOB
U PACIIPEJEIICHUE UX O AJIEKTPOHHBIM CJIOSIM);

e KJIAaCCU(PUUMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BELIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIECTB, M0 TETIOBOMY (D PeEKTy);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XWMUYECKHE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, NOJATBEPKAAsk ONMMCAHNUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

e IPOTHO3UPOBATH CBOICTBA BEMIECTB B 3aBUCUMOCTH OT MX KAaYECTBEHHOTO
COCTaBa, BO3MOYKHOCTH TMPOTEKAHUS XHUMHUYECKUX IPEBPAIICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

¢ BBIYUCJISITh OTHOCHTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BELIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO 3JeMeHTa Mo (opMmyrne COeauHEeHHS,
MacCOBYK) JIOJIFO BEIIECTBA B PAacTBOPE, MPOBOAUTH pPACUETHl 10
YPaBHEHUIO XUMHUYECKOMN pEaKILINH;

e IPUMEHSATh OCHOBHBIC ONEPALIMN MBICIUTEIBHON AESTEILHOCTA — aHAIU3 U
CHUHTE3, CpaBHCHHE, OOOOINCHHWE, CHCTEeMATH3allio, 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);

e CTICIOBATh MpPABUJIAM IOJIB30BAHMS XUMHUUECKON MOCYI0M U J1a00paTOPHBIM
obopynoBaHuMeM, a Takke IMpaBuUjIaM oOOpalieHusi ¢ BelECTBAMHU B
COOTBETCTBUM C HWHCTPYKIUSIMA IO BBITIOJHEHUIO JIaOOPATOPHBIX
XUMHYECKUX OTBITOB IO TOJNYYCHHI0 U COOMpaHHIO Ta3000pa3HbIX
BeIIeCTB (BOJIOpPOJIa M KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
OIIPEAEIEHHON MAacCOBOW JOJIEM PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
HIeJI0uei M KHUCIOT C TMOMOIIBIO MHIUKATOPOB (JakMmyc, dhenondranenH,
METUJIOPAHX U IPYTHE).

K xoH1y 0OydeHus B 9 kjacce npeIMETHbIE PE3YJIbTAThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XUMHUYECKHUX IMOHITUN: XUMHUYECKUN 3JIEMEHT,
aTOM, MOJIEKyJla, WOH, KAaTHOH, aHHOH, IMPOCTOE BEUIECTBO, CIIOXKHOE
BEILECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHUILIATEILHOCTh, CTENEHb OKUCIICHMUS,
XUMHUYECKasi peakilys, XUMHUYecKas CBsI3b, TEIUIOBOM 3(PdeKT peakiuu,
MOJIb, MOJIAPHBI 00BEM, pPaACTBOp, DIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
NIEKTPOJIUTUYECKAsE  JUCCOLMAIIMS,  pEaKkIMd  HOHHOTOo  OOMeHa,
KaTajan3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMbIC



peaKkuuy, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIHUH, OKHUCIUTEIND,
BOCCTAHOBUTENb,  OKUCJIEHHME W  BOCCTAHOBJIEHHE,  AJUIOTPOIMS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (xoBasEeHTHas, VMIOHHAaA,
MeTaJuInYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METalIOB,
CIJIaBbl, CKOPOCTh XUMHYECKOW pEaKUHUH, TMPEIeTbHO AOMYyCTUMas
xoHueHTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMUUYECKUX TIOHATUM U
MPUMEHSITh 3TH OHSATHUS MPU OMMCAHUM BEIIECTB U X MPEBPAIICHUIA;

¢ CIIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY JJII COCTAaBJICHUS (DOPMYJT BEIIECTB
Y YPAaBHEHUM XMMHUYECKUX PEAKIIU;

e OTIPEJICTSATh BAJICHTHOCTb U CTETEHb OKUCJICHUS XMUMHUYECKUX DJIEMEHTOB B
COCIMHEHMSIX Ppa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEUIECTB K
ompeeIEHHOMY KJIacCy COCIMHCHHH 1o (opmyiaM, BHA XUMHUYECKON
CBs3U (KOBaJCHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUUYECKOU (opmyrie, XapakTep Cpenbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIM KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMbIcha [lepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHHMAaHUE: OIHUCHIBaTh W XapaKTepHU30BaATh
tabnuunyio Gopmy [lepuoanueckoil cuCTeMbl XMMHYECKUX SJIEMEHTOB:
paznuMyaTh MOHATHS «TJaBHas mnoArpynna (A-rpynmna)»y U «modoyHas
noarpynna (b-rpynna)», manble U OOJbIIME TEPUOIBI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabnuie, C
YUCIOBBIMU  XApAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHMHUYECKHX
ANIEMEHTOB (COCTaB M 3apsija  sAnapa, oOImee YHCIo SJICKTPOHOB M
pacmpenieieHue WX T0 JJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIMHEHUN B
npeaenax MaJlblX MEPUOJOB U IJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

e KJIACCU(PUUMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BELIECTBA,
XUMHUYECKUE peakiuu (M0 YMUCIy U COCTAaBY YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, N0 TEIUIOBOMY 3(P(EKTy, O U3MEHEHUIO CTENEHEW OKUCIIECHUS
XUMHUYECKUX IJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHUCHIBATh) OOMME M CHEHUPUICCKAC XHUMHYCCKUE
CBOWMCTBA TPOCTBIX U CJOXKHBIX BEIECTB, MOATBEPKIasi OMNHCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINIA;

e COCTABJIATh YPABHEHHUS JJIEKTPOJIUTHUECKON JUCCOLUALINY KUCTIOT, IIEI0Yei
U COJICH, TIOJHBIE U COKpANICHHBIE YPaBHEHHs peakluii HOHHOTO OOMeHa,



YpaBHECHHS PeaKIui, IMOJATBEPKIAIOIINX CYIIECTBOBAHHE T'€HETUYECKOM
CBSI3U MEXKIY BEIIECTBAMH PA3INIHBIX KJIACCOB,;

e PaCKpbIBaTh  CYIIHOCTh  OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEACTBOM COCTABJICHHMS DJICKTPOHHOTO OaaHca 3TUX PEaKIInii;

e IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOYKHOCTH TIPOTECKaHUS XWMHUYECKHX IPEBPAIICHUN B Pa3IUIHBIX
YCIIOBHSIX;

¢ BBIYUCJISTh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XHMHYECKOI0 3JIEeMEHTa 1Mo ¢GopMyJie COCIUHEHUS,
MacCOBYIO JIOJIO BEIIEeCTBA B PAcTBOpE, IPOBOAUTH pPacuéThl 10
YPaBHEHUIO XUMUIECKON PEaKITUH;

e COONTFIOAATH TIPaBUJIA TIOJB30BAHUS XUMUYECKON MOCYI0M U J1a00paTOPHBIM
obopymoBaHrWeM, a TakkKe TMpaBuja oOOpameHuss C BEIECTBAMH B
COOTBETCTBUM C MHCTPYKIIUSAMH II0 BBITIOJHEHHUIO J1a00OpaTOPHBIX
XUMHUYECKUX ONBITOB II0 TIOJYYCHHIO W COOMpaHHIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa M YTIIEKHCIIOTO Ta3a);

o MPOBOJINTH PEAKITNH, TTOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMIHBIX
BCILIECTB: PACIO3HABATh OIBITHBIM IyTEM XJIOpUI-, OpOMHI-, HOAHUI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHMSI U HMOHBI M3YyYCHHBIX METAJUIOB, IMPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

o IPUMEHSATHh OCHOBHBIE OIIEpAIlNH MBICIIUTEILHON JACATEIBPHOCTA — aHAIA3 U
CHUHTE3, CpaBHEHHE, O0O0OOIleHHe, CHUCTEMAaTH3allii0, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — JIJI1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIWid, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUSI —
HaOJFOICHUE, M3MEpPEHNe, MOJCIMPOBAHNE, SKCICPUMEHT (peaabHBbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandecTBo yacoB
Ne HaunmeHnoBaHMe pa3/ie/ioB U TeM DJIeKTPOHHBIe (HM(POBHIe)
Kontpoabusl | IIpakTunuyecku
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
e padoThbl e padoThbl
Pasnen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumus — BaxkHas 00J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTUUECKOH 5 2 bubmmorera OK
’ p https://m.edsoo.ru/7f41837¢
NEeATEILHOCTH YeI0BeKa
bu6mmorexa [IOK
1.2 B 15 1
CHICCTRA H XHMITHECKHE peaKiii https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paznen 2. BaxkHeililune npeacTaBuTe M HEOPraHMYeCKUX BelleCTB
)1 Boznyx. Kucnopon. [lousarue o6 6 bu6mmoreka [IOK
' OKCHIAX https://m.edsoo.ru/7f41837¢c
29 Bonopoa. [lonarue o kucnorax u 2 1 bu6mmoreka [IOK
' COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsrl. [Tonsitue 06 5 | 1 bu6nmoreka [IOK
' OCHOBaHUSAX https://m.edsoo.ru/7f41837¢
)4 OcHOBHBIE KJ1acChl 1 1 1 bubnnorexa [JOK
' HEOPTraHWYECKNUX COCTMHEHUHN https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Paznen 3. Ilepuoanueckuii 3axon u [lepuoguyeckas cucrema xumnuyeckux 3j1eMeHToB /. . MenneseeBa. CTpoeHne aToMOB.

Xumuuyeckas cBsizb. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peakuumn

3.1

[Tepunonnueckuii 3aKOH U

7

bu6nmoreka [IOK



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

[Iepnoanueckas cucrema
XUMHUYECKUX djiemeHToB 1. 1.
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢

XUMHYECKASA CBI3b.

32 o 3 bu6nmoreka [IOK
' KHCIHTENbHO- https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIC PEAKITUU
" 15 bubmuorexa [JOK
TOTO 1O pasActy https://m.edsoo.ru/7f41837¢
P 3 bu6mmorexa [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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9 KJIACC

KosmyecTBo yacoB DJIEeKTPOHHbIE
HanmeHnoBaHme pa3jiesioB U TeM undposbie
Ne i/ P KoHnTpoabsn IIpakTHyeck (mudpp )
NMPOrpaMmsl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padoTbl
pecypchl
Pa3znen 1. BeniecTBO 1 XUMHUYeECKHUE PeaKIUU
11 [ToBTOpenue u yrirydsieHne 3HaHUH 5 | bubnnorexka [JOK
' OCHOBHBIX Pa3JIeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peakuuit https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIMS. g 1 1 bubnnorexa [HOK
' XUMHUYECKHE pEaKIMU B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HemeTa/uIbl M X COeIUHEHUS
)1 OO01mmas XxapaKTepruCTHKa XUMUIESCKIX 4 | bubnnorexa [JOK
' anemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
OOm1ast XxapaKTepUCTHKA XUMHYECKHIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa LOK
' PYTUIRL- &P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO01as xapakTepuCcTUKa XUMUYECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LOK
' PYTUTRL: ’ P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO61as xapakTepruCcTUKa XUMUYECKIX
2.4 SJ'IeMeHTO]f IVApr TIbl. YTIEPOa U 8 1 2 bubmmorexa LOK
. . by ' pol https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCIUHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazneny

25

Pa3zgen 3. MeTa/uibl M X COeTUHEHU S

. bubnuorexa [JOK
3.1 Obmye CBOHCTBA MCTAILIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiinme MeTaisl U UX COSTUHEHUS 16 Bubmorexa IIOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YE€JI0BEKA 3 bubnnorexa LIOK
| B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

8 KJIACC
KosanyecTBo yacos DJIEeKTPOHHbIE
Ne
Tema ypoka Konrpoa | Ilpakruue | /[lara uugpossbie
n/n Bcero bHBIE CKHe H3YYeHH S o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
| [Ipenmer xumuu. Posib XUMHUM B dKU3HU | bu6nmoreka LIOK
yenoBeka. Tena u BeecTa 02.09.2025 | https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAX ITO3HAHUS B XUMUHU 1 bubmmorera [JOK
A 04.09.2025 | https://m.edsoo.ru/ff0d227¢
[TpakTnueckas padota Ne 1 «IIpaBuiia paboThI
3 B 1a00OpaTOpUU U IPUEMBI 0OpAILIEHHUS C 1 1 bubnmorera [TOK
patop P Pt 09.09.2025 | https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM
4 Yuctele BemecTBa U cMecu. CriocoObl 1 bubmuoreka [JOK
pasjesieHus: cMecei 11.09.2025 | https://m.edsoo.ru/ff0d26ca
[IpakTudeckas padora Ne 2 «PasnencuHue
5 cMecei (Ha mpuMepe OYMCTKH TTOBAPEHHOU 1 1 bubnnorexa [IOK
puMEp P 16.09.2025 | https://m.edsoo.ru/ff0d28¢c8
COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 bubmorera [IOK
y 18.09.2025 | https://m.edsoo.ru/ff0d2a6c¢
7 XUMUYECKUE NIEMEHTHI. 3HAKH (CUMBOJIBI) | bubnuorexa [JOK
XUMHYECKUX AJIEMEHTOB 23.09.2025 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U croXKHBIE BEIIECTBA 1 bubmorexa [IOK
P B 25.09.2025 | https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmorexa HOK
YVIPHOE Y1 30.09.2025 | https:/m.edsoo.rw/f0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKO0H ITIOCTOSHCTBA COCTaBa BEIIECTB.

10 Xumuueckasi popmya. BaneHTHOCTh aTOMOB bubmmorexa [TOK
PMyZa. 02.10.2025 | https://m.edsoo.ru/ff0d2eae
XHMHYECKHUX JICMEHTOB
1 OTHOCHTENbHAS aTOMHAs Macca. bubmuoreka [[OK
OTHOCUTENBHAs MOJIEKYJISIpHAsl Macca 07.10.2025 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 1oJ1s1 XUMHYECKOT0 DJIeMEHTA B bu6mmoreka [IOK
COEIMHEHNU 09.10.2025 | https://m.edsoo.ru/ff0d350¢
13 KonuuecTBo BeniecTBa. Mosnb. MosnspHas bubanorexa [JOK
Macca 14.10.2025 | https://m.edsoo.ru/ff0d5230
14 ®du3nvecKrue U XUMHUYECKUE SIBJICHUS. bubmuoreka [JOK
XuMHYecKas peakuus 16.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy 1 ycnoBus NpOTEKaHUs bubmuoreka [JOK
XUMHYECKUX PEAKIUI 21.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHMsI MAacChl BELLIECTB. bubnnorexa [IOK
XUMHYECKUE YPABHEHUS 23.10.2025 | https://m.edsoo.ru/ff0d3b88
17 Beruuncienus KoaM4uecTBa, Macchl BEIIECTBA MO bubmuoreka [JOK
YpPaBHEHUSIM XUMHUYECKHX PEaKIUM 06.11.2025 | https://m.edsoo.ru/ff0d5708
Knaccudukarms XuMHIeCKUX peakmui
18 (coe I/IH(iﬁ):HI/IﬂH a3JI0YKEHUS 3a1\IZe ;ms[ bubmorexa HOK
! P > SAMCHLEHIT, 11.11.2025 | https:/m.edsoo.ru/f0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHuukioneauct. O6o0eHNE U bubmorexa HOK
1 AHCT IEI 13.11.2025 | https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3aIus 3SHaHUI
20 KonTponbnas padorta Nel mo Teme «BemiectBa bubnuorexa [JOK
Y XUMHUUYECKHE PEaKIIU» 18.11.2025 | https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB BO3IyXa.
21 KI/IC?I}(I)XO — DJIEMEHT U MPOCTOE Beﬂy;(CTBO bubmmorexa [IOK
poA P - ' 20.11.2025 | https://m.edsoo.ru/ff0d448e

O30H
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dusnueckue 1 XUMUYECKHE CBOMCTBA

22 KHCII0po/ia (peakluy OKUCIIEHUs, TOPEHUE) bubmorexa HOK
poa (peaitt - TOP ' 25.11.2025 | https://m.edsoo.ru/ff0d4614
TTonsarue 00 oxcumax
Cr1oco0Bb!I ITOJIYYEHHS KACIOPOa B
23 J1abopaTopun Zlqn OMI)IHIJIerH(fiTI/I Bubmiorexa IJOK
patop p ' 27.11.2025 | https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3 PeKT XUMUIECKON PEaKIInH,
24 IOHATHE O TEPMOXUMHUYECKOM YpaBHEHUN Bubmorexa TOK
p P ’ 02.12.2025 | https://m.edsoo.ru/ff0d4790
9K30- U IHJAOTEPMUUYECKUX PEAKITUIX
TormmmBo (HedThb, Yroiab U METAH).
25 3ar HSHCI—EI/qu])SOB o a, CII0COOBI iro bubmmorexa [IOK
P Ayxa, 04.12.2025 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALCHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «[lomyuenue u cobupanue Kuciaopoaa bubmmorexa [IOK
y . p poaa, 09.12.2025 | https://m.edsoo.ru/ff0d4ae2
U3yYEHHUE €r0 CBOWCTBY»
7 Bonopoa — aneMeHT u npocToe BEMIECTBO. bu6nmoreka [JOK
Haxoxnenue B mpupone 11.12.2025 | https://m.edsoo.ru/ff0d4dd0
)3 dusnvecKkue U XUMHUYECKHUE CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ipumenenue Bogopoaa 16.12.2025 | https://m.edsoo.ru/ff0d4dd0
29 TTousiTie 0 KUCIOTAX U COJISIX bubmmorexa [IOK
18.12.2025 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bI oTydeHHsT BOJOPOJIa B bubnnoreka [JOK
nabopaTopuu 23.12.2025 | https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 mo Teme
31 «ITomyuenue u cooupanue BOIOPOIA Bubmorexa TOK
Y N P HOPOE, 25.12.2025 | https://m.edsoo.ru/ff0d4f42
M3Y4YCHUE €r0 CBONUCTBY»
. N bubnuoreka [JOK
32 M 0 .3 A
OHHpHLH/I OUBEM Ta308 aKot Boraﬂpo 30 122025 httDSZ//m.edSOO.I'Il/fde5426
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Brruucnenus o0bEMa, KOIUYECTBA BEIECTBA

33 rasa 1o ero U3BeCTHOMY KOJIMYECTB bubmorexa HOK
. Y 4 13.01.2026 | https://m.edsoo.ru/ff0d55a0
BEIIIECTBA HIIH 00BEMY
Brruucnenust 00b€MOB ra3oB 110 YPaBHEHHIO
34 €aKI[MH Ha OCHOBE 3aKOHA 00BEMHBIX bubmorera [IOK
peardt . 15.01.2026 | https://m.edsoo.ru/ff0d5708
OTHOILICHUM Ira30B
35 du3nyeckre U XMMUYECKHE CBOMCTBA BOJIBI bubmmorexa HOK
A 20.01.2026 | https://m.edsoo.ru/ff0d587a
. bubnuorexa [JOK
36 C i 0
0CTaB OCHOBATHH. LIOHATHE 0D HilutRaTopax 22.01.2026 | https://m.edsoo.ru/ff0d59¢2
Bonma xak pactBoputens. HackimeHHbIC 1
37 Helfacm epHHble paCTBO Bl MaIiOBaﬂ oIt bubmorera [JOK
. PacTBEOpbL. A 27.01.2026 | https://m.edsoo.rw/f0d5b40
BEII[ECTBA B PACTBOPE
[IpakTrueckas padora Ne 5 mo teme
38 «IIpuroroBiaeHre pacCTBOPORB C OIPEICIEHHON bubmorera [IOK
P . . P p pest 29.01.2026 | https://m.edsoo.ru/ff0d5eba
MacCOBOM /107l paCTBOPEHHOTO BEILIECTBA»
19 Kontponbnas pabota Ne2 o reme bubnuorexa [JOK
«Kucnopoa. Bogopoa. Boga» 03.02.2026 | https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCUu(UKaIs, bu6mmoreka [IOK
HOMEHKJIaTypa 05.02.2026 | https://m.edsoo.ru/ff0d664e
[TonydyeHnue 1 XUMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [TOK
’ p 10.02.2026 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, KiIaccu(puKaIus, bu6nmoreka [JOK
HOMEHKJIaTypa 12.02.2026 | https://m.edsoo.ru/ff0d67ca
43 [lony4yeHnue U XMUMUYECKUE CBOMCTBA bubnnorexa [HOK
OCHOBaHHI 17.02.2026 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiraccudukanms, bu6mmoreka [JOK
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HOMEHKJIaTypa 19.02.2026 | https://m.edsoo.ru/ff0dfee2
45 IlonydyeHune u XUMHU4YECKHE CBOMCTBA KUCIIOT bubmorexa TIOK
Y 24.02.2026 | https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIIATypa, CocoObI bubnuoteka [JOK
MOJIy4€HUs, XUMHUYECKUE CBOICTBA 26.02.2026 | https://m.edsoo.ru/00ad9474
[IpakTrueckast padora Ne 6. Pemenune
47 AKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX 03.03.2026 | https://m.edsoo.ru/00ad9b7c
COECIUHEHUI
43 I'enernueckas CBsA3b MEXKY KiIacCaMU bubanorexa [JOK
HEOPraHUYECKUX COCTMHEHUI 05.03.2026 | https://m.edsoo.ru/00ad9a50
. bubmuoteka [JOK
49 0606
ODTICHHE 1 CHCTEMATHSALHA SHARHH 10032026 https://m.edsoo.ru/OOad9cb2
50 KonTponsHas padora Ne3 no teme "OcHOBHBIE bubmuoreka [JOK
KJIACChl HEOPTraHUYECKUX COCAUHEHUIT" 12.03.2026 | https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKA KIIACCH(PUKAITAN
51 XUMHYECKHX 31eMEHTOB. [loHsTHE O Tpymmax bubmorexa HOK
' by 17.03.2026 | https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
52 CH(f)TeMI; XUMUYECKUX 3neMegT0§ A n bubmorexa HOK
T 19.03.2026 | https://m.edsoo.ru/00ada52c
Menneneena
53 [Iepuonbl, TpynIibl, TOATPYIIIBL bubmorexa [OK
PHOZIRL, TPYIIHRL, HOMPY 24.03.2026 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubnuoteka [JOK
N3otomnsl 26.03.2026 | https://m.edsoo.ru/00ada342
CTtpoeHHe JIEKTPOHHBIX 000JI0YCK aTOMOB
55 anemMeHToB llepuoanueckoii cucremsl . 1 bubmorexa HOK
PHOA T 07.04.2026 | https://m.edsoo.ru/00adabbe

Mennenecena
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XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA 110

. bubnuorexa [JOK
56 ero nosoxeHuro B [lepuoguyeckont cucreme
09.04.2026 | https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoguyeckoro 3akoHa st
57 a3BUTHS HAyKu U npaktuku. 1. bubmorexa LIOK
P Y . P . T 14.04.2026 | https:/m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN, IEAArOr U rpaskIaHuH
PesepBurlii ypok. O000111€HIE U
58 CI/ICTgMaTI/BZIII)I/I?I 3Hanuii / Beepoccuiickas Bubmiorexa IJOK
P 16.04.2026 | https://m.edsoo.ru/00adb33c
IpoBepoyHas pabora
KonTponsHas padora Ne4 o teme «CtpoeHue
. bubnuorexa [JOK
59 aToma. XuMHu4eckas cBsI3b» / Becepoccuiickas
21.04.2026 | https://m.edsoo.ru/00adb486
npoBepovHas pabora
60 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnuoreka [JOK
XUMHUYECKUX DIIEMEHTOB 23.04.2026 | https://m.edsoo.ru/00adaab8
61 HMonnas xummuyeckas cBI3b Bubmiorexa LIOK
28.04.2026 | https://m.edsoo.ru/00adac34
62 KoBanenTHas noisipHas XuMu4uecKas CBI3b Brbmmotexa HOK
P 30.04.2026 | https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
63 KoBaneHntHas HenossipHas XUMUYECKas CBSI3b
05.05.2026 | https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
64 C
TCTICHE ORHCICHIA 07.05.2026 | https://m.edsoo.ru/00adae28
65 OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIIUNA Bubmiorexa IJOK
p 12.05.2026 | https://m.edsoo.ru/00adb076
66 OKHUCIIUTEIN U BOCCTAHOBUTEIU Brbmmotexa HOK
14.05.2026 | https://m.edsoo.ru/00adb076
67 Peseprublit ypok. O600IIeHNE T bub6nmoreka LIOK
cucTemarusanus 3HaHui no reme «CtpoeHue 19.05.2026 | https://m.edsoo.ru/00ad9cb2
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aToMa. XUMHUYECKas CBI3b»

68 PesepBuslit ypok. O6001IeHuEe U | bubnuorexa [JOK
cUCTeEMaTU3alus 3HaHU! 21.05.2026 | https://m.edsoo.ru/ff0d61c6
69 PesepBHelit ypok . O60611eHNE 1 |
cUCTEMaTU3alusl 3HaHUH 26.05.2026

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

69



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaunuyecTBO 9acoB DJIeKTPOHHbIE
Ne aTa ndpoBbie
Tema ypoka Kourtpoar | Ipakruuec | A uupp
n/n Bceero HbIC KHe U3yYeHUs o0pa3zoBaTtejibHbIE
padoTbI padoThI pecypchl
ITepunonnuecknii 3axoH. Ilepromgnueckas
1 cnfTeMI; XAMUYECKHAX BHGMIG):HT(I)LB pI Y| 1 bubmorexa [JOK
T 02.09.2025 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
2 XUMHUYECKHUX DIIEMEHTOB MEPBLIX TPEX 1 bubnnorexa LIOK
P P 04.09.2025 | https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bubnnorexa [JOK
HEOPraHUYECKUX BEIIECTB 09.09.2025 | https://m.edsoo.ru/00adb7e2
4 Bupl XUuMU4YeCKOW CBS3U U THUIIBI | bubnuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK 11.09.2025 | https://m.edsoo.ru/00adbac6
KonTponbhas padora Nel no teme
5 «IToBTOpEHHE OJieHue 3HaHUH 1 1
BTOpPEHUE U YTITyOJICHUE 3HAHHMA 16.09.2025
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
6 Kiaccudpukanuss XMMUYECKUX PEaKIIHi 110 1 bubnmnoreka [JOK
pa3IMYHBIM IPU3HAKAM 18.09.2025 | https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOUN peaKIuu.
7 [ToHsiTHE O TOMOIE€HHBIX U T€TEPOTr€HHBIX 1 buGmmorexa LOK
P 23.09.2025 | https://m.edsoo.ru/00adbe9a
peaKIMIX
[ToHsiTHE O XUMUYECKOM PAaBHOBECHH.
g ®DakTOpPBI, BIUSIOIINE HA CKOPOCTh | bubnuoreka [JOK
XMMHYECKON PEaKIMU U MOJ0KEHUE 25.09.2025 | https://m.edsoo.ru/00adc28¢

XUMHUYCCKOT'O paBHOBCCHA
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9 OKHCITUTETbHO-BOCCTAHOBUTEIIHHBIC bubmuoreka [JOK
peakiuu 30.09.2025 | https://m.edsoo.ru/00adcade

10 Teopus 3NEKTPOIUTUUECKON JUCCOIUALUY. bubmmoreka [JOK
CunpHbI€ U Cl1adble AIEKTPOIIUTHI 02.10.2025 | https://m.edsoo.ru/00adcd68

11 Nonnble ypaBHEHUS peaKIuid bubmorexa [IOK

P peaitt 07.10.2025 | https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCTIOT U
12 OCHOBaHUU B CBETE MPEACTABICHUH 00 buGmorexa HOK
. P 09.10.2025 | https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYECKON TUCCOLUAIIUN
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MIPEACTABICHUI 00 AIEKTPOTUTUIECKOM bubmorexa [JOK
bel P 14.10.2025 | https://m.edsoo.ru/00add8b2
JIUCCOIUAIINN
14 [TonsiTue o runponnse coneu bubmorexa HOK
AP 16.10.2025 | https://m.edsoo.ru/00add9d4
bubnuorexa [JOK

15 6006 i
(JGOOMERHE H CHCTEMATASAIH SHAHMH 21.10.2025 | https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubnuoreka [IOK
AKCIEPUMEHTAIBHBIX 33724 23.10.2025 | https://m.edsoo.ru/00addbfa
KonTponbHas padora Ne2 o teme

17 «DNEKTPOIIUTUYECKAS] TUCCOLIUALIMS bubmorexa HOK

P 8 HIATIL 06.11.2025 | https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»

18 OO01mas XxapakTepuCTHKA raJOreHOB. bubnmoreka [JOK
XUMHUYECKUEe CBOMCTBA HA MMPUMEPE XJIopa 11.11.2025 | https://m.edsoo.ru/00addfe2
Xnoposogopona. CossiHast KHCIIOTa,

19 XI/IMII/)ILIGCIi[I/Is CiOﬁCTBa MOJTy4YeHHUE bubmorexa [IOK

’ i ’ 13.11.2025 | https://m.edsoo.ru/00adel04
MpUMEHEHHE

20 [IpakTuueckas padora Ne 2 o Teme bubnuoreka [IOK

«[IomydeHnue COITHON KUCIOTBI, U3Yy4CHUE 18.11.2025 | https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Breraucnenus no YPaBHCHUAM XUMHUYCCKUX

21 €aKIIMil, €ClIM OJIUH U3 PEareHTOB JaH B bubmorexa HOK
pearii, A P A 20.11.2025 | https://m.edsoo.ru/00ade488
U30BITKE
2 OO01mas xapakTepucTHKa 3J1eMeHTOB VIA- bubnmoreka [JOK
TPYIIIbI 25.11.2025 | https://m.edsoo.ru/00ade64a
ANI0TpONHBIE MOJIU(DUKAIIUN CEPBHI.
23 Haxomp €HUE Cepbl Hq)eé coe I/IHGI;){I/If/'I B bubmorexa [IOK
a p f[ 27.11.2025 | https://m.edsoo.ru/00ade64a
npupoe. XMMHYECKHEe CBOMCTBA cephbl
24 CepoBogopoi, cTpocHHE, (PU3HUECKUC U bubnmnorexka [JOK
XMMHYECKHUE CBOMCTBA 02.12.2025 | https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KUCIOTA,
25 ¢u3nveckre 1 XUMHYECKHE CBOMCTBA bubmorexa [JOK
’ 04.12.2025 | https://m.edsoo.ru/00adea28
IPUMCHCHHE
XUMUYECKUE pPeaKllui, JIekKaIllle B OCHOBE
26 MPOMBIIIIEHHOTO CII0C00a MOJIy4YeHUSs bubnmnorexa [JOK
CEpPHOM KUCIOTHl. XUMUYECKOE 3arpsi3HEHHE 09.12.2025 | https://m.edsoo.ru/00adec8a
OKpY>KaIoIEi Cpeibl COEAUMHEHUSIMH CEPbI
7 Brruncnenue MmaccoBoil 101 BbIXOJa bubmmoreka [JOK
MPOJIYKTa PEaKLK1 11.12.2025 | https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTuKa 3J1eMeHTOB V A-
)3 rpynnsl. A30T, pacpoCTpaHEHHE B Bbu6mmoteka [IOK
npupoie, GU3HIECKUE U XUMUICCKUE 16.12.2025 | https://m.edsoo.ru/00adeca6d
CBOMCTBa
29 AmMEaK, ero Gpu3n4YecKkue 1 XUMHIECKUE bubnuoreka [IOK
CBOMCTBA, ITOJIy4Y€HUE U IPUMEHEHUE 18.12.2025 | https://m.edsoo.ru/00adf004
30 [TpakTuueckast pa6ora Ne 3 mo Teme bubmmoreka [JOK
«lomydyenre aMmmuaKka, U3y4eHue ero 23.12.2025 | https://m.edsoo.ru/00adf180
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CBOWCTB»

A30THas KUCHOTa, €€ hu3nuecKkue u

bubnnoreka [JOK

31
XUMHUYECKHE CBOIICTBA 25.12.2025 | https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIEU
1 aMMOHHUS B KQUECTBE MUHEPAITBHBIX bubnnoreka [JOK
ynoopenuit. XuMHUECKOE 3arps3HeHHe 30.12.2025 | https://m.edsoo.ru/00adf518
OKpY>KaroIIel cpelibl COeAMHEHUSMHU a30Ta
®dochop. Oxcun dpocdopa (V) u pochopuas
33 KHCJIOTa, PU3HUECKUE M XUMHUCCKHE buGmmorexa LOK
L 13.01.2026 | https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYEHUE
Hcnonb3oBanue hocdaToB B Ka4eCcTBE
34 MHUHEPaAJIbHBIX YA00peHni. 3arps3HeHue bubmmorexa LOK
P o yAORP . P 15.01.2026 | https://m.edsoo.ru/00adfc20
PUPOIHON cpenbl hocharamu
35 Yraepon, pacripocTpaHEHHE B IPUPOJIE, bubnmnorexa [JOK
bu3nYecKre U XUMUYECKHUE CBOMCTBA 20.01.2026 | https://m.edsoo.ru/00adfd9¢
Oxkcunel yraeposa, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. JKOJIOTHYECKUE bubnuorexa [JOK
po0JieMbl, CBSI3aHHBIE C OKCHJIOM yTiepoza 22.01.2026 | https://m.edsoo.ru/00adfebe
(IV)
37 YronpHas KUCJIO0Ta U €€ COJIU buGmmorexa LOK
27.01.2026 | https://m.edsoo.ru/00aec006¢
[IpakTuueckas padora Ne 4 o Teme
38 "[Tosmy4yeHue yriieKucioro rasa buGmnorexa LOK
v T ) \ 29.01.2026 | https://m.edsoo.ru/00ac027¢
KauecTBenHnas peakmusi Ha KapOOHAT-HOH
[TepBoHauanbHBIC TOHATHS 00
39 OpPraHUYeCKHUX BEIIECTBAX KaK O bubmmorexa LOK
P B 03.02.2026 | https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yTIIepoaa
40 Kpemnuii u ero coenunenus bubnmoreka [JOK
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05.02.2026 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5. Perenue
A1 AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6mmoreka [IOK
«Baxxuenime HeMeTAIUIBL U UX 10.02.2026 | https://m.edsoo.ru/00ac0bf2
COEIMHEHU S
KontponsHasg padora Ne3 o reme
42 «Ba;xII){eﬁmne ieMeTaJ‘IJ‘ILI U UX buGnnorexa LIOK
12.02.2026 | https://m.edsoo.ru/00ae0el8
COEIUHEHUSI
OO01mas XxapaKTepUCTUKAa XUMHUYECKUX
43 3JIEMEHTOB — METAJUIOB. MeTauindyecKas bubnuorexa [JOK
CBSI3b M METaJUIMYECKask KpUCTAIMUECKas 17.02.2026 | https://m.edsoo.ru/00ae103e
pemérka. Pu3nUecKre CBOMCTBA METAIIIOB
XHUMHUYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMUYECKUHN DAL HAOPSHKCHUH buGnnorexa LIOK
P PAA P 19.02.2026 | https://m.edsoo.ru/00ael 156
METAJUIOB
OO61mue criocoObl OTYyYSHHUS METAJLIOB.
45 CmuiaBbl. Beraucienus no ypaBHEHUAM bubmmoreka [JOK
XUMHYECKUX PEAKLU, €CIIU OOUH U3 24.02.2026 | https://m.edsoo.ru/00ael 156
PEareHTOB COJEPIKHUT MPUMECH
46 TlousTie 0 KOppPO3UU METAILIOB bubnnorexa LIOK
pp 26.02.2026 | https://m.edsoo.ru/00aec1278
bubnuorexa [JOK
47
[lenoumnie merael 03.03.2026 | https://m.edsoo.ru/00ae14b2
48 OKcuabl U THAPOKCUIBI HATPUA U KAJIUI buGnnorexa LIOK
A P A P 05.03.2026 | https://m.edsoo.ru/00ac14b2
49 [llemouHoO3eMeIbHBIC METAIIIBI — KAJIbIHH 1 bubnuorexa [JOK
Maraum 10.03.2026 | https://m.edsoo.ru/00ael5e8
50 Baxueiine coeIMHEHNS KalbLUS bubnmoreka [JOK
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12.03.2026 | https://m.edsoo.ru/00aelS5e8
51 600 i
O06o01IeHre U cucTeMaTr3aIus 3SHAaHUH 17.03.2026
52 JKEcTkoCTh BOABI M CIIOCOOKI €€ yCTpaHSHHS bubmorexa [IOK
A ye1p 19.03.2026 | https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "YKECTKOCTH BOBI U METOJIBI €6 bubmmorexa [IOK
" A A 24.03.2026 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmmoreka [JOK
>4 AJIOMHHHH 26.03.2026 | https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe cBOWCTBA OKCHIA U bubmmoreka [JOK
TUJIPOKCHUIA 07.04.2026 | https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
XK
36 Ces0 09.04.2026 | https://m.edsoo.ru/00ae1d86
57 Oxkcupl, TMAPOKCUIBI U conn xkene3a (1) n bubnmnorexka [JOK
xenesza (I11) 14.04.2026 | https://m.edsoo.ru/00ae35e6
58 600 i
O06o01IeHre U cucTeMaTr3aIus 3SHAaHUH 16.04.2026
[TpakTnueckas padota Ne 7. Permenue
59 AKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmorexa [IOK
P . A 21.04.2026 | https://m.edsoo.ru/00ae3de8
«BaxxHelmme MeTauIbl ¥ UX COSIUHEHUS
Berurcnienus Mo ypaBHEHUSM XUMHYECKHX
€aKIMH, eClIU OJINH W3 PEarcHTOB JIaH B
60 E36I)IHTK6 WJTH CO Z[e )KI/ITF;I HMECH " bubmmorexa LOK
A°p . P ' 23.04.2026 | https://m.edsoo.ru/00ael1750
Brrunciaenus MaccoBo 1011 BbIXO/a
MPOJYKTa PEaKiuu
61 O06o001IeHre U CUCTEMAaTH3aIUsl 3HAHUI

28.04.2026



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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

KonTponbHnas padora Ne4 o teme

62 «Baxunelme MeTamibl ¥ UX COSIUHEHUS ! 30.04.2026
63 BemecrBa u Mmarepuaisl B IOBCEAHEBHOMU 1 bubmmoreka [JOK
JKU3HU YEI0BEKA 05.05.2026 | https://m.edsoo.ru/00ae3{50
64 XHUMHUYECKOE 3arps3HEHUE OKPYKaIOIIEH 1 bubnmoreka [JOK
cpebl 07.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHn# 3K0JI0rHuecKUX 1 bubnuoreka [IOK
npo0sem 12.05.2026 | https://m.edsoo.ru/00ae4270
66 PesepBHslit ypok. O600111eHIE 1 | bubmmoreka [JOK
crucTeMaTu3aluys 3HaHUI 14.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PesepBHslit ypok. O600111eHIE 1 | bubmmoreka [JOK
CHUCTEMaTHU3alMs 3HAHUN 19.05.2026 | https://m.edsoo.ru/00adb33c¢
68 PesepBHeIil ypok. O600IICHHE 1 | bubnmnoreka [JOK
CHUCTEMaTHU3alMsI 3HAHUN 21.05.2026 | https://m.edsoo.ru/00ad9cb2
69 PesepBHblil ypok 1 26.05.2026
OBIIEE KOJIMYECTBO YACOB I10 69

I[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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 KIIACC
Kon
nposeps .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
emoro o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabT
ara
1 ITo teme: «IlepBoHaYanbHbIE XUMHUYECKUE TOHSATUSD)
pacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHX IIOHATHMA: aTOM, MOJIEKYJa,
XUMUYECKUM 3JEMEHT, MNPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh
(omHOpOIHAS U HEOJHOPOJHAsS), BaJCHTHOCTh, OTHOCHUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMWYECTBO BEUIECTBA, MOJIb, MOJISpHas Macca,
1.1 MaccoBas J0Js XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJISIPHBIA O0BEM,
XUMHUYECKasi peakius, Kiaccuukamus peakiuil: peakuu COeIuHEHUS,
peaKuu Pa3JIOKCHUS, PEAKIMH 3aMEIICHHUs, peakiuu OOMEeHa, 3K30- U
SHAOTEPMUUYECKUE PEAKIUH, TeIJI0BOK A (EKT peakiuu, pacTBOpP, MacCoBast
JI0JIS BelecTBa (MPOICHTHAs KOHILIEHTPAIKsI) B pacTBOpE
- WJUTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TOHSATUH U
' MPUMEHSATH 3TU NOHATHUS IPU ONMHUCAHUM BEIIECTB U X MTPEBPAICHUI
13 UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBIeHUs! (hOpPMyIT BElIeCTB
' Y YPAaBHEHUM XMUMHUYECKUX PEaKIINi
14 pacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHHS MAacChl BEILIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHsI, 3aKOHAa ABOTraipo
1.5 OTIpEeIeNATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
L6 KIaCCU(UIIMPOBATh XUMHUYECKHE peakiuu (10 YHCIy U COCTaBy
' YYaCTBYIOIIMX B PEAKI[MH BEIIECTB, MO TEIIOBOMY (D (DHEKTy)
1.7 BBIYHCIISITH OTHOCUTEBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BELIECTB
L8 BBIUMCIISATH MACCOBYHO JIONKO XHMHYECKOro »JJeMeHTa 1o (opmyre

COCIUHCHMHA,




1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCUHICCTBA B PaCTBOPC

1.10

MNPpUMCHATL CCTCCTBCHHOHAYYHBLIC MCTOABLI IIO3HAHUA — Ha6JIIOI[€HI/I€,

U3MEpeHHe, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peasbHbIM U MBICTICHHBIN )

ITo Teme: «Baxneiimue npeaACTaBUTCIM HCOPIraHNYCCKUX BCIICCTB»

2.1

PaCKpbIBATb CMBICJI OCHOBHBIX XHWMHUYCCKUX MOHSTHH: OKCHJ, KHCIOTAa,

OCHOBAHHE, COJIb

2.2

ONpeAeNsiTh MPUHAJIEKHOCTh BEIIECTB K OINpEeAeIEHHOMY  Kilaccy

coenuHeHul no popMynam

23

KJIACCU(UITUPOBATH HEOPTAHUYICCKUE BEIIECTBA

24

XapaKTCpU30BaATb (OHI/ICBIBaTL) O6H_II/IG XHMHYECKHE CBOMCTBA BCIICCTB
Pa3JIMYHbIX KJIACCOB, MOATBCPIKAAA OINHNCAHUC NPUMEpAMU MOJICKYJIIAPHBIX

YPaBHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLIUN

2.5

IMPOrHO3UpPOBATH CBOMCTBa B€IICCTB B 3aBUCUMOCTH OT HX KaYCCTBCHHOI'O
COCTaBa, BO3MOKHOCTH IIPOTCKAHUSA XHUMHYCCKHX HpeBpaH_ICHI/Iﬁ B

PA3IMYHBIX YCIIOBUAX

2.6

CJIEZIOBATh MPaBHJIAaM MOJIb30BAHUS XUMHUYECKOW TOCY 101 M J1a00paTOPHBIM
o0opyJoBaHHEM, a TaKXe MpaBuiIaM oOOpalleHus C BeIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSMH TIO BBINOJHEHHIO JTAOOPAaTOPHBIX
XMMHUYECKHX ONBITOB IO MOJYYEHUIO U COOMPaHMIO Ia3000pa3HbIX BEILECTB
(Bomoposa W KHUCIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OIPENEIEHHON
MaccoBOW J0JIeldl pacTBOPEHHOTO BELIECTBA, IJIAHUPOBATh U IPOBOIUTH
XUMHYECKHE AKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB INEIOYEH H

KHCJIOT C ITIOMOIIbYO HHAUKATOPOB (J'IaKMyC, (beHOJ'I(bTaJ'ICI/IH, MCTHJIOPAHK H

Apyrue)

2.7

IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOM peaKIuu

ITo Teme: «llepnoanueckuii 3akoH u Ilepruoanueckas cucreMa XUMHYECKUX
sneMmeHToB JI. M. MenneneeBa. CtpoeHue aroMoB. XUMHYECKas CBS3b.

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC peakunum»

3.1

PaCKpbIBaATh CMBICJI OCHOBHBLIX XHWUMHYCCKUX MMOHSATHUH: AApO aroma,
3HCKTpOHHLII>'I clioit aToMa, aToOMHasd Op6I/ITaJ'II>, paanycC atomMa, XUMHUYCCKaA
CBA3b, noJjrsipHas n HCIIOJIAApHAaA KOBaJICHTHAasA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTh, MOHHAA CBsA3b, HOH, KAaTHUOH, AaHHOH, CTCIICHb

OKHCIICHUA

3.2

KJIaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC DJICMCHTHI
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OMHUCBHIBATh M XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuonnueckoi
CHCTEMBbl XMMHUYECKHX 3JIEMEHTOB: pa3jInyaTh NOHATUS «TJIaBHAs MOATPYIIa
(Arpynna)» u «nobounas noarpynmna (brpynmna)», «manbie» U «O0JbLINE»

ICPpUOAbI

3.4

packpeiBaTh cMmbici  Ilepuogmueckoro 3akoHa J[.MI. MeHnaeneena:
JIEMOHCTPUPOBAaTh TMOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB

XUMHWYCCKHUX 3JICMCHTOB OT HX IIOJIOXKXCHHUS B HepHOHquCKOﬁ CHUCTEMC

3.5

COOTHOCUTh 00O3HA4YECHUs, KOTOpPbIE UMetoTcs B Tabmuie «llepuoaudeckas
cucteMa xumudeckux odjemeHtoB J[.M. MenjaeneeBay ¢ YHMCIOBBIMHU
XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKHX AJIEMEHTOB (COCTaB W
3apsn  Aapa, OOIIee YHCIO DJJIGKTPOHOB M paclpeielieHue WX 110

AIIEKTPOHHBIM CJIOSIM)

3.6

OIPCACIIATL CTCIICHDb OKHUCJIICHUA 3JICMCHTOB B 6I/IHapHI>IX COCANHCHMUAX

3.7

ONpeAensiTh BHJA XUMHUYECKOM CBA3M (KOBaJIEHTHas M MOHHas) B

HCOPraHNMYCCKUX COCANHCHHUAX

9 KJIACC

Kox
nposepsie
MOI0
pe3yJibTa
Ta

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHusl

ITo Teme: «BeliecTBo U XUMHUYeCcKas peaKnus»

1.1

pacKpbIBaTh  CMBICI  OCHOBHBIX XUMHYECKUX IIOHATHH:  pacTBop,
BJIEKTPOJUTBI,  HEAJEKTPOJUTHI,  DJIEKTPOJIUTUYECKAss  JHUCCOLMalus,
peakiuu HOHHOTO OOMEHa, KaTallu3aTop, XUMHUYECKOe paBHOBECHE,
oOparuMble U HEOOPATUMEBIC PEAKIUHU, OKUCIUTEIHHOBOCCTAHOBUTEIHHBIC
pEaKLnH, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKUCIEHHE U BOCCTaHOBJICHHUE,
amoTpornus, aM(pOTePHOCTh, XUMHYECKas CBsI3b (KOBAJICHTHAs, MOHHA,
METaJlIM4ecKas), KpucTajsinyeckass  peméTka, CIUIaBbl, CKOPOCThb

XUMHYECKON peakiuu

1.2

HWIUIIOCTPUPOBATHL B3aWMOCBA3b OCHOBHBIX XHMHYCCKHUX MIOHATHH H

INPUMCHATD OTHU ITOHATHUSA IIPU OIIMCAHHUH BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIAATb  YPABHCHUA SHGKTpOHHTquCKOﬁ AJucconangmnm  KHUCJIOT,




LIEJI0YEN U COJIEH, ITOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKLUUI HOHHOTO

oOmeHa

1.4

PaCKpbIBaTh CYIIHOCTb  OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

IIOCPEACTBOM COCTaBJIEHUS JIEKTPOHHOI'O OajaHca 3TUX peakUuit

1.5

IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XMMUYECKON peakuuu

Ilo Temam: «Hemerammsl m ux COCAMHCHUA» U «Metaiiel M HX

COCAUHCHUA»

2.1

XapakTepu30BaTh (OMUCHIBaTH) OOMIME M cHelUPUYECKHEe XHUMHUYECKUE
CBOMCTBAa MPOCTBIX M CIOXKHBIX BEIIECTB, IOATBEPKIAs OINKUCAHUE
[IpUMEpPaMU MOJIEKYJISPHBIX U HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX

XUMHYECKUX PEAKIU

2.2

COCTaBJIATb YpPAaBHCHUA peaKuHﬁ, MOATBCPIKAAIOIUX CYHICCTBOBAHUC

Te€HETUYCCKOMN CBSA3U MCIKAY BCUICCTBAMU PA3JIMYHBIX KIIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHMUA,
BO3MOXHOCTH TIIPOTCKAHHA XHUMHUUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSIX

24

CIeAOBaTh  IpPaBWJIAM  I[IOJb30BAaHHMS  XMMHYECKOW  NOCYIOH U
nabopaTopHbIM  00OpYJOBaHMEM, a TaKkKe IpaBHJIaM OOpaleHus ¢
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIUSAMH 1O BBIIOJHECHHIO
1ab0paTOPHBIX XUMUYECKHUX OIBITOB IO TMOJNYYEHHUIO M COOUPAHUIO

ra3000pa3HbIX BEIICCTB (aMMHUAKa U YTJIEKUCIIOTO rasa)

2.5

MIPOBOJIUTH PEAKIUH, MTOITBEPKAAOIIIE KAaUeCTBEHHBIH COCTAB Pa3InYHBIX
BEILECTB: pACIIO3HABAaTh OMNBITHBIM IyTEM XJIOPUA-, OpPOMHI, HOAWI,
kapbonar, ¢ocdar, cunukar, Ccyabpar, THAPOKCUIHOHBI, KAaTHOHBI
aMMOHUS, HMOHBI HW3yYCHHBIX METAJUIOB, NPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHUUECKUX BEIIECTB

[To Teme: «XuMuUs U OKPYKAIOIIAsI CPeay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux nossatuil: IIJIK Bemecrtsa;

KOppo3usa MECTAJLJIOB

3.2

MIPUMEHATh OCHOBHBIE ONEPALIMH MBICIUTEIbHOMN AESITEIIBHOCTA — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEMAaTHU3aIIUIO, BBISIBICHUE IPHINHHO-
CJICJICTBEHHBIX CBSI3€H — JUISI U3yYEHUs] CBOWCTB BEIIECTB M XUMHUUYECKHX
peakuii; ecTeCTBEHHOHAYYHBIE METOJAbl IO3HAHUS — HaOIIOJCHUE,

U3MEpEHUE, MOIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICIEHHBIN)




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KJIACC

Kox

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUS

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKUC ITOHATHUA

1.1

Hpez(MeT XUMUH. POlIb XMMUHM B KM3HHM 4YE€JIOBEKA. XMMHUS B CHCTEME HayK.
Tena u BemectBa. Pu3nUecKUe CBOIMCTBa BCIICCTB. ArperaTHoe COCTOsIHUC

B€IICCTB

1.2

Ilonstue o METOJax IIO3HAaHUA B XUMUU. Yucteie B€IICCTBA U CMECCH. CnocoObl

pasaciiCHus cMmecein

1.3

ATOMBEI WH MOJICKYJIBI. Xnumuyeckne 31eMeHThl. CHMBOJBI  XHUMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4

Xumnueckasi Gopmyia. BaleHTHOCT, aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aroOMHas — Macca.
OTtHOcHTEeNbHAA MOJIEKYJIIpHAs Macca. MaccoBas 1011 XMMHYECKOTIO JIEMEHTA

B COCIUMHCHUU

1.5

KomnuectBo BemiectBa. Mosb. MounsspHas macca. B3anMOCBS3b KOJIMYECTBA,
Macchl M 4HMcia CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuérel mo Qopmynam

XUMHNYCCKHUX COG,I[I/IHCHI/Iﬁ

1.6

Du3nyecKue U XMMUYECKHUE SIBICHHA. XUMHUYECKas peakuus U € INPU3HaKU.
3aKOH COXpaHEHHS MACChl BeNIeCTB. XUMU4ecknue ypaBHeHus. Kinaccuduxamnms

XUMHUYECKHUX peaklui (COequHEHMS, pa3IoKEHUs, 3aMellleHns], 00MEeHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH IMOCYI0H, C MPaBHIaMH
pabotel B naboparopun u mnpuémMamu oOpaiieHus ¢ JIaDopaTOPHBIM
o0opyJIOBaHUEM, HU3y4eHHE M ONHCaHUEe (U3UYECKHX CBOHCTB 00pa3IoB
HEOPraHMYECKUX BEIECTB, HaOMOAeHNEe (QU3NYecKuX (TUTaBJIICHWE BOCKA,
TasHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKe, KHIICHUE W KOHJICHCAIUS BOJBI) U
XUMHYECKHX  (TOPCHHE CBEYM, MPOKAIUBAHHE  MEIHOW  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJila C KHCJIOTOW) SIBIICHUH, HAONIOJICHUE W OIMCaHHE
NPU3HAKOB TIPOTEKAHUS XUMHUYECKHX peakiuii (pa3liokeHHe caxapa,
B3aUMOJICHICTBHE CEPHOH KHCIOTBI C XJIOPUAOM Oapus, pasloKeHHE
runpokcuaa Meau(ll) mpu HarpeBaHuu, B3aMMOJICHUCTBUE Kejie3a C PAaCTBOPOM
comu meau(1l), uzyyenue crocoboB paszzenenus cMecer (C MOMOIIBIO MarHUTa,

¢bunbTpOBaHUE, BHINIAPUBAHUE, AUCTHILIALUS, XpomaTorpadus), IPOBEICHHE




OYNCTKH TIOBApEHHOW CONHM, HAONIOJEHHE W ONHCAHUE pPEe3YJIbTAaTOB
MPOBEJCHUS OMbITA, WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChl, CO3/IaHUE

MoJiee MOJIEKYI (IIapOCTEPHKHEBBIX )

Baxwuelime npeactaBuTeNIn HEOPraHUYECKUX BEIECTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopon — sineMeHT U mpocroe
BenlecTBo. Haxokaenue kuciopoja B mpupoje, GU3MYecKue U XUMUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. Ilpumenenne kucnopona. CrocoObI
MONyYeHUsl KHUCIOpOoAa B IJIabOpaTOpUM W TMPOMBIIUIEHHOCTU. KpyroBopot

Kuciopoaa B npupoje. O30H — aioTponHas MoAupUKaLys KUCI0poa

2.2

TernoBoii 3pPexT XuMHUUECKOi peaKkIiy, TEPMOXUMHUYECKUE YPABHEHUS, IK30-
Y DHJIOTEPMUYECKHUE peaKIMU. TOIIMBO: Yroib U METaH. 3arpsi3HEHNE BO3yXa,

YCUJICHUC ITAPHUKOBOI'O 3(1)(1)6KTa, pa3pyuIeHue 030HOBOI'O CJI0

23

Bonopon — snement u npocroe BemectBo. HaxoxkaeHne BoIopoja B IPUPOJE,
¢u3nyeckue M XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOOBI MOJTYyYSHHSI.

Kucnote! u conmu

24

MounspHbiii 00bEM ra3oB. Pacu€Tbl Mo XMUMUYECKUM ypaBHEHUSIM

2.5

®usnueckue cBoWcTBa BOAbl. Boma kak  pactBoputenb. PacTBOphI.
HacpiiieHHbple 1 HEHACBHIIEHHBIE PacTBOPLI. PacTBOPUMOCTh BEILIECTB B BOJIE.
MaccoBass nons BewmecTBa B pacTBope. XHMHYECKHUE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IpHUpoAe U B XKU3HU yesoBeka. KpyroBopot
BOAbl B Ipupoje. 3arps3HEHUE NpUpOAHBIX BoA. OXxpaHa U OUYUCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccudpukanus Heopranmdeckux coenuHeHuidd. Okcunbl. Kiaccudukanus
OKCHJIOB: cojieoOpasyromiue (OCHOBHBIE, KHCJIOTHBIE, aM(oOTepHbIe) U
HeconeoOpaszyronie. Homenknarypa okcuioB. Dusmueckue W XUMHUYECKHE

CBOMCTBA OKCHJIOB. HonyquHe OKCHIOOB

2.7

OcHoBanus. Knaccupukanuss ocHoBaHMM: INENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHnkiatypa ocHoBaHnN. PU3NYECKUE U XMMUYECKHE CBOWCTBA

ocHoBaHui. llonyyenne ocHOBaHUN

2.8

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusudeckue u
XUMHUYECKHe cBoucTBa KuciaoT. Psn aktuBHoctH MetayuioB H.H. Bbekerosa.

HonyquHe KHCIIOT

2.9

Comu. Homenknatypa coneil. dusnyeckue U XMMHUYECKHE CBOICTBA COJIEH.

[Tonyuyenue conen




2.10

I'enermueckas cBI3b MCKAY KiIacCaMM HECOPTraHNMYCCKUX COGZ[I/IHGHI/Iﬁ

2.11

XWMHMYECKUH  DKCIIEPUMEHT: KA4eCTBEHHOE  OIPENCIICHUE  COIECPIKAHMS
KHCJIOpO/ia B BO3/JyXe, MOJydyeHue, coOOMpaHue, paclo3HABaHUE U H3ydYEHHE
CBOWCTB KHCJIOpO/a, HAOMIOIEeHNE B3aUMOCHCTBUS BEIIECTB C KUCIOPOJIOM U
YCIIOBHS BO3HHUKHOBEHUS U MpEKpalleHUs TopeHus (moxkapa), 03HaKOMJICHHUE C
o0Opa3laMu OKCHJOB W OIMCAaHWE MX CBOWCTB, IIOJIyueHHE, COOMpaHUe,
pacrio3HaBaHWE M H3YyYEHHUE CBOICTB BOAOpojAa (TOpeHHE), B3aUMOAEHCTBUE
Boziopoja ¢ okcuaoM Meau(Il) (Bo3MOXXHO MCIIOJIb30BaHUE BUICOMATEPUATIOB),
HaOroieHue 00pa3loB BELIECTB KOJIMYECTBOM | MoJb, HCCIEIOBaHUE
0COOEHHOCTEH pAacTBOPEHHUS BEUIECTB C pa3IMYHOW PaCTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MaccOBOM J10Jiel pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEWUCTBHE BOJbl C METAUIAaMM (HATPUEM U KaJlbLIUEM)
(BO3MOKHO HCIIOJIb30BaHME BUAECOMATEPHUAIOB), OIpPEACIIEHUE PpPacTBOPOB
KUCJIOT W LIeJloued C IOMOUIbI0 HHIMKAaTOpPOB, HCCIENOBaHUE 00pa3LoB
HEOPraHMYECKUX BEILECTB pa3jM4YHBbIX KJIACCOB, HAOJIIOJEHHE W3MEHEHUs
OKpacKM HWHAMKATOPOB B pacTBOpax KHCIOT U IIENOoYeH, H3ydeHHe
B3auMmoJieiicteusa okcuga menu(Il) ¢ pacTBopoM cepHON KHCIOTBI, KHCIOT C
MeTaJulaMH, peakiuii HelTpain3aluy, MoJlydeHlue HepacTBOPUMBIX OCHOBAHUIA,
BBITECHEHHE OJIHOTO MeTalla JpPYI'MM M3 pacTBOpa COJIM, pELIeHHE
IKCIEPUMEHTANBHBIX 3a/ad 1Mo TeMe «BakHe#mme Kiacchl HEOpPraHMYECKUX

COEIUHEHUN))

Ilepuonnueckuii 3akoH u [leproanueckas cucTeMa XUMUYECKUX SJIEMEHTOB
JI.N. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBI3b. OKUCIUTEIIbHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

3.1

[lepBble TOMBITKH KiacCU(UKAIUU XHUMHYECKHX 3JeMeHToB. llonsTHe O
IpyIINax CXOJHBIX 3JIEMEHTOB (ILEIOYHbIE U IIEJTOYHO3EMENIbHbIE MEeTalllbl,
TaJloTeHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT amdoTepHbIE

OKCHUAbI U THAPOKCHUIbI

3.2

[lepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMHIeCcKux semMeHToB J[. M.
Meneneesa. Koporkonepuoanas 51 JUIMHHOIIEPHOHAS (dopMbl
[lepuoauueckoit cucteMbl xumuueckux snemeHtoB .M. Menneneena.
[Iepuoasl u rpynnbl. PU3HYECKH CMBICH MOPSAAKOBOIO HOMEPA, HOMEPOB

nepruoaa 1 rpyIiibl 3JICMCHTA
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Ctpoenune aromoB. CocTaB aTOMHBIX sifep. M3oronsl. DnekTponsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB IMEPBLIX 20 XUMHYECKHX DJICMCHTOB




[Iepnonnueckoit cucremsl .M. MenneneeBa. XapakTepucTUKa XHMHYECKOTO

3JIEMEHTA MO ero nonoxeHuro B [lepuonndeckoit cucreme J[.1. Menaeneena
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3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XUMHUYECKHUX HJIEMEHTOB,
METAUIMYECKUX W HEMETAIUIMYECKUX CBOWCTB MO TPyHIlaM W MEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u [lepuoanyeckoil cucTeMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTUsA Hayku U npakTtukd. .M. MenneneeB — y4€Hblid U

I'paXaaHUH

3.5

Xumuyeckasi cBs3b. KoBaneHTHas (MOJspHas W HEMOJspHas) CBS3b.

3HCKTpOOTpI/ILIaT€JII)HOCTI) XHUMHYCECKHUX 3JIEMEHTOB. VIoHHAs CBSI3h

3.6

Crenenpb oxuciacHus. OKUCIUTCILHOBOCCTAHOBHUTCILHBIC pCaKknuuu. Hpoueccm

OKHCJICHHS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHTEIIN

3.7

XUMHUECKUH SKCIIEPUMEHT: H3ydYeHUuEe O0O0pa3loB BEUIECTB METAUIOB MU
HEMETAJUIOB, B3aMMOJEHUCTBUE TMAPOKCHJA IIMHKA C PAacTBOPAMHM KHUCIOT H
LIEJI0YEH, MPOBEJEHUE OINBITOB, WUIIOCTPUPYIOUIUX IPUMEPBl OKUCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKuil (fOpeHue, peakliuu pas3ioKeHUsl, COETUHEHUS)

9 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT ColepKAHUSA

BemectBo u xumuueckas peakuus. [lopropenue

1.1

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucreMa XUMUYECKUX 3J1eMeHTOB J[. 1.
MengeneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTHM B WM3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOJIOB, KaIMs, KaabLUsg U HUX
COCIMHEHUN B COOTBETCTBUU C IIOJIOXKEHHEM 3JeMeHTOB B Ilepuogudeckoit

CUCTECMC U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BeliecTBa: BUAbl XUMHUYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEIIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKON PEILETKN
U BHUJa XUMUYECKOH cBs3u. Kiaccuuranms u HOMEHKIaTypa HEOPTaHUIECKUX
BEIECTB (MEXIyHapoJHas W TpUBHAJIbHAsA). XMMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K Pa3iIM4yHbIM KJIaccaM HEOPraHMYECKUX  COEAUMHEHUH,

TCHCTHUYCCKAsA CBA3b HCOPIraHMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMU4ecKuX peakiuii Mo pa3IudHbIM MIPU3HAKaM (110 YUCIY U
COCTaBy YYacCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3¢ (deKTy, Mo

W3MEHEHMIO CTCIIEHEH OKMCICHUS XMMHYCSCKHX JJIEMCHTOB, IIO O6paTI/IMOCTI/I,




M0 y4yacTHUIO Karajauszaropa). OK30- ¢ JHIOTEPMUYECKHE  PEaKIuH,

TCPMOXUMHNYCCKUC YPABHCHUA. ITonsTue o CKOpOCTHU XHMHYECKOM pe€aKuuu

1.4

ITousitre 00 O6paTI/IMI>IX n H606paTI/IMBIX XUMHUYCCKHUX PCAKIUAX. IlonsTue o
TOMOI'CHHBIX U I'€CTCPOTCHHLIX PCAKIUAX. IlonsTHEe 0 XUMHUYESCKOM PAaBHOBCCHHU.
CDaKTOpBI, BJIIMAIONIUEC Ha CKOPOCTb XUMHYECKOU p€akiuuu ¢H I10JOXCHHC

XUMHYCCKOI'0 paBHOBECCHUSA

1.5

OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE  ypaBHEHUH
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUMKA C HCIOJIb30BAHUEM METOAA

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3NEKTPOJUTUYECKON TUCCOUMALUU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karunonsl, annoHbsl. MexaHnu3m JUCCOLMAIMU BELIECTB C PA3IMYHBIMU BUAAMHU
xumudeckoi cBszu. CreneHp nucconuanui. CUIBHBIC W CIIA0BIC DJICKTPOJIUTHIL.
Peaknum woHHOTO OOMEHa. YCIOBHS MPOTCKAHUS PEAKIM HOHHOTO OOMCHA,
MOJIHBIE W COKpalIéHHbIE HOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHUCIOT,
OCHOBaHMH M CcoOJeil B CBeTe TMpPEACTaBICHUN 00 3IIEKTPOIUTHUYECKON

aucconuanuu. KauectBeHHbIEe peakiiny Ha HOHBL. [loHsATHE 0 THapoIn3e conei

1.7

XVMMHUYECKUN DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISAMH KPUCTAIIMYECKHX
PELIETOK HEOPraHUYECKUX BEUIECTB — METAIJIOB W HeMeTalsioB (rpadura u
ajMasa), CJIOXKHBIX BEUIECTB (XJIOpHUJA HATPHS); UCCIEIOBAHUE 3aBUCUMOCTHU
CKOPOCTM XHMHYECKOH peakIuu OT BO3JCHCTBHA pPAa3IMYHBIX (HaKTOPOB;
UCCJIEIOBAHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEIECTB,  IpoLEecca
JUCCOLMALMU  KUCJIOT, Mienouel M  conell  (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpPUAIOB); TPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MpPU3HAKU
IPOTEKaHUs peakluil HOHHOro oOMeHa (00pa3oBaHUE OCaJKa, BbIIEIEHUE ra3a,
o0pa3oBaHHE BOJIbl); OIBITOB, WIIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUui (rOpeHHe, peakluu pa3IoXKeHUs, COCAUHEHUs);
pacro3HaBaHUE HEOPTAHMYECKUX BEIIECTB C ITOMOIIBK KAYECTBEHHBIX PEAKLIUN

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannel u ux coeTuHEHUS

2.1

OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe CTeTIeHN OKucieHus. CTpoeHue u (pU3HMUecKue CBOHCTBA MPOCTHIX
BEUIECTB — TaJloOTeHOB. XWMHUYECKHE CBOICTBA Ha IpUMEpe XJopa
(B3auMoJIelicTBUE C MeTallJlaMH, HEMETAJUIAMHM, ILIEJI0YaMU). XJIOPOBOAOPO/I.

Consanas KHCJIOTa, XUMHWYCCKUC CBOﬁCTBa, IMOJIYYCHHUEC, IPUMCHCHHC. I[eﬁCTBHe




XJIOpa M XJIOPOBOAOPOJA HA OpPraHM3M 4eJIOBEKa. BakHeWIne XJIOpUIbl U UX

HaX0XXIACHHUC B IIPUPOJILC

2.2

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHbIE cTeneHn okuciaeHus. CTpoeHne u GU3NIECKHe CBOHCTBA
MPOCTBIX BEHIECTB — KHUCIOpPOAa M Cephbl. AJIUIOTPOIHBIE MOIU(PUKALNUN
KHCIIOpOJIa U cephl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOIOpPOA, CTPOCHHE,
dusznueckue U XUMHUYECKHUE CBOMCTBA. OKCHIBI CEpbl KakK MPEACTaBUTEIU
KHUCTIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKHE U XUMHYECKHE CBONCTBA
(oOmuMe Kak MpeAcTaBUTENS Kjacca KHCIOT U crenupudeckue). XuMUIecKue
peaKIym, JeKalre B OCHOBE NMPOMBIIUIEHHOTO CIIOCO0a TMOJMYYEHHUs CEPHOMN
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn cepH0171 KHCJIOTBI, KAQYCCTBCHHAA PCaKLUsA Ha
cynbdar-uoH. Haxoxnenue cepsl U €€ COCIMHEHUN B mpHUpoje. XUMUYECKOE
3arpsi3HEHUE OKPYKAIOLIEH Cpellbl COSAUHEHUSAMH cepbl (KUCIOTHBIC OXK[IH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 MPEeIOTBPAIICHUS

23

OOmast xapakTepucTuka 3j1eMeHTOB VA-rpynmnbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEINIEHU OKUCIIEHUs. A30T, paCIPOCTPAHEHUE B IPUPOJE,
¢usnueckue U XuMHueckue cBoiicrsa. Kpyrosopor azora B nmpuponae. AMMHAK,
ero ¢u3nyeckue U XMMHUYECKHE CBOMCTBA, MojiydyeHue U npumenenue. Comuu
aMMOHHS, UX (HU3MUECKHE U XHUMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakius Ha MOHBI aMMOHMS. A30THAsl KUCJIOTa, €€ IMOJy4YeHUE,
¢uznUecKkue M XMUMHUYECKHME CBOMCTBA (00IIME Kak MpeACTaBUTENS Kiacca
KUCIOT U cneuuduyeckue). Mcenonp3oBaHue HUTPATOB M COJIEH aMMOHMS B
Ka4ecTBE MMHEPAJbHBIX yJOOpeHUH. XUMHUECKOE 3arps3HEHUE OKpPYKarolleH
cpebl COeTMHEHUSAMHU a30Ta (KUCJIOTHBIE 10XKH, 3arpsi3HEHHE BO3/1yXa, TOYBBI

1 BOJOEMOB)
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®ocdop, amtorpornHsie Monudpukaun Gocdopa, GpU3MUECKHE U XUMHUYECKUE
croiictBa. Okcun dochopa(V) u dochoprHas kucimora, ¢(usndeckue u
XMMHUYECKUE CBOWCTBA, TOiydeHHe. lcmomb3oBanue ¢ocdaroB B KadyecTBe

MUHEPATBHBIX YA0OPEHHIA

2.5

OObmas xapaktepuctuka 37eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHBIC CTENEHH OKUCJICHHA. YTJIEpPOA, aJUIOTPOIHBIC
Moju(UKaIMKM, PACIPOCTPAaHEHUE B NPUPOJE, (PU3NYECKHE U XMMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopor yriepona B mpupone. Okcuabl yriepoja,
ux (1)I/I3I/I‘~I€CKI/I€ U XUMHUYCCKUC CBOfICTBa, I[el\/JICTBI/Ie Ha JXUBBIC OPraHU3MBI,

MNOJIy4YCHHEC U IIPUMCHCHUC. ODKOJIOTHYECKHE HpO6HeMI>I, CBA3aHHBIC C OKCUAOM




yraepona(lV); rumote3a riao0ambHOTO MOTEIUICHUS KJIMMaTa; MapHUKOBBIN
a¢pdext. YronpHas kuciota u €€ cond, UX (U3MYECKHEe U XHUMHUYECKUE
CBOICTBa, mojlyueHue M npuMmeHeHue. KauecTBeHHas peakuust Ha KapOoHaT-
uoHbl. Vcnosnp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH H

CEJILCKOM XO3SIUCTBE

2.6

HepBOHa‘-Ia.HI)HI)IG MOHATHS 00 OpPraHu4Y€CKUX BCIICCTBAX KAaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, OJTWIICH, alCTWJICH, 3TAHOJI, TJIHULCPHUH, YKCYCHAasd
KI/ICJ'IOTa). Hx coctaB M XHMMHYECKOE CTPOCHHC. ITousTHe 0 OHMOIOTHMYECKU
BaXXHBIX BCHICCTBAX: KHpaAX, 66HKaX, yriieBoax — M HUX PpOJA B KHU3HU
YCIO0BCKaA. MaTepI/IaJII)HOC CAWHCTBO OpPTraHUYCCKUX U HCOPraHHYCCKUX

COEeIUHEHUI

2.7

KpemHuii, ero ¢usnyeckue ¥ XHMHUYECKHE CBOMCTBA, IMOJNyYCHHE W
npumenenne. CoenuHeHUs KpeMHUs B npupone. OOmme mpeacraBieHus o0
okcuze kpemHus(IV) u kpemuueBoit kucnore. CUIHMKAThI, UX UCIIOJIIB30BAHKE B
OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH. Ba)kHEHIIINE CTPOUTEIIBHBIC MaTepUAIIbI:
KepaMHuKa, CTEKIIO0, IEMEHT, OeTOoH, kene300eroH. [IpoGnembr OGe3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOf'I KHU3HU

2.8

XUMHYECKUH HKCHEPUMEHT: HM3y4eHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB,
CBOMCTB COJISIHOW KHCJIOTBI; NPOBEICHNE KAYECTBEHHBIX PEaKLUN Ha XJIOPHUI-
UOHbl M HaOJIOJCHHE IIPU3HAKOB HX IPOTEKAHUS; OIBITHI, OTPAKAIOLIUE
¢u3nyeckue U XMMUYECKHE CBOMCTBA IaJIOTEHOB U UX COEJUHEHUH (BO3MOYKHO
UCIIOJIb30BAaHUE BHJICOMATEpUANIOB); O3HAKOMJICHME C OO0pa3liaMu XJOPHJIOB
(raJIOTeHHUIOB); O3HAKOMJICHHME C oOOpasmamMu cepbl U e€ COCTUHEHUSIMU
(BO3MOXXHO  HCITOJIb30BAaHHWE BHUICOMATEPUATIOB); HAOJIOJCHHE IIpolecca
oOyrauBaHusl caxapa IOJ JIEHCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTHI;
U3yyeHHe XMMUYECKUX CBOMCTB pa30aBIEHHOW CEpHON KHUCIOTHI, IPOBEIECHUE
Ka4eCTBEHHOW peakuuu Ha Ccynb(ar-MmoH ¥ HaONIOJCHWE Tpu3HaKa ¢
IPOTEKaHUs; O3HAKOMJIEHHE ¢ (PM3NYECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COEMHEHUN (BO3MOYKHO HCIOJb30BAHHWE BHUAEOMATEPUAIOB), o0Opa3Lamu
a30THBIX U (OocHOpPHBIX yH0OpEeHHMIt; odyYeHrne, coOupanue, paclo3HaBaHue U
U3Yy4YE€HHE CBOMCTB aMMHaKa; IPOBEJCHUE KAYECTBEHHbIX pEakluil Ha HOH
aMMOHUSI U QochaT-HOH U HU3y4YEHHE [PU3HAKOB MX IPOTEKaHUs,
B3aMMOJICICTBIE KOHIIECHTPUPOBAHHON a30THOM KHUCIOTHI C MEJbIO0 (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB); M3y4YEHHE MoJesIel KPHCTaNIMUYECKUX

pemérok anmasa, rpadura, (QyIepeHa; O03HAKOMICHHE C IPOLIECCOM




aJIcopOIMK PacTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YITIEM M YCTPOMCTBOM
IPOTHBOIa3a; MOJy4YeHue, coOMpaHHe, paclio3HaBaHME M M3YUYEHHUE CBOMICTB
YIJIEKUCIIOTO Ta3a; IMPOBEJICHHE KAaueCTBEHHBIX peakUuid Ha KapOoHAT- U
CHWJIMKAaT-MOHbl M M3yYEHUE NPU3HAKOB MX IPOTEKAaHUS; O3HAKOMIICHHE C
IIPONYKIHMEH CUIMKATHOM INPOMBIIIICHHOCTH; PEUICHUE JKCIEPUMEHTAIBHBIX

3a7a4 1o teMe «BakHele HeMeTallJIbl U UX COSIMHEHUSI

MerTannel 1 UX COSAMHEHUS

3.1

OO011ast XapaKTepUCTUKAa XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX
nosoxkenuss B Ilepuonnueckod cucreMe XUMHUYECKHX dieMeHtoB [I.M.
Menneneesa u crpoeHust aroMoB. CTpoeHue MeTaJlIoB. MeTamndeckas CBs3b U
MeTaJJIMYecKasl ~ KpUCTaUIMyecKass pemeéTKa. JNEKTPOXUMHUYECKUN sl

HaHpH)KCHI/Iﬁ MCTal1JI0B

3.2

Ouznyeckue U XUMHUYECKHe CBOMCTBa MeTaiioB. OOmme crocoObl momydeHus
MeTauioB. [oHsATHE O KOPPO3UU METAILIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CrutaBbl (CTallb, YyryH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH
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[lenouynsle MeTayuibl: mojoxeHue B llepuoanueckoil cuctemMe XHUMHYECKHX
sanemeHntoB [[.M. MeHnaeneeBa; CTpoeHHE UX aTOMOB; HAaXO0KJICHUE B MPUPOJIE.
Ouznyeckue 1 XMMUYECKUE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABI HATpHUA MW KaJIWA. HpI/IMeHeHI/Ie MICJIOYHBIX MCTAJJIOB U HUX

COEeIMHEHUN
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[lenouHo3eMeNbHBIE  METAIBl  MarHuid M KaJbLUil:  IOJIO)KEHUE B
[Iepnoanueckoii cucreme xumudeckux nemeHToB .M. Menneneesa; ctpoeHue
UX aTOMOB; HaxoxJeHue B npupozge. dPusnueckue U XUMHUYECKHE CBONCTBA
MarHusi ¥ Kajuplius. BakHelue coequHeHus Kanblus (OKCHA, THIAPOKCHUI,

conu). JKEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

AmtomMuHui: nonokeHue B llepuonmueckoil cucreMe XUMHMYECKUX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHHE aTOMa; HaxXxOKJIeHUE B Ipupoae. dusmdeckue u
XMMUYECKHE CBOMCTBA almoMuHMA. AM(OTepHbIe CBOMCTBA OKCUIA U THIPOKCHAA

AJIFOMUHUSA

3.6

Kene3o: nonoxenue B [lepuoguueckoil cucteMe XuMHUECKUX AeMeHToB /. 1.
MenieneeBa; CTPOCHHE aToMa; HAXOXICHHE B mpupoje. Dusndyeckue u
XUMHUYECKHE CBOMCTBa xkene3a. Oxcuipl, ruapokcuabl u conu sxeneza(ll) u

xene3a(Ill), ux cocras, cBOICTBa U MOJTyueHUE

3.7

XUMUYECKUHN OKCIICPUMCHT: O3HAKOMJICHHUC C o6pa3uaMH MCTalJIOB U CIIJIaBOB,




uX (PU3MYECKUMU CBOMCTBAMM; H3Y4YEHHE DE3YJIbTaTOB KOPPO3UU METAIOB
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUSL OKCHJAa KalbLlug W HaTpus C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB); MCCIEIOBAHUE CBOMCTB KECTKOM BOJIBI,
npolecca TOpeHHsl Kele3a B KUCIOpoJAe (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMATEPUAJIOB); NMPU3HAKOB IMPOTEKAHUS KAaUECTBEHHBIX PEaKIUil Ha HMOHBI
(MarHus, Kanblus, antoMuHus, uuHka, xkenesa(ll) u xenesa(Ill), memu(Il);
HaOJI0IeHUEe M ONMCAaHKE MPOLIECCOB OKpAIMBaHUs IUIAMEHM MOHAMHU HaTpus,
Kamuss M Kaublug  (BO3MOXKHO  MCIIOJIBb30BaHHE  BHJIEOMATEpPUAIIOB);
uccienoBaHie aM(pOTEpHbIX CBOMCTB T'MIPOKCHAA AIIOMHUHUS M THAPOKCHIA
LIMHKA; pelIeHNE dKCIIEpUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxkHele Metamisl 1

HUX COCANHCHUA»

XuMus u OKpYy’Karouias cpeaa

4.1

HoBele marepuansl u TexHonoruu. Bemecrtsa n martepuainsl B IIOBCEAHEBHOU
JKU3HU 4YelIoBeKa. XMMHs U 310pOBbe. be3onacHoe UCnoyb30BaHUE BEILECTB U
XUMHUYECKUX peakuui B ObITy. IlepBas momompb npu XMMHYECKHX 0XKOrax U

OTpPaBJICHUSX

4.2

OCHOBBI  DKOJOTMYECKOM  TPaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHUE
okpyxarorieit cpenst [1JIK. Ponb xumun B pemieHnn 3K0I0THYECKUX MPOOIeM.
[TpuponHble HMCTOYHUKH YIIEBOAOPOAOB (Yroilb, MPUPOIHBIA Ta3, HEPTH),

IMPOAYKTBI UX nepepa60TKH, HUX pOJib B 6I>ITy W IIPOMBIIIJICHHOCTH

4.3

XUMHUYECKUH IKCIIEPUMEHT: M3ydeHne o0pa3IoB MaTepHalioB (CTEKIIO, CILIABHI

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IBI)




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

Kon
nposepse
MOT0
TpeOOBaH
us

IIpoBepsiemble TPeGOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOT'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O II03HAaBa€MOCTH SBJIEHUM MPUPOJbl, TIOHHUMAaHUE OOBEKTUBHOM
3HaYMMOCTH OCHOB XHMMMYECKOW HayKM Kak o0O0JacTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIleld KyJabTypbl W IMPAKTUYECKOU
NeSITEIbHOCTH  YEJNOBEKa B  YCJIOBUSAX COBPEMEHHOro  OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHUH CPEAN JPYIUX CCTCCTBCHHBIX HAYK

1.2

O HAY4YHbIX MCTOAAX IIO3HAHHWA, B TOM YHCJIC OJSKCICPHUMCHTAJIBHBIX M
TCOPCTUUCCKHUX METOAAX UCCICAOBAHNA BCUICCTB U U3YYCHUA XUMHUYCCKUX
peaKuHﬁ; YMCHHUEC HCIOJbB30BATH MOACIHU JJIA 00BICHECHUS CTPOCHUA

aTOMOB 1 MOJICKYIJI

1.3

0 cdepax NpodecCHOHATBHON ICATEIBHOCTH, CBS3aHHBIX C XUMHEH H
COBpPCMCHHBIMHA TCXHOJIOTUAMU, OCHOBAHHBIMU Ha JOCTUXCHUAX
XUMHAYECKOU HAaYyKH, YTO IIO3BOJIUT 06yqa101111/1Mc;1 paccMaTpuBaTb XUMHIO
Kak cdepy cBoei Oyaymiei mpodecCHOHATBHON NEATSIEHOCTH U CIENaTh
OCO3HAHHBIN BHIOOP XMUMHUH KaK MPO(UIBHOTO MpeaAMeTa IpU Mepexoic Ha

YPOBEHB CpeHEro O0IIero 0Opa3oBaHus

Biianenne cucreMoll XMMHUYECKUX 3HAHUM U YMEHHUE IPUMEHATH CUCTEMY

XUMHNYCCKUX 3HaHI/II71, KOTOpaA BKJIIOYacCT:

2.1

BAKHEHUIINE XUMUYECKUE TTOHATHS: XUMUYECKUIN 3JIEMEHT, aTOM, MOJIEKYJIa,
BELIECTBO, MPOCTOE U CIOXKHOE BEIECTBO, OJHOPOJIHAs U HEOAHOPOJHAs
CMECh, OTHOCHUTEIIbHBIE aTOMHAas M MOJICKYJISIPHAs MAacChl, KOJMYECTBO
BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJISIPHBI OOBEM, OKCHA, KHCJIOTa,
OCHOBaHHUE, COJb (CpPEeaHsisl), XMMHUUYECKas PEaKIus, peaklui COCIUHEHUS,
peakIy pa3ioXKEeHHs, PEaKIUU 3aMELICHUs, PeaKIu OOMEHa, TEIIOBOI
3 dEeKT peakiyu, dK30- U IHIOTCPMHUSCKUE PEaKIUU, PacTBOP, MacCOBas

JA0JIA XUMHUYCCKOI'0 3JIECMCHTA B COCIMHCHNHN, MAaCCOBas JOJIA U IIPOLCHTHAA




KOHIIEHTpAllUg BEIIECTBA B PACTBOPE, SAPO aTOMa, SJICKTPOHHBIA CIION
aToMa, aToOMHas OpOuTaldb, paJAUyC aToOMa, BaJICHTHOCTb, CTEHCHb
OKHCJICHHSI, XMMHYECKas CBS3b, AIJIEKTPOOTPHUIATEILHOCTb, MOJSPHAS |
HEMNoJIsIpHasi KOBAJIEHTHAs CBs3b, MOHHAS CBS3b, METAJUINYECKasl CBSI3b,
KpUCTAINTMYECKass  peméTka  (aToOMHas,  HMOHHAs,  MeETaJUIn4yecKas,
MOJIEKYJISipHasi), HMOH, KATHOH, AaHHOH, DJEKTPOIUT U HEDIEKTPOJIUT,
QJIEKTPOIUTHYECKAs ~ JTUCCOIMAIAS,  pPEaKIWd  HOHHOrO  OOMeEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbBIC peakuuu, OKHUCIIUTENh u
BOCCTAHOBUTEJb, OKUCIICHHE U BOCCTAHOBIICHHE, JIEKTPOJIU3, XUMHYECKOE
paBHOBecHe, 00paTUMbIe U HEOOPAaTUMBbIE PEAKIIUU, CKOPOCTh XUMHUYECKOM

peakuuu, katanuzarop, [1JIK, koppo3us MeTaioB, CIiIaBbl

2.2

OCHOBOITOJIAralOl€ 3aKOHbl XUMHH: 3aKOH COXPAHEHHS MacChl,
nepuoanyeckuii 3akoH J[.MI. MenzaeneeBa, 3akOH MOCTOSHCTBA COCTaBa,

3aKOH ABOraapo
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TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS Teopus, TEOpUS

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

Brnanenue ocHOBaMu XMMHUYECKON IPAMOTHOCTH, BKJIFOYAOIIICH:

3.1

yYMEHHE MPaBUIILHO HCIIOJIB30BAaTh U3YUYCHHBIC BEIIECTBA M MaTepHAalIbl (B
TOM 4YHCIIe MHUHEpajbHble YAOOPEHMsS, METaJUIbl M CIUJIaBbl, MPOAYKTHI
nepepadoTKU MPUPOJIHBIX HCTOYHUKOB YIJIEBOIOPOIOB (YIJIsi, TPUPOTHOTO
raza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha MPOHW3BOJICTBE U
MOHUMAHWE 3HAYCHHUS HKUPOB, OEIKOB, YIJIEBOJIOB [JIsi OpraHu3Ma
YeloBeKa; yMEHHE IMPOTHO3UPOBATh BIIMSHUE BEIIECTB U XUMHUYECKUX

IPOLIECCOB HAa OPraHM3M YeJIOBEKa U OKPYKAIOIIYO IPUPOIHYIO CPeLy

3.2

YMCHHUC HWHTCIPpHUPOBATHL XHUMHUUYCCKHUEC 3HAHHA CO 3HAHUAMU OPYTrUX

y‘le6HI>IX npeaIMCTOB
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HaJIMYMEe OmbITa paboOThl C pa3IMYHBIMU UCTOYHUKAMU HMHGPOPMALUU IO
XUMUM  (HayyHas W  Hay4YHO-IONMYyJISIpHAs  JMTeparypa, CJIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHBHO OLCHMBATh HHGPOPMALMIO O BELIECTBAX, HX
IIPEBPAILCHUAX U MPAKTUYECKOM IIPUMEHEHUHM U YMEHHE UCIIONIb30BaTh €€

JUIA PCUICHUA y‘le6HO—H03HaBaTeJ'IBHBIX 3aJa4

Biagenne ocHoBamMH IOHATHMHOIO ammnapara U CUMBOJIMYECKOTO SA3bIKa
XUMHH JUIsI COCTaBJIEHUS (OPMYJ HEOPraHMYECKUX BEIIECTB, YpaBHEHUN

XUMHYECKHX peakiuii; ocHoBamu xumudeckoil HomeHkIatypsl (IUPAC u




TPUBUAILHOM )

YMeHue OOBSICHATH CBA3b MOJNOXKEHUs diemeHTta B llepuoanueckoit

CUCTCMC C YHCJIOBBIMH XAPAKTCPUCTHUKAMU CTPOCHUA aTOMOB XUMHUUYCCKUX

5 2JIEMEHTOB (COCTaB MW 3apsn sapa, OOIIee YHUCIO JIIEKTPOHOB),
pacrpeieieHueM JJIEKTPOHOB IO HHEPreTHYEeCKUM YpPOBHSM AaTOMOB
MIEPBBIX TPEX MEPHOIOB, KATTUS U KAJTBIIHS
IIpencraBienrne O NMEPUOAUYECKOW 3aBUCUMOCTH CBOMCTB XHMHUYECKHX
9JIEeMEHTOB (pafuyc aToma, >JIEKTPOOTPULIATENIBHOCTh), MPOCTHIX U
6 CJIOHBIX BEIIECTB OT IOJIOKEHUs 3JIeMeHTOB B [leproauieckoii cucreme
(B MasbIX MEpUOAaX U TIABHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUS
aToMa
7 YMenue kinaccupuimpoBaTh:
7.1 XUMHUYECKHE ICMEHTHI
7.2 HEOpraHMYEeCKre BellecTBa
7.3 XUMUYECKHUE PEaKIINU
8 YMeHue ornpenensiTh:
8.1 BaJICHTHOCTh U CTENIEHb OKHCICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
22 BUJ XMMHYECKOH CBS3M M THUI KPUCTAUIMYECKOW CTPYKTYpbl B
' COCTUHEHUSIX
8.3 XapakTep Cpeibl B BOJAHBIX PACTBOPaX BEHIECTB (KHCIOT, OCHOBAHHU)
8.4 OKHCITUTEh U BOCCTAHOBUTEIIb
9 YMeHue XxapakTepru30BaTh (PU3NUECKHE U XUMHUYECKHUE CBOMCTBA:
MPOCTBIX BEIISCTB (KUCIOPOA, 030H, BOJIOPOJ, TpaduT, ajiMa3, KpEeMHUH,
9.1 asort, ¢ocdop, cepa, XJIop, HATPUH, KA, MarHui, Kajabllui, aTFOMUHUH,
KeJe30)
CJIOXHBIX BEIIECTB, B TOM YHUCJIC UX BOJHBIX PAacTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPO], CEPOBOIOPOA, OKCHIBI M THApPOKCHAbI MeTamo [-ITA
97 rpynn, amomunus, menu (1), nunka, sxenesa (II u III), okcunsl yraepoaa
' (I u 1V), xpemnus (IV), azora u docdopa (III u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a30THCTas, a3oTHasi, ¢ocdopHas, yroabHas,
KpEMHUEBAsk KUCIO0Ta U UX COJIN)
MPOTHO3MPOBATH M XapaKTEPH30BATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTHU OT
9.3 UX COCTaBa U CTPOEHUS, MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT HUX

CBOMCTB, BO3MOXXHOCTb IIPOTEKAaHMsI XHMHMYECKUX IPEBpPALLCHUNA B




PAa3IMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE M MOHHBIE YPABHEHHUsI PEaKLUi, B TOM

10
YHUCIIe:
10.1 peaKkIrii HOHHOTO OOMEHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTIOCTPUPYIOIIMX XUMHUYECKHUE CBOWMCTBA W3YYEHHBIX KIJIACCOB (TPYIIM)
. HEOPTraHWYECKHUX BEIIECTB
10.4 MOJTBEPKIAIOLIUX FEHETUUECKYIO B3aUMOCBSA3b MEKIYy HUMU
11 YMeH#He BBIUUCIAT (IPOBOIUTE PAcUEThI):
1 OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO
. JIOJIF0 XMMHYCCKOTO dJIEMEHTA B COCIMHCHUU
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00bEeM ra3oB
114 M0 ypaBHEHUSIM XUMHUYECKUX PEAKIIUNA M HAXOJIUTh KOJIMUYECTBO BEIIECTBA,
' 00BEM U Maccy peareHTOB WIH MPOYKTOB PEaKIuu
12 Bianenue (3HaHKE OCHOB):
OCHOBHBIMH METOJJaMH HAy4yHOTO IO3HaHus (HaOI0JIeHUE, U3MEpEeHHe,
1 HKCIIEPUMEHT, MOJICIMPOBAHUE) MPU H3YYCHUH BEIIECTB U XUMHUYECKUX
' SBIICHUH; yMeHHE CHOPMYIUPOBATH MPOOIEMY M TMPEMIOKUTh MyTH €&
petieHus
122 0e30MmacHO pabOThl ¢ XUMUYECKHUMH BEIISCTBAMHU, XUMUYCCKOU MOCYI0M
' U J1abopaTOpHBIM 000pyIOBaHUEM
npaBHJiaMy 0€30MacHOTO OOpallleHusl C BEIIeCTBAMHU, UCIOIb3YEeMbIMU B
MOBCCIHCBHON KM3HU, TPAaBHJIAMHU TIOBEICHUS B IEIAX COEpeKCHHS
12.3 310pOBbSl M OKPYXKAIOIIEH NPUPOJHOW Cpelbl; IOHMMaHUE Bpeaa
(ormacHOCTH) BO3JICUCTBUS HA KUBBIE OPTAHU3MBI OTIPE/ICTIEHHBIX BEIIECTB,
CIocoO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBUS
3 Hanuume mnpakTuueckux HABBIKOB IUIAHUPOBAHUS M OCYIICCTBICHUS
CIEIYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
U3y4eHHE M OlNucaHue (PU3MUECKUX CBOICTB BEIIECTB; O3HAKOMIICHHE C
13.1 GU3MYECKUMHA U XUMHUYECKMMHU SIBIICHUSIMHU; OTBITHI, WITIOCTPUPYIOIINE
MPU3HAKU IPOTEKAHUS XUMHUYECKUX PEaKIuid
13.2 U3y4eHHEe CIIOCOO0B pa3zeNieHus: cMecei




13.3

MMOJIY4YCHHEC KUCIOpOoAa U M3YUYCHHUC €ro CBOﬁCTB; IMOJIy4CHHUEC BOJOpOaAa U
HU3YUCHHUC €TO CBOﬁCTB; MOJIYYCHHUC YIIJICKUCIOIO ra3da M HM3Y4YCHHUC Cro

CBOICTB; MMOJy4EHUE aMMHaKa U U3YYEHHUE €r0 CBOMCTB

13.4

IIPUTOTOBJICHUE  PACTBOPOB  C  OINPENECIEHHOM  MacCOBOM  J0iei

paCTBOpéHHOFO BCIICCTBA

13.5

NpPUMEHEHUE HMHJMKATOPOB (JaKkMyca, MeTuiopaHxka u (eHondranenna)

JUISL OLIPEJICJIEHUS XapaKTepa cpeibl B PaCTBOPAX KUCIOT U LIEI0Ye

13.6

HCCJICAOBAHNE M OITMCAaHHE CBOMCTB HCOPraHM4CCKHUX BCIICCTB PA3JIMYHBIX
KJIaCCOB; MH3YYCHUC B3aUMOJCHUCTBUS KHUCIOT C METalllaMH, OKCHAAMH
MCTAJJIOB, PACTBOPUMBIMU HW HCEPACTBOPUMBIMU OCHOBAHHWAMM, COJISIMU;
IMNOJIY4YCHHUEC HCPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUEC OJHOIro MecETaljla
APpyrumM U3 pacTBOpa COJIM; HCCICAOBAaHHUC aM(bOTepHBIX CBOMCTB

TUAPOKCHU OB AJIFOMHUHUA U HUHKA

13.7

pelieHue SKCIEepPUMEHTANBHBIX 3a1ad 1Mo TemaMm: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCIUHEHUN»; «DJIEKTPOJUTUYECKAS JTUCCOLMAIUSY;
«Baxkgenme HeMeTAJUTBI U UX COCAUHECHU», «BakHeHIne MeTaJUIbl B

HUX COCANHCHUA»

13.8

XUMHUYECKHE JKCIEPUMEHTHI, WIUTFOCTPUPYIONINE MPU3HAKH TPOTCKAHUS
peakuuii MOHHOTO OOMeHa; KaYeCTBCHHBIC PEAKIIMK Ha TIPUCYTCTBYIONIUE B
BOJIHBIX PAaCTBOpPAax MOHBI: XJIOPUJ-, OPOMUI-, HOAUI-, CyIbdaT-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THIPOKCHI-MOHBI, KaTHOHBI aMMOHWS,
MarHus, Kajbllds, aJIFOMUHUSA, kene3a (2+) u kenesa (3+), meau (2+),

UHKA

14

YMmenue:

14.1

OpPEACTaBIATh  pPEe3yJabTaThl  JKCIIEPUMEHTa B (GOpPME  BBIBOJIOB,
JI0Ka3aTeibCcTB, TIpapUKOB M TaOMMIl U BBIIBIATH SMIIUPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATL CBA3W MCXKAY pPCalbHO Ha6JIIOI[a€MbIMI/I XHUMHUYCCKUMU
SBJICHUAMU MW IIPOHECCAMH, IMPOUCXOJAIMMH B MAKpO- U MHKPOMHUPE,

OOBSICHATH IPUYHHBI MHOTO0Opa3usl 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 XUMHYECKHE CBOMCTBa OKCcHI0B HemeramioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHJOB HEMECTAJIJIIOB

4.6

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

xeneza(ll, III). ITonydyenune okcuaoB METAIIIOB

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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumusi: 8- kiacc: 6a30BbIN YpOBEHb: YUEOHHK; S-€ U3/IaHKe, TepepaboTaHHOe
["a6puensa O.C., Octpoymos WN.T'., CraakoB C.A. AKnEOHEpHOE OOIIECTBO
«M3parensctBO «IIpocBemenue

* Xumusi: 9-i kiacc: 6a30Bbli YPOBEHb: YUECOHUK; 5-€¢ U3gaHue, nepepadoTaHHOe
["abpuensn O.C., OctpoymoB WN.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3parenbctBo «lIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI 1A YUUTEJIA

» Xumus: 8-i kiacc: 0a30BBIN ypPOBEHb: YICOHHK; S5-¢ U3AaHKE, TepepaboTaHHOe
["a6puensa O.C., Octpoymos WN.I"., CraakoB C.A. AKnroHEpHOE 0OIIECTBO
«M3marensctBO «IIpocBemenue

* Xumusi: 9-i kinacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€¢ U3gaHue, nepepadoTaHHOe
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AKIOHEpHOE OOIIECTBO
«M3parenbctBo «lIpocBemnienue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mnorexa IJOK






