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HOACHUTEJIBHASA 3AIINCKA

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

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

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

N3ydyeHne xumuu:

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

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

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



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

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

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

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

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

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

— YYEHHS O CTPOCHHUM aTOMa U XUMUYECKOU CBS3H;

— TMpeACTaBIeHUN 00 JIEKTPOIUTUYSCKOW AUCCOIMAIMN BEIIECTB B
pacTBopax.

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

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

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



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

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

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

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

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

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

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

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

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



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbLHbIE XUMHYECKHE TOHATHS

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

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

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

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

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

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCY/I0M, NMpaBujiaMu paboThl B J1abopaTopuu U
npuéMaMu oOpalieHus ¢ JT1abopaTOPHBIM 00OPYTOBAaHHEM, U3yUYECHUE U OTHCAHHE
bU3NYeCKUX CBOWCTB 0OO0pa3lOB HEOPTaHWMUYECKHX BEIICCTB, HAOIIOJCHUE
dbuznyeckux (IJIaBICHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTOMN) SIBICHUM, HAOMIOACHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasjioKeHUe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusl, pa3ioKeHHE TMAPOKCH]IA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBUE Kele3a ¢ pacTBopoM coiu meau (1),
U3Y4YEHHUE CIOCOOOB pPa3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, JUCTHWLIAIUSA, XpoMaTorpadusi, MpoBEJCHUE OYUCTKH TTOBaApEHHOU
coiid, HaOJIOJEHWE W  ONMCAaHWE  pe3yJbTaTOB  IPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs MacChl, CO3JaHUE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

BaxHeine npeacTraBuTe 4 HEOPraHUYECKHUX BELIECTB

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



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

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

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

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

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

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

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

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

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

['eneTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCTUHECHUM.

Xumuueckuii IKcnepumenm:

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



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

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

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

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

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

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

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

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

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

Xumuueckuit IKcnepumenm:

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

Mesicnpeomemmunie cea3u



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

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

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

buonorus: porocunTes, npixanue, obunocdepa.

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

9 KUIIACC

BemecTBo U XuMH4YecKasi peakuus

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

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

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

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

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

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



OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OaJlaHca.

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

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

Xumuueckuit IKcnepumenm:

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

HemeTtanibl 1 MX COeIMHEHUA

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

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



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

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

Oobmas xapaktepucTtuka 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTEIIEHH  OKUCIEHUSA.  YIJIEpOJd,  aUIOTPOIIHBIE
Moau(pUKaIMK, PACIPOCTPAaHEHHE B NpPUPOJE, (PUINYECKUE U XUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopor yriaepona B npupoae. OKCUAbI yriaepoaa, ux
(¢u3nuecKkue W XUMHUYECKHE CBOMCTBA, [JEHCTBHE Ha IKUBbIE OpPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBI, CBSI3aHHBIE C OKCHAOM
yraepoaa (IV), rumore3a r17100aqbHOrO TMOTEIUIEHUS KiIuUMaTa, [apHUKOBBIN
3p¢eKkT. YTonbHas KUCIOTAa U €€ COJU, UX (PU3NYECKUE U XUMUYECKHE CBOWCTBA,
noilyuyeHue W mnpuMeHeHne. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO35UCTBE.

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

Kpemumnii, ero ¢usmueckne u XUMHYECKHE CBOWCTBA, TMOIY4YCHHE U
npuMmeHenne. CoenuHeHUs KpeMHus B mnpupoje. OO6mmue npeactaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBoil kucinore. CHUIMKaThl, UX HUCIIOJIB30BAHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelne cTpOUTENbHbIE MaTepualbl: KepaMukKa,



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

Xumuueckuii IKCnepumenm:

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

MeTtasiibl 1 MX COCAMHEHUA

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

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



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

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

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

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

Xumuueckuii IKcnepumenm:

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

XHUMHUS M OKPY:KaOLIas cpeaa

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

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

Xumuueckuii IKCnepumenm:

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

Mescnpeomemmnuie céa3u



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

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

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

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

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



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

JINYHOCTHBIE PE3YJIBTATHBI

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

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

1) naTpUOTHYECKOr0 BOCTIMTAHUA:

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

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

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

3) HEHHOCTH HAYYHOTI'0 NIO3HAHUSA:

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

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



JUTEPaTypoH, JOCTYHNHBIMH TEXHHUUYECKHMMM CpEACTBAMH HMH(POPMAIMOHHBIX
TEXHOJIOTHI;

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

4) popMupoOBaHuSs KYJIbTYPbI 310POBb:

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

5) Tpy10BOr0 BOCIIMTAHMS:

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

6) 3K0JI0rN4eCKOro BOCIIUTAHUSA:

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

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

METANIPEJMETHBIE PE3YJIBTATBI

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



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

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUSA

Bba3oBble Jioruyeckue JaeiicTBUS:

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

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

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

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

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

Pabora c ungopmanmueii:

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



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

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

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA:

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

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

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

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC JCHCTBHA:

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

HPEIMETHBIE PE3YJIBTATDBI

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



NeNcTBUM, crneunuuueckue JUisi TpPEeAMETHOM oOmactu «XUMHS», BUIBI
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:
. pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TMOHSTHI: aToOM, MOJIEKyIa,
XUMHUYECKUUA 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpO/HAsT W HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCUTENIbHAsi aTOMHAas U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JI0JI1 XUMUYECKOTO 3JIEMEHTA B COSAMHEHUU, MOJIAPHBIN 00BEM, OKCHU, KUCTIOTA,
OCHOBAHHUE, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCICHUS, XUMUUYECKas
peakius, KiaccudUKaius peakiuii: peakiiui COSAMHEHUS, PEaKIUU Pa3JIOKEHHUS,
peaknuy 3aMeIICHUs, peakmuu OOMEHa, 5K30- M HHIAOTCPMUUYCCKHUE PEaKIIuH,
TEIIoBOM 3(PpeKT peakiuu, siApO aToma, SJICKTPOHHBIA CIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBs3b, IMOJSIpPHAS M HEMOJspHas
KOBaJICHTHAsl CBSI3b, MIOHHAS CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBasi J0Js
BelllecTBa (IIPOLICHTHAsI KOHIICHTpAIUs1) B pacTBOPE;
. WJUTIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XHMHYECKUX TIOHIATHUH U
MPUMEHSThH 3TH NOHATHUSA MPU OMMCAHUM BELIECTB U X MPEBPAILICHHUII;
. MCIIOJIb30BAaTh XUMHUUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJIeHUs (OpMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIIHM;
. OTIPEIEISITh BAJICHTHOCTh aTOMOB JJICMEHTOB B OWHAPHBIX COCAMHCHUSX,
CTENEHb OKHCIICHUS DJIEMEHTOB B OWHApHBIX COCIMHEHMSIX, MPUHAJJIC)KHOCTh
BEIIECTB K OMNpPEACIEHHOMY KJIACCy COSIUMHEHUN Mo (opMyiiaM, BUJ XUMHUUYECKON
CBsI3U (KOBAJICHTHASI U UOHHAS) B HEOPTaHUUECKUX COCTMHEHUSX;
. packpeiBath cMbici [lepuogmueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh  [OHMMaHUE  MEPUOAUYECKONW  3aBUCHMOCTH  CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX MoJioxkeHus B Ilepuoauueckoil cucreme, 3aKOHOB
COXpPAaHEHHUSI MAacChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, AaTOMHO-MOJEKYJISIPHOTO
Y4E€HUs, 3aKOHAa ABOTaJIpo;
. ONMCHIBATh U XapakTepu3oBaTh TaOIuMuHyr0 (opmy Ilepuoanueckoit
CUCTEMbI XMMHUYECKUX 3JIEMEHTOB: pa3iinyaTh MOHATUS «TJIaBHas moAarpynmna (A-
rpynmna)» u «modounas noarpynna (b-rpynma)», maneie u OGoJblIue TEPHOIBI,
COOTHOCUTH O00O3HAYCHHs, KOTOphle uMeoTcs B Tabmuie «llepuommyeckas
cucreMa xumuyeckux oanemeHtoB JI. M. MengeneeBay € 4YMCIOBBIMH
XapaKTEepPUCTUKAMU CTPOCHUS aTOMOB XHMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsiji
sJipa, 00IIIee YUCIIO AIEKTPOHOB U PACHPEICICHUE UX IO DJIEKTPOHHBIM CIIOSIM);



. KJIACCU(UIMPOBATh XUMHUECKHE 3JIEMEHThI, HEOPraHUYECKHE BEILECTBA,
XUMUYECKUE PEaKLMH (110 YUCIIy U COCTaBY YYaCTBYIOLIMX B PEAKLIMH BEIIECTB, IO
Ter1oBoMy 3P (DeKTy);

. XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWMCTBA BEILECTB
pPa3IMYHBIX KJIACCOB, NOATBEpPXAasi ONHMCAHUE NPUMEPAMH MOJEKYJISPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLIN;

. IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4yE€CTBEHHOIO
COCTaBa, BO3MOXXKHOCTM NPOTEKaHUS XHMHUYECKHX MPEBPAICHUN B pa3IMYHBIX
YCIIOBHSIX;

. BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIECTB,
MAacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJe COSAMHEHUS, MAaCCOBYIO
JIOJIF0 BEIECTBA B PACTBOPE, MPOBOAUTH PACYETHI MO YPABHEHHIO XUMHUYECKOU
peakiuy;
. IIPUMEHATH OCHOBHBIE OIEPALIMU MBICIUTEIBHON NEATEIBHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHME, 0000IIeHNEe, CUCTEMAaTH3alUI0, KiIacCU(UKaIUIO, BbISIBICHHUE
IPUYUHHO-CJIEICTBEHHBIX CBSI3€d — I8 M3y4YEHHUs] CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKlni, eCTECTBEHHO-HAYYHbIE METObI MO3HAHUSA — HAOIIOJCHHE,
U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEASIbHBIN U MBICIICHHBIN);
. CJIeI0BaTh MpaBWJIaM IOJb30BaHUSI XUMUYECKON MOCYAON U J1a00OpaTOpHBIM
000py/IO0BaHUEM, a TAK)KE MpaBUIaM OOpaIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKIUSAMU TI0 BBIMOJHEHHUIO JIAOOPATOPHBIX XHUMHUYECKHUX OTBITOB TIO
MOJIYYCHUIO M COOMpaHUIO Ta3000pa3HBIX BEIICCTB (BOIOPOJA M KHCIOPOJA),
IIPUTOTOBIICHUIO PAaCTBOPOB C OIPEIEIIEHHOM MacCOBOM JI0JIEW PaCTBOPEHHOIO
BCILECTBA, IUIAHMPOBAaTh U MPOBOAUTH XWMHUYECKHE OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB (JJAKMYC,
(deHondTanenH, METUIOPAHXK U IpyTHUE).

K koHiy oOyueHus B 9 KJjacce npeaMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaKkaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHI:
. PacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHI: XUMUYECKUH DIIEMEHT,
aToM, MOJIEKyJa, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCT, CTEIEHb OKHCIICHHS, XUMHYECKas
peaxkuus, XUMUYECKas CBsA3b, TEIUIOBOM 3P PEKT peakiu, MOJIb, MOJIIPHBINA 00BEM,
pacTBOpP, DJIEKTPOJIMUTHI, HEDJIEKTPOJIUTHI, JJIEKTPOJUTUYECKAs JAUCCOLMALIMS,
peakIy HOHHOIO OOMEHa, KaTaau3aTop, XMMUYECKOE paBHOBECUE, OOpaTUMBIE U
HEOOpaTUMBbIe peakuuu, OKHCIIUTEIIEHO-BOCCTAHOBUTEIBHBIE peakiuu,
OKHUCJIMTENb, BOCCTAHOBUTEIb, OKHCIEHME M BOCCTAHOBJIICHUE, aJUIOTPOIUS,
aMm(pOTEepHOCTh, XMMHYECKasl CBA3b (KOBAJIECHTHAs, HOHHAs, METAJUIMYEcKas),
KpUCTaJUIAYECKasl PEeMIETKa, KOPPO3UsI METAJUIOB, CIIaBbl, CKOPOCTh XUMHUYECKOU
peakuuu, IpeaenbpHo nonyctumas kKonueHrpauus 11K BemecTsa;



o WIIIOCTPUPOBATL  B3dMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHHA |
IIPUMCHSATH 3TH IOHATHUSA ITPHU OIMMCAHWNH BCIICCTB U NX npeBpameHHﬁ;

. HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHHMI XUMHUYECKHUX PEAKLIN;
. ONPEIENATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B

COCIMHEHUSIX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEUIECTB K OMPEACIEHHOMY
KJIACCY COCIMHEHHM 10 (hOopMyJiaM, BUJT XUMUYIECKOMN CBS3H (KOBaJCHTHAsS, HOHHAS,
MeTaJUTMIecKasi) B HEOPTaHMYECCKUX COCAMHCHUSAX, 3apsj WOHA MO0 XHMHYECKOU
dbopmye, xapakTep Cpelbl B BOJHBIX PacTBOpPaX HEOPraHHMYECKUX COCTUHEHUH,
THUII KPUCTAJUTMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

. packpeiBath cMbIc Ilepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPHUPOBATh €T0 TIOHMMAaHHE: OINMCHIBATh M XapaKTePHU30BaTh TAOIMIHYIO
dopmy Ileprogudeckoil cHCTEMBbl XUMHUYECKHX 3JIEMECHTOB: PA3IHYaTh MOHITHS
«riaBHag noarpynna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynna)», massie u
OOJbIIME  TEPHOJIbI, COOTHOCUTH O0O3HAYEHMs, KOTOpbIE HMEIOTCS B
MEPUOTNIECKON TaOIUIE, C YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB W 3aps] snapa, oOliee YHCIIO SJICKTPOHOB U
pacrpeiesieHde UX IO JIEKTPOHHBIM CIIOSIM), OOBICHATH 00IME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCIMHEHHI B Mpejienax MajblX MEPUOJIOB
U TJIABHBIX MOJATPYII C YY4ETOM CTPOCHUS UX aTOMOB,;

. KJIacCU(PUIMPOBAaTh XMUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECCTRA,
XUMUYECKHE PEaKIuH (110 YUCITY U COCTaBy YYaCTBYIONIUX B PEAKIIMH BEIIECTB, TIO
TerioBoMy 3(h(eKTy, MO0 HU3MEHEHUIO CTENEeHEW OKHUCICHUS XUMHYECKHX
DIIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIMIME H CHEeNU(PUIECKUE XUMHUYECKHE
CBOMCTBA TPOCTHIX M CJIOKHBIX BEIIECTB, MOJATBEP)KAasl OMHCAHHWE MPUMEpaMU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIU;

. COCTaBJISITh YPABHEHUS DJICKTPOIUTUYECKON JUCCOIMAIIMK KUCIIOT, IIeI0YeH
U COJICH, TIOJIHBIE W COKpPAIIEHHBIE YpaBHEHUS PEaKIUi HOHHOTO OOMeEHa,
yYpaBHEHUS PEAKIHi, TMOATBEPKIAOININX CYIIECTBOBAHUE TEHETUYECKOW CBSI3U
MEXIY BEIIECTBAMH PA3JINYHBIX KJIACCOB;

. pPacKpbIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  pPEaKIUi
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIUii;

. MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH IMPOTEKAHUS XUMUUYECKUX TTPEBPAIICHANA B PA3IMYHBIX YCIOBUSX;

. BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOJIO XHUMHYECKOTO 3JIeMEHTa Mo (OopMyJie COEIUHEHHUS, MACCOBYIO
JIOJII0 BEILIECTBA B PAcTBOpPE, MPOBOJUTH PACUETHI MO YPABHEHHUIO XUMHYECKOU
peaKkmum;



. coOJIroAaTh MpaBuUia MOJIB30BAHUS XHUMHUYECKON MOCYA0M U J1TabopaTOpHBIM
obopymoBaHHEM, a TaKXKe IMpaBuja OOpaIeHusI ¢ BEIICCTBAMHA B COOTBETCTBHH C
WHCTPYKIIUSIMUA 110 BBITIOJTHCHUIO JIA0OPATOPHBIX XUMHUYECKHUX OMBITOB TIO
MOJTYYSHUIO M COOMPAHUIO Ta3000pa3HbBIX BEIIESCTB (aAMMHUaKa M yIISKUCIIOro ra3a);
. MPOBOJUTH PEAKIMHU, TTOJTBEPKIAOIINE KAUYECTBEHHBIA COCTaB Pa3JINYHbIX
BCIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMHI-, HOAWI-, KapOOHAT-,
dbocdar-, cunukar-, cynbhar-, TUIPOKCUI-UOHBI, KAaTUOHBI AMMOHHUSI U HOHBI
M3YYECHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAaX HEOPTaHUYECKUX
BCIIICCTB;

. NPUMEHSATh OCHOBHBIC OTEPALMA MBICIUTEIIBHON JIEATEIIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHCHHE, O0O0OOIIECHUE, CHUCTEMATHU3AIHIO, BBHIIBICHUE MPUIMHHO-
CJIEJICTBEHHBIX CBSI3€M — JJI1 M3YyYECHUsI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIINM,
€CTECTBEHHO-HAYYHbIE = METOJbl MO3HAaHMS — HAONIOJACHUE, U3MEPEHUE,
MOJICTUPOBaHUE, IKCTIEPUMEHT (PEeaTbHBIN M MBICIICHHBIM ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmnvecTBo yacoB
Ne HaumeHoBaHue pa3iejioB u JyeKTpoHHbIE (LM pPOBLIE)
KoHnTpoabHbIe IIpakTuyeckue
n/n TeM IPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbl
Paznen 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
XuMusi — BaKHast 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
' MPAKTUYECKOMN JEATETLHOCTH https://m.edsoo.ru/7f41837¢
YyernoBeKa
12 BemiectBa 1 xuMuueckue 15 1 bu6mmorexa [IOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20

Pazjen 2. BaxkHeililune npeacTaBuTe M HEOPraHMYeCKUX BelleCTB

)1 Boznyx. Kucnopon. [Toustue 06 6 bu6mmoreka [{OK
OKCHIaxX https://m.edsoo.ru/7f41837¢
’9 Bonopoa. Ilonsitue o kucnorax 2 1 bu6mmorexa [IOK
U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PactBopsl. [lonsitue 06 5 | | bub6nuoreka [IOK
OCHOBAaHUAX https://m.edsoo.ru/7f41837¢
)4 OCHOBHBIC KIJIACCHI 1 1 1 bu6mmoreka [{OK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/7f41837¢
30

Hroro no pazneny



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

Paznen 3. [llepuoanueckuii 3axon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

Ilepnonnueckuil 3aK0H U
31 [Tepuonnueckas cucrema 7 bu6mmoreka [JOK
' XHMHUYECKHX 31eMeHTOB 1. U. https://m.edsoo.ru/7f41837¢
Menneneea. CtpoeHue aroma
XHUMHYECKas CBI3b. Eu6 LIOK
HOJIHOTEKA
3.2 OxueIHTENLHO- 8 2 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIILHBIE PEAKIIUU
bubmuoreka [JOK
u 1
TOTo 1o pasielty > https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
ITPOI'PAMME



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

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM (uudgposbie
Ne /i P KonTpoann IpakTHYecK bp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
ble padoThl e padboThbl
pecypcsl
Pa3zgen 1. BemecTBO 1 XUMHYECKHE PeaKIUul
11 [ToBTOpenue u yriryosieHne 3HaHum 5 | bubamnorexa [JOK
' OCHOBHBIX pa3JIeJioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnmnorexa [JOK
' peakuun https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLUALUS. 2 1 1 Bbubmmoteka LJOK
' XUMUYECKHE PEAKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X cOeIMHEHUS
)1 OO01as XxapakTepuCTHKa XUMUYECKUX 4 1 bubnmorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa LIOK
' PYTUIHL- &-€P https://m.edsoo.ru/7f412636
COETUHEHUS
OO0mmas XxapakTepuCTHKa XUMUISCKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTIEL ’ P https://m.edsoo.ru/7f41a636
COCJIMHECHHUS
OO01mmas XxapakTepuCTHKa XUMUISCKUX
2.4 aneMeHToB [VA-rpynmnsl. Yraepon u 8 1 2 bubmorexa [TOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCIMHCHHUS



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

Hroro no pazneny

25

Pa3gen 3. MeTa/Ibl M UX CO€THHEHUS

. bubmuoreka [JOK
3.1 Obmye cBoiicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTaibl U UX COSTUHEHUS 16 Eubmorexa TOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU Y4EJIOBEKA 3 bubnnorexa [IOK
' - P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa LIOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
JlaTa
Ne Kontpon | IIpakruue uupposrie
Tema ypoka usyue
n/n Bcero bHBIE CKHe st oOpa3oBaTejibHbIE
padoThbI padoThI pecypchl

| [Ipenmer xumuu. Posib XMUMHH B dKU3HU | bubnuoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210¢

2 ITonsiTMe 0 METOJ1aX MO3HAHUS B XUMHUU 1 bubmorexa HOK

8 https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuia paboTs
3 B J1aboparopuu U MpUEMBI OOpaIICHHSI C 1 bubmorexa HOK
patop P patll https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)

4 YucTtele BemecTBa M cMecH. CriocoObl | bubnuoreka [{OK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2 «Pa3nenenue

5 cMmecel (Ha mpuMepe OYMCTKU MTOBAPEHHOMN 1 bubmorexa HOK

P P P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuoreka [{OK
6 A 1
TOMBLH MOJICRY IR https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHE AIEMEHTHI. 3HAKU (CUMBOJIBI) | bubamnorexa [JOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cl0KHBIE BEIIECTBa 1 bubmorexa HOK

P - https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubmorexa [IOK

yip i https://m.edsoo.ru/ff0d2d50
10 3aKOH IOCTOSIHCTBA COCTaBa BEIICCTB. 1 bubmmorexa [JOK



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

Xumuueckasi popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX JJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHocuTenbHAs aTOMHAs Macca. Bbubmmoteka LJOK
OTtHocuTeNnbHAsI MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 105151 XMMUYECKOI0 3JIEMEHTA B bubnmorexa [JOK
COeIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonunuecTBo BemecTBa. Mosib. MossipHas bubmmorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUSL. bubmuoreka [{OK
XuMHuecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycnoBus NpOTEKaHUS bubnmorexa [JOK
XUMHUYECKUX pPeaKiui https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHMs MACChI BEILIECTB. Bbu6mmoteka [JOK
XUMHUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brluucnenus koiamuecTBa, Macchl BEILIECTBA bubnmorexa [JOK
110 YPaBHEHUSIM XUMHUYECKUX PEAKIINI https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMruuecKux peakimit
18 (coe I/IHq;HI/IﬂH A3JI0KCHUS 3a1£1)e elims[ bubmmorexa [IOK
A P > SAMCHLCHIT, https://m.edsoo.r/f0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHImKIoneaucT. O6o0menue u bubmmorexa LIOK
. ACT: IEI https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIus 3HAHU I
20 KonTponbnas paborta Nel mo Teme «BermectBa bubmmorexa [JOK
A XUMHYECKUE pPEeaAKIUU» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
Y X Bbu6mmoteka LJOK
21 Kucnopos — sneMeHT ¥ TpocToe BEIIECTBO.

O3oH

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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duznyeckre U XUMUYECKHE CBOMCTBA

22 KHCII0po/ia (peakliMi OKUCIIEHUS], TOPEHHE) bubmmorexa LIOK
poJa (peaKi - TOP | https://m.edsoo.ru/ff0d4614
[TonsaTtue 00 okcumax
CrocoObI ITOJTy4eHUsT KUCIIOPOa B
23 J1abopaTopuu iqn OMI)IIHJIerH(fEJTI/I Bubmorexa OK
paTop p ’ https://m.edsoo.ru/ff0d497a
[IpumeneHne kuciopoaa
TennoBoit 3¢ PeKT XUMHUISCKON pPEaKIIHH,
24 MOHATHE O T(i)q)MOXI/IMI/IHGCKOM paBH:HI/II/I bubnnorexa [IOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHUSIX
Tomnuso (HePThb, YroJIb U METAH).
25 3ar }IBHeI-EI/qu];OS o a, CII0COOBI iro Bubmorexa OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
IIpakTuueckas padora Ne 3 mo treme
26 <<§OJ‘I YeHUE 1/112061/1 aHue KUCJIopoaa buGnnorexa LIOK
y o P poAd, https://m.edsoo.ru/ff0d4ae2
W3YYEHUE e€ro CBOMCTB»
7 Bomgopoa — a5ieMeHT 1 MpocToe BEIECTBO. bubmuorexa [JOK
Haxoxnaenne B nmpupoae https://m.edsoo.ru/ff0d4dd0
)3 DOU3NUEeCKUe 1 XUMHUYECKHUE CBOMCTBA bubnuoreka [{OK
Bojopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 Ilo € 0 KHCJIOTax U CO.
TPATHE O [KHEIOTAx 1 cOMAX https://m.edsoo.ru/f0d50d2
30 Crioco6bl mosy4eHust BOAOPO/Ia B bubnmnorexa [JOK
naboparopun https://m.edsoo.ru/ffod4dd0
[TpakTuyeckas padora Ne 4 o Teme
31 «ITonyuenne u cobupanue BOAOPOIa bubnnorexa [IOK
yi . p AOPOd, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY»
32 MounsipHbiii 00BEM ra3oB. 3akoH ABOTaIPO bubmmorexa [TOK

https://m.edsoo.ru/ff0d542e¢
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Brruncienus 00bEMa, KOJIMUECTBA BEILIECTBA

bubmuorexa [JOK

33 rasa I1o €ro U3BECTHOMY KOJIMYECTB
. y y https://m.edsoo.ru/ff0d55a0
BElIECTBA WU 00BEMY
Brruncnenus 006EMOB ra3oB 10 ypaBHEHHUIO
34 €aKI[MH HAa OCHOBE 3aK0HA 00BEMHBIX bubnmorexa [IOK
peakd . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH T'a30B
35 dusnueckre U XUMUYECKHUE CBOMCTBA BOJIBI buGnuorexa LIOK
8 https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 CocraB ocHoBanuii. I1o e 00 aropa
TaB OCHOBAMHIH T HHKaTopax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopurens. HacwleHHEIE 1
37 HeHaCHl epHHI)IG paCTBO bI. MaccoBas 1oisd buGnuorexa LIOK
B p PBI. A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHrEe PaCTBOPOB C OIIPEAEIEHHON bubnmorexa [IOK
P . . p p ped https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA»
39 KonTtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiaaccupuKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnne U XUMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bugmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuA: cOCTaB, KiIacCu(puKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, bubnuorexa [JOK
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HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XMuMHYECKHUE CBOMCTBA KUCIOT bubmmorexa [OK
ya https://m.edsoo.ru/ff0dfee2
46 Conu (cpeanue): HOMEHKIaTypa, CIIOCOOBI bubnmnoreka [JOK
IIOJIy4E€HUs, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME bubnmnorexa [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 ['eneTnyeckas CBsSI3b MEXKy Kilaccamu bubmmorexa [JOK
HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
bubnuoreka [{OK
49 0606 i
0OlLIEHNE U cCUCTEeMaTU3alus 3HAHUI hitps://m.cdsoo.r/00ad9ch2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubmmorexa [JOK
KJIaCChl HEOPraHUYECKUX COeAUHEHUI" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKY KIacCUPUKAITUU
51 XUMHUYECKUX 3JIeMeHTOB. [loHsATHE 0 rpynnax bubmmorexa OK
) Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
P P bubmuoreka [{OK
52 cUcTeMa XUMUYECKuX 3jieMeHToB /[I. U.
https://m.edsoo.ru/00adasS2c
Menpeneena
53 Ilepuosbl, TpyIbI, TOATPYIIIHI bubmoreia HOK
PHOIEL, TPYHIIHL TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIEP. bubmmorexa [JOK
H3oTtomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YCK aTOMOB
. bubnuoreka [{OK
55 aneMeHToB [lepuoanyeckoii cucremsr . U.

Meunneneena

https://m.edsoo.ru/00ada6bc
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XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10

bubmuorexa [JOK

56 I1 7
ero nosioxeHuto B [lepuoanueckoil cucreme hitos://m.edsoo.ru/00adag24
. . MeHnaeneeBa
3nauenue [lepuoguyeckoro 3akoHa st
57 a3BUTHS HAyKH U npakTuku. 1. 1 bubmorexa HOK
p Y . p . e https://m.edsoo.ru/00ada96e
MenneneeB — yu€HbIN, IEAAror U rpakIaHuH
PesepBusblil ypok. O0001IEHIE U
58 CI/ICTI;MaTI/BZp ns 3HaHI/H;III / Beepoccuiickas bubnnorexa [IOK
I p https://m.edsoo.ru/00adb33c¢
npoBepouHas paboTa
Kontpoinbnas padora Ne4 o reme «CtpoeHHE
. bubnuoreka [{OK
59 aToma. XuMHUYecKas cBs3b» / Becepoccuiickas
https://m.edsoo.ru/00adb486
npoBepouHas paboTa
60 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubmmorexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
61 HMonnas xumMuyeckas CBsI3b
https://m.edsoo.ru/00adac34
bubnuoreka [{OK
62 KoBanentHas nossipHasi XuMHUU€ECKas CBS3b
https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HEMOIAPHAS XUMHUUYECKAsI CBI3b bubnnorexa [IOK
p https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 CreneHb OKHCIIE
TEMEHb ORUCIICHIA https://m.edsoo.ru/00adae28
65 OKHUCIIUTEILHO-BOCCTAHOBUTEIIBLHEIE PEAKIINU buGnnorexa LIOK
peaKtt https://m.edsoo.ru/00adb076
66 OKHUCIIUTEIN U BOCCTAHOBUTEIU Bubmorexa OK
https://m.edsoo.ru/00adb076
67 PezepBHblit ypok. O0001I€HNE U Bbu6mmoteka [JOK

cucTeMaTu3anus 3HaHui 1o reme «CTpoeHue

https://m.edsoo.ru/00ad9cb2
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PesepBHrlit ypok. O60011eHNE U
crcTeMaTH3alus 3HaHUH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/ff0d61c6

9 KJIACC

Koan4yecTBO 4acoB 1 DJIeKTPOHHBIE
ara
Ne Kourtpoun IIpakTHyec ungpoBsie
Tema ypoka U3Y4YeH
n/n Bceero HbIE KHe oOpa3oBaTesibHbIE
us
padoTbI padoTbI pecypchl
[Iepnonnueckuit 3akoH. [lepuonnueckas
1 cucTeMa XUMMUYecKux 3jemMeHToB /1. 1 1 bubmmorexa [IOK
T https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XHMHUYECKHUX JIEMEHTOB IEPBBIX TPEX 1 bubmorexa HOK
P P https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bu6mmoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMHUYECKOU CBSI3U U THUIIBI 1 bu6mmorexa [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel mo teme
5 «[ToBTOpeHue u yrnyOiaeHue 3HaHHA 1 1
OCHOBHBIX pa3/IeJIOB Kypca 8 Kiacca»
6 Knaccudukanys XMMHUUECKUX peakLui 1o 1 bu6nuoreka [IOK
pa3IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOM PEaKIUU.
7 [ToHsITHE O TOMOTEHHBIX U T€TEPOr€HHbBIX 1 bubmmorexa [TOK
p https://m.edsoo.ru/00adbe9a
peaKIusax
[lonsiTHE O XUMHUYECKOM PAaBHOBECHH.
g @akTOpHI, BIUAIOIINAE HA CKOPOCTh 1 bubnnoreka [IOK

XUMHYECKON PCaKuu U MOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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OKHCIUTEITBHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade

10 Teopus 21EKTPOIUTUYECKON JUCCOLUALUY. bu6numorexa [IOK
CunbHbIE U cra0ble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 Honnrle ypaBHEHUS peakInn bubnnorexa [IOK

yp peaxt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHHUH
12 B CBETE IPEACTAaBICHUH 00 bubmorexa LOK
peal . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOLMAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOITUTHUECKON bubnmorexa [TOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLINAIINU
14 ITonsaTre o TUApPOIN3E COJICH bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
bu6mmorexa [IOK
15 O0001IeHrEe U cUCTEMAaTH3aUs 3SHAHUHN
m I https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bub6nuoreka [IOK
DKCHEPUMEHTAIBHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 o teme

17 «DIIEKTPOIUTUYECKAS JUCCOLMALHAS bubnnorexa [IOK

p A HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»

18 OO11as xapaKTeprCTUKA raJOreHOB. bubnuorexa [JOK
XuMHUYECKrEe CBOMCTBA HAa ITPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XaopoBogopona. ConsgHas KUCIIOTa,

19 XI/IMII:)IIIGCKI/IS CBOWCTBA, MTOIYUCHHE bubmmorera [TOK

’ yH ’ https://m.edsoo.ru/00ade 104
MPUMEHEHHUE
20 [IpakTuueckas padbora Ne 2 o teme bubnuorexa LIOK

«[TomyyeHne COMAHON KUCITOThI, U3yYEHUE

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brraucnenus 1o YPaBHCHUAM XUMHNYCCKUX

bubmuoreka [JOK

21 €aKI1H, €CJIM OAUH U3 PearcHTOB JIaH B
pearti A P A https://m.edsoo.ru/00ade488
M30BITKE
” OO01as xapakTepucTuka 3JeMeHToB VIA- bubnuoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorponHsie MOAU(PUKAIIUN CEPBI.
23 Haxo;xlz[eHHe CEePhI I/I(beé coeL[HHeiHﬁ B bubmorexa LHOK
p v https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOKMCTBA CEpPbI
24 CepoBojopo, ctpocHHe, (U3HUECKUE U bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTA,
25 ¢du3nvecKkrne 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE PEAKLIUH, JIEKAINE B OCHOBE
26 MPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bu6numorexa [IOK
CEPHOU KUCJIOThI. XMMHYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaloILEH Cpelibl COEAUMHEHUSIMH CEPbI
7 Brruucnenue maccoBoii 1011 BbIXOAA bubnuotexa [JOK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO1as xapakTepucTHUKa 3JeMeHTOB VA-
)3 rpynisl. A30T, pacCIpOCTpaHEHUE B bubnuoteka [JOK
npupoe, Gu3nYecKrue 1 XuMUIECKUe https://m.edsoo.ru/00adeeatd
CBOMCTBA
79 AMMuak, ero GpuzNYecKue 1 XUMHUYECKUE bubnuorexa [JOK
CBOMCTBA, OJIyYEHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padbora Ne 3 o Teme bub6nuoreka [IOK

«HonyquHe aMMH1aKka, U3y4CHHUC €TO

https://m.edsoo.ru/00adf180
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CBOWCTB)

A3OTHas KUCI0Ta, €€ hru3nuecKue u

bu6mmoreka [{OK

31
XAMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS
1 B KaUeCTBE MUHEPAIbHBIX Y100pEHUH. bubnuoreka [JOK
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH https://m.edsoo.ru/00adf518
Cpelibl COeTMHEHUSIMU a30Ta
®ochop. Oxcun pochopa (V) u pochopnas
33 KHCTI0Ta, GU3NYECKUE U XUMUYECKUE bubmmorexa [TOK
o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJTyuYeHUE
Hcnons3oBanue GpocdaroB B KaueCTBE
34 MUHEPAJIBHBIX YI00OpeHUii. 3arps3HeHue bubmorexa LHOK
P N Y0P AP https://m.edsoo.ru/00adfc20
MIPUPOHOM cpenbl pochaTamu
35 Yraepona, pacipocTpaHEHHUE B IPUPOJIE, bubnmnorexa [JOK
¢du3nvecKkne 1 XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yrieposa, ux GU3n4ecKue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmuoreka [JOK
pOOJIEMBI, CBS3aHHBIE C OKCUIOM YTIIepo/a https://m.edsoo.ru/00adfebe
av)
37 VYronbHas KUCIIOTa U €€ CONu bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "[lonyuyenue yriaekuciioro rasa bubmmorexa [TOK
i o ' \ https:/m.edsoo.ru/00ae027¢
KauectBennas peaxius Ha kKapOOHAT-HOH
[lepBoHavanbHBIEC TOHATHSA 00
39 OpraHUYECKUX BEHIECTBAX KaK O bubmmorexa [TOK
P H https://m.edsoo.ru/00ac054¢
COCJIMHEHUSIX yTIIepo/ia
40 Kpemuuii u ero coeguHeHus bu6nmmoreka [JOK
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https://m.edsoo.ru/00ae080a

[IpakTuueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJla4y I10 TCME

bu6mmorexa [IOK

41
«Bakuenme HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU
KontponsHas pabora Ne3 o teme

. bubnuorexa [JOK
42 «Bakuenme HeMeTaJUIbl U UX
https://m.edsoo.ru/00ac0e18
COEIMHEHUA
OO01mmas xapaKTepruCcTHKa XUMUIECKUX

43 3JIEMEHTOB — METAJJIOB. MeTaimnueckas bubmuoreka [JOK
CBSI3b U METAJUINYECKAS KPUCTAILINYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBONCTBa METAJIIIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.

44 DIEKTPOXUMUYECKUN PSII HAIPSHKEHUI bubnmnorexa [IOK

p p p https://m.edsoo.ru/00aecl156
METAJIJIOB
OO0mue criocoObl MOTYYCHHS] METAJIOB.

45 CmuiaBbl. Beranciienust o ypaBHEHUSIM bubnnoreka [JOK
XUMHYECKUX PEAKIIUH, €CIIU OJUH U3 https://m.edsoo.ru/00aecl 156
pEeareHTOB COJEPIKUT MPUMECH

46 ITonsATHE O KOPPO3NH METAJIIIOB bubnmorera [TOK

pp https://m.edsoo.ru/00ael1278
bu6mmorexa [{OK

47 €JIOYHBIE METAJLIBI
10 https://m.edsoo.ru/00ae14b2

48 OxcHabl U TUAPOKCHUIBI HATPUS U KaJIHs Bubmorexa TOK

P p https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMeIbHBIE METAJIbI — KAJIBIUHN B bu6mmoreka [IOK
MarHum https://m.edsoo.ru/00aecl5¢e8

50 Baxkueiiime coeaMHeHUA KaJIbIU bu6mmoreka [JOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

https://m.edsoo.ru/00aecl5¢8

51 O0001IeHrEe U cUCTEMATH3a U 3SHAHUHN
bu6mmorexa [IOK
52 JKécTrocTh BOABI M CIIOCOOBI €€ yCTpaHEHHUS
a yerp https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTL BOIBI M METOEI €6 bubnnorexa [IOK
" https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bu6mmorexa [IOK
54 AnroMuHAH
https://m.edsoo.ru/00aelc64
55 AmM@oTepHble CBOWCTBA OKCUAA U bu6nuoreka LIOK
TUJIPOKCUIA https://m.edsoo.ru/00ae1c64
bubnuoreka IHOK
56 Keineso 3
https://m.edsoo.ru/00ac1d86
57 Oxcupl, ruipokcusl U con xkenesa (1) u bubnnoreka [JOK
xenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O000111eHIE U CUCTEMATHU3AaIUs 3HAHUN
[IpakTuueckas pabora Ne 7. Pemenue
59 SKCIIEPHUMEHTAJIBHBIX 3a71a4 II0 TEME bubnmorera [TOK
p B https://m.edsoo.ru/00ae3de8
«BasxkHeH1HEe MeTaJIJIBI U UX COEIUHEHUS
Brluucnenus no ypaBHEHUSAM XUMHUYECKHUX
€aKI1H, €CJIM OAUH U3 PearcHTOB JIaH B
60 E36HTK6 WA COLE )KI/ITII)'I UMeECH bubmorexa LHOK
p N p ' https://m.edsoo.ru/00ae1750
BrmaucneHust MacCoBOM JOJIH BBIXOa
MPOYKTA peaKkIu
61 O0001IeHEe ¥ cucTeMaTh3alus 3HAHU I
6 KonTtponsHas padora Ne4 o reme
«Bakueime MeTayuIbl U UX COSTUHEHUS
63 BeniecTBa u maTepuansl B TOBCEIHEBHOM bubnuorexa [JOK
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KU3HHU 4YCIIOBCKA

https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH 1 bubnuorexa [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Posp xuMuu B pelieHUH dKOJIOTMYECKUX 1 bubnuoreka [JOK
mpobiem https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O600mIeHNE 1 | bubnnoreka [IOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O000mIeHNE 1 | bubnuoreka [IOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c¢
68 PezepBHblit ypok. O00011eHNE U | bubnnorexa [IOK
cucTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00ad9cb2
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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
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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 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

HepBOHaanLHLIe XUMHNYCCKUC ITOHATHA

1.1

[Ipenver xumun. Ponb XMMUU B KUM3HU 4ellOBEKAa. XHUMHUSA B CHCTEME HayK.
Tena m BemecTBa. PU3NUECKHE CBOMCTBA BELIECTB. ATrpEraTHOE COCTOSTHUE

BCIICCTB

1.2

ITonsTHE 0 METOAAX MO3HAHUS B XUMHHU. YHCTHIE BEIeCTBA U CMECH. Crioco051

pas3aeneHus cMecen

1.3

ATOMBI © MOJICKYJIBI. Xumuyeckne dieMeHTbl. CHMBOJBI XHUMHYECKHAX

JJICMCHTOB. HpOCTHe M CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’IGKy.]'IHpHOG Y4CHUC

1.4

XuMuueckas (bopMyﬂa. BanenTHOCT, aTOMOB XHMMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BC€IICCTB. OtHocHuTeILHAS aTOMHas macca.
OtHocHuTenbHAS MOJICKYJIApHass Macca. MaccoBas 701 XMMHYECKOTO dJIEMEHTa

B COCIMHCHUU

1.5

KomunuectBo BemiectBa. Mosb. MousspHas macca. B3anMOCBS3b KOJIMYECTBA,
Macchl M uHMcla CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuérel mo Qopmyrnam

XUMHNYCCKHUX COG,I[I/IHCHI/Iﬁ

1.6

®u3nuecKkue U XMMHUYECKUE SIBIICHHUs. XUMHUYECKas peakuus U €€ NPU3HAKU.
3aKOH COXpaHEHHS MAaCChl BeNIeCTB. XUMU4ecknue ypaBHeHus. Kinaccuduxanms

XUMHUUYECKHUX peaklui (COeqUHEHMS, pa3IoKEeHUs, 3aMellleHus], 00MEeHa)

1.7

XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCY0M, C MTpaBHIIaMU
pabotel B naboparopun u mnpuémMamu oOpaiieHus ¢ JIabopaTOPHBIM
o0opynoBaHueM, H3y4yeHUE U OMNHCaHHe (U3MUECKUX CBOWUCTB 00pa3loB
HEOPraHMYECKUX BEIECTB, HaOMOAeHNEe (QU3NYeCKuX (TUTaBJIICHUE BOCKA,
TasiHUE JIbJIa, paCTUPAaHUE caxapa B CTyIKe, KUIIEHWE U KOHJIEHCAIUs BOJbI) U
XUMHYECKHX (TOPEHHE CBEYH, MPOKATUBAHHE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHCTBHE MeNla C KHUCIOTOM) SIBICHUWI, HAOIIOACHHE M OIHCaHUE
NPU3HAKOB TIPOTEKAHUS XMMHUYECKHX peakiuil (pas3liokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHl C XJOpUIOM Oapusi, pa3loKeHue
ruapokcuaa Mmeau(ll) npu HarpeBaHuu, B3aMMOJEHCTBHE Ke€jle3a C pacTBOPOM

conu mMeau(Il), uzyuenue cnocoboB pazneneHusi cMeceil (¢ MOMOIIbI0 MarHuTa,




¢buIbTpOBaHUE, BHINIAPUBAHUE, AUCTHILIALUS, XpomaTorpadus), IPOBEICHHE
OUMCTKM TIOBapeHHOW COJIM, HaONIOJICHWE U ONHCAaHUE Pe3yJIbTaTOB
IPOBEJCHUS OIbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS] MAacChl, CO3/IaHUE

MoJieei MOJIeKyI (IIapOCTePKHEBBIX)

Baxneiiniue npeaACTaBUTCIM HCOPIraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmecpk rasos. CocraB Bo3ayxa. Kucimopon — anemMeHT M mpoctoe
BeniecTBo. Haxoxkaenue kuciopoja B mpupoje, (GU3NYecKue U XUMUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenne kucinopona. CrocoObI
NOJIY4eHUsl KHCIopoJa B 1abopaTOpuM M NpoMblluleHHOCTH. Kpyrosopor

Kuciopoaa B npupoje. O30H — aoTponHas MoAupUKays KUCI0poaa

2.2

TemnoBoit 3pPexT XUMHUUECKON peakIui, TePMOXUMUYECKIE YpaBHEHUS, IK30-
U DHIOTEPMUYECKUE peaKlnK. TOMINBO: Yroib U METaH. 3arps3HeHre BO3yXa,

yCUJICHHE TTAapHUKOBOTO 3(pekTa, pa3pylieHne 030HOBOTO CIIOs

23

Bomopon — anemeHT u mpocroe BelecTBo. HaxoxIeHue Bopopona B MPUPOJIE,
du3nyeckue M XHMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIOCOOBI MOJTYyUCHHUSI.

Kuciaorts! 1 comm

24

MomnsipHblii 006EM Ta30B. Pacu€Tsl M0 XUMHUYECKUM YPaBHEHUSIM

2.5

®usnyeckue cBoicTBa BoAbl. Boma kak  pactBoputesib.  PacTBOpHI.
Haceiennbple 1 HEeHACBILIEHHBIE PacTBOPHI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nons BemecTtsa B pacTBOpe. XHMHYECKHME CBOMCTBA BOJBI.
OcHoBanus. Poib pacTBOpoB B NpUPOJE U B KU3HMU 4YesoBeka. Kpyroeopor
BO/ABl B TIpupoje. 3arpsi3HEHUEe MNpUpoAHbIX BOJ. OXxpaHa U OYHMCTKA

IMPHUPOIHBIX BOI

2.6

Knaccudukanuss Heopranmueckux coenuHeHui. Oxcuapl. Knaccudukanus
OKCHJIOB:  cosieoOpasyromie (OCHOBHBIC, KHCIIOTHBIE, aM(OTEpHbIE) U
HeconeoOpazyromue. HoMmeHnknatypa oxcuaoB. DPU3WYECKHE M XUMUYECKUE

CBOMCTBA OKCHIOB. [losmyuenue okcuaoB

2.7

OcHoBanus. Kiaccupukanuss oOcHOBaHMM: IIETOYM U HEPACTBOPHUMBIE
ocHoBaHMs. HomeHkatypa ocHoBaHuil. du3ndeckue U XUMHUYECKHE CBOIMCTBA

ocHoBaHui. [lonyyeHne ocHOBaHUI

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. ®dusznyeckue u
XUMHUYECKHE CBOMCTBa KUCHOT. Psan aktuBHocTu MetauioB H.H. bekerosa.

[Tony4yenue kucior

2.9

Comu. Homenknatypa coseit. dusnyeckue U XUMHUECKHE CBOICTBA COJICH.




[Tonyuyenue conen

2.10

TI'enermueckas cBA3b MCKAY KiIacCaMM HECOPTraHNYCCKUX COGZ[I/IHGHI/Iﬁ

2.11

XWMHMYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  OIPENCIICHUE  COIECPIKAHMS
KHUCJIOpOJla B BO3/AyXe, IONy4yeHHe, cOOMpaHUe, paclio3HaBaHME U H3yYCHUE
CBOMCTB KHCIOpOJa, HAOIIOACHHE B3aUMOJICUCTBUS BEIECTB C KHCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHUS M MPEKPAIlEHUs] TOpeHus (moxapa), 03HaKOMJICHHE C
o0Opa3laMyd OKCH/JIOB U OINKMCAHWE HUX CBOWCTB, IIOJIyu€HUE, COOMpAHUE,
pacno3HaBaHHE€ M W3Y4YEHHE CBOMCTB BOJOpOAa (IOpEHME), B3aWMOJEHUCTBUE
Bozopoaa ¢ okcuaoM Meau(Il) (Bo3MOXXKHO MCIIOJIb30BaHUE BUICOMATEPUATIOB),
HaOrosleHue OoO0pa3loB BEMIECTB KOJMYECTBOM | MOJIb, MCCIIEIOBaHHE
OCOOCHHOCTEHl pacTBOpEHHUs BEUIECTB C Pa3UYHONH PacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINpPEACIEHHOW MAcCCOBOM J10JIE PacTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJbl C MeTaUIaMH (HAaTPUEM U KallbLIUEM)
(BO3MOXHO HCIIONBb30BaHHE BHAEOMATEpUATIOB), OMpEICICHUE PacTBOPOB
KUCJIOT W IIelloueld C MOMOUIbI0 HHIMKATOPOB, HCCenoBaHuE 00pa3ioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJIEHUE HW3MEHEHUS
OKpPAacKM HWHIMKAaTOPOB B pacTBOpax KHUCJIOT M ULIEJIOYed, H3yyeHUe
B3aumoeiicTBusi okcuga menu(ll) ¢ pactBopoMm cepHOIl KUCHOTBHI, KHUCIOT C
MeTaJUIaMH, PEaKIUi HeUTpaIu3aluu, OJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMUIA,
BBITECHEHHE OJHOIO MeETajula JpyruM W3 pPAacTBOpa COJHM, pELIEHUE
SKCHEPUMEHTAIBHBIX 33/7ad N0 TeMe «BaxHeilmue Kiaccbl HEOPraHUYECKUX

COEIUHEHUN)

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKHX JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBsi3b. OKUCIUTEIbHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBble NOMBITKM KJIacCU(UKAUM XUMHUYECKHX 3jeMeHToB. IllonsTHe o
IpyIINax CXOJHBIX 3JIEMEHTOB (ILEIOYHbIE U IIEJTOYHO3EMENIbHbIE MEeTalllbl,
raJloTeHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yloT amdoTepHbIE

OKCHUAbI U THAPOKCHUIbI

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckas cucremMa XuMH4ecKux semMeHToB J[. M.
Menneneesa. Koporkonepuoanas 51 JUIMHHOIIEPHOHAS (dopMbl
[lepuoauueckoit cucteMbl xumuueckux snemeHtoB .M. Menneneena.
[Iepuoasl u rpynnbl. PU3HYECKH CMBICI MOPSAAKOBOIO HOMEpPA, HOMEPOB

nepruoaa 1 rpyIiibl 3JICMCHTA
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Ctpoenune aromoB. CocTaB aTOMHBIX sifep. M3otonbl. DnekTpoHsl. CTpoeHue




JIGKTPOHHBIX 000JI0YeK aroMOB TepBbIX 20 XHMHUYECKHUX DIIEMEHTOB
Ilepuonnueckoit cucremnl .M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO

AJIEMEHTA MO ero nosoxenuto B [lepuonnueckoi cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XHUMHYECKHUX HJIEMEHTOB,
METAUIMYECKUX M HEMETANIMYECKUX CBOWCTB IO TIpynnaM U Iepuoiam.
3unauenue [lepuoauueckoro 3akoHa u Ilepuoanueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB ISl pa3BUTUSA Hayku W npaktuku. .M. MenneneeB — y4€Hblil u

rpak1aHuH

3.5

Xumnueckasi cBsi3b. KoBaneHTHas (MOJdsipHass W HEMOJSIpHAsl)  CBA3b.

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

3.6

Crenenp okuciieHust. OKHCIUTEIHEHOBOCCTAHOBUTEIBHEIC pCaKIu. HpOI_IGCCH

OKHCJICHHS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHTEIIN

3.7

XUMUYECKUN JKCHEPUMEHT: H3Yy4€HHE O0O0paslloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHUCTBUE TMAPOKCHJA IIMHKA C PacTBOPAMHM KHUCIOT H
11eJI0YeH, NPOBENECHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPBI OKUCINUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKHI/Iﬁ (ropeHHe, pE€aKIuu pa3jioKCHUA, COCI[I/IHGHI/IH)

9 KUIIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

BeiiectBo u xuMuueckas pcaKnus. HOBTOpeHI/Ie

1.1

[lepuonuueckuii 3akoH. [lepuoauueckas cucteMa XuMu4deckux snementon .M.
MengeneeBa. CtpoeHune aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XHMHYECKUX JJIEMEHTOB IIE€PBBIX TPEX NEPUOAOB, Kajaus, KalbLHUs M HX
COCMHEHUN B COOTBETCTBUMU C IIOJOKEHHUEM 3JIEMEHTOB B I[lepmoamueckoit

CUCTCMC U CTPOCHUECM HUX ATOMOB

1.2

CrpoeHue BemiecTBa: BUABl XUMHUYECKOW CBSI3U. THIIBI KpPUCTAILIMYECKHUX
PEmETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAIIMYECKON PEIIETKN
U BUJa XUMUYecKo# cBs3u. Kilaccudukanus 1 HOMEHKIaTypa HEeOPraHUYeCKUX
BELIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUECKHUE CBOICTBA BEILECTB,
OTHOCSIIMXCSA K  Pa3jgMYHbIM  KJlaccaM  HEOPraHMYECKHX  COEIMHEHHH,

TCHCTUYCCKAs CBA3b HCOPTaHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUECKUX PEaKIUi 0 Pa3InYHBIM pU3HAKaM (10 YUCITy U

COCTaBy Y4YaCTBYHOIIHMX B PCAKOUH BCHICCTB, IO TCIIOBOMY 3(1)(1)€KTy, 10




W3MCHCHHIO CTCIICHEH OKHMCICHUS XHUMHYCCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
10 y4acCTHro KaTanmaTopa). 9K30- n OHAOTCPMHUYCCKHUC pe€aKuuu,

TCPMOXUMHNYCCKUC YPABHCHUA. IlonsTue o CKOpPOCTH XHUMHYECKOM peakunuu

1.4

[lonsatne 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKHX peakuusx. [lonsrue o
TOMOTEHHBIX U I'€TePOreHHBIX peakuusX. [IoHATHE 0 XUMUYECKOM PaBHOBECHUHU.
@DakTOppl, BIMAIOIIME HA CKOPOCTh XUMHUYECKOM pEaKIUU M IOJIOKCHUE

XUMHUYCCKOT'O paBHOBCCHA

1.5

OKUCINUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU, JIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHHe  ypaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi C HCIOJb30BaHUEM METOoJa

JIEKTPOHHOTO OaslaHca

1.6

Teopust 3MEKTPONUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHl U HEIIEKTPOJIUTHI.
Karuonsl, aHnoHbl. MexaHU3M TUCCOLIMALIMN BEUIECTB C PA3IMYHBIMU BHIaMU
xumMudeckoi cBszu. CreneHp nucconuanui. CUIBHBIC U CIIA0BIC DJICKTPOJIUTHL.
Peaknyu onHOro oOMeHa. YCIOBHs MPOTEKaHUS PEaKIMii HOHHOTO OOMeHa,
IIOJIHBIE U COKpAllEHHbIE HOHHbIE YypaBHEHHUS peakuuil. CBoHCTBa KHCIOT,
OCHOBaHWW H COJIC B CBETE TMPEACTABICHUN 00 JIIEKTPOIUTUICCKOU

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

1.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJIICHHE C MOJCISMH KPUCTAILTHYECKUX
peIETOK HEOPraHUYECKUX BEIIECTB — METAIJIOB M HEMETalloB (rpadura u
arMasa), CIOXKHBIX BEIIECTB (XJIOpHIa HATPHUs); UCCIEJOBAaHHE 3aBHCUMOCTH
CKOPOCTM XHMHYECKOH peakuu OT BO3JCHCTBHA pPAa3IMYHBIX (HaKTOPOB;
UCCIIEJOBAaHHE  DJICKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMANY  KHCIIOT, IIejao4ell u cojeidl (BO3SMOXKHO HCIIOJIb30BAHUE
BU/ICOMATEPHAIOB); IPOBEICHHUE ONBITOB, WLIFOCTPUPYIOIIUX IPU3HAKH
NPOTEKaHUs peaKii HOHHOTO oOMeHa (00pa3oBaHME OCaJKa, BBIIEICHUE Ta3a,
00pa3oBaHUE BOJbI); ONBITOB, WUIIOCTPHPYIOIIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKUUi (FOpEeHHE, PeaKLUU Pa3JIOKEHUs, COEIUHEHUs);
pacro3HaBaHWE HEOPTraHWYECKUX BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannsl u nx COCIUHCHUA

2.1

OOmast xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHue u pusndeckre cBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKUE CBOWCTBA Ha TMpUMEPE XJIopa

(BBaHMOHeﬁCTBHe C MCTaliaMH, HEMCTalllaMu, H_IGJ'IO‘laMI/I). XJ'IOpOBO,I[OpOI[.




ConsiHast KMCIIOTa, XMMUYECKHE CBOWCTBA, NOJyYeHue, IpuMeHenue. JlelictBue
XJIOpa M XJIOPOBOZOPOZA HA OpPraHu3M ueloBeKa. BakHeiimme Xjaopuabl U UX

HaxO0XJEHUE B PUPOJIE

2.2

OObmast xapakrepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHH okuciaeHusa. CTpoeHne u pu3nYeckue CBONCTBA
IPOCTBIX BEUIECTB — KHUCJIOpPOAa M Ccepbl. AJUIOTPOIHBIE MOAU(UKALNN
KHCIIOpO/a U cepbl. XUMHYECKHe CBOicTBa cepbl. CepoBOIOpPON, CTPOEHUE,
(1)I/I3I/I‘~I€CKI/I€ N XHMHYECKHE CBOMCTBA. OKCI/II[I)I CCpbl KaK HOPCACTABUTCIIN
KHUCJIOTHBIX OKcHJ0B. CepHas KHCIOTa, (pU3MYecKre U XUMHUYECKHE CBONCTBA
(oOmye Kak MpencTaBHTENs Kilacca KHUCIOT M cnenuduyeckue). XUMUYeCKHue
peaKlMH, JeKallie B OCHOBE IMPOMBILIUIEHHOI'O CIIOCO0a MOJIY4YEHUs CEpHOMH
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn cepH0171 KHCJIOTBI, KaQYCCTBCHHAA PCaKLUsA Ha
cyibdar-uoH. Haxoxnenue cepbl U €€ CoeqUHEHUN B MpHUpojie. XUMUUECKOEe
3arpsi3HEHUE OKPYKAIOLIEH Cpellbl COSAUHEHUSAMH cepbl (KUCIOTHBIC OXK[IH,

3arpsA3HCHNUEC BO3JyXa U BO,Z[OéMOB), CIIOCOOBI €ro MMpCaOTBPalICHHA
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OOmast xapakTepucTuka 3j1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIE CTEIICHU OKUCIEHUA. A30T, PACIPOCTPAHEHUE B IPUPO/IE,
¢uznueckue U XuMHUeckue cBoiicrsa. Kpyrosopor azora B mpuponae. AMMHAK,
ero (u3MYecKue W XMMHYECKHE CBOMCTBA, MoilydyeHHe u npumeneHue. Comu
aMMOHHS, WX (HU3MUECKHE W XHUMHYECKHE CBOWCTBAa, IPUMEHEHHE.
KauecTBeHHast peakuus Ha MOHbI aMMOHHA. A30THas KUCJIOTA, €€ IMOJIy4EeHHE,
¢u3nueckue M XMMHUYECKHE CBOicTBa (oOIIMe Kak NpeAcTaBUTeNs Kiacca
KUCIOT U cneuuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHMS B
Ka4eCTBE MHHEPAJIBHBIX yJOOPEeHUH. XUMHUECKOE 3arps3HEHUE OKPYKaroIlIeH
Cpebl COeTMHEHUAMHU a30Ta (KUCJIOTHBIE 10XKIH, 3arpsi3HEHUE BO3/1yXa, TOYBBI

1 BOJOEMOB)
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®ocdop, amtorpornHsie Monupukaun Gocdopa, GpU3MUECKHE U XUMHUYECKHE
cBoiictBa. Oxcun ¢docdopa(V) u docdhopnas kucnora, ¢usnueckue u
XUMHUYECKHE CBOWCTBA, ToiydeHue. Vcmonp3oBanue ¢ocdaroB B KadecTBe

MUHEPATBHBIX YA0OPEHHIA

2.5

OObmast xapakrepuctuka 37MeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHBIE CTENEHW OKHCICHHSA.  YTIIEPOJA, aJUIOTPOITHBIC
MOJIU(UKAIMH, PACIPOCTPAHEHHE B TNPUPOJC, (DU3MUSCKHUE W XUMHUYECKHUE
cBorcTBa. Ancop6uus. Kpyrosopor yriaepona B npupozae. OKcuabl yriepoja,

nux (bHSI/I‘leCKI/Ie Hn XUMHYCCKHUC CBOﬁCTBa, JEUCTBUE HA >KUBBIC OpraHnu3Mbl,




MOJTy4eHUE U TIPUMEHEHHUE. DKOJIOTHUECKUE MTPOOIIEMBI, CBSI3aHHBIC C OKCHIOM
yraepoaa(lV); rumore3a rioOambHOTO MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa W €€ COoNu, MX (U3WYECKHEe W XHUMHYCCKUC
CBOICTBa, MoNyuyeHHWe W npuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-
nonbl. Mcnons3oBanue KapOOHATOB B OBITY, MEIUIIMHE, IMPOMBIIUICHHOCTH U

CEILCKOM XO03SIHMCTBE

2.6

[TepBoHavaJIbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHHUSX
yriaepona (MeTaH, 3TaH, JTWIEH, alleTWICH, 3TaHOJ, TJMILEPUH, YKCycHas
kuciiora). X cocraB m xumMuueckoe cTpoeHue. IloHsATHE O OMOJIOTHYECKH
BaXHBIX BEIIECTBAX: XHpax, OCNKax, yrieBoJaXx — W HMX pOJU B IKU3HU
YyeloBeKa. MarepuaabHOe €IWHCTBO OpPraHUYECKUX W HEOPraHWYECKUX

COEeIUHEHUI

2.7

Kpemnwmii, ero ¢Qusmueckue W XUMHUYECKHE CBOMCTBA, TIOIy4YeHHE U
npumeHenue. CoenuHeHUs KpeMHHUs B mnpupone. OOImme mpeacraBieHus 00
okcune kpeMHusaA(IV) u kpemHneBoi kucinore. CUIMKATHI, UX MCIOJb30BaHUE B
OBITY, MEIMIIMHE, TPOMBILIUICHHOCTH. BakHel1ne CTpOuTebHbIE MaTepUabl:
KepaMHKa, CTCKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobrmembl Oe30macHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGI[HGBHOf'I KHU3HU

2.8

XUMUYECKUN SKCIEPUMEHT: H3Yy4deHHE O00pa3lloB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISIHOM KUCJIOTBI, MPOBEICHNE KaYeCTBEHHBIX pEaKUUi Ha XJIOPHJ-
WOHBI M HaOJIOJCHHE IPHU3HAKOB WX TIPOTEKAHUS; OIBITHI, OTPAKAOIIHE
dusznyecKue 1 XUMUYECKHE CBOICTBA raJIOT€HOB U MX COEAUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB); O3HAKOMJIEHHME C O0pas3lamMu XJIOPHI0B
(raloreHuI0B); O3HAKOMIJIEHHME C oOOpa3lamMu cepbl U €€ COeTUHEHUSIMU
(BO3MOXXHO  HCIIOJIb30BAaHHUE BHUICOMATEPUATIOB); HAOJIIOJCHHE IIpolecca
oOyrauBaHuUsl caxapa IMOJ JEeHCTBHEM KOHIEHTPUPOBAHHOW CEPHON KHCIOTHI;
U3Yy4YE€HHE XMMMUYECKHUX CBOMCTB pa30aBiI€HHOW CEpHOI KHUCIIOTHI, MPOBEACHUE
KauyeCTBEHHOW peakiuu Ha cynbpaT-uoH Hu HaOIIOAeHHE MpHu3HaKa e&
NPOTEKAHUST; O3HAKOMIIEHHE C (PM3NYECKHMHU CBOMCTBaMH a30Ta, Gocdopa u ux
coequHEHUN (BO3MOXKHO HCIIONB30BaHUE BUAEOMATEpUajoB), 0Opa3LaMu
a30THBIX U (HOCHOPHBIX YAOOPCHHMIA, MOTydeHNEe, COOMpaHue, paclio3HABAHKE U
W3y4YEeHHE CBOMCTB aMMHaKa; MPOBEICHUE KAYECTBEHHBIX pEaKIUil Ha HOH
aMMOHUS ©  QochaT-WOH W HU3YYEHHE TMPHU3HAKOB HX MPOTEKaHUs,
B3aMMOJICICTBIE KOHIICHTPUPOBAHHON a30THON KHCIOTHI C MEIbIO0 (BO3ZMOXKHO

HCIIOJIB30BaHHUC BI/IZ[GOMaTepI/IaJIOB); HN3YUCHUC MozAeeH KPUCTATNIMICCKUX




pemérok anMasa, Trpaduta, (QynnepeHa; O03HAKOMIJIEHHE C  IPOLIECCOM
aacopOUuy pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U yCTPOMCTBOM
IPOTHBOTA3a; TOJy4YEeHHE, COOMpaHHe, PAacllO3HABaHME M HM3YYCHHE CBOICTB
VIJEKUCIOro ra3a; IMpOBEICHHWE KAuyeCTBEHHBIX peakIuii Ha KapOoHAT- u
CHJINKAaT-MOHBl M HW3yYeHHE IPHU3HAKOB HUX NPOTEKAHMS; O3HAKOMIIGHHE C
OPOAYKIHMEH CHIMKATHON MPOMBINIICHHOCTH; PEIIEHUE SKCIEePUMEHTAIbHBIX

3aj1a4 1o TeMe «BakHene HeMeTaUIbl U UX COETUHEHUS))

Meramisl 1 ux COCIUHCHUA

3.1

OO01as XxapakTepruCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nosoxkenuss B Ilepuonnueckod cucreMe XUMHYECKHX dieMeHtoB [[.M.
Mengeneesa u ctpoeHus aromoB. CTpoeHne MeTailioB. Mertandeckas CBs3b U
METAJJIMYECKasi ~ KpUCTAUIMYECKass PpPEIETKA.  JNEKTPOXMMHYECKUH sl

HaHpH)KCHI/Iﬁ MCTAl1JI0B

3.2

Ou3nyecKkue U XUMHYECKHE CBOMCTBA MeTayioB. OOmMe criocoObl MOTydeHuUs
MeTauioB. [oHsATHE O KOPPO3UU METAILIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY Y IPOMBIIIIIEHHOCTH

3.3

[lenounple MeTambl: nonoxkeHue B Ilepuognueckoil cucteMe XHMHYECKHUX
anemenToB [I.M1. MenneneeBa; cTpoeHHEe MX aTOMOB; HaXOKACHUE B MPHUPOJE.
duznyeckue 1 XMMUYECKUE CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKcuasl U
TUAPOKCUABI HaTpusd U Kanus. [IpuMeHeHHe ILIEeNOYHBIX METAIOB M MX

COEeIUHEHUI

3.4

[llenouHo3eMenbHBIE  METAIbI MarHMi W KajdblMi:  IIOJIOKCHHE B
[Tepunonnueckoii cucremMe XumMuieckux aneMmenToB J[.M. MeHneneeBa; ctpoeHue
WX aTOMOB; HaxoxAeHHEe B mpupone. dusnyeckue U XUMHUUYECKHE CBOMCTBA
MarHus W Kajublusl. BakHelmmne coemuHeHus Kaiublus (OKCHA, THIPOKCHUIL,

coim). JKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

AmomMuHuit: moniokenue B Ilepuonnyeckoll cucTeMe XMMHYECKUX JJIEMEHTOB
J.W. MenzeneeBa; CTpOEHHE aTOMa; HAaXOXKJEHUE B mpupoje. Puznyueckue u
XUMHYECKHE CBOMCTBA aFOMHUHUS. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCHIA

AJIFOMUHUA

3.6

Keneso: monoxenue B Ileprognyeckoit cucteme XxuMuueckux snemeHTon J[.1.
MeHnneneeBa; CTpO€HHME arToma; HaxoxAeHUe B mnpupone. Dusnueckue u
XUMUYECKHE CBOMCTBa ene3a. OKcuibl, ruapokcuabl u conu sxenesa(ll) u

xene3a(lll), mx cocras, cBOMCTBA U MOTyYEHUE




3.7

XVUMHUYECKUH IKCTICPUMEHT: O3HAKOMJICHHE ¢ 00pa3aMi METalIOB ¥ CILIABOB,
uX (U3NYECKUMHU CBOWCTBAMH; H3YYCHHUE DPE3YJIbTaTOB KOPPO3HHU METAJLJIOB
(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHS ~ OKCHJIa KaJblMs M HaTpus C BOJOH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJICOMATCPUAIIOB); HCCIEAOBAHUE CBOWMCTB KECTKOW BOJBI;
mporiecca TOpPEHHsl Kelle3a B KHUCIOpoJe (BO3MOXHO — HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHUSI KAYeCTBEHHBIX PEaKIMiA Ha WOHBI
(MarHmsi, KanbIus, anroMuHus, nuHKa, skeneza(ll) m skemesza(Ill), memu(Il);
HAOJIO/ICHUE M ONHMCAHUE IMPOIECCOB OKPANTMBAHUS TUIAMEHH MOHAMH HATPUS,
Kaauss W Kaublusl  (BO3MOXKHO — HCIIOJB30BAaHHME  BHJICOMATEPUAIIOB);
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THJAPOKCHIA ATIOMHUHUS U THIPOKCHIA
IIMHKA; PEIICHUE YKCIICPUMEHTAIBHBIX 33/1au M0 TeMe «BakHelIe MeTauibl |

HUX COCIUHCHUA)

XHUMHS U OKpYKarolas cpena

4.1

HoBeie Marepuanbl U TexHOJOrMU. BemiecTtBa U Marepualibl B OBCEIHEBHOM
JKU3HU 4YeJIOBEKa. XMMHS U 3]I0pOBbE. be3omacHoe MCIoib30BaHUE BEIIECTB U
XUMUYECKUX peakiuil B ObITy. IlepBasi moMOIIb MPU XUMUYECKUX OXKOTax M

OTpPaBJICHHUAX

4.2

OCHOBBI ~ DKOJOTMYECKOM  IpaMOTHOCTH.  XUMHUYECKOE  3arps3HEHUE
okpyxarorieit cpenst [1JIK. Ponb xumun B pemieHnn 3K0I0THYECKUX MPOOIIeM.
[IpupogHble HMCTOYHHUKHU YIIEBOAOPOAOB (Yroyib, NPUPOAHBIA Ta3, HePTb),

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

4.3

XUMHUYECKUH SKCIIEPUMEHT: M3ydeHHne o0pa3IoB MaTepHalioB (CTEKIIO, CILIABHI

METAJIJIOB, [TOJIMMEPHBIE MaTEpUAIIbI)




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

Kon
NpPoBePSIEMOro
TpeOOBaAHUSA

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yjbTaTaM 6a30B0Oro
YPOBHS OCBO€HHSI OCHOBHOI 00pa30BaTeJbHOM NPOrpaMMbl 0CHOBHOI0
o0mero oopazoBanusi Ha ocHoBe PI'OC

1

[Ipencrasienue:

1.1

0 MO3HABAEMOCTH SIBICHUM npupoabl, IOHUMAaHUC 00BEKTUBHON 3HAYMMOCTHU
OCHOB XHMHYECKOMN HAayKH Kak o0ractu COBPCMCHHOI'O0 €CTCCTBO3HAHMA,
KOMIIOHCHTAa O6H_I€I‘/'I KYJIbTYPbl U HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA B
YCI0OBUAX COBPEMCHHOTI'O O6III€CTBa; IMOHUMAaHHEC MECTa XUMUU CPEAN JPYIrUx
CCTCCTBCHHLIX HAYK

1.2

O HayyHbIX METOJax TO3HAHMS, B TOM YHCIE OJKCHEPUMEHTAIbHBIX H
TEOPETHUYECKUX METOJaX HCCIIECOBAHUS BEIIECTB M M3YUYCHHUS] XUMHYECKUX
peaxkuuii; yMeHue UCIOoNIb30BaTh MOJIETH sl OOBSICHEHUSI CTPOCHUS aTOMOB
U MOJIEKYJI

1.3

0 cdepax npodeccHuOHATBHON ACSITENIBHOCTH, CBSI3aHHBIX C XUMHEH U
COBPCMCHHBIMU TEXHOJIOTUAMU, OCHOBAaHHBIMHA Ha JOCTUXCHUAX
XMMHUYECKOH HAyKH, YTO MO3BOJIUT OOYYArOIIUMCS PacCMaTpPUBATh XHUMHIO
Kak cdepy cBoed Oyayiieid mpopecCHOHAIBHOU ACSATEIBHOCTH W CHENaTh
OCO3HAHHBIM BBIOOP XMMHHU KakK MPO(UIBHOTO MpeIMeTa MpH Hepexoje Ha
YPOBEHb CpeJIHEro 00I1Iero o0pa3oBaHus

Bnagenne cucremMoll XHMHUUYECKHX 3HaHUN H YMCHHUEC NPUMCHATH CHUCTCMY
XUMHNYCCKHUX 3HaHI/II71, KOTOpas BKJIHOYaACT:

2.1

BAKHEHIINE XUMUYECKUE MOHATUSA: XMMHUYECKHM JJIEMEHT, aTOM, MOJIEKYyJa,
BEUIECTBO, IPOCTOE U CJIOXKHOE BELIECTBO, OJHOPOJAHAs M HEOIHOPOIHAsS
CMECh, OTHOCHUTEJIBHBIE AaTOMHAasi M MOJIEKYJISIpHAasT Macchl, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAas Macca, MOJAPHBIA O0BEM, OKCHJ, KHUCIIOTA,
OCHOBaHME, COJb (CpelHss), XUMHMUYECKas pEeaKlus, PeaklUu COEeIUHEHUS,
peaKUK pas3oKEHUs, peaklUud 3aMELICHMs, peakuuu oOMeHa, TEeIUIOBOM
3pQeKT peakiuH, 3K30- U IHAOTEPMUYECKHE DPEAKLUH, pacTBOp, MaccoBas
JI0JI1 XUMHAYECKOTO JJIEMEHTA B COCIMHEHUH, MAaccoBasl J10JI1 U IPOLICHTHAs
KOHIICHTpALUs BELIECTBA B PACTBOPE, SIPO aTOMA, MIEKTPOHHBIN CJIOM aTOMa,
aToMHasi OpOWTalb, pagUyC aToMa, BaJICHTHOCTb, CTEMEHb OKHCIICHHUS,
XMMHYECKasl CBsI3b, DJJIEKTPOOTPULIATEIBHOCTb, IOJIIPHAS W HENOJSpHAas
KOBAJICHTHAs CBsI3b, MOHHAS CBA3b, METAJUIMYECKAS CBS3b, KPUCTAJUIMYECKAs
pewmérka (aToMHasi, HOHHAs, METaJUIMuecKasl, MOJEKYJIsIpHasi), HOH, KaTHUOH,
aHMOH, DJICKTPOJIMT U HEDJICKTPOJUT, DJICKTPOIUTHYECKAs AMCCOLMAALUS,
pEaKLMU HOHHOIO OOMEHa, OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIE PEaKLHH,
OKHCIIUTEIb U BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJICHUE, JJIEKTPOIIN3,
XMMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE PEAKLUH, CKOPOCTb
XUMHUYECKOHU peakiuu, karanusarop, [1IJIK, koppo3us meTaiuios, CrijiaBsl

2.2

OCHOBOIIOJIATAIONIME  3aKOHBI ~ XMMHHU: 3aKOH COXPAHCHHS  MacChl,
nepuonuveckuii 3akoH JI.M. MenneneeBa, 3aKOH IIOCTOSIHCTBA COCTaBa,
3aK0H ABOTaJIpo
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TCOPHUU XUMHUHU: aTOMHO-MOJICKYJISIpHAA TCOPUSA, TCOPHUA BHGKTpOHHTHqCCKOﬁ




JUCcConranmm

Brnagenue ocHOBaMM XMMHUYECKOW IPaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMEHHE TPaBUJIBHO HCIIOJIB30BaTh M3YYCHHBIC BEIIECTBA W MaTepuaibl (B
TOM 4YHCJIE MHUHEpPaIbHBIC YyIOOpEHUS, METAUIBl W CIUIaBBI, MPOIYKTHI
nepepadboTKU MPUPOIAHBIX MCTOYHUKOB YTIIEBOAOPOJOB (YIiisi, MPUPOIHOTO
raza, HeTu) B OBITY, CEIBCKOM XO3SHCTBE, HA MMPOU3BOJICTBE U TIOHUMaHUE
3HAYEHUS KUPOB, OENKOB, YIJIEBOJOB /JIsi OpraHM3Ma 4YellOBEKa; YMEHHUE
MIPOTHO3UPOBATH BIIMSHHUE BEIIECTB U XMMUYECKUX IPOLIECCOB HA OPTaHU3M
YEJIOBEKA U OKPYKAIOLLYIO IPUPOJHYIO Cpeny

3.2

YMEHHE WHTETPUPOBATH XUMHUUECKUE 3HAHUS CO 3HAHUSMH JAPYTHX YIeOHBIX
IPEAMETOB

3.3

HQJIMYME OIbITa paboThl C PA3IMYHBIMM HCTOYHUKAMU HH(OpMaIUM IO
XMMUU ~ (Hay4Has W Hay4yHO-NOIyJspHAas  JUTepaTypa,  CIOBapH,
CIPaBOYHHMKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATDH I/IH(l)OpMaIII/IIO O BCHICCTBAX, ux
MNpeBpalICHUAX U IPAKTUYCCKOM IMPUMCEHCHUN U YMCHHC HUCIIOJb30BATb eé
AJIg PCIICHUA yqe6HO-HO3HaBaT€JIBHBIX 3aga4

Brnanenue ocHoBaMM TOHSTHITHOTO ammapara M CHMBOJHYECKOTO SI3bIKA
XUMHH JJI COCTaBlIeHUs (POpMyJT HEOpPraHHMYECKHUX BEUIECTB, YpaBHEHUI
XUMUYECKUX peakiui; ocHoBamH xumuueckor HomeHkiatypbl (IUPAC u
TPUBHAIILHOK)

YMmeHue o0bACHATH CBS3b MOJIOKEHUs d1eMeHTa B [lepuoanueckoil cucreme
C YMCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB
(coctaB u 3apsn saapa, oOIee YUCIO JIIEKTPOHOB), pacHpeleIeHHEM
AJIEKTPOHOB MO SHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOJIOB,
KaJIUsI U KaJbIUsl

[IpencraBineHre O NEPUOIUYECKONW 3aBUCHUMOCTH CBOMCTB XMMHYECKUX
3JIEMEHTOB (paauyc aToMa, JIEKTPOOTPULIATEIBHOCTD), IPOCTHIX U CIOKHBIX
BEIIECTB OT IOJOXEHUs 3ieMeHTOB B llepuoauueckoil cucreme (B MajbIX
nepuojax U IriIaBHbIX MOATPYIINAX) U AIEKTPOHHOIO CTPOEHUS aToMa

YMmenue kinaccuuuupoBath:

7.1

XUMHNYCCKHUEC 3JICMCHTHI

7.2

HCOPIraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC PCaKIINH

YMeHue onpeiesisiTh:

8.1

BAJICHTHOCTD M CTCIICHb OKHMCJICHHUSA XMMHUYCCKUX OJICMCHTOB, 3apsaa HOHa

8.2

BUJ] XUMUYECKOW CBSI3U U TUII KPUCTAJUIMYECKON CTPYKTYPhI B COEAMHEHUSIX

8.3

XapaKTep CpeJibl B BOJIHBIX PACTBOpaX BEMIECTB (KUCIOT, OCHOBAHMI)

8.4

OKHUCJIHNTCIIb 1 BOCCTAaHOBUTCIIb

YMeHue XapaKTCPHU30BaATb @HSHHGCKI/IC 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEHIECTB (KHUCIOPOJ, 030H, BOAOPOJ, I'paduT, ayMa3, KpEeMHHIA,
a3o1, docdop, cepa, XJIop, HATPUH, KWW, MarHUW, KaJbIMi, aTFOMUHUH,
KENe30)

9.2

CIIOXHBIX BEIIECTB, B TOM YHCJIC MX BOJIHBIX PacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOM, OKCHAbI M THAPOKCHIbI MeTauioB [-ITA
rpymm, amomuans, menu (1), nuaka, sxenesa (I u III), okcuab! yriepoaa (11




u IV), kpemuus (IV), azora u pocdopa (11l u V), cepst (IV u VI), cepuaucras,
cepHasi, a30THUCTas], a30THasA, ¢pochopHasi, yrojipHas, KpeMHHEBas KUCIOTa U
UX COJIN)

MPOrHO3UPOBATh U XapaKTEpHU30BATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT
UX COCTaBa M CTPOCHHUS, NMPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT HUX

93 CBOMCTB, BO3MOXHOCTh MPOTEKaHUS XHUMHUYECKUX TpEBpallleHuid B
Pa3IMYHBIX YCIOBUSIX
10 YMeHHue COCTaBIsATh MOJICKYJISPHBIC U MOHHBIC YPaBHEHHS peakiuii, B TOM
qHCcle:
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX XMMHYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB (TPYIIN)
HEOPraHUYECKHUX BEIIECTB
10.4 MOATBEPKIAIOMIUX TCHETHUYECKYI0 B3aMMOCBSI3b MEXKIy HUMHU
11 YMeHue BIYUCIATh (IPOBOAUTD PACUETHI):
11.1 OTHOCUTETIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJTI0 XMMHUYECKOTO 2JIEMEHTA B COEIMHEHUHU
11.2 MAaCCOBYIO JIOJIKO BEIIIECTBA B paCTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YPaBHEHUSIM XMMHYECKHX pPEaKIHi W HaXOAUTh KOJIMYECTBO BEIECTBA,
' 00BEM B MacCy peareHTOB WA IPOAYKTOB PEAKITUHI
12 Brnanenue (3HaHne OCHOB):
OCHOBHBIMH METOJJaMH HAy4dyHOTO IO3HaHUS (HAOIOJIEHUE, HW3MEpEeHHeE,
1.1 AKCIIEPUMEHT, MOJICJTUPOBAHUE) TPH HU3YYCHUH BEIIECTB M XUMUUYECKHX
' SBIIGHUH; yMeHHE CQPOpPMYyIUPOBaTh MPOOJIEMYy M MPEMIOKHUTh IMyTH €&
perieHus
122 6e30macHoil paboThl ¢ XUMUYECKHUMH BEIIECTBAMHU, XUMUYECKOMN MOCYI0M U
' J1a00paTOPHBIM 000PYI0OBAaHUEM
npaBujiaMyd 0€30MacHOTO OOpallleHHs] C BEIIECTBAaMH, HCIOJIb3yeMbIMU B
MMOBCEIHCBHON JKHM3HH, IPaBWJIAMH TIOBEJACHHUS B MEIIX COCpexKeHUS
12.3 3MI0pOBbS U OKpYXKalollel MPUPOJAHON Cpelbl; TOHMMaHHWE Bpeda
(ormacHOCTH) BO3JIEUCTBHS Ha >KUBBIE OPTaHU3MBI OINPEACIEHHBIX BEIIECTB,
croco00B YMEHbIIIEHUS M MPEAOTBPAILICHUS UX BPEAHOTO BO3CHCTBHS
13 Hanuume mnpakTUyeckuX HABBIKOB IUIAHUPOBAHUS M OCYIICCTBIICHUS
CJIEIYIOIIMX XUMHYECKUX IKCIEPUMEHTOB:
M3y4YeHHWEe W omnucaHue (U3UUYECKUX CBOMCTB BEHIECTB; O3HAKOMIICHHE C
13.1 GU3MYECKUMU ¥ XUMUYECKUMH SIBICHUSMM; OIBITHI, WILTIOCTPUPYIOIIHE
MIPU3HAKU POTEKAHUSI XUMUYECKUX PEaAKIUi
13.2 M3YYCHHE CIIOCOOOB pa3elieHus] CMece
[IOJIyYE€HHE KHUCIIOpPOAAa U H3Y4YEHHME €r0 CBOMCTB; IMOJIY4YEHHME BOJIOpPOAA U
13.3 U3Y4YE€HHE €ro CBOMCTB; IOJY4Y€HHE YTIEKUCIOrO0 ra3a U H3y4YEHHE €ero
CBOWCTB; MOJYYCHUE aMMHAaKa U U3YUEHUE €r0 CBOMCTB
13.4 NPUrOTOBJIEHHE  PACTBOPOB  C ONpeNeNEHHONM  MaccoBOM  AoJeH
pacTBOPEHHOTO BEIIECTBA
135 MPUMEHEHHUE UHIMKATOPOB (JJakMyca, MEeTHIIOpaHka u ¢eHondraienna) 1

OonpcCacC/ICHUS XapaKTepa CpCabl B paCTBOpPAX KHUCIIOT U menoqeﬁ




13.6

UCCIICIOBAHUE U OIMCAHHE CBOMCTB HEOPraHMYECKUX BEILIECTB pa3IUYHbIX
KJIACCOB; M3YyYEHHME B3aMMOJEHCTBUS KHCIOT C MeTaUlaMd, OKCHIAMH
METAJUIOB, PAaCTBOPUMBIMH M HEPACTBOPUMBIMU OCHOBAHUSIMM, COJISIMU;
[OJlydeHHE HEpPacTBOPUMBIX OCHOBaHM; BBITECHEHHE OJHOTO MeTalla
ApyrUM M3 pacTBOpa COIM; HCcIeloBaHME aM(pOTEPHBIX CBOMICTB
T'MJIPOKCHU/I0B AJIFOMUHMS U IIMHKA

13.7

pellIeHHE DSKCIEPUMEHTAIbHBIX 3a7ad 1o TeMaMm: «OCHOBHBIC KJIACChl
HEOPraHWYECKUX COCAUHEHMI»; «IJEKTPOJUTUYUECKAs JAUCCOIMALIUNN;
«Baxkaennne HeMeTalIbl M UX COSTMHEHUS Y, «BaxkxHeHIne MeTallIbl U UX
COCTUHECHUS

13.8

XUMHYECKHE OKCIICPUMCHTHI, HUTFOCTPUPYIONIUE TIPU3HAKU TPOTCKAHUS
peaknuii MIOHHOTO OOMEHa; KaYeCTBCHHBIC PEAKI[MU Ha MPHUCYTCTBYIOIIHE B
BOJHBIX PAcTBOPAaX HOHBI: XJIOPHUI-, OpoMUA-, HOAUI-, cylbdart-, Gocdar-,
KapOOHAT-, CUJINKAT-aHHOHBI, THJIPOKCH/I-HOHBI, KATHOHBI aMMOHHS, MarHus,
KaJIBIIMS, AIFOMUHUS, JKele3a (2+) u xenesa (3+), meau (2+), IMHKA

14

YmMmenue:

14.1

MMPCACTABJIATE PE3YJIbTAThl SKCIICPUMCHTA B (1)OpM€ BBIBOJAOB, 10Ka3aTCJILCTB,
I‘pa(l)I/IKOB u Ta6JII/III 1 BBIABJIATH SOMIIMPUYCCKHUEC 3aKOHOMCPHOCTHU

14.2

YCTAHABIIMBATh CBSI3U MEXJAY pEalbHO HaO0I0aeMbIMU XUMUYECKUMU
SABJICHUSMU M IIPOLIECCAMH, IPOUCXOMALIMMU B MaKpO- M MHUKPOMHUDE,
OOBSICHATH MPUYUHBI MHOTO00pa3Hsi BELIECTB




HEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM JK3AMEHE 11O XUMUH

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1

HepBOHaanH)HI)IG XUMHNYCCKUC ITOHATHSA

1.1

Yucteie BemecTBa U cMecu. CriocoObl pa3ienenus cMeceit

1.2

ATOMBI M MOJICKYJIBI. Xumuyeckue 3JieMeHThl. CHMBOJIBI XUMHYECKHUX 3JIEMEHTOB.
HpOCTI)IG M CJI0KHBIC BEIICCTBA.

1.3

XuMuueckas Q)opMyna. BanentHocts aToMOB XMMHYECKHMX 3ieMeHTOB. CTeneHb
OKHUCICHUA

1.4

3aK0H MOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENIBHAS aTOMHAA Macca. OTHOCUTEIbHAS
MOJICKYJIsIpHAs Macca. MaccoBasi JIOJsl XKMUYECKOTO JIEMEHTA B COSTMHEHUH

1.5

KomnuectBo BemectBa. Moab. MonspHas wMacca. MousspHblii  00bEM  Ta30B.
B3auMocBs3b KOJIMYECTBA, MAaCChl U YUCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

du3nyeckue W XUMHYCCKHE SBJICHHSA. XHMHUUECKas peakuuga n e€ IMPU3HAKH. 3aKkoH
COXPAaHCHUA MACChI BCIICCTB. XuMHu4yecKue YpPaBHCHHA

[lepnonnueckuit 3axkoH u Ilepuogmdeckas cucrema XUMHUYECKHX dieMeHTOB J[.M.
MenpeneeBa. CTpoeHUE aTOMOB

2.1

Ilepuonuueckuit 3akoH. Ilepuoguueckass cucrema XuUMHYEeCKUX »3ieMmeHToB J[.H.
Menpneneesa. Ilepuons! u rpynmsl. PU3H4ECKUN CMBICI MIOPSAIKOBOIO HOMEPA, HOMEPOB
MepUO/JIa U TPYIIbI DJIEMEHTa

2.2

Ctpoenne aromoB. CocTaB aToMHbIX snaep. HM3orombl. OnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYCCKUX 3JIeMEHTOB [lepronnyeckoii
cuctemsbl /.M. MeHaeneeBa
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3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB XMMHUYECKMX 3JEMEHTOB HEpPBbIX TPEX
NEepUOJOB,  Kanus, KanblMs  (paguyca  aTroOMOB,  3JEKTPOOTPULIATEIIBHOCTH,
METAJUINYECKUX U HEMETANIMYEeCKUX CBOMCTB) M MX COCJUHEHHUH B COOTBETCTBUHU C
10JIOKEHHUEM 3JIeMeHTOB B [lepuoinueckoil cucteme U CTPOEHUEM UX aTOMOB

CtpoeHnnue BelecTa

3.1

Xumuueckass  cBsi3b.  KoBasieHTHass ~ (mosisipHass W HEMOJsIpHAsi)  CBSI3b.
DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX dJeMeHTOB. MoHHas cBsi3b. Metaminueckas
CBsI3b

3.2

Tunel KpucTaUIMYECKUX PEHETOK (aTOMHAs, MOHHAs, METaJUIMYecKas), 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3U

Baxneiimme npencraBuTeNIn HEOPraHM4YECKUX BemecTs. HemeTauisl M UX coeAMHEHUS.
Merasuibl ¥ UX COEAMHEHUS

4.1

Knaccudukanus ©  HOMEHKIAaTypa  HEOPraHMYECKHUX  COCAMHEHM:  OKCHJOB
(comeoOpasyromue: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIC) H HECOJICOO0Pa3yIOIINe;
OCHOBaHUH (IIENOYN U HEPACTBOPUMBIE OCHOBAHMUS); KUCIOT (KHCIOPOICOAEPKALIUE U
OECKHCIOPOAHbIE, OTHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX )

4.2

dusznueckrue M XUMHYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB-HEMETAIOB: BOJOPO/A,
XJIOpa, KUCIOPOJia, cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

duznyeckue U XMMHUYECKHE CBOMCTBa INPOCTBIX BCHICCTB-MCTAJJIOB: JIMTHA, HATPHUA,
KaJius, Marovsa 1 KaJlblus, aJJIOMUHUA, KEJIC3Aa. 3JI€KTpOXI/IMI/I‘~I€CKl/Iﬁ pan HaHpﬂ)I(eHI/Iﬁ
MCTAJ1JII0B




®Ou3nueckue W XHUMHUYECKHE CBOMCTBA BOAOPOJHBIX COG[[I/IHGHI/If/'I HEMCTAJJIOB!

4.4
XJIOPOBOJIOPOJA, CEPOBOAOPO1A, aMMHUAKA
dusnueckre U XUMHYECKUE CBOWMCTBA OKcuOB HemeTaiuioB: cepbl (IV, VI), azora(ll,
4.5 IV, V), docdopa(lll, V), yrmepoma(ll, IV), kpemuusa(IV). Ilomyuenue oxcumoB
HEMETAJIJIOB
46 Xumuueckue cBoiicTBa okcuoB: MetaiuioB [A-IIIA rpynn, nunka, meau(ll) u xenesa(ll,
' III). [ToryueHne OKCUIOB METAIIJIOB
XUMHUYECKHEe CBOWCTBA OCHOBAaHMM M aM(OTEpPHBIX T'MAPOKCUIOB (Ha IpHUMeEpe
4.7 THIPOKCUJIOB aJIFOMUHHUSA, jKejle3a, LuHKa). [lonmydyeHue ocHOBaHUN M aMOTEpHBIX
TMJIPOKCHUIOB
OOme XUMHMYECKHe CBOMCTBAa KUCIOT: XJIOPOBOJOPOJHOH, CEPOBOIOPOIHOM,
48 CEpHUCTOW, CEpHOM, a30THOH, ¢ochopHON, KpeMHUEBOH, yroiapHOH. OcoOble
' XMMHMYECKHE CBOWCTBA KOHLICHTPUPOBAHHOM CEpHOM M a30THOM kucior. [lomydenue
KHCJIOT
4.9 OOue XuMUYeCKHe CBOWCTBA cpenHux cojeil. [lomydyenue coneit
410 [Tony4yenue, cobnpanue, paclio3HaBaHUE BOJOPO/a, KHCIOPOa, aMMHAaKa, YTIIEKHCIOro
' rasza B JIJaDOpaTOpuu
411 [Tony4yenune amMmmuaka, CEpHON U a30THOM KUCIIOT B IPOMBIIIIEHHOCTH. O0111e crnoco0sbl
' IIOJIy4YEHHUsI METAJIJIOB
4.12 ['eneTnueckas CBsI3b MEK/y KJIACCAMU HEOPraHUYECKUX COCIMHEHUI
5 XHUMHYECKUE PEAKLIUN
Knaccudukanys XuMHUUeCcKUX peaklUii 0 pa3InyHbIM IPU3HAKAM: 110 YUCILY U COCTaBy
5.1 YUYACTBYIOIINX B PEAKIIMU BEIUIECTB, IO TEIUIOBOMY 3P (PEKTY, 10 U3MEHEHHIO CTETIeHEeH
OKHCJICHUSI XMMHUYECKUX JIEMEHTOB
59 TernnoBoil 3¢ ¢exT XUMHUECKOW peakLUuu, TEPMOXMMHUYECKHE YypaBHEHHs. DK30- U
) SHAO0TEPMHUUYECKUE peaKMU. TepMOXUMHUECKHUE YPAaBHEHUS
OKHCAUTENbHOBOCCTAHOBUTENbHBIE — peakuuu. OKHUCIUTENM W BOCCTAHOBUTEIH.
53 IIpoueccsl OKHCJICHUS U BOCCTAHOBJICHMSL. ONEKTPOHHBIN OanaHc
OKHUCJINTEIbHOBOCCTAHOBUTEIbHON PEAKIIUI
54 Teopust snexTponuruyeckol auccouuanuu. KaTtvoHbl, aHMOHBL. ODJNEKTPONUTHI U
' HEeRJIeKTPOJINThl. CHilbHBIE U c1a0ble 3J1eKTpOoIUThl. CTeneHb AUCCOLUaIU
55 Peakiiun noHHOrO oOMeHa. Y clIoBUs MPOTEKAHUS peakluii HOHHOTO 0OMEHa, MOJIHbIE U
' COKpalIEHHbIE HOHHbIE YPaBHEHUsI peaKLuil
6 XuMUsI M OKpY’Karomas cpeaa
BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4eloOBeKa. be3omacHoe
6.1 UCIOJIb30BaHUE BEUIECTB M XUMHUECKMX peakuuil B jabopatopuu u ObiTy. IlepBas
IIOMOLIb PU XUMUYECKUX 0KOraX U OTPABICHUSIX
XUMHUYECKOE 3arps3HEHHE OKpYKawolled cpeabl (KUCIOTHBIE J0XKIW, 3arpsi3HEHUE
6.2 IOYBBl, BO3/yXa M BOJOEMOB), CIOCOOBI ero mnpenorBpaiieHus IlpenenbHas
' nonyctumas koHueHntpauus euect (IIJIK). Ponb xumuu B pemieHnn 3K0JI0rHYecKux
npobseM. YcuiieHre NapHUKOBOIo 3P QekTa, pa3pyLieHHe 030HOBOI'O CII0s
IIpumenenue cepsl, azora, pocdopa, yriepoja, KpeMHUS U UX COCTUHEHUH B OBITY,
MEIMIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM XO03dlcTBe. [IpuMeHeHue MeramioB Hu
6.3 CIUIaBOB (CTaJib, YyTYH, AIOPATIOMUHHUHI, OpoH3a) B OBITY M NPOMBIIUICHHOCTH HX

coenuHeHuil. [loHsATHE O KOPpPO3UMM METAaUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3HHU




[TpupoHBIE HCTOYHUKH YTIIEBOJIOPOIOB (Yroib, IPUPOIHBIN Ta3, HEPTH), TPOAYKTH UX

64 nepepaboTku (O€H3MH), X POJIb B OBITY M MPOMBIILICHHOCTH
[lepBoHauanbHBIE MOHATHA 00 OPraHWYECKHX BEIIECTBAX KaK O COCAMHEHUSX yTiIepoja

6.5 (MeTaH, 3TaH, ATWJIEH, alETWIEH, 3TaHOJ, INIMLEPHUH, yKcycHas kucnora). [loHsatue o
OMOJIOTMYECKH BAKHBIX BEILECTBAX: XKHpax, O€NKax, YrieBoJaX — U MX POJIU B JKU3HH
4eJI0BEKa

7 Pacuérsr:

7.1 1o (opMysaM XMMHUYECKUX COEAMHEHUI

7.2 Macchl (MacCOBOM) 10JIM PacCTBOPEHHOTO BEILIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPABHEHUSIM
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