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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XUMHUUM Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHus
COCTaBJICHa Ha OCHOBE TpeOOBaHMI K pe3yidbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O 00111eTr0 00pa30BaHus, MPEACTAaBIEHHBIX
B OI'OC OOQO, a Takke Ha OcCHOBE (QeaepanbHOl pabdodeil NporpamMmbl
BOCIIUTAHUS U C YU4ETOM KOHIIETIIIUU MPEToaBaHusl y4eOHOro npeamMera « XuMus»
B oOpa3oBaTeIbHBIX opranuzanusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuHM AA€T NPEACTABICHHE O LEISIX, OOUIEH cTpaTeruu
oOy4eHMs, BOCHHUTAHHS W PA3BUTHS OOYYAIOMIMXCA CPEIACTBAMU Y4EOHOIO
npeamera, yCTaHABIIMBAET o0s3aTeNIbHOE IPEAMETHOE COJIEpKaHHUE,
MIPEIyCMaTPUBAET PACHPENCICHHE €ro IO KjaccaM M CTPYKTypHUpPOBaHUE IO
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUH, ONPEACNSIET KOJIMYECTBEHHbIC U
KaueCTBEHHbIE XapaKTEPUCTUKHU COJIEpXKAHUS, PEKOMEHAYEMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHHUSI XMMHUU C  YYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKH  y4eOHOTO MpOIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydJarolmuxcs, ONpeAesieT BO3MOXKHOCTH MpeaMeTa s
peaninzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro 0oOpa3oBaHMS, a TaKXKe TPEOOBAHUU K
pe3ynbTaTam OO0y4eHHsS] XUMUU Ha YPOBHE IIEJIeH N3ydeHUs MPeIMeTa i OCHOBHBIX
BUJOB Y4€OHO-TIO3HABATEIBHON JIEATEIbHOCTH OO0YYalolerocs IO OCBOEHUIO
y4eOHOro coJiepKaHusl.

3HaHWE XWMHH CIIYXKUT OCHOBOW 1Jisi (POPMHUPOBAHHS MHUPOBO33PEHUS
oOy4aromierocsi, €ro NnpeAcTaBiICHU O MaTepUaJIbHOM EAMHCTBE MHpPA, BAKHYIO
poJib UTrparoT (GOPMUPYEMBIE XUMHEH MPEICTABICHUS O B3aMMOMNPEBPAIIECHUIX
SHEPruM M 00 SBOJIOLMU BEHIECTB B MPHUPOJE, O MYTAX PELIECHUs TI00ATbHBIX
npo0JieM yCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CHIPHEBOW, IHEPreTUUYECKOM,
MUIIEBOM M 3KOJOTMYECKON 0€30MaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUSI.

N3yuenne xumun:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JJIsi  CaMOpa3BUTUS U
dbopMupOBaHUs KYJIbTYphI IMYHOCTH, €€ 0011el 1 (HyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B POPMUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEN
0o0yyJarommuxcsi, HaBBIKOB HMX CaMOCTOSTENbHOM y4eOHOW  JesTeIbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIbCKUX YMEHUM, HEOOXOJUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B MPOGECCUOHAIBHON JACSITEIILHOCTH;

3HAKOMUT CO CHenu(pUKON HAyYHOrO0 MBIIUJICHUS, 3aKJIaJIbIBA€T OCHOBBI
I[EJIOCTHOTO B3TJIs/Ia HA €MHCTBO MPUPOJIBI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUYaIOIINXCS;



croco0cTBYeT (DOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSIM, K IPUPOJIE, K UEJIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTMYECKOE
oOpa3zoBaHuEe 00YUaAOIINXCS.

JlanHble HampaBiieHUsT B OOYYEHHHM XUMHH OOECHEUYMBAIOTCS CHEIU(pUKON
collepkaHusl  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MEJaroru4eckKu
a/IaITUPOBAaHHBIM OTpa)keHHEM 0a30BOI HAYKM XMMUHU Ha OMPECIEHHOM 3Tare eé
pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00II€r0 00pa3oBaHUsi OpPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNH XWMHUU, OCHOB
HEOPraHUYECKOM XHMHU M HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX IOHSATUM
OPraHUYECKON XUMUMU.

CrtpykTypa copepKaHus MPOrpaMMbl M0 XMUMHUHM C(HOPMHpPOBAHA HAa OCHOBE
CUCTEMHOr0 mnoaxoja K e€ uzydeHuro. ColepixaHUE CKIIAJbIBACTCS U3 CHUCTEMBbI
MOHSATUM O XUMHUUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBbI IOHATUNA O XUMUYECKOM
peakiuu. OO0e OSTU CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl [0 NPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHWM HAa OCHOBE TEOPETUYECKUX MPEICTaBICHUN
Pa3HOr0 ypOBHSL:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona [[. 1. MeHieneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUU aTOMa U XUMHUUYECKOM CBS3H;

— TpeACTaBICHUM 00 DJIEKTPOIUTHYECKONW JIUCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HaHMUSI PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJJHOTO
VpOBHSI K JpYyromy, BBIIONHSA (DYHKIIMM OOBSICHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHUS] U MOJy4eHUs
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABJIEHUS] O XMMUYECKOM COCTABIAIOLICH HAYYHOM KapTUHBI MHUpPA B JIOTHUKE
e€ CHUCTEeMHOM NPHUPOJbI, IIEHHOCTHOTO OTHOIIEHWS K HAay4YHOMY 3HAHUIO H
METOJaM TMO3HaHUA B Hayke. M3yueHue XUMUU TPOUCXOAUT C MPUBJICUYECHHUEM
3HAHUM W3 paHee M3yYEHHBIX YUeOHBIX MpenMeToB: «OKpYKaloIMHUid MUP»,
«buonorus. 5-7 knacce» U «du3nka. 7 Kiacey.

[Ipy w3yyeHHUH XUMHHM NOPOUCXOAUT (OPMUPOBAHUE 3HAHUU OCHOB
XUMUYECKOM HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
NEATEIbHOCTA YEJIIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHPOBAHUU CUCTEMBI XHUMHUYECKHUX
3HaAHUW — BaKHEUIUX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX MOJT0XKECHUH,
JOCTYMHBIX 000OIIEHUN MUPOBO33PEHUECKOI0 XapaKTepa, si3blka HayKH, B



NpUOOIICHNN K HAyYHBIM METOJaM T[O3HAaHUS TPU H3YyUYCHUU BEIIECTB H
XUMHUYECKUX peakiuii, B HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHH B Yy4e€OHO-TIO3HABATEIbHOW U Y4E€OHO-HCCIEA0BATENIbCKOM
JEeSATENbHOCTH, OCBOCHMM NPaBWJI 0OE€30MacCHOr0 OOpallleHusi C BEIIeCTBaMHU B
IIOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XMMUU HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3OBaHMS BAKHOE
3HaUEHUE MPUOOPENIH TaKUE LU, KaK:

— (¢dopMuUpOBaHHWE WHTEIJIEKTYaJlbHO pPAa3BUTOW JHMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHHOMY MPHUHATHIO PEIICHHI,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HamnpaBJICHHOCTh  OOY4YEHHSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
o0ydaronuxcs K CaMOCTOSATEIbHOW IMO3HABATEIbHON EATENbHOCTH, HAyYHBIM
METOJlaM TO3HaHMs, (GOPMUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— o0ecrnieueHre yCIOBHM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyYarOIUMUCS
OIbITa Pa3HOOOPA3HOM NEATEIBbHOCTH, TO3HAHUS U CAaMOIMO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHUBEPCAIbHOE 3HAYCHHUE IIs
Pa3TUYHBIX BUJOB JIEATEIbHOCTH;

— (dopmupoBanue oOmEeH QYHKIMOHAIBHOW M  E€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCI€ YMEHHH OOBSICHATh U OICHWBATH SIBICHHUS
OKpY’)KaoIlIer0 MHUpa, WCIONB3ys 3HAHHUS W OMbBIT, MOTYYCHHBIC NPHU W3YYCHHH
XUMHUHU, TPUMEHATh HMX TPH pEIICHUH TNpoOJieM B TOBCEIHEBHOW KU3HU U
TPYZOBOU JIEATEIBHOCTH;

— ((opMupoBanre y 0OydYarOmUXCSI TYMaHHUCTHYCCKHX OTHOIIEHUMH,
MOHWMAHUS [IEHHOCTH XUMHUYECKUX 3HAHUW ISl BBIPAOOTKHA SKOJIOTHMYECKU
[[eJIeCO00pa3HOro TMOBEAEHUsI B OBITY M TPYIOBOM JESITEILHOCTH B IEISIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAKOLIEN TPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIHMTAHUID Ha OCHOBE YCBOEHHUS OOILEYEIOBEUYECKMX  I[EHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduisi M HAMPaBICHHOCTH albHEUIIEro
00y4eHUsl.

OOmiee YMCIO YacoB, OTBEACHHBIX [UJISI HM3Y4YCHHS] XUMHUH Ha YypOBHE
OCHOBHOTO 00I1Iero o0pa3oBaHus, cocTaisier 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B Hefeno), B 9 kinacce — 68 yacoB (2 yaca B HEJEIIO).



COAEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/IbHbIe XUMHYECKHE MOHATUSA

[Ipenmer xumuun. Ponb XMMUU B KU3HU YEIOBEKAa. XMMHSI B CUCTEME HAYK.
Tena u BemecTtBa. PU3NYECKHE CBOWMCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHHE
BeulecTB. [loHsATHE 0 MeTonax Mo3HaHWs B XUMHUM. UHCThIE BELIECTBA U CMECH.
CniocoObI pa3eieHUsT CMECEH.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE dJEeMEHThl. CHUMBOJIB XUMHYECKHUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuueckast (opmyna. BaneHTHOCTP aTOMOB XWMHYECKHX AJIEMEHTOB.
3aKkOoH TMOCTOSIHCTBAa cocTaBa BemnlecTB. (OTHOCUTENbHAs aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsipHasg Macca. MaccoBas J10JisI XUMHYECKOrO 3JIEMEHTA B
COEIMHEHNHU.

KomnuectBo BemectBa. Mosib. Monsipaast macca. B3anmMocCBsI3p KOJIM4YECTBA,
MacChl W 4YHCJIa CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacu€rel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

DU3NYECKNE U XUMUUYECKHE SIBIICHUSI. XUMUUYECKas peakius U €€ npu3HaKu.
3aK0H COXpaHEHMsSI MAacChl BEHIECTB. XMMHUUYeCKHe ypaBHeHus. Knaccuduxarus
XUMHUYECKUX PEAKINH (COeTMHEHUS, PA3I0OKEHUS, 3aMEeIeHNUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOHN IMOCY/IOH, NMpaBUiaMu paboThl B J1abopaTopuu u
npuémMamMu oOpaieHus ¢ J1abopaTopHbIM 000PYIOBAaHUEM, U3yUYCHUE M OMHMCAHHE
¢uznuecknx CBOWCTB 0O0Opa3lOB HEOPTAHMYECKHX BEMIECTB, HAOIIOICHUE
¢usznueckux (TUiaBieHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIMSI BOJbI) U XMMHYECKUX (FOpEHHE CBEYH, MPOKATUBAHUE
METHOM MPOBOJIOKHU, B3aMMOJICHCTBHE MeJa ¢ KHCIOTOM) SBJICHUHN, HAOII0IeHUE U
OMHUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peaKIuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE TUIPOKCHIA
meau (II) mpu HarpeBanum, B3auMo ieicTBHE Kefe3a ¢ pactBopoM conu meau (II),
U3Y4YCHHE CIIOCOOOB pPAa3CNICHUs CMECEil: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BbI[IApYBAaHUE, TUCTUIUISALMSA, XpoMaTorpadus, NpoBeICHUE OUYUCTKUA MOBaApPEHHOMN
coiu, HaOJIOJEHWE W  ONHCaHWE  PE3yJbTAaTOB  TPOBEACHUSA  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MAaCChl, CO3JaHUE MOJEIEH MOJIEKYJI
(1rapocTepKHEBbIX ).

BaxHelue npeacTaBuTe/ M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3znyxa. Kucimopon — anemMeHT u mpocTtoe
BenecTBO. Haxoknenue kuciopoma B mpupojae, (U3HMYECKHE W XUMHUYECKUE
cBoiicTBa (peakmuu ropeHus). Oxcunabl. [Ipumenenne kucimopona. CrocoOb!



MOJy4YEeHHs] KHUCJIOopoaa B J1abopaTopuu W TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopozaa B mpupoae. O30H — auTOTponHas MOAU(PUKAIIAS KUCIOPO/IA.

TeroBoil 3(p(}EKT XMUMHYECKOW peaklHuH, TEPMOXHMHUYECKHE YpaBHEHUS,
9K30- U DHAOTEPMHYECKHME pEaKUUU. TOIUIMBO: Yrojlb M METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (dexTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — osnemMeHT M mpocTtoe BemecTBo. Haxoknenue Bogopona B
npupone, GuU3MYecKue W XUMHYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnorsl u conu.

MossipHbIii 006EM Ta30B. Pacuérsl M0 XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOIbl. Boma kak pacTtBoputrelb. PacTBOpHL.
HacepiieHHble ¥ HEHAChIIEHHbIE PAacTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10715 BEllleCTBa B pacTBOpE. XUMHUYECKUE CBOWCTBA BOAbL. OCHOBaHUSI.
Ponp pacTtBOpOB B mpupone M B KHU3HU 4enoBeka. KpyroBopor Boawl B IpUpoAE.
3arps3HeHue NpUpPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Knaccudukanus nHeopranmdeckux coenuHeHuid. Oxcunabl. Knaccudukarms
OKCHUJIOB:  cojeoOpasyromniue  (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U
HeconeoOpaszyromue. HomeHkiatypa okcumoB. Duzmdyeckne U XUMUYECKUE
CBOMCTBA OKCUOB. [lonmyuenne okcuaos.

OcHoBanus. Krnaccudukanuss OCHOBaHMM: IIETOYM M HEPACTBOPHUMBIE
ocHoBaHusa. HoMeHknaTypa ocHoBaHuil. PHU3MYECKHME M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonyyeHne ocHOBaHUM.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kucior. dusndyeckue u
XUMHYECKHE CBOMCTBa KuCJIOT. Psn axktuBHoctM MetayuioB H. H. bekerosa.
[Tony4yeHue KHUCIOT.

Conu. Homenkiarypa coseil. @U3ndyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue comen.

['eneTnyeckas CBsI3b MEXKIY KJIaCCaMH HEOPIraHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

KAQ4EeCTBEHHOE OIPEAECICHHUE COJIEPKaHUs KUCIOPOAa B BO3AyXE, MOJYUYCHHE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOWCTB KHUCIOpOAa, HAOIIOICHHE
B3aUMOJECHCTBHS BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HUKHOBEHUS H
NpeKpaiieHuss TropeHus (moxapa), O3HaKoMJieHHe ¢ oOpasllaMh OKCHIOB H
ONMHMCaHWE WX CBOWCTB, MOJy4eHUE, COOMpaHHUE, PACMO3HABAHUE U U3YUYCHUE
CBOMCTB BOJOpojAa (ropeHue), B3auMozeicTBue Bojgopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCITIOJIb30BaHUE BUEOMATEPUATIOB), HAOIIOeHNE 00pa3lioB BEIECTB
KOJM4ecTBOM 1 MoJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PAcTBOPUMOCTBIO, TPUIOTOBJIEHUE PACTBOPOB C  ONPENEIEHHON
MACCOBOM JI0JIEM PACTBOPEHHOI'O BEIIECTBA, B3aUMOICKUCTBUE BOJBI C METAJLUIAMHU
(HatpueM W KajbiueM) (BO3MOXKHO HMCIOJb30BaHHE BHIEOMATEPHAIIOB),



UcclieZloBaHHEe O00pa3loB HEOPraHWYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJII0ICHUE U3MEHEHUsI OKPAaCKM MHAMKATOPOB B pacTBOpax KUCJIOT U LIEJIOYEH,
u3yuenre B3ammogeiictBus okcuma meau (ll) ¢ pacTBopom cepHOWM KHCIIOTHI,
KHCIIOT C METajulaMH, PEAKIHU HEUTpaIM3alHuH, TOIYyYEHUE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOI0 METallla IPYyrMM M3 pacTBOpa COJIM, pEUICHUE
DKCIEPUMEHTAJIBHBIX 3a1a4 MO TeMe «BaKHeWMe Kiacchl HEOPraHWYECKHUX
COETMHEHUI.

Hepuoanyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemenToB JI. WU. MenaeneeBa. CrpoeHne aroMoB. XHUMHYECKasi CBS3b.
OxHCINTEeTIbHO-BOCCTAHOBUTE/IbHbIC PEaKINH

[lepBble MOMBITKM KJIACCU(PUKAUMA XHUMHYECKHX 3JIeMEeHTOB. llonatne o
rpynnax CXOJHBIX 3JEMEHTOB (ILIENOYHbIE U IIETOYHO3EMENIbHbIE METaIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOphIE 00pa3ytoT aM(OTEepHbIE OKCHUIbI
Y TUIPOKCH/IBL.

[Tepnonnueckuit 3akoH. [lepronnueckas cucteMa XUMAYECKHUX JIEMEHTOB [].
N.  MenneneeBa.  Koporkonepuoanas ¥ JiauHHOMepuogHas  (Gopmbl
[Tepuoguueckoit cuctembl XxuMH4YecKkux 3yieMeHTOB JI. 1. Menneneea. [lepuoas
n rpynnbl. DHU3NYECKUM CMBICI NOPSAKOBOIO HOMEpa, HOMEpPOB Ilepuoaa |
TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX ~ 00070uek atoMoB  TMepBbiX 20 XUMHUYECKHUX  DIIEMEHTOB
Ilepnognueckori cucremsl [[. 1. Menneneesa. XapakTepucTUKa XHMHUYECKOIO
3JIEMEHTA IO ero noyioxkeHuto B [lepuonnueckoii cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHUSl paJnyca aTOMOB XHMHYECKHUX D3JIEMEHTOB,
METAJLUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 IPyNIaM U NepUoaaM.

3nauenue [lepuoanueckoro 3akoHa u Ileproanueckoil CUCTEMbI XUMHUYECKHUX
JJIEMEHTOB Ul pa3BUTHUs Hayku U npaktuku. J[. M. MenzaeneeB — yd€HbIM U
IpaKIaHMH.

Xumuueckast cBsi3b. KoBaneHTHass (MOdspHAsT ¥ HEMOJSPHAsi) CBS3b.
DIIEKTPOOTPULATEIBHOCTD XUMUYECKUX 2JIEMEHTOB. MIOHHAas CBA3b.

Crenenp okucieHusa. OKHUCIUTENIBHO--BOCCTAHOBUTENBHBIE  PEAKLUU.
ITponecchl okucaeHus U BoccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumMenm:

U3y4eHHe OOpa3loB BEUIECTB METAUIOB U HEMETAJUIOB, B3aWMOJECICTBUE
TUAPOKCHAA LHUHKA C pPAacTBOPAMHU KHUCJIOT M WIENOYEH, MPOBEIEHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIMUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MexnpeaIMeTHBIX CBsI3€H NMpU HM3yYeHUM XUMHUHM B 8 Kiacce
OCYLIECTBJISIETCS 4e€pe3 HCHOJb30BAHME KaK OOIIMX €CTECTBEHHO--Hay4YHBIX
MOHATHM, TaK U MOHATHUH, SABIIAIOLIMXCS CUCTEMHBIMU JUISl OTAEIBHBIX NMPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mire ecTeCTBEHHO--HAyUHbIE TIOHSTHS: HAy4YHbIN (akT, TUIoTe3a, TEOpus,
3aKOH, AaHaJU3, CHHTE3, KIacCupuKauus, MEpUOAUYHOCTb, HaONIIO/IEHUE,
AKCIEPUMEHT, MOAEINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@usuka: maTepus, aTroM, DJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIUL,
U30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUN 3apsill, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3NYECKUE BETUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE311bI, CONHIIE.

buonorus: ¢dorocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE IOPOBI,
ITOJIE3HBIE NCKOMAEMBbIE, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTrBo U xXUMHYecKasi peakuus

[Tepnonnueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX JIEMEHTOB [l
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOMCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX TNEPUONOB, Kaius, KaJaplUusi M HX
COCIMHEHUI B COOTBETCTBUU C TIOJOKEHHWEM »3iieMeHTOB B Ilepuommyeckoii
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BUABI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKU U
BUJIa XUMUYECKOU CBA3H.

Krnaccudpukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKHE
CBOMCTBA BEIECTB, OTHOCAIIMXCS K Ppa3JIM4HBIM KJIACCAM HEOPraHWYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccuduxanuys XuMU4eCKUX peakivii Mo pa3InyHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YyYacCTBYIOIIMX B PEAKLUUU BEUIECTB, MO TEIUIOBOMY 3(QeKTy, Mo
M3MEHEHUIO CTENEHEH OKHMCIECHUS XUMHUYECKHX 3JIEMEHTOB, 0 OOpPaTUMOCTH, IO
YUYaCTHIO KaTajau3aropa). DK30- U HIAOTEPMHUYECKUE PEAKIUU, TEPMOXUMUUECKUE
YpaBHEHHS.

[lonsitue 0 ckopoctu xuMuuyeckoud peakuuu. [loHsaTne 00 OOpaTHUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHsITHEe O rOMOreHHbIX U T'€TepOreHHBIX
peakuusx. Ilonstue o karanmse. [losiTie 0 XMMUYECKOM paBHOBECUU. DaKTOpHI,
BIMAIOIIME HA CKOPOCTb XUMHUYECKOW PEAKUUH U IIOJIOKEHHE XMMHUYECKOIO
PaBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE  pEAKIMHM,  BJEKTPOHHBIA  OayiaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBiIeHUE YpaBHEHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUMM C  HCIIOJIB30BAHMEM  METOJA
AJIIEKTPOHHOTO OaJiaHca.

Teopust JIEKTPOIIUTHUECKON JUCCOUUALIMU. DIEKTPOIUTHI U HEITIEKTPOIUTHI.
Karnonsl, anHnonpl. MexaHu3m JUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUIAMH
XuMHu4Yeckor cBsi3u. Crernenp aucconuarui. CHIbHBIC U CJIa0bIe JICKTPOJIUTHI.

Peakium nonHoro oomMeHa. Y coBusi MPOTEKaHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHHUS peakunil. CBOHCTBa KHUCIIOT,
OCHOBaHMW U CcOJed B CBETe MNPEACTaBICHUNA 00  AIEKTPOIUTHYECKON
nucconnanu. KauectBeHHbIE peakiuy Ha MOHBIL. [loHATHE 0 THIpOIH3e COoJEH.

Xumuyeckuii IKCnepuMeHm:

O3HAKOMJICHUE C MOJEISIMH KPUCTAUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEI[ECTB — METAUIOB W HeMeTa/uioB (TpaduTa W anaMasa), CIOXKHBIX BEIISCTB
(xJmopua HaTpus), UCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW peaKUuuu
OT BO3JICUCTBUS PA3IMYHBIX (PAKTOPOB, HCCIEMNOBAHUE DJIEKTPOMPOBOTHOCTH
pacTBOpPOB BEHIECTB, MpOIECCa AUCCOLUMAIMUA KHUCJIOT, IIEI0YEe U Ccoleu
(BO3MOXKHO  HCIIOJIb30BAaHME  BHJEO0 MaTepHalioB), IPOBEJACHUE  OMBITOB,
WUIIOCTPUPYIOIIUX ~ MNPU3HAKKM  NPOTEKaHUS  peakiMid  HOHHOro  oOMeEHa
(oOpazoBaHue ocajka, BbIJIEHWE Tra3za, oOpa3oBaHWE BOJbl), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropenue, peakiuu paslIoKEHHUs, COCTUHEHHS ), Paclo3HaBaHWE HEOPraHWYECKHUX
BEIIECTB C IOMOIIBK) KAYECTBEHHBIX pPEAaKUMid HAa HOHBL, PELICHHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMeTa/uibl 1 MX COeTUHEHUSA

OO6miass xapakTtepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreéHOB. XHMHUYECKME CBOWCTBA Ha MpUMEpe  XJiopa
(B3amMoO/ICHiCTBHE C MeTa/UlaMHu, HEeMeTaJIlaMM, IIejodyaMu). XJIOPOBOAOPOI.
CongHass KHCIIOTAa, XUMUYECKHE CBOWCTBA, IMOJy4YeHUE, MpuMeHeHue. JleiicTBue
XJopa W XJOPOBOAOPOJAa Ha OPraHW3M 4YeJIOBEKa. BakHeWlume XJIOpHAbI U UX
HaXO0XJCHUE B IPUPOJIE.

OOmas xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTereHW okucieHus. CtpoeHrne W (U3UYECKHE CBOMCTBA
MIPOCTHIX BEHIECTB — KHUCIOPOAA U CEphbl. AJIIOTPOMHBIC MOIU(DHUKAIINN KUCTIOPOIa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3UUECKUE U
XUMHUYECKUE CBOMCTBA. OKCHUJIBI CEpPhl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Qu3MYeckue W XUMHYECKHE CBOMCTBa (0oOIuMe  Kak
MPEACTaBUTEN Kjacca KHUCIOT © crenuduueckue). XUMHUYECKHUE PEaKIuH,
JeXaliue B OCHOBE IMPOMBIIUICHHOTO CIoco0a MOJy4YeHUs! CEPHOM KHUCIIOTHI.
[TIpumenenue cepHoil KUCIOTHI. CONU CEPHOM KUCIIOTHI, KAYECTBEHHAs PEaKIUs Ha



cynbdar-uon. Haxoxnenue ceppl u €€ COEAMHEHUN B MPUPOJE. XUMHUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpedbl COENMHEHHUSIMU Cepbl (KUCIOTHBIE JI0X]IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro Mpea0TBpaIeHUS.

OO6mas xapakTepucTuka 3yeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHS. A30T, pacrpocTpaHEHHE B IPUPOJE,
¢u3nueckue u xumudeckue cpoiictea. Kpyrosopor a3ora B mpupoje. AMMuUax, ero
(uznueckre 1 XUMUYECKUE CBOMCTBA, OJydeHHe U npuMeHeHue. Coiau aMMOHus,
ux pU3NYECKHe U XMMUYECKHE CBOMCTBa, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHMSI. A30THasl KHCIOTa, €€ MojaydyeHue, (Pu3nyecKue U XUMHUYECKUe
cBOMcTBa (0OlIME KaK NpPEACTaBUTENs Kilacca KHCIOT M CHeUH(HUUEcKHe).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
yno0opennii. XuMU4ecKoe 3arps3HeHUE OKPYKaIOIIe cpelibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXAM, 3arpsA3HEHUE BO37yXa, MOYBBl W Bomo&éMOB). Docdop,
amnorpornHeie Moaudukamuu ¢ocdopa, PuUMUECKHEe W XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kucnota, GU3nIECKre 1 XUMUIECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue hochaToB B KaueCTBE MUHEPATBHBIX yIOOPEHUIA.

O6mras xapakrepuctuka 37aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCIEHUA.  YTIIIEpOH,  AJUIOTPOIHBIE
MOIU(UKALMK, PACIPOCTpaHEHUE B TMPUPOAE, (PUINYECKHE M XHUMUYECKHE
cBoiicTBa. AncopOuusi. Kpyrosopot yriepoaa B npupoje. OKCuabl yriepoaa, ux
¢u3nyeckue M XMMUYECKHME CBOMCTBa, JIEHCTBHE HA JKHUBBIE OpPraHU3MBI,
MOJy4YeHUE W MPUMEHEHHE. JKOJIOTHYECKHE MPOOJIEMbl, CBS3aHHBIE C OKCHIOM
yrinepona (IV), rumore3a ro0anbHOrO MOTEIUICHHS KIMMaTa, HapHUKOBBIM
s dexT. YronbHas KUCIOTa U €€ CONM, UX (PU3MYECKne U XMMUYECKHUE CBOMCTBA,
nojgyyeHue U mnpuMeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHne kapOOHATOB B OBITY, MEIMLMHE, TPOMBIILIEHHOCTH U CEIbCKOM
XO35MICTBE.

[lepBoHauanbHbBIE MOHATHUA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCAMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTWICH, 3TaHOJI, [NIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHUKH YIIIEBOAOPOAOB (Yrojib, MPUPOJAHBIN Ta3, HEPTH),
OPOAYKThl UX MepepaloTku (O€H3UH), UX POJib B OBITY M MNPOMBIILIEHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKU BaXKHBIX BEIECTBAX: JKUPaAX, OClIKaxX, yrJIeBoaxX — U UX
polM B OKM3HM 4eJOBeKa. MarepuallbHO€ €AMHCTBO OPraHWYeCcKHX U
HEOPTraHUYECKUX COEJIMHEHU.

KpemHuuii, ero ¢usnueckue U XUMUYECKHE CBOWCTBA, TOJIYyYEHUE H
npuMenenue. CoeauHeHus KpeMHUs B mnpupone. OOmme npeacraBieHus 00
okcuae kpemHus (IV) u kpemHueBoi kuciore. CHIMKaThl, UX HUCHOJb30BAHUE B
ObITY, B IPOMBIIIJIEHHOCTH. BaxkHelIe cTpouTelbHbIe MaTepuabl: KEpaMHKa,



CTEKJIO, IIEMEHT, 0eToH, *ene300eToH. IIpobiemMpl 6€30macHOr0 MCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4eHHe 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
NPOBE/ICHNE KAaY€CTBEHHBIX PEAKIMN Ha XJIOPHUII-MOHBI U HAOIIOJIEHUE IPU3HAKOB
WX TIPOTEKAHWs, OIBITHI, OTpPaXKaroNMe (U3NYECKHE W XUMHUYECKHUE CBOWCTBA
TaJIOT€HOB M HX COEIMHEHHH (BO3MOXXHO HCIOJb30BAHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHHME C o0pa3naMu XJOpUAOB (TaJOr€HHUJIOB), O3HAKOMJICHHUE C
obpasmamMu  ceppl U €€  COEAMHEHHUAMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIOICHUE TIpoIlecca OOYTIMBaHUS caxapa IMoja JCHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOW  KHUCJIOTBI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBiIEHHOMN CEpHON KUCIIOTHI, MPOBEJECHNE KaUeCTBEHHOW peakIuu Ha CylbQaT-
WOH M HaOJIOJieHHWEe TpHU3HaKa €€ MPOTEKaHMs, O3HAKOMIICHHE C (PU3UYECKUMHU
cBoiicTBamu aszora, (ochopa M ux coeguHEeHUH (BO3MOXKHO WCIOIH30BAHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (pochopHBIX ynoOpeHui, moaydeHue,
coOupaHue, pacro3HaBaHME€ M HW3y4YEHUE CBOWCTB aMMHaKa, IPOBEICHHE
KAueCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U ¢docdaT-uoH ¥ U3yUCHUE MPU3HAKOB
UX IIPOTEKAHMUsI, B3aUMOJIEUCTBHE KOHLIEHTPUPOBAHHON a30THOU KHCIIOTHI C MEBIO
(BO3MOXKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYECHHE MOJIENIEN
KPUCTANIMYECKUX PEIIETOK anmasa, rpadura, QysiepeHa, O3HAKOMJIEHHE C
IPOIIECCOM  aJCOPOIIMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOMpaHue, paclo3HaBaHUE U U3YUYCHHE
CBOMCTB YIJIEKMCIIOrO rasa, MpoBeJICHHE KaueCTBEHHBIX peaKivil Ha KapOoHAT U
CWIMKAT-UOHbl W H3YYEHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE HSKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHENIe HEMETAIIIBI U UX COSUHEHUS».

MeTaJiibl 4 MX COETUHEHUS

OO6mras xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nosoxeHus B llepuognueckon cucreme xumuueckux isnemeHtoB J[. U.
MenaeneeBa u cTpoeHust aToMoB. CTpoeHre MeTajuioB. MeTtannuueckas CBs3b U
METAJUIMYECKasi ~ KpUCTAJUIMYECKass  PEmETKa.  DIEKTPOXUMHUUYECKUN  psif
HanpsHKeHU MeTaiioB. OU3NYecKue U XUMUYECKUE CBOWMCTBA MeTaiioB. O01ue
crocoObl monydeHus MeTamwioB. [loHsATHE O KOpPpO3UM METaJlJIOB, OCHOBHBIE
CocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTaib, YYr'yH, IIOPATIOMHHHM,
OpoH3a) ¥ UX MIPUMEHEHHUE B ObITY U MPOMBIILICHHOCTH.

[Ilenounble MeTaubl: NOJNIOKEHUE B llepuognueckon CUCTEME XMMHUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHUE MX aTOMOB, HaXOXKJICHUE B IMPUPOAE.
dusnuecKkue U XMMUYECKUEe CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUabl U



TUAPOKCHIIBI HATpusd MW Kanus. lIpuMeHeHHne WIeNnoYHBIX METANIOB U UX
COEIUHECHUMN.

[[lenoyHo3eMenbHbIE METaJUIbl MarHuid MW KaJblIUW: MOJOXKEHHE B
Ilepuonnueckoii cucrteMe xumuyeckux siemeHToB [[. M. Menneneesa, crpoenue
UX aTOMOB, HaXOXJeHHE B npupoe. Ouznyueckre 1 XUMUIECKUE CBOMCTBA MAarHUs
u Kanblusa. Baxuelne coequHEHUs Kanblus (OKCUZ, THAPOKCHU, COJH).
XKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS!.

AJITOMUHUI: TI0JI0)KeHUE B [leproinueckor CUCTEME XUMHUECKUX JIIEMEHTOB
J. U. MenneneeBa, CTpoeHHE aroMa, HaxXOXIeHUE B mnpuponae. Puszmyeckue u
XUMHUYECKHUE CBOMCTBA altOMUHUA. AMGPOTEpHBIE CBOMCTBA OKCHIA U THIAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenue B Ilepuonnueckoil cucteMe XMMAYECKUX 3JIEMEHTOB /.
. MenneneeBa, crpoeHue aroMa, HaxoxzaeHue B mnpupone. dusznueckue u
XUMUYECKUE CBOMCTBA kele3a. OKCUIbl, TUIPOKCUIbI U conu xkene3a (11) u xenesa
(1), ux cocTaB, CBOWCTBA U MOJTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpasllaMu METaNIOB W CIUIaBOB, WX (U3HYECKUMU
CBOMCTBaMH, M3YYEHHUE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOIb30BaHUE BHUJEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJACHCTBHUS OKCHAA
KaJbIIMSI W HATpUsi C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUAIIOB),
UCCIIEIOBAHNE CBOMCTB XECTKOM BOJIbI, IIPOLECCA TOPEHHUS XKeje3a B KUCIOPOJE
(BO3MOKHO  KCIOJIb30BAHME  BHJICOMATEPUANIOB), MPU3HAKOB  MNPOTEKAHUS
KAQYECTBEHHBIX PEAKIIMI HA MOHBI: MAarHWs, KaJIbIUsA, aJlOMUHMS, LIMHKA, XKEJe3a
(1) u xene3a (III), meau (II), HaOIrOACHKE U ONMKCAHUE MPOIIECCOB OKPAITUBAHUS
IJJAMEHH WOHAaMU HaTpus, Kaiusi M Kajdblus (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHHUS
Y TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a]a4 10 TeMe «BaxHelmue
METaJUIbl U UX COCAUHEHUS.

XuMus U OKpPYKAKIIAA cpeaa

BemectBa m Mmarepuansl B NOBCEIHEBHOW JKM3HM 4YenoBeka. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuil B ObiTy. IlepBas momomib npu
XUMUYECKUX 0KOTaX U OTPABJIECHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpY)Karouleh cpeinl (MpeaenbHasl AOMyCTUMast
KOHIIeHTpa1us Bemiects, ganee — [1JIK). Ponb xuMun B pemieHu 3K0IOrHYECKUX
pooJIeM.

Xumuueckuii IKCnepumenm:

u3y4yeHrue o0pa3lioB MarepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbBIE
MaTepHaIbl).

Mexcnpeomemmuoie céa3u



Peanuzammst MeXnpeaMeTHBIX CBs3€H NMpu M3ydeHHMH xumMud B 9 Kkiacce
OCYIIECTBIISIETCSL YE€pPEe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'0 LIUKJIA.

OO0mire ecTeCTBEHHO-HAy4YHbIE TMOHSATHS: HAyYHBIH (PakT, THUIIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCUpUKAIMA, TEPUOAUIHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, HW3MEPEHUE, MOJIeNb, SBJICHUE, MAPHUKOBBIM
3¢ deKT, TeXHOIOT U, MaTEpUAIIBI.

dusznka: MaTepusi, aTroM, OJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIIUI,
M30TOIbI, PaJUOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUU 3apsll, HPOBOJHHUKH,
MOJIYIIPOBOAHUKH,  JTUAJIEKTPUKH, (POTOIJEMEHT, BEIIECTBO, TeEI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, ra3, pacTBOP, paCTBOPUMOCTb, KPUCTAILITUNYECKAs
pemérka, CruiaBbl, (U3MUECKUE BEJIMYWHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: orocunres, abixaHue, Ouocdepa, dKOCHCTEMA, MHUHEpAIbHBIE
y100pEeHUsI, MUKPO3JIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIIbHbIE BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE IOPOIBI,
TMOJIE3HbIE UCKOTIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IPOI'PAMMBLI 110
XUMHNUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO  OOILIEro
o0pa3oBaHus JOCTUralOTCs B XO0Ji€ OOy4YeHUS XUMHUHM B €IUHCTBE Yy4yeOHOU u
BOCIIMTATEIIbHOU JIESITEIbHOCTU B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUNCKUMHU
COLUMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, NPUHATHIMU B
oOuiecTBEe MpaBUJaMU M HOPMaMM MOBEIEHHS M CHOCOOCTBYIOT Hpoleccam
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3AIMH 00yUYarOIINXCS.

JIn4HOCTHBIE ~ PE3yJNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIUXCS
PYKOBOJCTBOBATbCSI CHCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpPHUEHTAUUM U
pacIIMpeHne ONbITa ACSITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO0 BOCTIMTAHUS .

LIEHHOCTHOI'O OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
¥ HAy4YHOMY HACJIEAWIO0, TMOHHMAaHHS 3HAYCHHS XHMUYECKOM HAYKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTU BIAJETh JOCTOBEPHOU MHpOpMaIHeil o
NEPEAOBBIX JOCTUKEHUAX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) TPaKAAHCKOT0 BOCIIUTAHUS:

NPEACTABICHUS] O COLMAIBHBIX HOPMAaX W TMpaBWiIaX MEXINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIEAOBATEIbCKOM, TBOPYECKOM W JIpPYyrux  BHIAX
JESATENbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW NEATEIBbHOCTH MpH
BBITIOJIHEHUU Y4YeOHBIX, TO03HABATENBHBIX 3aJlau, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B IPOLIECCE O3TOM Y4YEOHOW JESATEIbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEACHHWE M IIOCTYIIKM CBOMX TOBAapMIIENM C TNO3WULNH
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YUYETOM OCO3HAHHUS NOCIIEICTBUI MTOCTYIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHMSI:

MHPOBO33PEHUYECKUE TPEIACTABICHHUS O BEUIECTBE M XMMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOLINE
OCHOBY I TIOHMMAaHUSI CYIIHOCTH Hay4YHOW KapTHHBI MHpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS NPUPOJBI, B3aUMOCBS3SAX YEIIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUM B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOIUMBbIE ISl OOBSICHEHUS HAOIIOAAEMBIX IMPOILIECCOB M SIBJICHUM,
MO3HABATEIbHOM, MH(DOPMAIMOHHOW W YUTATENbCKOW KYJIbTYpbl, B TOM 4YHUCIE
HABBIKOB CAMOCTOSTEIbHONU PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JOCTYMHBIMA TEXHHUUYECKUMHU CpEACTBaMU HWHGOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa30BaHUIO, MPOEKTHOM W HCCIEA0BATENIbCKOU
JESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTH M YPOBHSI OOy4YeHUS B
JIaJIbHEUIIIEM;

4) dpopMupoBaHHA KYJILTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 3J0pOBBIA 00pa3 >KM3HH, OCO3HAHHE IOCIEICTBUI U
HEMPUATUE BPEIHBIX MPUBBIYCK (YITOTPEOICHUS aTKOTroJsl, HAPKOTUKOB, KYPECHHS ),
HEOOXOAUMOCTH COOJIIOJIEHUsI MpaBuid O€30MacCHOCTH TMpU  OOpaIlleHHH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOr0 BOCIIMTAHUSI:

MHTEpPEC K NMPAKTHYECKOMY U3YUYEHHUIO podecchii U Tpyaa pa3auyHoro poja,
YBaXEHUE K TPyAYy MU pe3yibTaTaM TPYAOBOM NESITEIbHOCTH, B TOM 4YHUCIE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHUW MO XWUMHH, OCO3HAHHBIM BBIOOP
WHIUBUIYaTbHON TPAEKTOPUH MPOIOJDKEHUSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
ycreumHon npodeccuoHanbHON EeSITENFHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHUM,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHATILHOM CPEIE;

6) IKOJOrH4eCKOTr0 BOCIIUTAHHUS:

AKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOLIEHUE K MPUPOAEC KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMaHUE [IEHHOCTU 3/I0POBOIO U
O6e3omacHOro oOpa3a KWU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyeckoMy M TCHUXHYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTH COOJIIOJIEHUS
mpaBui1 0€30MaCHOI0 MOBEJAEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLIUAX,
YIPOKAIOIIMX 3/I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH NMPUMEHSATh 3HAHUS, IMOJIy4aeMble MPU U3YYCHUU XUMHH, IS
pelIeHUs 3a/1a4, CBSA3AaHHBIX C OKPYKAIOLIEH OPUPOIHON CPEION, sl TOBBIICHUS
YPOBHSI  DKOJOTMYECKOW  KYJIbTYpbl, OCO3HAaHUS TJIOOQJIBHOIO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTed HMX pPEelIeHUs MOCPEJICTBOM METOJ0B XHWMUH,
HKOJIOTUYECKOT0 MBIIIJICHUS, YMEHUS PYKOBOICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHKAaTUBHOW U COLIMATBLHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE A
dbopMuUpoBaHUST MHUPOBO33PEHHUSI OOIIEHAY4YHbIC TMOHATUS (3aKOH, TEOopus,
MPUHITAT, TUIIOTE3a, (PAKT, CUCTEMA, TPOIECC, IKCIIEPUMEHT U APYToe.), KOTOPhIC
UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HaHWI M3 ATUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O LEIOCTHON



HAyYHOUW KapTHUHE MHpA, M YHUBEpCAJIbHBIC YUeOHbIE NEUCTBUS (IT03HABATEIbHBIC,
KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOpbIE 00eCrneyuBaroT (HOPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IUUJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4EOHOM
NEATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble JjornyecKkue JeMcCTBUA:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS] MPU OCBOEHUU
3HAHUMU: PACKPBHIBATh CMBICI XUMHUYECKUX MOHSATUM (BBIACISITH MX XapaKTEPHBIC
NPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSIMH), KCIOJIb30BATh
MOHSITHS JIJIs1 OOBSICHEHUS! OTJENbHBIX (PAKTOB U SBJICHUI, BEIOMPATH OCHOBAHUS U
KpUTEpUU JJIsl KIACCU(PUKAIIMU XUMUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIHil,
yCTaHABJIUBATh MPUUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMH H3y4YCHHS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, JENYKTUBHBIC, 10 AHAJIOTHUH),
JieaTh BBIBOABI U 3aKIIFOUEHUS;

YyMEHUE TMPUMEHSITh B TMPOIECCe IMO3HAHUS TOHATUS (NPEIMETHBIE U
MeTarpeMEeTHbIE), CUMBOIMYECKHE (3HAKOBBIE) MOJIEIH, UCTIOIb3yEMbIE B XUMUU,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIIbHbIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJEMEHTa), XHMHUYecKas ¢(opMmyia U ypaBHEHHUE
XUMUYECKON peakinuu — MpU PElICHUH y4eOHO-TTO3HABATEIbHbBIX 33J/1adu, ¢ YYETOM
ATUX MOJICIBHBIX MPEJICTABICHUN BBISBISATh U XapaKTEPU30BaTh CYIICCTBCHHBIC
NPU3HAKH U3YYaEMBIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEAKIIHM,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CICICTBEHHBIE CBSI3U U
MPOTUBOPEYUHS B U3yUaE€MbIX IIPOIIeccax U sIBJICHUSX.

ba3zoBble uccieaoBarebcKue 1eiicTBUA:

YMEHHE UCIOJIb30BaTh IOCTABJIEHHBIE BOINPOCHI B KA4E€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI i1 (DOPMHPOBAHUS THUIIOTE3BI TIO
IIPOBEPKE MPABWIIBHOCTHU BBICKA3bIBAEMBIX CYKJICHU;

NpUOOpETeHHE OIbITa IO IUIAHUPOBAHUIO, OPTraHU3allMd M TPOBEICHUIO
YYEHUYECKUX OSKCIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJIOM IpoIlecca,
CaMOCTOSITEILHO MPOrHO3UPOBATH €ro pPe3yibTaT, GopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 pPE3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeTTaHHOM padoTe.

PabGora ¢ ungopmanuei:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M HMHTEPHPETUPOBATH HH(POPMALIUIO
pPa3NUYHBIX BUJIOB U (HOPM MPEICTABICHUS, MOIYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHASL ~ JIUTEpaTypa XUMHUYECKOrO COJIEPXKAHUS, CIPaBOYHbBIC
nocodbusi, pecypcbl HMHTepHETa), KPUTHUYECKU OLEHUBATh TMPOTUBOPECUUBYIO U
HEJ0CTOBEPHYIO HH(POPMAILIHIO;



YMEHHE MPUMEHSTHh pa3IM4HbIe METOAbl U 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOIWMBIX [JIsl BBIOJHEHHS
y4eOHBIX U MO3HABATEIbHBIX 3a]1a4 ONpPENeTEHHOr0 THIA, TPUOOPETEHUE OIbITa B
o0lacTh UCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX ITOUCKOBBIX CHCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTHUMANBHYIO (OPMY MPEACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOXHBIMH CXEMaMH, JHharpamMmamu,
apyruMu popMamu rpapuKku U KX KOMOMHAIIUSMU;

YMEHHE HCIHOJb30BaTh M AHAJIU3UPOBATh B IIpolecce Y4eOHOH W
HCCIIEIOBATEIbCKOM N1eATENbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HA COCTOSIHUE OKpYXKalolled HpUpOAHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBepPCcaJIbHbIe yUeOHbIe 1eiicTBUA:

yMEHHUS 3aJaBaThb BOMpOCHl (B XojA€ auaiiora W (WIM) JIUCKYCCUU) MO
CylmiecTBy  oOcykmaemMol  TeMbl, (OPMYIMPOBATH CBOM  MPEIJIOKEHUS
OTHOCHTEJIBHO BBIIIOJHEHUS MPEAJIOKEHHOH 3a1a4u;

YMEHUS  NPEICTaBIATH  IOJYYEHHBIE  PE3yJIbTaThl  [O3HABATEIBHOM
NESATENbHOCTY B YCTHBIX W NMCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
pE3yNbTAaTOB BBHINOJHEHUS XMUMHUYECKOTO SKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1a60paTOpPHOI pabOTHI MO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOIO MMPOEKTA);

YMEHHUS Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMN
MO3HABATEJILHOM W MCCIIEIOBATEIbCKOM  JEATENbHOCTH  MpPU  PEIICHHUH
BO3HUKAIOUIUX NpOoOJIeM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB U COIJIACOBAHUSA
no3uuui (00CyXaeHusi, OOMEH MHEHUSMHU, «MO3TOBBIE HITYPMbI», KOOpPJAUHALIMS
COBMECTHBIX JCHCTBUM, OIpEAECICHUE KPUTEPUEB 110 OLIEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U ApYrue).

PerynsiTuBHBIE YHHBepCaJbHbIe Y4eOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSITENBbHO ONPEAENATh LENH JEATENbHOCTH, IUJIAHUPOBATh,
OCYLIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO
NeSTENbHOCTh, BBIOMpaTh HanbOosee 3PPEeKTUBHBIE CITOCOOBI pelIEHUsI YYEOHBIX U
[O3HABATEJIbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBIATh WM KOPPEKTUPOBATH
OpPE/UIOKEHHBIN alOPUTM JEHCTBUH MpU BBINOJIHEHUU 3aJaHUNl C y4€TOM
MOJTyYEHHUs! HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX U PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yjbTaTa 3asBJIECHHOW LENH, yMEHHE
UCIIOJIb30BaTh M aHAJTM3UPOBATH KOHTEKCTHI, Mpe/jlaraéMble B yCIIOBUU 3a/IaHUIA.

INPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX peE3yAbTAaTOB IO OCBOEHHUIO 00S3aTEIBHOrO
COJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOW (denepasbHOW padoyell TporpamMmoi,
BBIJICJISIFOT: OCBOCHHBIE O0YYaIOITUMUCS HAYyYHbIEC 3HAHUS, YMEHUS U CIIOCOObI



NehcTBHH, crnenuduueckue JJIa  TpeAMETHOH obnacth  «XUMHS», BHIBI
JNEATENBHOCTA MO  IOJAYYEHUIO HOBOIO  3HAHWS, €ro HHTEPIPETalNH,
peoOpa30BaHUI0 U MPUMEHEHUIO B Pa3JIMYHBIX YUYEOHBIX U HOBBIX CUTYyaIUsX.

K koHiy o6yuenus B 8 kjacce mpeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

e PACKPBIBATH CMBICII OCHOBHBIX XMMHYECKHX TOHSITUN: aTOM, MOJIEKYIa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BENIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAST M HEOJAHOPOHAS), BAIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsl Macca,
MaccoBas I0JIsl XUMUYECKOTO PJIEMEHTa B COCIMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, BJEKTPOOTPUILIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl peakius, Kiaccuukanus peakiuil: peakiuu
COCIMHEHUS, PEAKIUMU PAa3JIOKEHUs, pEaKUUU 3aMELICHUs, pPEaKUUuu
oOMeHa, 9K30- ¥ 3HJOTEPMHUYECKUE PEaKINH, TEIIoBoi 3(dekT peakiumy,
SAIpO aTroMa, JJICKTPOHHBIM CJIOM aToMa, aToMHas OpOUTallb, PaIUyC
aToMa, XUMHYECKas CBS3b, MOJSPHAsl U HEMOJSpPHAs KOBAJIEHTHAs CBS3b,
WOHHAs CBfA3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl J0Jis1 BEUIECTBA
(IpolleHTHAs! KOHIIEHTPAIIKs) B PAaCTBOPE;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHUMHUUYECKUX TIOHATHH U
MIPUMEHSTH 3TH HOHSITHUS IIPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;

e ICTIOJIb30BAaTh XUMUYECKYI0 CUMBOJIMKY JJIsI COCTaBJICHUsS (POPMYIT BEIIECTB
Y YPaBHEHUU XMMHUYECKUX PEAKIIMM;

e ONIPEJICTISATh BAJEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIUHCHHSX,
CTENEHb  OKUCIEHUS  DJIEMEHTOB B  OMHApHBIX  COCIMHECHUSX,
MIPUHAJICKHOCTh BELIECTB K ONPEAEIEHHOMY KJIACCY COEOUHEHUU II0
dbopmynaMm, BHUJ XUMUYECKOW CBs3M (KOBaJIcHTHass W UWOHHAasA) B
HEOPraHMYECKNUX COEIUHEHUSX;

epackpbiBaTh cMbica [lepuomnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBAaTh MOHUMAHUE NEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XMMHYECKUX BJIEMEHTOB OT UX NOJIOXkEHUs B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHUsI MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHa ABOTraapo;

e ONKCHIBATh W XapakTepu3oBaTh TabmuuHyto (opmy Ilepuoguyeckoii
CHUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TOHSITUS  «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpynmna)y», maneie u
OoJbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUsS, KOTOPbIE HMEIOTCA B
tabmuie «llepmomnueckas cucrtemMa Xumudeckux osnementoB JI. U.
MenpeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsij sipa, 00IIee YUCIIO AJIEKTPOHOB
U pacnpeesieHUe UX MO AIEKTPOHHBIM CJIO0SIM);

e KJTACCU(PUIIMPOBATh XUMUUYECKUE HJIEMEHTHI, HEOPraHWYECKHE BEIIECTBa,
XUMUYECKUE peakiuu (M0 YUCIYy U COCTAaBY YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, 10 TETUIOBOMY (D (PeKTy);

e XapaKTEepPU30BaTh (OIMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIAsl OMUCAHUE TPUMEPaAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

e IPOTHO3UPOBATH CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHYECKHUX [MPEBpAICHUI B
Pa3IMYHBIX YCIOBUSX;

e BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJSIPHYKO MacChl BEILIECTB,
MAacCOBYIO [IOJII0 XMUMHUYECKOTO »3JeMeHTa Mo (opmylie COequHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B pacTBOpE, MPOBOAUTH PACUETHl IO
YPaBHEHHUIO XUMUYECKOU PEaKInu;

e IPUMEHATh OCHOBHBIE ONEPALIUU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O00O0OIIeHHe, CHCTEMaTH3alliio, KIIaCCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBA3EW — JJIsl U3Y4YEHUSI CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAyYHbIE METO/IbI
MO3HAHUSA — HAONIOZCHHE, W3MEpPEHUE, MOJIETUPOBAHHUE, HKCIIEPUMEHT
(peanbHbIA U MBICIICHHBIN );

e CJICJIOBATH MpaBUJIAM TOJIb30BAHUSI XUMUYECKOU MOCYA0M U J1abopaTOPHBIM
o0opyaOBaHMEM, a TaKXKe IMpaBUjaM OOpalleHUus] C BEIEeCTBAMH B
COOTBETCTBHM C HMHCTPYKIMSIMU TII0 BBITIOJHEHHIO J1a0OpaTOPHBIX
XUMHYECKUX OTBITOB MO TIONYYCHHIO U COOMPAHUIO Ta3000pa3HBIX
BEIIECTB (BOJOPOJIa M KHUCIOpPOJia), MPUTOTOBJIECHUIO PACTBOPOB C
ONPENEIEHHON MacCOBOU JIOJI€H PACTBOPEHHOIO BEIECTBA, TIAHUPOBATH
U MPOBOAUTH XMMHUUYECKUE IKCIIEPUMEHTHI MO PAaCIO3HABAHUIO PACTBOPOB
MIeJI0Ye W KHUCIIOT C TMOMOIIbI0 WHIUKATOPOB (TakMyc, ¢eHondranenH,
METUIIOPAHXK U IPYTHE).

K xonIy oOyuenus B 9 Kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XHMHWYECKHX MOHSATHUWA: XUMHUYECKUM
AJIIEMEHT, aTOM, MOJIEKyJa, HOH, KAaTHOH, aHHOH, IMPOCTOE BEIIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBsI3b, TEIIOBOU A ekt
peaknuu, MOJb, MOJSIPHBIH  00BEM,  PACTBOp,  DJIEKTPOJIHUTHI,
HEIJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS JUCCOLMAIUS, PEAKIMH HOHHOIO
oOMeHa, KaTalu3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE PpEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCIIUTENIb,  BOCCTAHOBUTEIIb,  OKHCIEHHE U  BOCCTAaHOBIICHHUE,
ajuioTponusi, aM(pOTEpHOCTh, XMMHUYECKasl CBs3h (KOBAJEHTHAs, WUOHHAas,
METaJNInYecKas), KpHUCTAJUIMYecKas penieTka, KOppo3us METaslioB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKIHUH, MPeleIbHO JTOMyCTUMAas
koHuenrpamus [1/IK BemecTsa;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TH TOHSTHUS TIPU OMMCAHUU BEIIECTB U UX MPEBPaIlCHU;

e ICTIOJIb30BAaTh XUMHUYECKYI0 CUMBOJIMKY JJIsI COCTaBJICHUsS (POPMYIT BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKLINN;

e ONIPEIETSATh BAJIGHTHOCTh U CTEMEHb OKUCICHUS XMMHUUYECKUX AJIEMEHTOB B
COCIMHEHUSAX PpA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OTpeACIEHHOMY KJIacCy CO€IMHEHMH 1o (opmynaM, BUJ XUMUYECKOU
CBsS3W (KOBaJICHTHAs, WOHHAs, MeETAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsJ]l MOHA MO0 XMUMHUYECKOU (opmylie, XxapakTep Cpelibl B
BOJHBIX PAaCTBOPAX HEOPraHUYECKUX COEAMHEHUW, TUI KPUCTALIMYECKOU
PEMIETKH KOHKPETHOI'O BEIIECTBA;

e packpbiBaTh cmbichn Ilepuomnueckoro 3akona J[. M. MeHnneneeBa wu
JIEMOHCTPUPOBATh €ro TIOHMMaHWE: OIKUChIBaTh U XapaKTEepPU30BaTh
Tabnuunyio popmy Ilepuoanueckoil CUCTEMbl XUMHUYECKHUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «TJaBHasg mnoArpynma (A-rpynma)» U «1moOovyHas
noarpynna (b-rpynna)», wmanble W OOJNbIIME TEPUOIBI, COOTHOCUTH
0003HA4YEeHUS, KOTOpPhIE MMEITCS B MEPUOJUYECKON Tabiuie, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHHS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsj sapa, OOIIee YHUCIO DIEKTPOHOB U
pacripefieieHue HMX MO0 JJIEKTPOHHBIM  CIIOSIM), OOBSCHSITH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUU B
npeAeiax MaJjibIX NEPUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHHUS MX
aTOMOB;

e KJTACCU(PUIIUPOBATh XUMUUYECKUE DJIEMEHTBhI, HEOPraHWYECKHE BEIIeCTBa,
XUMHYECKHE peakiuu (10 YUCIy M COCTaBY YYacTBYIOIIUMX B pEaKUUU
BEIIECTB, MO TEIIOBOMY 3P (hEKTy, M0 U3MEHEHUIO CTENEHeH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTEepU30BaTh (OMHUCHIBATH) OOMIME U CcHeUUUECKUEe XUMUUYECKHUE
CBOMCTBa MNPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPKIAsl OMNHCAHUE
pUMEpaMHi MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHHUU COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIUi;

e COCTABJISITh YPABHEHUS JICKTPOJIMTUUECKON JUCCOLMAIIMU KUCIIOT, IIeIo4Yen
U COJIeH, MOJHbIE U COKpAIIEHHBIE YPABHEHUSI PEaKIMii HOHHOIO OOMEHa,



YpaBHEHHUSI peakUui, MOATBEPKIAIOUINX CYIIECTBOBAHHUE T'€HETUYECKOM
CBSI3M MEXK/1y BEIIECTBAMHU PA3IMYHBIX KJIACCOB;

e PACKpBIBATh  CYIIHOCTh  OKHCJIHUTEIHHO-BOCCTAHOBUTENBHBIX  PEaKUUil
MIOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OaTaHca ATHX PEaKIIHiA;

e POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHHUS,
BO3MOKHOCTH NPOTEKAaHUS XUMHUYECKHX TMPEBpAllleHuN B Pa3InYHBIX
YCIIOBUSIX;

e BBIYHUCIISATh OTHOCUTENBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOr0 3JIEeMEHTa 10 QopMmyjie COeIUHEHUs,
MacCOBYIO JIOJIF0O BEIIECTBA B PACTBOpE, IMPOBOAUTH PACUYETHI IO
YPaBHEHUIO XUMHUECKON peaKIlnu;

e COOJTIO/IATh TIPaBUIIA MOJIb30BAHHUS XUMUYECKOW TOCYI0M U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXkKe IMpaBuia oOpalieHus C BelIeCTBAMH B
COOTBETCTBHUM C HWHCTPYKLUMSMU 110 BBIOJHEHUIO Jab0OpaTOPHBIX
XUMHYECKUX ONBITOB MO TMOJYYEHHIO U COOMPAHUIO Tra3000pa3HbIX
BEIICCTB (AaMMHUaKa U YTJIEKHCIIOTO rasa);

* IPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAaB Pa3IMYHBIX
BEIIECTB: pacro3HaBaTh OIBITHBIM NYTEM XJIOpUA-, OpOMHI-, HOIMI-,
kapOoHat-, (Qocdar-, cunukar-, cynbdar-, THIPOKCUI-HUOHBI, KAaTHOHBI
AMMOHHUSI W WMOHBI HM3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

o IPUMEHITH OCHOBHBIC OTEPAIIMU MBICIUTEILHON NEATEIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEMaTH3allui0, BBISIBICHUE
NPUYUHHO-CIIC/ICTBEHHBIX CBS3€H — JUIS M3YYCHHsI CBOWCTB BEIIECTB W
XMMHUYECKUX pEaKIMi, €CTeCTBEHHO-HAay4Hble METOAbl TIO3HAHUS —
HaOII0IcHNE, M3MEPEHHUEe, MOJACTUPOBAHUE, HKCIEPUMEHT (peabHbI U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaunuecTBo yacoB
Ne HaunmeHnoBaHue pa3iesioB U DJIeKTpPOHHbIe (LU (POBbHIE)
KonTposabHbie IIpakTH4yeckune
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHbIe XUMUYECKHE TOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [IOK
' IPAKTHIECKOM IEATCIbHOCTH https://m.edsoo.ru/7f41837¢c
YeloBeKa
12 BemecTBa u xuMuueckue 15 1 bubmuorexa [IOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Pasjen 2. BaxkHeiinue npeacTaBuTe/ Il HEOPraHNYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 1 bubnmorexa [IOK
' 00 okcumax https://m.edso0.ru/7f41837c
Bonopoa.llonstue o kucnorax bubnumorexa [LIOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnorexa [IOK
' OCHOBAaHMAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnnoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pasnea 3. Ilepuoanyeckuii 3axon u [lepuonnueckas cucrema xumudeckux iemeHToB /. U. Mengeneea. CTpoeHue aToMoB.
Xumuueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUU



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

[Tepuoauueckuii 3aKOH U

31 Ilepunonuueckas cucrema 7 bu6nmorexa [IOK
' XUMHYECKHX 3jeMeHToB /1. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHUYECKAS CBI3b.
3.2 OKHUCIUTEIILHO- 8 bubnnorexa [JOK
' https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIINU
bu6nmmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KosmmuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesoB U TeM uu¢poBbIe
Ne n/m P Konrpoabubie | Ilpakruueckue (it pp )
NpOorpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3jen 1. BemecTBO M XUMHUYECKHE PeaKIUU
11 IToBTOpenue u yrinyOieHne 3HaHUH 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubnnoreka [IOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIEKTPONUTHYECKAs! JUCCOLIMALIMSL. 8 1 1 bubnmoreka [JOK
' XHUMHUYECKUE PEAKLIUU B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3znea 2. Hemera/iibl M X COeANHEHUA
OO1m1ast xapaKTepUCTHKa XMMUYECKUX bubmmorexa [IOK
2.1 4 1
anemeHToB VIIA-rpynmel. ['anorensl https://m.edsoo.ru/7f41a636
OO6mras XxapaKTepUCTUKA XUMHUYECKHUX
2.2 anemeHTOB VIA-rpynmsl. Cepa u eé 6 brbmaorexa LIOK
' pymHet. -ep https://m.edsoo.ru/7f41a636
COCITMHEHUS
OO61mas xapaKTepuCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-Tpymnnsl. A30T, hocdop u ux 7 1 bubmorexa LIOK
' ' ’ https://m.edso0.ru/7f41a636
COEJIMHEHUS
OO1m1ast XxapaKTepUCTHKA XMMUYECKHX
2.4 aneMeHTOB [V A-rpynmsl. Yriepoa u 8 1 2 bubmmorexa [IOK
' . PYIHIBL. po https://m.edso0.ru/7f41a636
KPEMHUH U UX COEIMHEHHS
Hroro mo pazneny 25



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

Paszgen 3. MeTa/li1bl M MX COeUHEHUS

. bubnmoreka [JOK
31 Obmwe cBoCTBa METaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxxneinive MeTayibl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus u okpy:kaomas cpeaa
4.1 BemtectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 Bubmrorexa ITOK
’ m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacoB JJIeKTPOHHBIE
Ne u(ppoBbie
Tema ypoka Kontpoabubie | IlpakTuueckue mup
n/n Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
1 [Ipeamer xumun. Poias XUMHUM B )KU3HU 1 bubnmoreka [JOK
yesnoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c
2 [TonsiTHEe 0 MEeTOAX MO3HAHUS B XHMHH 1 bubmorexa IOK
s https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1 «IIpaBumna paboTsl
3 B J1a00paTOpHUH U MPUEMBI OOpAIICHHS C 1 1 brbmorexa LIOK
patop p patl https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHUEM)
YucTteie BemecTBa U cMecH. CIocoOBI bu6nmmoreka [IOK
4 . 1
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «Pa3neneHue
5 cafeceﬁ (Ha I/III)VIG € OYUCTKHU H(f]lsa SHHOMI 1 1 bubmorera [JOK
PHUMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuorexa [IOK
6 ATOMEI 1 MOJICKY bl 1 https://m.edsoo.ru/ff0d2aéc
7 XUMHUYECKHUE dTIEMEHTHI. 3HAKH (CUMBOJIBI ) 1 bubmuorexa [IOK
XUMHUYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIC BEIIECTBA 1 bubmorexa IOK
P H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJIIPHOE YUCHHUE 1 bubmorexa LIOK
Yp i https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. 1 bubmuorexa [IOK



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

Xumuueckas popmyiia. BareHTHOCTh aTOMOB
XMMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTtHOCHUTENbHAS aTOMHAs Macca. bubnmoreka [JOK
11
OTtHOcHUTENBbHAS MOJIEKYIISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10J1s1 XUMHUYECKOTO 3JIEMEHTA B bubnuoreka [IOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunyecTo BemecTBa. Mosb. MomnspHas bubnmoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 Ou3nYeCKUe U XUMUYSCKUE SIBICHUS. bubmuorexa [IOK
XyAMHUYECKask peakus https://m.edsoo.ru/ff0d37fa
IIpu3Haku ¥ ycioBuUs NPOTEKaHUSA bubnuoreka [IOK
15 .
XAMUYECKUX peakun https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUSI MacChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konm4yecTBa, MacChl BEIIECTBA IO bubnmoreka [JOK
YPaBHEHUAM XUMHUYECKUX PEAKLUN https://m.edso0.ru/ff0d5708
Knaccudukamms XuMrU4ecKux peakiiui
18 (coe I/IHq;HI/IHH A3JI0)KEHUS 3a151)e elfmﬂ bubmmorexa [IOK
A P > SAMCTIEHI, https://m.eds00.ru/ff0d3734
oOmMeHa)
M. B. JIoMOHOCOB — yY€EHBIN-
19 SHUMKIIONETUCT 0606}5/ eHHe U bubamorera LIOK
H AHCT Hf https://m.edsoo.ru/ff0d40c4
cUCTeMaTHU3alus 3HAaHUH
20 Konrtponsnas padora Nel o Teme «BemectBa bu6nmorexa [IOK
U XUMUYECKHE PEAKIINN» https://m.edso0.ru/ff0d4290
Bos — cmech ra3zoB. CocTaB BO3/1yXa.
21 KI/IC?‘I}(I)XO — DJIEMEHT U MPOCTOE BeﬂyeXCTBO bubamorexa [OK
oA p - ’ https://m.edsoo.ru/ff0d448e
O30H
22 dOu3nyeckue 1 XUMHUICCKHE CBOMCTBA bu6nuorexa [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCII0po/ia (peaKLMU OKUCIIEHUS, TOPEHHUE).
ITonsiTie 00 okcugax

https://m.edsoo.ru/ff0d4614

CriocoOsbI moNTyueHus: KUciaopoaa B

bu6nuoreka [IOK

0 .
23 HADOPATOPHIL I HPOMBIILICHHOCTH https://m.edsoo.ru/ff0d497a
[TpumeneHue Kuciopoaa
TemnoBoit 3 PeKT XUMHUISCKON peaKIIuu,
24 TIOHSITHE O T(i)(bMOXI/IMI/I‘IeCKOM paBH:HI/II/I bubmmorexa [IOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJIOTEPMHUYECKUX PEaAKITUIX
Tormmueo (HeTh, Yroiab U METaH).
25 3ar ;{3H61§He(11;03nyra CIIOCOOBI c)aro bubmorexa LIOK
P A https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIEHHUS
[TpakTrueckas padota Ne 3 mo Teme
26 «ITonyuenue u cobupanue Kuciopojaa bubmorexa LIOK
7 o1 PO, https://m.edso0o.ru/ff0d4ae2
W3Yy4YEHHUE €TO CBOKCTBY
27 Bonopon — sneMeHT U IpocToe BELIECTBO. bubnnoreka [IOK
Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4ddo
28 Puznyeckre 1 XMMUYECKUE CBOMCTBA bubnmoreka [JOK
Bojiopoaa. [Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuorexa [IOK
2 I1
o OFUITHE O KHCTOTAxX H coLiX https://m.edsoo.ru/ff0d50d2
30 CriocoOblI 1osryyeHus BOJI0poJia B bubmmorexa [IOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[IpaxTrueckas padora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOLOPOIa buGmorera [IOK
i . p poa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €TO CBOMCTBY
. N bu6mmoreka [IOK
32 M 0 .3 A
OJAPHEIE ODBEM [A308. JAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
33 Beruucnenus 00b€Ma, KOJIUYECTBA BEIICCTBA bubmuorexa [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa 1o ero u3BECTHOMY KOJIUYECTBY
BEIIIECTBA U O0BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 005EMOB ra3oB 10 YpaBHEHHUIO

bu6nuoreka [IOK

34 €aKIMH Ha OCHOBE 3aKOHA 00BEMHBIX
peaitt o https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 duznyeckre 1 XUMHYESCKHUE CBOMCTBA BOJIBI bubmmorexa HOK
a https://m.edsoo.ru/ff0d587a
bubmuorexa [IOK
36 C i. I1 o
ocTaB ocHoBaHMM. [ToHsTHE 00 MHAUKATOpaX htts://m.edsoo.ru/ffod59e2
Bona xak pactBopurteins. Hacwimenasle u
37 HGI—II[aCI)I epHHLIe paCTBO Bl MaI:ICOBa;I oJIs bubmmorexa [OK
H PACTBOPEL. s https://m.eds00.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
[Tpaktrueckas padora Ne 5 mo Teme
38 «IIpuroroBieHne pacCTBOPOB C OIIPENEIEHHON bubmorera [IOK
p . . p p . et https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel PaCTBOPEHHOTO BEIIECTBAY
39 Konrtponsnas padora Ne2 o treme bubnnoreka [IOK
«Kucnopoa. Bonopoa. Bonga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiIaccupUKaIus, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyuenne u XUMHYECKHE CBOMCTBA
41 KI/ICJIyOTHbIX OCHOBHBIX M aM(OTEPHBIX bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUA: cOCTaB, KiIacCUpUKaIus, bu6nunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyyenue 1 XUMHYECKHUE CBOWCTBA bubnnoreka [IOK
OCHOBaHMU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukarus, bu6nunoreka [IOK

HOMCHKIJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuorexa [IOK

45 IlonyyeHue U XMMUYECKHUE CBOMCTBA KHUCIIOT
T https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubmuotexa [IOK
MOJIYYEeHUS, XMMUYECKUE CBONCTBA https://m.eds00.ru/00ad9474
[IpakTrueckas padbora Ne 6. Pemenue
JKCIIEPUMEHTAJIBHBIX 3aa4 10 TEME bubnuorexa [IOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 ['eneTnyeckas cBsI3b MEXAY KaccaMu bubnmoreka [JOK
HEOPraHUYECKUX COETUHEHMI https://m.edsoo.ru/00ad9a50
bubmuorexa [IOK
49 O06o001IeHre U CUCTeMaTU3alKs 3HAHUI
- a https://m.edso0.ru/00ad9ch2
50 KonTponbhas padora Ne3 no reme "OcHOBHBIE bubnmoreka [JOK
KJIaCChl HEOPraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[lepBbIic NOMBITKH KJIACCU(PUKALIII
51 xmanqecm/lx 3JIEMEHTOB gomm/le 0 rpymmax buGmorera [IOK
' 26 https://m.edso00.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoguyeckas
52 crucTemMa XUuMu4yeckux 3semeHToB 1. 1 bubamorexa [IOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 [lepuonpl, rpymnmbl, TOATPYIIITHI bubmorexa LIOK
PHOZEL TPYIHEL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnmoreka [IOK
N3oronst https://m.edsoo.ru/00ada342
CtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB llepuoandeckoit cucremsl 1. U bubmmorexa [IOK
PHOA T https://m.edsoo.ru/00ada6bc
Menpneneera
56 XapaKTepucTuKa XUMHUECKOTO SJIEMEHTA 110 bubnmoreka [JOK
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ero noJIokeHuto B Ilepuoanueckon cucreme
. . MengeneeBa

https://m.edsoo.ru/00ada824

3HadyeHue HepnonﬂquKoro 3aKOHa OJiid

bu6nuoreka [IOK

S7 DasBHTHA HAYKH H__Hp aUKTHKH' A1 1 https://m.edsoo.ru/00ada96e
MenpeneeB — y4EHBIN, MEaror U TpaXkIaHuH
58 DIEeKTPOOTPULIATETLHOCTh ATOMOB 1 bubnnoreka [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Honwast xumiieckas ciz 1 https://m.edsoo.ru/00adac34
60 KoBanenTHasa nonspHas XMUMHUYECKAs CBA3b 1 Bubmrorexa I{OK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenonapHas XuMH4uecKas CBI3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab9
bu6nmoreka [IOK
62 Crenens okuceHus 1 https://m.edsoo.ru/00adae28
63 OKHUCIIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIINUA 1 Bubmiorexa ITOK
peaxtt https://m.edsoo.ru/00adb076
bu6nmoreka [IOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIIHN 1 https://m.edso0.ru/00adb076
65 Konrponsnas padora Ned o teme «Ctpoenune 1 bub6nuorexa [IOK
aToMa. XUMHUYECKasl CBI3b) https://m.edsoo.ru/00adb486
66 PezepBHblil ypok. O6o01IeHNE U 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHuI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O00011eHNE U 1 bu6nmorexa LIOK
cucTeMaTH3aIHsI 3HaHUI https://m.edsoo.ru/00ad9cb?2
68 PezepHblil ypok. O60011eHIE U 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHuI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KJIACC

KonuyecrBo yacoB DJIEeKTPOHHbIE
Ne uu@posBbIe
Tema ypoka Konrpoasubie | Ilpakruueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
[Tepuonnueckuii 3axoH. [lepuonnueckas
1 cUcTeMa XuMHu4eckux 3nementos /1. U 1 bubmmorexa [IOK
T https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
2 XUMHUYECKHUX JJIEMEHTOB MEPBBIX TPEX 1 bubmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
MepPHO0B
3 Krnaccudukanus u HoMmeHKIaTypa 1 bubnuorexa [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bubl xumMu4eckoi CBs3U U TUIIBI 1 bubnuorexa [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel mo teme
5 «[ToBTOpEHUE U yriyOacHUE 3HAHUMA 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 kimacca»
6 Knaccudukanus XuMU4eCKUX peakiui mo 1 bu6mmoreka [IOK
pa3IMYHBIM MPHU3HAKAM https://m.edso0.ru/00adbcb0
[ToHaTHE O CKOPOCTH XMMUYECKOUN pEeaKIIH.
7 [ToHATHE O TOMOTEHHBIX M T€TEPOTCHHBIX 1 bubmorexa LOK
p https://m.edsoo.ru/00adbe9a
peakusax
[ToHsiTHE O XUMUYECKOM PABHOBECHUHU.
8 @DaKTOpHbI, BIUAIOUIME HA CKOPOCTh 1 bubmuorexa [IOK

XHUMHYCSCKOM pP€aKuu U IOJOXKCHUEC
XUMHYECKOI'0 paBHOBECUA

https://m.edsoo.ru/00adc28c
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9 OKuCIUTEILHO-BOCCTAHOBUTEIIbHbBIE bubnuorexa [IOK
peaknuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOTUTUIECKON TUCCOLUALINN. bubnmoreka [JOK

10
CunbHble U crabble AIEKTPOIUTHI https://m.edso00.ru/00adcd68

11 Honnrle ypaBHeHUs peakiui bubmorexa IOK

yp peaKtt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM
12 B CBETE MPEICTABICHUN 00 bubmorexa LOK
pedl o https://m.edsoo.ru/00add5d8
BJIEKTPOJIUTUYECKON TUCCOIUALINKT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MIPENCTABIECHUN 00 DIIEKTPOIIUTHUECKON bubmiorexa LOK
P P https://m.edsoo.ru/00add8b2
IUCCOLMAIINN
14 Tlonarue o ruaponuse conei bubmorexa HOK
p https://m.edsoo.ru/00add9d4
bubmuorexa [IOK
15 O0001IeHNEe ¥ CUCTEMATH3a 3HAHHH
HICHHE 1 CHCTEMATHAMIT SHAHIH https://m.edsoo.ru/00addd12

16 [IpakTuueckas padbora Ne 1. «Pemenue bubnmoreka [JOK
JKCHEPUMEHTAJIBHBIX 3a7aW) https://m.edsoo.ru/00addbfa
KonTponbhas padorta Ne2 o teme

17 «DIIEKTPOIUTHYECKAS JUCCOLIHAIINS bubmorexa HOK

p A HHAATA. https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIMU B PACTBOPAX)

18 OO6m1as XxapaKTepUCTHKA TaJOTeHOB. bubnmoreka [JOK
XHMMHUUYECKHUE CBOMCTBA HAa IPUMEpE XJIOpa https://m.edsoo.ru/00addfe2
XnopoBogopox. ConsiHast KUCIIOTA,

19 XI/IMII/)I‘IGCII([I/IS CEOﬁCTBa MOJIyUECHUE bubmorexa LOK

’ i ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [paktudeckast pabora Ne 2 o Teme bubmmorexa LIOK

«IlomydeHne CONSTHOM KUCIIOThI, U3y4eHue €€

https://m.edsoo.ru/00ade348
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CBOWCTB»

Brraucnenus 1o YPaBHCHUAM XUMHNYCCKUX

bu6nuorexa LIOK

21 CaKIIMi, €CITH OJMH U3 PEarcHTOB JIaH B
PeaRi, A P A https://m.edsoo.ru/00ade488
M30BITKE
29 OO01mmas xapakTeprcTruKa 1eMeHToB VIA- bubnnoreka [IOK
TPYIIITBI https://m.edsoo.ru/00ade64a
AnnotrponHbie MOAU(PUKALIUU CEPHI.
23 Hax0>1<p S€HHE CCPBI H(beé coe I/IHeII)-II/Iﬁ B bubmmorexa [IOK
! P f[ https://m.edsoo.ru/00ade64a
npupoie. XMMHUECKHE CBOICTBA Cepbl
CepoBogopo, ctpoeHue, pu3nveckue u bubnnoreka [JOK
24 o
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00ade802
o5 Oxcunsl cepbl. CepHast KUCITOTa, (hU3HUECKHe bubnuorexa [IOK
U XMMUYECKHUE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XHAMHMUYECKHUE PEAKIINH, JIEKAIUE B OCHOBE
26 MIPOMBIIIJICHHOTO CII0co0a MOyYeHUs bubnnoreka [IOK
CEpPHOM KUCIOThl. XUMHUUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYKaroIlIel Cpelibl COETMHEHUSIMHU CEPhI
97 BrruncieHrne MacCOBOH JOIX BBIXOA bu6nuorexa LIOK
MPOYKTa PEAKINHU https://m.edso0.ru/00adec8a
OO0mas xapakTepucTuKa 31eMeHTOB VA-
28 r IlIm,l Ap30T F;cn OCTpaHEHHE B MIPUPOJIE bubamorera LOK
PYITHIBL. > Pactipovip . PHPOZE, https://m.edsoo.ru/00adeea6
(du3HUeCKre U XUMUIECKHE CBONCTBA
29 AmMHaK, ero GU3NIecKrue 1 XUMUYECKHUE bubnmoreka [IOK
CBOMCTBA, IOJIyYEHHUE U IPUMEHEHHE https://m.edso0.ru/00adf004
[TpakTrueckas padora Ne 3 o reme
30 «l?lo eHHe a \ aka, U3yueHue ero bubmmorexa LIOK
JTydeHUe aMMHaKa, U HUE er
. v v https://m.edso0.ru/00adf180
CBOMCTB»
31 A30THas KuCIOTa, €€ HU3NIECcKre U bubmmorexa [IOK
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XUMHYECKHE CBOUCTBA

https://m.edsoo0.ru/00adf306

Hcrnonb3oBaHMe HUTPATOB U COJIEN AaMMOHMS
B Ka4eCTBE MUHEPAJIbHBIX YI0OOpEHHUH.

bubmuorexa [IOK

32
XHAMHUYECKOE 3arps3HEHUE OKPYKAOLIEH https://m.edso0.ru/00adf518
CpeIlbl COCTMHEHUSMH a30Ta
dochop. Oxcua pocdopa (V) u hochopras
33 KHCJIOTa, GU3MYECCKUE U XUMHUECKHE bubamorera LOK
L https://m.edso0.ru/00adf68a
CBOWCTBA, TTOJyYCHUE
Hcnons3oBanue GpocdaToB B KauecTBE
34 MHUHEPaJIbHBIX L[q())6 (EHI/HZ 3arpssuenue bubmorexa LIOK
P . YROOP - J8TP https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yraepon, pacipocTpaHEeHHE B IPUPOJIE, bubnuorexa [IOK
¢bu3nveckre 1 XUMUYIECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepoaa, ux Gpusudeckue u
36 XUMHYECKHE CBOMCTBA. DKOJIOTHICCKHE bu6mmoreka [IOK
poOJIeMBbl, CBSI3aHHBIE C OKCHJIOM yTJIepoja https://m.edsoo.ru/00adfebe
%)
bu6mmoreka [IOK
37 YroapHas KUCIIOTa U €€ Co
TOTLHA KHETOTA 1 m https://m.edso00.ru/00ae006¢
[Tpaktrueckas padora Ne 4 o Teme
38 ‘Tlion eHue JP;CKHCHOFO rasza bubamorera LOK
yi yr ) .\ https://m.edsoo.ru/00ae027e
KauecTBenHnas peakmus Ha KapOOHAT-HOH
39 IlepBoHavasbHbIE MTOHATHS 00 OPraHUYECKUX bub6mmorexa [IOK
BEIIIECTBAX KaK O COCAUHEHUAX YIiIepoaa https://m.edso00.ru/00ae054e
40 Kpemnwuii u ero coequaeHus bubmmorexa [IOK
P a https://m.edso0.ru/00ae080a
41 [IpaxkTrueckas padora Ne 5. Pemenue bubmmorexa LIOK

OKCIICPUMCHTAJIBHBIX 3aJa4 110 TEME

https://m.edsoo.ru/00ae0bf2
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«Ba)xHelnme HeMETAJUIbI ¥ UX COETUHEHUS»

Konrtponsnas padora Ne3 o reme

bu6mmoreka [IOK

42
«Banelinuye HeMeTaJUIbl U UX COSTUHCHU)Y https://m.edsoo.ru/00ae0e18
OO6mras XxapakKTepUCTUKa XUMHIECKUX

43 3JIEMEHTOB — METAJUIOB. MeTammnyeckas bu6nuoreka LIOK
CBA3b U METAJUINYECKAs KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
peméTka. PU3NYECKUEe CBOMCTBA METAIIIOB
XHUMHUYECKHE CBOMCTBA METAJIIIOB.

44 OJIEKTPOXUMUUECKHUH P HAIPSDKEHUH bubmaorexa LIOK

p p p https://m.edso0.ru/00ae1156
METAILIOB
OO111e crnocoObl MOTy4eHHsT METAILIOB.

45 Crnnasel. Beranciaenus o ypaBHEHUSIM bubnnorexa [IOK
XUMHUYECKUX PEAKIUM, €CITU OAUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPKHUT MPUMECH

46 IlousiTHE 0 KOPPO3UHU METAIIIOB bubmorexa [JOK

pP https://m.edso0.ru/00ae1278
bu6nmoreka [IOK

47 €JIOYHBIE METAJUIBI
= https://m.edso0.ru/00ae14b2

48 OKcHUAbl U TUAPOKCUABI HATPUS U KAJTUS bubmorexa LIOK

A AP a p https://m.edsoo.ru/00ael4b2

49 [IlennoyHO3€METBHBIE METAIIIIBI — KAJIBLIUKA U bubnnorexa [IOK
MarHum https://m.edsoo.ru/00ae15e8

50 Baxueimme coeqMHEHN KaJIbIIHs bubmmorexa [OK

A H https://m.edsoo.ru/00ae15e8

51 O00011IeHNE U CUCTEMATH3ALUA 3HAHUI

52 JKEcTKOoCTh BOABI U CIIOCOOBI €€ YCTpaHEHUS bubmorexa [IOK

A yerp https://m.edso0.ru/00ae1886
53 [TpakTraeckas padora Ne 6 mo Teme bubnmorexa [JOK
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"XXécTkocTb BOABI M METO/BI €€ yCTpaHEHUs"

https://m.edsoo.ru/00aelae8

. bubmuorexa [IOK
>4 AJTIOMHEHHT https://m.edSO(I)l. ru/00aelc64
55 AmdoTepHbIe CBOIICTBa OKCHA U bubnmoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuorexa [IOK
56 Keneso https://m.edSO(I)l. ru/00ael1d86
57 Oxcupl, THAPOKCUABI 1 comn xene3a (1) u bubimorexa [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00061IeHre U cUCTEMATH3AIUS 3HAHUI
IT o7,
| ononcpmemanmn e noree. BrSamotexa LIOK
«BakHeH1IIe MeTaUThl U UX COSTMHCHUS https:Jitm.eds00.1/00ae 328
BbrunciieHus Mo ypaBHEHHSIM XUMHUYECKHUX
CaKIUi, €CIIM OJIUH U3 PEarcHTOB JaH B
60 E36I::1“Ke 1001 CO,Z?ep)KI/Ile'IpI/IMeCI/I. " EH6JIIH0TeKa LHOK
BoluucieHus MaccoBO HOU BbIXOa hitgs//m.eds00.1/00a21 750
MIPOJIYKTA PEAKITUN
61 O00061IeHHe ¥ CHCTEMAaTH3AIUs 3HAHUI
62 Konrtponsnas padora Ne4 o teme
«BakHelI1e MeTalIbl U UX COSAMHECHUSDY
63 BemectBa 1 MaTepuasbl B TOBCETHEBHOM bu6nuorexa LIOK
JKU3HU YeJIOoBEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNUE OKPYKAIOLLEH bubnnoreka [IOK
cpeabl https://m.edso0.ru/00ae4270
65 Posib xMHHM B pellIEeHUH SKOJIOTHYECKUX bubmmorexa LIOK
npoOieM https://m.eds00.ru/00ae4270
66 PesepBHelit ypok. O6001ICHNE U bubnmoreka [JOK
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cUCTeEMaTHU3alusg 3HaAaHUU

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

67 PesepBHelitl ypok. O6001ICHNE U 1 bubnmorexa [JOK
cUCTEeMaTH3alusl 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O00011eHNE U 1 bub6mmorexa [IOK
cUCTEeMaTH3alusl 3HAHUI https://m.edso00.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Pynsutuc I'. E., ®enpaman @. I'. Xumus 8 knacc: yueOHUK IS
0011e00pa3oBaTeNbHbIX OpraHu3aui

Pymsutuc I'. E., ®enpaman @. I'. Xumus 9 knace: yaeOHUK s
0011e00pa3oBaTeIbHBIX OpraHUu3aIHil

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

[TaranoB M. A. Xumus. JlocTuxeHrs MeTanpeAMETHBIX Pe3yJIbTaTOB O0YUEHUSI.
Pemenne nHTEpaKTUBHBIX YUEOHBIX poOsieM: 8-9 Kiacchl: METOAMYECKOE
nocooue

3arpannunas H. A. Xumusi: metanpeaMeTHble pe3yabTaThl 00yuenus. §-11
KJIaCChl

[Inuyruna I'. B. Curyannonssle 3ananus o xuMud. 8-11 kmaccer
JleontoBuu A. B., CaBBuueBa A. C. HccnenoBarenbckas U IPOEKTHAs
NEeSTENbHOCTD MIKONIbHUKA. 5-11 Kinacchl

Hosommuckuit Y. Y. Tumbl XuMudeckux 3a7a4 U CriocoObl ux pemienus. 8-11
KJ1acchl. YdueOHoe mocodue A1 001e00pa3oBaTeIbHBIX YUPEKICHUN
Mankesuu H. B. Heoprannueckas xumusi. Bech MIKOJIBHBIN Kypc B TaOaHIax

lonbadap6 . JI. Coopuuk 3amau u ynpaxHeHui mo xumuu: 8-10 kmaccst

HUP®POBbBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU

MHTEPHET:



https://m.edsoo.ru 6udanorexa [JOK

https://www.vyaklass.ru

https://resh.edu.ru

http://school-collection.edu.ru



https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
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