MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MuHHCTEPCTBO 00Pa30BAHUA M MOJIOACKHOH NMOJIMTHKU CBepAJIOBCKOMI
00J1aCTH OpraHu3aunum

MKY «YnpasieHnue o0pa3oBaHusi TOPOACKOro okpyra borranouu»

MOY COII Ne 3
PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
PykoBonurens IIIMO PykoBonurens Jupexrop
METOJUYECKOr0 COBETA
Jlexnuna JI. A. Cepebpennnkosa H. B.
[Iporokon Nel oT «25» Jlexnuna JI. A.  Ilpuka3 Ne273 ot «28»
aBrycra 2023 . [IpoToxois Nel ot «25» aBrycra 2023 r.

aBrycra 2023 .

PABOYASA ITPOI'PAMMA
(ID 649490)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

U1 oOyJaromuxcs 8 — 9 KiraccoB

r. bormanoBuu, 2023






HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUA
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIU MPENOJaBaHus Y4eOHOTo MpeaMera « XUMUs
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIMBAET o0si3aTenbHOe MPEIMETHOE CoJlepKaHue,
NpeayCMaTPpUBAET paCOpPEICIEHHEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHU C y4éTOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O 0O0IIero oOpa3oBaHMs, a TaKkke TpeOOBaHUU K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM s (POPMHUPOBAHHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPIETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHME MBIIUICHHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENBHOW Y4eOHOW JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHueM 0a30BOM HAYKH XHUMHH Ha ONpeNeIEHHOM dTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAep:kaHHusl MPOrpaMMbl MO XUMHHU cPopMHpOBaHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO Pa3BUTHSI 3HAHWM HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeCTaBiICHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (YHKIIUU OOBSCHEHHUS U MPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTEeMHOW NpPHUPOJIbl, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 knaccel» u «Pu3zmnKa. 7 Kiacey.

[lpy wW3ydeHWW XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amaya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETHUYECKHUX IOJI0KEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAaHUS TMPH HW3YUYEHUU BEIIECTB U
XUMHAYECKUX peakuuid, B HOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW U Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEILHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI HAa  CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydJaromuxcs K CaMOCTOSITENbHOM TO3HABATEIbHOM AESTEIbHOCTH, HAy4YHbIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIMX YHHUBEpPCaJbHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAayYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX TpPH PElIEHUH Mpo0JeM B MOBCEAHEBHOM KU3HU W
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlmUMXCS TYMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEACHUS B OBITY WU TPYIOBOW JEATEIBHOCTH B IEIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JajlbHEHUIIETrO
o0yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUSA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOonax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnioco0sI pa3eneHus cMece.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHTbl. CHMBOJIBI XUMHUYECKUX
a1neMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OtHocuTEenbHAS MOJIEKYJIsSIpHAass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUM.

KomnuecTBo BemectBa. Mosib. MonsipHas macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HAKHU.
3aK0H COXpaHEHMs MacChl BelecTB. XuMuueckue ypaBHeHUs. Kiaccudukarnms
XUMHUYECKUX peaKIui (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYAO0M, MpaBWIaMH pabOTHl B Ja0OpaTOPUHU U
npuéMaMu oOpalleHusi ¢ 1abopaTOPHbIM 000pYAOBAaHUEM, U3YUEHHUE M ONUCAHHE
bU3UYECKUX CBOHCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
bu3uveckux (TIaBJIeHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUs BOJABI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIIOTOM) SIBJICHHM, HaOJIOICHUE U
ONHMCaHUE TPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPUIOM Oapwus, pa3ioKCHHE THIPOKCHIIA
Meau (II) mpu HarpeBanum, B3auMoAeHCTBHUE Xkere3a ¢ pactBopoM coiu meau (I0),
M3yUYEHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (prIbTpoBaHME,
BBITIAPUBAHUE, JUCTUULAIUSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HaAOJIOJCHWE W  ONHCAaHUE  PEe3YyJbTaTOB  IPOBEJACHUS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHWS MACCHhl, CO3JaHUE€ MOJEIEH MOJICKYI
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3iaeMEHT U MpocToe
BemiecTBO. Haxokmenwe kuciopoja B Mpupoje, (Ppu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoaa. CrocoObl



MOJIyYeHUsT KUCIOpoJa B JA0OpaTopuu U MOpOMbINUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3 ekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznyeckue CBOMCTBA BOABL. Bojga Kak pacTBOpUTeNb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neoprannmdeckux coenuHennit. Oxcupawl. Kiaccudukxarus
OKCHJOB: coyieoOpa3syromnie  (OCHOBHBbIC,  KHCJOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue M XUMHUYECKHE
cBOMCcTBa OKCUIOB. [loyueHne okcuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duszndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psan aktuBHoctn MetamuioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEAEIIEHUE CONEPKAHUS KUCIOPOIa B BO3/IyXE, MOIyUYECHUE,
coOupaHue, paclio3HaBaHWE M H3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHWE, PACMO3HABAHWE W W3YYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugoM menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUATIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKUX BEHIECTB PA3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJJlaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM W3 pacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBA3b.
OKHuCIUTETBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMAYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAsA  (QOpMBI
[Tepunonuueckoii cucrtembl xumuueckux 3mneMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifep. M3otonsl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHUSl pajluyca aTOMOB XHUMHUYECKHX JIIEMEHTOB,
METALUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yé€Hbli U
rpaXk1aHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus. OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmnoie ceazu



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, DJJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpANTbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX OJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJIMsl, KalblLMs U UX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM 3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBS3H.

Knaccudukainus 1 HOMEHKJIATYypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaiys XuMAYECKUX peakivii Mo pa3IunIHbIM MpU3HAKaM (110 YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHEHW OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMUMHYECKHX peakiusax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumMnueckoM paBHoBecur. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU M TOJIOKEHHE XUMHUYECKOIO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHUECKON JUCCOUMALNH. DIEKTPOIUTHI U HEITEKTPOJIUTBHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HWOHHBIE YypaBHEHHs peakuuili. CBOKCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEACTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICJISIMUA KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opuia HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOINPOBOIHOCTH
pacTBOpPOB BEILIECTB, MpPOLECCAa JUCCOIMALMU KHUCIOT, IWIEJOYEH U CoJiel
(BO3MOXKHO  WCTOJIb30BAaHME BHJIEO MAaTEpUAJiOB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pPEaKIMid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICIICHHE Ta3a, o0O0pa30BaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiuu pasiIoKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHX
BELIECTB C TIOMOIIBbKD KAYECTBEHHBIX pEaKUMid Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl U MX COeIMHEHHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3aumMoOz€iiCTBUE € METAJJIaMH, HEMETaUIaMH, IesoyamMu). XJIOPOBOJIOPO/I.
ConsHass KuCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpUMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMUYECKHUe CBoWcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (Ppu3ndeckue u
XUMUuYeckre cBorcTBa. OKCHIBI CEpPhl KAaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (QuU3HUeCKHe © XHMHYCCKHE CBOWCTBA (00mHME Kak
MPEACTaBUTENS Kjacca KHCIOT W crenuduueckue). XUMUYECKHE peaKilnw,
JeXalme B OCHOBE NPOMBIIIJIEHHOTO CHoco0a MOJY4YEHUsS CEPHOM KHUCIIOTHI.
[Tpumenenne cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHHN B mpupone. XUMUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIC CTECIICHU OKUCIEHUs. A30T, pacHpoCTpaHEHUE B IMPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npumeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJiydeHue, QU3NYECKUEe U XUMUYECKHE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSI Kiacca KHUCIOT W craeruduyueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3sHEHNE OKPYKaroIIeH cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXJW, 3arpsi3HEHUE BO3AyXa, MNMOYBBI U BOJOEMOB). Docdop,
ajutoTporHbie Mogudukanmu Gocdopa, puznueckue M XUMHUECKHE CBOWCTBA.
Oxcun docdopa (V) u dbochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nosydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX y100pESHUIA.

O6mas xapaktepucTtuka amemMeHTOB IV A-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMS.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACIPOCTPAaHEHHE B Mpuponae, (HUIUYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoge. OKCuasl yriepoaa, ux
dusznueckre W XUMHUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHe. DKOJIOTHYeCKrue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONM, UX (PU3HYECKHE U XMMUYCCKHUE CBOICTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAK O COSAUHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMIEPUH, YKCYCHasl KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJaxX — U UX
poii B KM3HUM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue M XUMHUECKHE CBOICTBA, TMOJYy4YEHUE U
npumenerne. CoenuHeHHs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcuge kpemuus (IV) n kpemuueBoi kuciore. CHUIMKAThI, UX UCIOJb30BAHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajJjloreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJBb30BAaHUE BUJIEOMATEPUATIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuM Ha Cybdart-
WOH W HaOJIOJIeHHE TMpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YIAOOPEHUH, MOTyUYeHue,
coOupaHue, paclo3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHMS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MojJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBE/IEHNE KaueCTBEHHBIX peakluuidl Ha KapOoHAT M
CWIMKAT-UOHbBl W HW3yYE€HHE TMPHU3HAKOB HX NPOTEKAHHUS, O3HAKOMIIEHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COSIUHEHU)).

MeTaujibl M UX COeIMHEHUS

OO0mIast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHToB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTanyeckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTANIMYECKass  pemerka.  ODJNEKTPOXUMHUYECKUH  pAall
HarpsHKeHU MeTamnoB. Ousnyeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrnnaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepuoamyecko cucteMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusd U Kanwus). OKCuasl u



TUAPOKCHUABI HATpusg MW Kanusd. [IpumeHeHue MIeNnOoYHBIX METalIoB W UX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmume coequHeHUss Kalblus (OKCHUJ, THUIPOKCHI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AM(OTEpHBIE CBOMCTBA OKCHJIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHAA
KIbI[Ud W HATpUd C BOJOM (BO3MOKHO MCIIOJIB30BAaHUE BUJIEOMATEPHUAIIOB),
UCCIIEJJOBAHNE CBOWCTB KECTKOW BOBI, MPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIMOJB30BAaHUE  BUIEOMATEpPUATIOB), IPU3HAKOB  MPOTECKAHMUS
KAQUECTBEHHBIX PEaKIU HAa MOHBI: MArHus, KaJIbLHUs, aJIOMHUHUS, [UHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmromeHNE U ONMKMCAHUE TPOILIECCOB OKPAITHMBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajablusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTepHaJIoB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA I[IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baknenme
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpY’Kawolled cpeabl (MpeaenabHas AOoMycTUMas
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie ceéasu



Peanuzanmst MeXIpEAMETHBIX CBS3CH MPU HM3YYCHWH XWMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHS: HAy4YHBIM (DakT, rumoTes3a, 3akKoH,
TEOpHUs, aHadu3, CHHTE3, KIaCCH(PUKAIUSA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJEIb, SBICHUE, MAaPHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: martepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOIBI, PaJAMOAKTUBHOCTH, MOJICKYJIA, JJICKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JAUDJCKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, CAMHHUIIBI U3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MAKPOAJICMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
IIOJIC3HBIC MCKOIIaeMbIE, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpeHUe ONbITa AEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HHpOpMaIMeil o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIeIOBATeIbCKOM,  TBOPYECKOM W JIPyrUX  BUJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TPH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIecce ITOW Y4YEOHOUW JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI NOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOJAbI, B3aUMOCBS3SIX YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIE HA TMOJIYYEHUE HOBBIX 3HAHUHU MO
XAMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(GOPMALMOHHON M YUTATEIbCKOW KYJIbTYpPbhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHUIO, JH00O03HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJIbHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE€ KAK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOr0O U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOICHHUS
npaBMJI 0€30TMIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAOUIEH MPUPOJHON CPENOM, I MMOBBILICHUS
YPOBHSl  DKOJOTHMYECKOW  KYJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  XapakrTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MNpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYLIECTBICHUIO Y4eOHOMH
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
PU3HAKH, YCTAaHABIWBATH B3aUMOCBS3b C JIPYTUMH TMOHSATHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTh M XapaKT€pU30BaTh CYIICCTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHHUE MCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B Kaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoaaTh 3a XOJIO0M IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POpMyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenIaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATh M HUHTEPHIPETUPOBATH HHPOPMAIHUIO
pPa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh PA3IMYHbIE METOJBl W 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus UHOpMauu U
WUTIOCTPUPOBATh pEIIAEMble 3aJaud HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
IpyruMH opMaMu rpauKu U UX KOMOMHAIUSAMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce yduyeOHOU
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEILHOM
JCSATENFHOCTH B YCTHBIX W THUCHBMEHHBIX TEKCTaX; JeNiaTh IPE3CHTAIUI0
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHON pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTrO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEJOBATENbCKOM  NIEATENTbHOCTH  TPU  PEHICHUHU
BO3HUKAIONIMX MpOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB IO OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHBbIe YHUBepcaJibHbIe YUueOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpEAeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »((HEeKTUBHBIE CIIOCOOBI PEeIIeHUs] YICOHBIX H
MO3HABAaTENbHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTHUPOBATh
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHCHUU 3aJaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJU3UPOBATh KOHTEKCTHI, IPE/IaraéMble B YCIOBUH 3a/1aHUH.

MHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHONM paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCS HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENbHOCTA MO  TMOJYYECHUIO HOBOTO  3HAHWS, €ro  HWHTEPIpPETaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peakius, KiaccUuPukamus peakiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHYECKasi CBsI3b, MOJIAPHAs W HEMOJApHAas KOBAJIEHTHAsl CBS3b,
WOHHAsI CBSI3b, MOH, KaTUOH, aHWOH, PAacCTBOpP, MAccoBas J0Jid BEIECTBa
(poIIeHTHAs! KOHIICHTPAIIKSs ) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbichn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAHEHHSI MAcChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTajpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMBl XMMHYECKUX DJJIEMEHTOB: pAa3JI4aTh IIOHITUS «TJIABHAA
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMudeckux diemenrtoB [l W.
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »3JeMeHTa 1o Qopmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMM MBICIUTEIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBuWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOHUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MACCOBOM JI0OJIEM PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M NPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K koHIily 00yudenus B 9 kjacce npeMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUN
AJEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHBb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUIECKasi CBs3b, TEIIOBON 3(dekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUUH, MPEACIbHO IOMyCTUMAs
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmyiie, xapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHME: OINMUCHIBATh M XapaKTEpU30BaTh
Tabinunyto ¢opmy Ileprognyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyarh TOHSATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoOJIbIIME TEPHOIBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsa  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpefielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MajblX MEPUOJOB U TVIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W CHenuUUECKHe XUMUYECKHE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMepaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca 3TUX PEaKIuii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COCIUHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OpOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITH OCHOBHBIE OIEpAIlMi MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBICHHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
YeJ0BEeKa.
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peaxkuuu. https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 | bubnuoreka [IOK
00 oxcugax. https://m.edsoo.ru/7f41837¢
29 Bopopon. Ilonsitue o kucnorax g 1 bu6mmoreka [IOK
U COJISIX. https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAHUSIX. https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM. https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIUH.




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/7f41837¢
MenpneneeBa. CtpoeHue aToma.

12| Osemmenno : biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIE PEAKIIHAH.
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuMu
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca. https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B pACTBOPAX. https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpymmnbl. ['ajgoreHs. https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUSI.
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUSI.
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHHUS.
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBOHCTBa METAILIOB. 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiime MeTajuibl 1 UX COEIUHEHUS. 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemectBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubmorexa HOK
' B p ' hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BelecTna. https://m.edsoo.ru/ff0d210c

) IlonsTtue o MeTogax MO3HAHUS B 1 bu6moreka [IOK
XUMMUHU. https://m.edsoo.ru/ff0d227e
[IpakTueckas padota Ne 1 «[IpaBuiia

3 paboTHI B TaOOPATOPUN U TIPUEMBI | ! bubmuorexa [JOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM.

4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
pa3aeiieHusi CMecen. https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

. bu6mmoreka [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1 1
. https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOU COJIN).
bub K

6 ATOMBI 1 MOJIEKYJIBI. 1 uoamorexa O

https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubmuorexka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMECHTOB. https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 [IpocTble U coXKHBIE BELIECTBA. 1

https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YYEHHUE. 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSIHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 Xumnueckas popmyina. BanreHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB.
1 OTHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsl Macca. https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCAVHEHUU. https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Momnspnas macca. https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius. https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUH. https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHHUS. https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJinuecTBa, MacChl
17 BEILIECTBA M0 YPABHEHUSIM XUMHUYECKUX bubamorera LOK
HHecTBa o yp https://m.edsoo.ru/f0d5708
peaKIui.
Knaccudukanuss XauMUuecKuX peakiinii
bu6mmoreka [JOK
18 (coenuHEeHMS, pa3JIOKECHUS,
https://m.edsoo.ru/ff0d3f34
3aMeleHus, OOMeHa).
M. B. JIoMOHOCOB — y4€HBIii-
bubnuoreka [JOK
19 sHIKIIoneaucT. O000IIeHnE 1
. https://m.edsoo.ru/ff0d40c4
CcHUCTEeMaTH3alysl 3HaHUM.
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN. https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeecTBo. O30H.

duznueckue U XUMUYECKUE CBOUCTBA

bubmmorexa [{OK
22 KHCJIOpoJia (peaKuyu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 oxcugax.
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
bubmmorexa [{OK
23 mabopaTopuH U IPOMBIIIUICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa.
TenoBoii 3¢ ekt xumMuueckoin
24 peaxkiuu, NOHATHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPABHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKHUX PEAKITUSX.
TormumBo (HedTh, yroias U METaH).
(Hegs, yr ) Bu6maorexa LIOK
25 3arps3HeHre BO3/IyXa, CIIOCOObI €ro
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHHUS.
[IpakTuueckast pabota Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucaopoaa Bubnmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
HU3yYECHHE €r0 CBONCTBY.
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. HaxoxneHnue B mpupo/e. https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKkue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojopoa. I I[pumMeHenune Boiopoa. https://m.edsoo.ru/ff0d4dd0
29 ITonaTtue o KuCIOTax M COJISIX. bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bubnunorexa [JOK
1a00paToOpHH. https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY.

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraspo. https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIMYECTBa
bubmmorexa [{OK
33 BEILECTBA Ia3a [0 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU O0OBEMY.
Beruncnenust 006EMOB ra3oB 1o
bubmmoreka [IOK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHH Tra30B.
35 du3nvecKrue U XMMUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJIBI. https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [JOK
HHIUKATOpaX. https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. Hachienasie
bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PACTBOPE.
[IpakTrueckast pabota Ne 5 mo Teme
13 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [IOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY.
39 KontponbHas padota Ne2 mo teme bubnuorexa [JOK
«Kucnopoa. Bonopoa. Bonay. https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, Kiaccupukanus, bubnunoreka [JOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHUYECKUE CBOMCTBA
bubnuoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB.
4 OcHoBaHusl: cocTaB, KinaccuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa.

https://m.edsoo.ru/ff0d67ca




[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMUIA. https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHUCJIOT. https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
(cp ) P bubmmoreka [{OK
46 CIOCOOBI OJYYEHUS, XUMUYECKHE
. https://m.edso00.ru/00ad9474
CBOMCTBA.
[IpakTnueckas pabota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHMYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUNY.
43 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCTMHEHUM. https://m.edsoo.ru/00ad9as50
49 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HaHUM. https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuorexa [JOK
50 OCHOBHBIE KJIACChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCIMHEHUI".
[TepBbie MOTBITKH KIacCUpUKAITIU
bubnuoreka [JOK
51 XUMHYECKUX d1eMeHTOB. [loHsaTHE O
https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHbIX JIEMEHTOB.
[Tepuoanueckuii 3aKOH U
bubnuoreka [JOK
52 [lepuoanueckas cucteMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menaeneena.
bub6nmnoreka [JOK
53 Ilepuropl, rpynsl, MOATPYIIILI.

https://m.edsoo.ru/00adas52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
sanep. M3oTomnsl. https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI04eK
. bubnuorexa [JOK
55 aTOMOB 1eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl Jl. . Menpeneena.
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
Menneneena.
3navenwue [lepronnyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [JOK
MenneneeB — y4€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
TpakJIaHUH.
53 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DIIEMEHTOB. https://m.edsoo.ru/00adaab8
bub OK
59 HNoHHas xumunyeckas CBs3b. nomoreka I
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas bubnuorexa [JOK
CBS3b. https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYECKast bubnnoreka [IOK
CBS3b. https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS. bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakuuu. https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHCIIUTENN U BOCCTAHOBUTEIH.
https://m.edsoo.ru/00adb076
65 KonTtponsHas pabora Ne4 mo teme bubnunoreka [JOK




«Ctpoenue aroma. XUMHUYECKast
CBSI3bY.

https://m.edsoo.ru/00adb486

66 PesepBHeIit ypok. O0o0IIeHNE U ! bubnuorexa [JOK
CHCTEeMaTH3aIus 3HAHUH. https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 ! bubnuorexa [JOK
CHCTEeMaTH3aIus 3HAHUH. https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011IeHNE U | bubnuorexa [JOK
CHCTEeMaTH3aIus 3HAHUH. https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
Menneneena.
3aKOHOMEPHOCTH B H3MEHECHUH
. bubmuorexa [JOK
2 CBOMICTB XUMHYECKUX DJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUO/IOB.
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHUYECKUX BELIECTB. https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckou CBSA3U U THIIEI | bu6mmoreka [IOK
KPUCTALUIMYECKUX PEMIETOK. https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiaccay.
6 Knaccudukanus XuMuaeckux | bubnunoreka [JOK
peaKkurii Mo pa3IM4YHbIM TPU3HAKAM. https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTU XUMUYECKOI
bubnuoreka [JOK
7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TFe€TEPOre€HHBIX PEAKLIUIX.
[ToHaTHE O XUMHUYECKOM PABHOBECHUHU.
bu6mmoreka [JOK
8 @DakTOopbl, BIUAIOIIHAE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKECHUC

https://m.edsoo.ru/00adc28c




XHUMHUYCCKOTO paBHOBECCHUA.

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

XJIopa.

9
peakuuu. https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKOU
bubmmoreka [{OK
10 nmucconuarui. CuibHbBIE U clla0bie
https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI.
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUS peaKLHil.
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
2 OCHOBAHHU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 2JIEKTPOJIUTUUECKOU https://m.edsoo.ru/00add5d8
JTUCCOTTHAITUH.
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
. bu6mmoreka [IOK
13 MpeACTaBICHUI 00
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIUALIH.
. bu6mmoreka [IOK
14 [TonsiTHEe O THAPOITU3E COJICH.
https://m.edsoo.ru/00add9d4
s O06o001IeHNEe U CHCTEMAaTH3aIIHS bubnuoreka [JOK
3HAHUM. https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
bu6mmoreka [JOK
16 «Pemenue 3KcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a49».
KounTtponsnas pabora No2 mo teme
bubmuorexka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS.
https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAXY.
OO6mrast XxapaKTepUCTHKA TaJIOTeHOB.
P P N bubmuoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA MTPUMEPE

https://m.edsoo.ru/00addfe2




XnopoBogopon. ConsHast KHCIIOTA,

. bubmmoreka [JOK
19 XUMHUUYECKUE CBOMCTBA, MOJyYCHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHUE.
[Ipaktuyeckas padora Ne 2 o reme
20 «[TomyueHue CoNSTHON KUCTIOTHI bubnmorexa [OK
¥ N . ’ https://m.edsoo.ru/00ade348
H3y4yeHue e€ CBONUCTBY.
Brruucnenus mo ypaBHeHUSIM
. bubnuorexa [JOK
21 XUMUYECKUX PEAKIUM, €CITH OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE.

2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmsr. https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITIU CEPBI.

o Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B IpupoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
CEpBI.

24 CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYeCKre U XUMUYECKHUE CBOMCTBA. https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KUCIIOTA,

. bu6mmoreka [JOK
25 (bu3HYecCKre U XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE.
XUMUYECKUE PEaKIInH, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba

26 MOJTYYEHUS] CEPHOU KUCIIOTHI. bubnuorexa [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMHU
CEpBI.

7 Brrancienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK

MPOJYKTa pPEaKI1H.

https://m.edsoo.ru/00adec8a




OO1mas XxapakTepuCTHKa HIEMEHTOB
VA-rpynisl. A30T, paclipocTpaHeHHE

bubmuoreka [JOK

28
B IIpHUpoJe, (pu3nIecKue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBOMCTBA.

AmMHEaK, ero pu3nIecKue u
29 XUMHUUYECKUE CBOMCTBA, OJYYCHUE U bubmmorexa [OK
> O https://m.edsoo.ru/00adf004
MIPUMEHEHHUE.
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [{OK
30 «[lonydyeHne aMmMuaka, U3ydeHue ero
. https://m.edsoo.ru/00adf180
CBOMCTBY.

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adf306
Hcnons30Banre HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPATIbHBIX

. bu6mmoreka [IOK
32 yaoOpeHuit. XuMHU4ueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMH a30Ta.
Docdhop. Oxeun dbocdopa (V) u
dop docgopa (V) bu6mmoreka [JOK
33 dhochopHas kucimoTa, GU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBONCTBA, MOIy4YCHHUE.
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YAOOpEHUH. bubnunoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu.

VYrnepon, pacnpocTpaHeHUE B
35 pu 1; e @E)I/I?.HI?JeCKI;Ie Y XUMUYECKHE bubmorexa LIOK
p P Ae, https://m.edsoo.ru/00adfd9c
CBOWCTBA.
bubnunoreka [JOK
36 Oxcunpl yriaepona, ux Gpusnueckue u i

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




XUMHYECKHE CBOMCTBA.
DKOJOTUYECKHE MPOOIIEMEI,
CBsI3aHHBIE C OKcuaoM yriaeposa (IV).

N bubnuorexa [JOK
37 VYroJibHAsI KUCIOTA U €€ COJIU.
https://m.edsoo.ru/00ae006c
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
HoH".

[TepBoHauanbHBIEC TOHATHS 00
39 OPraHMYeCKHUX BEIIECTBAX KaK O Bubnmorexa [IOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIJIEpOa.
40 Kpemunii 1 ero coeInHEeHNS bubmorexa HOK
P ' https://m.edsoo.ru/00ae080a
[Ipaktruueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS.

KontponbHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «BaxHeime HeMeTaubl U UX
https://m.edsoo.ru/00ae0Oel8
COCJTUHECHUS.
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubnuoreka [JOK
MeTaJUIMYeCKast KpUCTaIInYeCcKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJJIOB.

m XUMHUYECKHE CBOMCTBA METAJLIIOB. bubmuoreka [JOK

DNEKTPOXUMHUYECKUN Psifl

https://m.edsoo.ru/00ael 156




HaIIpsHKEHUHA METaJUIOB.

O0m1re cnocoObl MOTyYeHUs
metauioB. CruiaBel. Beruucienus no

. bubnuorexa [JOK
45 YPaBHEHUSAM XHUMUYECKUX PEaKIUM,
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPIKHUT
MIPUMECH.
bubmmoreka [{OK

46 Ilo € 0 KOppo3 €TaJIJIOB.

HATHE O KOpPOSHH METAILIOB https://m.edsoo.ru/00ael1278
bubmmoreka [{OK

47 eJ1Io0 € METaJIIBI.

[enounbie MeTaib! https://m.edsoo.ru/00ael14b2

43 OKcHIbl ¥ THAPOKCUJIBI HATPUS U bu6moreka [IOK
KaJiys. https://m.edsoo.ru/00ael14b2

49 [[lerouyHO3EMETBHBIE METAILITBI — bubmuorexa [JOK
KaJIbIIMA U Marduu. https://m.edsoo.ru/00ael5e8

. bu6mmoreka [IOK
50 Baxueiime coemuHEHN KaJbINI.
https://m.edsoo.ru/00ael Se8

51 O00011eHNEe U CUCTEMATU3 AL
3HAHUH.

57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHHUS. https://m.edsoo.ru/00ae1886
[IpakTueckas paborta Ne 6 o Teme
S N bu6mmoreka [JOK

53 JKECTKOCTEL BOIBI M METOEI €6

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

54 [ — bubnuoreka [JOK

https://m.edsoo.ru/00aelc64

55 AmdoTepHbIe cBOICTBA OKCHIA U bu6nuoreka [IOK
THAPOKCUIA. https://m.edsoo.ru/00aelc64

56 Keneso. bubmuoreka [JOK




https://m.edsoo.ru/00ae1d86

Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

37 (I1) u xxene3a (III). https://m.edsoo.ru/00ae35e6
53 O606HUICHI/IG Y CHCTeMaTU3aIHs
3HaHUMH.
[IpaxTuueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33724 110 TEME bubnuorexa [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS.
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ael 750
MaCCOBOM JJOJIM BBIXOJa IPOIYKTA
peakuuu.
61 O6o6nvleHI/Ie U CHCTEeMaTu3alus
3HaHUMU.
KontponbHas padota Ned4 o teme
62 «BaxuHelume MeTauibl 1 UX
COCTMHEHUS».
63 BeniectBa u matepuasl B bubnuorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA. https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXaIOLlEn Cpebl. https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bu6nuoreka [IOK
HKOJIOTHYECKUX MTPOOIIEM. https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IeHNE U bu6nuoreka [IOK

CHCTEeMaTHU3alus 3HAaHUH.

https://m.edsoo.ru/00ae0dOa




67 PezepBubiit ypok. O0o0ICHNE U | bubmuoreka [IOK
CHCTeMaTH3alus 3HAaHUH. https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HAHUH. https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

Tabsuupl: [lepuoanyeckas cucreMa xumudeckux 3neMenToB 1. V. Menneneena,

Ta6JII/IIIa pPaCcTBOPUMOCTH, C-)JIGKTpOXI/IMI/I‘IGCKI/Iﬁ pAd HAIPSOKCHUA MCTAJIJIOB

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb.-
Peanuzanus-tpedoBannii-dI'OC-0cHOBHOT0-00111eT0-00pa30BaHUsI. -

Mertoaudeckoe-mocooue-aisi-yunrens. pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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