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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aéT TpEACTaBICHUE O IENAX, OOIIeH CTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTeNbHOe MPEIMETHOE COJIepKaHue,
NpeayCMaTPpUBAET paCOpPEICIEHHEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
paznenaM M TeMaM MPOTPaMMbl IO XUMHUH, OMNpPENETseT KOJIUYECTBEHHBIE W
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzainuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOMIETOCs IO OCBOCHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
HHEPTrUd M 00 SBOJIIONUHU BEHIECTB B MPHUPOJE, O MYTAX PEHICHUS TrI00aJbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSITEJIBHOW Y4eOHOW  JIeSITeIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOOUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIS/1a HA €MHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B POpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHble HampaBiIeHUS B OOYYEHHMU XUMHUU OOECHEUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIOUUMUCS CHCTEMBbI TEPBOHAYAIBHBIX TMOHATHN XUMHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Toaxoaa K €€ uzyueHuto. ConepikaHue CKIIAIbIBAETCA U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

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

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBJICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMK BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyX aloHuil MUpY,
«buonorus. 5—7 knacce» u «Pu3zmnka. 7 Kiacey.

[Ipy wW3yueHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOTO U3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHIL.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBbI XUMHUYECKHX
3HAHUM — Ba)KHEUIINX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECCKUX TOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAy4YHbIM METOJaM T[O3HaHUS TpU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCEIHEBHOM KU3HMU.

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

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHSATUIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh  OOyYEeHMs] HAa  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIbHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yCcIOBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPH H3YYCHUH
XUMHH, TPUMEHATh HMX TPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM JIEATEITLHOCTH;

— ¢opMmHpoBaHHE y OOYyYaIOIUXCS T'yMAaHUCTUYECKHX OTHOILICHUH,
NOHUMAHHUS [EHHOCTH XHMHYECKMX 3HAHUU HJs BBIPAOOTKH DKOJIOTHUYECKH
IeJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

C wenpro peanu3alMy NPOrpaMMbl U MOBBIILICHHUS] KAYECTBA 00pa30BaHMS U3
yacTu, GOpMUPYEMON yHaCTHUKAMH OOpa30BaTENbHBIX OTHOIICHHH, HA U3yUYEHUU
xuMuu B 8 kmacce goOasieH 1 wac.OOmiee 4YMCIO YacoB, OTBEAEHHBIX IS
M3Y4YeHUS XMMUU Ha YPOBHE OCHOBHOTO 0OOIIero odopasoBaHus, coctaBisier 170
yacoB: B 8 kinacce — 102 ygaca (3 yaca B Hegento), B 9 kiiacce — 68 yacos (2 yaca B
HEJIEJIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemlecTB. [loHsiTHE O MeToAax MoO3HaHMS B XUMUU. UUCThIE BelIeCTBAa U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelleCTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHocuTenbHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMUUYECKOrO AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemectBa. Mok, MossipHas macca. B3auMocBsI3b KOJIMUECTRBA,
Macchl W 4HCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKasl peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PeaKInil (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1abOpaTOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBaHUEM, U3yUYEHUE U OINUCAHUE
(bU3MYECKUX CBOHCTB O0Opa3lOB HEOPTAaHMYECKHUX BEIIECTB, HAOJIOJICHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHWE MNPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3jokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapwuisi, pa3ioKeHHE TUIIPOKCH]IA
meau (II) mpu HarpeBanum, B3auMoAeHCTBHUE Xkere3a ¢ pactBopoM coiu meau (I0),
M3y4eHHE CIOCOOOB pa3/IeNieHHs CMECEil: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BhINIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJIEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIeHd MOJEKY
(1rapocTep>KHEBBIX ).

Ba:xkHelilue npeacTaBuTe/ 1M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3jaeMEHT U MpOCToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Jaboparopud u NOpoMblluieHHOCTUH. 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 CIIOSI.

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.

®dusznyeckue CBOMCTBA BOABL. Bojga kak pacTBOpuTesb. 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
cBOMCTBa OKCUIOB. [loyueHne okCuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn axtuBHocTn MetamuioB H. H. bekerosa.
[Tomy4denue KUCHIOT.

Conu. Homenknarypa coseil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEACIIEHNUE CONEPKAHUS KUCIOPOIa B BO3IyXE, MTOIyUYECHUE,
coOupaHue, paclio3HaBaHWE M H3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0AeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TopeHus (Mokapa), O3HAKOMJIGHHE C oO0paslaMu OKCHIAOB U
OMMCaHUE HUX CBOMCTB, IOJy4YeHHE, COOMpaAHUE, PACIIO3HABAHHWE U HW3Y4YCHHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcuaom menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEW pPACTBOPECHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKUX BEHIECTB PA3JUYHBIX  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 APYTMM 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 PeaKIIUN

[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.

Ctpoenune atomoB. CocTaB aTOMHBIX sifiep. M3o0Tonbl. 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 H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
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 — y4yéHbl U
rpaXk1aHUH.

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

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit IKcnepumenm:

M3ydeHre oOpas3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropeHue, peakiuu pa3ioKeHHs, COeTUHEHHUS).

Mexcnpeomemmunie ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TMOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MUHEpANTbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepuonunueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJIMsl, KalblLMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCSA K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaiuys XuMAYECKUX Peakinii Mo pa3IuIHbIM MpU3HAKaM (10 YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHEN OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckol peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHssTne 0 xumMuueckoM paBHoBecur. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU W TOJIOKEHHE XUMHUYECKOIrO
pPaBHOBECHSL.

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



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHUECKON JUCCOUMALINH. DIEKTPOIUTHI U HEATEKTPOJIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YypaBHEHHs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHMA U CcoOJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THApPONU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MPOLECCAa JUCCOIMALMU KHUCIOT, ILIEJIOYEH U COJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MAaTEpUaJiOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM ~ TPOTCKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICIICHHE Ta3a, oO0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiuu pasioKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHMYECKHX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX pEaKUM HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl U MX COeIMHEHHUS

OO6miast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoOJ€ICTBUE € METAJJIaMH, HEMETaUIaMH, IesioyaMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpUMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OpPraHMU3M 4YeNIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHE B IIPUPOJIE.

O6miast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okwuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINK KHCIOPOaa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XUMUuYeckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMHUYECKHE PpeaKilnw,
JeXale B OCHOBE NPOMBIIIJIEHHOIO CHoco0a MOJYYeHUsS CEPHOM KHUCIIOTBHI.
[TIpumenenne cepHoil KUCI0Thl. CONM CEPHOUM KUCIIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTEINIEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MOJyuyeHue U npumeHenue. Coau aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENSI Kilacca KHUCIOT W craeruduueckue).
Hcnons3oBanue HUTpATOB H COJied aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoOopenuit. XuMHUUeCKoe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUE BO3JAyxXa, MOuYBBl U BOJMOEMOB). Docdop,
ajutoTporHbie Mogudukanmu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTIEpoJa,  auIOTPOIHBIC
Monu(UKALUY, PACHpPOCTpaHEHHE B Mpuponae, (QGU3MYEeCKue U XUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuIsl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYEeCKHe MpOoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r1700aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUcCIoTa U €€ coM, nX (PU3NUEeCKUe U XMMHUYECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBOoHaYambHBIC TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOWCTBA, IMOJYyYEHUE U
npuMmeHerne. CoenuHeHHMs KpeMHHs B mpupojge. OOmue mnpeactaBieHus o0
okcuse kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B IPOMBIIIJICHHOCTH. BakHelue CTpoUTEIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUYECKHE CBOWCTBA
rajjoreHOoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepuaoB), HaOMOIeHUE Tpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakIuu Ha Cyibdart-
WOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpas3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U pocdar-uoH U U3ydyeHHUEe MPU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, cCOOMpaHue, paclio3HaBaHUE U U3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CUIMKAT-UOHbBl W UW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COETUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. H.
MenpneneeBa u cTpoeHus aToMoB. CTpoeHHE MeTauioB. MeTaminueckas CBA3b U
METAJUIMYECKAs] ~ KpUCTAIMYECKass  pemérka.  DNEKTPOXUMHUYECKUH  psif
HarnpsHKeHU MeTamnoB. dusnyeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO01ue
crocoObl TonyyeHus MeTawioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUe B [lepruoanyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXIAEHHUE B MPUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux sneMmeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HAX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHUs] Kalblusd (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxKaAeHue B npupone. dusnyeckue u
XUMUYECKHE CBONCTBA altoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aTOMa, HAXOXJICHUE B mnpupoae. PuU3MYECKUE HU
XUMHUYECKHE CBOMCTBA ene3a. OKCUIbI, TUAPOKCUIBLI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHIA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUIECOMATEPHATIOB),
UCCIIEJOBAHME CBOWCTB KECTKOW BOBI, MPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCTOJBb30BAaHUE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTCKAHUS
KAQYECTBEHHBIX PEaKIU HAa MOHBI: MArHUs, KAJIbLHUs, aJIOMHUHUS, IIUHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmromeHNE U ONMKMCaHUE MPOILIECCOB OKPAITHMBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg U Kajablusd (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMAaTepUaJIOB), UCCe0BaHUe aM(OTEPHBIX CBOMCTB TMIPOKCHIA ATFOMUHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxueunue
METAJUIBI U KX COCTUHEHUSY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakinuii B ObiTy. [lepBas momoib mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (NmpeaenbHas TOMycTHUMast
KOHIIeHTpainus Beulects, nanee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaoB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunle ceasu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUSA, MEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBIICHHUE, ITAPHUKOBBIN
3 PeKT, TEXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJHUKH,
NOJYNIPOBOIHUKH, JHAJCKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, nbIXxaHue, OMocdepa, IKOCUCTEMA, MHUHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOAJIEMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC TMOPOIHI,
I0JIC3HBIC UCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yibTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMd U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSl CUCTEMOU  TO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAIMA U
pacuIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJeAWI0, TMOHMMaHUs 3HAYCHHS XUMHUYECKOM HAyKU B JKH3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIIUCH O
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPYyrux  BUIAX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH MpH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIBHBIX 3a7a4, BBIMOTHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKH W COCTABIISIONINE
OCHOBY [l IOHMMAHUS CYIIHOCTA HAaYyYHOW KapTUHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUHM, HEOOXOJMMBIE i1 OOBSCHEHUS HAOI0/IaeMbIX MPOILIECCOB U SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JHOOO3HATENbHOCTh, T'OTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH W3HW, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU,

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHUM 10 XUMHU, OCO3HAHHBIM BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOHM MpoheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHON CPEJIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3uecKOMy U TICUXHMYECKOMY 3J0POBBIO, OCO3HAHHME IEHHOCTH COOIIO/ICHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH NPUPOJHONU CPEIOH, JJIsI OBBIIIECHUS
YPOBHSI  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTel UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaTHCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COMAIIBHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYISATHBHBIE), KOTOpblE OOECHeuuBarOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAHUMU: PAaCKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIACIATH WX XapaKTEpPHbIC
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MO, UCTIOJIb3yEeMbI€ B XHMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DSJIEMEHTA), XUMH4YecKas ¢dopMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH y4eOHO-TT03HAaBATENbHBIX 33/a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTH MU XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBble ncciienoBarebCKHe JeHCTBUS:

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHHE OMbITa MO IJIAHUPOBAHHWIO, OPraHHW3allMd M TMPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pab6ora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpAaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPAaBOYHBIC
mocoOus, pecypcsl WHTepHETa), KpPUTUYECKH OIICHWBATH MPOTHUBOPECUYMUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU 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 CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
OpyruMH (popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpolecce y4yeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnkaTHBHBIE YHHBEPCATbHbIE YUeOHbIE TeiiCTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  MO3HABATEILHOM
JCSITENIFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIHIO
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4eOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MpOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpenelieHne KpPUTEpPHEB TI0 OIICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHBIE YHHBepcaibHbIe YUueOHbIe IeilicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu AESITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PEeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
MO3HABAaTENbHBIX 3aJ]a4, CaMOCTOSITENIbHO COCTAaBJIATh WM KOPPEKTHPOBAThH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IPE/jIaraéMble B YCIOBUH 3a/1aHUH.

MHNPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeAMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHON (eaepanbHOl paboueil mnporpammoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
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 PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOJHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUS, XUMHYECKasi peakius, KiacCUuPUKaus peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHYECKas CBS3b, MOJSpPHAS W HEMOJSIpHAs KOBAJIGHTHAS CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHATUS MIPU ONUMCAHUH BEUIECTB U UX MPEBPALLICHHI;

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

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEAECIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHMUMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX JJIEMEHTOB OT MX mojiokeHus B Ilepuoaunueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmueckoit
CUCTEMbl XUMHUUYECKUX OHJIEMEHTOB: pa3iuyaTh [OHATUS «TJaBHAas
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OoJNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux diemenrtoB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, 00Ilee YUCIIO 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

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

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH IPOTEKAHUS XHWMHMYECKUX IPEBpALCHUNA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHYECKOHN PEaKIINU;

IPUMEHATh OCHOBHBIE ONEpPAlMM MBICIUTEIIBHONW JESATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IleHHe, CHCTeMAaTU3alnio, Kiaccu(UKaIuIo,
BBISIBIICHUE IPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 U3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJZOBaHHEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIINOJIHEHUIO
1a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYCHUI0O U COOMpaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOAA U KHCIOPOJa), TMPUTOTOBICHUIO
pacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIHEPUMEHTHI IO
PaCIIO3HABAHUIO PACTBOPOB WIEIOYEH M KUCIIOT C IIOMOIIBIO HHIUKATOPOB
(maxkmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K koHily o0ydenus B 9 ki1acce npeMEeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX TMOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PeaKIlusi, XUMHUIECKasi CBS3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs] JTUCCOLMALMS, PEAKIHUA HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amiotponusi, aMmGpOTEPHOCTh, XUMHUYECKass CBs3b (KOBaJCHTHAs, MOHHAs,
METaJUIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METalIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHUH, MPEACIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TOHITUUH U
IPUMEHSATH T MOHSITHUS MPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHUIA;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISi COCTaBJICHUS (POpMys
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUS! XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COeIWHEHUH 1o ¢Gopmyrnam, BHJ XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaUIMYeCKasi) B HEOPraHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XMUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCAMHEHUM, TUIT KPUCTALIMYECKOU
PELIETKM KOHKPETHOTO BELIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBAaTh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabinunyto dopmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyarh TOHSATUS «rJaBHasg mnoArpymnna (A-rpynma)» U «nobodHas
noarpynmna (b-rpynma)», Mansie U OoJibIlIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpefieiecHie HMX 1O DJJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluHuH (M0 YUCIAYy M COCTaBYy YYACTBYIOLIMX B pEaKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUYCCKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMepaMy MOJIEKYJIAPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JTUCCOLMALMM  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Y BEIECTBAMH PA3IUYHBIX KIIACCOB,
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XHMHUYECKUX TMPEBPALICHUH B Pa3IUYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO ¥ MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMMHYECKOTO DJJIeMeHTa 1o QopMmyie
COCMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUSA  XMMHUYECKOW  MOCYAOH H
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHust ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUIHUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPUI-, OPOMHUII-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHME B
BOJIHBIX PACTBOPaX HEOPTaHWYECKUX BEUIECTB;

PUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBISBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOJII0/IeHNe, M3MEpEHue, MOJCIUPOBAHUE, DKCIEPUMEHT (peasibHbIN 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 6 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue )3 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 34
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tousitue g 1 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax 10 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 9 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 17 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 44

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumn4ieckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE pPeaKIuu




[Tepuonueckuii 3aKOH U
IIepuoanueckas cucrema

bubmuoreka [IOK

3.1 10
XUMHUYeCKnX dneMeHToB J1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XUMHYECKas CBSI3b.
3.2 OKHUCIIUTEIBHO 14 bubnmorexa LHOK
' https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
bubmmoreka [JOK
4! 24
TOro 1o pasiery https://m.edsoo.ru/7f41837c¢
Pa3nen 4. HazBpanue
Hroro 0
Pe3epBHOE BpeMms 0 bubmmorexa TTOK
P p https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




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 XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 6 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 9 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 19
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl 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
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 9 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 26




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 0 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo 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
[TonsaTue o MeTonax MO3HAHUSA B Eu6 OK
2 xumun. JI.O.Nel «3yuenne 1 nomoreka I
N https://m.edsoo.ru/ff0d227e
(bMBUYECKUX CBOICTB caxapa U Cepbl».
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI | | bubnuoreka [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucThle BEIIeCTBA U CMECH. 1 bubmorexa OK
https://m.edsoo.ru/ff0d26ca
Crnioco6nl pasznenenus cmeceid. JI.O. Neo
. bu6mmoreka [JOK
5 2 «Pa3zgenenue cMecH, COCTOSIICH U3 1
https://m.edsoo.ru/ff0d28c8
MTOPOILIKOB YKeJe3a U Cepbl»
[IpakTuueckas pabora Ne 2
6 «Pa3nenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHCTKU MOBAPEHHOM COJIH)»
Atomsl 1 Mosekyasl. JI.O. Ne 3
N bubmuoreka [JOK
7 «Co31anue MoJiene MoJIeKyI 1
https://m.edsoo.ru/ff0d2a6¢
(IapocTep>KHEBBIX).»
8 BemiecTsa MOJIEKYIISIPHOTO U 1 bubnunoreka [JOK




HEMOJIEKYJIIPHOTO CTPOCHHUSI.

https://m.edsoo.ru/ff0d2a6c¢

9 XHUMHUYECKHUE FIEMEHTHI Bubmmorexa LIOK
' https://m.edsoo.ru/ff0d2beg
10 3Haku (CUMBOJIbI) XUMUYECKUX bubnuorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
11 IIpocThie 1 ClIOKHBIE BEIIECTBA bubmorexa HOK
p - https://m.edsoo.ru/ff0d2a6c¢
12 ATOMHO-MOJIEKYJISIPHOE yUEHHUE bubmorexa HOK
YVIPHOE Y1 https://m.edsoo.ru/ff0d2d50
13 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. bubmuorexa [JOK
Xumuyeckas popmyina. https://m.edsoo.ru/ff0d2eae
14 BaneHTHOCTh aTOMOB XMMHYECKHX bu6moreka [IOK
3JIEMEHTOB. https://m.edsoo.ru/ff0d2eae
Onpenenenre BaJ€HTHOCTH 3JIEMEHTOB bu6mmoreka [IOK
15 N
1o ¢popmynaM OMHAPHBIX COETUHEHUM. https://m.edsoo.ru/ff0d2eae
CocraBiieHHEe XUMHUYECKUX (HOPMYIT
16 OMHAPHBIX COCTMHEHH 110 bubmorexa OK
P A https://m.edsoo.ru/ff0d2eae
BaJICHTHOCTH.
17 OrtHocHTenbHAas aTOMHas Macca. bubnuoreka [JOK
OTHOcUTENbHAA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
13 BrrunciieHue 0OTHOCUTENbHOM bubnuoreka [JOK
MOJIEKYJIIPHON MacChl https://m.edsoo.ru/ff0d323c
19 MaccoBas 107151 XMMHAYECKOTO dJIEMEHTa bubmuoreka [JOK
B COCIMHEHUH https://m.edsoo.ru/ff0d350c
BriBo xumuyeckux Gopmyi, eciu
20 I/I3B€CfHH MAacCOBBIE (bOJl':I)I/I ?(I/IMI/I‘ICCKI/IX bubmorexa HOK
a https://m.edsoo.ru/ff0d350c
BEIIIECTB.
21 KoaunuectBo Bemecrra. Moib. bu6mmoreka [JOK




https://m.edsoo.ru/ff0d5230

22

Moumnspnas macca.

23

Briuncienus ¢ ucronb30BaHUEM
HOHITUN «KOJWYECTBO BEIIECTBA» U
«MOJISIpPHAsI Maccay

24

Pemenue pacueTHbIX 3a1a4 1o
Marepuanam TeMbI

25

duznyeckue 1 XUMUYECKHUE SBJICHUS.
Xumnueckas peakius. JI.O. No 4
«[Ipumepb! GU3NYECKUX SABICHUI,
JI.O. Ne 5 «IIpuMepbl XUMHUYECKHUX
SBJIICHUI».

bubmmoreka [{OK
https://m.edsoo.ru/ff0d37fa

26

[Ipu3Haky n ycoBHs MPOTEKAHUS
xuMuueckux peakuuit. JI.O. Ne 6
«Habmroienne u onrMcanre MPU3HAKOB
MPOTEKAHUS XUMUYECKUX PEAKITUIN).

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

27

3aKOH COXpaHEHMsI MacChl BEILIECTB.
Xumunueckue ypaHenus. JI.O. Ne 7
«HaOmronenue u onrcanue
pe3yNIbTaTOB MPOBEACHUS OTIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS
Macchl»y. XUMHYECKHUE ypaBHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

28

Brluncnenust KoauyecTBa, Macchl
BEILIECTBA 0 YPABHEHUSIM XUMUYECKUX
peakuun

bubnuoreka [JOK
https://m.edsoo.ru/ff0d5708

29

Knaccugukanus XuMHUECKUX PeaKIInit
(coenuHeHMs, pa3IoKEeHHs, 3aMeIlIeHuS,
obmena).JI.O. Ne 8 «Pa3noxenue
ruapokcuaa meau (IH)» JI.O. Ne 9

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34




«Peakius 3aMeleHus MEIU XKEIE30M»

VYipaxHeHus B HAIIUCAHUM YPABHEHUHN

30
XUMHUYECKUX PEaKINil
Brruncnenust KoaudecTBa, MacChl
bubmmoreka [{OK
31 BELLECTBA 10 YPABHEHUSIM XUMUYECKUX
. https://m.edsoo.ru/ff0d5708
peakiuit
Pemienue 3a1a4 Ha BEIYUCITICHUS
bubmmoreka [{OK
32 KOJIMYECTBA, MACCHI BEIIIECTBA MO
. https://m.edsoo.ru/ff0d5708
YpaBHEHUSAM XUMHUUECKHUX PEaKIIUn
M. B. JIoMOHOCOB — y4Y€HBI-
33 sHIMKIoneaucT. O600IeHNE 1 Bubnmorera [IOK
" AReT. AD00II https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
14 KonTtponsnas pabora Nel no teme bubnuoreka [JOK
«BelecTBa 1 XUMHUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
AHanu3 KOHTPOJIBHOU paboThl. Bo3myx
35 — cMechb ra3oB. CoctaB Bo3ayxa. JI.O. bubnuoreka [IOK
No 10 «KauecTBeHHOE OonpeesieHrE https://m.edsoo.ru/ff0d448¢e
COJIep’KaHus KUCIOPO/ia B BO3AYXE».
Kucnopoa — sneMmeHT u npocroe
bu6mmoreka [JOK
36 BeniecTBo. O30H. AyutoTponus
https://m.edsoo.ru/ff0d448e
KHCIIOpO/a.
Ou3nyecKkue U XUMHUUECKHUEe CBOICTBA
KHCIopoa (peakiu OKUCICHHUS,
P (p bubmuorexka [JOK
37 ropenue). [loustue 06 oxcuaax. JI.O.
https://m.edsoo.ru/ff0d4614
Ne 11 «O3nakomneHnue ¢ odpazuamu
OKCHJIOB»
38 CriocoOslI MmosTyueHus: KUCIopoia B bubnmnoreka [JOK

na6opaTopHH " IPOMBIINIJIICHHOCTH.

https://m.edsoo.ru/ff0d497a




IIpumeHeHue kucnopoaa

TennoBoit 3¢ ekt XumMuIecKoit

bubmmorexa [{OK
39 peakiuy, IOHATHE O TEPMOXUMHUECKOM
https://m.edsoo.ru/ff0d4790
ypaBHEHUHU.
bubmmoreka [{OK
40 DK30- U SHIOTEPMUYECKUE PEAKLIUU
https://m.edsoo.ru/ff0d4790
TormmBo (HedTh, yroias U METaH).
(tedpp, yr ) bubmmoreka [{OK
41 3arpsi3HeHHE BO3/yXa, CIIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAILLICHUS
[IpakTnueckas padorta Ne 3 o Teme
bu6moreka [IOK
42 «ITonmyuenue u coOupaHue KUCIOPOa,
. https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
43 Bonopox — snemeHT u nmpoctoe bubnuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
®u3nyecKkue 1 XMMHYECKHE CBOMCTBA
m Bojopoaa. [Ipumenenune Bogopoa. bubnuoreka [IOK
JI.O. Ne 12 «B3auMoeiicTBue https://m.edsoo.ru/ff0d4dd0
BoJioposa ¢ okcuaoM meau (I1)»
bu6mmoreka [JOK
45 I1
OUIITHE © THCIOTAX 1 COJBIX https://m.edsoo.ru/ff0d50d2
46 CriocoOsl mostyueHust BOAOPoIa B bubnunoreka [JOK
J1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas pabota Ne 4 o Teme
bubmuorexka [JOK
47 «[Tonydyenue u cobupanue BOAOPO/Ia,
. https://m.edsoo.ru/ff0d4{42
W3Yy4YEHUE €ro CBOMCTBY
MonsipHblii 00bEM ra30B. 3aKOH Bu6 OK
48 Asorajpo. JI.O. Ne 13 «HaGmronenue ubsmorexa L

00pas3I0B BEIIECTB KOJIHMUYECTBOM |

https://m.edsoo.ru/ff0d542e




MOJIb»

Brrunciienus o0béMa, KOJIMYECTBA

bubmmorexa [{OK
49 BEIIECTBA I'a3a [0 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Beruncnenus 006EMOB ra3oB 1o
bubmmorexa [{OK
50 YPaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
51 OTHOcCHUTENbHAS TUIOTHOCTD Ta30B
52 Pemrenune 3amau o MarepragaM TEMBI bubnmorera [TOK
P ‘ https://m.edsoo.ru/ff0d542e

53 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

54 CocraB ocHoBanuii. [lonsitue 06 bubmuorexa [JOK
WHIUKATOpaX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHHbie
Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas

55 nos BemiectBa B pactBope. JI.O. Ne 14 bubnuoreka [IOK
«HUcenenosanue ocodbeHHOCTEN https://m.edsoo.ru/ff0d5b40
pacTBOPEHUS BEIIECTB C PA3IMUHON
pacTBOPUMOCTBIO
Pemenue pacueTHbIX 3a/1a4

. bubmuorexka [JOK
56 «Haxoxnenne MaccoBOt 10U
https://m.edsoo.ru/ff0d5b40
pacTBOPEHHOTO BEIIECTBA B PACTBOPE»

57 Pemenue pacuerHbIx 3a1a4 1o bubnunorexa [JOK
MaTepHariaM TEMBI https://m.edsoo.ru/ff0d5b40
IIpaktuyeckas padora Ne 5 o reme

bu6mmoreka [JOK
58 «IIpuroroBneHue pacTBOpPOB ¢

OIIPENENEHHON MacCOBOM 10JIer

https://m.edsoo.ru/ff0d5eba




pacTBOPEHHOTO BEIIECTBA»

KpyroBopoT BozibI B IpupoJe€.

59 3arpsizHeHHe NIpUpoIHBIX Boja. OxpaHa
Y OYHMCTKA MIPUPOTHBIX BOJL.

O06o01IeHre 1 cucTeMaTH3alus 3HaHU !

60 o temam «Kucnopoa. Bogopon.
Bona."

61 KonTponsnas pabora Ne2 no teme bubnnorexa [JOK
«Kucnopoa. Bonopoa. Boma» https://m.edsoo.ru/ff0d6342
AHanu3 KOHTPOJIbHOM pabOTHI.

2 Kiaccudukanust HeOpraHUIeCKuX bubmuorexa [JOK
coequHeHnit. OKCHIBI: COCTAaB, https://m.edsoo.ru/ff0d664e
Kiaccudukanys, HOMEHKIATypa

63 [TosrydeHne KUCIOTHBIX, OCHOBHBIX U bubnuoreka [IOK
aM(}OoTepHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
XUMHUYEeCKHe CBOMCTBA KMCIIOTHEIX,

OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB.
64 JLO. Ne 15 «M3yuenue bubmorexa HOK
. https://m.edsoo.ru/ff0d664e
B3auMoeicTBus okcuaa meau (I1) ¢
PacTBOPOM CEPHOM KUCIOTHI»

65 OcHoBaHus: coCTaB, Ki1accudukams, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonyuyenue ocHoBanuii. JI.O.Nel6 BuGmorexa [OK

66 «ITonyueHrne HepaCTBOPUMBIX

. https://m.edsoo.ru/ff0d67ca
OCHOBaHUI»
. . bubmuoreka [JOK
67 XUMHUYECKUE CBOMCTBA OCHOBAHUH.
https://m.edsoo.ru/ff0d67ca
68 Peaknus vevitpanuzanuu. JI.O. Ne 17 bubnunoreka [JOK




«B3aumoencTBUE MIEeN0YeH ¢
kucioramu» JI.O. Ne 18
«B3anmoencTBUE HEPACTBOPUMBIX
OCHOBAHHI C KHCIOTaMI)

https://m.edsoo.ru/ff0d67ca

Kucnotsr: cocras, kmaccudukanus,

bubmmoreka [{OK

69 HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2
[Tony4yeHne n XUMHUYECKUE CBOMCTBA BuGmiorexa LIOK
70 kucioT. JI.O. Nel19 «JlelicTBre KUCTIOT U
. https://m.edsoo.ru/ff0dfee2
OCHOBAHUU HA UHAUKATOPH»
71 Psn aktuBHOCTH MeTauioB. JI.O. Ne 20 bu6moreka [IOK
«OTHOMIEHHE KUCTOT K Me» https://m.edsoo.ru/ffOdfee2
7 Comu: cocTaB, knaccudpuKams, bu6moreka [IOK
HOMEHKIaTypa https://m.edsoo.ru/00ad9474
) bu6anoreka LIOK
73 Comnu (cpemnue): crocoObl MOTyICHUSI. hitps/m.edsoo.r/00ad9474
Xumunueckue corctpa conet. JI.O. Ne
74 21 «BpITecHEeHHE OTHOTO MeTaJIa bubmmorexa ITOK
https://m.edsoo.ru/00ad9474
JPYTMM U3 pacTBOpa COJIN»
[Ipaktrueckas padota Ne 6. Permenue
75 AKCIEPUMEHTAIBHBIX 33]]a4 10 TEME bubnnoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
76 ['enernueckas cBsI3p MEXY KilaccaMHu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
77 O00011IeHNE U CUCTEMATH3AIUS 3HAHUN bubmnorexa [IOK
https://m.edsoo.ru/00ad9cb2
73 KonTposneHas padota Ne3 o teme bubnuoreka [IOK

"OCHOBHEBIE KJIACCHI HCOPraHn4CCKux

https://m.edsoo.ru/00ad9¢ela




coequHeHun"

AnHanu3 KOHTPOJIBHOM paboTsl. [lepBbie
MOTIBITKH KJIACCH(PUKANU XUMUYECKUX
anemMeHTOB. IloHsaTHe o rpynnax

bubmmorexa [{OK

79
cX0HbIX 21eMeHTOB. JI.O. Ne 22 https://m.edsoo.ru/00ad9ffa
«M3ydenune oOpa3IoB BEUIECTB
METAJIOB U HEMETAJIJIOBY.
[Tepuonnueckuii 3aKOH U
bubmmoreka [{OK
80 [Tepuoaunueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00adas52c
anemenToB J. 1. Menaeneera
81 ITeproasl, TPYIIIBI, TTOATPYHITHI bubmorexa LOK
p » TPYIIIBL, pyn https://m.edsoo.ru/00ada52¢c
3aKOHOMEPHOCTH U3MEHEHUS pajnyca
2 aTOMOB XMMHYECKHX JJIEMECHTOB, bubmuorexa [JOK
METAJUINYECKUX U HEMETAIJIMYCCKHUX https://m.edsoo.ru/00ada52c
CBOWCTB IO TpyMHnaM 1 Nepruoaam
23 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [IOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
. bu6mmoreka [JOK
84 aToMOB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
85 SJIEMEHTA II0 €r0 MOJ0KEHUIO B bu6mmoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
Pemenue 3agau no tremMe:
26 [lepuoanueckuii 3aKoH 1 bu6mmoreka [JOK

MepuoarYecKasl CUCTEMA XUMUYECKUX
anemenToB /. 1. Menaeneena.

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




3nauenue [leproanueckoro 3aKoHa ass
pa3BuTUsA HayKu U npaktuku. . 1.

bubmuoreka [JOK

87 MeneneeB — y4€HBINM, IEAAror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
28 O0600meHne u cucTeMaTru3aus 3HaHUK bubnuorexa [JOK
o Teme: «CTpoeHHne aToMay. https://m.edsoo.ru/00ada96e
29 DNEeKTPOOTPUIIATEILHOCTH ATOMOB bubnuoreka [JOK
XUMHUYECKHUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
90 HNonnas xumMu4deckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
01 KoBanenTHas nossipHas XuMu4eckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
90 KoBanenTHas HenoJssipHas XUMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
o3 Creneis okucneHiA https://m.edsoo.ru/00adae28
[IpaBuna onpeneneHus creneHen bubnuoreka [IOK
o4 OKHCJICHUSA 3JIEMECHTOB https://m.edsoo.ru/00adae28
95 Brruncnenue creneHn OKUCICHUS bubmorexa [JOK
https://m.edsoo.ru/00adae28
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIC
peakuuu. JI.O. Ne 23 «IIpoBeneHue
96 OIIBITOB, WUIFOCTPUPYIOIIUX TPUMEPBI bu6mmoreka [JOK
OKHCJIMTEIbHO-BOCCTAHOBUTEIILHBIX https://m.edsoo.ru/00adb076
peaxiuii (ropeHue, peakiuu
Pa3noKeHUs, COCAMHEHNUS ).
97 OKucauTean U BOCCTAHOBUTEIU bubmorexa HOK

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




CocraBieHue ypaBHEHUI

bubmuoreka [JOK
98 OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX 1
. https://m.edso0.ru/00adb076
peakiuit
VYipaxHeHus B HAIIMCAHUM YPABHEHUIN
99 OKUCITU-TEJIbHO-BOCCTAHOBUTEIBHBIX 1 bubmorexa HOK
. https://m.edsoo.ru/00adb076
peakiuit
O06o01enre U cucTeMaTu3aIus 3HaHU
bubmmoreka [{OK
100 o Teme: «CTpOeHHE BEIIECTB. 1
https://m.edsoo.ru/00ad9cb2
XUMUYECKasi CBA3bY.
101 KonTtponsnas pabora Ne4 no teme 1 bubnuoreka [JOK
«CtpoeHue atToMa. XMMHYECKas CBA3b)» https://m.edsoo.ru/00adb486
102 AHanu3 KOHTPOJIbHOM pabOTHI. 1 bubnuoreka [IOK
3aKITIOYUTENBHBIN YPOK. https://m.edsoo.ru/00adb33c
OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU
. bubmuorexa [JOK
2 CBOMICTB XUMHYECKUX DJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHU4YeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bubsl XUMUYECKOM CBSA3U U TUIIBI
KpHUcTaum4yeckux pemeTok. JI.O. Ne
1 «O3HaKOMJIEHHE C MOJCIISIMU
4 KPUCTAJUIMYECKUX PEIIETOK | bubnuorexa [JOK
HEOPraHUYECKUX BEUIECTB — https://m.edsoo.ru/00adbac6
METaJUIOB M HEeMETaJUIOB (rpadura u
anMasa), CI0KHBIX BEIECTB (XJIopHaa
HATPUA)».
O00011IeHNE U CUCTEMATH3AL S
5 3HaHu# 1o teMe «lloBropenue u |
yriayOJieHrne 3HaHUH OCHOBHBIX
pazzenoB Kypca § Kiaccay
6 KonTtponpHas padota Nel mo teme | 1

«IToBTOpEeHue u yriybiaeHne 3HaHUH




OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiiacca

AHanu3 KOHTPOJIBHOHM pabOTHI.

bubmmorexa [{OK

7 Krnaccudukanus XuMHYECKUX
N https://m.edsoo.ru/00adbcb0
peaKkIuii o pa3IMYHBIM MpU3HAKAM
[ToHATHE O CKOPOCTH XUMHUYECKON
bubmmorexa [{OK
8 peakuuu. [loHsTHE O TOMOTE€HHBIX U
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIUIX
[TonaTHE O XMUMHUYECKOM PaBHOBECHH.
@DaKTOpBI, BIUSAIOIIAE HA CKOPOCTh
XUMUYECKON PEaKIIUU U TTOJI0KEHNE
bu6moreka [IOK
9 xuMudeckoro paBHoBecus. JI.O. No2
. https://m.edsoo.ru/00adc28c
«V3ydeHne BIUSHUS YCITOBUMA
MPOBEJCHUS XUMHUIECKOH PEeaKIuy Ha
€€ CKOPOCTbY.
OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE
10 peakuuu. JI.O. Ne 3 «IIpumepsr bubnuoreka [IOK
OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX https://m.edsoo.ru/00adcade
peaxkuuii».
Teopust 37EKTPOTUTUYECKOMN
muccounanuu. CuibHbIe U cialble
31ekTpoauThl. JI.O. Ne 4
bubmuoreka [JOK
11 «HUccaenoBanue
https://m.edsoo.ru/00adcd68
3EKTPONPOBOJHOCTH PACTBOPOB
BEILIECTB, MPOLECCA AUCCOLUALINU
KHUCJIOT, IIeJIOYEH U COJIeh».
. bubmuoreka [JOK
12 HoHHbIE ypaBHEHHUS peaKkLUil
https://m.edsoo.ru/00add448
13 HonHbIEe ypaBHEHUS pEaKIIU. bubnuoreka [IOK

JL.LO.NeS «IIpoBeneHue onbITOB,

https://m.edsoo.ru/00add448




WUTIOCTPUPYIOIIUX MPU3HAKH
IIPOTEKAHUS PEaKLIMii HOHHOTO
oOMeHa (0Opa3oBaHHE OCaJIKa,
BBIJICJICHHE Ta3a, 00pa3oBaHUE

BOJIBI)».
XUMHYEeCKHE CBOMCTBA KHUCIOT U
. . bubnuoreka [JOK
14 OCHOBAHUU B CBETE MPEACTABICHUI
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKOU TUCCOIHAITUN
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
15 MpeaCTaBIeHNI 00 bubmorexa HOK
el 5 https:/m.edso0.ru/00add8b2
ANEKTPOJIUTUUECKON JUCCOIHAITIT
16 ITonarre o TuapOIHN3E CONEH bubmorexa HOK
P https:/m.edsoo.ru/00add9d4
[TpakTuueckas padota Ne 1.
17 «Pemenne 3kcriepuMeHTaIbHBIX bubmorera [IOK
p https://m.edsoo.ru/00addbfa
3a1a9»
O0001Ienre U cUCTEMAaTH3AIUS

13 3HAHUHU 110 TEME bubnuoreka [JOK
«INEKTPOJIUTHYECKAS TUCCOIUALIMS. https://m.edsoo.ru/00addd12
XHUMHYECKHE PEAKIIUU B PACTBOPAX)

KontponbHas padota Ne2 mo teme
bubnuoreka [JOK
19 «INEKTPOJUTUYECKAS TUCCOIUALIMSL.
https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAXY
AHau3 KOHTPOJIBHOU paboTHI.

20 OO1as XxapakTepucTUKa raJIoreHoOB. bubnunoreka [JOK
XHMMHUYECKUE CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/00addfe2
xJiopa

)1 Xnoposojopoa. CossiHast KUCIIOTA, bubnuoreka [IOK

XUMHWYCCKHEC CBOﬁCTBa, MOJIy4YCHUC,

https://m.edsoo.ru/00ade104




IIPUMEHEHHE

[Ipaktuyeckas padora Ne 2 o reme

bubmmorexa [{OK

22 «IlomydeHne COnAHON KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruncnenus mo ypaBHeHUSIM
. bubnuorexa [JOK
23 XUMUYECKUX PEAKLUH, €CIIU OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
24 OO6mrast xapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynmet https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITUU CEPBI.
Haxosxnenue cepsl u €€ coeTMHCHUI
)5 B NpHpoie. XUMHUYECKHE CBOMCTBA bubnuoreka [IOK
cepsl. JI.O. Ne 6 «O3HaKkoMIIeHHE C https://m.edsoo.ru/00ade64a
o0Opasmamu cepbl U €€
COCTMHEHUSIMUI.
26 CepoBoaopoa, CTpOEHHUE, bubnuoreka [IOK
(buznueckrue 1 XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KUCIIOTA,
(uznyecKkue 1 XuMUYEeCKHE CBOWCTBA,
npumenenue. JI.O. Ne 7
«HaOmronenue mpotecca
. bubmuorexka [JOK
27 oOyrinuBaHUs caxapa Moj JeHCTBUEM
i . https://m.edsoo.ru/00adea28
KOHIIEHTPUPOBAHHOM CEpHOM
KHCJIOTBI, U3y4YEHUE XUMUYECKUX
CBOMCTB pa30aBIICHHON CEPHOM
KHUCIIOTBI».
XUMHUYECKUE PEAKIUH, JICIKALLNE B
’ bub6nmnoreka [JOK
28 OCHOBE ITPOMBIIIIEHHOTO criocoba

MOJIYYCHHUA cepHoﬁ KHUCJIOTHI.

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




XHUMHUYECKOE 3arps3HEHUE
OKpYKaroILlEel Cpelibl COCTMHEHUSIMU
cepnbl. J1.O. Ne8 «IIpoBenenue
KayeCTBEHHOM peakiuu Ha cyiabdar-
WOH ¥ HaOJIIOJICHUE MPU3HAKA ¢
MIPOTEKAHUSD.

Brrancinenne MaccoBoOU JTI0JIH BEIXOJA

bubmmoreka [{OK

29
NIPOAYKTa peakuuu https://m.edsoo.ru/00adec8a
OO6mrast xapaKTepUCTUKA PJIEMEHTOB
VA-rpynmsl. A30T, paclipoCTpaHEHHE
30 B Npupoje, puznueckue u bubnuoreka [IOK
xuMuueckue cporictra. JI.O.9 https://m.edsoo.ru/00adeea6
«O3HakomileHHE ¢ GU3NYECKUMU
CBOWCTBAMM a30Ta»
AMMuak, ero pusudeckue u
XUMUYECKHE CBOWCTBA, MOITYYEHUE U BuG 1OK
nonuoreka
31 npumenenue. J1.O. Nel(
https://m.edsoo.ru/00adf004
«IIpoBeneHne KaueCTBEHHBIX
peakuMii Ha MOH aMMOHHUSI».
[IpakTrueckast pabota Ne 3 o Teme
bu6mmoreka [JOK
32 «ITonyyenue aMmmMuaKa, U3y4yeHUue ero
Ny https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHas KucjoTa, e€ pusnueckue u
xumuyeckue coiicta. JI.O. Nell
. bubnuoreka [JOK
33 «B3aumoerictBue
. . https://m.edsoo.ru/00adf306
KOHIIEHTPUPOBAHHOM a30THOM
KHUCJIOTBI C MEJIBIOY.
34 Hcnonp30BaHne HUTPATOB U COJIEH bubnmnoreka [JOK

AMMOHMUS B KAYECTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adf518




ynoopenuii. Xummuueckoe
3arps3HEHUE OKPY)KAIOIIEH Cpe/Ibl
coequHeHusIMHU azota. JI.O. Nel2
«O3HaKkoMIIeHHE ¢ 00pa3iaMu
a30THBIX yA0OpEHMID»

dochop. Okeun dpochopa (V) u
dbochopHas kucnoTa, GU3NIECKUE U
XUMHUYECKUE CBOMCTBA, MOJyYCHHE.

35 JI.O. Ne 13 «O3HakoMII€HHE CO bubmorexa HOK
. https://m.edsoo.ru/00adf68a
cBoiictBamu ¢ocdopa. [Ipoenenne
KaueCTBEHHOW peakiuu Ha Gocdart-
HOH».
Ucnonb3oBanue pocdaTtos B
KayecTBE MUHEPaIbHBIX YA0OpEHUH.

36 3arpsi3HeHUE MIPUPOAHON Cpeabl bubnuoreka [IOK
dbocharamu. J1.O. Ne 14 https://m.edsoo.ru/00adfc20
«O3HaKOMIIEHHE ¢ 00pa3IiaMu
dhochopHBIX y1oOpeHU».

VYrnepon, pacnpocTpaHeHUe B
npupoe, Gu3nuecKue U XuMUYECKHe

37 cBoiicrsa. JLO. Ne 15 bubamorexa IOK

https://m.edsoo.ru/00adfd9c
«O3HaKOMIIEHHE C MPOIIECCOM
a7copOITNY
Oxcuppl yriaepoaa, ux pusudeckue u

38 XHMHYECKHE CBOMCTBA. bubmuorexka [JOK
DKosornyeckue npoOiIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHI0M yriepoja (IV)

39 VYronbHas KUCHOTA U €€ CONn bubmmorexa [IOK

https://m.edsoo.ru/00ae006¢




40

[Ipaktuyeckas padora Ne 4 o teme
"[lonydeHune yriekucioro rasa.
KagecTBenHast peakuus Ha KapOOHAT-

noH"

bubmuoreka [JOK
https://m.edsoo.ru/00ae027¢e

41

[lepBoHauanbHBIEC TOHATUSA 00
OPraHMYEeCKHUX BEIIECTBAX KAK O
COEIMHEHUSX Yriepoia

bubmmorexa [{OK
https://m.edsoo.ru/00ae054¢e

42

Kpewmuuii u ero coenunenus. J1.O.
Nel6 «IlpoBenenne kauecTBEHHOM
peaKkuuu Ha CUIMKaT-uon», J1.O.
Nel7 «O3nakomieHue ¢ NpoayKIHen
CUJIMKAaTHOM ITPOMBIIIUIEHHOCTI.

bubmmoreka [{OK
https://m.edsoo.ru/00ae080a

43

[IpakTueckas pabota Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Baxnennne HeMeTaJlIbl i UX
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

44

O00011IeHNEe U CUCTEMATU3 AL
3HaHUU 110 TeMe «BakHenIme
HEMETAJUIBl ¥ UX COSIUHEHUS)

45

KontponbHas padota Ne3 no teme
«BaxHeime HeMeTaubl U UX
COEIMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el 8

46

AHau3 KOHTPOJIBHOUN paboTHI.
OO01as XxapakTepUCTUKA XUMUYECKHX
3JIEMEHTOB — METaJIOB.
Merannnueckas CBs3b U
MeTaJUTMYecKasi KpUCTaNInuecKast
pemérka. Pu3nyeckue CBOMCTBa
MetamioB. JI.O. Ne 18

bu6mmoreka [JOK
https://m.edsoo.ru/00ael03e




«O3HaKoMIICHHE C 00pa3amMu
METaJIIIOB)

XUMHYECKHE CBOUCTBA METAJLIOB.

. bubnuorexa [JOK
47 DNEKTPOXUMHUYECKUN Psifl
. https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJUIOB
OOmrre cnocoObl MOTyYeHUs
metaiioB. Cmiasel. JI.O. Ne 19
«O3HakomileHHE ¢ 00pa3amu
bubmmoreka [{OK
48 CIIABOB METAJIOB». BEIUKCIIEHNS 110
. https://m.edsoo.ru/00ael 156
YpaBHEHUSAM XUMUUYECKUX PEAKITUH,
€CJIM OJINH U3 PEareHTOB COJICPIKHUT
MIPUMECH.
[TonsiTre o koppo3uu Meramios. JI.O.
bu6moreka [IOK
49 Ne 20 «3yuenue pe3ynabTaToB
https://m.edsoo.ru/00ael1278
KOPPO3HUHU METAIIIIOBY.
bu6mmoreka [IOK
50 [lemouHbIC METAILITBI 1
https://m.edsoo.ru/00ael14b2
51 OKcupl ¥ TUAPOKCUIBI HATPUS U bubnuoreka [JOK
Kanus https://m.edsoo.ru/00ael14b2
Illenoyno3eMeNnbHBIC METAJIIbI —
57 Kajgpnuid 1 marami. JI1.O.21 bubnuoreka [JOK
«KauecTBeHHbIC pEeaKIIMU Ha UOHBI: https://m.edsoo.ru/00ael5e8
MarHus, KaIbIIAsa.
Baxneiimmne coeIUHEHNS KaIbIIHSL.
53 J1.O. Ne22 «OcobeHHOCTH bu6mmoreka [JOK
B3aUMOJEHCTBUSA OKCHUIA KaIbIIUI U https://m.edsoo.ru/00ael5e8
HaTpus C BOLOWN.
54 O0o001IcHNE U CHCTEMATH3aIHS

sganuil. J1.0.23 «HaOnronenue u




OMMHMCaHUC MPOUCCCOB OKpAlIMBAHUA
IJIaMCHU MOHAMU HATPHsA, Kallvusd U
KaJlbusa».

JKEcTKOoCTh BOABI M CIIOCOOEI €6

bubmmorexa [{OK

55
yCTpaHEHUS https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o reme
- . bubmmoreka [IOK
56 JKécTkocTh BOABLI M METOIBI €6
" https://m.edsoo.ru/00aelael
YCTpaHEHHS
b K
57 J— noamoreka 11O
https://m.edsoo.ru/00aelc64
AmpoTepHbIe cBOWCTBA OKCHIA U
rugpokcnaa. JI.O. Ne 24
«HccnenoBanne am(poTepHBIX
N bubmuorexa [JOK
58 CBOMCTB THJPOKCH/IA aTFOMUHHUS 1
https://m.edsoo.ru/00aelc64
TUJIPOKCHUIA [IUHKA, IPU3HAKU
Ka4eCTBEHHBIX PEAKIMiA HA HOHBI
AITFOMUHUS U [ITHKAY).
Kemezo. JI1.O. Ne 25 «MccaenoBanue
bu6mmoreka [JOK
59 npolecca ropeHus xeses3a B
https://m.edsoo.ru/00ael1d86
KHUCIIOPOJIE».
60 OKcupl, THAPOKCUIBI M COJIU KeJe3a bu6mmoreka [JOK
(IT) m xxene3a (III) https://m.edsoo.ru/00ae35e6
O00011IeHNE U CUCTEMATH3AL S
61 sHanui. JI1.O. Ne 26 «KadecTBeHHEIE
peakiuu Ha HOHBIL: xkenesa (1) u
xenesa (1), menu (I1)».
IIpaxktuueckas padbora Ne 7. Pemenue
p p bu6mmoreka [JOK
62 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME

«BaxHeun1me MeTajuibl 1 UX

https://m.edsoo.ru/00ae3de8




COCAUHECHUA»

Brrancnenns mo YpaBHCHUAM
XUMHUYCCKUX peammﬁ, €CJIX OJJUH U3
peareHTOB JaH B U30BITKE WM bubnuorexa [JOK

63
COAEPKUT IpUMeCH. Beruucnenus https://m.edsoo.ru/00ael1750

MacCOBOM JJOJIM BBIXOJIa IIPOIYKTA
peakuuu

O00011eHNe U CUCTEMATU3 AL
64 3HAHUU 110 TeMe «BaxxHentme 1
METAJUIBI ¥ UX COEIUHEHUSI.

KonTtponbnas pabora Ne4 no teme
65 «BaxkHeine MeTaJlIbl U UX 1 1
COEIMHEHUS

AHanu3 KOHTPOJIBHOM paboOTHI.
66 BemectBa u maTepuainsl B 1
MTOBCETHCBHOM JKU3HU YEIOBEKA

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

67 XUMHUYECKOE 3arpsi3HEHNE | bubnuoreka [IOK
OKpYKarollen cpeJibl https://m.edsoo.ru/00ae4270
68 PoJsib xuMuu B perieHun | bubnuorexa [JOK

9KOJIOTUUYECKHUX TTPOoOIemM https://m.edsoo.ru/00ae4270

OBIIEE KOJIMYECTBO YACOB ITO

[TPOTPAMME 08 4 !







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

e Xumus, 8 kiacc: 6a30Bbiil ypoBenb. O.C. I'abpuensn, U.I'. Octpoymos, C.A.
CnankoB. Mocksa, «M3natenscTBO «lIpocBenienne»
* Xumus, 9 knace/ Pyasutuc I'.E., ®enpaman @.I'. AkiiionepHoe 0011ecTBO

«H3parenbcTBO «HpOCBeLLIeHI/Ie»

METOANUYECKHUE MATEPHUAJIbI JIJIS1 YYUTEJIA

» Xumus. 8 kiacc. [loypounsie miansl no yueonuky Pynsutuca I'.E.,
®denpamana O.I°. - Kusizea M.B.

» Xumus. 9 kinacc. [loypounbie miansl o yueonuky Pymsutuca I'.E.,
Denapamana O.I. - Kassea M.B.

* 3a/1auHUK C «ITOMOITHUKOMY. 8-9 kiacchl. ABTophl: ['apa H.H., ['aGpycepa
H.I.

* JlugakTuyeckue Matepuanisl. 8-9 kinaccel. ABTop: Pagenxuit A.M.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

bubnmoreka IJOK

* ®I'NC «Mos mikona»

* https://edsoo.ru/

* https://resh.edu.ru/
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