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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus, MIPEACTABIECHHbBIX
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 na€t TpeACTaBICHUE O LENAX, OOIIeH cTpareruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MPEIMETHOE COJIepKaHue,
NpeayCMaTpUBAET paCOpPEICIEHHEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUU, OMPENENSeT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaromuxcs, ONpeAe/sIeT BO3MOXXHOCTH MpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (QOopMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aMMOIPEBPAIICHHIX
SHEPTrUd M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealu3alid  BO3MOXXHOCTEH  JJIT  CaMOpPa3BUTUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOy4Jarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW NIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHHUM, HEOOXOIUMBIX KakKk B
MMOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;



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

JlanHble HampaBieHUsT B OOYyYEHUUM XUMHUU OOECNEeUMBAIOTCS CIEUUPUKON
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 OOYYAIONUMUCS CHUCTEMBbI TMEPBOHAYAJIBHBIX MOHSITHUNH XWMHH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbI TOHSATHUN O XMMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €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 pacCMaTPUBAIOTCS HAa OCHOBE ASMIHUPHYECKU
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  CIIOCOOCTBYET  (HOPMHUPOBAHUIO
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
3HAHMA W3 paHee HW3YYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpYKAIOMUNA MU,
«buonorus. 5—7 knacce» u «Pu3zmnka. 7 Kiacey.

[Ipy wW3yueHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHL.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBbI XUMHUYECKHX
3HAHUM — Ba)KHEUIINX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECCKUX TOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHUM K HAyYHbIM METOAaM I[I03HAHMS TpPU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHi Oe€30MacHOro oOpalieHus ¢ BEIIeCTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENIU TaKHe LI, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh  OOyYEeHHMsI HAa CHCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIbHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue ycIoBUM, CIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YyUaOIIMMUCS
OMbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUN OOBSCHATh U OILECHUBATH SIBIICHUS
OKPYKaIOUIEro MHUpa, MCIOJIb3ySl 3HAHUS W OIbIT, MOJYYEHHBIE MPU H3yYEHUH
XUMHH, TPUMEHATh HMX TPH PEUICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYAOBOU JAEATEIbHOCTH;

— ¢opMupoBaHHE Yy OOYyYalOMUXCS TYMAHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW MACSATEIBHOCTH B IEIIX
COXpaHEHHMs CBOETO 3J0POBbs U OKPYKAIOUIEN TPUPOTHON CPELBI;

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

OOmiee 4MCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHusi, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BELIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKHUX AJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTEenbHAS MOJIEKYJISIpHAass Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoOCBsI3b KOJIMYECTBA,
Macchl W 4HCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKasl peakius U e€ MpU3HaKU.
3aK0H COXpaHEHMs MacChl BelecTB. XuMuueckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX peakIuii (COeqUHEHUsI, pa3I0KECHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, IMpaBuiaaMu paboThl B 1abopaTopuu U
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpPYAOBAHUEM, U3YUEHHUE M ONUCAHHE
bU3UYECKUX CBOHCTB 0Opa3lOB HEOPTaHMYECKHUX BEIISCTB, HaOIIOJICHUE
bu3nveckux (TUIaBJIeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHYECKUX (TOPEHHME CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIOICHHE U
ONHMCaHUE TMPU3HAKOB IMPOTEKAHUS XUMHUYECKUX peakuuil (pasiokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPUIOM Oapwus, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBUE kese3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/IelieHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (pUIbTpOBaHUE,
BBITIApUBAHUE, JTUCTUUIAIMS, XpoMaTorpadus, MpoBeeHUE OYUCTKH TTOBAPECHHOMN
conv, HaAOJIOJICHWE W  ONHCAHWE  PEe3yJbTaTOB  IPOBEICHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJENIE MOJEKYJ
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopon — 3iaeMEHT U MpocToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoaa. CrnocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
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.

MonsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue CBOMCTBA BOABL. Bojga Kkak pacTBOpuTENlb. PacTBOpHIL
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpuUpojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neopranmueckux coenuHenunit. Oxcuawl. Kiaccudukarus
OKCHJOB:  coyieoOpa3ytonie  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue M XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYHM W HEPACTBOPHUMbIC
ocHoBaHus. HomeHknarypa ocHoBaHuii. DPuU3MYECKHE U XUMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukamnus kucinor. Homenknarypa kucinor. dusudeckue u
XUMHYECKHUEe cBoucTBa KuciaoT. Pgan aktuBHocT MetaimioB H. H. bekerosa.
[Tomydenue KUCHOT.

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

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHUE COJIEPKAHUS KUCIOPOJa B BO3YyXe, MOJyUCHHUE,
coOupaHue, paclio3HaBaHWE M HU3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0AeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mokapa), O3HAKOMJIEHHE C oO0pa3laMM OKCHIAOB U
OMHMCaHUWE HUX CBOMCTB, MOJy4Ye€HHE, COOMpaHHE, pACIIO3HABAHUE W H3YyUYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugom menu (II)
(BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIOJB30BaHUE  BUICOMATEPHUATIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJII0/IEHHEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PaCTBOPAX KUCIOT U IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJJlaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 pacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKU KIaCCU(UKAMM XUMUUYECKUX dJeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX 3JIEMEHTOB /1.
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. CocTtaB aTOMHBIX sifep. M3otonsl. DnexkrpoHsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoin cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI paJuyca aTOMOB XUMHUUYECKUX JJIIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB U1 pa3BUTHsA Hayku W npaktuku. [[. M. MenneneeB — y4yéHbli U
rpaXk1aHUH.

Xumuueckass cBsi3b. KoBaneHTHass (MOJIApHAsT YW HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHne oOpas3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MNPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmnnie céazu



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.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiaccuUKaliusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKHUI 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX TMEPUOJIOB, Kalaus, KaJIbIUi U HX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakIuii Mo pa3IudHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTENICHEN OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsitTue o ckopoctu xumuyeckoil peakiuu. llonstue o0 00OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHssTne 0 xumMuueckoM paBHoBecun. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

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



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHIECKON AUCCOUUALIMN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
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 COKpAlll€éHHbIE HMOHHBIE YypaBHEHMS peakuuil. CBolicTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKiuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPONPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEJIOYEd U  COJIeH
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MaTE€pUaliOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM ~ TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJICIICHHE Ta3a, o0O0pa30BaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), paclO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKkUMid Ha  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHHUS ATOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3aumMozeiiCTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyaMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOJA Ha OpPraHM3M YeJIOBeKa. BakHelmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U CePhl. AJTOTPOITHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMUYECKHue CcBoWcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XUMu4eckre cBorcTBa. OKCHIBI CE€pPhbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (QuU3HUeCKHe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENSI Kjacca KHCIOT W chenududeckne). XUMHUUYECKHE pPEaKIuu,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CHoco0a MOJYYeHUsS CEPHOM KHUCIOTBHI.
[TIpumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHASI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIEH cpelbl COCAMHEHUSMH Cepbl (KUCIOTHBIE HOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTEINIEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coiam aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHCJIOTa, €€ ToJiydeHue, (U3UYeCKHUe M XUMUUYECKUe
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSl Kilacca KHUCIOT W crheruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUECKoe 3arpsi3HEHNE OKPYKaroIIel cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUWE BO3ayxa, MOYBBI W BoaoémoB). docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3nUecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTuka 3neMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMS.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKallMK, PACHpPOCTpPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupoae. Okcuibl yriaepoaa, ux
¢usznueckre W XUMUYECKHE CBOWMCTBAa, JCHCTBHE HA JKHUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYeCKHe MpOoOJeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUecKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaYambHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPHUH, YKCYCHasl KUCJIOTA).
[IpupongHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyueckue M XUMHUECKHE CBOICTBA, TMOJYy4YEHUE U
npuMmenerne. CoenuHeHHs KpeMHHsS B mpupojge. OOmme mpeacTaBieHus o0
okcuse kpemuusi (IV) u kpemuueBoit kucinore. CHUIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpouTeIbHbIE MaTepHallbl: KepaMHUKa,



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

Xumuueckuii IKCnepumenm:

M3yueHHUE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOWCTB COJSHOW KUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMu XJOpPUAOB (TJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJCHUE KAYECTBEHHOUW peakinu Ha CyibQart-
WOH W HaOIIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpas3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, pacro3HaBaHWE M U3YYCHHE CBOWCTB aMMHUaka, IMPOBEJCHUE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozeen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, cCOOMpaHue, paclio3HaBaHUE U U3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHUE KaYeCTBEHHBIX peaklMii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYE€HHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no reme «BakHelnme HeMeTaJuIbl U UX COCIUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTepUCTUKA XUMUUECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosoxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTainyeckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAIMYECKass  pem€rka.  ONEKTPOXUMHUYECKUM  psif
HampsHKeHu MetaninoB. Ousnyeckue U XMMUYECKHe CBOMCTBA MeTauioB. OO01iue
crocoObl ToyyyeHus MeTauioB. [loHsiTHE O KOppO3MM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTabl: nojioxkeHue B [lepuogmyeckon cucreMe XMMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, CcTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B IMPUPOJE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl U



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

IllenoyHO3EMENBHBIE METAJUIBI MArHMd W KalbLMK: TOJIOKCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BakuHelmue coequHeHUs] Kbl (OKCUI, THUAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
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 MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHAA
KIbIUA W HATpuUsg C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
UCCIIEJOBAHME CBOWCTB KECTKOW BOBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIOJB30BAaHUE  BUIEOMATEpPUATIOB), IMPU3HAKOB  MPOTECKAHUS
KAQYECTBEHHBIX PEaKIU HAa MOHBI: MArHUs, KAJIbLHUs, aJIOMHUHUS, IIUHKA, JKEJe3a
(II) u xene3a (III), meau (II), HaGmroneHNE U ONMKMCAHUE TIPOLIECCOB OKPAIIMBAHUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BHJIEOMAaTEpHaJIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB TUPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeunmue
METAJUIBI U KX COCTMHEHHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoib mpu
XUMHUYECKHX 0KOrax U OTPABICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYXkarlleh cpenbl (mpeaesnbHas AOMyCTUMAast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmunie ceasu



Peanuzanmst MeXMpeIMETHBIX CBS3CH NpPU HM3YUYCHWH XUMUU 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: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIACCH(PUKAIUSA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTHBHOCTH, MOJICKYJa, JJCKTPUYCCKUN 3apsji, MPOBOJIHHKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dortocuHTe3, nbIXxaHue, OWocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOJJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
IOJIC3HBIC UCKOIAeMBbIC, TOIIMBO, 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
BOCIUTATEIbHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yNabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPYyrux  BUIAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM MACSTENbHOCTU MPHU
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 CBOUX TOBAapUUIEH C MO3ULIHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKH U COCTABISIOLINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIE HA IMOJYYEHHWE HOBBIX 3HAHUU IO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYINHBIMU TEXHUYECKUMU CPEACTBAMH HHQPOPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIIOZICHUST TpaBWJ O0€30MacHOCTH MpU  OOpalleHUuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3indyHOro poa,
yBOXEHUE K TPYyAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM 4YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHON MpoheCCHOHAIIBHOM JeATeIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJTy4YaeMbI€ MPU W3YYCHUH XUMHH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHSI  DKOJOTMYECKOW  KYJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (PaKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC IEUCTBUA (ITO3HABATEIbHbIC,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe€ TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiMu — MpU pelIeHUH Y4eOHO-IM03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3HM U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
IIPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHUN;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 mpojenaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEAEIEHHOTO THIA, IPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUIIOCTPUPOBATh pEIllaeMble 3aJadll HECIOXKHBIMU CXEMaMH, JharpamMmaMu,
ApyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOM W
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSIHHE OKpYKarolled NpupoIHON
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe TelcTBHS:

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

YMEHHUS  MPEJCTaBIsATh  MOJy4YEHHbIE  pe3yjibTaThl  IO3HABATEIbHOM
JCSTENIPHOCTA B YCTHBIX M THUCBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIHIO
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEepuMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbD», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpeneleHue KpPUTEPHEB IO OICHKE KauecTBa
BBITIOJTHEHHOM paboTHI U IpyTHE).

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe IeficTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »((HEeKTUBHBIE CIOCOOBI PEIIeHHs] YICOHBIX H
MO3HABATENbHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTaBJIATh WM KOPPEKTHPOBAThH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLIEHWBATh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIOJIb30BaTh M aHAJU3UPOBATh KOHTEKCTHI, IPe/jIaraéMble B YCIOBUH 3a1aHUH.

MHNPEAMETHBIE PE3YJIBTATbDI

B cocraBe mpeaMETHBIX pE3YJbTATOB [0 OCBOCHHUI 00S3aTEIbHOTO
COJIEpKaHMsl, YCTAaHOBJIEHHOTO JaHHOM (eaepaiibHONW paboueil mporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIMIMMHCS HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYalUSIX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PAaCKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSITHUH: aTOM, MOJIEKYIIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTh, CTEICHB
OKHCJICHUSI, XUMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, pEeaKIUu pPasJIOKEHUs, PEaKIMU 3aMEIICHUs, pPeaKIuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJANYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS W HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JOJisI BEIlEeCTBa
(poI1eHTHAsI KOHIICHTPAIIMs) B PACTBOPE;

e WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATUH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e HCIIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBleHUs: (OpMYI BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKIINIA;

e OIIPENIETISATh BAJECHTHOCTH aTOMOB JJIEMEHTOB B OMHApPHBIX COCIUHEHUSX,
CTeNIeHb  OKHCJEHHUS  DJEMEHTOB B  OHMHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMmynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

epackpbeiBaTh cMbIcH llepmoamueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBAaTh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoagmueckoil cucrteme,
3aKOHOB COXPAaHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUs], 3aKOHA ABOTapo;

e ONMUCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamdaeckoit
CUCTEMbl XUMHUYECKUX DHJIEMEHTOB: pa3jiuyaTh [OHATUS «TJAaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OOJbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema XuMHueckux diemenrtoB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



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

e KJIACCU(PUIIMPOBATh XUMHYECKHE D3JIEMEHThl, HEOPraHMYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTABY YYacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

e XapaKTepHU30BaTh (OMHUCHIBATh) OOLIME XUMUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE MPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAICHUN B
Pa3IUYHBIX YCIOBUSX;

¢ BIYUCJIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MacCOBYIO [OJII0 XMMHYECKOrOo 3JIEMEHTa MO0 (OpMyJie COEIUHEHUS,
MAacCOBYIO JIOJIF0 BEIIECTBA B PACTBOpPE, MPOBOJIUTH PACUYETHl IO
YPaBHEHHIO XUMHUYECKOU peaKiny;

o IPUMEHSATH OCHOBHBIE OIEpAIMi MBICIUTEILHON JEITETbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3allio, KIacCuPUKalHUIo,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBSI3€H — JJII U3Y4Y€HUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUH, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUSI — HAONIOIEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBbIN U MBICJICHHBIN);

e CIICZIOBAThH IMPaBUJIAM MOJIB30BAHMS XUMUYECKON MOCYI0M U 1a00paTOpHBIM
o0opyaoBaHMEM, a TakKe IMpaBuWiaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBIOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYYEHUIO W COOMPAHHUIO Tra3000pa3HbIX
BEIIECTB (BOAOpOAAa M KHUCJIOpPOJAA), HIPUTOTOBIECHHUIO pPacTBOPOB C
ONPENICIIEHHON MAacCOBOM JOJIEW PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH
Y IPOBOJAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PaClIO3HABAHUIO PAaCTBOPOB
IIEJIOYe U KHUCIOT C MOMOIINBI0 MHAMKATOPOB (Jlakmyc, (heHondTanenH,
METHJIOPAHXK U APYTHe).

K koHIly 00yuenus B 9 kjacce npeMETHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e PACKpbIBATh CMBICII OCHOBHBIX XHMHWYECKHX TMOHSATUNA: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, NPOCTOE BEUIECTBO,
CJIOKHO€ BEILECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMHUIECKasi CBs3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAS] JUCCOLMALNS, PEAKIUH HOHHOIO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbIE pEaKIUuU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKUCIIUTEIb,  BOCCTAHOBHUTENb,  OKHUCJIEHHE U  BOCCTAHOBJICHHE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METAJIMYECKasi), KpUCTAJUIMYECKass pemeTka, KOppo3usi METalIoB,
CIUIaBbI, CKOPOCTh XHMMHUYECKOW peakiuu, TMpeaebHO JOIMyCcTUMas
koHueHtpauus [1JIK BemecTsa;

e WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TOHITHH U
MPUMEHSTH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;

¢ ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBleHUs (DOPMYIT BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKIIUU;

e OTIPEJICIATh BAJCHTHOCTh U CTENEHb OKUCIICHHS XUMHUUYECKUX AJIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3 (KOBAJICHTHAs, WOHHAs, METaJUIMYEeCKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAaX HEOPraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUYECKOMN
PEETKN KOHKPETHOT'O BEIIECTBA;

epackpbiBaTh cMbICH Ilepuognueckoro 3akona JI. W. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTepU30BaTh
Tabinunyto ¢opmy lleprognyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
pasnuuath TOHATHS «IJIaBHas moarpymnmna (A-rpymnmna)y u «moOodHas
noarpynmna (b-rpynma)», Mameie U OoJibIIME TEPHOIBI, COOTHOCUTH
0003Ha4YeHUSI, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKON Tabmmie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajlblX MEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

o KJIACCU(PDUITMPOBATh XMMHYECKUE DJIEMEHTHI, HECOPTraHMYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

e XapaKTEPHU30BaTh (OMUCHIBATH) OONIME H CHenu(PUUIeCKue XUMUUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPABHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

e COCTaBJISITh YPABHEHUS 3JIEKTPOJIUTUUYECKON TUCCOLMAIIMU KUCIIOT, IIeI04Yen
U coJiell, TIOJIHbIE U COKpALIEHHbIE YPaBHEHUS PEeaKIUid MOHHOTO OOMEHa,



YPaBHCHHS PEAKIUN, MOATBEPKIAIONINX CYIIECTBOBAHHE TCHETUUYECKOU
CBSI3M MKy BEIICCTBAMHU PA3IUYHBIX KIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX  pPEaKITHit
MOCPEJICTBOM COCTABJICHHS SJICKTPOHHOTO OallaHCa dTUX PEaKIni;

¢ IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAICHUN B Pa3THMYHBIX
YCIIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO JJIEMEHTa M0 (OpMyJie COCAMHCHMUS,
MAacCOBYIO JIOJIFO BEIISCTBA B PACTBOpPE, IMPOBOJUTH PacyEThl TIO
YPaBHCHHIO XHMHYECKOUN peaKIvH;

e COOJIFO/IATh MPAaBWIIA MOJIB30BAHMS XUMHYECKOW TOCYJ0M M 1ab0paTOpHBIM
o0opyaoBaHMEM, a TaKXKe TMpaBWiIa OOpalleHusT C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIMOJHCHUIO JTAOOPATOPHBIX
XHMHYECKUX OTBITOB 10 TOJYYCHHUIO W COOMPAHHIO Tra3000pa3HBIX
BEIECTB (aMMHUaKa M yrIEKUCIIOTo rasa);

¢ IPOBOJIUTH PEAKITUH, MOATBEPXKAAIONINE KAaYSCTBCHHBIM COCTAB Pa3IMYHBIX
BEIICCTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPHA-, OPOMHJI-, WOJHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYECHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHSATH OCHOBHBIC OIEpAIMN MBICIUTEILHOU EeITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTEeMAaTU3allMi0,  BBIABICHHE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJIIOIeHNe, M3MEpEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
Ne HaumeHoBaHue pa3aeioB u Koumecrso gacon JuexkTponHble (u¢poBbIE)
n/n TeM NPOrpaMmabl Bcero Konrpoarusre Tpakrieckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
L1 €CTEeCTBO3HAHUS U 5 0 ) bubmmoreka [JOK
MIPAKTUYECKON JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BemectBa 1 xuMu4deckue 15 1 0 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20 1 2
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 0 1 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 0 1 bu6mmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
2.5 0 0 0
Uroro no pazgeny 30 2

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumuideckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.




XumMuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE Pe€akiumn

Ilepnoanueckuil 3aK0H U
31 [Iepuoauueckas cucrema 7 0 bubnuorexa [JOK
' XUMHUYECKUX AnemeHToB /. U. https://m.edsoo.ru/7f41837¢
MemnneneeBa. CtpoeHue atoma
X ecKasi CBS3b.
30 OHMHq Kt CBASD g | bubmmoreka [{OK
' KHCIHTEILHO https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEILHBIE PEAKITUU
1 bubmoreka [IOK
Hroro ro pasexy 15 https://m.edsoo.ru/7f41837c
bu6moreka [IOK
PesepBHOE Bpems 3 0 https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68 4
[TPOI'PAMME




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 5 | 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 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 2 1
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 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 0 0
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 0 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25 1 4




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
Pasnen 4. Xumus u okpy»kaiomnias 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 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero HU3y4YeHUS o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl

| [Ipeamer xumun. Posib xumun B | 0 0 04.09.2024 bubnuorexa [JOK
JKU3HHU 4yesoBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c
IT

) OHSTHE O METOIaX IO3HAHUA B 1 0 0 05.09.2024 bu6moreka [IOK
XUMHUUA https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[Ipasuiia

6 6 "

3 paboTHI B Ta0OPATOPHUH U TPUEMBI | 0 | 11.09.2024 bubnuoreka [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
q .C 0

4 HUCThIE BEIISCTBA j/I cmecu. CriocoObl | 0 0 12.09.2024 bubmuorexa [JOK
pasneneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2 BuG OK

5 «Pa3znenenue cmeceit (Ha mpumepe 1 0 1 18.09.2024 uomoreka I

. https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBApEHHOM COJIM)»

6 ATOMBI 1 MOJIEKYJIbI 1 0 0 19.09.2024 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE AIIEMEHThI. 3HAKH | 0 0 25092024 bubmuorexka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U coKHBIE BELECTBA 1 0 0 26.09.2024 bubmnorexa [IOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 0 0 02.10.2024 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

b K
10 Xumuyeckas popmyina. BaneHTHOCTh 03.10.2024 nomotexa LO
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
O .

1 THOCHTEIIbHAS aTOMHAsl Macca 09.10.2004 bubmmorexa [{OK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas J10J1s1 XUMHYECKOTO 10.10.2024 bubmmoreka [{OK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c

13 KonunuectBo Bemnecta. MoJib. 16.10.2024 bubmmoreka [{OK
Mounspnas macca AKC https://m.edsoo.ru/ff0d5230

14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. 17.10.2004 bu6moreka [IOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa

15 [Ipn3Haku n ycnomxmv IIPOTEKaHUs 73.10.2024 bubnuoreka [JOK
XUMHUYECKUX peaKInil https://m.edsoo.ru/ff0d3al6
3 .

16 AKOH COXpaHEHHMS MACChl BEIIECTB 24.10.2024 bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brluncnenust Koau4yecTBa, MacChl BuG 1OK

nonuorTeka

17 06.11.24
BEIECTEA TO YpaBHEHIM https://m.edsoo.ru/f0d5708
XUMUYECKUX PEAKIUN
Knaccudukanus XuMU4ecKux BuG OK

18 peakiuii (CoeMHEHUS, Pa3I0KECHHUS, 07.11.2024 nommoreka L

https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii- Bu6 OK
19 sHIKIIoneaucT. O000ImeHne 1 13.11.2024 nbnuotexa 11
. https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUH
K 6ota Nel

20 OHTpOJIbHAs paboTa 10 TeMe 14.11.2004 bubnunoreka [JOK
«BelecTBa U XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
B — .C

)1 0311lyX — cMech razoB. CocraB 20.11.2024 bubnunoreka [JOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOUCTBA

bubmmorexa [{OK

22 KHCII0poa (peaKkKu OKUCIEHMUS, 21.11.2024
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 oxcumax
CriocoOsI MOJTydeHUsT KHUCIOpOoia B
bubmmorexa [{OK
23 mabopaTopuH U MIPOMBIIIICHHOCTH. 27.11.2024
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckon
24 peaxkiuu, IoHATHE O 78.11.2024 bubnuorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKITHTIX
Tonnuso (HedTh, Yroiab U METaH).
b K
25 3arpsi3HeHne BO3/IyXa, CITIOCOOBI €ro 04.12.2024 nommorea 110
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLEHUS
[Ipaktrueckast padota Ne 3 o Teme BuG 1OK
nonuoreka
26 «ITonmyuenue u CO?I/IpaHI/Ie KHCIIOpO/Ia, 05.12.2024 hitps/m. edsoo.ru/ff0d4ac?
W3y4YEHUE €ro CBOWCTB»
B —
7 OJI0POJT — BJIEMEHT U IIPOCTOE 11.12.2024 bu6mmoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
o o
)3 W3UYECKUE U XUMHUYSCKHE CBOMCTBA 12.12.2024 bubnuoreka [JOK
Bozopoa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHUCIIOTAX U COJAX 18.12.2024 bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPOIa B bubnunorexa [JOK
nabopaTopuu .19.12.2024 |  https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme Eu6 OK
31 «ITonyuenue u cobupanue Bo10po/a, 25.12.2024 nomorexa 1

HU3YUCHHUC CTO CBOMCTBY

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




MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 26.12.2024
ABoranpo https://m.edsoo.ru/ff0d542¢
Brrunciienus 00b€Ma, KOIHYECTBa Bu6 110K

nOIMOTEKA
09.01.2025

33 BEILECTBA rasa I1o ero I/ISBGCTHO.I.VIy hitps://m.edsoo.ru/f0d5520
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brruncienuss 00EMOB ra3oB 10 Bu6 110K

nOIMOTEKA
4 15.01.2025

3 YDABHCHITIO PEAltiii Ha 0CHOBe https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUI Ta30B

35 dusznvecKkrue U XMMHUYeCKHe CBOMCTBA 16.01.2025 bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 06 22 012025 bubmuorexa [JOK
nagukatopax AKC https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.

37 HacsimienHbie 1 HEHACHIIICHHBIE 73.01.2005 bubmuorexa [JOK
pactBOpbl. MaccoBas J10151 BEIIECTBA B https://m.edsoo.ru/ff0d5b40
pacTtBope
[IpakTrueckast pabota Ne 5 o Teme

13 <<HpI/Il“OT.(‘)BJ'ICUHI/IC paCTBcpoB c ) 29.01.2025 bubnuorexa [JOK
ONpPENEIIEHHON MAaCCOBOU N0JIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 KounTtponsnas padora Ne2 mo teme 30.01.2025 bubnuoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342

40 OKcuapl: coCTaB, KiaccuduKaius, 05.02.2025 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHne u XMuMHUYECKHE CBOMCTBA

41 KI/ICJ‘I};qTHLIX OCHOBHBIX U aM(OTEPHBIX 06.02.2025 Bubmmorexa LIOK

’ p o https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accuduKaims, 12.02.25 bu6mmoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 HonyquI/Iue U XUMHUYECKHUE CBOICTBA 13.02.25 bubmuoreka [IOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarms, 19.02.05 bubmmorexa [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKUE CBOMCTBA 20.00.25 bubnuorexa [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATypa,
46 CHOCOOBI OJYYEHUS, XUMUYECKHE 26.02.25 brbnmorexa [HOK
. https://m.edso00.ru/00ad9474
CBOMCTBa
[IpakTueckas pabota Ne 6. Pemenue
A7 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME 270005 bubmuorexa [JOK
«OCHOBHBIE KIIACCH HEOPraHUYECKUX o https://m.edsoo.ru/00ad9b7¢
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXY KiaccamMu 05.03.25 bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHU o https://m.edsoo.ru/00ad9as50
O06o00611eHre u cucTeMarusa
49 IJ\_’[ HHUE U CUCTeMaTHU3aIIus 06.02.25 bubnuoreka [JOK
3HAHUM https://m.edsoo.ru/00ad9cb2
KontponbHas padorta Ne3 o reme BuG OK
50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX 12.03.25 nommoreka L
o https://m.edsoo.ru/00ad9ela
COEIMHEHU N
[IepBbie MOMBITKU KIIACCHU(PUKAITUU Bu6 OK
51 XUMHUUYECKHUX AieMeHTOB. [loHsiTHE O 13.03.25 nommoteka I
https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHbIX JJIIEMEHTOB
[Iepuonnueckuii 3aKOH U
bu6mmoreka [JOK
52 [Iepuonnueckas cucTeMa XUMHYECKUX 19.03.25
https://m.edsoo.ru/00adas52c
anemenToB /. 1. Menneneepa
53 [Iepuonpl, rpyniibl, TOATPYIIIBI 20.03.25 bubnunoreka [JOK




https://m.edsoo.ru/00ada52c

Crpoenue atromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54 02.04.25
snep. M3oTonel https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK Bt oK
55 aToMOB 3JieMeHTOB [leproanueckoit 03.04.25 nomoreka L
https://m.edsoo.ru/00adabbc
cucremsl Jl. 1. MenpeneeBa
XapakTepucTuKa XUMHUUYECKOTO
3JIEMEHTA TI0 €r0 MOJIOKEHUIO
56 JIEMEHTA I ru MOJIOKEHUIO B 09.04.25 bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproamnyeckoro 3akoHa
57 JUISl pa3BUTHSI HAYKU U MTPAKTUKH. [I. 10.04.25 bubnuoreka [IOK
. MeHnzeneeB — yu€HBIH, Teaaror u T https://m.edsoo.ru/00ada96e
rpak JaHuH
DIIEKTPOOTPUIIATETLHOCTh ATOMOB BuG OK
58 XUMUYECKUX DJIEMEHTOB/ 16.04.25 nommoreka L
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepodHas padoTa
59 HNonnast xumuueckas CBsizb 17.04.25 bubmorexa HOK
https://m.edsoo.ru/00adac34
K e e
60 OBAJICHTHAs MOJISIPHAS XUMUYECKas 3.04.25 bubnuorexa [JOK
CB3b https://m.edsoo.ru/00adaab8
KoBanenrnas nenosspHas
61 p 24.04.25 bubmuoreka [JOK
XAMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS 30.04.25 bubmorexa HOK
https://m.edsoo.ru/00adae28
OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC
63 07.05.25 bubmuoreka [JOK
peakunu https://m.edsoo.ru/00adb076
64 OkucauTenu U BOCCTAaHOBUTEIIH 14.05.25 bubnuoreka [JOK




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

KonTtponeHas padota Ne4 mo teme

bubmmoreka [{OK
X 1 15.05.25
65 «Crpoenne aoma. Xumieckas https://m.eds0o.ru/00adb486
CBSI3b)
66 PesepBHbIi ypoK. O6o6i11eH1/1e U | 21.05.25 bubnuorexa [JOK
cUcTeMaTu3anus 3HaHu1 https://m.edsoo.ru/00adb33c¢
67 PesepBHblIi ypok. O606£ueH1/1e U | 22.05.25 bubnuorexa [JOK
cUcTeMaTHu3anus 3HaHul https://m.edsoo.ru/00ad9cb2
68 PesepBubIit ypok. O60011eHNE 1 | bubmmoreka [IOK
CUCTEMAaTHU3alus 3HAHWI https://m.edsoo.ru/ff0d61c6
69 0 0
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

[Iepnoanueckuil 3aK0H.

| [Iepnoanueckas cucrema | 0 0 bubnnorexa [JOK
XUMUYECKUX dieMeHToB JI. U. 03.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHYECKHX DJIIEMECHTOB 1 0 0 bubmorera [IOK

. 06.09.2024 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuoreka [IOK

3 1 0 0
HEOPraHWYECKHUX BENIECTB 10.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBS3U U THIEI | 0 0 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 13.09.2024 | https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 11 eHHE OneHue i 1 1 0
«[loBTOpeHue u yrinyOneHue 3HaHUM 17.09.2024
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

6 Knaccudukanus XuMuaeckux | 0 0 bubnunoreka [JOK
peakuuii o pa3IMYHbIM NpU3HAKAM 20.09.2024 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHsTHE O TOMOTE€HHBIX U 1 0 0 bubmmorexa [TOK
DEARTIH. 24.09.2024 | https://m.edsoo.ru/00adbe9a
TeTEPOrE€HHBIX PEaKLUIX
[TonaTHe 0 XUMHYECKOM

8 aBHOBecHH. DAKTOPBI, BIUSIONINE 1 0 0 bubmmorexa [TOK
p ’ P, t 27.09.2024 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHMHUYECKOH pCakuun u




I10JIOKEHUE XMMHYECKOTO
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakiuu 01.10.2024 | https://m.edsoo.ru/00adcade
Teopust 2NEKTPONUTHYECKOU
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LOK
’ 04.10.2024 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakiuii bubmmorexa LOK
P P 08.10.2024 | hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
2 OCHOBAHHU B CBETE MPEACTABICHHI bu6moreka [IOK
00 2JIEKTPOIUTUUECKOU 11.10.2024 | https://m.edsoo.ru/00add5d8
IUCCOLINAIINHT
XHUMHYeCKHEe CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmmorexa [OK
ped § 15.10.2024 | hitps://m.edsoo.ru/00addsb2
ANEKTPOJUTUUECKON JUCCOIHAITIT
bu6mmoreka [IOK
14 I1 e e en AKC
OIUITHE © THAPOIHSE CoTeH 18.10.2024 | hitps://m.edsoo.ru/00add9d4
O06o001IeHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
15 N
3HAHUH 22.10.2024 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrenne skcnepuMeHTAIBLHBIX bubmiorexa LIOK
P 25.10.2024 | https://m.edsoo.ru/00addbfa
3a1a9»
KounTtponsnas padora Ne2 no teme
17 «DIEKTPOIIUTHYECKAS JUCCOLINAIHAS bubmnorexa [IOK
p g AT 05.11.2024 | https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKllii B pacTBOpax»
13 OO01as XxapakTepucTUKa raJIoreHOB. bubnunoreka [JOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE 08.11.2024 | https://m.edsoo.ru/00addfe2




XJopa

Xnoposogopos. CoxsHast KHCIIOTa,

bubmmorexa [{OK

19 XUMUHCIHC CROTICTRA, HOTYHCHHE, 12.11.2024 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTtuyeckas padora Ne 2 o reme
20 «[lonydyeHnue coyITHON KUCIIOTHI, bubmmorexa [OK
R . 15.11.2024 | https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brruucnenus mo ypaBHeHUSIM
21 XUMHUUYECKUX PEAKIINH, €CIIU OJUH U3 bubmmorexa LOK
19.11.2024 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuotexa [JOK
VIA-rpynnst 22.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
” Haxoxnenue cepbl U €€ coeTMHEHU I bu6mmoreka [IOK
B Ipupoie. XUMMUYECKHE CBOKMCTBA 26.11.2024 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(dbuznyeckue U XuMHUYeCcKHe CBOWCTBA 29.11.2024 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3UYEeCKre U XUMUYCCKUE bubmorexa HOK
= 03.12.2024 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE 06.12.2024 | https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
27 Brlunciaenne MaccoBO I0JIM BBIXOAa bu6mmoreka [JOK




IIPOJIyKTa peakuu

10.12.2024

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

OO1mas xapakTepuCTHKa HIEMEHTOB
VA-rpymmsl. A3oT,

bubmmoreka [{OK

28
pacrpoCcTpaHeHHEe B PUPOJIE, 13.12.2024 | https://m.edsoo.ru/00adeea6
(du3HUecKre U XUMUYECKUE CBOMCTBA
AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYCHUE U bubmorexa HOK

> HOIYA 17.12.2024 | https://m.edsoo.ru/00adf004
MIPUMECHCHHE
[IpaxTnueckas padota Ne 3 o Teme
30 «ITonyyenne aMmmMuaKa, U3y4eHHUe €ro bubmorexa HOK
i B 20.12.2024 | https:/m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubnmuorexa [JOK
XHMHUYECKHE CBOMCTBA 24.12.2024 | https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX

32 oOpenuil. Xumuueckoe bubamorera LOK
YAOOP ) . 27.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaloIIel cpeibl
COEIMHEHUSIMU a30Ta
®ochop. Okecup dhochopa (V) u

33 (bocg)o pHa;I KI/Ifﬂ(E))Ta (b(bI/II)BI/I(‘IC)CKI/Ie u bubmorexa HOK

P N 10.01.2025 | https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonw3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YA0OpEHUH. bubmuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl 14.01.2025 |  https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUe B

35 pu 1; Iel gmﬂzecxie Y XUMUYECKHE Bubmmorexa LIOK

PHPOZE, 17.01.2025 | https://m.edsoo.ru/00adfd9c

CBOICTBA




Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKHE MTPOOIIEMEI, 21.01.2025 | https://m.edsoo.ru/00adfebe
CBs3aHHbIE C OKcuJoM yriepoaa (IV)
N bubnuorexa [JOK
37 Yronpias kuciora  e¢ comn AKC 24.01.2025 | https://m.edsoo.ru/00ae006¢
[IpaxTnueckas padota Ne 4 o Teme
18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kKapOOHaT- 28.01.2025 | https://m.edsoo.ru/00ae027¢
non"
[TepBoHaUaNbHBIE TIOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmorera [IOK
31.01.2025 | https://m.edsoo.ru/00ae054¢
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coeqmuHeHus bubmorexa LOK
04.02.2025 | https://m.edsoo.ru/00ae080a
[TpakTruueckas padota Ne 5.
Pemenue skcnepuMeHTaNbHBIX 33724 bubnuoreka [IOK
41 .
1o teme «BaxuHeie HeMeTalIbl 1 07.02.2025 | https://m.edsoo.ru/00ae0bf2
WX COCIMHCHUS
KontponbHas padota Ne3 mo teme
42 «Baxnennne HeMeTaJlJIbl U UX bubmorera [JOK
11.02.2025 | https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —
13 MeTauioB. Metajuinueckas CBsI3b U bubmuoreka [JOK
MeTaJUIMYECKasi KpUCTaUIMIeCcKast 14.02.2025 | https://m.edsoo.ru/00ae103e

pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB




XUMHYECKHE CBOUCTBA METAJIOB.

44 DIIEKTPOXUMHUYECKHUH P bubmmorexa [IOK
P . P 18.02.2025 | https://m.edso0o.ru/00ael 156
HaIpsHKEHUN METaJIOB
OOmrre cnocoObl MOTyYeHUs
MeTainioB. CIutaBel. BeraucieHus mo
45 ABHCHUSIM XMMHYECKUX PEAKIUN bubmorexa LHOK
P PCAKUIH, 21.02.2025 | https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
46 ITousTHE O KOPPO3UN METAIIJIOB bubmorexa HOK
pp 25.02.2025 | https:/m.edsoo.ru/00ael278
bu6moreka [IOK
47
WenowrEie MeTanBI 28.02.2025 | https://m.edsoo.ru/00ael14b2
43 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus 04.03.2025 | https://m.edsoo.ru/00ael14b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHuid 07.03.2025 | https://m.edsoo.ru/00ael5e8
50 Baxneiimme coeMHESHHS KalbLIHs bubmorera [OK
s t 11.03.2025 | https://m.edsoo.ru/00ael5e8
51 O06o001IeHNEe U CHCTEMAaTH3aIIHS
3HaHUU 14.03.2025
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHHUs 18.03.2025 | https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "JKEécTKoCTh BOABI M METOJIBI €€ bubmorera [JOK
" 8 A 21.03.2025 | https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmoreka [JOK
54 An i
FOMIHIH 01.04.2025 | https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCHIA U bubnunoreka [JOK




TUAPOKCHIA 04.04.2025 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keneso 08.04.2025 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubnuorexa [JOK
(IT) u xxene3a (III) 11.04.2025 | https://m.edsoo.ru/00ae35e6
53 O06o01enre U cucTeMaTu3arus
3HAHUHN 15.04.2025
[IpakTnueckas padbora Ne 7.
Pemenue skcnepuMeHTaNbHBIX 33024 bubmmoreka [{OK
59 .
mo TeMe «BakHEeHIIne MeTaluTbl U UX 18.04.2025 | https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus 22.04.2025 | https://m.edsoo.ru/00ael750
MaccoBOM JOJIU BBIX0/1a IPOAYKTa
peakuuu
61 O06o01eHre U cucTeMaTru3amus
3HAHUM 25.04.2025
KontponbHas padota Ne4 o reme
62 «BaxHelme MeTaJIbl U UX 99.04.2025
COEJIMHEHUS
Bemiectsa u marepuaisl B bubnunoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA 13.05.2025 | https://m.edsoo.ru/00ae3£50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKaIOLLEH Cpebl 16.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
IKOJIOTHYECKUX MPoOIeM 20.05.2025 | https://m.edsoo.ru/00ae4270




66 PezepBubiit ypok. O0oOIeHNE U | bubmuoreka [IOK
CHCTEMAaTHU3aLHs 3HAHUI 23.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PesepBHeIit ypok. O600IICHHE 1 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 8- kiacc: 6a30BbIi ypOBEHB: YUCOHUK; S-€ U3aHue, iepepadoTaHHOE,
8 kiacc/ I'abpuensia O.C., OctpoymoB WN.T"., Cnagko C.A. AKITMOHEPHOE
obmectBo «M3natenscTBO «IIpocBemnieHne»

» Xumus: 9-# kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3aaHue, nepepadboTaHHoe,
9 knacc/ I'abpuensa O.C., Octpoymon N.I'., CnankoB C.A. AkiinoHepHoe
obmectBo «M3marensctBO «lIpocBemnienue»

0

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

0

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

0
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