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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHOM paboyell HpPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTeNbHOe peaMEeTHOE coJiepKaHue,
npeaycCMaTpUBAET pPACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUH C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpEAeNIIeT BO3MOXHOCTH TpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromerocss Mo OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHHU CIY)KHUT OCHOBOH s (OPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
HSHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH NI CaMOpasBUTHS U
dbopmMupoBaHus KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YHKIIMOHAIBHOW I'PaMOTHOCTH,

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JXKU3HU, TaK U B TPO(HECCHOHATLHON IEITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/Ia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B JOpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO--
Hay4YHBIM 3HaHUSAM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHM Ha ONPEEIEHHOM JTarne eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUHM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHIM
OpraHUYeCKOM XUMHUHU.

Crpyktypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Tojaxojaa K €€ m3yueHuto. Conep:kaHue CKIIAIbIBAETCA W3 CHUCTEMBbI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TTOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUU HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TpeCTaBICHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMKM BEIIeCTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENHHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (YHKIUU OOBSCHEHUS U MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABJIEHUS] O XUMUYECKON COCTaBISIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mup»,
«buonorus. 57 knmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWHW XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWNA OCHOB
XUMHUYECKOW HAYKH KakK O0JAaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amaya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HaYEHUE MPUOOPENIN TaKHUe LIed, KaK:

— (opMupoBaHHE HHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa  CHUCTEMaTH4YeCKOe MpUOOIIeHHE
oOydJarommxcsd K CaMOCTOSITENIBHOM MO3HABATEIbHON JEATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MTPUOOPETEHHUIO 00yUYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CAMOMNO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOUIUX YHUBEpPCAIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKpPYXAaIOIEr0o MHpA, UCIHOJIb3ysd 3HAHUSA WU ONBIT, MOJYYCHHBIC MPU H3YYCHHUH
XUMHH, TPUMEHATh HMX TPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZAOBOU AEATEIBHOCTH;

— ¢opMupoBaHHE Yy OOyYalOlmUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS [EHHOCTH XHMHYECKUX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
IeJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW MACSATEIBHOCTH B IEIIX
COXpPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

—pa3BUTHE MOTHBAIlUM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee YWCIO YacoB, OTBEAEHHBIX MJS M3YyYEHHs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU YEJIOBEKAa. XMMHUS B CUCTEME HaAYK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOonax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4HCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKasl peakius U e€ MpU3HaKU.
3aK0H COXpaHCHHS MacChl BEIIECTB. XUMHUecKue ypaBHeHus. Knaccudukamms
XUMUYECKUX peaKIui (COequHEHUs, Pa3JIOKCHHS, 3aMEIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0H, MpaBuiaaMu paboThl B J1abopaTopuul U
npuémMaMu oOpalleHus ¢ J1abopaTOpHbIM 00OpPYAOBAaHHUEM, U3YUEHHE U ONHUCAHUE
GU3UYECKUX CBOHCTB 00pa3llOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
bu3uveckux (TUIaBJIeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla ¢ KHCIIOTOM) SIBICHUN, HAOMIOACHUE U
ONHMCaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPHUIOM Oapwuisi, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (10),
M3yYeHHE CIIOCOOOB pa3/ICICHUS] CMECEi: ¢ MOMOIIBI0 MarHuTta, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTUUIIUSA, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HaAOJIOJCHWE W  ONHCAHWUE  PEe3yJbTaTOB  IPOBEICHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MACCHhl, CO3JaHHUE MOJEIEH MOJICKYI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ I HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopon — 3jaeMEHT U MpocToe
BemiecTBo. Haxokmenwe kuciopoja B Mpupojge, (Pu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopona. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKkUuu. TOIUIMBO: yroinb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

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

Momnsipabiii 00BEM ra3oB. Pacy€Tel M0 XUMHYECKUM YPaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4eloBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannmdeckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIC,  KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusznueckue MW XUMHYECKHE
cBoicTBa OKCU0B. [loyueHune okcuaoB.

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

Kucnotsl. Knaccuduxamus xkucnor. Homenknarypa kucinor. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COETUHEHHI.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEACIIEHNUE COJCPKAHUS KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M H3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJII0AeHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TropeHus (Mmokapa), O3HAKOMJICHHE ¢ oOpa3llaMu OKCHIOB H
ONMHMCAHWE WX CBOWCTB, IOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojcicTBue Bojaopoga ¢ okcugom menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJACHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW pAaCTBOPEHHUSI BELIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BAaHUE  BHUIACOMATEPHUAIIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpaau3aluy, IOJYYEHHE HEepPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM U3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTroMoB. XHMMHYECKAsl CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM(POTepHbIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuognas W JUIMHHONEpPUOJIHAsA  (QOpPMBI
[Tepunonnueckoit cuctembl xuMmuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB INE€pUOJa U
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aToMOB MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHuro B [lepuoanueckont cucreme /. . Meneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB [JI1 Pa3BUTHA Haykh W npaktuku. [[. V. MeHueneeB — y4€HbI U
rpaXkIaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHne oOpas3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLIHM
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéa3u



Peanuzanmsi MeXIMpEeIMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B § Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBJISIONIUXCS CUCTEMHBIMH JIUI OTACIBbHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HayYHBIH (DAaKT, TUMIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIENb, SIBIICHHUC.

dusnka: wMaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
M30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJA, JICKTPUUYSCKUI 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ras, (PM3UYCCKUE BEIIMYUHBI, STUHUIIBI
MU3MEPEeHHsI, KOCMOC, TJIaHEThI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIC MOPOJIHI,
TI0JIC3HBIC NCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /I.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Kiaccudukanysa XuMrU4ecKUX peakiuil o pa3InyHbIM MpU3HAKaM (110 YUCILY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHEN OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKINU, TEPMOXUMHYECKUE
YpPaBHEHUS.

[TorsiTue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oOHATHe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTue 0 xumuueckoM paBHoBecun. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHCJINTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMKA €  HKCMOOJb30BAHMEM  METOJA
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBus MPOTEKaHUSI peaKUii MIOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x;opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPONPOBOTHOCTU
pacTBOpPOB BEILECTB, IMpOLECca AUCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJe
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MaTepUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM ~ TPOTEKAHWS  pEaKIMid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o00pa3oBaHHWE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IIPUMEPBI  OKUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX  PEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHMYECKHX
BEIIECTB C IIOMOILIBK0 KAUYECTBEHHBIX PpEAKUMM HA  HMOHBI, pEILICHUE
JKCIIEpPUMEHTAJIBbHBIX 3a/a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapakTtepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHUSI ATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEpE  XJopa
(B3auMozeiicTBUE € METAJJIaMH, HEMETa/IaMH, IlesioyamMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydYeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA HA OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6miast xapaktepuctuka »meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC cTeneHu okucieHus. CTpoeHne W (PU3NYECKHUE CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoWcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XUMu4eckre cBorcTBa. OKCHIBI CE€pPbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciota, ¢uU3HYECKHE ¢ XUMHUYECKHE CBOWCTBa (0o0mue Kak
MPEACTaBUTENST Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO Croco0a MOJYyYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



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

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIC CTETNICHU OKUCIEHMS. A30T, paCIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npumeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENSI Kilacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuit. XuUMUUYECKOe 3arpsi3sHEHUE OKPYKAIOIIEH Cpelibl COSTUHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxXa, MOuYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nostydenue. cnons3oBanue pocdaToB B kKauecTBe MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepucTtuka amemMeHTOB IV A-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMS.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACIPOCTPAaHEHHE B Mpuponae, (HUIUYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. OKcuuabl yriaepoja, ux
dusznueckre W XUMHUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHe. DKOJIOTHYeCKrue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJIbHOTO TOTEIJICHUS KIMMaTa, IMapHUKOBBIN
addekr. YronpHas KUcIoTa U €€ coM, uX (PU3NUYEeCKUe U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COCUHEHHSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMONIOTUYECKU Ba)KHBIX BEHIECTBAX: KMUpaXx, OelKax, yrieBojax — U ux
poii B KM3HUM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue M XUMHUECKHE CBOICTBA, TMOJYy4YEHUE U
npuMmeHenne. CoenuHeHus KpemHUs B mpupoje. OOmwue mnpeacTaBieHUs 00
okcune kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHUE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COEAUHEHMM (BO3MOXKHO MCIIOJIb30BAHUE BUJIEOMATEPUATIOB),
O3HAKOMJICHHME ¢ oOpaslaMu XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  CcOeAUHEHUSMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOOICHUE TIpoliecca OOYTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3yYCHHE XUMUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuK Ha Cybdart-
MOH W HaOJIOJICHHE TMpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3iiaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
UX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMaza, rpaduta, QyuiepeHa, O3HAKOMJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyyeHUue, COOMpaHue, PACIO3HABAaHUE M H3y4YeHUE
CBOICTB YIJIEKUCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha kapOoHAT U
CWIMKAT-UOHBl W UW3yYE€HHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o treme «BakHelIe HeMeTaUIbl 1 UX COSTUHECHUSY.

MeTanjibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKAa XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTamnyeckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pem€Tka.  DNEKTPOXUMHUYECKHM  psif
HarnpsHKeHU MeTamnoB. Ousnyeckne U XMMUYECKHE CBOMCTBA MeTauioB. OO01ue
crocoObl TosyyeHuss MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIILICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUe B [lepruoanyeckon cucremMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXICHHUE B IMPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuabl u



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

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B IIpupoje. PU3NUECKne U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THIAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, TUAPOKCUIbLI U conu xenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJEHUCTBUS OKCHIA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BAaHUE BHUICOMATEPHATIOB),
UCCIIEJOBAHUE CBOWCTB >KECTKOW BOBI, IPOLIECCA TOPEHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIMOJB30BAaHHUE  BUIEOMATEpPUAIIOB), IPU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEaKIWil Ha WOHBI: MAarHus, KaJblMs, alFlOMUHUS, LIUHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmromeHNE M ONMKMCAHUE TPOILIECCOB OKPAIIMBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTepHaIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHenmue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKPY:KaWLIas cpeaa

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

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (NMpeaenbHas IOMycTHUMast
KOHIIeHTpaius Beuiects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmunie ceéa3u



Peanuzanus MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIONINXCS CUCTEMHBIMH JJISI OTJIENbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukamus, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJIeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TEXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: maTepusi, aToM, DJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUN 3apsij, MPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TeI0, OO0BEM,
arperaTHO€ COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAILIIMYECKas
pemeéTka, CruiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHhI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapocdepa, MuUHEpaNbl, TOPHBIC MOPOJIHI,
M0JIE3HbIE UCKOIAeMbI€, TOILJIMNBO, BOJIHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIbTATDI

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

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

1)maTpuoTH4YeCKOro BOCIMTAHUS :

LEHHOCTHOT'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B KWU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEpPHON MHpOpMaIME 0
MEPEIOBBIX JOCTMXKEHUSX W OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIIeIOBATEIbCKOW,  TBOPYECKOM W JPYrux  BHJAX
JESITEHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIPH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapuUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT' 0 MO3HAHUA:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABISIOIINE
OCHOBY Ui TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOJbI, B3aHUMOCBS3SIX YEJIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEJbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUU I10
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(GOPMALMOHHON M YUTATEIbCKOM KYJbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHHIO, JHOOO3HATENbHOCTh, T'OTOBHOCTh U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM H  HUCCIEIOBATEIBCKOM
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH U YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4)¢opMupoBaHMS KYJbTYPHI 310POBbS:

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

5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3indyHOro poa,
yBOKEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJIbHON TPACKTOPUH MPOJOJDKEHHS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENTHOHM MpoheCCHOHAIIBHOM JeATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6)3K0J10rH49eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH 11€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMII 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIpOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIydaeMble MPU U3YYCHUH XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MNpeIMeTax M MO3BOJIAIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYIIECTBIEHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSTHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€pPU30BaTh CYIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAau€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoIaTh 3a XOAOM Ipollecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POpMyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 mpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(HaydHO-TIOMYJISIpHAST  JIUTEpAaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJBl M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBAThL B THpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoie auanora W (Wiau) JHUCKYCCHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
ACSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMHUYECKOTO JIKCIEepuMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUU
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OmNpenelieHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHHBepcaJibHbIEe Y4eOHbIe NeiCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CIIOCOOBI PEIIeHUs] YICOHBIX U
MO3HABaTENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBIATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IIpejlaraéMble B YCIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHON paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAyYHbIE 3HAHUS, YMEHHUS U CIOCOOBI



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
(oHOpPOHASE U HEOAHOPOJAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUS, XMMHYECKas PEaKIUs, KiIacCU(PUKAIUS PEeaKIuil: 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, MOJSPHAS W HEMOJISIpHAsS KOBAJICHTHAsl CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

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

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

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECNIEHHOMY KJIAacCy COEIMHEHUU IO
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHHUMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoid cucreme,
3aKOHOB COXpPAHEHMS] MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHAs
noarpynna (A-rpynma)» u «mnodounast noarpymnmna (b-rpymnmna)», Maneie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenroB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsj sAapa, OOIIee YUCIO 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);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPIKAAs OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMUYECKUX TPEBpaALIEHU B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIDHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIEC OTNEPAIlMU MBICIUTEIbHON JESTENbHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3aluio, Kiaccu(UKaIHIo,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBSI3€H — I M3Y4Y€HUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NMO3HAHUSI — HAONIOJICHHE, W3MEpEHUe, MOJICIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenaoBaTh ~ IpaBWJiaM  [IOJb30BaHUS ~ XMMHUYECKOM  TOCYIOH U
nabopaTopHbIM 00OpyJAOBaHWEM, a TakXkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TMOJYYCHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOJA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JIE pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C TOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K koHily o0ydenus B 9 kjacce npeIMeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUN
AJIEMEHT, aTOM, MOJEKyJlia, WOH, KaTUOH, aHUOH, IMPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHBb
OKUCJICHHSI, XUMUYECKasi PeaKIusi, XUMUIECKasi CBs3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAsT HUCCOLUUALMS, pPEaKIHH HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKUCIIUTEIb,  BOCCTAHOBHUTENb,  OKHUCJIEHHE U  BOCCTAHOBJICHHE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METAJIMYECKAsi), KpUCTAJUIMYECKass peméTka, KOppo3usi METalIoB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakIuu, MpeaeabHO JOMyCcTUMas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
NPUMEHSATH 3TH MOHSITHUS MPU ONMUCAHUU BEIIECTB U UX IIPEBPAICHHI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUSAX PaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTPENIeIEHHOMY KJIacCy COCIMHEHUN 1o (QopMynam, BUJ XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAaX HEOPraHWYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEmETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabimunyto ¢opmy Ileprognyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pasnmuuath TOHATHUS «IJIaBHas moarpymnmna (A-rpymnma)y u «moOodHas
noarpynmna (b-rpynma)», Maneie u OoJbllIM€ MEPHOJbI, COOTHOCHUTD
0003Ha4YCHUS, KOTOpPhIE HMMEIOTCS B TEPUOJAMYECKON Tabmmie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (COCTaB W 3apsa  sjapa, oOIIee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaliblX MEePUOJ0B U IIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMU(PUUECKUEC XUMUUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEpPKIas OIMNHCAHUE
npuMepaMyd MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3U MEXKY BEUIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOW  MOCyAOH |
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe TMpaBWia OOpameHust ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAauyeCTBCHHBIH  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM IMYTEM XJIOPUI-, OPOMHI-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

PUMEHSITH OCHOBHBIC OIEpaIlMi MBICIUTEILHON AESTENbHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHMUS —
HaOJII0IeHNEe, M3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEeaslbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoibHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznen 1.IlepBoHayanbHble XUMHYECKHE TIOHSATHS
XuMmus — BaxkHasi 00J1acTh
L1 €CTEeCTBO3HAHUS U 5 0 ) bu6moreka [IOK
MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BemectBa 1 xuMuyeckue 15 1 0 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3znen 2.BaxHeiilime npeacTaBUTe/ I HEOPraHNYeCcKNX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 1 1 bubnuoreka [JOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucnorax g 0 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsatue 006 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c¢
Hroro no paszneny 30

Paspnen 3.11lepuoanyeckuii 3akon u [lepuoanyeckasi cucreMa xumudeckux 3j1eMeHToB /I. U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
XUMHUYECKUX AemeHToB /. 1. https://m.edsoo.ru/7f41837c
MemnneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHU
Hroro no pazgeny 15 bubamorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 bubmorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KUIIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1.BemecTBo U XMMHUYecKHe peakuu
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 DIIEKTPOJMTUYECKAS] JUCCOIUALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
)1 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 0 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 Bubmmorexa LIOK
' PyHHbL +ep https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
bubnuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
bub6mmoreka [JOK
24 aneMeHToB IVA-rpynnsl. Yraepoa u 8 1 2

erMHI/II‘/’I 1 UX COCOAUHCHUA

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




Hroro no pazgeny 25
Paznen 3.MeTaJsIbl U UX COeAMHEHUA
bubmmoreka [{OK
. 7 )
31 Obuue CBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
. B 7 1
3.2 AKHEUIIINE METAJLIbI U UX COCIMHECHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasznen 4.Xumus u okpyxxaionias cpeaa
4.1 BemntecTtBa 1 MaTepHuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero H3Y4YeHH s o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poss xuMuu B )KU3HU bubmmoreka [{OK
1 1 0 0
yenoBeka. Tena u BelecTa 05.09.2023 | https://m.edsoo.ru/ff0d210c
) IlousTtue o MeTomax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHH 07.09.2023 | https://m.edsoo.ru/ff0d227¢
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 0 | bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa u cMecu. CriocoObl | 0 0 bubmuorexa [IOK
pa3aeiieHus: cMecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Pa3nenenne cmeceit (Ha mpumepe 1 0 1 bubmmorexa [OK
8 | (He TPHMED 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubnuoreka [JOK
6 A 1 0 0
TOMBLH MOJICKYIIBT 21.09.2023 | https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIIEMEHThI. 3HAKH bubmuorexka [JOK
7 1 0 0
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IT 1 0 0
POCTRIC H CIOMHBIC BetliecTBa 28.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [JOK
9 A - 1 0 0
TOMHO-MOJICKYAPHOC YHCHHE 03.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

10 Xumnueckas popmyina. BanreHTHOCTD Bubmmorexa LIOK
pMyJI8. 05.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTtHocuTenbHAst aTOMHasi Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 10.10.2023 | https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
dJIEeMEHTa B COCTMHCHUHT 12.10.2023 | https://m.edsoo.ru/ff0d350¢
Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
13
MounsipHas macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SIBICHUSI. bu6moreka [IOK
XuMu4ecKasi peakius 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaTu4ecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX bubmorexa OK
HICCTBA TI0 Jp 07.11.2023 | https:/m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMUYEeCKUX peakimil
18 (coe I/IP(};HI/I}IH a3JI0KEHUS e bubmmorexa [TOK
8 P ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IIeHNE 1 bubmorexa HOK
B et Hf 14.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHUH
20 KonTtponeHas padota Nel mo teme bu6nuoreka [IOK
«BelecTBa U XUMUYECKUE PEAKLIUN 16.11.2023 | https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs rasos. Cocras bubmmnorexa LIOK
Bo3ayxa. Kucnopoa — sneMeHT u 21.11.2023 | https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuu OKUCICHUS bubmorexa HOK
posa peaitt ’ 23.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MOJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHUH U MPOMBIIIIIEHHOCTH bubmorexa HOK
paTOpHI i 1P ' 28.11.2023 | https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kucnopoaa
TennoBoii 3¢ ekt xumMuueckoin

24 peaKIfu, TIOHIATHE O bubmmoreka [{OK
TEPMOXHUMHUYECKOM YPABHEHUH, 3K30- U 30.11.2023 | https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).

25 3ar SI3H€I—EI/I6(1];OS . a, CIIOCOOBI c)ero bubmorexa OK

P %, 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MpeI0TBpaIleHus
[IpakTuueckast padota Ne 3 o Teme
26 «[lonydyenue u cobupanue KMcIOpoaa bubamorexa LOK
i N p poaa, 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE ero CBOMCTB»

7 Boaopon — sneMeHT u mpoctoe bubnuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
DuU3MYECKUE U XMMUYECKHE CBOMCTBA

73 Bojiopoa. [IpumeHenue Bogopoa. bubnunoreka [JOK
TecT--npoBepouHas pabora 3a le 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
MIOJIYTOJIHE.

29 ITondaTtue o KuCIOTax MU COJISIX bubmorexa HOK

19.12.2023 | hittps://m.edsoo.ru/ff0d50d2

30 CriocoOslI mostyueHust BOAOPoIa B bubnunoreka [JOK
nabopaTopuu 21.12.2023 | https://m.edsoo.ru/ff0d4dd0

31 IIpakTuyeckas padora Ne 4 o reme bubnuoreka [IOK




«[lomyuenue u cobupanue Bo10po/a, 26.12.2023 | https://m.edsoo.ru/ff0d4f42
HU3yYECHHUE ETO CBOMCTB)

1 MomnsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo 28.12.2023 | https://m.edsoo.ru/ff0d542¢
Brrunciienus 00béMa, KOJIMYECTBa

33 BEIIECTBA ra3a Io €ro U3BECTHOM bubmorera [TOK

B N Y 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Borancnenus 00EMOB ra3oB 110

34 ABHCHHIO PEAKI[MU Ha OCHOBE 3aKOHA bubmorera [JOK
b R P N 11.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
dOu3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK

35
BOJIBI 16.01.2024 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 06 bubmuorexa [JOK
WHIUKATOpaX 18.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbilieHHbie

37 u HI;HaCI)IpeHHBIIe) aCTBOPBI B bubmorexa OK

5 PacTEOpbL. 23.01.2024 | https//m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIECTBa B PaCTBOPE
[IpakTruueckast pabota Ne 5 o Teme

18 «IIpurotoBneHue pacTBOpPOB ¢ bubnuorexa [JOK
OnpeaeIEHHON MacCOBOM 10Jei 25.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KounTtponsnas padora Ne2 mo teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» 30.01.2024 | https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, Kiaccupukanus, bubnunoreka [JOK
HOMEHKJIaTypa 01.02.2024 | https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa HOK

’ p 06.02.2024 | https://m.edsoo.ru/ff0d664e

OKCHJO0B




4 OcHoBaHusI: COCTaB, KIaccuuKaims, bubmuoreka [JOK
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBaHUH 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarms, bubmmoreka [IOK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ff0dfee2
[Tony4yeHne n XuUMHUYECKHE CBOWCTBA bubnnorexa [JOK
45
KHCJIOT 20.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
46 CHOCOéBII) OJI )eHI/ISI XI/IMI/I‘IZ(I:KI/IE: bubmorexa HOK
N i ’ 22.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTueckas padota Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsI3b MEXKY KiaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU 29.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o001IeHNE B CHCTEMAaTH3aLIH bubnuoreka [JOK
3HAHWHI 05.03.2024 | https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUIECKUX bubmorexa [JOK
. p 07.03.2024 | https://m.edsoo.ru/00ad9ela
cOoeIMHEHMI
[TepBbie MONBITKH KIacCUpUKAITIU
51 XHUMHUYECKUX 3JIeMeHTOB. IloHsATHE O bubmmorera [JOK
) 12.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynnax cXOJHbIX 3JIEMEHTOB
[Iepronnueckuii 3aKOH U
52 [lepuoauueckas cucTeMa XUMHYECKHX bubmiorexa LIOK
pHoA 14.03.2024 | hittps://m.edsoo.ru/00adas52c

anemenToB /. 1. Menneneepa




bubmuoreka [JOK

53 IIepuonpsl, , 10
PHOIEL, TPYIHEL HOATPYIHE 19.03.2024 | https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M30Tonbl 21.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuorexa [JOK
55 aTOMOB 251eMeHTOoB [lepnonnyeckoit
02.04.2024 | https://m.edsoo.ru/00adabbc
cucremsl JI. . Menaeneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme [1. U. 04.04.2024 | https://m.edsoo.ru/00ada824
MeneneeBa
3navenue [lepronuyeckoro 3akoHa
57 JUISl pa3BUTHS HayKu U npaktuku. J[. 1. bubnuoreka [JOK
MenneneeB — y4EHBIN, MTEAroT U 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJaHuH
53 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB 11.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnast xumuueckas CBsizb bubmmorexa [TOK
16.04.2024 | https://m.edsoo.ru/00adac34
KoBanentHas nosisipHas XuMu4deckas bubnuorexa [JOK
60
CBA3b 18.04.2024 | https://m.edsoo.ru/00adaab8
KoBaneHntHas HenossipHasi XuMHUYECKast bubnunoreka [JOK
61
CBA3b 23.04.2024 | https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 C
TEMCHD OKHCICHI 25.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC bubnunoreka [JOK
peakuuu 02.05.2024 | https://m.edsoo.ru/00adb076
64 OkucauTen U BOCCTAaHOBUTEIIH bubmuoreka [JOK




07.05.2024

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

KonTtponeHas padota Ne4 mo teme

65 «Ctpoenue aroma. XUMHUYECKast 1 bubmmorexa [OK
14.05.2024 | https://m.edsoo.ru/00adb486

CBSI3b»

66 PesepBHbIit ypok. O0o0IICHNE T 1 bubnuorexa [JOK
CHCTEMAaTU3alMs 3HAHUI 16.05.2024 |  https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O60011eHNE U | bubnnorexa [JOK
CHCTEMAaTU3alMs 3HAHUI 21.05.2024 | https://m.edsoo.ru/00ad9cb2

68 PesepBHblit ypok. O6001IeHNE 1 | bubnuorexa [JOK
CHCTEMaTH3alHs 3HAHHUI 23.05.2024 | https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero H3Y4YeHH s o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

[Iepnoanueckuil 3aK0H.

| [Iepnoanueckas cucrema | 0 0 bubnuorexa [JOK
XUMUYECKUX dieMeHToB /1. U. 06.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 0 0 bubmorexa OK

. 07.09.2023 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa | 0 0 bubmuorexa [JOK
HEOPraHWYECKHUX BENIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBS3U U THIIEI | 0 0 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
«IToBTOpeHue U yriyOneHne 3HaHUI

5 e 8 1 1 0
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca 20.09.2023
Tect--BBOAHASI, TPOBEPOUHAS
pabora.

6 Knaccudukanus XuMuaeckux | 0 0 bubnunorexa [JOK
peakuuil o pa3IMYHbIM NpU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [IoHsITHE O TOMOT€HHBIX U 1 0 0 bubmmorexa [TOK
PCAKIUH. 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIHIX

8 IToHaTHE O XUMUYECKOM 1 0 0 bubmuoreka [JOK




XHUMHYECKHUE pCaKknuu B paCTBOpaAX»

paBHOBecHU. DAKTOPBI, BIUSIOLINE 28.09.2023 | https://m.edsoo.ru/00adc28¢c
Ha CKOPOCTb XUMHUYECKOU PEAKLIUU U
MOJIOKEHNE XUMUYECKOTO
paBHOBECHs
9 OKHUCIUTETbHO-BOCCTAaHOBUTEIIBHBIC bu6mmoreka [{OK
peakiuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopust SNEKTPONUTHIECKON
10 mucconuanmu. CHIIBHBIE U CIIa0bIE bubmmorexa LOK
’ 05.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Hounrie ypaBHeHUS peakiui bubmorexa LOK
M peak 11.10.2023 | hitps:/m.edso0o.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 3JIEKTPOJIUTUYECKOU 12.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLINALINT
XHUMHYeCKHEe CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmmorexa IOK
pel 5 18.10.2023 |  hitps://m.edsoo.ru/00addsb2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 TTousiTie o ruapoIn3e coyien bubnmorexa [IOK
AP 19.10.2023 | https://m.edsoo.ru/00add9d4
O06o01IeHre U cucTeMaTrU3aIus bubmuorexka [JOK
15 B
3HAHUI 25.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrenne pkcriepuMeHTAILHBIX Bubmiorexa OK
p 26.10.2023 | https://m.edsoo.ru/00addbfa
3agauy
KonTposneHas padota Ne2 o teme
17 «DIEKTPOIIUTHYECKAS JUCCOLIMAIHAS bubmnorexa [IOK
P a 1A 08.11.2023 | https://m.edsoo.ru/00addecO




OO01mas XxapakTeprucTUKa raJIOTCHOB.

18 XHUMHUYECKHE CBOMCTBA HA IIPUMEPE buGnuorexa [IOK
P P 09.11.2023 | https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. CoasHas KUCIIOTA,
19 XI/IME‘-IGCI)(II/I: CEOﬁCTBa HOJIydeHHE bubnmorera [TOK
’ e ’ 15.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpaxTnueckas padota Ne 2 o Teme
20 «[Tomyuenne COISIHON KUCIIOTHI bubmmorexa LOK
i . . ’ 16.11.2023 | https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruncnenus mo ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIINH, €CIIU OOUH U3 bubmorexa LOK
PCAKLIHH, 8 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
22
VIA-rpynmsl 23.11.2023 | https://m.edsoo.ru/00ade64a
AmtoTpoTniHbIE MOTU(UKAITUN CEPBI.
” Haxoxnenue cepbl U €€ coeTMHEHU I bu6mmoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHUE, bubnnoreka [IOK
(buznyeckrue u XuMHUYeCKHe CBOWCTBA 30.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KHUCIIOTA,
25 q)nsnjeCKHIe) u XI/II\I/?I/I‘IeCKI/Ie bubmorexa HOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHHUE
XHUMHUYECKUE PEAKINH, JISKAIINEC B
OCHOBE MTPOMBIIIJICHHOTO criocoba
26 MHOJIYYEHUSI CEPHOU KUCIOTHI bubmmorexa [IOK
yi p ’ 07.12.2023 | https://m.edsoo.ru/00adec8a

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpeibl COeAMHEHUSIMU




cepsl

Briuucienne MmaccoBOM TOJIU BBIXOAa

bubmuoreka [JOK

27
MIPOJIyKTa peaKuu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
)3 VA-rpymmsl. A3oT, bubnuorexa [JOK
pacrpoCcTpaHeHHE B PUPOJIE, 14.12.2023 | https://m.edsoo.ru/00adeea6
(u3HUecKre U XUMHUYECKUE CBOMCTBA
AmMuak, ero ¢usnueckue u
29 XUMHUYECKUE CBOMCTBA, MOJYYCHUE U bubnuorexa [JOK
npuMeHeHue. TecT--nmpoBepoyHas 20.12.2023 | https://m.edsoo.ru/00adf004
pabora 3a le mosyroaue.
[IpakTnueckas padota Ne 3 o Teme
30 «IlomyuyeHne aMmmuaka, U3y4eHHUe ero Bubnmorexa [IOK
i YA 21.12.2023 | https:/m.eds0o.ru/00adf180
CBOMCTB»
a1 A3oTHas kucnora, e€ Gpusndeckue u bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA. 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHuE HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPAIbHBIX
32 oOpenuil. Xumuueckoe Bubmmorexa LIOK
yAo0p ) N 28.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroIIei cpeibl
COEIMHEHUSIMU a30Ta
®docdop. Oxeua gocdopa (V) u
33 (1)00(%)0 pHa}I ann((i))Ta (b(bPli)3H(‘le2:KHe u bubmmorexa [TOK
P . 10.01.2024 | https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnons3oBanue pochaToB B
34 KayecTBE MUHEPAJIbHBIX Y100pEHUH. bu6nuoreka [IOK
3arpsi3HEHUE IPUPOAHON Cpeab 11.01.2024 | https://m.edsoo.ru/00adfc20

dbocdaramu




Yraepoa, pacipocTpaHEHHE B

35 npupoe, GU3HIECKUe U XUMUICCKIEC bubmorexa HOK
P P ’ 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOHCTBA. bu6mmoreka [{OK
36
DKosorndyeckre mpoOIeMsl, 18.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcuJoM yriaepoaa (IV)
37 VYroapHas KucioTa U €€ Cou bubmorexa HOK
24.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
13 "[TomydyeHne yriaekucioro rasa. bubnuoreka [JOK
KauecTtBenHnas peakuus Ha kapOOHaT- 25.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[IepBoHauanbHBIEC TOHATHS 00
39 OpPraHNYECKHUX BEIIECTBAX KaK O bubmorera [IOK
p Hl 31.01.2024 | https://m.edsoo.ru/00ae054¢
COCTMHECHUSX yTIIepo/ia
40 Kpemnuii u ero coefuHeHUS bubmorera [IOK
P s 01.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5.
Pemenue skcnepuMeHTaNbHBIX 33724 bubnuorexa [JOK
41 .
mo TeMe «BakHelIe HeMeTallIbl U 07.02.2024 | https://m.edsoo.ru/00ae0bf2
HX COCTUHCHUSD»
KonTpoibHas padota Ne3 1o Teme
42 <<Bax<1;){el71mne EeMeTaJ‘IJ‘IBI U UX bubmorexa HOK
08.02.2024 | https://m.edsoo.ru/00ae0el8
COCIMHCHUS
OO0mas xapakTepuCTHKA
43 xmﬁmecxix 3J1§MeHTOB — bubmmorera [JOK
14.02.2024 | https://m.edsoo.ru/00ael103e

MeTaioB. MeTtaminJdeckas CBsI3b U




METAJUIMYECKasA KPUCTAJUTMYECKAS
pemérka. Gu3nyecKre CBOKMCTBa

METaJIJIOB
XHUMHYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMUYECKUI DS, bubnmorexa LHOK
P . b 15.02.2024 | https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJUIOB
O61ue cnocoObl NOTy4YEeHUS
metauioB. Ciuiasel. Berauciienus mo
45 aBHEHUIM XUMHUYECKUX PEAKIIUN bubmmorexa LOK
P PEAKIUH, 21.02.2024 | https://m.edsoo.ru/00ael 156
€CJIM OJIH U3 PEareHTOB COJIEPIKHUT
npuMecH
46 TlousiTie 0 KOPPO3UU METAIIOB bubmorexa LOK
PP 22.02.2024 | https://m.edsoo.ru/00ac1278
bu6mmoreka [IOK
47 eJIo € MeTall
[enourpie MeTa bl 28.02.2024 | https://m.edsoo.ru/00aec14b2
43 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus 29.02.2024 | https://m.edsoo.ru/00aec14b2
49 Illenoyno3eMeNbHBIC METAJIIbI — bubnuoreka [JOK
KaJIBIIUM ¥ MarHuf 06.03.2024 | https://m.edsoo.ru/00ael 5e8
50 Bakueiiime coenuHeHUS KaJlIbINA Eubmorexa HOK
4 H 07.03.2024 | https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU 13.03.2024
50 JKéctkocTh BOJIBI M CIOCOOBI €€ bubmuoreka [JOK
YCTpaHEHHUs 14.03.2024 | https://m.edsoo.ru/00ae1886
IIpaktuyeckas padora Ne 6 o reme
53 "KEcTKOCTh BOABI U METOIBI €€ bubmorexa [IOK
a a 20.03.2024 | https://m.edsoo.ru/00aelae8

yCTpaHEeHHs"




bubmuoreka [JOK

>4 Aromunmii 21.03.2024 | https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
55
TUAPOKCHIA 03.04.2024 | https://m.edsoo.ru/00aelc64
bubmmoreka [IOK
36 Keneso 04.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THAPOKCUIIBI U COJTH JKeTe3a bubnuoreka [JOK
(1) u xenesa (III) 10.04.2024 | https://m.edsoo.ru/00ae35e6
53 O06o001meHre U CHCTEMaTH3aITHS
3HAHUH 11.04.2024
[IpakTnueckas padorta Ne 7.
Pemenue skcnepuMeHTaNbHBIX 33724 bu6moreka [IOK
59 .
o Teme «BaxkHeirne MeTallIbl M UX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCTUHCHUSDY
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHTOB JIaH B U30BITKE WIIH bubnuoreka [IOK
COJEPKUT IpUMecH. Beruucienus 18.04.2024 |  https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXOJIa TIPOTyKTa
peakumn
61 O00011IeHNE U CUCTEMATH3ALMS
3HAaHUU 24.04.2024
Kountponsnas padora Ne4 no teme
62 «BaxHeilyne MeTallIbl U UX 25.04.2004
COCJTUHEHUS»
63 BemectBa u maTepuansl B bu6mmoreka [JOK
TOBCEIHEBHOM KHU3HU YEJIOBEKa 02.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE bubnunoreka [JOK




OKpYKaroLIEn CpeJIbl

08.05.2024

https://m.edsoo.ru/00ae4270

65 Ponb xumuu B periennu 1 bubmumoreka [IOK
HKOJIOTUIECKUX MPOOIIEeM 15.05.2024 | https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O0o0mICHNE U 1 bubnuorexa [JOK
cHCTeMaTH3aIlnsl 3HAHUI 16.05.2024 | https://m.edsoo.ru/00ae0dOa

67 PesepBHblit ypok. O60011IeHNE U | bubnuorexa [JOK
cHCTeMaTH3aIlsl 3HAHUI 22.05.2024 | https://m.edsoo.ru/00adb33c
PesepBubIit ypok. O60011eHNE 1

68 cucTeMaru3anus 3HaHui. Tect-- | bubnuorexa [JOK
MpoBepoUHas paboTa 3a roj, 3a Kypc 23.05.2024 | https://m.edsoo.ru/00ad9cb2
9 knacca.
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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