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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOIO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHOM MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe deaepanbHOil pabodeil mporpamMmbl
BOCIIUTAHUS U C Y4ETOM KOHLEMIIUU MPEenoaBaHus y4eOHOro npeaMera « XUMHUs
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T TPENCTaBICHUWE O IENAX, OOIIel CTpaTeruu
oOy4yeHusi, BOCIHUTAHUS W Pa3BUTHS OOYYAOIMIMXCA CPEACTBAMU Y4EOHOTO
peaMeTa, YCTaHABJIMBAECT 00s13aTeIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACHpPENEIEHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaMm MpPOrpamMMbl MO XUMHUH, OMNPENENSIET KOJIMYECTBEHHBIE H
Ka4E€CTBEHHBIEC XapaKTEPUCTUKH COAEpKaHUs, PEKOMEHIYEMYIO
MOCIICIOBATENBHOCTh ~ M3YUYECHUS XHMUHA C Y4ETOM  MEXIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKH y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4aloluxcs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peanuzauuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
pOrpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm OOy4eHHUs XUMUW Ha YPOBHE IIeJIeH N3yUeHHUs MPeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OOYYalollerocss Mo OCBOEHUIO
y4e0HOT0 CO/IepKaHUsI.

3HaHWE XHMMHUHM CIY)KUT OCHOBOW [UJIsi (DOPMHUPOBAHUS MHUPOBO33PEHUS
0o0ydJaromerocs, ero MpeCTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAXKHYIO
poJib WrparoT (GOopMUPYEMbIC XUMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrud M 00 HSBOJIONMHU BEHIECTB B MPUPOJE, O MyTAX PEHICHUsS TrI00aTbHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOI M KOJIOTHYECKOU 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET  peaju3alid  BO3MOXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHUpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011e U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMHUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHHOM  ydeOHOU  JesTeIbHOCTH,
HKCHEPUMEHTAIIbHBIX M HCCJIENOBATEIbCKUX YMEHUM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKONl HaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOBI U YEIIOBEKA, ABJISETCA OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHbIM 3HaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTUYECKOE
o0pa3oBaHue 00yJaIOIIHUXCA.

JlaHHbIe HampaBjieHUsT B OOyYEHHUU XHUMHHU OOECIEYMBAIOTCS CHEIU(UKON
COACp)KaHUsl  Yy4yeOHOro  TpeaMeTa, KOTOpPBIM  SBJISETCS  IEIaroru4eckKu
alalITUPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMPEACTEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIMMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYEeCKOM XUMHM M HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TMOHSTUU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOI0 mnojaxona k e€ m3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
TIOHATHUM O XUMHUYECKOM D3JIEMEHTE M BEIIIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHHIIUITY
MOCJIEIOBATELHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3axkona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTUYECKON IUCCOIMAIMMA BEIIECTB B
pacTBOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBIONHSIS (GYHKIUA OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U IOJTYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpPOrpaMMbl IO XUMHUHU  CIOCOOCTBYET  (hOpPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHUYECKOM COCTABIIAIOLICH HAYyYHOU KapTUHBI MHPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C IPHUBJICYEHHUEM
3HAHUW W3 paHee H3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaOIUi MUPY,
«bunonorus. 5—7 knaccel» U «Pu3KKa. 7 KJIaccy.

[lpn w3ydeHMH XWMHUH TPOUCXOAUT (HOpMUPOBaHWE 3HAHUH OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESITEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3agavya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHX
3HAHUNA — BaKHEUINUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKUX TOJIOKECHHM,
JOCTYITHBIX 00OOIICHN MHPOBO33PEHUECKOTO XapakTepa, S3bIKa HAYKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHUS TPU HU3YYCHHH BEIIECTB U
XUMUYECKUAX PEaKIuii, B (GOPMUPOBAHUY U PAa3BUTUHU MMO3HABATEIIBHBIX YMCHUHA W
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JIeSITEIIBHOCTH, OCBOCHHM TIPaBHJ OE€30MacHOr0 OOpalleHHsl C BEUIECTBAMHU B
MIOBCETHEBHOM JKM3HH.

[Tpu u3yyeHuu XMMHHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LIENH, KaK:

— (GOpMHUPOBaHHE WHTEUIEKTYaIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHSATHIO PEIICHHA,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHSIM JKU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOoJlaM TIO3HaHMs, (POPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITUMUCS
OTbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMII), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IUYHBIX BUJOB JIEATEIHHOCTH;

— ¢opmupoBanue oOmeld ¢GYHKIIMOHAIBHON M €CTeCTBEHHO-HAYyYHOMU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSCHATH M OLIEHUWBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpa, WUCIONB3YysSd 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU U3YHYCHUU
XAMHH, TPUMEHATh WX TPH pEHICHHMH MpoOJeM B TMOBCEAHEBHOW >KU3HH H
TPYJAOBOH ACSITEILHOCTH;

— (QopmupoBaHne y OOydaromuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUW [UIsi BBIPAOOTKH SKOJIOTMYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JIEATEIBHOCTH B UEISIX
COXPAHEHHUS CBOETO 37I0POBBS M OKPYIKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOoduisi ¥ HAIpPaBIEHHOCTHU AATbHEHIIETO
oOyJeHwus.

OOmiee YWCIO YacoB, OTBEACHHBIX IS W3YYCHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 0OpazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXXAHME OBYUYEHUA

8 KITIACC

IlepBoHavyaIbHbIC XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tema u BemecTtBa. DU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BelecTB. [loHsATHEe 0 MeTogax MO3HAHMS B XMMHUHM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U COKHbBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcuTENnbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0JIsi XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHWUH.

KommuectBo BemectBa. Moisib. MonsipHass macca. B3auMocCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

Du3NUeCKUe U XMMHUUYECKUE ABJIECHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aK0H COXpaHEHHMS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Kiaccudukarms
XUMUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KCHHUS, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBUjiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ J1adopaTopHbIM 00O0PYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3MYecCKuX CBOWCTB 0O0pasloB HEOPTAHWMYECKUX BEIIECTB, HAOIOJCHUE
bu3ndeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) SIBJICHUM, HAOIIOAeHUE U
ONUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pas3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUIAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE kele3a ¢ pacTBopom conu meau (II),
U3y4YeHUE CIOCOOOB pa3JeieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbINIapUBaHUE, AUCTHILISALUSA, XpoMaTorpadus, MpoBeeHuE OUUCTKU MTOBAPEHHOU
coiM, HaOJIOJIECHWE U ONUCAHHWE  PE3YJIbTATOB  IPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT U MPOCTOE
BemecTBo. HaxokneHuwe kucimopoja B TpUPOAE, (PU3MYECKHEe W XUMHUYECKUE
cBoiictBa (peakmuu ropeHus). Oxcuzapl. [Ipumenenme kucimopoma. CrocoOb!



MOJIYYeHHUST KHUCIIopoAa B JjabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kkucaoposa B mpupojie. O30H — alIoTpornHas MoAu(UKALNS KHCIOPOa.

TennoBoit 3¢(}eKT XUMHUECKON peaklnd, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUUYECKHE peakUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MMAPHUKOBOIO0 3(pekTa, pazpylieHne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHnT m mpocroe BemecTBO. HaxoxknaeHuwe Bomopona B
npupoae, GU3NYECKUe ¥ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucmotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBI.
HaceliiieHHble M HEHACBHIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 0Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBAHUSI.
Ponp pacTBOpOB B Ipupoze M B KU3HU 4YesioBeka. KpyroBopot BoAbI B IPUPOJE.
3arps3HeHre NpUpOAHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHennit. Oxcumsl. Knaccudukarms
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpa3yomue. Homenkinatypa oxcuaoB. @Dusmdeckue HU XUMHUYECKHE
cBoKcTBa OKCHUIOB. [onydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuii. PHU3NYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHuM. [lomyueHne ocHOBaHMIA.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XUMHUUYECKUE CBOMCTBA KUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. Homenkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eHeTnuecKas CBSI3b MEXKIY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHU.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE OIPECICHUE COAECPKAHUS KACIOPOAA B BO3AyXE, MOJIYUYECHHUE,
coOupaHue, pacro3HaBaHHE M M3YyYEHUE CBOMCTB KHUCIOPOa, HAOIIOACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpaileHus: TopeHust (Mokapa), O3HaKOMJICHHE C OOpa3llaMH OKCHIOB U
OMMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHue, pAacClO3HaBAaHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaencTBue Bojoposa ¢ okcujpoM meau (II)
(BO3MOYKHO HCIOJIb30BaHUE BHUAEOMATEPUAJIOB), HAOIIOACHHE OOpa3IOB BEIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEILECTB C
pa3IMYHONM PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIed pacTBOPEHHOTO BEIIECTBA, B3AMMOJECHCTBUE BOABI C METAJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCJIEIOBaHNE O0pa3loB HEOPTraHWYECKWX BEIMIECTB PAa3IMYHBIX  KJIACCOB,
HAOJIFOICHNE W3MEHEHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KHCIOT M IIEIOYCH,
uzydeHue B3aumojencTBus okcuga meau (II) ¢ pacTBOpoM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEaklUWil HEUTpaIM3alUM, IOJyYCHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJUIa JIPYTMM K3 PacTBOpa COJU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4d N0 TeMe «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

[Mepuoauueckuii 3axkoH u Ilepuognueckass cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie TOMBITKH KiIAacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [lonstue o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJBI.

[lepnognueckuit 3axoH. Ilepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (GoOpMbI
[Tepronnueckoii cucrembl xumuueckux annemMeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3NUEecKUd CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPaJANyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYIIIAM U IIEPHUOJIaM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUs Haykh W mnpaktuku. [[. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUUECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb  okuciieHusi.  OKHCIUTEIIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iponecchl OKKCIIEHNsI U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJICHCTBHUE
TUJIPOKCUAA LIMHKA C PAcTBOPAMM KHUCIOT W WIEIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIUX — MNPUMEPBl  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuy pa3ioKeHUsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanuss mMeXnpeaMETHBIX CBSI3€M MpU HM3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4HbIH (akT, rurnoTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, KiIaccu(ukanus, TMepuoaUuIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usuka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BELUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIECTBA, Ia3, (pU3WyecKue BETUUYUHBI, €AUHUIIbI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocuntes, npixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpalbl, TOPHbIE MOPOJBI,
MOJIE3HBIE NCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnognueckuit 3axoH. [lepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHuE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMUAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kajus, Kalblusi M HX
COCIMHEHN B COOTBETCTBUM C TMOJIO)KEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBl XUMUYECKOW CBSI3U. THIIBI KPUCTAINIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKONW PELIETKU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukaiys 1 HOMEHKIaTypa HEOPTraHWYECKUX BEMIECTB. XHUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCSAIIMXCS K PAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COEAMHEHUI, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEILIECTB.

Knaccudukanys XuMuuecKkuX peakifii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIioBoMYy 3¢ (deKTy, Mo
W3MCHEHUIO CTETNICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOPAaTHMOCTH, TIO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUUYECKHE
YPaBHEHMUS.

[Tonarne o ckopocT XuUMHUUYeckol peakiuu. [loHsTne 00 oOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peaknusX. [IoHsITHEe 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusx. [lonsarue o karanmse. [losTre 0 xumuueckom paBHoBecun. DakTopHl,
BIIMAIOLIME HA CKOPOCTh XMMHUYECKOW PpEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE  PEaKLMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBienue YpaBHEHUNU



OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO Oayianca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C PaA3JIMYHBIMU BUIAMU
XUMHUYeCcKOi cBsizu. CteneHb auccouranuu. CUIbHbBIE U C1A0bIe SJIEKTPOJIUTHI.

Peakiiun monHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIInii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTABICHUNA 00 3ICKTPOTUTHYECKOU
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [[OHATHE O THApOIU3E CONEM.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETaUIoB (rpadurTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0Yed H COJEr
(BO3MOXHO  HCHOJB30BAHME BUJEO MAaTEpPHANIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHUA  peakuuid HOHHOTO  OOMeHa
(oOpazoBaHue ocajaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pa3yIoKEHHUs, COEIMHEHNs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMONIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHe
DKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTayibl 1 MX COeIMHEHUS

OOmast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA HAa NPUMEpPE  XJopa
(B3aMMOJENCTBUE C METallaMU, HEMETa/llaMH, IIeso4amMu). XJIOpPOBOAOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJYyYEHHUE, NMpUMEHEHHE. [lelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuapl U UX
HAax0JICHUE B IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CTpoeHue u (pumyeckue CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOAOPO, CTpoeHue, (u3NYecKue u
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuclioTa, (QU3MYECKHME M XUMHYECKHE CBOWCTBa (00IIMe Kak
NpeACTaBUTENSl Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklMu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYy4YeHUsT CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKIUs Ha



cynbar-uoH. Haxoxaenue cepbl U €€ COEIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpelbl COENMHEHHMSIMHU CEpbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmast xapakTepucTuka 37eMeHTOB VA-rpyrmmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpPOCTPAHEHHE B MPHUPO/IE,
dusznyeckue u XxuMu4yeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecKkne 1 XMMHUYECKHE CBOMCTBA, OMyYyeHUe U mpuMeHenne. Conu aMMOHus,
ux (GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoJiydeHue, (PU3MYecKue U XUMUYECKUE
CBOMCcTBa (0OIIME KaK TMPEACTaBUTENs Kjacca KUCIOT U cHenuduyeckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSL B KadyeCTBE MHHEpAJIbHBIX
ynoOpeHuil. XuMU4YecKoe 3arpsi3sHEHNE OKPY KAIOIIEeH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJ0EMOB). Docdop,
alnoTponHeie Moaudukanuu (ochopa, duzmyeckne M XUMUYECKHE CBOMCTBA.
Oxcun hochopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpochaToB B KaueCTBE MUHEPAIBHBIX yI0OpEHUIA.

OOmast xapakTepucThka 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB,  XapaKTEpHbIE  CTENEHM  OKUCJIEHUS.  YTJEepoi,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PACOPOCTpaHEHUE B TpHUpoAe, (QU3NYECKHUE U XUMHUYECKUE
cBoiictBa. Ancopomusi. Kpyrosopot yrinepona B npupoae. OKCuabl yriaeponaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha JKUBbIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepoga (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
nojsiyueHue u npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuposnHble HMCTOYHUKH YIIEBOAOPOAOB (yrojib, NPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX pOJiib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, O€NIKaxX, YriieBoJax — U UX
poid B KM3HM 4eNoOBeKa. MarepualbHOE €AMHCTBO OPraHUYeCKUX W
HEOPTraHUYECKUX COECTMHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYyYEHUE H
npumeHenue. CoeauHeHUs KpemHusi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHeillline CTpOUTENIbHbIE MaTepualbl: KepaMHKa,



CTEKJIO, IIEMEHT, OC€TOH, Kene300eToH. [IpobmeMbl 6e30macHOTO MCIOIH30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPraHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEaKlMid Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAXKAMOIKE (U3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHOB M HX COEIMHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIAEOMATEPHUATIOB),
O3HAaKOMJIEHWE ¢ o0pa3uaMud XJOpUIOB (TaJOT€HHUZIOB), O3HAKOMJIEHHUE C
oOpasmamMu  ceppl W €€  COCIMHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOZEHUE TIpoliecca OOYTIMBaHUs caxapa IMoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHUYECKMX CBOMCTB
pa30aBIeHHOI CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW peaKInu Ha CyIbdat-
MOH W HAOJIOJIeHWEe TpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (HU3NYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeauHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, mogydeHue,
cobupaHue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKaHUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHON a30THOW KUCIIOTBI C MEMIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), U3y4YEHUE MOJEeNen
KPUCTAJUIMUECKNX PEmIETOK anmasa, rpadura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCcOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlyueHue, coOMpaHue, paclo3HaBaHUE U M3yUYEHUE
CBOMCTB YIJIEKUCIIOTO ras3a, MpOBEJCHHE KaueCTBEHHBIX peaKkIui Ha KapOoHAT U
CUJIMKAT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIIEHHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxxHene HEMETAIUIbl U KX COCIMHEHUS.

MeTaJuibl 4 X COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B llepmommyeckon cucreMe XUMHUYECKMX 3ieMeHToB [J[. U
MenneneeBa u crpoeHuss aromoB. CTpoeHue meTauioB. Metamndeckas CBsI3b U
METAJIMYECKas:  KpUCTa/UIMUecKass  pemeéTka.  DIEKTPOXUMUUYECKUU  psif
HaIpspKeHUN MeTaiioB. u3znueckue U XUMUYECKHE CBOMCTBAa MeTayuioB. OO0Imue
CrocoObl Mody4yeHus: MeTauioB. [loHsATHE O KOpPpO3UM METauiOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Kopposuu. CrmaBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH32a) ¥ NX MPUMEHEHNE B OBITY U TIPOMBIIIICHHOCTH.

[Ilenounble MeTambl: MONOXKEHUE B llepruonnueckoil cUCTEME XMMHUUYECKUX
anementoB . M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kaius). OKcuiabl u



TUIPOKCUABI HaTpus W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIMHEHUN.

[[lenoyHno3emenbHble METAUIbl MarHMid M KaJblMH: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumuueckux snemeHToB Jl. M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B Ipupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coelWHEHUS Kaublus (OKCUA, TUIPOKCHUI, COJIM).
JKécTKoCcTh BOJBI U CIIOCOOBI €€ YyCTPaHEHUS.

AJrOMUHHIN: TIoN10)keHuE B [lepuoanyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupone. PuU3ndecKue u
XUMHUYECKHUE CBOMCTBA allOMUHUSI. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AIIOMUHHSL.

Keneso: nonoxenne B [lepuoanueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aTOMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKkcuibl, rTuapoKcuabl U conu xenesa (1) u xxenesa
(IIT), nx cocras, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ O0Opa3llaMu METaIOB U CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOECHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPUATIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXHO  HCIOJB30BAHHE  BHUJICOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBbI: MarHus, KajbLHs, AJIFOMUHUS, LIMHKA, JKEJe3a
(IT) u xxene3a (I11), meau (I1), HaOnrOAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH WOHAaMU HATpWs, KaJlus U Kaidblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNE SKCIIEPUMEHTAIBHBIX 3aJa4 1o TeMe «BaxHerlne
METAJUJIbl U KX COEUHEHHUS.

XHMHUA M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKM3HM 4eEJIOBEKa. be3omacHoe
UCIIOJIB30BaHUE BEILIECTB M XUMHYECKUX peakuuil B ObITy. [lepBas momomis npu
XUMHYECKUX OKOTraxX M OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpYyXarolleld cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeuiecTs, aanee — [1/IK). Ponb xuMun B pelieHHN 3K0JI0THYECKUX
npobiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepualbl).

Mesicnpeomemmnule cea3u



Peanuzanusi MeXInpeIMeTHBIX CBSI3ed NMpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK W TOHSATHUH, SBJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluus, TEPUOAUIHOCTb, HAOIIOIEHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
ek, TEXHOIOTUS, MaTEPHUAITBI.

dwuszuka: Marepusi, aTroM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, TPOBOIHUKH,
HOJIyIPOBOJIHUKH,  JAUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeENO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, r'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
pemérka, CruiaBbl, (pU3MYECKHE BETMYUHBI, €AMHUIBI M3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocuntes, nprxanwe, Omocdepa, IKOCHCTEMA, MUHEPATHHBIE
yI0OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, MTUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE HCKOIIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaTbl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIETo
o0Opa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULUOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSIMH, IPUHATHIMU B
oOliecTBe MpaBUIaMM M HOPMamMHM IIOBEJIEHUS M CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMATIM3ALMU O0yUaIOIIUXCSL.

JIMYHOCTHBIE  pEe3ydbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX ILIEHHOCTHBIX OpPHEHTAaUUd W
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUYECKOMY
M HAay4YHOMY HAcCJeIHI0, NMOHMMAaHWS 3HAYEHUsS XWMHUYECKOM HAayKh B >KH3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJAJETh JOCTOBEPHOW HMH(OpMaluein o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHONM KOMIIETEHTHOCTU B OOILECTBEHHO
IOJIE3HOH,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAax
JeSITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOW MAESTENbHOCTH IPH
BBIMIOJTHEHUHM Y4€OHBIX, IO3HABATENBHBIX 3aJ]a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIpPOLIECCE D3TOM y4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHWE M TMOCTYIKH CBOMX TOBapuIe C NO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

MHUPOBO33PEHYECKNE IPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH W COCTaBIAIOLINAC
OCHOBY JUIsl IOHUMAaHHS CYIIHOCTH HAay4HOH KapTUHBI MHUpa, IpeICTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIJHOU CPELOH, O POJIM XMMHUHU B ITIO3HAHUM 3TUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOJMI0JAaEMbIX MPOLECCOB U SIBJICHMI,
MO3HABaTEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOM KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATypoOi, JOCTYHNHBIMU TEXHHUUYECKHMMH CpPEIACTBAMH HHGOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHMIO, JI00O03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, MPOEKTHOM U HCCIEA0BATENIbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH M YPOBHSA OOy4YeHHUS B
JIaTbHEUIIEM;

4) opMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[0pOBbIM 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUIA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypEHHUS),
HEOOXOAMMOCTH COOJIO/ICHNS TIpaBWi  OE30MAaCHOCTH TMpU  OOpaIieHuH ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) TPy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO ITpodeccuil u Tpylia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS MNPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIA BBHIOOD
UHIMBHUIYAIbHON TPACKTOPUU MPOJIOJIKEHHST 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHOU MpodecCUOHATBHON AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHI,
TOTOBHOCTD aJalTUPOBATHCS B MPOPECCHOHATBHOMN CpPE/IE;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTHU 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznyeCcKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOJICHUS
IpaBJI OE30MIACHOTO MOBEICHUS U pabOTe ¢ BEUIECTBAMHU, a TAKKE B CUTyaIUsX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, AJIs ITOBBIICHHUS
YPOBHSL ~ DKOJIOTUYECKOW  KYyJbTYpbl, OCO3HAaHHS TJOO0AJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEeUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIMI, TUNIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeJMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MUPA, U YHUBEPCAIbHbIC YUeOHbIC TEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO Yy4eOHOU
JIEATECILHOCTH.

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jornyeckue aelicTBUSA:

YMEHHUSI HCINOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHUN: PACKPBIBATh CMBIC] XUMUUYECKUX TOHATHM (BBIACIATH MX XapaKTEpHBIC
MPU3HAKKM, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMHU TOHSATUSIMH), UCIOJb30BATh
MOHATHUS JIJIs1 OOBACHEHUS OT/ACIBbHBIX (PAaKTOB U SIBJICHUH, BLIOUPATh OCHOBAHUS U
KPUTEPUH 11 KIACCH(PUKAIMK XUMUYECKUX BEIICCTB U XMUMHYECKUX PEAKIIHA,
yCTaHABINBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTHUECKHE PACCYXKJCHHS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOJBI M 3aKJTIIOUCHUS

YyMEHHUE TMPUMEHSATH B TMPOLECCE IMO3HAHUS TMOHATUS (MPEIMETHbIE U
METanpeIMETHbIEC), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIENIU, UCIIOJIb3YEMbIE B XUMUH,
peo0pa3oBLIBATh MIHUPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TIPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJI JJIeMEHTa), XuMudeckas (opMmysia W ypaBHEHHUE
XUMHUYECKOW peaklui — MPU PElICeHUH Y4eOHO-TI03HABATEIbHBIX 3aj1a4, C Y4ETOM
ATUX MOJEIBHBIX MNPEACTABICHUN BBISABIATH U XapPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME€  3aKOHOMEPHOCTH, IPUYMHHO-CJEJACTBEHHBIE CBSI3M U
MIPOTHUBOPEYUHS B U3YyUAEMBIX MPOIIECCAX U ABJICHUSIX.

Bba3oBnle ucciienoBarejbcKue 1eHCTBUS:

YMEHHUE MCIOJIb30BATh IOCTABIICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3bI I10
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOpPETEHUE OMbITa 10 ITUIAHUPOBAHUIO, OpPraHU3aIllMd W TPOBEIACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 Pe3ynibTar, (OPMYIUPOBATh 000OIICHHS U
BBIBOJIBI 110 PE3YJbTATAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 TMpoJieJIaHHOM paboTe.

Pa6ora ¢ nundpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TOJYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO0 HH(POPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3aMpOChl MPU MOHUCKE M OTOOpE
uH(OpPMAITUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX MJI BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJI30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHIA,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTHUMANIbHYIO (POpMY MpeacTaBieHus HHPOPMAUN U
WLTIOCTPUPOBATh peEIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduku U UX KOMOUHAIUSMU,

YyMEHUE UCIOJNIb30BaTh MW aHAJM3UpPOBaThL B IIpolecce Y4YeOHOU U
UCCJIEI0OBATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIMSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa HA COCTOSIHUE OKPY’KAIOLIEH NPUPOIHON
CpEIIBL.

KoMMmyHMKAaTHBHBIE YHHBeEPCAJIbHbIE YYeOHbIe NeCTBHUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe nuamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxnaemMoil  TeMbl, (OPMYyJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

YMEHMsSI  TPEJACTaBISATh  TMOJY4YEHHBbIE  PE3yJbTaThl  MO3HABATENIbHOM
NESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUIO
pEe3yIbTAaTOB BBHINOJIHEHHUS] XMMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
J1ab0opaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YICOHOTO MPOEKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCJEIOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHHSIMH, «MO3TOBbIE IITYPMbD», KOOPJIUHAIUSA
COBMECTHBIX JCMCTBHI, OINpeAeleHue KpUTEPUEB IO OICHKE KadyecTBa
BEITIOJITHEHHOUW PaOOThI U PYTHE).

PerynsiTuBHbIE YHHBepCcAJbHbIE y4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITENIbHOCTD, BEIOMpaTh Hanbosiee 3p(HEeKTUBHBIE CIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENBHBIX 3aJla4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUKM C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE IOJYYEHHOI'O pE3yJibTaTa 3asBICHHOHN €M, yMEHHE
UCIOJIb30BaTh M AaHATM3UPOBATh KOHTEKCTHI, ITpeIjiaraéMble B YCIOBUHU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOEHHUIO 0053aTE€NbHOTO
COJICp)KaHMs, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHON pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalONIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue [ MpeAMETHOM o0nacTh «XUMHUS», BUIBI
JNEATEIbHOCTH 10  IOJYYEHHWIO HOBOTO  3HAaHWSA, €ro  HHTEPIPETALNH,
peo0pa30BaHUIO W MPUMEHECHHIO B PA3IMYHBIX YYCOHBIX M HOBBIX CUTYAITUsX.

K xoHiy o0yueHus B 8 kj1acce rpeMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE

JIOJKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSl YMEHUMN:

e PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOIHAs M HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO JIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMUMHYECKasi PEaKius, KiacCuukanus peakiuii: peaxiuu
COCJIMHEHUS, PEaKIMU Ppa3JI0XKEHUs, pPEaKIUu 3aMEIICHUs, peaKiuu
oOMeHa, IK30- U PHAOTEPMHUYECKHUE PEaKIUU, TEII0BOM 2(PDEKT peakiiui,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aromMa, aToMHas OpOWTalb, PaJaNyC
aTOMa, XMMHUYECKasi CBSI3b, MOJISIPHAS M HEMOJISIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBsI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJS BELIECTBA
(mpolieHTHas1 KOHIICHTpAIs) B pacTBOpPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKHUX TIOHATHH U
MIPUMEHATH 3TU MOHITUA PU OMMUCAHUU BEMIECTB U UX MTPEBPALICHU;

e WCIOJBh30BaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyI
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA;

e OIpENEeNsATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEeHh  OKHCJICHUS  DJIEMEHTOB B  OHWHApHBIX  COEJIUWHEHHSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAUHEHUU I10
dbopmynam, BHJ XUMHUYECKOHW CBsS3M (KOBAJICHTHAas W WOHHAs) B
HEOPraHUYECKUX COCMHEHUSX;

e packpeiBaThb cMmbica Ilepuognueckoro 3akoHa [J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECCKON 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX BJIEMEHTOB OT WX MOJIOKeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAHEHHsSI MacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOrajpo;

e OIKCHIBATh U XapakTepu3oBaTh TaOiMuHyro ¢opmy Ilepuoanueckoit
CHCTEMBl XHMHWYECKMX DJIEMEHTOB: pa3inyaTh MOHATUS «IJIaBHAs
noarpymnmna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)», Maneie U
OOJIbIIIME TIEPHOJIbI, COOTHOCHUTH OOO3HAYEHHS, KOTOpPhIE HMEIOTCS B
tabnuie «llepuonuueckass cucrteMa xumudeckux a3emeHtoB J[. .
MenaeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHHUSI aTOMOB



XUMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siApa, 00Ilee YUCIO JIEKTPOHOB
U pacnpeiesieHUue uX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy M COCTaBy YYacCTBYIOLIUMX B pPEAKIUU
BEILIECTB, 10 TETIOBOMY (D deKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIMIA;

IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUil B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmysie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSITh OCHOBHBIE OINEpAIMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, O00OOICHHE, CHCTeMaTH3allIo, KIacCHU(pHUKAIHIO,
BBISIBJICHUE MPUYMHHO-CJIEACTBEHHBIX CBSI3€d — JJI1 M3yYEHUS CBOWCTB
BEIIECTB M XHMHYECKUX pEaKIUh, EeCTECTBEHHO-HAYyYHbIE METOJbl
MO3HAHUS — HAONIOACHUE, W3MEPEHHE, MOJICTUPOBAHME, JKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

cleloBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7a0b0paTOpHbIM  000pY/IOBaHHEM, a TakXKe TMpaBuiiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYyYEHUIO U COOMPAHUIO
ra3zoo0pa3HBIX BEMIECTB (BOMOpOJAa M KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECITEHHON MAaCcCOBOW JOJIEM PAaCTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacrio3HaBaHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MMOMOIIBIO MHUKATOPOB
(;makmyc, henondTaaerH, METHIOPAHXK U JPYTHE).

K xonIy oOydenus B 9 kjiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOIIUXCSl YMEHUIN:

pPacKpbhIBaTh CMBICI OCHOBHBIX XHMMHYECKUX TMOHSATUN: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas pPeakius, XUMUYEcKasl CBsI3b, TEIIOBON 3 dexT
peakuuu, MOJIb, MOJSPHBIA  00BEM,  pPACTBOP,  AJIEKTPOJUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb, OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepHOCTh, XUMHUYECKasl CBS3b (KOBAJIEHTHAsl, MOHHAS,
METaJJIMYEcKasi), KpUCTAIIMYECKasi pemérka, KOoppo3us METalloB,
CIUIaBbl, CKOPOCTb XWUMHYECKOW PEaKUUH, IPENEIBbHO JOIyCTHUMas
xoHuentpaus [1/IK Bemecrna;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHA U
IIPUMEHSATD ITU MOHATHS IIPU ONIMCAHUU BELIECTB U UX MPEBPALCHUN;
UCIOJB30BaTh XMMMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBieHUs (opMyll
BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKIINIA;

ONpPEIEHATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX AJIEMEHTOB B
COCIMHEHMSX Ppa3IMYHOTO COCTaBa, MPUHAAJIECKHOCTh BEIIECTB K
OnpeAeNéHHOMY KJIacCy COEIMHEHUH 1Mo (opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHAas, HOHHAasA, METAJUIMYECKas) B HEOPraHWYECKUX
COEMHEHUSX, 3aps/l MOHA M0 XUMHUYECKON (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAaX HEOPTraHWYECKUX COEAMHEHMU, TUI KPUCTALIIMYECKON
PEIETKN KOHKPETHOTO BELIECTBA;

packpbiBath cMmbIich [lepuommueckoro 3akona JI. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BATh
Tabnuunyto Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHSA «rjaBHasg noarpynna (A-rpynma)» U «modooyHas
noarpynna (b-rpynma)», manele u OosbliMe NEPUOJBI, COOTHOCHUTH
0003Ha4YEeHUsI, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabmuie, ¢
YUCJIIOBBIMU  XapAaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XMMHYECKUX
JJIIEMEHTOB (COCTaB M 3apsii  sAapa, oOIee YHCIO BJICKTPOHOB H
pacnpeneieHue WX 10 DJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOITHE
3aKOHOMEPHOCTH B U3MEHEHHMM CBOWCTB JJIEMEHTOB M MX COCAVHEHUHN B
Ipenesax MajlblX IIEPUOAOB U INIABHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHCIy U COCTaBY YYAcCTBYIOIIMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3(PQEKTy, IO NU3MEHEHUIO CTEIEHEN OKUCIECHUS
XUMHUYECKHX HJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHeHUPUIECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
IIPUMEPAMM MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHMM COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPaBHEHHUs DJIEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYI0O MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWia  IMOJB30BAaHMUS ~ XMUMHYECKOW  TIOCYIOM |
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB TIO TMOJYyYEHUIO W COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKHUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIHMH, TOJATBEPKTAIOININE  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMUJ-,
noaua-, kapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONINE B
BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB;

IPUMEHSTh OCHOBHBIE ONEpalUd MBICTUTEIBHONU JI€ATEIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, OOOOIIEeHHE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI M3Y4Y€HHUs CBOWCTB BEUIECTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAyYHbIE METOJbl TIO3HAHUS —
HAOJIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHNE, SKCICPUMEHT (peajbHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosnyecTBo 4acos
Ne HaumenoBaHue pa3jiesioB U JyeKTpoHHBbIE (LM pPOBbLIE)
KonTtpoJabHbie IIpakTuyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pa3nes 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK
MPAKTUYECKOU ESTEIBHOCTH https://m.edsoo.ru/7f41837¢
YyeJIoBeKa
12 BertectBa 1 xuMudeckue 15 | Bbu6nuoreka [JOK
peakuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilue npeacTaBUTeId HEOPraHUYeCKUX BeleCTB
1 Boznyx. Kucnopon. ITonstue 6 bubmumoreka [IOK
00 oxcHIax https://m.edsoo.ru/7f41837¢
’9 Bonopoa.llonsitue o kucnorax 2 1 bu6mmorexa [IOK
U COJAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 | 1 Bbu6nuoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1acChl 1 | 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Nroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xummuiyeckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT




[lepronnueckuii 3aKOH U
Ilepuoanueckas cucrema

bu6nmuoreka [JOK

31 XUMHYECKHX dJIeMeHTOoB [[. 1. ! https://m.edsoo.ru/7f41837¢
Mengeneea. CTpoeHue aTroma
X .
) OHMquCKaﬂ CBS3b . Bu6miorexa LOK
' KHCHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUH
Bbu6nuoreka [JOK
Hroro no paseny 13 https://m.edsoo.ru/7f41837¢
P 3 bubmuorexa [JOK
C3CPBHOC BpeMs https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOI'PAMME




9 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM uu@poBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmsblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchbl
Paszgea 1. BenecTBO M XUMHYeCKHE peaKkIun
11 [ToBTOpenue u yriybiaeHne 3HaHUHA 5 | bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexka [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAs JUCCOLMALIMS. g | 1 bubnmoreka [JOK
’ XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazpeny 17
Pa3pen 2. HeMeTaJJILI M X CO€IUHEHUS
21 OO01mast XxapakTepuCTHKa XUMUIECKUX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHTOB VIA-rpymmsl. Cepa u e€ 6 bubmmorexa [TOK
' PYHIEL -€P hitps://m.eds0o.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
’ PYTHEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast xapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepoa u 8 1 2 buommorexa LHOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAMHEHUS
Hroro no pazneny 25




Pa3zgen 3. MeTaJIbl M UX COCIUHEHU S

bu6mmoreka [IOK
1 I 4
3 Obmpae croficTBa METAILIOB https://m.edsoo.ru/7f41a636
Bbubnmuoreka [JOK
2 B % 1
3 aKHEeUIe MeTaJlIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znea 4. Xumus u oKpyskammas cpeiaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HHU YEJIOBEKA 3 buGnnorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpemsa 3 bubmmorexa [IOK
p p htps:/m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Poiab XMMUH B )KU3HU 1 § but6mmoreka [IOK
yesnoBeka. Tena u BelecTna 02.09.2024  https://m.edsoo.ru/ff0d210c
[TonaTue o MmeToaax MO3HAHUS B | bubmuoreka [IOK
XUMHUU 04.09.2024  https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padora Ne 1 «IIpaBuia
paboTel B 1aOOpaTOpUN U IPUEMBI 1 bubnmoreka [JOK
oOpaiteHus ¢ 1abopaTOpHBIM 09.09.2024  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
Yucteie BemecTBa 1 cMecH. CriocoObl | bubnuotexa [JOK
paszaeneHus cMecen 11.09.2024  https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora No 2
«Paznenenue cmecelt (Ha mpumepe 1 bubmorexa OK
8 . PHMEP 16.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBapEHHOMN COJIN)»
ATOMBI 1 MOJIEKYJIbI 1 bubmorexa HOK
Y 18.09.2024 | https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUe IJIEMEHTHI. 3HAKH | bubnuotexa [JOK
(CHMBOJIBI) XMMHYECKUX JIEMEHTOB 23.09.2024 | https://m.edsoo.ru/ff0d2be8
[IpocThie U COXKHBIE BENIECTBA 1 bubmorexa [OK
P B 25.09.2024 | https://m.edsoo.ru/ff0d2a6¢c
ATOMHO-MOJIEKYJISIPHOE YYEHUE 1 bubmorexa [JOK
P - 30.09.2024 | https://m.edsoo.ru/ff0d2d50




3aKO0H ITOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumudaeckast popmyna. BareHTHOCTh bubmorexa [JOK
PMyIa. 02.10.2024 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
1 OTHoOcHUTENbHAs aTOMHAs Macca. bubnuotexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca 07.10.2024  https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10711 XMMHYECKOTO bubnuotexa [JOK
3JIEMEHTA B COCIMHCHUU 09.10.2024 | https://m.edsoo.ru/ff0d350¢
13 KonuuectBo BemiectBa. MoJib. bubmuoreka [IOK
MognspHas macca 14.10.2024  https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUE U XUMUYECKUE SIBIICHHUS. bubnuotexa [JOK
XuMHYecKas peakius 16.10.2024 = https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCcIOBUS IPOTEKAHUS bu6muoreka [IOK
XUMHYECKUX PeaKIui 21.10.2024  https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUs1 MacChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YpaBHEHUS 23.10.2024 | https://m.edsoo.ru/ff0d3b88
BrrunciaeHus: KOJIU4eCTBa, MaCcChI
17 BEIIECTBA 10 YPABHCHUAM XUMUYCCKUX bubmorexa OK
n . P 06.11.2024  https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanmsi XaMUIeCKUX peakiuii
18 (coenuHeHMs, pa3I0KEHUS bubmmorexa [OK
P ’ 11.11.2024  https://m.edsoo.ru/ff0d3{34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 sHuuKoneauct. O6o0IeHNe U bubmorexa [IOK
1 AneT: Hul 13.11.2024 | https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HaHUI
20 KonTtponsHas padora Nel mo reme Bu6muotexa [JOK
«BelecTBa 1 XUMHUYECKHUE PEAKITUM 18.11.2024 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bu6nuorexa [IOK
Bo3nyxa. Kucnopon — snemeHT u 20.11.2024 |  https://m.edsoo.ru/ff0d448e




npocToe Beuiectso. O30H

dusnyeckue U XUMUYECKHUE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCTICHUS Bubmmorexa [JOK
POAa tpeaicth ’ 25.11.2024  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOsI OTy4YeHHUsT KUCIOPOia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa TOK
parop P ) 27.11.2024 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
TennoBoii 3pPeKT XuMUIECKOI
24 peaKIuu, OHITHE O bubnunorexa LIOK
TEPMOXHMMHUYECKOM YPaBHEHUH, DK30- U 02.12.2024  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKUX PEAKITHIX
TommBo (HeTh, yroiab U METaH).
25 3ar 513H61£He(11;o3 . a, CTIOCOOBI iro bubmorexa [JOK
P AR, 04.12.2024 | https://m.edsoo.ru/ff0d4c4a
MpEeI0TBpAIEHUS
[Ipakruueckas padora Ne 3 o reme
26 «IlonydeHue u cOOMpaHUE KUCIOpOaa bubmorexa OK
e N P posa, 09.12.2024  https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €TI0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe bubmuotexa [JOK
BelecTso. Haxoxaenue B mpupoje 11.12.2024  https://m.edsoo.ru/ff0d4dd0
)3 DuU3NYECKUEe U XUMUYECKHE CBOMCTBA bubmuoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa 16.12.2024  https://m.edsoo.ru/ff0d4dd0
29 ITonsATHE O KMCITIOTAX U COJISIX bubmorexa HOK
18.12.2024  https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTy4YeHus: BOJ0Opoaa B bubnuotexa [JOK
naboparopun 23.12.2024  https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4 o Teme
31 «ITonmydenne u coOupaHue BoI0poIa bubmorexa [IOK
i P HOPOAE, 25.12.2024  https://m.edsoo.ru/fR0d4f42

W3y4YEHHE €r0 CBOMCTBY




MomnsipHblii 00bEM ra30B. 3aKOH

bubnunorexa LIOK

32
ABoranpo 13.01.2025  https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIHYECTBA
33 BEIIIECTBA r'a3a MO €ro U3BECTHOM buomorera [IOK
o . J 15.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brrancnenus 00EMOB ra3oB 110
34 aBHEHMIO PEaKIIM1 Ha OCHOBE 3aKOHA bubmorera [IOK
P .. peart . 20.01.2025  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B
15 DuU3NYECKUEe U XUMHUYECKHE CBOMCTBA bubmuoreka [IOK
BOJIBI 22.01.2025  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsiTue 00 bubmuoreka [IOK
WHJIUKAaTOpax 27.01.2025 | https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputenb. HachleHHEBIS
37 u HIﬁ[EHaCBIpeHHBIIe) aCTBOPBI B buomorexa HOK
- P po- 29.01.2025  https://m.edsoo.ru/ff0d5b40
MaccoBas 105151 BElIECTBa B pacTBOpE
[TpakTrueckas padota Ne 5 o Teme
13 «ITpuroroBieHue pacTBOPOB ¢ bu6muoreka [IOK
onpeaesaeHHON MacCOBOM J10eH 03.02.2025 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
19 KonTponbnas pabota Ne2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoxn. Boga» 05.02.2025 = https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, Kiaccu(pUKaIms, bubnunorexa LIOK
HOMEHKJIaTypa 10.02.2025 = https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX Bubmmorexa [JOK
’ P 12.02.2025  https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIacCU(pUKAIIHS, bubnunorexa LIOK
HOMEHKJIaTypa 17.02.2025  https://m.edsoo.ru/ff0d67ca




43 [lonydyeHne n XuMHUYECKHE CBOWCTBA Bu6muotexa [JOK
OCHOBaHMI 19.02.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, but6mmoreka [IOK
HOMEHKJIaTypa 24.02.2025  https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 26.02.2025 | https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnocof(SLII) nlzm )eHI/ISI XI/IMI/I‘IZEKI/IC bubmmorexa [IOK
N i ’ 03.03.2025  https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Perenue
47 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTAaHUUECKUX 05.03.2025 = https://m.edsoo.ru/00ad9b7c
COEIMHEHUI)
43 I'enernueckas CBsA3b MEXKIY KiIaCCaMU bu6muoreka [IOK
HEOPraHUYECKUX COCIMHEHUN 10.03.2025  https://m.edsoo.ru/00ad9a50
49 O06o01enre 1 cucTeMaTru3aIus bubmuoreka [IOK
3HaHUH 12.03.2025  https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o reme
50 "OCHOBHEIE KJ1aCChl HCOPTAaHUUECCKHX bubmorexa LIOK
“n P 17.03.2025 | https://m.edsoo.ru/00ad9ela
COCIUHCHUI
IlepBrie MONBITKY KIaccU(pUKAILIUU
51 xnﬁnqecxnx 3JIEMEHTOB 1(?[011;12146 o buomorera [TOK
) 19.03.2025 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX dJIEMEHTOB
Ilepuonuueckuii 3aKOH U
52 Ilepuoguueckas cucTeMa XMMHYISCKUX buomorexa HOK
pHOA 02.04.2025 | https://m.edsoo.ru/00ada52c
anemenTtoB J[. 1. Menaeneesa
53 Ilepuomasl, rpyImbl, HOATPYIIIbI bubmmorexa [IOK
PHOZBL, TPYHIBL HOATPYH 07.04.2025  https://m.edsoo.ru/00ada52¢c




Crpoenue atomoB. CoCTaB aTOMHBIX

bubnunorexa LIOK

54
sanep. 3oTomnsl 09.04.2025 | https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTpOHHBIX 000JI0YeK
55 aToOMOB 3eMeHTOB Ileproaudeckoit bubmmorexa [OK
pHOA 14.04.2025 @ https://m.edsoo.ru/00ada6bbc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XUMHIECKOTO
56 9JIEMEHTA 110 €TI0 MOJI0KEHHIO B bubnuotexa [JOK
[lepuonnueckon cucreme /1. U. 16.04.2025  https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepronnyeckoro 3akoHa
57 JUISL pa3BUTHUS HAyKW U npakTuku. . W. bu6muoreka [IOK
MenpeneeB — y4€HbIN, NTEIArOT U 21.04.2025 @ https://m.edsoo.ru/00ada96e
rpakJIaHUH
DIIEKTPOOTPULIATEITILHOCTH aTOMOB
58 XUMHYECKHUX DIIEMEHTOB/ buGnnorexa LIOK
. 23.04.2025  https://m.edsoo.ru/00adaab®
Bcepoccuiickas mpoBepodHasi paboTa
59 HMonnag xumndeckas cBA3b Bubmorexa OK
28.04.2025  https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas XuMH4YECKas bu6bnuorexa [IOK
CBSI3b 30.04.2025  https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HeNoasIpHAs XUMUYECKas bubnmnoreka [JOK
CBSI3b 05.05.2025 @ https://m.edsoo.ru/00adaab9
bubnunoreka LIOK
62 C
TCTICHD ORHCITCHIA 07.05.2025  https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubnuotexa [JOK
peakuuu 12.05.2025  https://m.edsoo.ru/00adb076
64 OKHCINUTEIN U BOCCTAHOBUTEIH buGnnorexa LIOK
14.05.2025 | https://m.edsoo.ru/00adb076




KonTtponsHas padora Ne4 o reme

bubnunoreka LIOK

65 «Crpoenne aroma. XuMHeCKas ! 19.05.2025  https://m.edsoo.ru/00adb486
CBSI3bY

66 PezepHblit ypok. O600111eHNE 1 ) bu6nuorexa [IOK
cHCTeMaTH3aIus 3HaHUH 21.05.2025  https://m.edsoo.ru/00adb33c

67 PeseprubIil ypok. O6001IeHNE 1 | bu6muoreka [IOK
cUCTeMaTH3aIus 3HaHui 26.05.2025  https://m.edsoo.ru/00ad9cb2

68 PesepBHelit ypok. O6006111eHHE 1 | bubnmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

[Tepuoauueckuii 3aKoH.

| [Tepuoauueckas cucrema 1 § bu6muoreka [IOK
XUMHUYeCKUX annemeHToB Jl. U. 03.09.2024  https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTH B M3MEHECHUH

2 CBOMCTB XMMHUUYECKHX AJIEMEHTOB 1 bubmorexa OK

. 05.09.2024  https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa | Bubmuorexa [JOK
HEOPraHWYECKUX BEIECTB 10.09.2024 | https://m.edsoo.ru/00adb7e2

4 Buipl XUMUUYECKOW CBA3U U THUIIBI | bubmuotexa [JOK
KPUCTAJUIMYECKUX PEIIETOK 12.09.2024 | https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 11 0 7 1 1
«IToBTOpeHue n yriayoiaeHne 3SHaHUI 17.09.2004
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay

6 Knaccudukamnms XumMuaeckux | bubnunorexa LIOK
peaKuuii Mo pa3IMYHbBIM MPU3HAKAM 19.09.2024  https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTU XMMHUYECKOU

7 eaknuu. [ToHsITHE O TOMOT€HHBIX U 1 bubmmorexa [IOK
peardutt. 24.09.2024 | https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKLIMIX
[TonsiTHE O XMUMUYECKOM

8 aBHOBecHHU. DAKTOPHI, BIUSIONINE 1 bubmorera [TOK
P ' PEL, 0 26.09.2024  https://m.edsoo.ru/00adc28¢

Ha CKOPOCTb XUMHUYECKOU PEAKLIVU U




MOJIOKCHUE XUMUIECKOTO
paBHOBECHS

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE

but6mmoreka [IOK

9
peakuuu 01.10.2024 = https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTUYECKOIN
10 nucconuannu. CUIbHBIE U CIIa0bIe bubnmorexa LOK
’ 03.10.2024 | https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMounrle ypaBHEHUS peaKIIni buGnnorexa LIOK
P peartt 08.10.2024  https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMI B CBETE MPEACTABICHUI bubnmnoreka [JOK
00 PIIEKTPOIUTUIECKON 10.10.2024  https://m.edsoo.ru/00add5d8
IUCCOLINAIINHT
XUMHUYECKHE CBOUCTBA COJIEH B
13 CBETE IIPEICTaBICHUN 00 bubnmorexa LOK
P . 15.10.2024 | https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON TUCCOITUAITUT
14 ITousaTue o ruapoan3e cojien bubnmorexa LOK
AP 17.10.2024  https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMAaTU3 AL bubmuoreka [IOK
3HaHUHU 22.10.2024  https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «PereHune 3KCrIepuMeEHTaAIBHBIX bubmmorexa LOK
p 24.10.2024  https://m.edsoo.ru/00addbfa
3ajauy
Kontponbnas padota No2 o teme
17 «DIEKTPOIUTHYECKAS JUCCOIHAIIN bubmmorexa LOK
P g HHAL 05.11.2024  https://m.edsoo.ru/00addec0
XUMHUYECKUE PEaKIIMH B PACTBOPAX)
18 OO6mras XxapakTeprUCTHUKA TaJOTEHOB. bubnmnoreka [JOK
XHWMHYECKHUE CBOICTBA HA IPUMEPE 07.11.2024  https://m.edsoo.ru/00addfe2




XJiopa

Xnopooaopod. ConsiHasi KUCIIOTa,

19 XUMHYECKHUE CBOMCTBA, IIOJIYUCHHE bubmorexa OK
’ - ’ 12.11.2024  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITonydyeHne CONTHON KUCIOTHI bubmorera [IOK
i .. . ’ 14.11.2024  https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTBY»
Brruucnenus mo ypaBHEHUSIM
21 XAMHUYECKHUX PEaKIUi, €CIIM OJUH 13 bubmorexa HOK
PEAKIUTH, A 19.11.2024  https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
2 OO01mas xapakTepuCcTHKa dJIEMEHTOB bubnmoreka [JOK
VIA-rpynisl 21.11.2024  https://m.edsoo.ru/00ade64a
AnnoTpomHbie MOIU(UKAITUN CEPHI.
” Haxoxnenue cepbl 1 €€ coOeqMHEHUI bu6muoreka [IOK
B IIpUpoOJie. XUMHUUYECKHUE CBOMCTBA 26.11.2024  https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoziopoj, CTpoeHuUe, bu6muoreka [JOK
¢bu3nyeckre U XMMHUYECKHE CBONCTBA 28.11.2024 | https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KMCIIOTA,
25 @HSHE;CKHEIIXHj;quKHC bubmorexa [TOK
. 03.12.2024  https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNE
XHUMHUYECKUE PEAKLIUH, JICKALLNUE B
OCHOBE TIPOMBIIIUICHHOTO CIoc0o0a
26 MOJTYYEHUST CEPHOU KUCIIOTHI. bubnmoreka [JOK
XHUMUYECKOE 3arpsi3HEHNE 05.12.2024  https://m.edsoo.ru/00adec8a
OKPY’KaIoIeH Cpebl COSAMHEHUSIMU
Cephl
27 Brrunciaenne MaccoBoil 10JM BeIXOAa bubnunorexa LIOK




MPOAYKTa PEAKLUU 10.12.2024  https://m.edsoo.ru/00adec8a
OO611ast xapakTepUCTHKA 3JIEMEHTOB

73 VA-rpynmnsl. A30T, bu6muoreka [IOK
pacrpoCcTpaHEeHUE B IPUPOJE, 12.12.2024  https://m.edsoo.ru/00adeead
(du3nUecKre U XUMUYECKUE CBOKWCTBA
AMMHak, ero pu3ndecKue u

29 XUMHUYECKHE CBOWCTBA, ITOTYyYEHUE U bubmmorexa [OK

’ i 17.12.2024  https://m.edso0o.ru/00adf004
MIPUMECHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «IlonydyeHne amMmmmuaka, U3y4yeHue ero bubmorexa LIOK
N 7 > 1Y 19.12.2024 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gu3ndeckue u bubnunorexa LIOK
XUMHUYECKHE CBOMCTBA 24.12.2024 | https://m.edsoo.ru/00adf306
Hcrnons30Banre HUTPATOB U COJIEH
aMMOHHS B KQUECTBE MUHEPATHHBIX

32 oOpeHuii. XuMHU4ecKoe Bubmmorexa [IOK
yAo0P ' . 26.12.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEn CpeIbl
COETUHEHUSIMU a30Ta
®docdop. Okcun pochopa (V) u

33 @chgp;aﬂKﬂélf;aqéilﬂgeiKHeH Bubmmorexa [IOK

P N 14.01.2025  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIYICHUE
Hcnons3zoBanue GocdaTtoB B

34 KadyeCcTBe MUHEPAJbHBIX YI00OpEHUH. bu6muoreka [IOK
3arpsi3sHEHUE TPUPOTHON CpeIbl 16.01.2025  https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHHE B

35 npu E S gnséieézielixnmnqecxne bubmorexa OK

PHpOZE, 21.01.2025  https://m.edsoo.ru/00adfd9c

CBOICTBa




Oxcupsl yriaepoaa, ux Gpusudeckue u
XUMHUYECKUE CBOMCTBA.

bubnunoreka LIOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, 23.01.2025 | https://m.edsoo.ru/00adfebe
CBs3aHHBIE ¢ OKcHoM yriaeposa (IV)
37 VYronbHast KUCIOTA U €€ CONu bubmorexa [JOK
28.01.2025  https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
38 "[losryueHne yriekucioro rasa. bu6nuorexa [IOK
KavecTBeHHast peakiys Ha KapOOHaT- 30.01.2025  https://m.edsoo.ru/00ae027¢
noH"
[lepBoHayanbHbIe MOHATHUS 00
39 OpraHWYECKHX BELIECTBAX KaK O Bubmmorexa [IOK
P » 04.02.2025 = https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX YTIIepoia
40 Kpemnuii u ero coennHeHus bubmmorexa LIOK
P A 06.02.2025 | https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5.
A1 Pemenue skcriepuMeHTANBHBIX 3324 Bubmuotexa [JOK
o Teme «BaxHeillre HeMeTalIbl 1 11.02.2025  https://m.edsoo.ru/00ae0bf2
WX COCAMHEHUS
KonrtponsHas padora Ne3 o reme
42 «BaxkHeime HeMeTauIbl U UX bubmorexa HOK
13.02.2025  https://m.edsoo.ru/00ae0e18
COEJIMHECHUS
OO6mras xapakTeprucTuKa
XUMHYECKHUX IJIEMEHTOB —
43 METaJI0B. MeTannnueckas CBsi3b U bubmuotexa [JOK
METAJUINYECKast KpUCTaJIInyecKas 18.02.2025  https://m.edsoo.ru/00ae103e

pemérka. @u3nveckre CBOMCTBa
METaJIOB




XUMHUYECKHE CBOUCTBA METAJJIOB.

44 DNEKTPOXUMHUYECKHH Ps bubmorexa HOK
P " pAn 20.02.2025  https://m.edsoo.ru/00ael 156
HaIpsHDKEHUH METaJlIOB
OOu1re cnocoObl MOTyYSHHS
MeTaanoB. CiuiaBbl. BerauciaeHus mo
45 ABHECHUSAM XUMHYECKUX PEAKIINI bubmorexa [IOK
P DeaKHI, 25.02.2025  https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJEPIKUT
puMecH
46 ITonsiTvie 0 KOPPO3UU METAIIIIOB bubmorexa [IOK
pp 27.02.2025 | https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47
Hlenourere MeTab 04.03.2025 | https://m.edsoo.ru/00ac14b2
43 OKCHUIBI M TUAPOKCUBI HATPUS U bubnunoreka LIOK
KaJrns 06.03.2025 | https://m.edsoo.ru/00ac14b2
49 [IlenoyHo3eMENBHBIE METAILIBI — bu6muoreka [IOK
KaJIblIUA U Maruui 11.03.2025 | https://m.edsoo.ru/00ael5e8
50 Baxkneimue coenmHeHNs KaJIbIIUI bubmmorexa [OK
A " 13.03.2025 @ https://m.edsoo.ru/00ael 5e8
51 O0001IeHNE U CHCTEMATH3 AL
3HAHUI 18.03.2025
5) JKEcTKOCTH BOJBI M CIIOCOOBI €€ bubnuotexa [JOK
YCTpaHECHUS 20.03.2025 @ https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 mo Teme
53 "KEcTKOCTL BOJIBI M METOMHI €8 bubmmorexa [OK
" A 8 01.04.2025  https://m.edsoo.ru/00aeclae8
yCTpaHEHUS
. bubmuoreka [{OK
54 A
JTOMHHH 03.04.2025 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUAA U bubnmnoreka [JOK




TUIpOKCHa 08.04.2025 | https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
36 Keseso 10.04.2025  https://m.edsoo.ru/00ac1d86
57 OKcuapl, THAPOKCUABI U COJIU XKEJe3a bubnunorexa LIOK
(I1) u xxene3a (III) 15.04.2025  https://m.edsoo.ru/00ae35¢6
58 O060061IeHrEe U cHCTeMaTU3alus
3HAHUU 17.04.2025
[TpakTrueckas padota Ne 7.
59 Pemenue skcnepuMeHTAIBHBIX 3a7a4 bu6muoreka [IOK
no teme «BaxxHeie MeTaJubl U UX 22.04.2025 | https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIHii, €CIi OJIUH U3
60 peareHToB J1aH B U30bITKE WIH bu6nuorexa [IOK
COAEPKUT IpUMeCH. Brruncnenus 24.04.2025 | https://m.edsoo.ru/00ael1750
MacCOBOM J0JIU BbIXOJa IIPOAYKTa
peaxiuu
61 O06001IeHrEe U CHUCTEMAaTU3ALH
3HAHUU 29.04.2025
Kontponbras padota Ne4 o reme
62 «BaxHeimme MeTaIbl U UX 06.05.2025
COETUHEHUS»
63 BemectBa u marepuassl B bubnunoreka LIOK
MOBCEIHEBHOM KU3HU YEJIOBEKA 13.05.2025 @ https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHHE bu6muoreka [IOK
OKpY>Karolleu cpebl 15.05.2025  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnmnoreka [JOK
HKOJIOTMUYECKUX MPoOIeM 20.05.2025 | https://m.edsoo.ru/00ae4270




66 PezepBHblit ypok. O0o011eHNE U 1 Bu6muotexa [JOK
cUcTeMaTH3allus 3HaHUH 22.05.2025  https://m.edsoo.ru/00ac0d0a
67 PezepBHblit ypok. O6o01eHnE 1 1 bu6nuorexa [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O600611eH1e U | bubnmoreka [JOK
cUcTeMaTH3allus 3HaHUH https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus 9 kiacc/ Kysznenosa H.E., Tutoa U.M., I'apa H.H. O6miecTBo ¢
OrpaHM4eHHON O0TBETCTBEHHOCThIO M3naTenbckuii neHtp « BEHTAHA-I'PA®y;
AxrmmmonepHoe obmiectBo «M3aarenbetBo «IIpocBemenner

Xumus 8 knace/ Kysnernora H.E., TutoBa .M., I'apa H.H. O6mectBo ¢
OrpaHUYEHHON 0TBEeTCTBeHHOCThIO M3narenbckuil ieHTp « BEHTAHA-I'PA®y;

AKHI/IOHCpHOC O6H1€CTBO ((HSI[&TGJII)CTBO «HpOCBeHlCHI/Ie»

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






