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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHus COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC 00O, a Taxke Ha OCHOBE (heJepalbHOM
paboueil mporpaMMbl BOCIUTAHUSA U C YYETOM KOHLENLUU IPEernojiaBaHus y4eOHOoro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoir denepamnmm.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUsI U pPa3BUTHA OOyYarOIMXCS CpeACTBaMHU Y4YEOHOIo IpeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COEpkKaHUE, IPEIyCMATPUBAET paclpeesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 10 pa3/iesiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPENEISAET KOJIUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IOCJIE0BATEIbHOCTh
U3YYEHUSI XUMUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH o0yyaromuxcs, onpeaesseT BO3SMOKHOCTH IpeaMeTa Ui
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOEHMsI OCHOBHOW 00pa30BaTeNbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysbTaraM 00yYeHHUs XUMHUU
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEJIbHOM
JESTEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YUYEOHOIO COJIEpIKaHusl.

3HaHUE XUMUH CIYKUT OCHOBOM /I (POPMUPOBAHMSI MUPOBO33PEHHS 00YYAIOIIETOCS, €T0
IPEJICTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPaAIOT (OPMUPYEMbIE XUMUEN
MPEJICTABICHUS O B3aUMOINPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUY BEILIECTB B IPUPOJIE, O MYTIX
peuieHuss TI00aTbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUYECKOM, MUILEBON U SKOJIOTHYECKOH 0€30MacHOCTH, TPO0IIEM 3ApaBOOXPAHEHUS.

N3yuenune xumMuu:

CHOCOOCTBYET peau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI IMYHOCTH, €€ 0011ei U (PYyHKINOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATEIbHOCTH,  3KCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaKk B IIOBCEJIHEBHOM JKM3HM, TaK U B
poeCCHOHATBHON JeATETFHOCTH;

3HAKOMHUT €O CIEHU(UKON HAYyYHOT'O MBILIUICHUS, 3aKJIAJbIBACT OCHOBBI IIEJIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaroM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAyYHON TPAMOTHOCTH 00YyYarOIIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTHYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHHss B OOy4YE€HHU XUMHUHU OOecredyuBaroTCs CHeluUKONl colep:kaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJarorMueckyd aJanTUPOBAHHBIM OTpa)KEHHEM
0a30B0il HAyKN XMMHHU Ha OTPEACIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOCHUE
00yYaromKUMUCS CUCTEMbI NEPBOHAYAIBHBIX TOHATHI XMMUHU, OCHOB HEOPIraHUYECKOH XUMHU U
HEKOTOPBIX OTAEIBHBIX 3HAUUMBIX MOHSATHIH OPraHU4YeCKON XUMHU.

CrpykTypa copaepkaHus MPOrpamMMbl 110 XUMHHM C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona k e€ msydeHuro. ConepikaHue CKIAAbIBACTCS W3 CHCTEMBbl MOHATUH O XMMHUYECKOM



9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbl II0 NPHUHLMILY IIOCJIEI0BATEIbHOIO PAa3BUTHs 3HAHMM HAa OCHOBE
TEOPETUYECKUX NPEIACTaBICHUN PA3HOTO YPOBHS:

— @TOMHO-MOJIEKYJISIPHOI'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMHHU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIUAIINH BEIIECTB B paCTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX (DAaKTOB, pa3BUBAIOTCS IOCJIEJOBATEILHO OT OJHOTO YPOBHS K Jpyromy,
BBITIONHSST (YHKIUH OOBSICHCHHS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue MNporpaMMbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAaHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYEHHBIX YUYeOHBIX MPEIMETOB:
«Oxpyxatomuiit Mupy, «buonorus. 5-7 knaccel» u «Pu3nKa. 7 Kiacc.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUN OCHOB XMMHUECKON HAYKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpHIL. 3agada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUW — BAXKHEUIINUX (PAKTOB, MOHATHUN, 3aKOHOB U TEOPETUUYECKUX
MOJIO)KEHUHM, JOCTYNHBIX O000OIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS TIPU N3YYSHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbopMUPOBAaHUM ¥ PA3BUTHH TMO3HABATENbHBIX YMEHUW M UX TPUMEHEHHUH B Yy4eOHO-
MIO3HABATEJLHOM U yueOHO-UCCIIEJ0BATENIbCKOM J1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBAMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NpUOOPENTH TaKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPAa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIONIMMCS YCIOBHSIM KU3HU,

— HampaBJIEHHOCTh OOYyYeHHUS Ha CHUCTEeMaTHYeCKOoe NpUOOIIeHHE O0Oydarommxcs K
CaMOCTOSITENIbHOW ~ TO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(GhOpMUPYIOIIUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH,

— obecrieyeHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOUIUMHUCS OIIbITa
pa3zHOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEbHOCTH;

— ¢opmupoBanue oOmeH GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHMBAThH SIBICHUS OKPY’KAIOLIETO MUpPA, UCIOJb3yS 3HAHUSA U
OTBIT, TONYYCHHBIE TPU W3YyUYEHUU XUMHUHU, MPUMEHATh HMX TPHU pPEIICHUU mpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH NEATEIBHOCTH;

— (opMupoBaHue y 00yUYarOMMXCs TYMaHUCTHUECKUX OTHOIICHHA, TTOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA Ui BBIPAOOTKM 3KOJOTHUYECKH IeJeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATEIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpenpbl;



— pa3BUTHE MOTUBAIIUHU K 00YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITHTAHUIO
HAa OCHOBE YCBOCHUS OOINEYEIIOBEYECKMX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

O6mee YHUCJIO 4acCoOB, OTBCHéHHBIX IJId U3YyUYCHUA XMMHUHU Ha YPOBHC OCHOBHOI'O O6H_ICFO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 yaca B Heseno), B 9 kinacce — 68
yacoB (2 yaca B HEJICNII0, U3 HUX | 9ac - CaMOCTOSTEIILHOE H3YUCHHE).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJIOBEKa. XUMHA B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue CBOWCTBa BELIECTB. ArperarHoe cocTosiHue BeulecTB. Ilonstue o
METOJIaX MMO3HaHUs B XUMUU. YucThIe BeniecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENIbHASI MOJICKYJIsSipHAst
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MoisspHas macca. B3auMocBsI3p KoJMuecTBa, MacChl U
YHClIa CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacu€rel o hopmynaM XMMHUYECKHX COCTUHEHUM.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXPaHEHHUS MAacCChl BEIIEeCTB. XuMuieckue ypaBHeHHs. Kinaccudukamus XuMU4ecKuxX peakuui
(coemuHeHus, pa3oKeHHs, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJIOH, MpaBMwiIaMH pabOThl B JIA0OpaTOpuu M MpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (U3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOM0IeHHEe (PU3HUECKUX (TIJIaBJIeHUE BOCKA, TAsTHUE JIba,
pacTupaHue caxapa B CTYIKE, KHUTICHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCJIOTOM) SBICHUM, HaOII0IeH e
W ONHCaHWE TPHU3HAKOB TMPOTEKaHMS XUMHUYECKHUX peakuuid (pas3liokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOPHIOM Oapusi, paznoxkeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (ll), usydenme crocoGoB
paszeneHus CMeceil: C TIOMOIIbI0 MarHuTa, (PUIBTPOBAHME, BBITAPUBAHUE, TUCTUIUISIIHS,
xpomarorpadusi, TPOBEJACHHE OUYMCTKH TOBAPEHHOM COJIM, HAOMIOJCHUE W OIMCaHUE
pEe3yIbTAaTOB MPOBEJEHUS OMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl, CO3/1aHUE
MojieIe MOJIEeKyYT (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3ia€MEHT M IpOCTOE BEIIECTBO.
Haxoxnaenue kuciaopona B npupoae, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peaKiud TOPSHHUS).
Oxcunel. Ilpumenenue xucnopoma. CrocoObl TMONy4EeHUsS KUCIOpoJda B Jaboparopuu U
mpoMbIIUIEHHOCTH. KpyroBopoT kuciopona B mpupoae. O30H — aloTpornHas MOIu(HUKAIAS
KHCIJIOPOJIA.

TermoBoit 3(PekT XUMHUYECKONW pEeaKIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakuu. TOMIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — »smemMeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bomopoaa B IPHUPOE,
busznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®dusznueckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HacklmeHHble u
HEHACBIIICHHbIE PAcTBOpbl. PacTBOpMMOCTh BelecTB B BOAEe. MaccoBas 10is BellecTBa B
pacTtBope. XUMHYeckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arps3HeHUEe NpUPOJIHbIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCcHJI0B. PU3NUECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyuenne okcuios.

OcHoBanmsi. Knaccudukanuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenknatypa cosieii. @usznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnyeckast CBA3b MEXY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEENIEHUE COJIEp)KaHusl KUCIOopoJia B BO3yXe, MOIyUYeHHe, coOupaHue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHUCAHME HMX CBOWMCTB, IMOJy4Y€HUE, COOMpaHHME, pacliO3HABaHUE U
U3yYeHHE CBOWCTB BOAOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEM pPAacTBOPEHUS BEIIECTB C Pa3NUYHONW PAcTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIeH pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), MCCIEOBaHNE OOpPa3I[OB HEOPTaHMUYECKUX BEUIECTB Pa3IMUYHBIX KIACCOB,
HaOIO/IEHUE M3MEHEHUS OKPAacCKH WHAMKATOPOB B PACTBOpPAx KHCIOT W IIENIOYel, M3ydeHHUe
B3auMoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMu,
peaKuuii HEUTpalnu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyTruM U3 pacTBOpa COJIU, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33]1a4 M0 TeMe «BaxkHelue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpaeneeBa. CtpoeHue aToM0B. XMMHYECKas CBSA3b. OKHUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALMKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC W IIEIOYHO3EMETbHBIE METAIIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI U THUIPOKCUIBL.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucrema xXumuueckux osnemeHros [, .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX szaep. M3oromsl. OnektpoHbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX dieMeHToB [leproaudeckoll CUCTEMbI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Mengaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINaM U EPUOIAM.



3nauenue Ileprnonanueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIs pa3BUTHs Hayku U npakTuku. J[. . MenneneeB — y4€HbIl U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenmn.

u3y4YeHHe OoO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE T'HIPOKCHIA
LMHKAa C pacTBOpPamMH KHUCIOT M ILIEJIOYEd, IPOBEICHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHUE, PEAKIIUHU PA3JI0KEHUS, COETUHEHUS).

Meoswcnpeomemnuwie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH NMpPH MU3YYEHUH XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
yepe3 HCIIOJIIb30BAHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK W MOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHBIC TOHSATHS: HAY4YHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIaccu(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIMJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsj]l, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasl peaKus

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMuU4ecKux odaemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHYECKHX
DJIEMEHTOB NEPBBIX TPEX MEPUOMNOB, Kaluus, KajblUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUNA KPUCTAUIMYECKOM PEIIETKH M BHUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX peakluil M0 pa3MuHbIM MpHU3HaKaM (IO YUCIY U COCTaBYy
Y4aCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYacTHIO KaTaiu3aropa). DK30- U
HAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPABHEHUS.

[TonsiTue 0 cxopocTu XuMHUUeckoi peakiuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsTHE O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsarne o
karanuse. I[loHsTme o0 XuMuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNME HAa CKOPOCTh
XUMHUUYECKON PEaKIMH U M0JI0)KEHNE XUMUUYECKOTO PABHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPaBHEHHMM OKHCIIHUTEIbHO--BOCCTAHOBUTENIBHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOTUTHUECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C Pa3IMYHbBIMU BHJAAMHU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS MPOTEKaHUS PEaKIMii MOHHOTO OOMEHa, IMOJIHBIC U
COKpaIlléHHbIE MOHHBIE ypaBHEHHsI peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMud Ha HOHBL
[TonsTHE O THAPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKHX PEHIETOK HEOPraHMYECKUX BEIIeCTB —
METaUIOB M HeMmeTauioB (rpadura W anamasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakuu OT BO3IAEHCTBHS pPa3iIMUHBIX
($akTOpoB, UCCIIEOBAaHHUE 3JEKTPOIPOBOJHOCTU PACTBOPOB BEILECTB, IpOLiEcCa JUCCOLMALUN
KHUCTIOT, IIeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX IMPHU3HAKK NMPOTEKAHMs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHHWE BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOpeHHE, peakUuu pPas3ioKEeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEHIECTB C IMOMOIIBI0O KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pEelIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl 4 X coeJUHEHHSA

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
crernieHu okucieHus. CTtpoeHue M (U3MYECKHe CBOWCTBA MPOCTBIX BEIIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJiopa (B3aMMOJIEHCTBHE C MeTallaMH, HeMeTallJaMH,
mienoyamu).  XsopoBoaopod. ConsiHast KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyUYEHHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHUMHUYeckue cBoiicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuu,
JeXale B OCHOBE MPOMBILIUIEHHOTO croco0a Moidy4deHUs cepHod KucioTel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cylbdaT-uoH. HaxoxneHue
ceppl M €€ COEIMHEHUH B TMpUPOAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKAIOIIEH Cpelbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALICHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, paclpoCTpaHEHHE B MpHpoJe, (U3NYECKHe WU
XUMHUYECKHe CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndeckue u XuMHUIECKHe
CBOICTBa, noxy4yeHue u npuMeHeHne. Conu aMMOHMs, UX (PU3MUECKHUE U XMMUYECKHE CBONCTBA,
npuMeHeHre. KadecTBeHHas peaklids Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJIy4eHHE,
¢u3nueckue M XUMHUYECKHE CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOMIEH Cpelbl COSATMHEHUSIMHU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKALIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun Qocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictra. Ancopouus. Kpyrosopor yriepoja B mpupose.
Oxcuapl yriaepona, ux pU3N4YecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJYYCHHUE W NPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIEMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TII00aJBHOTO TOTEIUICHUS KiIMMarta, MapHUKOBBIH 3¢ dekr. YrompHas kucimora u eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJy4deHHE U NpuMmeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX yriepoja
(MeTaH, 3TaH, JTWJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIEBOJOPOAOB (yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX NepepaboOTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [I0HATHE 0 OMOJIOTMYECKN BXKHBIX BEIIECTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBa, IOJy4€HHE U NpPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOumme mnpencraBieHuss o6 okcuge kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxHeilmue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€PHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumMenn:

U3y4YeHHE 00pa3ll0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3llaMH XJIOPUIOB (TajJOr€HUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepHuaoB), HaOdIoleHHEe Tpolecca OOYIVIMBaHUS  caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYE€HHE XUMHUECKUX CBOMCTB pa30aBiIeHHOW CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEINUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHAJIOB), 00pa3liaMH a30THBIX U (PochOpHBIX yA0OpEHHIA,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdarT-uOH U HU3y4YeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHUANIOB), M3YUEHHE MOJENEH KpUCTANIMYECKUX PEHIETOK aiamasa,
rpaduta, ¢yJUiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTUBOra3a, NoJy4YeHue, CoOOupaHue, paclo3HaBaHue
U U3y4YCHHE CBOWCTB YIJIEKUCIIOTO ra3a, MpOBEJCHHME KadeCTBEHHBIX PEAaKIMi Ha KapOoHAaT U
CHWJIMKAT-HOHbl W MW3Y4YEHHE MPU3HAKOB MX IMPOTEKAHMs, O3HAKOMJIEHHE C MpPOLyKLHUEN
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4y 10 TeMe «BakHeniue
HEMETAJJIbl U UX COCIUHEHUS.



MeTtasibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoit cucreme xumuueckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psAJ HanpsHKeHUH MeTauioB. Pu3MYecKue U XUMUYECKUE
cBoiicTBa MeTayioB. OOmuMe crnocoObl MoMydeHus] MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 3J1eMeHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHUE B Mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: nojoxeHnue B Ilepuogmueckoit
cucreme xumuueckux snemeHToB [[. WM. MeHueneeBa, CTpOEHHME MX aTOMOB, HaXxO0XJICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus W KalblMs. BakHeilne coequHEHUs
KanbpIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxkenue B llepumoamdeckoir cucteMe Xumudeckux sjemeHToB 1. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJeHUE B mpupoje. Ousznyeckne U XUMHUYECKUE CBONCTBA
aTrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCHIa AITFOMIHHUS.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB J[. .
MeneneeBa, CTpO€HUE aTOMa, HaxoXJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocra, coiicTBa u
MOJTy4YCHHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMh MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4YeHUE Pe3yJbTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KAIBIUS U HATPHUS C BOJOU (BO3MOXKHO MCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, IMpoIlecca TOPEHHUs JKele3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaklMi Ha MOHBI: MarHus, Kajbllvs, alFOMUHUS, ITMHKa, xene3a (1) u xenesa
(1), meau (1), HaOrOIEHME U ONKCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aFOMUHUS U TUJIPOKCUJIA IMHKA, PEIICHHE HKCIIEPUMEHTANbHBIX 3a/1a4 110
TeMme «BakHelme MeTamibl U UX COCTUHEHUSD.

XuMus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoins mpH XUMHYECKHX OXKOTax H
OTPAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAroIIel cpepl (TIpenenbHas JoMyCcTUMast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

n3ydeHne 00pasIoB MaTeprajoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJUMEPHBIC MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPHU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIIAETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/AEJIBHBIX PEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1Me eCTeCTBEHHO-HAYYHbIC TOHATHS: HAY4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKas pEMIETKA, CIUIaBbl, (U3UYECKHE BEIHYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢dorocunHre3, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC TOPOJBI, IOJC3HBIC
HCKOIaeMbI€, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIe O0Y4YEHHUsI XMMUHU B €UHCTBE YUE€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMHU  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMHU U HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT IPOLIECcCaM CaMOIIO3HAHMsI, CAMOPA3BUTHS U COLMATIM3ALMN 00yYarOIIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPaXKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALWH M PACHIMpPEHHE OIbITa ACATEIBHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YAaCTH:

1) naTpHOTHYECKOr0 BOCITUTAHMSL:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKM B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpManueil 0 MepedoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTAaBICHNUS O COLHUAIBHBIX HOpMax M IMpaBWJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOI,
y4eOHO-HUCCIIeIOBATENbCKON, TBOPUECKOW W JAPYTMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATENBHOCTH NP BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOINIOHMMAHHUIO M B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW AesTenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKA CBOMX TOBApPHUINEH C MO3WIHMHA HPAaBCTBEHHBIX M
NPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  MpPEJCTAaBICHHS O  BELIECTBE UM  XHMHYECKOH  peakiud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY ISt
NOHMMaHHS  CYIIHOCTH HaydyHOW KAapTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJBI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOIHON CPENloid, O POJH
XMUMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

NO3HABATENIbHbIE MOTHBBI, HAlpaBIECHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM IO XHMMH,
HEOOXOIUMBIE JUII OOBSCHEHHS HaOIOJAaeMbIX IPOIECCOB W SIBJICHWH, II03HABATEIILHOM,
WHPOPMAIMOHHON M YNTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITETIHHON PaOOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHNHBIMH TEXHUUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTEpec K OOy4eHHI0 M TMO3HaHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHUI0, MIPOCKTHON M HCCIEN0BATEIbCKON AEATENBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTH U YPOBHs 00y4EHUS B AJIbHEHILEM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBbI:

OCO3HaHME IIEHHOCTU JKHU3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 3I0pPOBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 JXKW3HU, OCO3HAHME IIOCIEACTBUH U HENPUATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOrojsl, HApKOTHKOB, KYpPEHHS), HEOOXOAWMOCTH COOJIOACHUS



mpaBuj 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKMMHU BEIIECTBAMHU B OBITY M pealbHON
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

UHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO Mpodeccuii u Tpya pa3iuaHOro poJia, YBaXKCHHE K
TPyAy W pe3yibTaTaM TPYJOBOH JEATEIILHOCTH, B TOM YHCJIEC Ha OCHOBE IPUMCHCHUS
OPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAHHBIH BHIOOp WHAMBUIYAIBHOH TPaeKTOpHUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoW MpodecCHOHATBHON JEATEIbHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHIA, TOTOBHOCTh aJIalITUPOBATHCS B MPO(ECCHOHANBHOM cpee;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOTO M OE30MaCHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY U TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIO/ICHHSI TIPAaBUII 0€30ITacHOTO TOBEACHUS MpH paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYalMX, YTPOKAKOIINX 30POBBIO U )KU3HU JIKOJICH;

CHOCOOHOCTH TPUMEHSTh 3HAHUS, MOJY4YacMbIe NMPU U3YyUYCHHUH XUMHH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl TIOBBIIICHUS YPOBHSI SKOJIOTUYECKON
KyJbTYPBbl, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM M IyTeH WX PeIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHHA PYKOBOJACTBOBATHCA WM B
M03HABATEJILHOM, KOMMYHHUKATHBHOM U COLMAILHOW MIPAKTHKE.

METAIIPE/IMETHBIE PE3YJIBTATBI

B cocraBe merampenMeTHBIX pe3yJbTAaTOB BBIACISIOT 3HAYMMBIE A (opMUpOBaHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUIM, THUMOTe3a, (akT, cUCTEMa,
MPOILIECC, IKCIIEPUMEHT U JAPYTOe.), KOTOPBIE UCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMETaxX U MO3BOJISIOT Ha OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[[EJIOCTHOW HAay4YHOW KapTHHE MHpa, U YHUBEpCaJbHbIE YueOHBbIC NEHCTBUs (ITO3HABATEJIbHBIC,
KOMMYHHKATHBHBIC, PETYIATHUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBePCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jornueckune aeicTBUs:

YMEHHUS UCHOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIIUIEHUS TP OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICII XUMUYECKUX TMOHATHH  (BBIACNIATH MX XapaKTepHbIE MPU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JIPYTUMHU TOHATUSIMH), UCTIOIB30BATh MOHATHS JIsI OOBSICHEHUS
OTIENbHBIX (AKTOB W SBJICHUMW, BHIOMpPATh OCHOBAaHUS W KPUTEPHH I KIacCHU(DUKAIIUU
XUMUYECKHUX BEHIECTB U XMMUYECKUX PEAKIUM, YCTaHABIMBATh IPUUMHHO-CIIECTBEHHbIE CBS3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE TIPUMEHATH B MPOIECCE TO3HAHUS TMOHATUA (MIPEAMETHBICE U METaIlpeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, WCIONB3yeMbIE B XHMHH, MPEOOPa30BBIBATH IIUPOKO
MpPUMEHSIEMbIE B XMMUU MOJICJIbHBIEC MPEJCTABICHUS — XUMHUUYECKUIM 3HAK (CUMBOJI DJIEMEHTA),
XuMu4eckass (opMmylia W ypaBHEHHE XHMHYECKOM pEakuu — TPU PEIICHUH Yy4eOHO-
MO3HABATENIBHBIX 3a/ad, C YYETOM OTHX MOJEIBHBIX TMPEJCTaBICHUN BBIABISITH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIINH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBCHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YUAEMBIX MPOIIECCaX U SIBICHUSIX.



Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.

YMEHHE HCIOJb30BATh MOCTABJICHHBIE BONPOCHI B KAadeCTBE MHCTPYMEHTAa MO3HAHUSA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHUIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHHUIO YUEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0II0JaTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3yabTar, (opMyIHpOBaTh OOOOIICHHS W BBIBOJBI MO pe3yJbTaTaM MpPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3IMYHBIX BUI0B
1 OpM MPEICTABICHHS, TOTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTepaTypa
XUMHYECKOTO COJIEpP)KaHMs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpPUTHUECKU
OILICHUBATh IPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATH Pa3IMUHbIe METOBI U 3alPOCHI MPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBITOJHEHHS yUE€OHBIX U MO3HABATEIbHBIX 3324
onpeAenéHHOr0 THIMA, MPUOOPETeHHE OMbITa B OO0JACTH HCHOJB30BaHUA HH(POPMAIIOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJIeCHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMy mpeacTaBiIeHUsS
UHPOPMALMK W WUTIOCTPUPOBATH PEIIAeMbIe 3aJlaud HECIOXHBIMH CXEMaMH, JUarpaMMaMH,
apyrumu popmamu rpauKu ¥ UX KOMOUHAIIUSMU;

YMEHHE HCMOJIb30BaTh U aHAIU3UPOBaTh B Ipolecce y4yeOHOM M MCCIeq0BaTENbCKOM
NeSITeTbHOCTH WH(POPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO35SHUCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKPY>KaIOIIe TPUPOTHON CPEJIbI.

KoMMmyHuKkaTHBHBIE YHHBepcaIbHbIe YyueOHbI€ el CTBHUS:

YMEHHUsl 3aJaBaTh BONPOCHl (B Xoie nauanora M (WiIM) AUCKYCCHH) TO CYILECTBY
oOcyxmaeMoll TeMbl, (HOPMYITUPOBATh CBOM NPEJIOKEHHUS OTHOCHUTEIFHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS MPECTABIAT MOMyUYEeHHBIE PE3YIbTAThl TO3HABATEILHON NEATEIbHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAlMI0 PEe3yNbTaTOB BBINOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, y4€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHMKAMM B COBMECTHOW IMO3HABATEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHH BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OoOLIMX HMHTEPECOB U COrJlacoBaHMs MO3UIUN (0OcykaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE
HITYPMBD», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, ONpe/elieHIe KPUTEPHEB MO OIEHKE KauyecTBa
BBITTOJIHEHHOHN paboTHI U JAPYyTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiicTBUS:

YMEHHE CaMOCTOSITENIHO OTPEACTATh e IeATeIbHOCTH, JIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBEIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelIeHHs Y4eOHBIX M IO03HABaTEJIbHBIX  3aad,
CaMOCTOSITENILHO COCTABJISTh WM KOPPEKTUPOBATH MPEAJIOKEHHBIA AJITOPUTM JEHCTBUHN MpU
BBIMIOJTHEHUH 3aJaHUl ¢ y4€TOM IMOJIy4eHHUs HOBBIX 3HAHMA 00 wH3ydaeMblX OOBEKTax —
BEIIECTBAX U PEAKIIUSIX, OLIEHUBATh COOTBETCTBHUE IMOJYYEHHOTO pe3yJIbTaTa 3asBJICHHOMN LU,
YMEHHE HUCII0JIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMbIe B YCIOBUU 3a/IaHUH.



IMPEAMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMETHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENLHOTO COJACPKAHMUSA,
YCTAHOBJICHHOTO JaHHOM (exepanpHOW pabodell MporpaMMol, BBIIENAIOT: OCBOCHHBIC
o0yyarolMMUCsT HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBUMH, cnenuduueckue ais
OpeaMETHOW 00s1acTh «XUMHS», BHUIBl JEATEIBHOCTH IO TOJXYYEHUIO HOBOI'O 3HAHHUA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYallUsX.
K xonmy oOydenus B 8 kiiacce mpeIMeTHBIE pe3ysibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh y 0OYHAIOLINXCS YMEHUH:
PacKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX IOHATUI: aTOM, MOJIEKYJIa, XUMUYECKHI JIEMEHT,
IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOHAs), BaJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAasi M MOJIEKYyJIIpHas Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas JI0Ji1 XMMHUYECKOTO 3JE€MEHTa B COECIUHEHUM, MOJISIPHBIM 00BEM, OKCHUL,
KHCJIOTa, OCHOBaHUE, COJb, 3JEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIICHUS, XMMHYECKas
peakiys, KiaccupUKalus peakuuid: peakluu COEJUHEHUs, PeaKLHMU pPa3IokKEeHUs, peaKluH
3aMeIICHUs, peakuyd OOMEHa, 3K30- W JHAOTEPMHUYECKHE PpEaKIUH, TEIUIoBOoW 3(¢eKT
peakuuu, SApO aroMa, SJEKTPOHHBIM ClIoMl aroma, aroMHas oOpOUTalb, pajJuyc aroma,
XMMHYECKasl CBA3b, NOJIIPHAs M HENOJIApHAs KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, MOH, KaTHUOH,
aHHMOH, PacTBOP, MACCOBas JI0J1s1 BelLlecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;
WJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKHMX IOHATUN U NPUMEHATH 3THU NOHSTHS
IIPY OIIMCAHWM BELLECTB U UX IPEBPAICHUN;
HCIOJIb30BaTh XMMHYECKYI0 CHMBOJMKY JUISI COCTaBJIE€HMsSI (OpMyJ BEUIECTB M YpaBHEHHM
XMMHYECKHUX PEaKIINii;
OTIpe/ENATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENIEHb OKUCIICHUS
9JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPUHAJIEKHOCTh BEIIECTB K ONpENeIEHHOMY Kiaccy
coemuHeHH 1o dopMyraM, BUJ XUMHUYECKOW CBs3u (KOBAJICHTHAass W HWOHHAs) B
HEOPraHUYECKUX COCIUHEHMSIX;
packpsiBaTh cMbici [lepuogudeckoro 3akona JI. M. MenneneeBa: JeMOHCTpHUpOBAThH
IIOHMMAaHHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX DJIEMEHTOB OT MX ITOJIOKECHHUS
B [lepuonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAaCChl BEIIECTB, NOCTOSHCTBA COCTAaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOraipo;
OMMCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy [leprogudeckoil cCHUCTEMbl XUMHYECKHX
AJIEMEHTOB: pa3InyaTh MOHATHUS «TJIaBHAs MOArpynna (A-rpynmna)» U «rmobodHasl moarpymnmna
(b-rpynma)», manbie U OONBIIME TEPHOIBI, COOTHOCHTh 0003HAUEHUS, KOTOPhIE UMEIOTCS B
tabmuue «llepuoanyeckas cucteMa XuMudeckux siaeMenToB Jl. V. MenzaeneeBa» ¢ YMCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB U 3apsj sjpa, odiiee
YHCJIO 3JIEKTPOHOB U pacrlpe/iesieHne UX MO JIEKTPOHHBIM CIIO0SIM);
KJIacCU(UIUPOBATH XMMUUYECKHE JIEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XUMUYECKUE PEAKIINH
(M0 4MCITy ¥ COCTaBY Y4YacTBYIOIIMX B pEaKLMU BEIIECTB, O TEIIOBOMY 3D (DEKTy);
XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEPXKAAs ONMCAHHE MPUMEpPAaMH  MOJEKYJSAPHBIX YPaBHEHUH COOTBETCTBYIOIIHX
XUMHYECKUX PEaKIIUi;
IIPOTHO3MPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KAaueCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHUsSI XUMUYECKUX ITPEBPALLICHUM B PA3JIMUHBIX YCIOBUSIX;
BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELECTB, MACCOBYIO JIOJIIO
XMMHYECKOTO 3JIEMEHTa 1Mo (opMysie COSIWHEHHs, MAaCCOBYIO JOJIO BEIIECTBA B PAacTBOpE,
IIPOBOJUTH PACYETHI [0 YPABHEHHUIO XMMUYECKOM pPEaKIUu;



MIPUMEHSTh OCHOBHBIE ONEPAIIMH MBICIIUTEIbHON AEITEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00001IeHNe, CUCTeMAaTHU3alMI0, KIACCU(PUKALUIO, BBIABICHUE MPUYHMHHO--CIEACTBEHHBIX
CBSI3€M — JUIS M3YYCHUS CBOWMCTB BEUICCTB M XMMHUYECKUX PEAKIUH, €CTECTBEHHO-HAyYHBIC
METOJIbI MMO3HAHUsI — HAOII0JICHNE, U3MEPEHUE, MOACIUPOBAHNE, YKCIIEPUMEHT (pEaIbHBIN U
MBICJICHHBIN );

CJIeIOBaTh MpaBUJIaM MOJIb30BAHUS XUMUUYECKOM MOCY 101 1 J1abopaTOpHBIM 000PYIOBaHHEM, A
TakKe TMpaBUiiaM OOpalleHUs C BEHIeCTBAMH B COOTBETCTBUU C HHCTPYKLUMSIMH IO
BBITIOJTHEHUIO  J1a0OpAaTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYEHHUIO U COOMPAHHUIO
razoo0pa3HbpIX BeHIeCTB (BOJOpPOJAa U  KHUCIOPOJa), MPUTOTOBIECHUIO PAaCTBOPOB C
ONpeACIEHHON MacCOBOM JOJIEM PAacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh M IPOBOJUTH
XUMHYECKHE IKCIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB IIENIOYEl M KHUCIOT C MOMOIIBIO
WMHIUKATOPOB (JaKkMyc, (heHondraner, METUIOPAHK U IPYTHE).

K koHy oOyueHus B 9 kjacce MpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHHI:

PacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHUX IMOHATHH: XUMUYCCKHUI JJIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTHUOH, aHHWOH, TIPOCTOC  BEIIECTBO, CIIO)KHOE  BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPHUIATEIILHOCTh, CTEIICHb OKHUCIICHUS, XUMHUYECKas pPEaKIHs, XUMHYECKas CBS3b,
TerI0BOM 3G (eKT peaklnu, MOJib, MOJIIPHBIA 00BEM, PACTBOP, SIEKTPOIHUTHI, HEINEKTPOIUTHI,
ANEKTPOIUTHYECKAs IUCCOLMAIUS, PEAKIHMH HOHHOTO OOMEHa, KaTaliu3aTop, XHMHUYECKOe
paBHOBECcHE, OOpaTHMBIE M HEOOPATUMBIC PEAKIUU, OKHUCIHTEIHbHO-BOCCTAHOBHUTEIHHBIC
peaKknuu, OKUCIWTEIh, BOCCTAHOBUTENb, OKHCIICHHE W BOCCTAHOBJICHHWE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMUYECKas CBSI3b (KOBAJICHTHAS, HOHHAS, METAUTHICCKAs ), KPUCTAJUTHYECKAS
pemérka, KOppo3us METAJIOB, CIUIaBbl, CKOPOCTh XHWMHUYECKOW pEaKIuu, MpeaebHO
nonyctumasi konuentpamus [1/IK Bemectsa;

WUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHATHN W TPUMEHSTH 3TH TOHSTHS
IIPY ONTUCAHWH BEIIECTB M MX TPEBPAIICHHUI;

WCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY ]IS COCTaBJICHHS (OPMYJ BEHICCTB M YPaBHCHHM
XUMHYECKUX PEAKIIU;

OTIPE/ICIIATh BAJICHTHOCTh W CTEMEHb OKHCICHHUS XUMHYECKHX D3JIEMEHTOB B COCAMHCHHSIX
Pa3IMYHOTO COCTaBa, MPHHAUICKHOCTh BEHIECTB K OMPEACIEHHOMY KIIACCy COSAMHEHHWH I10
dbopmynaM, BHJI XUMHUYECKOW CBs3W  (KOBaJIGHTHAas, WOHHAs, MeETaJUTMYecKas) B
HEOPTaHMYECKUX COSAMHEHMSIX, 3apsii MOHA MO XUMHYECKOW (opMmylie, XapakTep Cpelbl B
BOAHBIX pAacTBOpaX HEOPraHUYECKHX COCIWHEHUH, THUI KPUCTALUIUYECKOW PEIETKU
KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbici [lepuogmyeckoro 3akona [[. M. MenpgeneeBa u JAEeMOHCTPUPOBATH €T0
MMOHMMAaHHE: ONKCHIBATH M XapaKTepu30BaTh TabmudHyro (opmy Ileprommdeckoil cHcTEeMBI
XUMHYECKHUX DJIEMEHTOB: Pa3inyaTh MOHATHS «TJaBHas MOATpyIa (A-rpynmna)» U «rmododHast
noarpynna (b-rpynma)», maneie U OONbIIME MEPUOABI, COOTHOCUTH O0O3HAUEHUS, KOTOPHIE
UMEIOTCS B TIEPHOJMYECKON TaOJHIe, ¢ YHCIOBBIMH XapaKTCPUCTHKAMHU CTPOCHHS aTOMOB
XUMHYECKHX AJIEMEHTOB (COCTaB U 3apsij siipa, 00Ilee YICIo 3JIEKTPOHOB U paclpeesieHue ux
M0 DJIGKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTHM B WM3MEHEHHUHM CBOWCTB
AJIEMEHTOB U WX COSAMHECHUN B Ipe/esiaX MallbIX MEePUOJOB M TIABHBIX MOATPYII C y4ETOM
CTPOCHHS MIX aTOMOB;

KJIacCU(UIUPOBATH XUMUUECKHE IEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XUMUYECKUE PEAKIIH
(Mo 4ucay W COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TeriaoBoMy 3ddexTy, mo
M3MEHEHHUIO CTENEHEH OKUCICHHUSI XUMUYECKUX JIEMEHTOB);



XapaKTepU30BaTh (OMUCHIBATh) OOIIME M CHEIU(UUSCKHE XHUMHUYECKHE CBOMCTBA MPOCTHIX H
CJIOKHBIX BEILIECTB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN
COOTBETCTBYIOIMX XUMUYECKUX PEAKIIHIA;

COCTABIISATh YPABHEHHS DJICKTPOIUTHUECKON TUCCOIMALINU KUCIIOT, IEI0Yel U COJeH, TIOTHbIe
U COKpami€HHbIE ypaBHEHUs peakUMii HOHHOro OOMEHa, YypaBHEHHUS  pEaKIIHil,
MOJTBEPKAIOUINX CYIIECTBOBAHUE T'€HETHYECKOH CBSI3M MEXIY BEIIECTBAMH Pa3IHYHBIX
KJIACCOB;

pacKkpblBaTh  CYIIHOCTb  OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUd  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAILIEHUI B PA3INYHBIX YCIOBUSAX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO JOJIO
XUMHYECKOTO 3JIeMEHTa Mo (opMmysie COeTUHEHHS, MAacCOBYIO JIOJII0 BEIIECTBA B PAacTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOW PEaKIINU;

coOJIIOIaTh TPaBUIIa TTOJIB30BAaHMS XUMUYECKOH MOCYI0H M J1ab0paToOpHBIM 000PYAOBaHHEM, A
TaKXKe MpaBuiIa 0OpaIIeHus C BEMIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJTHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO TOJYYEHHIO M COOMPAHHMIO Ta3000pa3HBIX BEILECTB
(aMMHaKa 1 yTriIeKucioro rasa);

MPOBOANTh PEAKIMH, TMOATBEPXKIAIONINEe KAYeCTBEHHBIH COCTaB pPa3jMYHBIX BEIIECTB:
pacrno3HaBaTh OINBITHBIM MYTEM XJIOpUI-, OpOMUI-, HOAMI-, KapOoHaT-, docdar-, CUIHUKAT-,
cynb(har-, TUAPOKCUI-HOHBI, KATHOHBI aMMOHHS ¥ HOHBI HM3YYCHHBIX METAJUIOB,
MPHUCYTCTBYIOIINE B BOJAHBIX PaCTBOPaX HEOPTAaHMYECKHX BEIECTB;

MIPUMEHSITh OCHOBHBIE ONEPAIIMH MBICIUTEIBHON AEITeTbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00001IeHNEe, CHCTEMATH3AINIO, BBISIBICHNE TIPUYUHHO-CICICTBEHHBIX CBSI3€H — JUIS M3YYEHUS
CBOMCTB BEIIECTB U XHMHUYECKUX PEAKIUi, €CTECTBEHHO-HAYyYHBIE METOJbl TMO3HAHUSI —
HaOJI0IeHNe, U3MEPEHNE, MOIETIMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosau4vecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB K n DJieKTpoHHbIE (U (PPOBBIE)
n/n U TeM MPOrpamMMbl Bcero OHTPOILHDLIC PaKThHecKue o0pa3oBaTe/ibHbIE Pecypchbl
padoThbI padoThI
Pa3nea 1. IllepBoHaYaIbHbIe XUMUYECKUE MOHITHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
' IIPaKTUYECKON https://m.edso0.ru/7f41837c
JIeATEeILHOCTH YeJIOBEKA
19 BemectBa 1 xuMuueckue 15 1 bu6mmoreka [IOK
' peakiu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2. BaxkHelilye npeacTaBuTe/ Il HEOPraHUYeCKUX BellecTB
21 Bosayx. Kucnopos. 6 bu6nmoreka [JOK
' [TonsiTne 06 okcHmax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstue o 8 1 bubnuoreka [IOK
' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [lonstue 5 1 1 bu6mmoreka [IOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837c
2.4 gec: N 11 1 1 bubmorexa HOK
' p - https://m.edsoo.ru/7f41837c
COCTMHCHU I
Hroro mo pazneny 30

Pasznea 3. llepuoguueckuii 3axon u I1

Xumuueckas cBsi3b. OKHCIUTENbHO-BOCCTAHOBHTEIbHbIE PC€aKIIuH

3.1

[lepronnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHUYECKHUX HIEMEHTOB /.

7

epHoAMYecKasi CHCTeMa XUMHYeCKHUX d1eMeHTOB [I. . MenaeneeBa. CTpoeHue aToMoB.

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c




N. MenneneeBa. Ctpoenue

aroma
XuMHYecKasi CBSI3b.

39 OKUCIUTENbHO- 8 bubmuorexa [JOK
BOCCTAHOBHUTEIILHBIC https://m.edsoo.ru/7f41837¢c
peakIuu

Hroro no pasneny 15 fé‘fﬁﬁﬁ?ﬁ%gﬁ%mmwc
PesepBHOE Bpems 3 BH6J,IHOTeKa LOK

https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB 68

[10 [TIPOT'PAMME




9 KVIACC

KoaudecTBo 4acoB

Ne HanmenoBaHue pa3/ie/ioB U TeM Kontpo e Ipaktuueckue JuiekTpoHHbIE (HU(POBDbIE)
HTPOJILHBI THYECKH
n/n MPOrpamMmbl oOpa3oBaTejibHbIe pecypchl
porp Beero padoThbI padoTbI P pecyp
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKuu
11 [ToBTOpeHue u yrioyOneHue 3HAaHHA 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3JieJIoB Kypca 8 Kiiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmmoreka [JOK
' XUMHYECKHUX PEaKIUi https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAST TUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
OO6m1as xapakTepucTruka
2.1 XH;;/I;e)C(KEXKaTngﬁe;?(I){B VIIA- 4 1 Bubmiorexa LOK
' https://m.edso0.ru/7f41a636
rpynsl. I'amorenst
06
2.2 Ninseckiy neverTon VIA- 6 bubmorexa LOK
' N https://m.edsoo.ru/7f41a636
rpynmbl. Cepa U e€ coeuHeHus
OO61as xapakTepuCcTHKa
23 XUMHUYECKHUX AJIeMeHTOB VA- 7 1 bubmmoteka IIOK
' rpynnsl. A3oT, pocdop u ux https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepucTHKa
24 XUMHYECKHX 2J1eMeHTOB |V A- 8 1 5 but6mmoreka [IOK
' TPYIIIBL. YTIEPOI U KPEMHUN U UX https://m.edsoo.ru/7f41a636
COCIUHCHHUS
Uroro no pazgeny
25




Pa3pen 3. MeTaJJIBI M BX COETUHEHU S

. bu6nmmorexa [IOK
31 Obuwe cpojicTsa MeTajuI0B 4 https://m.eds00.ru/7f41a636
32 Baxneiimue MeTauibl 1 UX 16 bubnuorexa [JOK
' COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumusi 4 OKpyKammas cpeaa
41 BemectBa 1 MmaTepuanbl B )KU3HU 3 bubnunoreka LIOK
' yeloBeKa https://m.edsoo.ru/7f41a636
4.2
Hroro mo pazneny 3
PesepBHOE Bpems 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne Hdara uudgposbie
/i Tema ypoxka Beero KOﬁHTpOHLHBIe H[%aKTH'ICCKHe W3yuenus 0GpazoBaTeIbHbIE
padoThI padoTsl pecypesI
1 [Ipenmer xumuu. Poiab XuMuu B KU3HU 1 bu6mmoreka [IOK
yesioBeka. Tena u BelecTna 05.09.2023  https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTO1aX MO3HAHUS B 1 bu6mmorexa [IOK
XUMHHU 07.09.2023  https://m.edsoo.ru/ff0d227e
[IpaxTuueckast padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yuctele BemecTBa u cMecu. CriocoObl 1 bubnuorexa [JOK
paszueneHus cMecen 14.09.2023  https://m.edsoo.ru/ff0d26ca
I1 02
5 ((5;”;;3{?:’23252;21\2’ npumepe 1 bubmorexa LOK
8 . PHMEp 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COJM)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa [JOK
21.09.2023  https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HAaK! 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHUYECKHX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 clOKHBIE BELIECTBA 1 bubmorexa LJOK
28.09.2023  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUCHHE 1 buGmorexa LIOK
03.10.2023  https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunueckas popmyia. BageHTHOCTB 1 bubnuorexa [IOK
aTOMOB XHUMHYECKHUX JIEMEHTOB 05.10.2023  https://m.edsoo.ru/ff0d2eae




OTHoOcHUTENbHAsA aTOMHAs Macca.

bubmuoreka [JOK

1 OTHOCuUTENbHAsE MOJIEKYJISIpHAsI Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIMHEHNUHU 12.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bubmuoreka [JOK
Momnsipaast macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMHYECKasi PeaKIus 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCcioBUs IPOTEKAHUSA bu6mmoreka [IOK
XUMUYECKUX PEaKIIUn 24.10.2023 | https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpPaHEHMsI MACChI BEILIECTB. bubnnorexa [HJOK
XUMHUYECKUE YPABHEHHUSI 26.10.2023  https://m.edsoo.ru/ff0d3b88
B
| e e Busmorea 101
HHECTBA 1O YP 07.11.2023  https://m.edsoo.ru/ff0d5708
peaknui
o | Eeobmeaun oo pssie Bumorea 10K
. P : 00.11.2023  https://m.edsoo.ru/ffod3f34
3aMelIeHus, 0OMeHa)
M. B.JI — y4EHBIN-
19 9H I/IKJ‘I(?I'IIVICOIITI(();OBO6Og qee?{lljg " bubmorexa [JOK
1 et o 14.11.2023  https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAaHUI
20 KonTponsHnas padora Nel no Teme bubnnoreka [JOK
«BeecTBa 1 XUMUYECKUE PEAKIIMI 16.11.2023  https://m.edsoo.ru/ff0d4290
B — .C
21 B:;H}’;a KI(/:II(\;IJ'?((): Boraggaane?\f{::;z u bubmiorexa [JOK
AYxd. oA 21.11.2023 = https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
® .
p | Somemes e e Busorea 10K
POAia peaKtt ’ 23.11.2023 @ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 00 okcuaax
C 0
23 nef%oocoaTIZ)I I:JOI/JII ﬁqrfl: H;I;LI;LPIIJ(i?{I)HOOHCE;E bubmorexa LJOK
patop P ' 28.11.2023 = https://m.edsoo.ru/ff0d497a

[IpumeHeHue Kucaopoa




TennoBoii 3 PeKT XMMUIECKOI
peaKIuu, MOHSATUE O

bu6mmoreka [IOK

24 TEPMOXUMHYECKOM YPaBHCHHH, IK30- U 30.11.2023  https://m.edsoo.ru/ff0d4790
OHIOTEPMUUYECKUX PEAKITUIX
T .
25 | S s ovonebu oo Buorexa LIOK
P AYXa, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHUS
11 0
26 «rp[?)iTPtI{:iilKeaz E?)ngzIJjHe?,KIL(::;ng a bubanorexa LIOK
y N p poaa, 07.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY
27 Bopopon — snemeHT u npocroe bu6mmoreka [IOK
BemecTBo. HaxoxaeHnue B mpupoie 12.12.2023  https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKUEe CBOMCTRA bubmuorexa [JOK
Bojiopoza. [Ipumenenue Bogopoaa 14.12.2023  https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KUCIOTAX U COJISIX bubinorexa LIOK
19.12.2023 @ https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy4eHus BOAOPOIa B bubnnoreka [JOK
nabopaTtopuu 21.12.2023 @ https://m.edsoo.ru/ff0d4dd0
IT 04
3| domyeere s oonpams soapens Buorexa LIOK
Y ¥ : 26.12.2023  https://m.edsoo.ru/ff0d4f42
U3YYEHHE €r0 CBOMCTBY»
30 MomnsipHblii 00BEM ra30B. 3aKOH bubnnorexka [JOK
ABoraapo 28.12.2023 | https://m.edsoo.ru/ff0d542e
B ..
n | Do o Susmorera LOK
H MY 09.01.2024  https://m.edso.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HJIH 00BEMY
B ..
34 L;iiceiillgﬂ 22161? erp? i; ajc?lfogg 3aKOHa bubmnorexa LIOK
yP .. peakil . 11.01.2024 @ https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI ra30B
25 gi)nilfqecxne M XUMHUYECKHE CBOMCTBA Butmorexa LOK
8 16.01.2024  https://m.edsoo.ru/ff0d587a




Cocras ocuoBauuii. [Toustre 00

bubmuoreka [JOK

36 WHUKATOpax 18.01.2024  https://m.edsoo.ru/ff0d59e2
g | Do e Hucmems o 0K
- paeTBopaL 23.01.2024  https://m.eds00.ru/ff0d5bA40
MaccoBasi 10Jis BEIIECTBA B pACTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «lIpuroToBieHne pacTBOPOB C bubnmoreka [JOK
onpeieIEHHON MacCOBOM J10J1ei 25.01.2024  https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA»
39 KonTponbnas paborta Ne2 o teme bubnuorexa [JOK
«Kucnopona. Bogopoa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKkcHbl: cOCTaB, KIIacCU(UKAIINS, bubnuorexa [JOK
HOMEHKJIATypa 01.02.2024  https://m.edsoo.ru/ff0d664e
n .
g | e e ool Sumorea 10K
’ P 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHWMsI: cOCTaB, Kaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa 08.02.2024  https://m.edsoo.ru/ff0d67ca
43 ITonyyeHnue U XMMHUYECKUE CBOMCTBA bubnnorexka [JOK
OCHOBaHUM 13.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bu6nmoreka [JOK
HOMEHKJIATypa 15.02.2024  https://m.edsoo.ru/ffOdfee?
45 [TosrydyeHne U XUMHUYECKUE CBOKCTBA bubnuoreka [IOK
KHUCIIOT 20.02.2024  https://m.edsoo.ru/ffOdfee2
16 cnocotm monyenin. xivmeorie BuGiorea LIOK
N Y ’ 22.02.2024 | https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Perenue
q | e Busorea 0K
P 27.02.2024  https://m.edsoo.ru/00ad9b7c

COETUHEHUIN




48 I'eneTnueckas CBA3b MEXAY KIACCAMU bubnmoreka [JOK
HEOPraHUYECKUX COCAMHEHUI 29.02.2024  https://m.edsoo.ru/00ad9a50
49 O06o01IeHre U CUCTEeMaTH3aIus bubmuorexa [JOK
3HaHUH 05.03.2024  https://m.edsoo.ru/00ad9ch2
K 6ota Ne3 eme
50 "Sgggggiiazﬂgiczf iIeOngI({)I;IgéKI/IX Bubmzorexa LIOK
o 07.03.2024 @ https://m.edsoo.ru/00ad9ela
COEIMHEHU N
I1
SL xummecian snewenton, Home uGorera LIOK
i 12.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHbIX 3JIEMEHTOB
n .
52 Iepuommicora cnerewa ximmsccki uGorera LIOK
14.03.2024  https://m.edsoo.ru/00ada52¢c
sneMenToB [. 1. Menneneera
53 [Tepuoapl, rpynmbl, MOATPYIIIBI Erbmoreka [JOK
’ ’ 19.03.2024  https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [JOK
anep. M3oTombl 21.03.2024  https://m.edsoo.ru/00ada342
CtpoeHue 31eKTpo 000
55 aTT(f)Mo:I ine;eﬁg;ﬁlgg;onﬂggzigﬁ bubmorexa [IOK
04.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. MengeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubnuoteka [JOK
[Tepuoanueckoii cucreme /1. U. 09.04.2024 | https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAyKH M npakTtuku. 1. W. bubnnoreka [JOK
MenpeneeB — yuéHbli, IeAaror 1 11.04.2024  https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMUYECKHUX JIEMEHTOB 16.04.2024  https://m.edsoo.ru/00adaab8
59 Nonnas xumudeckas CBs3b Eubmorexa LIOK
18.04.2024  https://m.edsoo.ru/00adac34




60 KoBasieHTHas nonsipHas XUMUYECKast 1 bubnmoreka [JOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenonsipHas XUMHUYECKast 1 bubnunoreka HOK
CBSI3b 25.04.2024  https://m.edsoo.ru/00adaab9
62 Crenens owucsenis . 30.04.2024 Eggsj?ﬁrzfgs%gg}é%dae%
63 OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIC 1 bubmuorexa [JOK
peaxkiuu 02.05.2024  https://m.edsoo.ru/00adb076
64 OKHCIIMTENIN U BOCCTAHOBUTEIN 1 brbmoreka [JOK
07.05.2024  https://m.edsoo.ru/00adb076
o | T | Brsmorera LOK
CBA3by 14.05.2024  https://m.edsoo.ru/00adb486
66 PesepBusiit ypok. O6o0meHue u 1 bubnuorexa [JOK
cUCTeMaTu3aIus 3HaHUI 16.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O000IICHNE U 1 bubnunoreka [JOK
cucTeMaru3anus 3HaHuil 21.05.2024 @ https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001IeHNE U 1 bubmmorexa [IOK
CHCTeMaTH3aIrs 3HaHUI 23.05.2024  https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoaudecTBO 4acoB

DJIeKTPOHHbBbIE
Ne pax
KoHuTtpoJsb Hara uudposbie JlonoiHuTEIbHAS
n/ Tema ypoka THYE
- Bcero HbIE CKILe H3y4YeHUs oOpa3oBaTejibHbIE uHpopManus
ecypchbl
padoTbI paGo pecyp
Thl
Ilepronnueckuii 3aK0H.
Hepnoinr{ecxaﬂ cUCTEMa Bubmorexa HOK
1 P 1 05.09.2023 https://m.edsoo.ru/00adb
XUMHYECKHX 3eMeHTOoB JI. H. 590
Menneneena -
3aKOHOMEPHOCTHU B U3MECHCHHUH
CBOICTB XﬁMI/I‘leCKI/IX Bubmorexa HOK CaMocCTOSITEIbHOE
2 N 1 https://m.edsoo.ru/00adb
AJIEMEHTOB MEPBBIX TPEX 6b6 U3y4YeHue
MIepUOJIOB. -
Knaccudukanms u bubmmoreka [JOK
3 HOMEHKJIaTypa HEOPTraHUYECKUX 1 12.09.2023 https://m.edsoo.ru/00adb
BEILICCTB 7e2
Bunpr xumudeckoit cBs3U U BH6J?H0TGK3 [IOK CaMOCTOSTEILHOE
4 THIIBI KPUCTAJUIMYECKUX 1 https://m.edsoo.ru/00adb
.. U3y4yeHue
peeTok acb
KonTponbnas padora Nel o
5 TeMe «HOBTOpeHI/IevI/I 1 1 19.09.2023
yriIyOJieHne 3HaHUH OCHOBHBIX
pa3znenoB Kypca 8 Kjacca»
Knaccn(vaKauHﬂ XUMHUYECKUX bubnunorexa LIOK CaAMOCTOSTENBHOE
6 peaKknuii o pa3TMYHbIM 1 https://m.edsoo.ru/00adb
H3y4YeHue
NpU3HAKaM cb0
IIonsTHe o ckopocTu
XUMHYECKON pepaKum/I. [TonsiTne bubmmorexa LJOK
7 1 26.09.2023 https://m.edsoo.ru/00adb

0 TOMOTEHHBIX U T€TEPOTr€HHBIX
peaAKIHIX

eda




[TonsiTHE O XUMHUYECKOM
paBHOBecuu. DakTOpHI,

bub6nmoreka IIOK

3agaq»

bfa

8 BJMAIOLIHE HA CKOPOCTE https://m.edsoo.ru/00adc CamocrosiTeTbHOE
XUMHUYECKON peakinu u 28¢ U3yYCHUE
MOJIOKEHUE XUMHUYECKOTO —
paBHOBECHS
OKHCTUTENBEHO- Bubmzorexa HOK CamMocTosTenpHOe

9 https://m.edsoo.ru/00adc
BOCCTAaHOBUTEJIbHBIC PEAKITUU ade H3y4deHue
Teopust SMEKTPOTUTHUCCKON bubmmoreka [JOK

10 nuccoranui. CUIbHBIC | 03.10.2023 https://m.edsoo.ru/00adc
ci1a0ble AJICKTPOIUTHI d68

bubmuoreka [IOK
11 WonHble ypaBHEHHS peaKIuii 10.10.2023 https://m.edsoo.ru/00add
4438
XHUMHYECKUE CBOMCTBA KUCIIOT U
OCHOBAHMH B CBETE Brbmiorexa LIOK CaMOCTOSITEIbHOE
12 IpeJICTaBICHUH 00 https://m.edsoo.ru/00add
. U3y4eHUe
ANEKTPOIUTUYECKOMN 5d8
JIUCCOITHAITIT
XUMHUYECKHE CBOMCTBA COJIEH B
. bubmmoteka IIOK

13 CBETE npeILCTaBneHIV/IH 00 https://m.eds0o.ru/00add CaMOCTOSITEIbHOE
ANEKTPOTUTUYECKOM 8b2 U3y4eHUE
JUCCOIIUaIn -

bubmmoteka IIOK

14 [TonsiTHE O rUApOIM3E coyeit 17.10.2023 https://m.edsoo.ru/00add

9d4
but6mmoreka [IOK

15 O6O6HUIGHI/IG A CUCTEMATHU3aLIs https://m.eds0o.ru/00add CaMOCTOSITEIbHOE
3HAHUH U3yYeHUE

di2
[IpaxkTuueckas padora Ne 1. bubmuoteka [IOK
16 «Pemenne 3KCTIepIMEHTATEHBIX 24.10.2023 https://m.edsoo.ru/00add




Kontponbnas pabora Ne2 mo
TeMe «DIEKTPOIUTHIECKAS

bubnunoreka LIOK

17 07.11.2023 https://m.edsoo.ru/00add
qucconuanus. XuMHUeCKue ecO
peaKkluy B PacTBOPAX» =
OO0mmas XxapakTepuCcTHKa bubmmoreka [JOK
18 rajoreHoB. XuMHUYECKHE https://m.edsoo.ru/00add Camoctosrenproe
. fo2 U3y4eHUe
CBONMCTBA Ha IpUMEpPE XJIopa TeZ
XnopoBogopoa. CossiHast bubmmoreka [JOK
19 KHCJIOTa, XUMHYECKHE CBOMCTBA, 14.11.2023 https://m.edsoo.ru/00ade
MOJIyYEHHUE, TPUMEHECHHUE 104
[IpakTrueckast padora Ne 2 o bubnuoreka [IOK
20 teme «[lomydyenue consHoi 21.11.2023 https://m.edsoo.ru/00ade
KHUCJIOTBI, U3yUYECHHUE €€ CBOKMCTBY 348
Brrancnenus o ypaBHEHUSIM
XUMHYECKHUX peal}gnﬁ eciu Bubmorexa LIOK CamocTosTenbHOoe
21 ’ https://m.edsoo.ru/00ade
OJIMH U3 PEarcHTOB JIaH B 488 U3YYCHUC
H30BITKE -
OO6mras xapakTeprucTuka bubmiorexa LJOK
22 P P https://m.edsoo.ru/00ade
sneMeHToB VIA-Tpynmnsl 642
AnnoTtponHsie MoU(UKAIINH
CepHI. II—)IaxomneHHIé (f‘lépm E ed Bubmaorexa LIOK CamMocTosTenpHOoe
23 . https://m.edsoo.ru/00ade
COETMHEHUH B IPUPOJIE. 643 U3yYeHUE
XHUMHYECKUE CBOMCTBA CEPBI —
CepoBoaopoj1, CTpOCHHUE, bubnmnorexa [JOK
24 ¢bu3nueckrue 1 XUMHUYECKHE https://m.edsoo.ru/00ade
CBOMCTBA 802
Oxkcupl cepol. CepHast KHCIIOTA, Bbubmnorexa [JOK CaMOCTOSTENBHOE
25 ¢u3nueckrue 1 XUMHUYECKHE https://m.edsoo.ru/00ade
g U3yYCHUC
CBOMCTBA, IPUMEHECHUE a28
XNMHUYECKUE PEaKLnH, bubnmoreka [IOK CaMoCTOSTENbHOE
26 JeKaIIue B OCHOBE https://m.edsoo.ru/00ade
U3yYCHHC

MPOMBINIIIEHHOTO CIoco0a

c8a




MOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaOIIEeH cpeibl
COEMHEHUSIMH CEPbI

BrlunciieHue MaccoBOM 10U

bubnunorexa LIOK

27 12.12.2023 https://m.edsoo.ru/00ade
BBIXO/Ia MPOJYKTa PEaAKIIUU c8a
OO0mmast xapaKTepUCTHKA
anemeHToB VA-rpynmnsl. A30T, bubmuorexa [JOK
28 pacnpocTpaHeHHue B IPUPOJIE, 19.12.2023 https://m.edsoo.ru/00ade
(dU3HYECKUE M XUMUYICCKHEC eab
CBOICTBA
AmMHak, ero (bH%H‘IeCKI/Ie U bubmmnorexa LIOK CaAMOCTOSTEIBHOE
29 XHMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf
U3yYCHUE
HOJIy4EHUE U IPUMEHEHUE 004
[IpakTrueckast padora Ne 3 o Bbu6mmoteka [JOK
30 teme «llonyueHne aMMuaxa, 26.12.2023 https://m.edsoo.ru/00adf CamoctosTenproe
. U3y4YCHUE
U3y4YEHHE €r0 CBONCTBY 180
A3oTHas Kucnora, eé bu6moreka [JOK CaAMOCTOS TENBHOS
31 ¢du3nueckrue 1 XUMHUYECKHE https://m.edsoo.ru/00adf
g U3y4eHUE
CBOMCTBA 306
Hcnonp3oBaHue HUTPATOB U
coJieil aMMOHUS B KaUECTBE
. bubmmoteka IIOK
30 MUHEPATBHBIX YI00PSHUIA. https://m.edsoo.ru/00adf CamMocTosTenpHOoe
XUMUYECKOe 3arpsi3HeHUe 518 U3y4eHUe
OKPYXaIOIIEe Cpeabl T
COETMHEHUSIMU a30Ta
®dochop. Okcun docdopa (V) u
(1)00(%)0 pHaSI Kan((I))Ta(b pr(¥) bubmorexa LJOK
33 p ’ 09.01.2024 https://m.edsoo.ru/00adf
buznyecKre 1 XUMUIECKHE 68a
CBOICTBA, MTOJTYYECHHUE -
34 Hcnonws3oBanue ¢pocdaros B bubmuoreka [JOK CamocTosTenbHOoe

Ka4CCTBC MUHCPAJIbHBIX

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

HN3Yy4YCHHUC




yaoOpeHui. 3arps3HeHne
IPUPOIHON cpeabl hocharamu

20

Yraepon, pacipoCcTpaHEHUE B

bubnunorexa LIOK

35 npupojie, GU3NICCKUE U 16.01.2024 https://m.edsoo.ru/00adf
XUMHUYECKHUE CBOMCTBA d9c
Oxkcuppl yraepoaa, ux
bu3HYecKue 1 XUMHUIECKHE bubnmnoreka HOK
36 CBOMCTBA. DKOJIOTUIECKUE https://m.edsoo.ru/00adfe Camoctosrenbroe
U3y4eHUe
po0JieMbl, CBSI3aHHBIE C be
okcuioM yrieposa (1V)
bubnunoreka LIOK
37 VYronbpHas KUCIOTa U €€ COJTU https://m.edso00.ru/00ae0 Camoctosenbroe
06c U3y4eHUe
[IpakTudeckas padora Ne 4 o
TeII)VIe "HonyquI:/Ie YIJIEKUCIIOrO Bubmiorexa LIOK
38 23.01.2024 https://m.edsoo.ru/00ae0
rasza. KauectBeHHas peaknus Ha 276
KapOoHaT-HOH" —
[TepBoHayabHBIE TOHATHUS 00 bubmuoreka [IOK
39 OpPTaHMYECKUX BEIIECTBAX KaK O 30.01.2024 https://m.eds00.ru/00ae0
COECIMHEHHUAX yriepoaa 54e
bubnmorexa LIOK
40 Kpemunii u ero coequHeHus https://m.edso0.ru/00ae0 CamocrosTenbroe
803 U3yYCHUC
[Tpaktrueckas padota Ne 5.
P;)H.IGHI/IC 3KCHCII))I/IMCHT3.J'ILHLIX Bubmuorexa LIOK
41 . 06.02.2024 https://m.eds00.ru/00ae0
3a7a4 no teme «BaxkHenmue bf2
HEMETAJUIBl U KX COCTUHEHHS -
KonTponbhas padorta Ne3 no bu6muoreka [JOK
42 TeMe «BakHelIne HeMeTasuTbl 13.02.2024 https://m.edso0.ru/00ae0
7 UX COCITUHEHUSY eld
OO1mast xapaKTepUCTHKA bub6muorexa [IOK CaMOCTOSTENbHOE
43 XUMUYECKHUX AJIEMEHTOB — https://m.edsoo.ru/00ael
U3y4EHUE

MeTaJUI0B. MeTarutnyeckas

03e




CBSI3b U METAJIJIMUECKast
KpUCTAJUIMYECKas PEIIETKA.

dusnyeckue cBOUCTBA METAIUIOB

XUMHUYECKHEe CBOMCTBA bubmuorexa [JOK
44 METaJUIOB. DIEKTPOXUMHUIECKUI 20.02.2024 https://m.edsoo.ru/00ael
PsiI HANIPSHKCHUHA METaJIJIOB 156
OO0mue cnocoObI MOTyYeHUs
MeTauioB. CIiaBbl.
Beruuncienus mo ypaBHEHUSIM Bubmiorexa LIOK CaMocCTOsTEeIbHOE
45 . https://m.edsoo.ru/00ael
XUMHUYECKHUX PEaKIIHid, eCIIn 156 U3Y4CHUC
OJIMH U3 PEarcHTOB COJICPIKHUT -
IPUMECH
bubnunoreka LIOK
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB https://m.edsoo.ru/00ael CamoctosTenproe
278 U3y4YCHUE
bubnunoreka LIOK
47 I{emo4HbBIC METAJIBI 27.02.2024 https://m.edsoo.ru/00ael
4b2
bu6nmorexa LIOK
48 OKcubl ¥ THIPOKCH]IBI HATPHS https://m.eds0o.ru/00ael CamocrosiTeTbHOE
U KaJns U3yYCHUC
4b2
[IlenouHoO3eMeNbHBIC METAJIIBI — bubmoreka HOK
49 . . 05.03.2024 https://m.edsoo.ru/00ael
KaJIbIUI ¥ MarHHi 58
. bubmmoteka IIOK
50 Baxkneiire coeuHeHus https://m.edsoo.ru/00aeL CamMocTosTenpHOoe
KaJIbIUs 58 U3yYeHUE
O06o0mIeHre U cucTeMaTr3aIus
51 . 12.03.2024
3HAHHI
.. .. but6mmoreka [IOK
59 JKEcTKoCTh BOJIBI M CIIOCOOBI €€ https://m.edsoo.ru/00aeL CaMocTosTeIbHOe
yCTpaHEHUS 886 U3y4EHUE
53 [IpakTuueckas padora Ne 6 o 19.03.2024 bubmorexa IOK

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




TeMme "JKECTKOCTh BOIBI U
METO/Ibl €€ ycTpaHeHUs"

aed

bubnunoreka LIOK
54 AnroMuHUN https://m.edsoo.ru/00ael Camocrosrenpuoe
64 H3y4YeHue
. bubmuorexa [{OK
55 AmgoTepHbic CBOCTBa OKCHIA 09.04.2024 https://m.edsoo.ru/00ael
U THIPOKCU]IA 64
Bubmoreka HOK CaMOCTOsITeIIbHOE
56 Kenezo https://m.edsoo.ru/00ael
486 U3y4YeHue
bubnunoreka LIOK
57 OKCHIBI, THAPOKCHIBI 1 COTH 16.04.2024 https://m.edsoo.ru/00ae3
xenesa (1) u xemnesa (1) 506
58 O0o001IcHNEe U CHCTEMATH3alINS CaMoCTOsITeIIbHOE
3HAHHI W3yYECHHE
IIpakTrueckas pabora Ne 7.
Pela)meHI/Ie BKCHCI;)I/IMCHTB.HBHLIX Bubmorexa HOK
59 . 23.04.2024 https://m.edsoo.ru/00ae3
3aj1a4 1o reme «BaxkHelme 48
METAJJIBI U UX COCTUHEHUSD) -
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKLUM, ECIH
OJIVH U3 PEareHTOB JaH B bubmmnoreka HOK
60 U30BITKE WU COAEPIKUT 30.04.2024 https://m.edsoo.ru/00ael
npuMecu. Berauciienus 750
MAacCCOBOM JOJIM BBEIXOJa
MPOJIYKTA PEAKITNHI
61 O00011eHNEe U CUCTEMATU3ALIS CaMOCTOSITEIbHOE
3HAHUH U3y4yeHue
KonTtponpHas padora Ne4 mo
62 TeMe «BakHelne MeTaibl U 07.05.2024

HUX COCOUHCHU)




BemectBa n MaTc€puralibl B

bu6nmmoreka [IOK

63 . 1 14.05.2024 https://m.edsoo.ru/00ae3f
IIOBCEAHCBHOU XU3HH YCIIOBCKA 50
bubnunoreka LIOK
64 XI/IMI/I‘ICCKOGuSaI‘pﬂ?»HeHI/IC 1 https://m.edsoo.ru/00aed CamocTosTeIbHOS
OKPY KaroIe cpeibl 270 U3yYCHHE
PoJib XuMuH B pelieHun Bubmiorexa LIOK CaMocTosTeIbHOe
65 1 https://m.edsoo.ru/00ae4
HKOJIOTHYECKUX MPOoOIIeM 270 U3yueHHe
. bubmuoreka [IOK
66 FescpeHbIi ypok. OGobwenne u 1 21.05.2024  https://m.edsoo.ru/00ae0
cucreMaTni3anuda 3HaHUN doa
. bubnunoreka LIOK
67 PesepBHbIit ypoK. O606£IICHPI€ u 1 https://m.edsoo.ru/00adb CamocrosiTenpHOE
CHUCTEMAaTH3aIMsl 3HAHHHA 33c U3y4YCHUE
. bubnuoreka [{OK
68 PesepHbiii ypo. O6O6£HeHHe 1 1 https://m.edsoo.ru/00ad9
CHUCTEMAaTH3alMsl 3HAHHMA ch?
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkirionepHoe 00IIeCTBO
«M3narenscTBo «IIpocBenieHue»
» Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AKiimonepHoe 001IeCTBO
«M3parenscTBo «IIpocsenieHue»

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

I' ap a H. H. Xumus. Paboune nporpammel. [Ipeamernas nunus yuyeOuukos I. E.
Pymzutuca, ©. I'. ®enpamana. 8—9 xiaccel / H. H. I'apa. — M.: IIpocBeenue.

a6 pycesaH. U Xumusa: pabouas terpans: 9 xi. / H. U. 'abpyceBa. — M.:
[Ipoceemenue. 5. I' a p a H. H. Xumus: 3agaunuk ¢ «momontaukom»: 8—9 k1. / H. H. Iapa,
H. U. I'abpyceBa. — M.: IIpocBemienue.

Pageunxuit A. M. Xumus: muaaktuaeckuii matepuan: 8—9 k. / A. M. Pagenkuii. —
M.: IIpocBelienue.

I'apaH. H Xumusa. Ypoku: 8,9 k. / H. H. I'apa. — M.: [Ipocsemenue.

Xumus. 9 knacc. [Toypounsle mnans! no yueonuky Pynsuruca I'.E., ®enpamana O.I. -
Kuszesa M.B., U: IIpoceenienue, 2014r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka [IOK

OnekTpoHHass  oOpaszoBarenbHass  1uiargopma:  Poccuiickass — AMEKTpOHHAs — IIIKOJIA:
https://resh.edu.ru/

DnexkTpoHHas oOpa3zoBaTeabHas mardpopma SAxiace: https://www.yaklass.ru/

Komnexmus HOP OTIBITHI 1o HEOpraHM4ecKon XUMUU: http://school-
collection.edu.ru/catalog/ru/
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