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MOACHUTEJIbHAS 3AIIMCKA

PaGouas mporpamMma mo XMMHHM Ha ypOBHE OCHOBHOrO 00Iero oOpa3oBaHUS MOJArOTOBIIEHA Ha
ocHoe @OI'OC 000, ®OIl 00O, KoHuenuus npernogaBaHuss ydeOHOro mpeaMera «XUMUsS»
(YtBepxknena pemenueM Komerun Munucrepersa npocsemenust Poccutickoit denepaiiuy mpoToKoJI OT
3 nmekabps 2019 1. Ne IIK-4BH.), (denepanpHOil paboueld mNporpaMMbl BOCHUTAHUA, C Y4ETOM
pacrpelleIéHHBIX [0 KJlaccaM IpOBEpsieMbIX TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOMH
00pa3oBaTeNnbHOI MporpaMMbl OCHOBHOTO 00111er0 00pa3oBaHUs.

[Iporpamma 1Mo XUMHM HampaBieHa Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH
o0yyaromuxcss W OpPraHM3alUI0 M3YYCHHS XUMHH Ha JeSITelIbHOCTHOM ocHOoBe. B mporpamme
YUUTBHIBAIOTCS BO3MOXKHOCTH yueOHOro mpeamera B peanuzauuu TpeOoBanuit PdPI'OC OOO k
IUIAHUPYEMBIM JINYHOCTHBIM M MeETalpeIMEeTHbIM pe3yJbTaTaM OO0y4yeHHus, a Takke peaau3alus
MEXIPEAMETHBIX CBA3€H €CTeCTBEHHO-HAYYHBIX YUeOHBIX NPEAMETOB Ha YPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHwUsl.

B mporpamme 1no Xumu# OnpeiesstoTCs] OCHOBHBIE LIEIM M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO
obmiero o0pa3oBaHUs, IUIAHUPYEMBIE pPeE3yJIbTaThl OCBOSHHUS MPOrPaMMbI MO XHMHHU: JIMYHOCTHBIE,
MeTarpeIMeTHbIe, TpeAMeTHbIe. [IpeaMeTHbIe MIaHupyeMble pPe3yJbTaThl JaHbl I KaXJIOro Troja
W3YYCHUS XUMUH.

OBUIASA XAPAKTEPUCTUKA YUYEBHOI'O IPEMETA «XUMMUSI»

[Iporpamma mo XMMHU Ja€T MPENCTaBICHUE O LENsIX, OOIel cTpaTerui 00y4YeHus, BOCITUTAHUS U
pa3BUTHA OOYYAIOLIMXCS CPEIACTBAMHU yUeOHOTO MpeaMeTa, YCTaHABIMBAET 00s3aTENbHOE INPEeIMETHOE
coJiepKaHue, MpelycMaTpUBaeT paclpesieieHue ero Mo KilaccaM U CTPYKTYpUPOBaHHE IO paslenaM H
TEMaM MpPOTPaMMBI IO XHMHH, ONPEACTSeT KOJWYESCTBEHHBIE W Ka4eCTBEHHBIE XapaKTEPUCTHKH
COJICpKAaHUS, PEKOMEHAYEMYIO IOCIIEI0BATEIbHOCTh U3yUEHHs] XWMHUH, JIOTUKHM y4eOHOTO MpoIiecca,
BO3pPACTHBIX OCOOEHHOCTEH O00y4aromuxcs, ONpelensieT BO3MOXKHOCTH HpeAMEeTa s peaan3aluu
TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTENFHON MPOTpaMMBbl Ha YPOBHE OCHOBHOTO
o0rmiero oOpa3oBaHus, a Takke TpeOOBaHUI K pe3yibTaTaM 00y4YeHHUsI XMMUU Ha YPOBHE LeJIeH U3yUeHHs
npeaMeTa U OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENHFHOW NEATEIBHOCTH OOYYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepIKaHMUS.

3HaHUE XUMHH CIYXHT OCHOBOW /Ui (DOPMUpPOBAHHMS MHPOBO33PEHUS OOYUaIOIIEerocs, ero
NpPEACTAaBICHAN O MaTepHajbHOM EIMHCTBE MHpA, BAXHYIO pPOJIb HIpaloT (OpMUpyeMbIE XHMUEH
NPECTaBICHUS O B3aNMOIPEBPAIICHHUSIX YHEPTUU M 00 SBOJIOIUH BEIIECTB B MPUPOJIE, O MYTAX PEIICHHS
I700aIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM, SHEPTETHUYECKOM, MUICBON U
AKOJIOTHYECKON 0€30macHOCTH, TPOOJIEM 3IpaBOOXPAHEHUS.

W3yuenune xumuu:

CIIOCOOCTBYET pealn3allid BO3MOXKHOCTEH Ul CcaMOpa3BHTUS M (OPMUPOBAHUS KYJBTYPBHI
JMYHOCTH, €€ 001Iei U (yHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIIICHHUS U TBOPYECKUX CIIOCOOHOCTEH 00yUaromuxcs, HaBbIKOB
X CaMOCTOSITENIbHOW Y4YeOHOW JeATENIbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEAOBAaTEIbCKUX YMEHUH,
HEOOXOIMMBIX KaK B MIOBCETHEBHOM JKMU3HU, TaK U B MPO(EeCCHOHANBHON eI TeTbHOCTH;

3HAKOMHUT CO CIEHU(PHUKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBACT OCHOBBI IIEJIOCTHOTO B3IUIAAa Ha
€IMHCTBO TIPUPOABI M YEJOBEKa, SIBISETCS OTBETCTBEHHBIM ATAaloM B (OPMHUPOBAHHUU €CTECTBEHHO-
HAY4YHOH rPaMOTHOCTHU O0YYaroIuXcs;

CrocoOCTBYeT (POPMHPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYyYHBIM 3HAHUSM, K
NpUpPOAE, K YeJIOBEKY, BHOCHT CBOW BKJIaJ B 9KOJIOTMYECKOE 00pa3oBaHe 00yUYarOMIUXCS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OmIero oOpa3oBaHHs OPHEHTUPOBAH Ha OCBOCHHE
00yJaromMUMHUCS CHUCTEMBI TE€PBOHAYAIBHBIX TOHATHA XWMHH, OCHOB HEOPTaHWYECKOH XHUMHU W
HEKOTOPBIX OT/ACIHHBIX 3HAYMMBIX TIOHSTHI OPraHUIeCKON XUMHH.

CtpyKTypa coep>kaHus IPOrpaMMBbI 110 XUMHH c(hOPMHUPOBaHA HA OCHOBE CHCTEMHOTO ITOIX0/1a K
e€ M3YYEHHIO M CKJIAJBIBACTCSA M3 CHUCTEMBI MOHATHH O XMMHUYECKOM JJIEMEHTE M BEUIECTBE M CHCTEMBI



MOHATHA O XUMHUYEeCKoW peakiuu. OO0e 3TH CUCTEMBl CTPYKTYpHO OPraHU30BaHBI IO MPUHITUIY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHUW HA OCHOBE TEOPETUUECCKUX MPEICTABIICHUN PA3HOTO YPOBHSI:

— ATOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /[. . MenpeneeBa kKak OCHOBHOTO 3aKOHA XUMMUH;

— YYEHHsI O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H,

— IPEJCTaBICHUN 00 ANEKTPOTUTUIECKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

OcBoeHne mporpamMmbl MO XUMUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHHUS O XUMUYECKOU
COCTAaBJISIONIEH KapTUHBI MUPA, IEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HAHHUIO U METOJaM IO3HAHHS B
Hayke. [Ipy u3ydeHMH XUMUU TPOHUCXOIUT (POPMHUPOBAHUE 3HAHMNM OCHOB XUMHUYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUUYECKOW JICATEIHbHOCTH YEJIOBEKAa M KaK OJHOTO W3
KOMITOHEHTOB MUPOBOU KYyJIbTYPBHI.

HEJIA N3YYEHUSA YYEBHOI'O ITIPEJMETA «XUMMUS»
[Tpy u3yyeHnH XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs BAaXKHOE 3HAYCHHE TPUOOPEIH

TaKHe 1eJIH, KakK:

— (QopMupoBaHHWE WHTEIUICKTyalbHO PAa3BUTON JUYHOCTH, TOTOBOM K CamMooOpa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIIFHOMY NPUHSATHIO PEIICHHH, CIOCOOHOW aJanTHpOBAaThCS K OBICTPO
MEHSIOIINMCS YCIIOBUSAM JKU3HU;

—  HampaBJICHHOCTh OOyYEHHS] Ha CHCTEMAaTHYeCKOoe TMpHOOIIeHHe OO0ydJarImmxcs K
CaMOCTOSITENIbHOM TMO3HABATENBHON JIEATEIBHOCTH, HAy4YHBIM METOAaM MO3HAHUS, (HOPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— o0ecrieueHHe  YCJIOBHH, CIIOCOOCTBYIOIIMX  HPUOOPETEHHIO  OOYYarOIIMMHUCS — OIbITa
pa3sHOOOpa3HOM JAEATENbHOCTH, TO3HAHUS W CAaMOIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIMI ), IMEIOIIUX YHUBEPCAIbHOE 3HAUE€HUE JISl PA3JINYHBIX BUIOB JACSTEIbHOCTH;

— (opmupoBanue oOmiel (yHKIMOHATHHON W €CTECTBEHHO-HAYYHON TIPaMOTHOCTH, B TOM YHCIIE
YMEHHUH OOBSCHATH U OLICHUBATH SIBJICHUS OKPY’KAIOIIEro MUPa, UCIOJIb3Ys 3HAHUS U OIBIT, [IOJIyYCHHBIE
IpU U3YYEHUU XHUMHUHU, MPUMEHSATh UX TMPHU PEIICHUH MpoOJeM B MOBCEAHEBHOW KU3HH U TPYIIOBOM
JESTEIIbHOCTY;

— (dopmupoBanne y oOydaromuxcs TyMaHHUCTHYECKUX OTHOIICHUN, TOHUMAaHHS IIEHHOCTHU
XMUMUYECKUX 3HAHUH I BBIPAOOTKM 3KOJIOTMYECKH IeIecO00pa3sHOro MOBEACHUS B OBITY U TPYIOBOM
JESATEIIBHOCTH B LIETISIX COXPAHEHMSI CBOETO 3[J0POBbS M OKPYIKAIOLIEH NPUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMA K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIMTAaHUIO Ha
OCHOBE YCBOEHMsI OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Npoduiis U
HANPaBJIEHHOCTU AaJIbHEHIIET0 00yYEeHHUS.

3amaya yuyeOHOro mpeaMeTa COCTOMT B (POPMUPOBAHHMU CHCTEMbl XMMHUYECKHUX 3HAHWM, sI3bIKa
HayKd, B (OPMUPOBAHMHM M PA3BUTUM T[IO3HABATEIbHBIX YMEHUW U HUX NPUMEHEHUU B Yy4eOHO-
MO3HABATENIbHOM M y4eOHO-HCCIIEeIOBAaTeNbCKON JI€ATeIbHOCTH, OCBOCHHHM TMpaBWI 0€30MacHOro

oOpalieHus ¢ BeEeCTBAMU B MIOBCEIHEBHOM >KU3HMU.
MECTO YYEBHOTI'O IIPEJIMETA «XUMMUSI» B YYHEBHOM IIVIAHE

OOmee YMCIO 4YacoB, OTBEACHHBIX IS HM3YyYEHUs] XMMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBanusi, coctaBisier 136 yacoB: B 8 kilacce — 68 yacoB (2 yaca B Heleni0), B 9 kiacce — 68 yacos (2
yaca B HEJIENI0).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajibHBIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KM3HM 4YeJOBEKa. XUMHsS B CUCTEME HayK. Tena u
BemlecTBa. dusnueckue CBOWCTBAa BelIECTB. ArperarHoe coctosHue BemlecTB. lloHsTue o
METOJIaX MO3HaHus B XUMHUH. YucThie BenlecTBa U cMecu. CriocoObl pa3ieseH s cMecei.

ATOMBI ¥ MOJEKyJIbl. XHUMHYECKHE 3JeMEHThl. CHMBOJBI XUMHUYECKHUX 3JIEMEHTOB.
IIpocTeie U cioXHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (opmyna. BaleHTHOCT aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAS
Macca. MaccoBasi 10511 XMMHUYECKOI'O 2JIEMEHTA B COSIUHEHHH.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3anMocBs3b KOJIMYECTBA, MacChl U
quclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacy€rsl mo opMysiaM XUMHUECKUX COSAMHEHUM.

duznueckue M XUMUYECKHE SBICHHUS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXPaHEHHUs MacChl BelIeCTB. XUMHUeckue ypaBHeHUs. Kinaccubukanys XUMHUUECKUX PeaKIIHii
(coenuHEHUSI, PA3IOKECHHSI, 3aMEILIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHYECKOW TOCYJIOH, NpaBWiIaMy pabOTHI B J1a0OpaTOpuu M NMpPHEMaMU
oOparieHust ¢ 1abOpPaTOPHBIM O0OPYIOBAaHUEM, W3YYCHHE W OINMUCAHUEC (PU3UUCCKUX CBOWCTB
00pa3loB HEOPraHWYECKHX BEIIECTB, HaOMroAcHHEe (u3ndecknx (TUTAaBJICHHE BOCKA, TasHHE
Jb/la, pacTUpaHUE caxapa B CTYINKE, KUIEHUE U KOHJIEHCAIMs BOJAbI) U XUMHYECKHUX (FOpeHHe
CBEYM, MPOKAIMBAHME MEIHON TPOBOJIOKH, B3aMMOJCHCTBHE Mella C KHCIOTOW) SIBICHU,
HaOII0/IEHUE U OMHCAaHHME MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3nojkeHue caxapa,
B3aMMOJICHCTBHE CEpHOU KUCIOTHI C XJIOPUAOM Oapusi, pasioxenue ruapokcuna meau (1) mpu
HarpeBaHMH, B3auMoJjeiicTBue »xene3a ¢ pactBopoM comu meau (II), m3ydenme crnoco6oB
pasfesieHuss cMeceil: C IMOMOIIBI0 MarHuTa, (QUIbTPOBaHHWE, BbIIAPUBAHME, AUCTUIUIALUA,
xpomarorpadusi, TPOBEJCHHE OYUCTKH MOBAPEHHON CcOJIM, HaONOJeHHEe U ONHCaHuE
pe3yabTaTOB MPOBEAECHUS OMNbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3[aHue
MOJIeJIe MOJIEKYJT (IIIapOCTEP KHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHU4eCKMX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — 37eMEHT M MpOCTOE BELIECTBO.
Haxoxxnenue xucnopoja B npupoje, pusnueckue 1 XUMHYECKHE CBOWCTBA (PEaKLUu TOPEHHUS).
Oxcunpl. Ilpumenenue kuciaopoga. CrocoObl TONy4YeHHS KHCIOpoJa B JIabOpaTopuu U
poMbIlIeHHOCTH. KpyroBopoTr kucioposaa B mpupoge. O30H — auioTponHas MoJauduKaius
KHCIIOpO/ia.

TenoBoir 3hPeKT XUMUYECKON peakinuu, TEPMOXUMUYECKHE YpaBHEHHUS, OK30- H
SHAOTEpPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — »smemMeHT u mpoctoe BemiecTBO. HaxoxzaeHue Boaopona B IPHUPOZE,
¢usnueckre 1 XMMUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOOBI MoTyyeHus. Kuciorsl u comm.

MosnsipHblii 00bEM Ta30B. PacyéTbl o XUMHUUYECKUM YPaBHEHHSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBoputens. PactBopel. HacelmeHHbIE M
HEHACBILICHHbIE pacTBOpbl. PacTBopuMoCTh BeliecTB B Bojae. MaccoBas 101 BELECTBA B
pactBope. XuMUUYeCKue cBOMCTBa BOJbl. OcHOBaHuUA. Ponb pacTBOpOB B MPUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arpsi3HeHHE MPHUPOAHBIX BoJ. OXxpaHa M OYHCTKA
MIPUPOJHBIX BOJ.

Knaccudukanus nHeopranmdeckux coeauHeHuid. Oxcunpl. Knaccudpukanus OKCHIIOB:
coseoOpa3ymomue (0OCHOBHBIE, KUCIOTHBIE, aM(OTepHBIE) U HecoseoOpasytome. Homenknarypa
okcuoB. dusnueckre U XMMUUYECKHE CBOMCTBA OKcHUI0B. [loyueHne okcuaos.



OcHoBanusa. Kriaccudukanuss OCHOBaHMIA: IIETOYM U HEPACTBOPUMBIE OCHOBAHHUSI.
Homenkmarypa ocHoBanuii. du3nueckue W XUMHYECKHE CBOMCTBAa OCHOBaHMU. l[lomyueHue
OCHOBAaHHII.

Kucnotel. Knaccudukanus xkucinor. Homenkmarypa kucior. @usndeckne U XUMUISCKUE
cBoiicTBa KucioT. Psg akruBHoctu metaiuioB H. H. bekerosa. [lonydyenue kucior.

Comu. Homenknartypa coseil. dusznueckne U XuMu4eckne cBorctBa coiiei. [lomyyenue
COJIEH.

['eneTnueckas CBsSI3b MEXKIy KJIacCaMU HEOPraHMYECKUX COCTUHEHUM.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OTpeelIieHHE COJep)KaHUs KUCIOpoJa B BO3AyXe, MONydYeHUe, COOMpaHue,
pacro3HaBaHUE W H3YyUYEHHUE CBOMCTB KHCJIOPOJA, HAOIIOJEHHWE B3aMMOJCHCTBUSA BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BO3HUKHOBEHUS M TPEKpaIeHUs: TOpeHus (mmokapa), 03HAKOMIJICHHE C
oOpa3naMi OKCHIOB W ONHMCAHME WX CBOMCTB, MONy4YeHHE, cOOHMpaHHe, pacro3HaBaHHE H
W3y4eHHue CBOWCTB Bojaoponaa (TopeHue), B3auMoieicTBhue Boaopoma ¢ okcuaom menu (1)
(BO3MOKHO HCIIOJIB30BAHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEHM pPacTBOPEHHS BEIIECTB C Pa3jIMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM JOJEH pPacTBOPEHHOIO BELIECTBA,
B3aUMOJICHICTBUE BOJABI C MeETaUlaMu (HAaTpUEM U KajblueM) (BO3MOXXHO HCIOJIb30BAaHUE
BHJIEOMATEPHAIIOB), HCCIIEIOBaHUE OOpa3lloB HEOPTraHWYECKHX BEIIECTB PA3IMUYHBIX KIJIACCOB,
HaOJIOJIcHUE M3MEHEHMsI OKpPACKH WHJIUKATOPOB B pPACTBOpax KHUCIOT U IWIEJIOYEH, M3yueHue
B3aumoeicTBuss okcuga meaw (II) ¢ pacTBOpoM cepHOM KHCIIOTBHI, KHCIOT C METajlJlaMH,
peakuuii HEeWTpaM3alHuM, TOJyYeHUE HEPACTBOPUMBIX OCHOBAHHMH, BBITECHEHHE OJIHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHeline
KJIaCChl HEOPTraHUYECKUX COCTUHEHUI.

Ilepuoauyeckuii 3axoH u Ilepuoauyeckass cucrema xumMuyeckux iemenros /. U.
MenpeneeBa. Ctpoenne aToM0B. XUMHYECKasA CBSA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie TOMBITKA KIACCU(PUKANNKA XUMHUYSCKHX JJieMeHToB. [loHsATHE O Tpymnmax
CXOJHBIX 3JI€MEHTOB (ILI€J0YHbIE U IIE€JI0YHO3EMEeNIbHbIE METaJlIbl, FaJIOT€Hbl, UHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOPBIE 00pa3yroT aM()OTEPHBIC OKCHUJIBI 1 TUIPOKCHIBI.

[lepuonnueckuin 3akoH. llepuoamyeckas cucrema xumuueckux a3nemeHtos JI. U
MenneneeBa. Kopotkonepuonnas u anuHHONepuomHas Qopmbl [leprognyueckoit cuCTEMBbI
xumuueckux daeMmeHToB [[. WM. MenneneeBa. Ilepuoasl m rpynmnbl. PU3HYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMmHbIX saep. M3ortombl. Onextponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB MEPBbIX 20 XMMUYECKUX 3JIeMEHTOB [leprnonnueckoil cucTeMbl
. . MengeneeBa. XapakTepUCTHKa XUMHUYECKOIO »JJEMEHTa MO €ro MOJIOKEHUIO B
[Iepnonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U IEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u Ilepuoauyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUISl pa3BUTUS HAayKU U npakTUku. [l. M. MennaeneeB — y4€HbIN U TpaXkAaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monsipHast u HETOJISIpHAS ) CBSI3b.
DNEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas CBS3b.

Crenenp  okucieHHs.  OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  peakuuu. [Iponecchr
OKHCIICHUS U BOCCTAHOBJIEHUA. OKUCINUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ixcnepumenm:

M3y4YeHHE O0pa3lloB BEIIECTB METAUIOB U HEMETaIOB, B3aMMOJCIHCTBHE THUIPOKCHUIA
LMHKa C pacTBOpPaMHu KHUCJOT U LIEJNOYEH, MPOBEACHUE OMBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIINI (TOPEHHE, PEaKIIUN Pa30OKEHUs, COSIUHCHHUS).

Meoswcnpeomemmnbwie ceasu



Peanuszanus MeXINpeaAMETHBIX CBA3EM MPU M3yUYEHUU XMMHUHU B 8 KJIaCCE OCYIIECTBISAETCS
Yyepe3 HCIOJb30BaHHE Kak OOIIMX eCTECTBEHHO-HAYYHBIX TIOHSATHUH, Tak W TOHSTHH,
ABJIIOIINUXCA CUCTEMHBIMU JIS1 OTACJIBHBIX MPEAMCTOB €CCTCCTBECHHO-HAYYHOI'O IIUKIIA.

OOmue ecTeCTBCeHHO-HAYYHBIC TIOHATHS: HAyYHBIM (akT, TUMOTe3a, TEOpHs, 3aKOH,
aHamM3, CHHTE3,  KiIacCHpUKAIMs,  IMEePHOAWYHOCTh,  HAONIOJCHWE,  JKCIICPHMEHT,
MOJICITUPOBaHNE, U3MEPEHUE, MOJICIb, SIBIICHUE.

®dusuka: MaTepusi, aTOM, OJJIGKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIHWJA, H30TOIIbI,
palMOaKTUBHOCTh, MOJICKYJa, 3JCKTPUYECKUN 3apsiji, BEIIECTBO, TENO, O0BEM, arperaTHoe
COCTOsAHHUE BCIICCTBA, Iras, (I)I/I3I/I‘-ICCKI/IG BCJIIMYMHBI, CAUHUILIBI U3MCPCHHA, KOCMOC, IUIAHCTEI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

l'eorpadusa: armocdepa, rumpocdepa, MHHEpalbl, TOPHBIE TOPOABI, TIOJE3HbIC
WCKOIIaeMblIe, TOTUTUBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo n XMMH4eckas peakuus

Ilepuonnueckuit 3akoH. Ilepuoanueckass cucrema XuMu4yeckux odieMeHros J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XHMHYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUONOB, KalWs, KadbLUsg M UX COCIMHEHHM B COOTBETCTBHH C
IIOJIOXKEHUEM IEMEHTOB B lleproanyeckoi cucteMe U CTPOEHUEM UX aTOMOB.

CtpoeHne BelleCcTBA: BHUAbI XUMHYECKOW CBS3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOW PEIMIETKM M BUAA XUMHYECKOMN
CBSA3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BeEIIeCTB. XUMHUYECKHE CBONCTBA
BELIECTB, OTHOCSIIUXCS K PA3JIMUHBIM KjaccaM HEOPTaHWYECKUX COECIUHEHWM, reHeTHdecKas
CBSA3b HEOPTraHUYECKUX BELIECTB.

Krnaccudukanys XuMHUYECKUX peakuil O pa3IudHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOIIMX B pEaKIUH BEUIECTB, MO TeIIOBOMY 3(ddekry, Mo H3MEHEHHIO CTereHeil
OKHCJIEHUS XMMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U
SHJOTEPMUYECKHE PEAKINN, TEPMOXUMHUYECKNE YPABHEHUS.

[Tonste o ckopocTu xumMudeckou peakiuu. [loHsaTne 00 0OpaTHUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOTeHHBIX W TIeTEepOreHHbIX peakuusax. I[loHsTue o
karanuse. llondarne o Xxumuueckom paBHOBecuu. @DaKTOphl, BIUAIOLIME HA CKOPOCTb
XUMHUYECKOHN PEAaKIIUU U TI0JI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE PEAKLUH, JJIEKTPOHHBIM OajaHC OKUCIHUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOTO OajaHca.

Teopust 2NEKTPOIUTUYECKON AUCCOLMALMHU. DJIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHoHBI,
aHUOHBL. MexaHu3M [HUCCOLMALMUA BEIIECTB C pAa3JIMYHBIMU BUJAMU XUMHUYECKOH CBA3M.
Crenens aucconuanuu. CUIbHBIC U ClIa0ble AIEKTPOIUTHIL.

Peakiun moHHOro oOMeHa. YCIIOBHS MPOTEKAaHUS PeaKkMid MOHHOTO OOMeHa, IOJIHBIE U
COKpalI€HHbIE MOHHBIE ypaBHEHHUs peakiuil. CBOMCTBAa KHUCIOT, OCHOBAHUW U COJIEH B CBETE
MpeJCTaBICHU 00 3IEeKTpoNUTHYeCKOW aucconuanuu. KadecTBeHHblEe peaklMM Ha HOHBIL.
[TonsiTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJEISIMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHWYEeCKHUX BEIIECTB —
METaJJIOB M HeMeTa/unioB (rpaduTa M anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpuUA),
HCCIEA0BAHUE 3aBUCHMOCTH CKOPOCTHM XHWMHMUYECKOW pPEAKUMU OT BO3JACHCTBUS Pa3IUYHBIX
(bakTOpOB, MCCIEAOBAHHE SJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MPOIECCA TUCCOLMALUU
KHCIIOT, IIEN04Ye M coieil (BO3MOYKHO HCIOJIB30BaHUE BHUJAEO MATEpPHANIOB), IPOBEICHHE
OTIBITOB, WUTFOCTPHPYIONIUX TMPH3HAKH TPOTEKAaHUS peaknuii MOHHOTO oOMeHa (oOpa3oBaHHE



ocajZika, BBIIETICHHE Ta3a, o00pa3oBaHHWE BOJBI), OIBITOB, WJUIIOCTPUPYIOLUIUNX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEeHHE, PEaKIMU PA3JIOKEHHs, COCTUHEHHs),
pacrno3HaBaHHE€ HEOPraHMYECKHX BELIECTB C IOMOIIBI0O Kaue€CTBEHHBIX DPEAKIMI Ha HOHBI,
pellIeHre YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl U MX coeJUHEHUS

OOmiasi xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerneHn okucieHus. CTpoeHHe U (U3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOrE€HOB.
XuUMUYeCKHEe CBOMCTBA Ha IpHUMepe Xjopa (B3aUMOJACHCTBHE C MeTajlllaMd, HeMeTallaMu,
mienoyamu).  Xnoposogopod. ConsiHass KUCIOTa, XMMHUYECKHE CBOMCTBA, IIOJyYEHHUE,
IpuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOA Ha OPraHU3M YesloBeKa. BaskHelme XI0pu bl
U UMX HaXO0XJEHUE B IPUPO/IE.

OOmass xapakrepuctuka 31eMeHTOB VIA-rpynmsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHue u (U3MUECKHe CBOICTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPOIHbIE MOIUGUKALUN KUCIOPOJa U cepbl. XUMUYECKHE CBOICTBa
ceppl. CepoBOZOPOA, CTpoeHHe, (U3UUECKHE U XUMHUECKHe cBoicTBa. OKCUIBI Cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCHAOB. CepHasl KUCIOTa, (PU3MUECKHEe U XMMHUYECKHUE CBOICTBa
(oOmme Kak MpPeACTaBUTENs Kilacca KHUCIOT M CHeruduueckue). XUMHUYECKHE peakiu,
JeKallie B OCHOBE MPOMBIIIJICHHOTO croco0a IMOJlyueHHsl CepHOW KHUCIOThl. llpumeHeHue
cepHoil kucioThl. Cosi CepHOM KUCIIOThI, KaUeCTBEHHAsI peaklus Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ COeIUMHEHUHl B npupoje. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKalollel cpelibl
COETUHEHUSMH cepbl (KUCIOTHBIE IOXIH, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
MpeI0TBPALLICHUSI.

OOmast xapakTepucTHKa »3JIeMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIe CTENEeHU OKHCIEHHUs. A30T, pacmpoCcTpaHEeHHWE B TMpupoAe, (U3NYECKUE WU
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoae. AMMHaK, ero (pU3nuecKue 1 XuMHIECKUe
CBOWCTBa, MoJyueHue U npuMeHeHune. Cosin aMMOHUS, UX (PU3UYECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHass peaklys Ha HMOHBI aMMOHHSA. A30THasi KUCJIOTa, €€ IOIy4YeHHue,
¢usnueckue M XMMHUYECKHE CBOicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cnenuduueckue). VcrnonbzoBaHue HUTPATOB U COJel aMMOHHUSI B KadecTBe MMHEPaJIbHBIX
yaoOpeHuii. XuMHUYECKOEe 3arpsi3HEHUE OKPYXKAIOMeH CpeIbl COSTMHCHUSIMHU a30Ta (KUCIOTHBIC
JOXKIH, 3arpsi3HEHHE BO37yXa, MOYBBI U BOJ0EMOB). Docdop, amnoTpomHble MOAUDUKAIMH
dbocdopa, duzndeckue u xumudeckue cpoiictBa. Okcua docdopa (V) u dhochopHas kuciora,
¢usnueckue M XMMHYECKHE CBOWCTBa, noiyueHue. Mcmonb3oBanue (ocdaroB B KauecTBe
MUHEPaJIbHBIX YA0OPEHHH.

OOmas xapakrepuctuka 31eMeHToB [VA-rpynmsl. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapaKTepHbIE CTETIEHN OKHCIEHUS. YTJIEpO[, aJuIOTPOIHbIE MOJU(PUKALIMU, PACTIPOCTPAHEHHUE B
npupoje, puzndeckue u XMMUIeCKrue cBorcTBa. AncopOius. Kpyroopot yriepona B mpupo/ie.
Oxcuppl yriaeposaa, ux (pusnueckre U XMMHUYECKHE CBOMCTBA, NEHCTBUE HA KUBbIE OPraHU3MBI,
MOJyYeHHEe U NpUMEHEHHEe. DKOJIOTHYecKue mpobieMbl, CBsi3aHHble ¢ okcuaoM yriepoaa (IV),
TUIOTE3a TJI00ATBHOTO MOTEIUIeHUsT KIuMaTa, MapHUKOBBIA 3¢ dekT. YroiapHas KucioTa U eé
coiH, X (U3MYEeCKHe W XMMUYECKHE CBOWCTBA, IMOJIyueHHEe M NpuMeHeHHe. KauecTBeHHas
peakius Ha  KapOoHaT-MOHBL. ~ Mcmonmp3oBaHue  KapOOHAaTOB B OBITY, MEAMIUHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

IlepBoHayasbHBIE MOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COEAMHEHHUAX YIiiepoJa
(MeraH, »TaH, OSTWJIEH, AalETWIEH, JTaHOJ], TJMIEPUH, YKCycHas Kkuciuora). I[lpupoaHsie
UCTOYHUKU YIJIEBOAOPOJOB (Yrojb, HNPUPOJHBIM Ta3, HEPThb), MPOIYKTHl HX MepepadOTKU
(6eH3uH), uX poJsib B OBITY U MPOMBIIIIIEHHOCTH. [IOHATHE O OMOTOTHYECKU Ba)KHBIX BEIIECTBAX:
KHUpax, Oenmkax, yrieBoJaXx — M HUX POJM B JKU3HH 4eloBeKa. MaTepuaibHOE €IWHCTBO
OpPraHMYECKUX U HEOPTaHUUECKUX COSIUHEHUH.



Kpemuuii, ero ¢Qusuveckne W XUMHYECKHE CBOWCTBA, MOIy4YCHHE U MPUMEHECHHE.
CoenuHenuss kpemHus B mpupoae. OOmue mpenctaBieHus o6 oxcuae kpemuus (IV) u
KpeMHHEeBOU kuciore. CHIIMKaThI, UX UCTOIb30BaHUE B OBITY, B MPOMBIILICHHOCTH. Baxkuenme
CTPOUTENIbHBIE MaTepHajbl: KepamMHKa, CTEKJIO, IIEMEHT, O€TOH, jkene300eToH. IIpobiemsr
0€3011acHOT0 HCIOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHEe 00pa3lloB HEOPTaHUYECKUX BEIECTB, CBOMCTB COJISTHOM KHCIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIuil Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB UX MPOTEKAHMS, OIBITHI,
oTpaxkammue GU3NYECKUE M XUMHYECKHE CBOMCTBA TaJOT€HOB M MX COSAMHECHHI (BO3MOXKHO
UCIIONIb30BaHNE BUJACOMATEPUAIOB), O3HAKOMIIEHHE C 00OpasliaMu XJIOpUAOB (TaJoreHUI0B),
O3HaKoMmJiIeHHe ¢ oOpa3uamu ceppl U €€ COEIUHEHUSMH (BO3MOXXHO HCIIOJIb30BaHHUE
BUJZICOMATEPHAOB), HaOJIoleHHWe Tpolecca OOYIJIMBaHUS — caxapa IOJX  JelCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHHE XMMHUYECKUX CBOWCTB pa30aBIICHHOW CEpHOM
KHCJIOTBI, TIPOBEJICHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH M HaOJIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (DPU3MUECKUMU CBOMCTBaAMHU a30Ta, (pochopa W UX COETUHEHMIA
(BO3MOXHO HCTIOJB30BaHKE BUICOMATEPHUAIIOB), 0Opa3iiaMu a30THBIX U (hocHOPHBIX yI00pCHHUIA,
MOJly4eHUe, COoOMpaHue, pacrmo3HaBaHWE © HW3Y4YCHHE CBONCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUS H (ochaT-uOH W H3y4YeHHE MPHU3HAKOB UX
MIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAbI0 (BO3MOYKHO
HCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3YUEHHE MOJENEH KpUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢ynepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMHM PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOUCTBOM MPOTHUBOTA3a, MOJyYEHUE, COOMPaHKE, pacCIIO3HABAHKE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX peaklMii Ha KapOoHAT U
CWIMKAT-UOHbl M M3y4YEHHE MPU3HAKOB HUX IMPOTEKaHUs, O3HAKOMIICHHE C NPOAyKLIHEH
CWIMKAaTHON IIPOMBILNUICHHOCTH, PELICHUE DKCIIEPUMEHTAIBHBIX 3a7ad 10 TeMe «BaxuHeunmue
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaiibl M UX COeAUHEHUS

OO0miast XapakTepUCTHKAa XUMHUYECKHUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU HX
nosnoxxeHus B [lepronnueckoit cucreme xumuieckux 3nemMeHToB J[. 1. MenneneeBa u ctpoeHust
atomoB. CTpoeHue MeTaioB. MeTtanyeckas CBsi3b W METaJUIMUECKass KPUCTAUINYECKast
peméTKa. ODJIEKTPOXUMHUYECKUN ps HanpsDKeHUH MeTaioB. PuU3MUecKMe U XMUMHYECKUE
cBoiicTBa MeTayioB. OOIIHe crocoObl MmoydyeHuss MeTauioB. [IoHsATHE O KOPPO3UH METaIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT Koppo3uH. CIuIaBsl (CTallb, UyTyH, AIOPATIOMUHUII, OpoH3a) U
WX PUMEHEHHE B OBITY W MIPOMBIIIIJICHHOCTH.

[[lenounble MeTauibl: oOKEeHUE B [leproanyeckoil cucteMe XUMUYECKHX 3JIEMEHTOB 1.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HAXOXAEHUE B Ipupojae. Ou3nuecKkue U XUMUYECKUE
CBOIcTBa (Ha mpumepe HaTpus U Kaiusi). OKCUABI U THAPOKCHUBI HaTpus U kanud. [Ipumenenue
MIEJTOYHBIX METAJJIOB U UX COCTMHECHU.

[[lenoyHo3emMenpHbIE METAUIBl MarHuii M KajlbLMi: MnojoxeHue B llepuoamueckon
cucteMe xummuueckux sneMeHToB . WM. MenpneneeBa, cTpoeHME MX aTOMOB, HAXOXK/ICHHE B
npupozae. Pu3znyeckue U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeulune coenuHeHus
KanbIust (OKCU, TUAPOKCU], cosin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxxenue B llepuoamyeckod cucrteme XuUMHYECKHX 3ieMeHToB JI. .
MeHeneeBa, CTpOCHHE aTOMa, HaxoXKJeHue B npupone. Pu3ndeckue U XMMHUYECKHE CBOMCTBA
amoMuHMsL. AMpOTepHbIe CBONCTBA OKCHJIA U TUAPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuogumueckoit cucreme xuMuueckux diaeMmeHToB [[. U.
MeHeneeBa, CTpO€HUE aTOMa, HaXOXKJeHUE B npupojae. Pu3nueckue U XMMUYECKUE CBOMCTBA
xene3a. Oxcunpl, ruapokcuabpl U coiu skeneza (II) m xenesa (III), mx cocras, cBoiicTBa U
MOJTy4YCHHUE.



Xumuueckuii Ixcnepumenm:

O3HAaKOMIIEHHE C o00pasllaMu METAJIOB M CIUIABOB, WX (PU3UYECKHUMH CBOWCTBaMH,
M3y4YeHUE pe3yJbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO MCIIOJIB30BAHHE BUICOMATEPUAIIOB),
0c00EHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAJBIMSI M HATPHUS C BOJOH (BO3MOXKHO MCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHWE CBOMCTB JKECTKOW BOJBI, Tpollecca TOPEHUs >Kele3a B
KHCJIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUICOMATEPHUANIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PeaKIMii Ha WOHBI: MarHus, Kaublus, aJIOMUHUS, IIMHKA, kerne3a (1) u xenesza
(I1), memam (1), HAOMIOIEHWE W OMKCAHKUE MPOIIECCOB OKPAITUBAHMS TUIAMEHH MOHAMH HATpPHS,
Kaliusl U KaiblUs (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUAJIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOMCTB T'HJIpOKCHA aTIOMUHMS U TUAPOKCUAA LIMHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3aa4 0
TeMe «BakHelme MeTalIbl U UX COSTUHEHUS.

XuMus M OKpYKaLIas cpeaa

BeniecTtBa n maTepuanbsl B MOBCEHEBHOM KU3HU 4YeloBeKka. be3omacHoe Mcmnoib30BaHKe
BEIIECTB M XHWMHUUYECKHX peaknuii B ObITy. [lepBasi momomip NMpuW XUMHUYECKUX OXKOTaxX M
OTpaBJICHHUSX.

XHUMHYECKOE 3arpsA3HEHHE OKPY KAIOIIeH cpeabl (MpeaenbHas TOmyCcTHMas KOHIICHTPAIIHS
BemiecTs, nanee — [1/IK). Pons XxuMuu B pemieHN# SKOJIOTHIECKIX TpoOIIeM.

Xumuueckuii Ixcnepumenm:

M3yYCHHE 00pa3IloB MAaTEPUAIOB (CTEKIIO, CIIJIaBBI METAJLIOB, IOJIMMEPHBIC MAaTEPUAIBI).

Meoscnpeomemnuwie ceasu

Peanu3zanus MexnpeIMETHBIX CBS3EH MPU U3YUYEHUU XUMHH B 9 Kilacce OCYILECTBIISIETCA
yepe3 WCIOJb30BaHUE KakK OOIMMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSATHH,
SIBJISIFOLUXCS] CACTEMHBIMU JIJIs1 OT/I€JIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LUKIIA.

OOmume ecTeCTBEHHO-HAY4YHbIC TIOHATHS: Hay4dHbId (DaKkT, THIOTE3a, 3aKOH, TEOpHs,
aHanm3, CHHTE3, KIaccupuKanus, MEPUOIUYHOCTD, Ha0JII0IeHHE, SKCIEPUMEHT,
MOJICTTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, TAPHUKOBBIN 2P HEKT, TEXHOIOTHS, MATCPHUAIIHI.

dusuka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHA, W30TOIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, DJJIGKTPUUECKHN 3apsi, MPOBOJHHUKH, TMOJYIPOBOIHUKH,
TUDJIEKTPUKHU, (POTOAIEMEHT, BEUIECTBO, TEI0, 00BEM, arperaTHOe COCTOSHHE BeEIlecTBa, Tas,
pacTBOp, PacTBOPHUMOCTh, KpPHUCTAJUTMYECKAash peméTKa, CIUIaBbl, (U3UYECKUE BEIUYHHBI,
€AVHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dortocuHTe3, nbixanwe, Owocdepa, dKocHcTEMa, MUHEpAIbHBIC YIOOpCHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEIIECTBRA.

I'eorpadusa: armocdepa, rtuapocdhepa, MHHEpANbl, TOPHBIE TMOPOABI, IOJIC3HBIE
HCKOIIaeMble, TOTUIMBO, BOJAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIHYHOCTHBIE PE3YJIbTAThHI

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOrPaMMBI OCHOBHOTO OOIIEro o00pa3oBaHUS
JOCTUTAIOTCS B X0JI¢ 00YYEeHUSI XUMUU B €IMHCTBE yUeOHOW U BOCIIUTATEILHOMN JACSITETLHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCUHUCKHUMHU  COLMOKYJIBTYPHBIMH H  JyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TMPUHSATHIMU B OOIIECTBE MpaBUJIaMU M HOPMaMU MOBEIACHUS U
CIOCOOCTBYIOT IIPOIIECCAaM CAMOIIO3HAHMSI, CAMOPA3BUTHSI M COLIMANIU3ALINN 00yYatoIuXCsl.

JlugHOCTHBIE pPE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJICTBOBATHCS
CUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPHUEHTAIlUi M pacIIUpEHHE OMbITAa ACSITENbHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY
HACNEANI0, TOHUMAHUS 3HAYCHUS XUMUYECKOW HAayKd B KU3HM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIIAJICTh JOCTOBEPHON HH(OpMAIHEH O MEepPEeNOBBIX JOCTIKCHUSX W OTKPBITHIX
MHUPOBOM U OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSIX 00 yCTpoOiicTBe
MHpa U O0IIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHUS:

MPEJICTABJICHUS] O COIUANBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUU B
KOJUIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOHM, Yy4eOHO-
UCCIIeIOBATENLCKOM, TBOPUECKON U APYTUX BUIAX AEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOI
COBMECTHOM NI€ATENbHOCTH TPU BHITIOJIHEHUH Y4YEOHBIX, MTO3HABATEIBHBIX 3a7a4, BHITOJHEHUU
XUMHYECKHUX IKCIIEPUMEHTOB, CO3JJaHUH YUCOHBIX MTPOSKTOB, CTPEMJICHUS K B3aMMOIIOHIMMAHUIO
M B3aMMOINIOMOILM B Tpoliecce 3TOM ydyeOHOW AesITeNTbHOCTH, TOTOBHOCTH OILIEHHBATH CBOE
MOBEJICHNE W TIOCTYNKH CBOMIX TOBAPHUINECH C TMO3WIIMH HPABCTBEHHBIX M TMPABOBBIX HOPM C
y4€TOM OCO3HAHMSI OCJIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHUYECKHE  TMPEACTABJICHHS O  BEIIECTBE W  XMMUYECKOW  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKHM U COCTABIISIIOIIME OCHOBY JUIS
MOHMMAHHUS  CYINHOCTH HAYYHOW KApTUHBI MHUpa, TPEJACTABICHUS OO0  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIBI, B3aUMOCBS3SAX UYEJIOBEKa C MPUPOIHON Cpeaoid, O pPOoIu
XUMHHU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABaTEJIbHBIC MOTHUBBI, HANpPABJICHHBIC HA TMOJYYECHHWE HOBBIX 3HAHUW IO XUMHH,
HeoOXOoauMBbIe 171 OOBSCHEHUS HaONI0aeMbIX TMPOIECCOB U SIBICHUN, IO3HABATEIbHOM,
MH(GOPMAIIMOHHON U YUTATEIBCKOM KYJIbTYpPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIHHONU pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIMTEPATYpOH, JOCTYMHBIMU TEXHHUYECKUMHU CPEACTBAMHU
WH(GOPMAIIMOHHBIX TEXHOJOTHUH;

HWHTEpPEC K OOYYEHUIO M TO3HAHMIO, JHOO03HATEIHLHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000Opa30BaHUIO, MPOEKTHON M MCCIIEIOBATEIBCKON JESITEIIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBIEHHOCTU U YPOBHS 00yUYeHHS B JajbHEHIIeM;

4) popmMupoBaHus KyJbTYpPbl 310POBbA:

OCO3HAaHWE IICHHOCTH J>KHW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30POBBIO,
YCTaHOBKHM Ha 3JI0pOBbIM 00pa3 >KU3HH, OCO3HAHHME TOCIEACTBUA M HEMpPUATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] aJKOrojs, HApKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOIIOAECHUS
mpaBuJl 0€30MacHOCTH TP OOpaIleHHMH C XUMHUYECKMMHU BEUIECTBAMH B OBITY M pPeaTbHOM
KU3HH,

5) TpyA0oBOro BOCIMTAHMSA:

MHTEpEC K MPAKTHUECKOMY M3y4eHHI0 Mpodeccuil U Tpyda pa3IndHOro poja, yBaXKeHHe K
TPpyAy W pe3yJbTaTaM TPYIOBOM JACSATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE INPUMECHCHHS
MpPEeIMETHBIX 3HAHUW 10 XHMHH, OCO3HAaHHBIA BBHIOOP WHAMBUAYAIbHON TpPAaeKTOPHH
MPOJOHKEHNUsST 00pa3oBaHUs C Y4YETOM JTUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,



OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEIHOW MpOoQecCHOHANbHON IEesTeNbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCUOHATIBHON Cpelie;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMS:

IKOJIOTMUYECKH 1IeJIeCO00pa3HOe OTHOIIECHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU HA 3eMIie,
OCHOBE €€ CYIIECTBOBAHHMS, MOHUMAHHE IIEHHOCTH 3J0POBOTO M Oe30macHOoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIICHWE K COOCTBEHHOMY (PH3MYECKOMYy U TICHXHUYECKOMY 370POBBIO,
OCO3HaHUE LIEHHOCTU COOJTIOZICHUS MpaBUJl 0€30MMaCHOTO TTOBEACHUS MPU paboTe C BEIIeCTBAMH,
a TaKkKe B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBBIO U KHU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHHS, TOJydYaeMble NMPU HM3YYCHWHM XHMHH, TSI PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY’KAOIIeH MPUPOIHOM Cpeoi, Jis MOBBIIICHUS YPOBHS IKOJIOTUYECKOM
KyJbTYpbl, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTMYECKUX MPOoOJieM U MyTel WX pelieHHs
MOCPEJCTBOM METOJIOB XMMHH, YKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCSI M B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMAILHOM MTPaKTUKE.

METAIIPE/IMETHBIE PE3YJ/IbTAThHI

B cocraBe MerampeaMETHBIX PE3YJIBTATOB BBIICISIOT 3HAUYMMBIC TSI (DOPMHpPOBAHUS
MHPOBO33pEHHUsI OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIMI, THUIOTe3a, (akT, cucTeMa,
MIPOIIECC, IKCTICPUMEHT M JIPYTOeE.), KOTOPhIE UCTIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUCOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHHM U3 3TUX MPeAMETOB (HOpMHUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAy4YyHOM KapTHHE MHpa, U YHHUBEpCalbHbIEe ydeOHbIe NEeHCTBUS (ITO3HABaTEIbHBIE,
KOMMYHHKATHBHBIC, PETYJATUBHBIE), KOTOpble o0ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE NelcTBUS

Ba3oBble Jioruyeckue aeiicTBUs:

YMEHHUSI HUCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS MPU OCBOEHUU 3HAHUU:
pacKpeIBaTh CMBICT XHMHYSCKUX TIOHSATHHA (BBIACNATh WX XapaKTepHbIC IPHU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSMU), UCIIOIB30BATh MOHATHUS AJST OOBSICHEHHS
OTIENbHBIX (DaKTOB M SBIICHUH, BBHIOMpPATh OCHOBaHHUS M KPUTEPUHU IJs Kiaccu(UKAIMU
XUMHYECKHUX BEIIECTB U XUMHUUYECKUX PEAKIUi, yCTaHABIUBATh MPUYUHHO-CIICACTBEHHBIE CBSI3U
MeX1y 0OBEKTaMU U3yUCHUs, CTPOUTH JIOTUYECKUE PacCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHEIE,
10 aHAJIOTHH ), JACJIaTh BBIBOJBI U 3aKITIOUCHUS;

YMEHHE MPUMEHSTH B MPOIECCe TO3HAHHS MOHATHS (MPEIMETHBIC U METANPEJIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MCIIOJIb3yeMble B XHMHH, MPEOOpPa3OBHIBATH IIMPOKO
MPUMEHSIEMBIE B XHMHH MOJICIbHBIC MPEICTABICHUS — XUMHUYCCKHHA 3HAK (CHMBOJI JJIEMEHTA),
xuMmuueckas ¢GopMyla M ypaBHEHHE XHMHUYECKOH peakuu — TpH pPelIeHHH Yy4eOHO-
MO3HABATENBHBIX 3a/ad, C Y4YETOM OTHX MOJEIbHBIX TPEACTABICHUN BBISABISATH U
XapaKTepu30BaTh CYIIECTBEHHBIC MPU3HAKH HM3yYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB H
XUMHUYECKUX PEaKIUid, BBISBISTH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CIICICTBEHHBIC CBS3U H
MIPOTUBOPEYHS B M3yUaEeMBIX TPOIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCKue A1eiCTBUA:

yMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BONPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TakkKe B KadeCTBE OCHOBBI I (OPMHUPOBAHUS THUIOTE3Bl IO TPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYKICHHIA,

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIMH M MPOBEACHUIO YUYECHHUECKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJA0M IPOIIecca, CAMOCTOSTENIbHO IPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIUpOBaTh OOOOIIEHHS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCTIE0BaHMS, COCTABIIATH OTUYET O MPOJIETaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMeHHEe BBIOMPaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUI0B
1 (OpM TIPEJICTABICHHUS, TTOJTy9IaeMyI0 U3 Pa3HBIX HCTOYHHKOB (HAyYHO-TTONYJISIPHAS TUTEpaTypa
XUMHUYECKOTO COJIep’KaHus, CIpaBOYHbIE TocoOus, pecypchl HHTepHeTa), KpUTUYECKU
OLICHHUBATh MIPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(OPMAIIHUIO;



YMEHHE IPUMEHSTh Pa3JIUYHBIC METOJIBI M 3aITPOCKHI TIPH IMOMCKE B 0TOOpEe WHPOPMAITUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX IS BHITIOTTHEHUS YUYEOHBIX U TO3HABATENbHBIX 3324
ONpeAeNéHHOr0 THIA, MPHOOpEeTeHHe OmbIiTa B O0JACTH HCHOJB30BaHUS HHGOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJIeHNE KyIbTYPOi aKTUBHOTO MCIOIB30BAHUS PA3ITUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTHUMAIBHYIO (opMy mpeacTaBIeHUS
nHGOPMAIIM W WILTIOCTPUPOBATH pEIIaeMbIe 3a/adll HECIOXHBIMA CXEMaMH, JuarpaMmMmamu,
apyrumu popMamu rpaduku U IX KOMOUHALIUSAMU;

yMEHHE HCIOJb30BaTh W aHAJIM3UPOBATh B Mpollecce YUeOHONW W HCCIeI0BaTENbCKON
JEATEILHOCTH WH()OPMAIIHIO O BIUSHHUY IMPOMBIIINIEHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCTIOPTA
Ha COCTOSIHHE OKPY KAIOIIeH MPUPOIHON CPEeIbl.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHUS 3aJlaBaTh BOINPOCHl (B XOJe auanora W (WiaM) JUCKYCCHUH) IO CYLIECTBY
oOcyxgaemMoii TeMbl, (HOPMYJIHPOBATh CBOM TPEIIOKEHHUS OTHOCUTEIHLHO BBITIOTHEHHS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUS MPEJICTABIIATH MOMYyUYCHHBIC PE3yIbTAThI TO3HABATEIBHON IEATETHHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3eHTAlUI0 pPe3yJbTaTOB BBIIOJHEHUS XHWMHUYECKOTO
JKCTepUMEHTa (7a00paTOPHOTO OMbBITA, JTAOOPATOPHOW PabOTHl MO KCCIICTOBAHUIO CBOMCTB
BEIIECTB, YI1€OHOTO MPOEKTA);

yMEHHS y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABaTENIbHON U
HCCIIeIOBATENILCKON NIEATEIHbHOCTH MPHU PEIICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE Yyu€Ta
OOIIMX HMHTEPECOB M COTJACOBAaHUSA MO3MIMHA (0O0CYX)ACHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
IITYPMBD), KOOPAMHAIMS COBMECTHBIX JICUCTBHMA, ONPEICICHHE KPUTEPUEB TI0 OIIEHKE KayecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaJbHble ydeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEIIEHO OTPEACIATh LENH JesITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBaTh W TMPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOIO JIEATENBHOCTh, BHIOMpATh
HaubOosnee d¢¢eKTUBHbIE CHOCOOBI pelieHHs Y4YeOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBIIATh WJIM KOPPEKTUPOBATH MPEUIOKCHHBINA aNTOPUTM ACHCTBHIA TPH
BBITIOTHEHUH 3aJaHUl ¢ Y4ETOM TMONy4YeHHs HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKLUAX, OLIEHUBATh COOTBETCTBHE TOJIYYECHHOTO pPe3yJIbTaTa 3asBICHHOW IEIH,
YMEHHE HCTIONIb30BaTh U aHATTM3UPOBATh KOHTEKCTHI, IPe/JIaraeMbIe B YCIOBUH 3a/1aHUM.

IIPE/IMETHBIE PE3Y/IbTATBI

B cocraBe mpeaMETHBIX pe3yNbTATOB TI0 OCBOCHHIO OOS3aTEIBHOTO COACPIKAHUS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHONl pabouell mporpaMmoi, BBIAENIAIOT: OCBOCHHBIE
OoOy4arolMMUCST Hay4HbIE 3HAHHS, yYMEHHS W CIocoObl NeHCTBU, cneruduyeckue s
mpeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEIBHOCTA TO TMOTYYCHHIO HOBOTO 3HAHUSA, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYECOHBIX U HOBBIX CUTYyAIIHSIX.

K xonuy obyuenus ¢ 8 knacce npeomemmnoie pe3yiomameol Ha 6A3080M YPOGHE 00IHCHBL
ompaxcamp chHoOpMUpPoOBAHHOCHIb Y 00YUAIOUUXCA YMEHUTL:

® DACKpBIBATh CMBICII OCHOBHBIX XHMHYECKHUX TMOHSATHUH: aTOM, MOJEKYyJa, XUMHUYECKUN
AJIEMEHT, TPOCTOE BEILIECTBO, CJOXHOE BEIIECTBO, CMECh (OAHOPOAHAs M HEOJHOPOJHAS),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJISipHas Macca, KOJMYECTBO BEIeCTBa, MOJb,
MOJISIpHAsi Macca, MaccoBasi JOJsI XUMHUYECKOTO 3JIEMEHTa B COCAMHEHHUH, MOJIIPHBIN 00BEM,
OKCH/JI, KUCJIOTa, OCHOBAHUE, COJIb, SJIEKTPOOTPHUIIATENILHOCTD, CTETIEHb OKHCIECHUS, XUMHUECKas
peakuusi, KinaccuUKalMs peakuil: peaklud COCTUHEHHs, PEeaKIUH pa3joXKEHHUs, PEeaKiuu
3aMeIIeHus], peakiuu 0OMeHa, 3K30- U SHAOTEPMHUUECKUE PEAKIINH, TEIIIOBOM A(PEKT peakuuu,
SJIpO aTOMa, DIEKTPOHHBIA CJIOW aToMa, aTOMHasi OpOUTab, pauyCc aToMa, XUMHYECKasl CBSI3b,
TOJISIpHAs. W HETIOJISIpHAs KOBAJICHTHAs CBsI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH, PacTBOp,
MaccoBas JI0JIsl BEIIecTBa (IPOICHTHAs KOHIIEHTPAIINs) B paCTBOPE;

® WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX TOHATUH W MPUMEHSTh 3TH
TIOHSITHSI TIPU OMTMCAHUY BEIIECTB U MX MPEBPAICHHUIA;



® ICIIOJIB30BATh XMMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBlieHUS (OpMyJT BEIIECTB W
YPaBHEHU XUMHUUYECKUX PEAKIIUH;

® OTIPE/ICISITh BAJICHTHOCTh ATOMOB DJJIEMEHTOB B OWHApPHBIX COCAMHCHHSX, CTCICHb
OKHCJICHUS AJIEMEHTOB B OMHAPHBIX COETUHEHUSX, TPUHA/IEKHOCTD BEIIECTB K OMPEICIEHHOMY
KJIacCy coeauHeHUW 1o GopMmyiaM, BHUA XUMHUYECKOW CBsI3M (KOBaJ€HTHAs W WOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBath cMmbici [lepuogmueckoro 3akona J[. M. MenpaeneeBa: IeMOHCTPUPOBAThH
MMOHUMaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT MX IMOJOKEHHUS B
[lepnonnueckoii cucreme, 3aKOHOB COXPAaHEHHUSI MACChI BEILIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHs, 3aKOHa ABOTapo;

®ONMUCHIBATh M XapakTepuszoBaTh TaOnuunyro Qopmy Ilepuoanueckoil cucremsl
XUMHYECKHUX AJIEMEHTOB: pa3jnyaTh MOHATHS «TJaBHas moarpymnmna (A-rpymnma)» u «mododyHas
noarpynna (b-rpymma)», Manbsie W OONBIINE TEPUOMABI, COOTHOCUTh 0003HAYECHMS, KOTOpHIE
umerorcs B tadbmuie «Ilepuomudeckas cucreMa Xumudeckux nmemenToB [[. M. MenpeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHYECKHUX JJIEMEHTOB (COCTaB W 3apsij
s1pa, o01Iee YUCII0 3JIEKTPOHOB U PaCIpeIeIeHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

o KIIaCCU(DUIIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HCOPTAaHUYCCKUE BEIICCTBA, XUMHYCCKHE
peakiuu (110 YMCITy ¥ COCTaBY YYACTBYIOIIMX B PEAKIIMHU BEIIECTB, M0 TEITIOBOMY YD PeKTy);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB, MOATBEPXKAAasi ONMUCAHUE NPUMEpPAMU MOJEKYJSPHBIX YPABHEHUN COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIUH;

® IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTAaBa,
BO3MOKHOCTH NIPOTEKAHUS XUMHUECKUX MPEBPAIEHUHN B PA3TUIHBIX YCIOBHUSAX;

® BLIYUCIISTh OTHOCUTEJIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJII0 XMMHYECKOTO 3JIeMEeHTa 1o (opMyJie COeIMHEHUs, MaCCOBYIO JIOJII0 BEIIECTBa B pacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOUN peaKInu;

® IPUMEHSITh OCHOBHBIC OTEPAIMH MBICIUTEILHON NEATETbHOCTH — aHalli3 W CHHTE3,
CpaBHEHHE, O00OOIIeHHe, CHCTeMAaTHU3alul0, KIAacCU(UKALMIO, BBISIBICHHE MPUYUHHO--
CJIEICTBEHHBIX CBSI3€W — JUIsl U3YUEHUS! CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIM, €CTECTBEHHO-
HAy4YHBIE METOJbl TIO3HAHMS — HAONIOJeHNE, H3MEpPEHHE, MOJCIMPOBAHHUE, OSKCIIEPUMEHT
(peanbHBIN ¥ MBICIICHHBIN);

ecle/oBaTh IpaBWJIaM IOJIb30BAaHMS XHMHUYECKOM Tocynoil U 1ab0opaTOpHBIM
o0opy/soBaHHEM, a TakKe TMpaBWIaM OOpalleHUus C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJHEHUIO J1a00paTOPHBIX XHMHUYECKUX OIBITOB IO IOJYYCHHIO H
cOOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOIOpOJA M KUCIOpPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONpeeIEHHON MacCOBOM JOJIed PacTBOPEHHOIO BEMIECTBA, IUJIAHUPOBATH U MPOBOAUTH
XUMUYECKHAE DKCIIEPUMEHTHI MO0 PACMO3HABAHMIO PACTBOPOB IIEIOYECH W KUCIOT C TMOMOIIBIO
WHANKATOPOB (JaKkMyc, heHondranen, METUIOPAHK U IPYTHUE).

K xonuy odyuenus 6 9 knacce npeomemnsie pe3yivmamaol Ha 0A3060M YPOBHE 00JIHCHbBL
ompaxicamop chOPpMUPOSAHHOCHb Y 00YUAIOWUXCA YMEHUTL:

® PaCKpbIBATh CMBIC] OCHOBHBIX XMMHYECKUX MOHATHI: XMMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYyJIa, MOH, KaTUOH, aHHMOH, IMPOCTOE BEIIECTBO, CJIO0XHOE BELIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKUCICHHUSA, XUMHUYECKas pEeaklHs, XUMHUYECKas CBs3b,
TETIOBOM 3P PEKT pPeaKIuu, MOJIb, MOJIIPHBIA 00BEM, PACTBOP, AIIEKTPOIUTHI, HEIIIECKTPOIIHUTHI,
ANIEKTPOJIUTHUYECKAs JUCCOLMAIIMS, PEaKMM HOHHOTO OOMeHa, KaTalu3aTtop, XUMHUYECKOe
paBHOBecHe, oOpaTHMble W HEOOpaTUMBbIE pEaKUUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuyu, OKHUCJIUTENIb, BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUS,
amM(pOTepHOCTh, XUMHUYECKas CBsI3b (KOBaJCHTHAs, MOHHAs, METaJNINYecKas), KpUCTAIUTHYECKas
peméTKa, KOpPpO3Msl METauIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM pEaklMH, MPeIeTIbHO
nomyctumast koHreHTpauus 11K BemecTsa;



® WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX IMOHATUNH W MPUMEHATh 3TH
MOHATUS ITPU ONHMCAHUM BEIIECTB U UX NPEBPALICHUN;

® ICTIOJIb30BAaTh XMMUYECKYI0 CHUMBOJHMKY JUIS COCTaBleHHs (opMys BeIIeCTB U
YPaBHEHU XUMHUUYECKUX PEAKIUH;

® OIIPEJIENIATh BAJIEHTHOCTh M CTENIEHb OKHCIEHUS! XUMHUYECKHUX 3JIEMEHTOB B COCIUHEHMSIX
pPa3IMYHOrO COCTaBa, NPHHAMIEKHOCTh BEUIECTB K OINPEACIEHHOMY KIACCy COEIMHEHHMM IO
dbopMysiaM, BUJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX
COCUHEHHSX, 3aps] MOHA MO0 XMMHYECKOH (dopMyle, XapakTep Cpelbl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COEAMHEHUH, TUIl KPUCTAITIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbIch [lepuoanyeckoro 3akona [{. . MenneneeBa u 1eMOHCTPUPOBATH €r0
MOHMMAaHHE: OINMCHIBATh M XapaKkTepu3oBaTh TabmuuHyro (opmy Ilepuoanueckoit cucremsl
XMMUYECKHUX HJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHAs MOArpynmna (A-rpynma)» ¥ «rmoOodHas
noarpynna (b-rpynma)», maneie u OoJbIIME MEPUOIbI, COOTHOCUTH OOO3HAYEHMS, KOTOpbHIE
UMEIOTCS B TMEPUOJNYECKON Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj AJ]pa, oOlIee YUCIO0 IEKTPOHOB U pacIpe/ieIeHUe UX
IO 3JIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIHEe 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB
U WX COCIUHEHMH B Ipejenax MajiblX MEepUOoJIOB U IIaBHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

e Ki1accu(UUIMPOBATh XUMHUYECKHE 3JIEMEHTHl, HEOPTaHWYECKHE BEIIECTBA, XUMHYECKHE
peakuuu (10 YUCIY U COCTABY YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (deKTy, mo
M3MEHEHUIO CTENeHEH OKUCICHHSI XUMUYECKUX JIEMEHTOB);

® XapaKTepu3oBaTh (ONMUCHIBaTh) oOmMEe U crneuuduyueckne XHUMHUYECKHUE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKAAsl ONUCAHUE NTPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMHUUYECKUX PEAKIIM;

® COCTaBJIATh YPAaBHEHHUSI JJICKTPOIUTHYECKON AMCCOLMALMM KUCIOT, IIEJIOYEd U COJIEH,
MOJHBIE M COKpalIEHHbIE YpaBHEHHs peakIUii HOHHOTO OOMEHa, YpaBHEHHUS peaklui,
MOATBEPXKJIAIOIIUX CYLIECTBOBAHUE T'€HETHMUYECKOM CBA3M MEXIY BEUIECTBAMM Pa3JIMUHBIX
KJIaCCOB;

® DaCKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKLUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTr0 OajaHca ITUX PEeaKIuii;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHMS, BO3MOKHOCTH
MIPOTEKaHUsI XMMUYECKUX MPEBPAILlEHUH B pa3InYHbIX YCIOBHUSX;

® BHIYKCIIATE OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYKO MaccChl BEILLECTB, MacCOBYIO
JOJTF0 XUMHYECKOTO dJIEMEHTa 10 (hopMyJie COeTMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE,
IIPOBOAMTD PAcU€THI [0 YPaBHEHUIO XUMUYECKON peakiuy;

ecoONIONaTh MpaBHUja IMOJB30BAHUSA XUMHMUYECKOW TMOCYJOH U J1aOOpaTOPHBIM
000pyI0BaHUEM, a TAaKXKe MpaBUiia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIUSIMU
[0 BBIMOJHEHUIO J1A0OPATOPHBIX XHMHUYECKUX OMNBITOB IO TMOJYYEHUI0O U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

® [I[POBOJUTH PEAKLIMH, MOATBEP)KJIAIOIIME KAYECTBEHHBI COCTAB PA3IMYHBIX BELIECTB!
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpOMHI-, MOAUI-, KapOoHat-, docdar-, CHIUKaT-,
cynbdar-, THUAPOKCUA-UOHBI, KATHOHBI aMMOHHS W HWOHBl U3YYEHHBIX METAJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMYECKUX BEILIECTB;

® IPUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEILHON AESITEIbHOCTH — aHalIM3 U CHUHTE3,
CpaBHEHHE, 0000IIeHIE, CUCTEMATH3AIINIO, BBISIBICHUE MPUIMHHO-CIICICTBEHHBIX CBSI3EH — Ui
W3Yy4YEHHs CBOMCTB BEILECTB U XUMUYECKUX PEAKIHUI, ECTECTBEHHO-HAYUYHbIE METO/IbI TO3HAHUS
— Ha0ItoIeHNe, U3MEepEHHEe, MOJICTUPOBaHHE, SKCIIEPUMEHT (peabHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HanMeHoBaHMe pa3/ie/ioB U TeM Kouecrso uacon DJIeKTpPOHHbIe (HM(ppPOBbIE)
n/n MpOrpamMMblI Bcero Konrposen TpakTuyeck o0pa3oBaTejibHbIE PECYpPChI
ble padoThI ue padoTbl
Pa3nen 1. [leppoHayaabHble XUMUYECKHE TOHSITHS
1.1 Ziiffﬁaoamiﬁf{za; SS;I?TC;ZeCKOﬁ 5 2 Bubmorexa LIOK
https://m.edsoo.ru/7f41837¢c
JIeATETLHOCTH YeJIOBEKa
1.2 BemectBa 1 XuMH4YeCKHE peaKkiuu 15 1 bubmorexa OK
https://m.edsoo.ru/7f41837¢c
Hroro no pazgeny 20
Pa3znen 2. BaxxHelinue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. [Tonsitue 06 6 bu6muoreka [{IOK
OKCHIIax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstue o kuciorax u 2 | bu6muoreka [{IOK
COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsr. [Tousitue 06 5 1 | but6mmoreka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 1 1 | bubmuoreka [JOK
HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pasnen 3. llepuoanuecknii 3axon u Ilepuoanyeckas cucrema xumudeckux 3j1eMeHToB /I. . MengesieeBa. CTpoeHHe aTOMOB.




Xumuuyeckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHDBIE pPe€aKIuu

[Tepuoanueckuii 3aK0H U
31 Ilepnonnueckas cucrtema 7 bubmuoreka LIOK
XUMHYeCKHuX daeMeHToB JI. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHne atoma
XuMHU4ecKas CBS3b.
3.2 OKHCHP?’:GJ‘?BHZ- : 8 1 buomiorexa HOK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIBHBIC PEAKIINU
Hroro no pasneny 15 Bubmmorexa HOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
ITPOIT'PAMME




9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM uugpoBbie
Ne i/mm P KonTpoabH IIpakTH4eck (ucpp )
NPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
ble padoThl ue padboThl
pecypcsl
Pa3pnen 1. BemecTBo 1 XMMHU4YeCKHe PeaKIUH
11 [loBTOpEeHue U yriayOnenue 3HaHUN 4 1 bubnuorexa [IOK
' OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] TUCCOIUAIINS. 2 | | bu6mmoreka [JOK
' XUMHUYECKUE PeaKIMM B pPacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 16
Pa3nes 2. HemeTasnbl M X COeIMHEHUS
)1 OO61mas XxapakTeprucTHKa XUMHUYECKHUX 4 | bubmuorexa [JOK
' anemeHToB VIIA-rpymmesl. ["agoreHnst https://m.edsoo.ru/7t41a636
06
22| vevertron VIAcrpymau, Cepa et : BrGiorexa LIOK
' pyTst. L-6p https://m.edsoo.ru/7f41a636
COETUHEHUS
. Oobmas Xapi;i:epl/ICTHKa );I/IMI/I‘-I(;CKI(/;X ; 1 BuGmmorexa L{OK
. aneMeHToB VA-rpynnsl. A30T, pochop u ux
Py P https://m.edsoo.ru/7f41a636
COETMHEHUS
06
s ‘ emaem xoapallichAepHcha X;/IIMI/I:C:KI/IX , 1 , BuGmorexa LOK
. JIEMEHTOB -TPYIIBL. YTII "
. by poA https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COSTUHCHHUS




Hroro no paszneny 26
Paznen 3. MeTajljibl M X COeTUHEHUS
31 06 . 4 bu6moreka [JOK
' HHHE CBOHCTBA METATIIon https://m.edsoo.ru/7f41a636
39 B . 16 bu6mmoreka [IOK
. QKHEUIITNE METAJUTBI i UX COCAMHCHHUS hits:/m.edsoo.ru/7f4 1636
Hroro no pazgeny 20
Paznen 4. Xumus U OKpy’Kamomas cpeaa
41 B 3 bu6mmoreka [JOK
. €IIeCcTBa U MaTepUaIbl B )KM3HHU YEIOBEKa https//m.edsoo. ru/7f4 12636
Hroro no pazneny 3
p 3 bubmuoreka [IOK
C3CPBHOE Bpent https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KosmyecTBo yacos Nara J1eKTPOHHBIE HH(PPOBLIE
} Tema Ypoka Bceer KOHTp. HpaKT, 06pa303aTe.111>H1>1e
n/n U3y4eHus
0 padoTbl | padoThI pecypcbl
[Tpenmer xumuu. Poiap XuMUH B )KU3HHU YEIIOBEKA. | bubmuoreka [JOK
Tena u BemecTBa 04.09.2024 | https://m.edsoo.ru/ff0d210c
[TonsiTHE O METO/IAX TIO3HAHUS B XUMUU 1 bubmorexa HOK
05.09.2024 | https://m.edsoo.ru/ff0d227¢
[Tpaxtnueckas padota Ne 1 «IIpaBuia paboTsl B
J'I(f60paTOpI/II/I I/IpHpI/IéMbI o6paerHH;1 c ’ 1 1 Bubmiorexa LIOK
11.09.2024 | https://m.edsoo.ru/ff0d23dc
1ab60paTOPHBIM 000PYIOBAaHUEM)
YucTele BemecTBa u cMecH. CriocoObI pa3ieieHus | bu6mmoreka [JOK
cMecei 12.09.2024 | https://m.edsoo.ru/ff0d26¢ca
ITpaxTrueckas pabora Ne 2 «Paznenenue cmeceil (Ha 1 1 bubnuoreka [IOK
[IpUMepe OYUCTKHU TTOBAPEHHON COJIN)» 18.09.2024 | https://m.edsoo.ru/ff0d28c8
ATOMBI U MOJIEKYJIbI 1 bubmorexa LIOK
19.09.2024 | https://m.edsoo.ru/ff0d2a6¢
XUMUYECKUE dNIEMEHTHI. 3HAKH (CUMBOJIBI) | bu6mmoreka [JOK
XUMHUYCCKUX 3JIEMCHTOB 25.09.2024 | https://m.edsoo.ru/ff0d2be8
[TpocThie U CIOXHBIC BEIIECTBA 1 bubmorexa HOK
26.09.2024 | https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YICHHE 1 bubmmoreia LIOK
02.10.2024 | https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSIHCTBA COCTaBa BEMIECTB. XUMUYECKas
10 ¢dopMmyna. BaneHTHOCTb aTOMO;H XUMHUYECKHUX 1 bubmorexa LIOK
03.10.2024 | https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OtHocuTenbHas aToMHast Macca. OTHOCHTENTbHAS 1 bubmuoreka [JOK
MOJIEKYJISIpHas Macca 09.10.2024 | https://m.edsoo.ru/ff0d323c




MaccoBast 10JIs XUMHUYECKOTO 3JIEMEHTA B

bubmuoreka [JOK

12 COCTMHCHUH 10.10.2024 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Monbs. MossipHas Macca Bubmmorexa LIOK
16.10.2024 | https://m.edsoo.ru/ff0d5230
14 du3nyecKue U XUMHUUYECKHUE SIBIICHUS. XUMHUUYECKas bu6mmoreka [JOK
peaKkIms 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 IIpu3HaKky U ycroBUs MPOTEKAHUS XUMUYECKHAX bu6nuoreka [{JOK
peaKImiA 23.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHMS MacChl BEIIECTB. XUMUYECKUE bubnuoteka [JOK
ypaBHEHUS 24.10.2024 | https://m.edsoo.ru/ff0d3b88
17 BrrunciaeHus KoJInm4ecTBa, MacChl BEIIECTBA O bu6mmoreka [JOK
YPaBHEHUSM XUMHUYECKUX pPEaKIUi 07.11.2024 | https://m.edsoo.ru/ff0d5708
13 Knaccugukarus XuMHUeCKUX peakiui bubnuoreka LIOK
(coennHEHUs, PA3I0KEHUS, 3aMELIICHHsI, 0OMEHa) 13.11.2024 | https://m.edsoo.ru/ff0d3{34
19 M. B. JIOMOHOCOB — yU€HBIM-IHIIUKIIONEIUCT. bu6mmoreka [JOK
O0001IeHre U CUCTEMAaTH3aIMs 3HAHUIA 14.11.2024 | https://m.edsoo.ru/ff0d40c4
20 Kontponbhas pabora Nel mo teme «Bemectsa u bubnuorexka [JOK
XUMHUUYECKHE PeaKIUi» 20.11.2024 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmechk ra3zoB. CoctaB Bo3nyxa. Kucinopon bu6mmoreka [JOK
— 3JIEMEHT U TIpocToe BemecTBo. O30H 21.11.2024 | https://m.edsoo.ru/ff0d448e
du3ndecKre 1 XMMUYECKHEe CBOMCTBA KUCIOPOia
22 (peakuuu okucieHus, ropenue). Ilonstue 06p " bubamorexa LIOK
27.11.2024 | https://m.edsoo.ru/ff0d4614
OKCcHAaX
CrocoObl TTOJIyYeHHS KHCIIOpOoa B JIA0OpaTOpUH U
23 npOMLImﬂeHHZCTH. HpHMeHzHie Kchogonap Bubnmorexa LHOK
28.11.2024 | https://m.edsoo.ru/ff0d497a
TermoBoii 3(pheKT XUMUYSCKON peakIiy, IOHITHE O
24 TepMongng)eq:KOM ypaBHEHUU 51(30-LI u , bubmmorexa OK
’ 04.12.2024 | https://m.edsoo.ru/ff0d4790

SHAOTCPMUYICCKUX PCAKIHUAX




TorumBo (HedTh, yroias U MeTaH). 3arps3HeHne

bu6mmoreka [JOK

25 BO3/yXa, CIIOCOOBI €ro MpeI0TBPALEHHUS 05.12.2024 | https://m.edsoo.ru/ff0d4c4a

2% [TpakTueckas padota Ne 3 o reme «llomyuenue u bu6mmoreka LIOK
cobupaHue KUCIOPO/Ia, U3YUCHUE €TO CBONCTBY» 11.12.2024 | https://m.edsoo.ru/ff0d4ae2

7 Bonopon — 35eMeHT 1 IpocToe BEIIECTBO. bu6mumoreka [IOK
Haxoxxnenue B mpupoe 12.12.2024 | https://m.edsoo.ru/ff0d4dd0

73 Pusnyeckre ¥ XUMHYECKUE CBOMCTBA BOAOPOIA. bubnuorexa LIOK
[Tpumenenue Bogopoaa 18.12.2024 | https://m.edsoo.ru/ff0d4dd0

29 IToHsTHE O KHCIIOTAX U COJISIX Bu6miorexa LIOK
19.12.2024 | https://m.edsoo.ru/ff0d50d42

30 Crioco6bl TToJTy4eHus! BOAOPO/I1a B TAOOpaTOpHUH Bubmiorexa LIOK
25.12.2024 | https://m.edsoo.ru/ff0d4dd0

31 [TpaxTrueckas pabota Ne 4 o reme «llomyuenue u bu6muoreka [JOK
cobupaHue BOJOpOAa, U3yUCHUE €r0 CBOMCTBY 26.12.2024 | https://m.edsoo.ru/ff0d4f42

. N bu6mmoreka [{JOK
32 Mossprelii 06BEM rasos. 3aKoH ABOrazpo 15.01.2025 httt)s://m.edsﬁ).ru/fde542e

13 Brrunciienus 00b€Ma, KOJIMYECTBa BEIlleCTBa ra3a 1o bub6mmoreka [JOK
€ro M3BECTHOMY KOJIMYECTBY BEUIECTBA MU 00BEMY 16.01.2025 | https://m.edsoo.ru/ff0d55a0

34| poakct ns comonssaons oGeumnk oo Eumiorexa LIOK
Fa30B 22.01.2025 | https://m.edsoo.ru/ff0d5708

bu6mmoreka [{IOK
35 duznyueckre ¥ XUMUYECKHE CBOMCTBA BOJIbI 73.01.2005 https://m.edsoo.ru/ff0d587a

. bu6nuorexa IIOK
36 CocraB ocHoBaHuii. [ToHsiTre 00 MHAMKATOPAX 29.01.2025 httns://m.edS(I)lo.ru/fde59e2

37 Ejjjczfni:;;ziol};f::gjpI}I{alf/zzlcii};?z:ﬂﬂ 30.01.2025 | Duomorera LIOK
https://m.edsoo.ru/ff0d5b40

BEIIIECTBA B paCTBOPE
38 [TpakTraeckast pabora Ne 5 o Teme bu6mmoreka [{JOK




«IIpuroroBiieHHE PaCTBOPOB € OIPEAEIEHHON

https://m.edsoo.ru/ff0d5eba

. . . 05.02.2025
MacCOBOH J0JI€ paCTBOPEHHOTO BELLIECTBA
19 Kontponbhas padota Ne2 no teme «Kucnopos. bu6nuoreka [IOK
Bogopoa. Bona» 06.02.2025 | https://m.edsoo.ru/ff0d6342
40 Oxcuapl: cocTaB, Ki1accupUKalys, HOMEHKIaTypa bubamorexa LIOK
12.02.2025 | https://m.edsoo.ru/ff0d664e
41 [TonydyeHne u XuMHUYECKHE CBOMCTBA KUCIOTHBIX, bu6mmoreka [JOK
OCHOBHBIX U aM(pOTEPHBIX OKCHIOB 13.02.2025 | https://m.edsoo.ru/ff0d664e
42 OcHoBaHUs: COCTaB, KIaccu(UKaIKsI, HOMCHKIATypa Bubmiorexa LIOK
’ ’ 19.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [Tomyyenue n XUMHUYECKUE CBOMCTBA OCHOBAaHUI Bubmiorexa LIOK
20.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTaB, knaccuukaus, HOMEHKIATypa bubamorexa LIOK
26.02.2025 | https://m.edsoo.ru/ff0dfee2
45 Ilonmyyenue u XMUMUYECKUE CBOMCTBA KUCIIOT bubamorexa LIOK
27.02.2025 | https://m.edsoo.ru/ff0dfee2
46 Conu (cpegHue): HOMEHKJIATypa, CIIOCOOBI bubnuoreka [JOK
MOJTy4YEeHHUsI, XUMUUECKUE CBOMCTBA 05.03.2025 | https://m.edsoo.ru/00ad9474
[TpakTuueckas pabora Ne 6. Pemenue
47 BKIZIHepI/IMeHTaJ'II;HBIX 3aga4 no teme «OCHOBHbIE Bubmiorexa LIOK
. 06.03.2025 | https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI
43 ['enernueckas cBsI3b MEXKy Kilaccamu bu6mmoreka [{OK
HEOPraHUYECKUX COEAMHEHUN 12.03.2025 | https://m.edsoo.ru/00ad9a50
. bubnuoreka LIOK
b OBoburetie i CHETEMATHSAII SHAH 13.03.2025 | hitps:/m.edsoo.ru/00ad9ch?
50 Konrponsnas padora Ne3 o teme "OCcHOBHBIE bubnuoreka LIOK
KJIaCChl HEOPTaHUYECKUX COeTUHEHUI" 19.03.2025 | https://m.edsoo.ru/00ad9¢ela
51 [TepBbie MOMBITKH KTaCCH(PUKAITMN XUMHIECKUX bubnuoreka [JOK
sneMeHTOoB. [loHsATHE O TpyIIax CXOAHBIX 20.03.2025 | https://m.edsoo.ru/00ad9ffa




3JICMCHTOB

[Tepuoanueckuii 3akoH u [lepuonnueckas cucrema

bu6mmoreka [{OK

32 xuMuueckux snemenToB J[. . Menneneena 02.04.2025 hitps:f/m.cdsoo.ru/Olada3 3¢
53 Ilepuonsl, rpymnisl, HOATPYIIIIbL bubamorexa LIOK
03.04.2025 | https://m.edsoo.ru/00adasS2c
54 Crpoenune atomoB. CocTaB aTOMHBIX siep. M30Torbl Bubmiorexa LIOK
09.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
55 3J'IepMeHTOB Hepnponnqecxoﬁ cuctemsl /1. W. bubmorexa [OK
10.04.2025 | https://m.edsoo.ru/00adabbc
MenneneeBa
XapaKkTepruCTHKa XUMHUECKOTO YJIEMEHTa T10 €T0
56 noﬁomermo B [lepnonnueckoit cucreme /1. U. bubmmoreia LIOK
16.04.2025 | https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproanaeckoro 3akoHa i pa3BUTHS
57 HayKU U HpaKI’)H/IKi. . 1. MGHIIGHGGJIIB —pyqéHLIﬁ, bubmorexa LIOK
17.04.2025 | https://m.edsoo.ru/00ada96e
Mearor ¥ rpaxaaHuH
53 DIIEKTPOOTPULIATETILHOCTh aTOMOB XUMHUUYECKHUX bu6mmoreka [JOK
AJICMEHTOB 23.04.2025 | https://m.edsoo.ru/00adaab8
59 HonHas xuMudeckas CBI3b bubmorexa HOK
24.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHasi XuMu4deckas CBsI3b bubmorexa HOK
30.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HenoasipHas XMMUYECKas CBS3b Bubmiorexa LIOK
07.05.2025 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS Bubnmorexa LHOK
08.05.2025 | https://m.edsoo.ru/00adae28
63 OKHCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU bubmorexa HOK
14.05.2025 | https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIU bubmuoreka [JOK




15.05.2025 | https://m.edsoo.ru/00adb076

65 Kontponbnas pabota Ne4 o teme «CtpoeHue | bu6muoreka [{JOK
aToMa. XMMHUYECKasl CBS3b) 21.05.2025 | https://m.edsoo.ru/00adb486

66 PezepsHblil ypok. O6001IeHNE U cCCTeMaTH3alus 1 bubnuoreka LIOK
3HAHUHN 22.05.2025 | https://m.edsoo.ru/00adb33c

67 PezepsHblil ypok. O6001eHNEe U cCCTeMaTH3alus 1 bubnuoreka LIOK
3HAHUUN https://m.edsoo.ru/00ad9cb2

68 PesepBHbIil ypok. O000IICHHE B CHCTEMATH3AIUS | bubnuoreka [JOK
3HAHUI https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoandyecTBO 4acoB

JIEKTPOHHBIEC NN (POBbIE

Ne Hara
Tema YpokKa KOHTp. HpaKT, oﬁpasonaTeﬂLHue
n/n Bcero U3yYeHUs
padoTbl | padoThI pecypcbl
I i Bl
1 : eCpIZOI;quCKHIZ C3aKOH3 | eino(;)[nt;[ec;aﬁ 1 BuGmmorexa LOK
UCTeMa XUMUYECKHX dyieMeHToB /1. 1.
" 02.09.2024 | https://m.edsoo.ru/00adb59e
Menpneneena
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 1 bubnuorexa LIOK
XMUMUYECKHX 3JIEMEHTOB MEPBHIX TPEX MEPUOJIOB 05.09.2024 | https://m.edsoo.ru/00adb6bb
K
3 H;I(;1 Cf:i’fﬁiii I/;: OI;/I:TI:(JE;}]EIEI XUMHUYECKOM 1 bubmorexa OK
P HACETE. BB X 09.09.2024 | https://m_.edsoo.ru/00adb7e2
CBSI3H U TUIBI KPUCTAITMYECKHUX PEIIETOK
Kontponbnas padota Nel o reme «IToBTOpenue
4 7 1 1
U yriyOiieHrne 3HaHUH OCHOBHBIX Pa3/ielioB 12.09.2004
Kypca 8 Kitaccay
5 Knaccudukanmss XuMruaecKux peakiui mo | bubnuorexa [JOK
pa3IUYHBIM MPU3HAKAM 16.09.2024 | https://m.edsoo.ru/00adbcb0
] EOHHTI/IG 0 CKOPOCTH XMMHYECKOU pEaKIUH. 1 Bu6morexa LIOK
OHSITHE O TOMOTCHHBIX U T€TePOTSHHBIX
P 19.09.2024 | https://m.edsoo.ru/00adbe9a
peaKIusax
II . @
el B
BJIUSIIONINE H Th XUMHY i 170701
H p peaxt 23.09.2024 | https://m.edsoo.ru/00adc28¢c
MOJIOKEHNE XUMHUYECKOTO PaBHOBECHS
8 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 1 bubmoreia HOK
pearh 26.09.2024 | https://m.edsoo.ru/00adcade
9 Teopust 3MEKTPOIUTHYECKOM TUCCOLMALINU. 1 bu6muoreka [JOK
CuiibHBIE U CJTa0bIe SJIEKTPOJIUTHI 30.09.2024 | https://m.edsoo.ru/00adcd68
10 Honnble ypaBHEHUS pEeaKLIU 1 brbmorexa [OK
b peait 03.10.2024 | https:/m.edsoo.ru/00add448




11

XUMHYECKUE CBOWCTBA KUCIIOT U OCHOBAaHUH B
CBETE MPEACTABICHUHN 00 AJIEKTPOITUTHIECCKOM

bu6mmoreka [JOK

07.10.2024 | https://m.edsoo.ru/00add5d8
JUCCOLUAITUT
XHWMHYECKUE CBOMCTBA COJIEH B CBETE
12 MPEACTABICHUIN 00 IEKTPOTUTHICCKOM Bubnmorexa LIOK
10.10.2024 | https://m.edsoo.ru/00add8b2
JCCOLIUAIIUT
13 [TonsiTue o runponuse conen Bubnmorexa LHOK
14.10.2024 | https://m.edsoo.ru/00add9d4
14 O06001IeHre U cUucTeMaTr3aIus 3HaHUH bubmorexa HOK
17.10.2024 | https://m.edsoo.ru/00addd12
15 [IpakTuyeckas pabora Nel. "Pemenue bubnuoreka LIOK
JKCIIePUMEHTAIbHBIX 3a1a4" 21.10.2024 | https://m.edsoo.ru/00addbfa
KonTponbnas padorta No2 o teme
16 "9JIGIIZTPOJII/ITI/II‘){CCKEI$I M CCOLIMALIUS. bubmorexa LIOK
24.10.2024 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PeaKiuu B pacTBopax”
17 OO6m1as XxapakTepuCTHKA rajJoreHOB. bubnuoreka [JOK
XUMHYECKHE CBOMCTBA HA IPUMEPE XJIopa 28.10.2024 | https://m.edsoo.ru/00addfe2
13 XnopoBogopoa. CoJisiHast KHCIOTa, XUMHUYECKHE bubnuoreka [JOK
CBOICTBa, MTOJIy4E€HUE, TIPUMEHEHUE 07.11.2024 | https://m.edsoo.ru/00ade104
[Ipaktuueckas padora Ne 2 mo Teme
29 <<1?IonyquI/Ie COIjIHHOﬁ KHUCJIOTBI, U3yUYECHHE €€ bubmorexa OK
3 ’ 11.11.2024 | https://m.edsoo.ru/00ade348
CBOMCTBY»
Borurcnenus mo ypaBHEHUSIM XUMHYECKUX
20 peaKkuuii, eciu OI}IIIEH W3 PEarcHTOB JaH B bubmorexa HOK
’ 14.11.2024 | https://m.edsoo.ru/00ade488
M30BITKE
)1 OO6mas xapakTepucTrka 3JeMeHTOB VIA- bubnuorexka [JOK
IpyIIbI 18.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTponHble MOIU(GUKALIUN CEPHI.
22 HaxomI:IeHMe cepLII[ n(l)eé c:ennﬂell)mﬁ B IIPUPOJE. Bubmiorexa LIOK
12.11.2024 | https://m.edsoo.ru/00ade64a

XUMHUUYeCKre CBOMCTBA CEPhbI




CepoBoaopo, cTpoeHue, hu3ndeckue u

bu6mmoreka [JOK

23 XMMHYECKHE CBOMCTBA 25.11.2024 | https://m.edsoo.ru/00ade802
24 Oxcunsl cepol. CepHas KHCIoTa, GU3HIECKUE U bu6mmoreka [{JOK
XUMUYECKHE CBOMCTBA, MPUMEHECHHE 28.11.2024 | https://m.edsoo.ru/00adea28
XHWMHWYECKHUE PEAKIUH, JIEKALUE B OCHOBE
25 IIPOMBIIIJIEHHOTO CIIOCO0a MOIy4eHHs CEpHOM bubnuoreka LIOK
KHCIIOThI. XUMHUYECKOE 3arpsi3HEHNE 02.12.2024 | https://m.edsoo.ru/00adec8a
OKpY>KarollIei Cpeibl COEUHEHUSIMU CEPbI
26 Brluncnenue MacCcoBOM 101 BBIXOJA IIPOAYKTA bubnuoreka LIOK
peakuuu 05.12.2024 | https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuKa 3JeMeHTOB V A-
27 l"pyLII'IlHBI. Ar;OT ;)aCHpOCTpaHeHI/Ie B IIpHpOJIE Bu6miorexa LIOK
’ . ’ 09.12.2024 | https://m.edsoo.ru/00adeca6
¢bu3nveckne 1 XUMHYECKUE CBOICTBA
)3 AMMHUak, ero Gpu3nYecKue 1 XuMUIEeCKHIe bu6nuorexa IIOK
CBOMCTBA, MOJIYYCHUE U IPUMECHCHHE 12.12.2024 | https://m.edsoo.ru/00adf004
29 [IpakTuueckas padora Ne 3 o Teme bubmuoreka [IOK
«ITonmydyenne amMmmmuaka, U3y4eHUE €ro CBONCTBY» 16.12.2024 | https://m.edsoo.ru/00adf180
30 A3oTHas KucioTa, e€ husnueckue u bubmuoreka [IOK
XMMHYECKHE CBOMCTBA 19.12.2024 | https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHHUS B
31 KayeCTBE MMUHEPAJIbHBIX yA00pEHUH. bubnuoreka LIOK
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH cpeibl 23.12.2024 | https://m.edsoo.ru/00adf518
COEIMHEHUSIMH a30Ta
®ochop. Oxenn pochopa (V) u pochopnas
32 KI/ICJE))TE (I)PI3I/I§C((13)KI/IS) I/Ipxn(lwlzl)qecql)(He(bc:())ﬁCTBa bubamorexa LIOK
’ ’ 26.12.2024 | https://m.edsoo.ru/00adf68a
MI0JIy4Y€HUe
Hcnonb3oBanue GochaToB B KauecTBE
33 MUHEPATbHBIX yzlq())6p(£Hm71. 3arps3HeHue bubmorexa HOK
N 13.01.2025 | https://m.edsoo.ru/00adfc20
MIPUPOJHOM cpenbl pocdaTamu
34 VYraepon, pacipocTpaHEeHHE B IPUPOJIE, bubnuoreka [JOK




(bu3nvecKre 1 XMMUYECKHIE CBOMCTBA 16.01.2025 | https://m.edsoo.ru/00adfd9c
Oxcusl yriaepoaa, ux Gpusndeckue u
35 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHIE bubmuoreka [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHIOM YTJIepoaa 20.01.2025 | https://m.edsoo.ru/00adfebe
Iv)
36 VYronpHas KUCI0Ta U €€ COTN bubmorexa HOK
23.01.2025 | https://m.edsoo.ru/00ae006¢
[IpakTrueckas padora Ne 4 1o Teme
37 "rI[)OJ'IyLIeHI/Ie yFIJ)IeKI/ICJ'IOFO raza. Kauecteennas bubmiorexa HOK
27.01.2025 | https://m.edsoo.ru/00ae027¢
peakuus Ha KapOoHaT-uOH"
13 [lepBoHauaNbHBIE MOHATUS 00 OPTAHUYECKUX bubmuoreka [JOK
BEIIeCTBaX KaK O COeUHEHHIX yriepoaa 30.01.2025 | https://m.edsoo.ru/00ac054¢e
49 Kpemuuii u ero coequHeHust Bubmrorexa LIOK
03.02.2025 | https://m.edsoo.ru/00ac080a
[Tpaktrueckas padota Ne 5. Permenue
40 SK];::HCpI/IMeHTaJII:)HHX 3a/1a4 110 TeMe Bubnmorexa LIOK
. 06.02.2025 | https://m.edsoo.ru/00ae0bf2
«BaxxkHelme HeMeTauIbl M MX COSTUHEHUS
41 O00011eHNe U cCUCTEMAaTU3aIlUs 3HAHUI 10.02.2005
4 Kontponbras padora Ne3 no teme «BakHelmme bubnuoreka [JOK
HEMETAJUIBI ¥ UX COEIUHEHUI» 13.02.2025 | https://m.edsoo.ru/00ae0el 8
OO6m1as XxapaKTepruCTUKa XUMUUECKUX
43 3JIEMEHTOB — METaJlJIOB. MeTalindeckas CBs3b but6mmoreka [JOK
U MeTaJIMYecKasi KpucTajyinyeckasi pemeTka. 17.02.2025 | https://m.edsoo.ru/00ael03e
®u3nYeCKUe CBOMCTBA METAIIJIOB
XUMHYECKHE CBONCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psii HAIPSKEHUI 20.02.2025 bubmorexa LIOK
https://m.edsoo.ru/00ael 156
METaJJIOB
45 O61ue cnocoOb! MOTyYeHUST METAIIOB. bu6mmoreka [JOK
CrutaBbl. Berunciienust o ypaBHEHUSIM 24.02.2025 | https://m.edsoo.ru/00ael 156




XUMHUYECKHUX PEaKIIHii, €CJIU OJIUH U3 PearcHTOB
COJIEPKUT IPUMECH

46 [ToHsiTHE O KOPPO3UU METAIIOB brbmorexa [OK
27.02.2025 | https://m.edsoo.ru/00ae1278
47 [lemouHbIe METAIITBI brbmorexa [OK
03.06.2025 | https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUBI HATPUSA U KNS bubmorexa HOK
10.03.2025 | https://m.edsoo.ru/00ae14b2
49 [I{ennoyHO3EMENBHBIE METAJLIBI — KAJIbLHUKU U bu6mmoteka [{JOK
MarHui 13.03.2025 | https://m.edsoo.ru/00ael5e8
50 Baxneiimme coeIMHEHNS KaIbLIHs Bubmmorexa LIOK
10.03.2025 | https://m.edsoo.ru/00ael5e8
BrraucneHus o ypaBHEHUSM XHMHYECKHX
51 pEaKLHii, €CJIM OJJUH U3 PEareHTOB JaH B 17.03.2025
H30BITKE
52 JXKEcTkocTh BOABI M CIOCOOBI €€ yCTpaHeHHUs bubmorexa LIOK
20.03.2025 | https://m.edsoo.ru/00ac1886
53 [Ipaktuyeckas padora Ne 6 o teme "JKEctkocTh bubnuorexa LIOK
BOJIBI M METOJIBI €€ yCTpaHeHus" 03.04.2025 | https://m.edsoo.ru/00aelae8
54 J— bubnuoreka [JOK
07.04.2025 | https://m.edsoo.ru/00aelc64
55 AM@oTepHbIE CBOMCTBA OKCHIA M TUIPOKCHAA bubmmoreia OK
10.04.2025 | https://m.edsoo.ru/00aelc64
56 eneso bu6mmoreka [{IOK
14.04.2025 | https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, rusipokcusl U conu xkenesa (1) u bubmuoreka [JOK
xenesa (I1) 17.04.2025 | https://m.edsoo.ru/00ae35e6
Brrurcnenus mo ypaBHEHUSIM XUMHYECKUX
58 peakitii, €ClIu OJIUH U3 PEareHTOB COJIEPKUT 21.04.2005

IIPUMECH




[TpakTrueckas padota Ne 7. Perenue

bu6mmoreka [JOK

39 3KCHepHE&CHTaHBHHX SNt IO TeMe ! 24.04.2025 | https://m.edsoo.ru/00ae3de8
«Baxnelime MeTauIbl U UX COSAUHEHUS
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX
60 pEaKLHUii, €CJIM OJJMH U3 PEarecHTOB JaH B | bubnuoreka [JOK
M30BITKE WU COJIEPKUT MpUMecH. BerauciaeHus 28.04.2025 | https://m.edsoo.ru/00ael1750
MacCOBOM JIOJTH BBIXOJIa MPOTYKTa PEAKIIHH
61 O0001IeHrEe U cUCcTeEMaTU3alus 3HAHUI 1 05.05.2025
2 Kontponbnas padota Ne4 o reme «Baknelimme |
METAJJIBI U UX COEIUHEHUSY 08.05.2025
63 BemectBa 1 MmaTepualnbl B TOBCEAHEBHOM KU3HU | bu6mmoreka [JOK
YeJI0BEKa 12.05.2025 | https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE OKPYIKAOIIEH Cpebl 1 bubamorexa LIOK
15.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHny 3K0JI0THYECKUX | bubnuoreka LIOK
npo0Oyem 19.05.2025 | https://m.edsoo.ru/00ae4270
66-68 PesepBHbIil ypok. O6001IeHIE 1 3 22.05.2025 | bubamoreka [JOK
CUCTeMAaTH3aIlHsl 3HAHUH 26.05.2025 | https://m.edsoo.ru/00adb33c
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YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

VYuebnuk: Xumus: 8 kiacc: yueOHUK AJ1s 001eo0pa3oBaTenbHblx opranuzauuii / I.E.Pyn3utuc,
O&.I".®enpaman. - 7-e uzganue, - M.: [Ipocsemenne 2019.-217 c.: un.-ISBN 978-5-09-067850-6
Yuebnuk: Xumus: 9 knacc: yueOHUK /Tt 001eo0pa3zoBaTenbHbIX opranu3anuii / I'.E. Py 3uTuc,
O.I". ®enpaman. - 7-e uzganue, - M.: [Ipocsemenue, 2020.-208 c.: un.-ISBN 978-5-09-075544-3
tabymuel: [lepuonnyeckas cucreMa XumMuueckux snemeHToB J1. . MenneneeBa, Tabnuma
PacCTBOPUMOCTH, JIEKTPOXUMHUUCCKHN Psifl HAMIPSHKCHHSI METAIIIOB

METOIUYECKHUE MATEPUAJIBI VIS YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-06a30BbIii-ypOBeHb.-Peanzarusa-TpeOoBaHmii-
®I'OC-ocHOBHOTO-0011I€T0-00pa3oBaHus.-MeToanueckoe-mocooue-as-yaurens. pdf

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bu6nmoreka [JOK

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






