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INOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma mo xuMuu Ui oOydaromuxcs 8-9  kimaccoB
paspaborana Ha ocHoBe denepanbHOr0 rocyJapCTBEHHOIO 00pa30BaTEIbHOTO
CTaH/JapTa OCHOBHOI'O OOLIEro 00pa3oBaHUs ¢ YYETOM M COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUI, MPEABABIAEMBIX K OHOJOTHYECKOMY OOpa30BaHUIO, M TPAAMUIINNA
poccuiickoro 00pa3oBaHUs, KOTOpbIE OOECIEUYHBAIOT OBJIAJCHUE KIIOYEBBIMU
KOMIETEHIIMSIMH, COCTABJIAIOIIMMU OCHOBY JJIi HENPEPHIBHOIO 00pa30BaHUs U
CaMOpa3BUTHUSA, a TakKXKe LEJIOCTHOCTh OOLIEKYJIbTYPHOIO, JHMYHOCTHOTO U
MIO3HABATEJILHOTO Pa3BUTHSI 00YUarOIIUXCS.

Pabouass mporpamma mnpeamera «XUMHS» COOTHOCHTCA C IpOrpaMMoOin
Bocnutanuss 'OBOOY 3CHIN na 2023 -2024 yu. roa.

BocnurarenbHbIi [moTceHOUall IpcaAMCTa «XUMHUD» PCAIU3YCTCA UCPC3:

- MaKCUMaJlbHOE  HCIIOJIb30BAHWE  BOCIUTATEIBHBIX  BO3MOYKHOCTEH
colepkaHusi y4yeOHoOro mnpeamera Uil (QOpMHUpPOBaHUS Yy OOydaroluXcs
POCCUICKHAX TpPAJWLHMOHHBIX JIyXOBHO-HPAaBCTBEHHBIX M  COLIMOKYJBTYPHBIX
LIEHHOCTEM, POCCUHCKOIO0 HMCTOPUYECKOTO CO3HAHHS HA OCHOBE HCTOPUYECKOIO
IPOCBEUICHMSI; TOJ00pP COOTBETCTBYIOLIEIO COAEPKAHMUS YPOKOB, 3a/laHui,
BCIIOMOTaTeNIbHbIX MaTepUajIoB, MPOOIEMHBIX CUTYallUH AJIsl 00CYKICHU;

- BKJIFOYEHHUE LEJIEBBIX OPUEHTUPOB PE3YJbTaTOB BOCIHUTAHMS, UX YUYET B
OIPEJIENICHUH BOCIIUTATEIbHBIX 3a/1a4 YPOKOB;

— BKJIIIOYEHUE TEMAaTUKA B COOTBETCTBUM C KAJCHIAPHBIM ILJIAHOM
BOCITUTATEIHHOU PabOTHI;

- MHUIMHPOBaHUE OOCYKIACHHUM, BICKa3bIBAHUN CBOETO MHEHHUS, BHIPAOOTKU
CBOETO JINYHOCTHOTO OTHOIIEHHUS K H3y4aeMbIM COOBITHUSAM, SIBJICHUSM, JHIAM
rpynnoBoil paboOThl WM paboThl B IMapax, KOTOpbIE ydaT OOydYaroluxcs
KOMaHJIHOH paboTe U B3aUMOACHCTBUIO C APYTUMHU 00yUYarOIIMMUCS;

— NPUMEHEHUE  HWHTEpPaKkTUBHbIX  ¢GopM  ydyeOHOW  paboOThl  —
MHTEJUIEKTYaJIbHbIX, CTUMYJHMPYIOUIMX MO3HABATEIbHYI0 MOTHBALIUIO, HMIPOBBIX
METOJUK, IUCKYCCUH, JarolMX BO3MOXKHOCTb NPUOOPECTH ONBIT BEICHUS
KOHCTPYKTUBHOTO JHMaJIoTa; TpYIIOBOM paldOThl, KOTOpass YYUT CTPOUTH
OTHOILIEHUSI U JEHCTBOBAaTh B KOMaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO
MBILLUICHHUS;

— noOyxIeHre oO0ydJaronmxcsi CoOJII0aTh HOPMBI TOBEICHUS, IpaBUia
OOLIIEHUsI CO CBEPCTHUKAMH W TeJaroraMu, cooTBercTByomue ykinany [ObO0OY
3CIIIN, ycTaHOBJIEHUE W TOAJECPKKY T0OpOKeIaTeaIbHOM aTtMoc(epsl B MEPHO
CMEHBI;

— UHULMMPOBAaHUE W TMOJACPKKY HCCIEIOBATEIbCKON  JEATEIbHOCTH
oOyuJaroluxcs, MIAaHUPOBAHUE W BBINOJHEHHE WHIAMBUAYAIbHBIX U TPYHIOBBIX
IIPOEKTOB BOCIMUTATEIBHON HAIIPaBIEHHOCTH.



Pabouass mporpamma mo y4yeOHOMY MpeaAMeTy «XuMHUs» pa3paboTaHa C
yuetoM  (GopMupoBaHMS ~ (QPYHKIMOHAIBHOW  TI'PaMOTHOCTH  LIKOJIBHUKOB
(uuTarenbcKast IPaMOTHOCTb, €CTECTBEHHO-Hay4YHas IPaMOTHOCTb,
MaTeMaThyeckass TpaMOTHOCTh W T.J.). DopmupoBaHre KOMIIOHEHTOB
(GyHKIHMOHATIBHOM TPaMOTHOCTH OOYyYaloIMUXCsd B paMKax y4dyeOHOro mnpeaMmera
«XuMUS» peaTu3yeTcsl dyepe3 IJIaHUPYEeMble Pe3yJbTaThl, CPOPMYIHUPOBAHHBIE B
cootBeTcTBUM ¢ DPI'OC HOBOrO MOKOJIEHHMSI OCHOBHOTO OOIIEro 00pa3oBaHUS.
OOyuyeHnue Mo mporpamMme ydeOHOTO mpeaMera «XUMUsS» OCYIIECTBISCTCS C
UCITOJIb30BaHUEM BepU(UITMPOBAHHBIX AIIEKTPOHHBIX u U (HPOBBIX
00pa30BaTENbHBIX PECYPCOB.

PaGouass mporpaMma 1Mo XMMHUH YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHa Ha OCHOBEe TpeOoBaHWI K pe3yjbTaTaM OCBOCHHS 0Opa30BaTEILHOM
IpOrpaMMbl OCHOBHOTO 00ImIero o0pa3oBaHus, MPEACTaBICHHBIX B DenepanibHOM
roCyJIapCTBEHHOM 00pa30BaTEIbHOM CTaHapTe OCHOBHOI'O OOIIEro oOopa3oBaHUs
u OenepanbHoOil paboyeil mporpaMMe Mo y4yeOHOMY MpeaMeTy « XUMUs», a TakKe
HA OCHOBE XapaKTEPUCTHUKHU IJIAHUPYEMBIX PE3yJbTaTOB TyXOBHO-HPaBCTBEHHOIO
pa3BUTHS, BOCIHMTAHUS U COLMAIM3AIMU OO0YyYaIOIUXCs, MPEICTaBICHHON B
dbenepanbHOM paboyeil mporpaMMe BOCIIUTAHUS.

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepaqbHON padoyeil mnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIISIIINN MPEIOaBaHus yIeOHOTO MpeaMeTa « XUMUSD)
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma 1o XuMuM [Oa€T MPEACTABICHUE O LENAX, OOLIEH CcTpaTeruu
oOy4eHMs, BOCHHMTAHMS M pPa3BUTUA OOYYAIOIIUMXCS CpPEICTBAMHM Y4YEOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIbHOE IIPEIMETHOE COJIEp KaHUE,
MpeaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPHUPOBAHHE TIO
paszzenaM M TeMaM MPOrpaMMbl MO XUMHH, OMPEEISeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COJIepKaHMUs, PEKOMEHyEMYIO
MOCJICIOBATEILHOCTh ~ M3YYEHUS XUMHH C y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIUXCs, ONpeaesseT BO3MOXKHOCTH IIpeaMera IS
peanu3aiuu TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTelIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE €€l M3yUeHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH O0O0YyYarolmerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XUMHUHU CIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUpPA, BAKHYIO
posib WrparoT (GopMupyeMble XUMHEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
DPHEPTUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TiI00aTbHBIX



mpo0IeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MacCHOCTH, MTPOOJIEM 3PaBOOXPAHEHHUS.

N3yueHne Xxumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHUE MBILIUICHUS U TBOPUECKUX CIOCOOHOCTEM
OoOy4Jaronnxcsi, HaBBIKOB HX CAMOCTOSITEIbHOW  Y4eOHOW  JIeSITENIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIENOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B POGECCHOHATBHON ACSITENbHOCTH;

3HaKOMUT CO CHeuu(PUKoi HAYYHOTO MBINUICHUS, 3aKJIaIbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €JUHCTBO IPHUPOJBI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarOMINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K ECTECTBEHHO-
-HAYYHBIM 3HaHUAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOW BKJIaJ B IKOJIOIMYECKOE
oOpa3oBaHue 00yJarOUUXCsl.

JlanHble HampaBlieHUs] B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEUU(PUKON
colep)KaHusi  yuyeOHOro IpeaMeTa, KOTOpBIA  SABISETCA  MEJarormyecku
allaliTUPOBAHHBIM OTpa)kKeHUEM 0a30BOM HayKU XMMHH Ha OINpeNeIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTACJIbHBIX 3HAYUMMBIX IOHSATUN
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOpPMUpOBAHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uaydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MTOHATUI O XUMUYECKON
peakuuu. OOe OSTH CHUCTEMbl CTPYKTYpPHO OPIraHHU30BAaHbl IO MPHUHIUILY
NIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHYECKHUX INPEICTaBICHUI
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHU O CTPOEHUMU aTOMa U XUMUYECKOH CBS3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW AUCCOIMAllMM BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJIyYEHHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXHOCTEW MPAKTUYECKOIO NMPUMEHEHUS U MOJYyYEHHUS
U3Y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS O XUMAYECKON COCTABIIAIOIIEH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTEMHOW MpHUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO H
METO/IaM MO3HAHUS B HayKe.



[Ipy wu3yuyeHUHM XUMHUH TOPOUCXOAUT (OPMUPOBAHHME 3HAHHI OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, IPAKTHUECKON
NESATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPBHI.
3amaya y4yeOHOro IpeaMeTa COCTOMT B (POPMHPOBAHMM CHUCTEMBI XMUMHUYECKHX
3HaHUN — BaXHEUIIUX (AKTOB, MOHITUN, 3aKOHOB M TEOPETHUUECKUX IOJIOKEHUH,
JOCTYNHBIX O00O0OLIEHUII MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B
OpUOOIIEHUM K HAy4YHBIM METOJaM I[IO3HAHUS IIPU M3YyYEHUU BEUIECTB MU
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIIEI0BATEIbCKON
JEeATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOr0 oOpamieHuss C BELIECTBAMH B
ITOBCETHEBHOM KU3HH.

[Ipy M3ydeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— ¢opMUpOBaHHE WHTEIICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIIOBUSM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUYaOIIMMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaoIlIer0o MHUpa, WCIOJb3ysl 3HAHWS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >KM3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsI BBIPAOOTKH HKOJIOTHYECKU
1eJIecOo00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTI0 00111€eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B KM3HHU YEIOBEKAa. XMMUS B CHCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEMEHTbl. CUMBOJBI XUMHYECKHUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 4OJIsI XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYeCKUe U XUMUUYECKUE SBJICHUS. XMMHUECKash peakuus U €€ MpU3HaKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTopHbIM 00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHU, HAOII0IeHUE U
ONMHCAHHE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHum, B3aMMOCHCTBHE keiie3a ¢ pacTBopoM cosr meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  NIPOBENCHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsl MaccChl, CO3JaHUE MOJENed MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrocoObl
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MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peaKUuu. TOIUIMBO: yrojb U METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHust. KucmoTsl u conu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronme. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomydyeHne oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axkruBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUA U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXKHO HCMOJIb30BAHHE BHJICOMATEPUAIIOB),
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WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peaklWil HEUTpalh3alrH, IOJTYYEHHE HEPAaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM()OTEpPHBIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. DOu3znyeckuil CMBICH MOPSAJKOBOTO HOMEpPA, HOMEPOB NEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepuCTUKA XUMHUUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandeckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS 4Yepe3 HWCIOJIb30BaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHSITHUH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. Ilepuoanueckast cucTeMa XUMUYECKHAX 3J1€MEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTALNTMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEUW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatue o xumuyeckoM paBHoBecuu. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUH,  JJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUU
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OKHCJIUTEIBbHO--BOCCTAHOBUTENbHBIX ~ PEAKUMA C  HCHOJIB30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
xuMuieckoit csizu. Crenens aucconuanuu. CUIbHBIE U clla0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakin Ha HOHBL. [IoHATHE O THIPOJIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, KCCIEIOBAHUE DIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue oOcajaka, BbIIEIEHHWE Ta3a, oOOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMEeTaJUlaMH, IeJo4amMu). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHUIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucinoThel. Coau CEpHON KHUCIIOThI, KAUECTBEHHAs PEaKLMs Ha
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cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrtepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
uX pU3NYeCKue U XUMHUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KauyeCTBE MHHEpAJIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3MIeCKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMKU, PACIPOCTpaHEHWE B MPUPOJE, (PUINUYECKHE U XUMHUYECKUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza r1i100anpHOrO MOTEIUIEHUS KIUMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX MepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBILIIECHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLIECTBAaX: )KHMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHUs KpeMHUs B mnpupoge. OOmue mnpeacTaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,

11



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCTIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAIOIMKE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIOICHHE TIpoliecca OOyTIMBaHUs caxapa IMoJ| JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu azora, ¢Gochopa M HX COCAMHEHHM (BO3MOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AUMOACICTBUE KOHIEHTPUPOBAHHOM a30THOU KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO ra3a, MPOBEJICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIUKATHOM TMPOMBIIUICHHOCTH, PEIICHHE HSKCIEePUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTajuioB. MeTtammyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CrmjaBbl (CTajlb, YYTYH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUIbl U
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TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpUpoe. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHUE aroma, HaxXOXICHUE B Ipupojie. Pusnyueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aroma, HaxXOXIcHUE B mpupoac. DUNYECKUE U
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHUANIOB), MPHU3HAKOB  IMPOTEKaHUS
KAYECTBCHHBIX PEAKIIMKA HA WMOHBI: MAarHus, KIbLHSA, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJHUMEPHEIC
MaTepualbl).
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Mescnpeomemmunie ceazu

Peanuzanmsi MeXIpeaMETHBIX CBSI3€M MPU HM3yYEeHWH XWMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATHUH, SBJSIOIIUXCS CUCTEMHBIMU ISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeib, SBICHUE, MaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIHI.

®duzrka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOTBI, PAIMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTD, KpUCTAJUTHUECKas
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocunHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIESCTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMblI€, TOIUIMBO, BOJAHBIC PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEeATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOU MAESATENBbHOCTU MPH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE W TIOCTYNKM CBOMX TOBApUIIECH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY [IJI TIOHUMAaHUsI CYIIIHOCTH HAyYHOW KapTUHBI MHUpA, MPEACTaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJMMBIC IS OOBSICHCHHUS HAOJIOIaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU
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JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH  COOJNIIO/IEHUST TMpaBuUi OE30MACHOCTH TpU  OOpaIlllEeHHuH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUH, OCO3HAHHBIA BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpene;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JIPYToe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpHIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKUX MOHSATUM (BBIACISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEAKIIHA,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC ), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCaX U SABJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AUKd W IIPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCMOJIb30BaHUsI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl  I1O3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PeKTUBHBIE CITOCOOBI pelIeHUsl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOIO pe3yJibTaTa 3asBJICHHON LETU, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJlep KaHMs, YCTAHOBJICHHOTO JIaHHOW deneparbHOl pabodeil mporpaMMoHu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI
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NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX i HOBBIX CUTYAITUsX.

K xonIy oOyueHus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, AJEKTPOHHBIM CJIOW aToma, aToMHasi OpOuTa b, pPaaAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU OMUCAHUU BELIECTB U UX MPEBPAIICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEAUHEHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHSTHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay C YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUSI aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D eKTy);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTOpHBIM  000pY/IOBaHHWEM, a TaKXKe IMpaBUiiaM OOpallleHUus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUMSMHU 110 BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIENOYEH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIty o0yueHus B 9 Kjacce mpeAMEeTHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICII OCHOBHBIX XUMHWYECKUX NOHATHUH: XUMWYECKUN
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakuuu, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOIHs, aM(POTEPHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSThH 3TU NOHATHS MPU OMKMCAHUM BELIECTB U UX MPEBPAILLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTAULIUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATUS «TJaBHasg mnoarpynna (A-rpynmna)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHie HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YMCIy UM COCTaBYy Y4YacTBYIOIIUX B peaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBa TIPOCTBIX M CJIOKHBIX BEIIECTB, TMOJTBEPXKJIas OIKUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO
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oOMeHa, YypaBHEHHUS pEaKluil, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHiA
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XHWMHUYECKHX TPEBPAIIEHUNH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
M0 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XHMHYECKHUX OIBITOB TIO0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTIEKUCIIOro Tra3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHE, OOO0OIIEeHNEe, CHUCTEMATU3allMi0, BbISIBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOOIeHNE, M3MEPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosunyecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB u DJiIeKTpoHHbIE (HU(POBHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeaoBeKa

19 BemecTBa 1 xuMu4deckue 15 1 bu6nuoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837c

Hroro no paszneny 20

Pa3nen 2. BaxkHeiime npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. ITonstue 6 bubnuoreka [JOK

' 00 oKkcuaax https://m.edso00.ru/7f41837¢c
99 Bonopoa.Ilondarue o kucimorax 8 1 bubnmnorexka HOK

' U COJISIX https://m.eds00.ru/7f41837¢c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK

' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmorexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 31emMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Xumunueckas cBsi3b. OKHCJIUTEIbLHO-BOCCTAHOBHUTEIbHbIE Peaknuu

Ilepronnueckuii 3aKOH U
31 IIepuoanueckas cucrema 7 bubnumoreka [JOK
' XMMHYECKHUX 31eMeHTOB 1. U. https://m.eds00.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMudeckas CBs3b. Eu6 110K
noIMoTeKa
2 - 1
3 Oxueurensio 8 https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubnuorexa [JOK
n 1
TOro Ho pasiety > https://m.edso00.ru/7f41837c
PesepBHOC Bpems 3 brbmmorexa LTOK
p P https://m.edso00.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4
ITPOTPAMME
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9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne i/m P Konrpoasubie | Ilpakruueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO 1 XUMHYeCKHEe peaKkul
[ToBTOpenue u yriuyonenue 3HaHUN bubnmnorexka HOK
1.1 5 1
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [HOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnmnoreka [HOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 Z-)J'IeHI\iCHTOPF.) VIAl-:)r ninbl. Cepa u eé 6 brbmmorexa LTOK
' pyIHInL. Lp https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, pochop u ux 7 1 bubnuorexa LOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.4 3neMeHToB |VA-rpymmel. Yriepon u 8 1 2 bubnnorexa LOK
' . DYIIBL P https://m.edso0o.ru/7f41a636
KPEeMHHUH U UX COCTUHECHUS
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Hroro mo pazneny 25
Paszngea 3. Mera/iibl M MX COeIUHEHUS
. bu6nmoreka [IOK
3.1 Obmpae cBoHCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro mo pazmeny 20
Pasznen 4. Xumus u oxkpyxamomas cpeaa
4.1 B JKU3HHU YeI0BEKa 3 bubnmorexa [TOK
' CHICCTRA H MATCPUAIILE B https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
P 3 bubmmorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoabnbie | IlpakTHyeckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Pons xumun Bu6 1IOK
noNIMoTeKa
1 B JKU3HM uejIoBeka. Temna u 1 06.09.2023 httos://m.edsoo.ru/f0d210¢
BEIIECTBA
[TonsaTue o MeToAax MO3HAHMSA bubmuorexa [JOK
2 B XUMHH 1 07.09.2023 https://m.edsoo.ru/ff0d227e
[TpakTuueckast paborta Ne 1
«IIpaBumna paboThI B
; JIa6130 o II/)IH s . 13.09.2023 | Bubmuoreka [JOK
patop P https://m.edsoo.ru/ff0d23dc
oOpaitieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM
14.09.2023
4 Yucreie BelecTBa U CMECH. 1 bu6mmoreka [JOK
Cnioco0wI pa3fieneHus: cmecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha ) 1 90.09.2023 bubmuorexa [JOK
MIPUMEPE OYUCTKU ITOBAPEHHOU https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 ATOMEI 1 MOJICKYTEI . 21.09.2023 https://m.edsoo.ru/ff0d2a6c
7 XuMHYeCKUE SIIEMEHTBI. 3HAKU 1 bub6mmoreka [JOK
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https://m.edsoo.ru/ff0d210c
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(CUMBOJIBI) XUMHUYECKUX

https://m.edsoo.ru/ff0d2be8

3JIEMEHTOB
IIpoctslie U cnoXKHBIE bub6nuoreka [IOK

8 BEILECTBA 21.09.2023 https://m.edsoo.ru/ffod2a6c¢
A -

9 TOMHO-MOJIEKYJIIPHOE 28.09.2023 bubnuoreka [JOK
y4EHHUE https://m.edsoo.ru/ff0d2d50
3aK0H IIOCTOSIHCTBA COCTaBa
BEIIECTB. XUMHYCCKAs BuG 10K

nOIMOTEeKa

10 dopmyna. BaneHTHOCTD 04.10.2023 https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHUX
AJIEMEHTOB
OTHOCHUTENBHAS aTOMHAS BuG 10K

nOIMOTEeKa

11 Macca. OTHOCUTEIbHAS 05.10 2023 https://m.edsoo.ru/ffod323c
MOJIEKYJIIpHas Macca
MaccoBas 10719 XMMHYECKOTO bu6mmoreka [IOK

12 11.10.2023
3JIeMEHTAa B COCAMHECHUU https://m.edsoo.ru/ff0d350c
Konunuectso BemiectBa. MoJib. bu6mmoreka [IOK

13 12.10.2023
MognsipHas macca https://m.edsoo.ru/ff0d5230
duznyecknue 1 XUMHYECKHe Bu6 10K

nOIMOTEeKa

14 . X 18.10.202
ABJCHIA. AMMUHCCKad 8.10.2023 https://m.edsoo.ru/ff0d37fa
peakius
IIpu3Haky u ycinoBus Bu6 [IOK

nOIMOTEeKa

15 HpOTeK?’HI/ISI XUMHUYECKHX 19.10.2023 https://m.edsoo.ru/ffod3al6
peakiuit
3aKOH COXpaHEHUs1 MacChl Bu6 OK

16 BEIIECTB. XUMUYECKUE 25.10.2023 ubnnorexa [

ypaBHEHUS

https://m.edsoo.ru/ff0d3b88

28



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

Brraucinenus KoJInyecTBna,
Macchl BEIISCTBA 110

bubmuoreka [JOK

17 26.10.2023
YpaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanus XuMrHaecKux
peakiuii (CoeqMHEHU, bubnmoreka [JOK

18 08.11 2023
Pa3JIOKEHUS, 3aMEIICHU, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii- BuG 10K

UOJINOTEeKA

19 SHIUKIIONEIUCT. O606HvleHHe Hu 09.11.2023 https://m.edsoo.ru/f0dA0cA
CUCTEeMAaTH3alMsl 3HAaHHHA
Kontponbnas padota Nel mo Eub 1OK

UOJINOTEeKA
2 B 15.11.202
0 reme «Bettieetba t > 023 https://m.edso00.ru/ff0d4290

XUMHUYECKHUE PEaKIIUN
Bo3ayx — cMmech ra3os.

91 CocraB Bo3ayxa. Kuciopox — 16.11.2023 bubnuotexa [JOK
AJIEMEHT U MPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30H
du3nyecKrue 1 XUMUICCKHE

99 CBOMCTBA KHCJIOPO/ia (peaKkIuu 99 11.2023 bubmuorexa [JOK
OKHUCIIEHUS, TOPEHHE). https://m.edsoo.ru/ff0d4614
[TonsiTHe 06 okcugax
CrniocoOsI nosydeHus

93 KHCIJIOpO/ia B 1abopaTopuu u 93.11.2023 bubmuorexa [JOK
MIPOMBIIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa

24 TenoBoit ekt 99.11.2023 bubnmoreka [JOK

XUMHYECKON peaKiuu,

https://m.edsoo.ru/ff0d4790
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IMOHATHUEC O TCPMOXUMHYCCKOM
YpPpaBHCHHUH, ODK30- U
OHAOTCPMHUUYCCKUX PCAKIUAX

TormmBo (HedTh, yrois u

bubmuoreka [JOK

25 MeTaH). 3arpsa3HeHue BO3yXa, 30.11.2023 httos://m.edsoo.ru/ffod4caa
CIIOCOOBI €ro Mpe0TBPAIICHHS
[IpakTuueckast padora Ne 3 o
teme «llonyuenue u bubnuorexa [JOK
2 12.2023
6 coOMpaHue KUCIOPOa, 06 0 https://m.edsoo.ru/ff0d4ae2
U3y4YCHHUE €r0 CBOMCTBY
B -
27 nocil:fooeﬂlse fiifsm ' 07.12.2023 | Promoreka [OK
P HHECTRO. e https://m.edso0.ru/ff0d4ddo
Haxoxnenue B npupone
Ou3nuecKne 1 XUMUYECKHE
8 . 13.12.2023 bubmuorexa [JOK
CBOHCTBA BONOPOAE- o https://m.edsoo.ru/ff0d4dd0
[Ipumenenne Boropoaa
bu6mmoreka [JOK
29 [TonsaTHe 0 KUCTOTAaX U COJIAX 14.12.2023 https://m.edsoo.ru/F0d50d2
30 Croco0bI oTy4eHust 19.12.2023 bubnmnoreka [JOK
BOJIOpOJia B TabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o
teme «llonmydyenue n bubnuorexa [IOK
.12.202
31 cobupanue BOIopoaa, 20.12.2023 https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €r0 CBOMCTBY»
MonsipHblii 00BEM ra30B. bubmuorexa [IOK
12.2023
32 3akoH ABorazipo 21.12.202 https://m.edsoo.ru/ff0d542e
33 Boruucienus 00béma, 97 12,9023 bubnuorexa [JOK

KOJIMYCCTBA BCIICCTBA Ira3a 110

https://m.edsoo.ru/ff0d55a0
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€ro U3BECTHOMY KOJINYECTBY
BEIIECTBA UIIH 00bEMY

Beruucnenus 006EMOB ra3oB
10 YPaBHEHHUIO PEAKIIUU HA

bubmuoreka [JOK

4 28.12.202
3 OCHOBE 3aKOHa 00BEMHBIX 8 023 https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
DU3NYECKUE U XUMUYECKHUE bubmuorexa [JOK
10.01.2024
35 CBOICTBA BOJIbI 0.01.20 https://m.edsoo.ru/ff0d587a
CocrtaB ocHoBanuii. [Tonsitue bubmuorexa [JOK
11.01.2024
36 00 UHIMKaTOpax 01.20 https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuTeb.
HaceplmmeHnnsie u B LIOK
nOIMOTEeKa
37 HEHACHIIIICHHBIC PACTBOPHI. 17.01.2024 https://m.edsoo.ru/Ffod5hA0
MaccoBas J10J1s BellleCTBa B
pactBope
[TpakTuyeckas padora Ne 5 o
teme «lIpurorosienue BuG 10K
. nOIMOTEeKa
38 paCTBOpCiB c OHE)GIIGJ'IGHHOI/I 18.01.2024 httos://m.edsoo.ru/ffod5eba
MacCOBOM JI0JIeH
PacTBOPEHHOTO BEWIECTBA»
KonTtponpHas padora Ne2 mo Bu6 110K
nOIMOTEeKa
39 teme «Kucmopona. Bogopos. 24.01.2024 httos://m.edsoo.ru/f0d6342
Boma»
OKCHUJIBI: COCTaB, BuG 10K
nOIMOTEeKa
40 KraccHpuiaIm, 25.01.2024 https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
41 [Tonydyenue n xumMnyeckue 31.01.2024 bubnuoreka [IOK

CBOMCTBA KHCIIOTHBIX,

https://m.edsoo.ru/ff0d664e
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OCHOBHBIX U aM(OTEPHBIX
OKCHJI0B

OcHOBaHUS: COCTAB,

bubmuoreka [JOK

42 KIIacCU(pUKALHS, 01.02.2024 https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 HonuyquHe u XI/IMI/IljeCKI/IG 07.02.2024 bubnuorexa [IOK
CBOMCTBA OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, BuG 10K

nonInoTeKa

44 Kaaccnpuai, 08.02.2024 https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 HonuyquI/Ie U XUMUYECKUE 14.02.2024 bubnuorexa [JOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenuue):

46 HOMEHKJIaTypa, CIocoObl 15.02.2024 bubnnorexa [JOK
MOJIyYEHUS, XUMUUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padbora Ne 6.

Pemenne skciepuMeHTaNIbHBIX BuG 1OK
noIMoTeKA

47 3aga4 no teMe «OCHOBHBIE 28.02.2024 https:/m.edsoo.ru/00adgb7c
KJIACChl HEOPTAHUUYECKUX
COEIMHEHUIN»

I'eneTnueckas CBSA3b MEKIY BuG 10K
nOJIMOTEeKA

48 KJIacCaMH HUeOpFaHI/I‘leCKI/IX 29.02.2024 https://m.edsoo.ru/00ad9as0
COCTMHEHUI
O06o06meHre n bu6mmorexa [JOK

4 .03 2024

0 cucTeMaTtn3anus 3HAaHUI 06.03 20 https://m.edso0o.ru/00ad9ch2

50 KonTponbnas pabota Ne3 no 07.03.2024 bubnmoreka [JOK

TeMe "OCHOBHEIE KJIaCCEI

https://m.edsoo.ru/00ad9ela
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HEOPraHUYECKUX COCAMHEHUI"

IIepBble ONBITKU
KJIACCHU(PUKAIIUU XUMUYIECKUX

bu6mmoreka [JOK

o1 13.03.2024
anemeHTOB. [IoHATHE O 3.03.20 https://m.edsoo.ru/00ad9ffa

IPYIIax CXOJHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U

59 Ilepronnueckas cucrema 14.03.2024 bu6mmoreka [JOK
XUMHUYECKUX 3jieMeHToB J[. 1. https://m.edsoo.ru/00ada52c
Menpeneena

53 [Tepuonpl, rpynisi, 20.03.2024 bubnnoreka [JOK
IOATPYIIIIBI https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CoctaB 21.03.2024 bubnunoreka [JOK
aTOMHBIX sifiep. M30TorbI https://m.edsoo.ru/00ada342
CrpoeHnue 371eKTPOHHBIX

55 o0oouex aTOM?B 3JIEMEHTOB 03.04.2024 bubnuoteka [JOK
Ilepuoauueckoit cucremst /1. https://m.edsoo.ru/00adaébc
N. Menneneesa
XapakTepucTuka XUMHYECKOTO

56 3JIEMEHTA 110 €ro Fonon(eHmo 04.04.2024 bubnuotexa [JOK
B [lepnonnueckon cucreme /1. https://m.edsoo.ru/00ada824
H. Menneneesa
3nauenue [lepuoanueckoro
3aKOHAa JJI Pa3BUTHUS HAYKH U Eub 10K

nOIMOTEeKA

57 A UM 10.04.2024
HpaKT_I_dKHVI[ creees https://m.edsoo.ru/00ada96e
— Yu€HbIii, nearor u
rpakJIaHUH

58 DNEKTPOOTPULIATETLHOCTh 11.04.2024 bubnuorexa [JOK

aTOMOB XMMHUYCCKHUX

https://m.edsoo.ru/00adaab8
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9JICMCHTOB

bubmuoreka [JOK
59 Honnas xuMuueckas CBs3b 1 17.04.2024 https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas 1 18.04.2024 bubnmoreka [JOK
XUMUYECKas CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenomnsipHas 1 24.04.2024 bubnnoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CreneHb OKUCICHUS 1 25.04.2024 https://m.edsoo.ru/00adae28
63 OKHCITUTENBHO- 1 02.05.2024 bubmuorexa [JOK
BOCCTAaHOBUTEJIbHBIE PEAKIIUU https://m.eds00.ru/00adb076
Okucnurenu u bubmuorexa [JOK
o4 BOCCTaHOBUTEIIN 1 08.05 2024 https://m.edso0.ru/00adb076
Konrtponsnas padora Ne4 o
bu6mmoreka [IOK
65 TeMe «CTpoeHHe aToma. 1 15.05.2024 https:/m.eds0o.ru/00adbA4gs
XuMu4eckas CBSI3b»
[ToBrOpenue. Knucnorsl u ux BuG 1OK
nOIMOTEeKA
66 coctas. O000IIEHE U ) 1 16.05.2024 httos://m.edsoo.ru/00adb33c
CUCTeMAaTH3aIHsl 3HAaHHHA
[ToBTopenue Kinaccudukanus
XUMHYECKHUX PEAKIIH. bubnnorexa [JOK
7 1 22.05.2024
6 O6061enHue u 05.20 https://m.edsoo.ru/00ad9ch2
CUCTEeMAaTH3aIHsI 3HAHHHA
IToBTOpenne. Xummuueckue BuG 10K
nOIMOTEeKA
i . 1 23.05.2024
68 CBOWCTBa coJiei O606HjeHI/Ie u 3.05.20 httos://m.edsoo.ru/fOd61c6
cHUCTeMaTu3aIus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB 68
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydeHusi | 00pa3oBaTeJbHbIC
padoThI padoTshI
pecypcebi
[lepuoauueckuii 3aK0OH.

1 Ilepronnueckas cucrema 1 06.09 2023 bu6mmoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH BuG OK

2 CBOICTB XI/{MI/I‘IGCKI/IX 3JIEMEHTOB 1 07 09 2023 htI;Isz:I/I;Ir(r)f:(Iiz)cL)Fru 100adb6b6
MEPBBIX TPEX MEPUOOB
Kn

3 accu(uKanus 1 HOMEHKJIaTypa 1 13.09 2023 bubnuoreka [IOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
B N

4 Wbl XUMHUYECKON CBSI?I/I U TUIBI 1 14.09 2023 bu6mmoreka [IOK
KPUCTAJITIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no Teme

5) «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1 20.09 203
OCHOBHBIX pa3/IeioB Kypca 8 Kiacca

6 Knaccmvbnxaum[ XUMHUYECKUX 1 21.09 2023 bu6mmoreka [JOK
peaKuuii Mo pa3IMYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN BuG 1IOK

noOInoTeKa

7 ! 1 27.09 2023
PCAKHI. HIOHATHE O TOMOTCHHBIX 1 https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH. BuG 10K

nOInoTeKa

8 () 1 28.09 2023

aKTOPHI, annmomne Ha CKOPOCTh https://m.edso0.ru/00adc28c
XUMUYECKOU PEaKlUU U MOJIOKEHUE
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XUMHYCCKOI'0 paBHOBECCHUS

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bu6mmoreka [IOK

9 04.10 2013
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN BuG 1OK
nonImoTeKa
10 .C o 05.10 2023
FHCCOLHMAILITH. LHIIBHDIC H CITAOBIC https://m.edsoo.ru/00adcd68
DJIEKTPOJIUTEI
bubmuoreka [JOK
11 n I 11.10 2023
OHHBIC YPABHCHI peaiiiiit https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KMCIIOT U BuG 10K
nonmoTeKa
12 5 I 12.10 2023
OCHOBAHIH B CBETE TP SHCTaBHeHHH https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIIHI
XHMHUYECKHE CBOMCTBA COJICH B CBETE
13 HbeICTARICHII 06 18.10 bubmuorexa [JOK
pea . 2023 https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLIMAIIIHI
bu6nmoreka [JOK
14 IT i 19.10 2023
OATHE O THAPOITHSE COTeH https://m.edsoo.ru/00add9d4
15 O606IEI6HI/IC Y CUCTEMaTH3aIH 25 10 2023 bubmuorexa [JOK
3HAHHI https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1. Eu6 LIOK
HOJIMOTEKA
16 P 26.10 2023
(CIICHHIE IRCTCPHMEHTATBHBIX https://m.edsoo.ru/00addbfa
3a1a49y
KonTponbnas pabota Ne2 o teme Bu6 10K
HOJIMOTEKA
17 . 08 11 2023
«OTEKTPOIUTHECKAT JUCCOIHAINUS https://m.edsoo.ru/00addecO
XUMHUUECKUE PEAKIIUU B PACTBOPAX»
OO0mras XxapakTepucTHUKa rajJoreHoB. Bt -
18 XHMHYeCcKUe CBOWCTBA Ha MpUMEpe 09.11 2023 nosmoteka I

XJiopa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. ComnsiHast KHCIIOTA,

bubmuorexa [JOK
19 i 15.11 2023
XHUMITACCIHC CBOHCTRA, NOTYHCHHC, https://m.edsoo.ru/00ade104
pUMEHEHHE
[IpakTuueckas padora Ne 2 o teme BuG 10K
noInoTeKa
20 1 i 16.11 2023
« OﬂyquH? COHj{HOH KHCIIOTEL, https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brraucnienus mo ypaBHeHUsIM
21 XUMHUYECKUX PEAKIIUNA, €CIIN OQUH U3 22.11 2023 bubmaorexa LIOK
p ’ ' https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO011as xapakTepUCTHKA 3JIEMEHTOB 23.11 2023 bubnuoreka [IOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnnotponHsle MOAM(UKALIUYU CEPBI.
93 Haxoxnenue cepol u eé COGI[I\/JIHCHI/II‘/'I 99.11 2023 bu6mmoreka [JOK
B IIpupoe. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOEHHUE, ) 30.11 2023 bubnmnoreka [JOK
du3nyeckre U XMMUYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxcuppl cepsl. CepHas KHCIIOTA,
25 (I)PBI/IEGCKI/IFC) U XI/II\EI/I‘IGCKI/IG CBOICTBa 06.12 2023 bubmorexa HOK
’ ' https://m.edsoo.ru/00adea28
IpUMEHEeHHE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a
26 IIOJIy4EHUS CEPHOU KUCIIOTBI. 07.12 2023 bubnnoreka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKarollel cpelibl COEAMHEHUAMHU
cepbl
97 Breruucnenue MaccoBOi JJOIM BBIXOJ1a 13.11 2023 bubmuorexa [JOK

IPOAYKTA PEaKuu

https://m.edsoo.ru/00adec8a
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OO6m1as XxapakTepucTUKa 3JIEMEHTOB
V A-rpynrebl. A30T, paclipOCTpaHECHHE

bubmuoreka [JOK

28 14.11 2023
B IIpupo/ie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMHaK, ero pu3nvecKue u
29 XUMHUYECKHE CBOWCTBA, IMOTyYeHUE U 19.12 2023 bubmoreia OK
> HOTYH ' https://m.eds00.ru/00adf004
pUMEHCHHE
[IpakTuueckast padora Ne 3 o Teme BuG 10K
nOJIIMOTEeKA
30 11 20.12 2023
(CROTYHCHHE ANINHAL, HIYHCHHe ero https://m.eds00.ru/00adf180
CBOWCTBY
31 A3zortnas KI/ICJIOTEi, e€ pusnyeckue u 26.12 2023 bu6mmoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX Eu6 LOK
uOIMoTeKa
2 . X 27.12 2023
3 yRoOpenui. Xumiraeckoe . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
33 (bocgo pHaSI KI/I(f[J'I((l))Ta q)(pﬁm(qe)mcne " 10.01 bubmorexa HOK
P o 2024 https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B
34 KauecTBe MHHepaﬂmexuynofipeHHﬁ. 11.012024 bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHON CPeEIbI https://m.edso00.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B
35 npu E)) f:[ E)I/BI/E{CCKI;IC U XUMHUYECKHE 17.012024 bubmorexa HOK
p P e ' https://m.edso00.ru/00adfd9c
CBOICTBA
36 Oxkcupel yraepoaa, ux Gpusndeckue u 18.01 2024 | bubamoreka [JOK
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XMMHUYECKHE CBOMCTBA.
DKOJIOrHYeCcKHe MPOOIEMBI,
CBsi3aHHBIE C OKcHIoM yrieposa (1V)

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

. bubnmoreka [JOK
37 0% 24.012024
POMPHAL KHCTOTA 1 ee ColH https://m.edso00.ru/00ae006¢
[Tpaktrueckas padora Ne 4 o Teme

38 "IlonyuyeHue yriaekuciaoro rasa. 25 01 2024 bubnnorexa [JOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHbIe MOHATHS 00 Eub 10K
noInoTeKa

39 31.01 2024
OPTAHHACCIX BEIECTRAX KAk O https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTepoaa

bu6mmorexa [IOK
40 K i 01.02 2024
DEMEHH 1 £10 COCIHEHI https://m.eds00.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 BKCHepI/I\IYIeHTaJIBHBIX 3a/1a4 110 TEME 07.02 2024 bubnuoreka [IOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COEJITMHEHUS»

Konrtponsnas padora Ne3 o teme
42 «Baxuelmme HeMeTaIbl U UX 08.02 2024 bubmorexa HOK
' https://m.edso0.ru/00ae0e18
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
AIIEMEHTOB — METAJIJIOB.

43 Meramunueckas cBsi3b U 14.02 2024 bubnuorexa [JOK
MeTaJlJInYeCcKas KpUCTaINYeCKast https://m.edso00.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIJIOB

44 XUMHYECKUE CBOMCTBA METAJIIOB. 15.02 2024 | bubmmoreka [JOK

40



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

DNEKTPOXUMUYECKUN P
HaIPSOKEHUH METaJLIOB

https://m.edsoo.ru/00ael1156

O0611me crnocoObl MoTy4eHHs
MeTaiuioB. CiuiaBbl. Berauciienust mno

bubmuoreka [JOK
4 % 28.02 2024
> YPABHCHIDIM XHUMUTCOIIX pearitit, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJCPIKHUT
pUMecH
bu6mmorexa [IOK
29.02 2024
46 HowsrHe 0 KopposHH MCTaII0B https://m.edso00.ru/00ae1278
bubmuoreka [JOK
47 06.03 2024
IHenoumpie MeTanbl https://m.edsoo.ru/00ae14b2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U 07.03 2024 bubmuorexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 Hlenoqlv{o3eMeanvHe METAJLIIbI — 13.03 2024 bubnuoteka [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
bu6mmoreka [IOK
i 14.03 2024
S0 BaxHEHAIINE COCANHCHNS KATBIHA https://m.edsoo.ru/00ae15e8
51 O606IEI6HI/IG Y CUCTEMaTH3aIH 20.03 2024
3HAHUHN
59 JKEcTKOoCTh BOJEI U CIOCOORI €€ 21.032024 bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme Bu6 110K
nonMMoTeKa
53 eCTKOCTB"BOHH 1 METOJIBE ce https://m.edsoo.ru/00aelae8
YCTpaHEHHSI
bu6mmoreka [JOK
4 A i 04.04 2024
> JTOMUHIH https://m.edso0.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHIA U 10.04 2024 bubnmoreka [JOK

TUAPOKCH]IA

https://m.edsoo.ru/00aelc64
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bubmuoreka [JOK

56 XK 11.04 2024
eeso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a 17.04 2024 bubmuoreka [JOK
(1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 0606LEIeHI/Ie U CHCTEMAaTHU3aIIUS 18.04 2024
3HaHUU
[IpakTuyeckas pabora Ne 7. Pemenue
59 3KcnepH§46HTaﬂmex 3a/1a4 110 TeMeE 9404 2024 bubnnorexa [HOK
«BaxHeue MeTalljibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Borurcnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B U30BbITKE WU 95042024 bubnnorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJH BBIX0OJIa POAYKTa
peaxkiuu
O00011eHNe U CUCTEMATU3 AL 02.05
61 .
3HaHUU 2024
KonTponbnas padora Ne4 no teme
62 «BakHeWIe MEeTalTbl U UX 08.05 2024
COCTMHECHUS
63 BemtectBa u NiaTepI/IanLI B 15.05 2024 bu6mmoreka [JOK
MMOBCETHEBHOM KWU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XI/IMI/I‘{eCKOCVBaI‘pﬂL%HeHI/IC 16.05 2024 bubnuorexa [JOK
OKPY’KarollIe cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumum B penieHnn 17.05 2024 bubnuorexa [JOK

HKOJIOTHYECKUX MPOoOIIeM

https://m.edsoo0.ru/00ae4270
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[ToBTOpeHue -obmas
XapaKTePUCTHKA TaJIOTCHOB.

bubmuoreka [JOK

66 1 22.05 2024
O000111eHrEe U cCUCTEMATU3ALIIS https://m.edsoo.ru/00ae0d0a
3HAHUU
[IoBTOpEeHHUE -aIOTPONHBIE 56 LIOK
noIMoTEKA
. 23.05 2024
67 MoAU(UKAIIIU CEePbI O“606H_I6HI/IC u 1 3.0520 https://m.edsoo.ru/00adb33c
cUCTEMATH3aIUs 3HAHUH
[ToBTOpEHME -XNMHUUYECKHE CBOWCTBA Bu6 LIOK
noOIMoTeEKa
68 . 0600 1 24.05 2024
MeTajion © meHHevH https://m.edsoo.ru/00ad9cb?2
cUCTEMAaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kinacce/ ['abpuensu O.C. u apyrue, AKIIMOHEPHOE OOIIECTBO
«M3natenbctBo «IIpocBenienue»

» Xumus, 9 knacce/ I'abpuensa O.C. u apyrue, AKITMOHEPHOE OOIIECTBO
«3narensctBo «IIpocBemenue»

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumust. 8 ki1.: KoHTposbHBIE U TTpoBepOoUYHbIe padboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8» - «M3narensctBo «IIpocBemieHuey

Xumust. 9 ki1.: KoHTpobHBIE U TpoBepoUHbIe padboThl K yueOHuky O. C.
[Nabpuensna «Xumus. 9 - «MznarensctBo «IIpocBemieHue

INa6puensn O. C., Bocko6oiinukosa H. I1., AmykoBa A. B. HactonpHas kHura
yunutens. Xumus. 8 kiI.: Metonuueckoe nocodue. - «3narenbcTBo
«IIpocsemienne»

INa6puensn O. C., Octpoymos W. I'. HacTonbHas kaura yaurtens. Xumus. 9
KII.: MeTtonuueckoe nocodue. - «M3narensctBo «IIpocBenieHuey

INabpuensa O. C., SImykopa A. B. Pabouas terpans. 8 k. K yuebnuky O. C.
[Mabpuensna «Xumus. 8.» - «MznarensctBo «IIpocserienue

INabpuensa O. C., Smykopa A. B. Pabouas terpans. 9 ki. K yuebnuky O. C.
[Mabpuensna «Xumus. . - «MznarensctBo «IIpocsemieHue

I"abpuensn O. C., Amykosa A. B. Terpaap aa 1abopaTOpHBIX ONBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. 'abpuensna «Xumus. 8 kiacc -
«M3parenscTBO «IIpocBemienne»

I"abpuensu O. C.. AmykoBa A. B. Terpans Ay 1a60paTOPHBIX ONBITOB U
npaktuyeckux padot. 9 ki. K yue6nuky O. C. ['abpuensna «Xumus. 9 kiacc -

«M3parensctBO «IIpocBenienne»

IMa6puensn, O. C. Meroauueckoe mocooue k yueonuky O. C. 'aGpuensaa
«Xumusy. 8 kiacce / O. C. 'abpuensH. - «3natenscTBo «IIpocsemnienue»
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IMa6puensn, O. C. Meroaudeckoe nocooue k yueonuky O. C. ['abpuensina
«Xumus». 9 knacc / O. C. I'abpuenss. - «M3garensctBo «IIpocBemenne»

I"abpuensn, O. C. Metonudeckoe nmocodbue Xumus §-9 kiacc - «M3aarenscTBo
«[Ipoceemenney

INabpuensn, O. C. Xumus 8-11 kiacc. Metoauueckue peKOMEHIAIMT U
pabouas nporpamma - «M3narenbctBo «IIpocBemieHuey

[Mabpuensn, O. C. [lononHuTtenbHas riiaBa K yaeOHUKY «Xumus 9 kiacey -
«3narensctBO «lIpocBemienue»

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://window.edu.ru — Poccuiickuii 00me00pa3oBaTeIbHbIA OPTAl,
€IMHOE OKHO JIOCTyIa K 00pa30BaTeIbHBIM PECYPCaM.

2. https://resh.edu.ru - «Poccuiickas 3IeKTpOHHAS MIKOJIAY.

3. www.l1class.ru — Ha o0mepoccuiickoM 00pa3oBaTelbHOM TopTajie «Most
IIKOJIaY.

4. www.school-collection.edu.ru — kosutekmust 0Opa3oBaTEIbLHBIX PECYPCOB
10 Pa3HbIM MPEAMETaM U JIJIS pa3HBIX KJIaCCOB.

5. https://m.edsoo.ru
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