MHUHHUCTEPCTBO ITPOCBENIEHUS POCCUICKON ®EJAEPAIIUUA
JenaprameHT o0pa3oBanus M Haykn Kypranckoii od6;1actu
Ynpasaenue no aenam o0pa3oBaHus, KyJabTypPbl, MOJIO/IC:KH U CIIOPTa

AnvuHuctpanun {aaMaToBCKOro MyHMIMNAIbLHOTo okpyra Kypraunckoi oojactu

MBOY "Kpyruxunckas COLI"

PACCMOTPEHO COI'JTACOBAHO VTBEPXJIEHO
HA 3aCeIaHIH 3aMeCTHTENb IUPEKTOPA IO JlupekTop
eIarorudyeckoro coBera VYBP &
Mexuna H.A.
Hpotoxkon Ne 8 Messixosa O.B.  Ipukas Ne 96/1 — OJL
oT «29» aBrycta 2023 . ITporokon Ne 1 ot «30» aBrycra 2023 r.

oT «29» aBrycra 2023 r.

PABOYAS ITPOT'PAMMA

yueOHOro npeamera « XMMHU»

U1t o0yyaromuxcs 8 — 9 knaccos



MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o XMMHUK Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMsI COCTAaBICHA HA OCHOBE TpeOOBaHMIA K
pe3yabTaTaM OCBOECHHUsI OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl OCHOBHOTO 001Ero 00pa3oBaHus,
npezcrasieHHbx B PI'OC 00O, a Takxe Ha OCHOBE (enepaabHoi pabodeld mporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHLIEIIUH MTPENoiaBaHusl yueOHOro npeaMera « XMMHs» B 00pa30BaTeIbHBIX OpraHU3alUsIX
Poccuiickoit @enepanuu.

[Iporpamma o XxumMuu Aa€T MpeCTaBlICHUE O LEJsIX, 00Iel cTparerud 00y4eHus, BOCIIUTaHUS U
pa3BUTHS 00YYAIONIMXCS CPEICTBAME YUEOHOTO MPEIMETa, YCTAaHABIMBACT 00s3aTeIbHOE MPEIMETHOE
coJlepKaHue, MpeayCMaTpPUBAET paclpeesieHUe ero 1Mo KjaccaM U CTPYKTYPUPOBAHHE 10 pas/ienaM U
TEMaM MPOTPaMMBI IT0 XUMHH, OTIPEIEIISICT KOJTUUYECTBCHHBIC U KAYeCTBEHHBIC XapaKTEPUCTHKU
COACPpKaHUA, pPCKOMCHAYCMYIO IMMOCJICAO0BATCIIbHOCTD U3YUCHUA XUMUU C y‘IéTOM MCKIPCAMCTHBIX U
BHYTPHIIPEIMETHBIX CBSI3EH, JIOTUKU Y4eOHOTO TpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs,
oTpesieIiieT BO3MOKHOCTH MPEAMETa ISl peaau3aluy TpeOOBaHM K pe3ylibTaTaM OCBOSHUSI OCHOBHOM
00pasoBaTenbHON MPOTrpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHusl, a TakKe TPEOOBaHUH K
pe3yabTaTaM 00y4YeHHUs: XMMUU Ha yPOBHE IIeNieil U3y4eHus MpeaAMeTa U OCHOBHBIX BUJIOB yUeOHO-
TI03HABATEBHOM JESITETLHOCTH 00YUYaIOMIEroCcs TI0 OCBOCHHIO YUEOHOTO COICPIKAHMUS.

3HaHUE XUMHHU CIIY>KUT OCHOBOH JUTst YOpMUPOBAHHSI MUPOBO33PEHHUST 00yJarOIEerocs, ero
MPEJICTAaBICHUI O MaTEPHAIbHOM €IMHCTBE MUPA, BXKHYIO POJIb UTPAIOT POpMUpPYEMbIE XUMHEH
MPpEACTaBJIICHHUA O B3aUMOIIPCBpPAIICHUAX SHCPIUU U 06 9BOJIIOIUHA BCUICCTB B IIPUPOJAC, O MYTAX PCIICHUA
I00ATBHBIX TTPOOJIEM YCTOMYUBOTO PA3BUTHS YE€JIOBEUECTBA — CHIPHEBOM, YDHEPTETUUCCKOM, MTUIIICBOU U
IKOJIOTHYECKOH 0e30macHOCTH, MPOoOIeM 3paBOOXPAHCHHUS.

N3ydyenue xumuu:

CHOCOOCTBYET peanu3alii BO3MOKHOCTEH JUIsl cCaMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYPHI JINYHOCTH, €€
obmelt 1 QYHKIIMOHAIEHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH 00y4aromuXxcsi, HAaBBIKOB HX
CaMOCTOSITENIbHOM y4eOHOI 1eATeNbHOCTH, SKCIIEPUMEHTANIBHBIX U UCCIIEA0BATEIbCKUX YMEHU,
HEOOXO/IMMBIX KakK B MIOBCETHEBHOMN JKU3HHU, TaK U B MPO(PECCUOHATBHOM EITETbHOCTH;

3HAaKOMUT CO CHEIM(PHUKON HAYYHOTO MBIIIUICHUS, 3aKJIabIBACT OCHOBBI IIEJIOCTHOTO B3TJIs/1a HA
€IMHCTBO IPUPOJIBI U YETIOBEKA, ABJISIETCS OTBETCTBEHHBIM ITANOM B (DOPMUPOBAHUH €CTECTBEHHO-
HAYYHOU IPaMOTHOCTH 00yYaroInXCs;

CHOCOOCTBYET (POPMUPOBAHUIO IICHHOCTHOTO OTHOLICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPO/IE,
K 4EJIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOTHYECKOE 00pa30BaHUE 00y4arOLINXCS.

JlanHble HampaBIeHUS B O0y4YEeHUU XUMUU 00ECTICUUBAIOTCS crienn(UKON collep:kaHus yueOHOTO
npeMeTa, KOTOPBIN SBISIETCS TIeJarOTHIeCKy aIallTAPOBAHHBIM OTPaKEHUEM 0a30BOM HAYKH XUMHUH Ha
orpeAenIEHHOM dTane e€ pa3BUTH.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 001IEr0 00pa3oBaHUsl OPUEHTUPOBAH HAa OCBOCHUE 00YJarOIIUMHCS
CHCTEMBI IEPBOHAYAJIBHBIX MOHATUH XMMUHU, OCHOB HEOPTraHUYECKON XUMUHU U HEKOTOPBIX OTAEIbHBIX
3HAYMMBIX ITOHATUN OPraHUYECKON XUMUH.

CrpyKTypa conepkaHus IPorpaMMbl IO XUMUH c(hOpMUpPOBaHA HA OCHOBE CUCTEMHOTO MOJX0/1a K €€
n3ydeHn1o. CoaepkaHue CKIIaJbIBACTCSA U3 CUCTEMBI TOHATHN O XUMUYECKOM JJIEMEHTE U BEILECTBE U
CHCTEMBI OHATUH 0 XUMHUECKON peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHW30BaHbI 110 IPUHIIUITY
IIOCJIE0BATENBHOIO PA3BUTHUS 3HAHUN HAa OCHOBE TEOPETUYECKUX IIPEICTAaBICHUN Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJIIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3axkona J[. . MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;
— YUYEHUS O CTPOEHUH aTOMA U XUMUYECKOU CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUIECCKON AUCCOIUAIINH BEIIECTB B pACTBOPAX.

TeopeTnueckne 3HaHNUA PaCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOIYYEHHBIX U OCMBICIIEHHBIX
(axTOB, pa3BUBAIOTCS MOCIEOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BHITOJHS (PYHKIIUH OOBACHEHUS
Y IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH IMTPAKTUYECKOIO MPUMEHEHHS U ITOJIy4EHUS
M3Yy4aEeMbIX BEILECTB.

OcBoeHHE MTPOTrPaMMEI IO XUMHH CIIOCOOCTBYET (hOPMUPOBAHHIO TPECTABICHUS O XUMHUYECKON
COCTABJISIFOLIEH HAYyYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHON MPHUPObI, HEHHOCTHOTO OTHOLIEHUS K
Hay4YHOMY 3HAHMIO U METOJIaM MO3HAaHUs B Hayke. M3yueHne XuMuu npoucxoIuT ¢ IPUBICUCHUEM
3HAHWH U3 paHee U3YUYCHHBIX YUEOHBIX MpeaAMeTOB: «OKpy)aromuii Mupy, «buomorus. 5—7 kiacce» u
«Du3zuka. 7 Kiacey.

[Tpy n3yueHnn XUMUU NPOUCXOAUT (GPOPMHUPOBAHNE 3HAHUH OCHOB XMMHUYECKON HayKU Kak 001acTu
COBPEMEHHOI'0 €CTECTBO3HAHMSL, IPAKTUYECKON IEATEIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYJIbTYpBI. 3a/1a4a yueOHOT0 NpeiMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XMMUYECKUX
3HaHUH — BaXHEUIIHNX (PaKTOB, MOHATHIA, 3aKOHOB ¥ TEOPETHUECKUX MOJIOKEHUHN, TOCTYITHBIX
0000111eHNIT MUPOBO33PEHUECKOT0 XapaKTepa, A3blka HayKH, B IPUOOILEHNH K HAyYHBIM METOJ1aM
NO3HAHUS MPU U3YYCHUH BEIECTB U XUMUYECKUX PEaKIHii, B (JOPMUPOBAHUU U Pa3BUTHU
NIO3HABATENBHBIX YMEHUH U MX IPUMEHEHUH B y4€OHO-II03HABATEIbHON U yUeOHO-HCCIIE0BATENbCKON
NeSITeIbHOCTH, OCBOCHUHU TPAaBUII O€3011acHOr0 OOpAIIEHUs C BEIIECTBAMH B IIOBCETHEBHON JKHU3HU.

[Ipu n3yueHnn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEr0o 00pa30BaHMs BaKHOE 3HAUEHUE IPHOOPENN TaKHe
LeJIH, KaK:

— (opMHpOBaHUE UHTEIIEKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMO0OOpa30BaHUIo,
COTPYAHUYECTBY, CAMOCTOATEILHOMY NPUHATUIO PELICHU, CTIOCOOHOM aJalTHPOBATHCS K OBICTPO
MEHSIOIUMCS YCIIOBHSAM KU3HU;

— HaIpaBJICHHOCTh 00YUEHUS Ha CUCTEMAaTHYECKOE MPUOOIIIEHNE 00YJaIONNXCsl K CAMOCTOS TETbHON
II03HABATEIbHON EATEILHOCTH, HAYYHBIM METOJaM NO3HAHHS, (OPMHUPYIONIIMM MOTHBALIUIO U PAa3BUTHE
CIIOCOOHOCTEH K XMMUU,

— o0ecrnieueHne yCIOBHiA, CTOCOOCTBYIONUX MPUOOPETEHUIO 00YJIAOIIIMMHUCS OTIBITA Pa3HOOOpa3HOI
JeSITeIIbHOCTH, TIO3HAHUS M CAMOIIO3HAHMUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETCHIINHN ), UMEIOIINX
YHUBCPCAJIBHOC 3HAUYCHUC IAJI PA3JIMYHBIX BUAOB ACATCIIbHOCTH,

— ¢opmupoBanue o01IeH PyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCJIE YMEHUN
OOBSICHATB M OIICHUBATH SIBIICHUS] OKPYXKAFOIIIETO MHUPA, UCTIOIB3Ys 3HAHUS H OTIBIT, TOJTYYCHHBIC IPU
W3YYCHUU XUMHUH, TPAMEHSTH UX MPU PEUICHUH MPOOJIEM B MTOBCEAHEBHOMN KU3HU U TPYIOBOU
NeSITeITbHOCTH,

— ¢opMupOBaHUE y 00YJAOIIMXCS TYMAaHUCTHUECKUX OTHOIICHUH, TOHUMAHUS [ICHHOCTH XUMUYECKIX
3HAHUU JJi BBIPaOOTKH 3KOJIOTHYECKH 11eJ1eco00pa3HOro MoBeAeHUS B ObITY U TPYIOBOM NEATEIBHOCTH B
LEJISAX COXPAHEHUS! CBOETO 3/I0POBbSI M OKPYXKAIOILIEH MPUPOTHOMN CPEeIbl;



— pa3BUTHE MOTUBAIUHU K 00YyUEHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAaMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHSI 00IIEUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIs 1
HAIPaBJIEHHOCTHU JaJIbHEHIIET0 00yUYeHHUSI.

OO11ee YncIo 4acoB, OTBEAEHHBIX I U3yYSHHUS XMMUU Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus,

coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Henen0), B 9 kiracce — 68 yacos (2 gaca B
HEJIETTIO).



COJAEPKXAHUE OBYYEHUSA
8 KJIACC
IlepBoHayabHbIE XHMHYECKHE TOHATHSA

[Ipenmer xumuu. Poiab XuMUM B )KU3HU Y€JIOBEKA. XMMHUS B CUCTEME HayK. Tesa u BellecTBa.
®du3nuecKkue CBOMCTBA BELIECTB. ArperaTHoe cocTosiHue BemecTB. [loHaTHe 0 MeTo1ax MO3HAHUS B
xuMuud. Yucteie BemecTBa U cmecu. CrocoObl pa3ieieHus CMeceil.

ATOMBI M MOJIEKYJIbl. XUMUYeCKUe 3J1eMeHThl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U cloxHbIe
BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumunyeckas popMyia. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCHUTENIbHAs MOJIEKYJIsipHas Macca. MaccoBast 4oJst
XUMHYECKOT0 JIEMEHTA B COCMHEHHH.

KonnuectBo BeniectBa. Moisb. Mossipaast Macca. B3auMoCBsI3b KOJTMYECTBA, MACCHI M UHCIIA
CTPYKTYPHBIX eIWHUII BeulecTBa. Pacuérsl mo popmynam XUMHYECKUX COCTUHEHUH.

duznyeckre U XUMAYECKHE SBJICHUSA. XUMUYECKast peakius U e€ MpU3HaKi. 3aKOH COXPAHEHUS MaCChI
BEIIEeCTB. XUMUYeCKue ypaBHeHus. Kilaccuukanms XuMUYeCKUX peakiuil (CoOeAMHEHUs, Pa3ioKeHus,
3aMeIleHus, OOMeHa).

Xumuueckuii IKcnepumennt:

3HAaKOMCTBO C XMMHUYECKOH TOCY0H, MpaBriIaMK paboTHI B Ta00paTOPHH U PUEMAMHU OOpaIICHUS C
1a060paTOPHBIM 000PYIOBAaHUEM, U3YICHHE U OMHCaHNEe (U3HMUECKUX CBOWCTB 00pa3I[0B HEOPTaHUIECKUX
BEIIECTB, HAOIOIcHNE (PU3NIECKUX (TUTaBJICHHE BOCKA, TasTHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE,
KHUIICHNE U KOHJICHCAIUS BOJIbI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE MEIHON MTPOBOJIOKH,
B3aMMO/ICHCTBHE MeJla ¢ KHCIIOTOW) SIBIICHHUH, HAOJIIOICHUE U OTMCAHKE MTPU3HAKOB TIPOTEKAHUS
XUMHUYECKHUX PEAKIHi (pa3ioKeHne caxapa, B3aUMOICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasznoxenue ruapokcuna meau (I1) mpu HarpeBaHuH, B3aUMOJICHCTBHE JKene3a ¢ paCTBOPOM COJIH ME/IH
(I), u3ydenne crnocoOOB pa3esieHUs CMECEil: C MOMOIIBI0 MarHUTa, (PUIBTPOBAHUE, BHITIAPUBAHHE,
JTUCTHIUISIMS, XpoMaTorpadusi, MpOBEICHHE OYUCTKH ITOBAPEHHOM COJIM, HAOIIIOICHHE U ONTCAHUE
PE3yNIbTaTOB MPOBEACHHUSI ONBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MACChI, CO3TaHIe MOJIeTIeH
MOJIEKYJI (IIIapOCTEP>KHEBBIX ).

Baskneiinue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopon — aneMeHT u nnpocroe BeuecTBo. Haxoxaenue
KHCIIOpOJia B IpUpoJie, PU3NYECKUEe U XUMHUYECKHe CBOMCTBA (peakuuu ropenus). Oxcusl. [Ipumenenue
kucinopoaa. CrocoObl MOTy4YeHHs KUCIOPOAA B IaOOPaTOPUH U MPOMBIIIIICHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — auioTpornHas MoaupuKalus KUCIopoa.

TenoBoit 3 pexT XuMuIeckon peakiui, TEPMOXUMHUYECKHE YPaBHEHUS, IK30- U SHIOTEPMHUUECKHE
peaxin. TOTUIMBO: Yroyib U MeTaH. 3arpsi3HeHHE BO3/1yXa, YCHJICHHE TApHUKOBOTO Y deKTa,
pa3pylIeHre 030HOBOTO CIIOSI.



Bomopon — aiieMeHT U mpocToe BemecTBo. HaxoxaieHue Boiopoia B mpupoie, Gu3ndecKue u
XUMHNYECCKUC CBOﬁCTBa, HpI/IMeHeHI/Ie, CHOCO6BI HOHy‘IeHI/I}I. KI/ICHOTBI " COJIN.

MoutsipHbIii 00bEM Ta30B. Pacy&€Thl M0 XUMUYECKUM YpaBHEHUSIM.

®dusnueckue cBorcTBa BoJIbl. Boga kak pactBoputelnb. PacTBopbl. HackllieHHbIE M HEHACHIILIEHHBIE
pacTBOpbl. PacTBOpUMOCTE BelIECTB B BOAE. MaccoBas 101 BELIECTBA B pacTBOpe. XUMHUYECKUE
cBoiicTBa BoJibl. OcHOBaHUA. PoJib pacTBOPOB B MPUPOJIE U B )KM3HM YesioBeKa. KpyroBopot Boibl B
npupoze. 3arpsa3HeHue NPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOL.

Knaccudukanus Heopranndeckux coequHernii. Okcuapl. Kiaccudukanus oKCHI0B: colleo0pa3yromime
(ocHOBHBIE, KUCTIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. Homenknarypa okcuaoB. dusndeckue u
XUMHYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okcuaos.

OcHoBanus. Knaccudukamnus oCHOBaHHI: METOYN U HEPACTBOPUMbBIE OCHOBaHUsA. HomMeHkItatypa
OCHOBaHUH. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OCHOBAaHUMU. [lonydeHne ocHOBaHM.

Kucnorsl. Kmaccugukarus kucinor. Homenkiatypa kuciaot. @uzndeckue 1 XUMHUECKUE CBOICTBA
kucnot. P aktuBHoctu metaiuioB H. H. bekerosa. [lonyyenue Kucior.

Conu. Homenknarypa coneii. @usnueckne u XuMuueckue cBoicTsa coiell. [lomyuenue conen.
I'eneTndeckas cB3b MEKy K1aCCaMU HEOPraHUYECKUX COCIUHEHUM.
Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OIpe/ieNIeHUE CoepKaHusl KUCIOpoa B BO31yXe, oJydyeHue, coOupaHue, pacrio3HaBaHHe
U U3yUeHUE CBOWCTB KHCIOPO/1a, HAOII0IeHNE B3aUMOICHCTBHUS BEIIECTB C KHUCIOPOJIOM H YCIIOBUS
BO3HUKHOBEHHS U MPEKpaIleHUs ropeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCHJIOB U OITUCaHHE
WX CBOMCTB, MOJNy4YeHHE, cCOOMpaHue, paclio3HaBaHNe U U3yUYeHUE CBOWCTB BOAOPO/a (TOPEHUE),
B3auMojieiicTBUE Bogopoaa ¢ okcuaom mean (1) (Bo3amMokHO MCIIONIb30BaHNE BUIEOMATEPHAIIOB),
HaOJroieHne 00pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb, HCCIIEI0BaHNE OCOOECHHOCTEH PacTBOPEHHUS
BEILIECTB C PA3JIMYHONU PaCTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM JTOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJIBI C METAIIAMU (HATPHEM U KaJlbI[eM) (BO3ZMOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAJIOB), UCCIIEIOBAaHNE 00PA31I0B HEOPTAHUYECKUX BEILIECTB Pa3INYHBIX
KJIACCOB, HAOIO/IEHUE N3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIIOT U LIENIOYeH, U3yueHUE
B3auMoaecTBus okcuaa meau (I11) ¢ pactBopom cepHOIt KUCTOTHI, KUCIIOT C METAJJIaMH, PeaKITuid
HEUTpanu3aluu, MOJIy4eHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJIHOTO METAJlIa IPYTUM U3
pacTBopa COJIH, pellieHre IKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHeilme Ki1acchl HEOPraHMYECKUX
COEIUHEHUIN».

Iepuoauueckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux diemenToB /[, U. MenneieeBa.
CrpoeHue aToMOB. XUMHYeCKasi CBA3b. OKUCINTEILHO-BOCCTAHOBUTEIbHbIE PeaKIIMU

[TepBbIie MOMBITKY KJIACCH(PHUKAIINNA XUMUYIECKUX AIIEMEHTOB. [[OHSATHE O TpyIIax CXOJHBIX JJIIEMEHTOB
(H_IGJ'IO‘-IHBIG U IICJIOYHO3CMCECIIBHBIC MCTAJIJIbI, I'aJIOTCHBI, HHCPTHLIC I‘aBI:I). 3HGMGHTBI, KOTOPELIC
00pa3yroT aMm(pOTepHbIE OKCUIBI U TUAPOKCHIBI.

IIepuonnueckuii 3axoH. [lepuoanueckas cucrema xuMudeckux ieMeHToB JI. . Menneneesa.
Kopotkonepuoanas u jymmHHONIEpHOaHAs GopMbl [leproanyaeckoi CucTeMbl XUMHYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Ilepuoasl u rpynmnsl. @U3NYECKHl CMBICI IIOPAIKOBOIO HOMEpa, HOMEPOB IIEpHOa U
TPYIIIBI YJIEMEHTA.



Crtpoenue atomoB. CoctaB aTOMHBIX siep. M3oTonbl. DnekTpoHbl. CTpOeHHE YJIEKTPOHHBIX 000104k
aToMOB nepBbIX 20 xuMuueckux 1eMeHToB [lepuonnyeckoii cucremsl /1. . Menneneesa.
XapakTeprucTHKa XUMUYECKOT0 3JIEMEHTA o ero nojoxeHuto B [lepronnueckoit cucreme /1. 1.
Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA paguyCca aTOMOB XUMHNYECCKUX 3JICMCHTOB, METATINIMYCCKUX U
HEMETaJJIMYSCKUX CBOMCTB IO TpymimaM 1 nepuogam.

3nauenue [lepuoanueckoro 3akona u [lepuoauueckoil CUCTEMbI XUMUUYECKHUX JIEMEHTOB JIJIsl Pa3BUTHS
Hayku U ipaktuku. /. 1. MenneneeB — yu€HbIi U rpakJaHUH.

Xumuyeckas cBsi3b. KoBaneHTHas (moJisipHasi U HEMOJIIpHAsi) CBSA3b. DNEKTPOOTPHUIATEILHOCTD
XUMHYECKHX 3JIeMeHTOB. loHHas CBS3b.

Crenenb okuciaeHUsS. OKUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCaKknuu. Hpoueccm OKHCJICHHUSA U
BOcCTaHOBICHHA. OKHCIUTEIH U BOCCTAHOBUTEIIH.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB BEIIECTB METAJIOB M HEMETAJIOB, B3aUMO/ICHCTBUE THIPOKCHIA ITMHKA C
pacTBOpamMu KUCIOT U LIeJI0Ue, TPOBEACHHE OIBITOB, MILTIOCTPUPYIOIIHUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEaKINi (TOpEeHre, PEaKIIUU Pa3I0KeHUsI, COSTUHEHU).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXNpeAMETHBIX CBSA3€H NMPU U3y4YEeHUU XUMHUHU B 8 KJIacCe OCYILECTBIISETCS yepe3
UCIIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATUHN, TaK U MOHSITHH, SBISIOMUXCS CHCTEMHBIMU
JUTSL OT/ATBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OO01mure ecTecTBeHHO-HAYYHBIC TIOHSTHS: Hay4HBIH (PaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHATIN3, CHHTE3,
Kiaccuukanmsi, MepuoaAMIHOCTh, HAOIIOICHHE, SKCTICPUMEHT, MOJICTMPOBAHNE, U3MEPEHHE, MOJICIb,
SIBIICHUE.

®dusnka: Matepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOMBI, PaAMOAKTUBHOCTD,
MOJIEKYJIa, JJICKTPUIECKUI 3apsl, BEMIECTBO, TE€NO, 00HEM, arperaTHOe COCTOSIHUE BEIIECTBA, T'a3,
duznUeCcCKre BEIMYUHBI, €IMHULIBI H3MEPEHUS, KOCMOC, TIaHETHhI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIC HCKOITAeMbIe, TOTUIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YeCKasi peaKkius

Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux sineMeHnToB J[. . MengeneeBa. Ctpoenue
aTOMOB. 3aKOHOM€pHOCTI/I B UIBMCHCHHHA CBOI>'ICTB XUMHNYCCKUX DJICMCHTOB HepBBIX TpéX HepI/IO,Z[OB,
KaJInsl, KAJIBIHS ¥ UX COSTMHEHUI B COOTBETCTBHH C IMOJIOKEHHEM 3JIeMeHTOB B [leprnoandeckoii cucreme

" CTPOCHHUECM UX aTOMOB.

CrtpoeHue BelecTBa: BUIbl XUMUYECKON CBA3HM. THUIBI KPUCTAIIINYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB
BELIECTBA OT TUIIA KPUCTAITIMYECKON PEIIETKU U BUAA XUMUUECKOMN CBSA3H.



Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BeleCTB. XMMHUECKHUE CBOMCTBA BEILIECTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJlaccaM HEOPraHUYECKUX COCIMHEHHM, TeHETUYECKas CBSI3b
HEOPraHMYECKUX BEIECTB.

Knaccudukanus XuMU4eCcKUX peakiyii Mo pa3IMyHbIM MpU3HAKaM (TI0 YHUCITY U COCTaBY YYacCTBYIOLIHX B
pEaKIK BELIECTB, 110 TEII0BOMY 3 (eKTy, 10 N3MEHEHHIO CTENICHEW OKMCICHUS XMMUYECKUX
3JIEMEHTOB, 10 0OPATUMOCTH, 110 YYAaCTHIO KaTalu3aTopa). IK30- U S3HAOTEPMUYECKHUE PEAKIIUH,
TEPMOXMMHUYECKHE YPABHCHUS.

[TonsiTre o ckopoctTu XuMHuueckoil peakuuu. [TonsTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHUX
peaknusix. [loHsaTHE 0 TOMOT€HHBIX U T€TepOTreHHbIX peakiusix. [lonsrue o karanusze. [louarue o
XUMHUYECKOM paBHOBecUU. DaKTOPHI, BAUSIONIME Ha CKOPOCTh XUMUYECKOU PEaKIIUH U MOJI0KEHHE
XUMHUYECKOTO0 PAaBHOBECHSI.

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHHEIC pcaKkuuu, SHCKTpOHHBIﬁ 0aJlaHC OKMCIUTEIHFHO-BOCCTAHOBUTEIBHOM
pCaknu. CocraBnecHue ypaBHGHI/Iﬁ OKHUCJIIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C UCIIOJIb30BaHHEM
METOJa 3JICKTPOHHOI'O OanaHca.

Teopust 3EKTPOTUTUYECKON AUCCOIUALIMK. DJIECKTPOIUTHI U HEIJEKTPOJIUTHI. KaTHOHBI, aHHOHBI.
Mexanuszm Aucconuanu BEUIECCTB C pa3JIMYHbIMU BUAAMU XUMHUeCKOH cBa3u. CTeneHb Juccolualuu.
CunpHbI€ U cl1a0bble AIEKTPOJIUTHI.

Peakiiun monHoro ooOMeHa. Y CJIoBHsI MPOTEKAHUS peaKIuii HOHHOTO OOMEHa, TIOJIHBIE M COKPAIIEHHbBIE
MOHHBIE ypaBHEHHUs peakuuii. CBOWCTBA KHCIOT, OCHOBAaHUI U COJIeH B CBETE MPECTaBICHUNA 00
3JIEKTPOJIUTUYECKOMN qucconuanu. KauecTBeHHbIe peakiiui Ha MOHBI. [[oHSITHE O THAPOIU3E COJIEH.

Xumuueckuii Ixcnepumenm:

O3HAKOMIJICHHUEC C MOJCTIIMU KPUCTAJUIMYCCKUX peLHéTOK HCOPTraHNYCCKUX BCHICCTB — MCTAJIJIOB U
HeMeTasuioB (TpaduTa U aiMasa), CJI0KHBIX BEIIECTB (XJIOpH1a HATPHs ), HCCIEOBAHNE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOUW PEaKIIUU OT BO3JACHCTBHS PAa3TUYHBIX (DAKTOPOB, UCCIICIOBAHIE
AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEILIECTB, MPOIECCa AUCCOMUAIINH KHCIIOT, MEJI0Uei U Come
(BO3MO’KHO HCIOJIB30BAHNE BUIE0 MAaTEPUAIIOB), IPOBEIEHUE OMBITOB, MILTIOCTPUPYIOIIUX MPU3HAKH
MIPOTEKAHUs PEaKIMii HOHHOTO 0OMeHa (0O0pa3oBaHUE OcajiKa, BBIJICICHUE Ta3a, 00pa30BaHUE BOIBI),
OTIBITOB, MJUTIOCTPUPYIOLINX IPUMEPHI OKUCIUTETbHO-BOCCTAHOBUTENBHBIX PEakIii (ropeHue, peakiiuu
pa3IoKEHUs1, COeIMHEHHMS ), PACTIO3HABAaHHE HEOPTaHMYECKUX BEIIECTB C MTOMOIIBIO KaueCTBEHHBIX
peakLui Ha MOHBI, PEILIEHNE YKCIIEPUMEHTAIIBHBIX 3a/a4.

HeMeTanjabl 1 UX cOeTUHEHUS

OO61mas xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTETIEHH OKHUCIICHHUS.
Crpoenue u Gpu3NIECKre CBOMNCTBA MPOCTHIX BEIIECTB — I'aJIOT€HOB. XUMUYECKHE CBOMCTBA HA IIpUMepe
xJjiopa (B3aUMOJICHCTBHE ¢ METa/UIaMH, HEMETaJJIaMU, ITIesio9amMu ). X1opoBoopoA. ColissHast KUCI0Ta,
XHMHYECKHE CBOMCTBA, MOJIyYEHUE, IPUMEHEHHUE. [[elicTBHE XI0pa U XJIOPOBOIOPOIA HA OPraHU3M
yesoBeka. BaxkHelmue XJI0puabl ¥ UX HAX0XKICHHUE B IPUPOJIE.

OO6mas xapaktepucTuka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE
crerneHu okucienus. CTpoeHue u (pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB — KMCIOPO/ia U CEepB.
AnnotrpornHbie MOAU(MUKAIIUN KUCIOPOa M cepbl. XUMUYECKHEe CBOMCTBA cephbl. CepoBOIOPOI,
CTpoeHue, (pu3nueckue u XUMUIecKkrue CBOMCTBa. OKCUIBI Cephl KaK MPEJCTaBUTENN KUCIOTHBIX
okcuoB. CepHas KuCoTa, pU3nvecKkre U XMMHUYECKre CBOMCTBa (001Ie KaK mpecTaBUuTeNs Kiacca
KUCJIOT U cnennduyeckne). XuMHUECKUE PEaKIiH, JIekKalie B OCHOBE MPOMBIIIUIEHHOTO crioco0a
MOJTYy4YEHHS CEpHOM KUCHOTHI. [IpruMeHenre cepHoil KucaoThl. CoM CEPHOM KUCIIOTHI, KAY€CTBEHHAS
peakiust Ha cynbdar-noH. HaxoxaeHue cepbl U e€ COeqUHEHUH B IPUpoie. XUMUUECKOE 3arpsa3HeHne



OKpY’KaroIel cpelibl COCANHEHUSIMU Cepbl (KUCIOTHBIC TOXKIIH, 3arpsS3HEHUE BO3yXa H BOIOEMOB),
CHOCOOBI €r0 MpeI0TBPAIICHUS.

OO6mas xapakTepucTuka 351eMeHTOB VA-rpymmbl. OcOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. A30T, paclpoCTpaHeHHE B IPUPOAE, GU3NUECKUE U XUMUYECKHE CBOMCTBA.
KpyroBoport azora B npupoae. AMMHAK, €ro GU3HIECKUE U XUMHUYECKHUE CBOMCTBA, TTOJTYYCHUE 1
npuMmenenue. Cou aMMoHHUs, WX (pU3UYECKHe U XMMHYECKHUE CBOMCTBa, puMeHeHne. KauecTBeHHAs
peakuus Ha MOHbI aMMOHUS. A30THas KHCIIOTa, €€ noty4eHue, Gpu3nieckue 1 XMMUYEeCKue CBOWCTBa
(oOme Kak MmpencTaBUTENs Kilacca KUCIOT U cnerduueckue). Mcrnonp3oBaHre HUTPATOB U COJICH
aMMOHHSI B KaUeCTBE MUHEPATIbHBIX YIOOpeHH. XUMUYECKOE 3arpsi3HEHUE OKPY Kalolel cpebl
COCMHEHUSIMH a30Ta (KUCIOTHBIE JOXKAU, 3arpsi3HEHHE BO3AYyXa, MTOUBHI  BOA0EMOB). Pocdop,
ajuIoTporHbie Moaudukanuu Gocdopa, buzndeckue u xumuieckue coiictsa. Okcua pochopa (V) u
docdopHas kucnora, pusnUecKre U XUMHIECKUE CBOMCTBA, oiyueHue. Mcnonap3zoBanue gocdaros B
KayecTBe MUHEPAIbHBIX y100peHUH.

OO6mas xapaktepuctuka 351eMeHToB [V A-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE
CTETIEHU OKUCJICHUS. YTIIEpO/, aJUIOTPOIHbIE MOIU(UKAIIUH, PACTIPOCTPAHEHHE B IPUPOE, PU3UIECKUE
U XUMHUYeCKHe cBoicTBa. Ancop6Ouus. KpyroBopot yriepona B npuponae. OKcuabl yriepojaa, ux
duznyecKre 1 XUMUIECKIE CBOMCTBA, IEHCTBUE HA JKUBBIC OPraHU3MBI, MOTYYCHHE U IPUMEHEHHE.
DKOJIOTHYECKHE TTPOOIIeMBbl, CBSI3aHHbIE ¢ OKcHaoM yrieposa (IV), runoresa riiodabHOTO MOTEICHUS
KJIMMaTa, MapHUKOBBINA AP PeKT. YToNbHas KUCIOTa U €€ COMM, UX (PU3NYECKUE U XUMHUECKUE CBOICTBRA,
nojiyueHue u npumeHenune. Kauectsennas peakuus Ha kapooHaT-uOHBL. Vcnonb30BaHne kapOOHATOB B
OBITY, MEJIMIIMHE, IPOMBIIIUIEHHOCTH U CEIbCKOM XO3sIHCTBE.

[lepBoHaUYaTbHBIC TIOHATHS 00 OPrAaHWYECKHUX BEIIECTBAX KaK O COCAMHEHUSX yriepoa (MeTaH, 3TaH,
ATWJIEH, alleTUJIEH, 3TAaHOJI, INIMLIEPUH, YKCYCHasl KucioTa). IIpupoiHble HCTOUHUKH YTI€BOIOPOAOB
(yrosb, mpuUpOIHBINA a3, HePTh), MPOAYKTHI UX MepepaboTKH (OEH3MH), UX POJIb B OBITY U
MMPOMBIIIJICHHOCTH. ITongarue o 6I/IOHOFI/I‘IGCKI/I BAXKHBIX BCIICCTBAX: JKUPAX, 6GJ'IKaX, YrJIEBOJAAX — U UX
POJIH B KHU3HU YelloBeKa. MarepraabHOe €TMHCTBO OPTaHMYECKUX U HEOPTAaHWIECKUX COSTMHEHHA.

Kpemnnii, ero ¢puznueckre 1 XMMUIECKHE CBOMCTBA, MOJydeHHE U TpuMeHeHne. CoeTMHEeHUsI KPEMHUS B
npupoze. Obume npeacrasiaenus o6 okcuae kpemuus (IV) u kpemHueBoit kucinore. CHIMKATBL, UX
HCIIOJIb30BaHUE B OBITY, B IPOMBILUICHHOCTH. BaskHele cTpouTenbHbIe MaTepHalIbl: KEpaMHKa,
CTEKJIO, IIEMEHT, 0eTOH, kese300eToH. [IpobieMbl 6e301macHOro UCTIONb30BaHMUS CTPOUTEIBHBIX
MaTepuasoB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenmn:

u3ydeHre o0pas3IoB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, TPOBEACHNE KaUeCTBEHHBIX
peakuuii Ha XJIOPUA-UOHBI M HAOIIOACHNE TPU3HAKOB X MPOTEKAHUs, OTBITHI, OTPa)KaoLUe PU3NIECKUE
U XUMHYECKUE CBOMCTBA TaJIOTEHOB M UX COCIMHEHU (BO3MOXKHO HCIIOJIB30BAHNE BHIEOMATEPUATIOB),
03HAaKOMJICHHE ¢ 00pa3IiaMu XJIOPHUIOB (TAJIOTEHHIOB), O3HAKOMJIEHHE ¢ 00pa3IiaMu cephl U ¢
COCMHEHUSIMH (BO3MOYKHO HCIIOJIb30BaHUE BUICOMATEPHAIIOB), HAOIIOEHHE ITpoIiecca 00y TMBaHUS
caxapa noJ JI€MCTBHEM KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOThI, U3y4€HUE XUMHYECKUX CBOMCTB
pa30aBIECHHON CEPHOM KUCIOTHI, MPOBEICHUE KAaUECTBEHHOM Peakiny Ha Cyab(paT-uoH U HaOII0IeHHEe
MpU3HaKa e€ MPOTEKaHMs, 03HAKOMJICHUE C (PU3MUECKIUMH CBOMCTBAMHU a30Ta, (hochopa U UX COCTMHCHUI
(BO3MO’KHO MCIOJIB30BAHNE BUIEOMATEPUANIOB), 00pa3iaMu a30THBIX B (hocPOpHBIX yI00peHuil,
noJjlyueHue, coorpanue, pacrio3HaBaHUE U U3YYeHHE CBOMCTB aMMHaKa, IPOBEICHNE KaYeCTBEHHBIX
peaxiuii Ha HIOH aMMOHHUS U PocaT-uOH U U3ydeHHUE PU3HAKOB UX MPOTEKAHUs, B3aHMOICHCTBHIE
KOHIEHTPHUPOBAHHOMN a30THOM KUCJIOTHI C Me/IbIO (BO3MOKHO MCIIOJIb30BaHUE BUAEOMATEPHaOB),
U3y4eHHe MoJIeNIel KPUCTATMUECKUX PEIETOK anmasa, rpaduTa, QyuiepeHa, 03HaKOMIICHHUE ¢
MIPOLIECCOM aJCOPOLIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTHUBOrasa,
noJydeHue, coOupaHnue, pacro3HaBaHUe U U3yYeHHE CBOWCTB YITIEKUCIIOTO ra3a, poBeeHUE
KaueCTBEHHBIX peaklnii Ha KapOOHAT U CHIIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKaHUS,



03HAKOMJICHHE C IPOIYKIIMEN CUIIMKATHOM MPOMBIIIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 MO
TeMe «BaxHenmne HeMeTaJIbl U UX COEIUHEHU.

MeTaiibl M UX COCANHCHUSA

OO61mas xapakTepUCTHKAa XUMUYECKUX FJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX TOJIOKEHHUS B
[Tepuoanueckoii cucreme xumuueckux 3uemeHToB J[. . MenpeneeBa u crpoenus aromoB. CTpoeHue
MeTauIoB. MeTayminueckas CBA3b U METAIUNINYECKAs] KPUCTAIUINYECKAS pEIIETKA. DIIEKTPOXUMUYECKUN
psA HanpsDKeHUH MeTauioB. PU3NYECKUEe U XMMUYECKHE CBOMCTBA MeTaiuioB. O01e crocoOb!
noJsryueHus: MetayioB. [ToHsATHE 0 KOPPO3UH METAJNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CrnaBsl (CTalib, YyryH, TIOPATIOMUAHUM, OpOH3a) M UX IPUMEHEHHUE B OBITY U IPOMBIIUICHHOCTH.

[[lenounbie MeTaibl: TonoxkeHue B [lepronnueckoi cucreme XuMUIecKux sinemMeHToB JI. U.
Menzeneesa, CTpOEHHE UX aTOMOB, HaX0XACHNUE B Ipupoae. PU3ndecKkue U XMMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kaymsi). OKCHIBI U THAPOKCUIIBI HATPHUs U Kanus. [I[ppuMeHeHne menoyHbIX MEeTalIoB
1 UX COCAUHCHUN.

[IlenoyHO3eMENBHBIE METAJUIBI MATHUM U KaJIbLIMIL: TTOJ10KEeHUE B [leproinueckoi cucteMe XMMUYECKUX
aneMmeHnToB JI. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HaX0XJIeHUE B npupoae. duzndeckue u
XUMHUYECKHE CBOMCTBA MarHus U KaJbllus. BaxkHele coeTMHeHNS KambIus (OKCHI, TUIPOKCHU]I, COJIH).
JKécTtkocTh BOJIBI M CTIOCOOBI €€ YCTpaHEHHS.

AnmoMunuii: nonoxxenue B [lepronnueckoit cucreme xumuueckux anemeHToB . Y. Menneneena,
CTpOGHI/Ie aToMa, HaXO0XICHHUC B npnpoz[e. cI)I/IBI/I‘IGCKI/Ie U XUMHWYCCKHUC CBOfICTBa AJIFOMHUHUA.
AmMdoTepHbIE CBOMCTBA OKCH/IA U THAPOKCHIA AITFOMUHUS.

Keneszo: nonoxenue B [lepuoauueckoii cucteme xumuieckux aeMeHToB . 1. Menneneesa, ctpoeHue
aToMa, HaxoXKJeHue B npupoje. Grusnueckne 1 XUMUYECKUE CBOUCTBA Xkele3a. OKCHIIbL, THAPOKCUIBI U
conu xkene3a (I1) u xxenesa (I1I), ux cocras, cBoiCTBa U MOJIyYECHHE.

Xumuueckuii Ixkcnepumenm:

O3HAKOMJICHHE C 00pa3IiaMy METaJUIOB U CIUIABOB, X (PU3MUECKUMH CBOMCTBAMU, U3YUYE€HUE PE3yIbTATOB
KOPPO3UH METAILIOB (BO3MOYKHO HUCIIOJIB30BaHHE BUACOMATEPHAIOB), OCOOCHHOCTEH B3aUMOACHCTBUS
OKCHa KaJIbIIUd U HATPUA C BOI[Oﬁ (BO3MO)KHO HUCITOJIb30BaHUC BI/I,Z[GOMaTepI/IaHOB), HUCCIICA0OBAHUC
CBOWCTB JKECTKOM BOJIBI, IPOIIecca TOPEHHSI JKelle3a B KUCIOpOo e (BO3ZMOKHO UCTIOIh30BAHNE
BI/I,Z[GOMaTepI/IaHOB), IMPHU3HAKOB IMPOTCKAHU KaUCCTBCHHBIX peaKLII/Iﬁ Ha MOHBI: Mardusi, KaJblusi,
aTrOMUHMS, IMHKA, kerne3a (1) u xxenesa (I11), meqau (1), HabmomeHre U omMcaHUE TTPOLIECCOB
OKpallluBaHUA IIJIAMCHU HOHAMU HATPUA, KaJIUA U KaJIbIIUA (BOBMO)KHO HUCITIOJIB30BaHUC
BUICOMATEPHAJIOB), UCCIIEIOBaHUE aM()OTEPHBIX CBOMCTB THIPOKCH/IA AIFOMUHUS U THIPOKCH/IA IIHKA,
PCHICHUC SKCIICPUMCHTAJIBHBIX 3aa4 110 TCMC «Baxxuelnme MeTalIbl U UX COCAUHCHUA.

XuMHUs 4 OKpPY:KaOLIasi cpeaa

BemniectBa 1 MaTepuainsl B TOBCEIHEBHOM )KM3HU Y€JIOBEKA. be3omacHoe HCIIoIb30BaHUE BEIECTB U
XUMHUYECKHX peakuuil B ObITy. IlepBasi moMoIs NpH XUMHUECKUX 0’KOTaX U OTPABJICHHUSX.

XUMHYECKOE 3arpsi3HEHUE OKPYKaIoIIel cpe/ibl (TIpeaebHast JOMYCTHMAasi KOHIICHTPAIIHS BEIECTB,
nanee — [1/1K). Posib Xxumun B penieHun SKOJIOTHUYECKUX TTPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pa3iioB MaTepUAIOB (CTEKIIO, CIIJIaBbI METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).



Meostcnpeomemnuwie ceasu

Peanu3zanus MeXnpeaMeTHBIX CBA3EH PU U3yUYEHUU XUMHUHU B 9 Kilacce OCYyILECTBISETCS Yepe3
UCIIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TAK U MOHATHH, ABJISIIOIIUXCA CUCTEMHBIMU
JUISL OTJIEIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI' O [IUKJIA.

OO01u11e ecTecTBEeHHO-HAYYHbIEC MOHATHUS: HAYYHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOPUSs, aHAJIN3, CHHTE3,
KJIaccu(UKaIus, NepHOANIHOCTh, HAOIOICHHE, SKCIIEPUMEHT, MOICTHPOBAaHHE, N3MEPEHHE, MO/IEIb,
SIBIICHHE, TAPHUKOBBIN 3()(HEeKT, TEXHOIOT U, MaTepPHUaIbI.

®du3nka: MaTepusi, aToM, SJIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIU]I, U30TOMBI, PaAMOAKTUBHOCTD,
MOJIEKYJIa, DJICKTPUYECCKUH 3aps/l, TPOBOJHUKH, TTOTYITPOBOIHUKH, TUIEKTPUKH, (OTOATIEMEHT,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIECTBA, T'a3, PACTBOP, PACTBOPUMOCTb,
KpUCTAIIIMYECKAasl PEIIETKA, CIUIaBbl, PU3NUYECKUE BEIIMUUHBI, €IMHULIBI H3MEPEHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE311b1, COTHIIE.

buonorus: ¢porocuntes, npxanue, onocdepa, IKOCUCTEMA, MUHEPATbHBIE YI0OPEHUSI, MUKPOIJIEMEHTHI,
MaKpO3JICMCHTHI, IMTATCIILHBIC BCIICCTBA.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUIHBO,
BOJIHBIE PECYPCBI.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIIEro 00pa3oBaHMs JOCTUTAIOTCS B XOJI€
00y4YeHMsI XMMHHU B €IMHCTBE y4EOHOM U BOCIIUTATEIbHOM EATEIILHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMA POCCUMCKAMHU COLIUOKYJIbTYPHBIMHU U 1YXOBHO-HPaBCTBEHHBIMU LICHHOCTSMH,
IPUHATBIMU B OOIIIECTBE IPAaBUIAMU M HOPMaMHU MOBEIEHUS U CIOCOOCTBYIOT IIPOIiEcCaM CaMOIIO3HAHMUS,
CaMOPAa3BUTHA U COLMATU3AIMH 00YJaIOIIUXCSI.

JIMYHOCTHBIE PE3yAbTaThl OTPAXkKAIOT TOTOBHOCTH O0YYAIOIINUXCSI PYKOBOJCTBOBATHCS CUCTEMOM
IIO3UTUBHBIX [ICHHOCTHBIX OPUEHTALNN U PACIIMPEHHUE OIBITA ACSATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B
YacCTu:

1) naTpHOTHYECKOT0 BOCTIMTAHUA:

[IEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY HacleAuIo,
MOHWMAaHUS 3HAUYEHUSI XUMUYECKOW HayKH B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIA/IETh
JIOCTOBEpHOM MH(MOpMAIEel 0 MePeIOBBIX JOCTIKCHHUSIX U OTKPHITHSIX MHUPOBOM M OT€UECTBEHHON
XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOHCTBE MUpa U OOIIECTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS O COLMATIBHBIX HOPMaX U MpaBUIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE,
KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4eOHOUCCIIEI0BATENbCKOM,
TBOPUYECKOH M IPYTHX BUJAX JAEATEILHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM NIEATEIIHBHOCTH
IIPU BBITIOJIHEHUH YUeOHBIX, TO3HABATENbHBIX 33]a4, BBIMOIHEHUH XUMHUUYECKUX IKCIIEPUMEHTOB,
CO3IaHUH YUEOHBIX MPOCKTOB, CTPEMIICHUS K B3aMMOIIOHMMAHUIO U B3aMOIIOMOIIH B TPOIIECCe ITOU



y4eOHOM JesTeTbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U TIOCTYIIKH CBOMX TOBAPHIIICH C
MO3UILIMA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHYECKUE MPEACTABICHUS O BEIECTBE M XUMUYECKOU PEAKIIUHU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABIIAIOLINE OCHOBY JJIs IOHUMAHMS CYITHOCTH HAYYHOU
KapTUHBI MUPA, MIPEICTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTUS IPUPOIbI, B3aUMOCBS3AX
YeJI0BEKa ¢ IIPUPOJHON CPENOH, O POIM XUMHHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

IIO3HaBaTCJIIbHBIC MOTHUBLI, HaHpaB.HeHHBIe Ha HonyquHe HOBBIX 3HaHHI>'I 10 XMMHH, HCOGXOI[I/IMBIG JJI
00BSICHEHMS HAOJIFIOJaeMBIX TTPOLIECCOB U SIBJICHUM, TTO3HABATEIIBHOM, HH(POPMAITMOHHON M YNTATEIHCKON
KYJIbTYpbI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIbHON PabOThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM
JUTEPATypPO, JOCTYIHBIMH TEXHUYECKHUMHU CPEACTBAMU HH(POPMAITMOHHBIX TEXHOJIOTUH;

UHTEpeC K 00yUeHHIO U TTO3HAHUIO, JIF00O03HATEIBHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K
caM000pa30BaHMIO, IPOSKTHOM M MCCIIEI0BATEIbCKOM NESTENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH M YPOBHs 00y4eHUS B JAJIbHEHIIEM;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHME [IEHHOCTH XH3HH, OTBETCTBEHHOTO OTHOIIIEHHS K CBOEMY 370POBBIO, YCTAHOBKHU Ha 3/I0POBBII
00pa3 KU3HU, OCO3HAHUE MOCIIEICTBUI U HEPUATHE BPEIHBIX MPHUBBIYEK (YIOTPEOICHUS AIKOTOJIS,
HapKOTUKOB, KypEHHsI), HEOOXOIMMOCTH COOJIIOICHHS TIPABHIT 0€301TaCHOCTH TP OOPAIICHUH C
XUMHUYECKHMHU BEIIECTBAMH B OBITY U pealIbHOM KHU3HH;

5) Tpy10BOro BOCHUTAHUA:

UHTEpEC K MPAKTUYECKOMY U3YUEHHIO podeccuii 1 Tpyna pa3IndyHOro pojaa, yBaXXeHHUE K TPyLy U
pe3yabpTaTaM TPYAOBOU IEATEIHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110
XUMHHU, OCO3HAHHBIA BBHIOOP MHIMBHUAYATIHHON TPACKTOPHH MPOAOIDKEHHUS 00pa30BaHuUs C yUETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCIIEIHIHOM NMPOo(heCcCHOHAIBHOM AeITETHHOCTH U Pa3BUTHS HEOOXOMMbIX YMEHUI, TOTOBHOCTD
aJIanTUPOBAThCs B MPodeccroHabHON cpefie;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

IKOJIOTHUYECKH T[EIeCO00pa3HOe OTHOIICHHUE K MMPUPOIC KaK UICTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€
CYIIECTBOBaHMs, IOHUMaHKE LIEHHOCTH 3I0pPOBOr0 U 0e30macHoro odpasa >kMu3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (DM3HUECKOMY U IICUXHUYECKOMY 3JI0POBBIO, OCO3HAHHE [[EHHOCTH
coOrofeHusl mpaBuil 0€30MacHOrO MOBEACHUS MPH paboTe C BEIIECTBAMU, a TAK)KE B CUTYaAIUsX,
YIPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTydaeMble TIPU U3YICHUU XUMHUH, JUIS PEIICHUS 3a]a4, CBI3aHHBIX C
OKpYKalollel MPUPOIHON CPeIOH, ISl MOBBIIEHUS YPOBHS 3KOJIOTUYECKON KYIbTYpPhl, OCOZHAHUS
rII00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PEIICHUs MOCPEACTBOM METOIOB XUMHUH,
3KOJIOTHYECKOI0 MBIIUICHHS], YMEHHS pYKOBOACTBOBATHCS UM B IT03HABATEIbHON, KOMMYHUKAaTUBHOU U
COLIMAJIbHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B coctaBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIAEAIOT 3HAYUMbIE I HOPMUPOBAHHS MUPOBO33PEHUS
oOlIeHayYHbIC TOHATHS (3aKOH, TEOPHs, IPUHIIMIL, THITOTE3a, GaKT, CHCTEMa, MPOIlecC, IKCIIEPUMEHT U
JPyToe.), KOTOpPBIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEMETax U MO3BOJISIIOT HA OCHOBE



3HAHUH U3 9THX NPEIMETOB (OPMHUPOBATH MPEACTABICHHUE O IIEIOCTHOH HAyYHOH KapTHHE MUpa, U
YHUBEpCaJbHbIE YUeOHbIC N1eHCTBHS (II03HABATEIbHBIE, KOMMYHUKATUBHBIC, PErYIATUBHBIE), KOTOPBIE
obecreunBaroT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHHPOBAHUIO U OCYLIECTBIICHHUIO
y4eOHOI e TeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS
Ba3oBrble JJornueckue aeicTBUA:

YMEHHUS UCTIOIB30BATh MPUEMBI JIOTHYECKOTO MBIIIJICHUS ITPH OCBOCHHUH 3HAHUMN: PACKPBIBATH CMBICI
XUMHUYECKHUX TOHITUHN (BBIICISITh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATH B3AUMOCBSI3b C IPYTHUMHU
MTOHSATHUSIMH ), UCTIOJIB30BATh TTOHATHUS ISl OOBSICHEHUS OT/ACIBHBIX (PAKTOB U SIBJICHU, BRIOMPATH
OCHOBAHUS U KPUTEPHUH IS KJIaCCU(PUKAIIMA XUMUYECKUX BEIIECTB U XUMUYCCKUX PEAKITUH,
YCTaHABIMBATh MPHUUYNHHO-CIIC/ICTBEHHBIC CBS3U MKy 00BEKTaMU U3YUYCHHUS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHIYKTUBHBIC, IEAyKTUBHBIE, IO aHAJIOTHUH ), ACJIaTh BHIBOJIBI U 3aKJIFOUCHUS,

yYMEHHE MPUMEHSTH B Mpoliecce MO3HAHUS MOHATHUS (MPEeIMETHbBIE U METallpeIMETHBIE), CUMBOJINYECKHE
(3HAKOBbIE) MOJIETH, UCIIOIb3yEMbIE B XUMUH, IPEOOPa30BBIBATH IIMPOKO MPUMEHSIEMbIE B XUMUU
MoJieJIbHbIE IPECTABICHNUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTa), XUMHUYecKasi GopMylia U ypaBHEHHUE
XUMHUYECKON peakluy — P PEIIeHUH yueOHO-T103HABATEIbHBIX 33]1a4, C YUETOM 3TUX MOJIEIbHBIX
MPEJICTAaBICHUN BBISBIISATH U XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKU U3y4aeMbIX O0BEKTOB —
XUMHUYECKHX BEIIECTB U XMMUYECKUX PEaKIHii, BBIABIATH OOIINE 3aKOHOMEPHOCTH, TPUYHHHO-
CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUUS B U3yYAEMBbIX MPOLECCAX U SBICHUSIX.

Ba3oBrble ucciaenoBareJnLCKHuE AeHCTBUA:

YMEHUE UCIOJIb30BATh MMOCTaBICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS, a TAKKE B KAUECTBE
OCHOBBI JIJIs1 OPMUPOBAHUS THIIOTE3bI 10 MPOBEPKE MPABUILHOCTH BbICKA3bIBAEMbBIX CYXKICHUM;

nproOpeTEeHNE OMbITA M0 UTAHUPOBAHUIO, OPTaHU3ALIUU U TPOBEACHUIO YIEHUYECKUX YKCIIEPUMEHTOB,
yMeHHue Ha0JII0aTh 3a X00M MPOIIecca, CAMOCTOATEIBHO IPOrHO3UPOBATH €r0 PE3yNbTaT,
(opMynHupoBaTh 0000IEHNUS U BBIBOJBI IO PE3YJIbTaTaM IMIPOBEAEHHOTO OMBITA, UCCIEIOBAHNS,
COCTaBJIATH OTYET O MPOETaHHOM paboTe.

Pabora ¢ nnopmanmeii:

yMEHHE BBIOMpaTh, aHATN3UPOBATH M HHTEPIIPETHPOBATH HHPOPMAIMIO PA3ITMYHBIX BUIOB U GOpPM
IIPEJICTaBICHHUS], [T0JIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-IIOMYJISIpHAs JTUTEpAaTypa XUMHUYECKOTO
coziepkaHus, CIIpaBOYHbIe TOcoOus, pecypchl ViHTepHeTa), KpUTHYECKH OLEHUBATh IPOTHBOPEUUBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHUE MPUMEHATH PAa3IUYHbIe METOABI U 3aIIPOCHI IPU TIOUCKE M 0TOOpe nHpOpMaIK U
COOTBETCTBYIOIINX JTAHHBIX, HECOOXOUMBIX JUIS BHIIOJTHEHHS y4eOHBIX U MMO3HABATEIBHBIX 33/1a4
OTIpeNIeIEHHOTO TUIA, TPUOOPETEHHE OTbITAa B 00JIACTH UCIOIB30BAHUS HHPOPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIa/ICHHE KyIbTYPOH aKTHBHOTO MCITOJIH30BAHMS PA3IMIHBIX
MIOUCKOBBIX CUCTEM, CAMOCTOSITENIbHO BEIOMPATh ONTUMATIBHYIO (POPMY IpEACTaBICHUS HHPOPMALIUU U
WLTIOCTPUPOBATh PEIlaeMble 33/1a41 HECTIOKHBIMU CXEMaMH, InarpaMMaMu, JpyruMu GopMamMu
rpaduKu 1 UX KOMOMHAIUSIMH;

YMEHHE HCIOJIb30BaTh U aHAIIM3UPOBATH B MPOIlecce yueOHON U UCCIEA0BATEIbCKON eI TEIbHOCTH
MH(OPMALIMIO O BIUSHUU IPOMBIIIIIEHHOCTH, CEJICKOT0 X0341HCTBA U TPAHCIIOPTa HAa COCTOSTHUE

OKpYKarolle NPUPOIHON CPEbI.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:



YMEHUS 33/1aBaTh BOIPOCHI (B XO€ AUaiora U (WiIH) TUCKYCCHUH) TIO CYIIECTBY 00CYKIaeMOM TEMBI,
q)OpMyJII/IpOBaTB CBOU NPCAJIOKCHUA OTHOCUTCIIbHO BBIITOJIHCHUA HpeHHOX(eHHOﬁ 3aJda4iu,

YMEHHUsI IPEACTABIATH NOTyYEeHHBIE PE3yIbTaThl TO3HABATEIBHOMN I€ATEILHOCTH B YCTHBIX U
MUCHhMEHHBIX TEKCTaxX; JAeNaTh MPE3CHTAIIMIO PE3YIbTATOB BBITOIHEHUS XUMUYECKOTO KCTICPUMEHTA
(J1abopaToOpHOTO OIbITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

YMEHUS y4eOHOTO COTPYIHUUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATENbHON U
MCCIIEIOBATEIbCKOM EITEIHOCTH IPU PEIICHUN BO3HUKAIONINX ITPOOJIeM Ha OCHOBE y4éTa 00ImumX
MHTEPECOB M COTIACOBaHMS NMO3UIUHN (00CYKIeHNs, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMBI»,
KOODP/IMHAIMSI COBMECTHBIX JICHCTBHM, ONPE/IeIEHIE KPUTEPUEB 10 OLIEHKE Ka4eCTBA BBIITOJTHEHHON
paboThl 1 apyTHE).

PeryasiTuBHbIe YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSTEIbHO ONPEAEIATh LU AeSITeNbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBAThH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JAEATEIBHOCTD, BRIOMpPATh Hanbosee

3¢ exTUBHBIC CITOCOOBI pelIeHNs YIeOHBIX U MO3HABATEIBHBIX 3a/1a4, CAMOCTOSATEILHO COCTABIIATh HIIHA
KOPPEKTUPOBATh IPEIIOKEHHBIN aITOPUTM JACUCTBUH IPU BBIITOJIHEHUH 33aJaHUHN C YU4ETOM MO yYCHUS
HOBBIX 3HAHUI 00 U3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEaKIUAX, OIIEHUBATh COOTBETCTBUE
IIOJIyYEHHOT'0 pE3yJIbTaTa 3asBJIEHHON L€, YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI,
npeJyiaraeMble B YCIIOBUU 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B coctaBe npeaMeTHBIX Pe3yIbTAaTOB 10 OCBOSHUIO 00S3aTEILHOTO COJCPKAHMUS, YCTAHOBICHHOTO
JTaHHOM (henepaibHON pabodeii mpOorpaMMOid, BBIJCISIIOT: OCBOSHHBIE 00yUYaIOIIUMHUCS HaydHbIC 3HAHMUS,
YMEHHsI U CITIOCOOBI ACHCTBH, crielupudecKue s MpeAMETHON 001acTu «XUMHUS», BUABI AEITeIbHOCTH
IO TIOJTYYEHHUIO HOBOTO 3HAHMUSI, €T0 MHTEPIIPETAIINHU, TPEOOPA30BAHUIO M IPUMEHEHHIO B Pa3TUIHBIX
y4eOHBIX ¥ HOBBIX CUTYaIlUsX.

K kon1y o0y4yenus B 8 kijiacce mpeMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXaThb
c(hOpMHUPOBAHHOCTH Y OOYJAIOIINXCSI YMECHHM

e  PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKUI 2JIEMEHT,
MIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJTHOPOAHASI U HEOTHOPOIHAS ), BAJICHTHOCTbD,
OTHOCHUTEIIbHAsl aTOMHAsl U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast IOJIsi XUMHYECKOT0 JIEMEHTA B COSAMHEHUH, MOJIIPHBIA 00BEM, OKCH/I, KUCIIOTA,
OCHOBaHUE, COJb, EKTPOOTPUIATENIHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKasi peakius,
KIIacCU(UKALIUS PEaKINil: peaKluy COCTUHEHUS, PEaKIIUU PA3I0KCHUS, PEAKITUHN 3aMEIICHUS,
peakiuu oOMeHa, 9K30- U SHIAOTEPMUUYECKHIE PEAKIINH, TEITUIOBOH A (EKT peakiuu, apo aToma,
DIIEKTPOHHBIN CIIO aToMa, aTOMHAst OpOUTANb, PAINyC aTOMa, XUMUYECKasl CBSI3b, MOJISIPHAS U
HENoJIsipHasi KOBaJIEHTHas! CBsI3b, HOHHAS CBSA3b, UOH, KATHOH, aHHOH, PacTBOpP, MaccoBas A0
BeIEeCTBA (IIPOLICHTHAs! KOHIIEHTpAIKsl) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHI U MIPUMEHSTH 3TU MOHATUS IIPU
OTMCAHUU BEIIECTB U UX MPEBPAICHUM;

e  HCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JJI COCTaBNIeHUs! GOpMYJT BELIECTB U YpaBHEHUN
XAMHYECKHUX PEaKIUii;

e  ONpENENATh BAJIGHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHECHUSX, TPUHAICKHOCTh BEIIECTB K OMPEIEIEHHOMY KIIACCy
coenuHeHUH Mo GopMyliaM, BUJ XUMHUYECKOW CBS3H (KOBAJICHTHASI U MOHHAS) B HEOPTAHUYECKUX
COETUHEHUSIX;



e packpbiBaTh cMbIch [lepuoanueckoro 3akoHa /. . MeHneneeBa: 1eMOHCTpUPOBATh TOHUMaHUE
MEePUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX IMOJIOKEHHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YUCHHSI, 3aKOHA ABOTaJIpo;

e ONUCHIBATh U XapaKTepU30BaTh TaOIMuHy0 Gopmy [leproaudeckoil CUCTEMBI XMMHUUECKUX
AIIEMEHTOB: pa3NInyaTh MOHATHS «TJIaBHas moarpynna (A-rpymma)» u «modounast noarpymnma (b-
TPYIIa)», MaJible ¥ OOJBIIHME MEPUOIbI, COOTHOCUTh 0003HAYCHHS, KOTOPHIE UMEIOTCS B TAOJIHIIE
«IIepuognueckas cucrema xuMuueckux emeHToB /. . MenneneeBa» ¢ YMCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKHUX AJIEMEHTOB (COCTaB U 3aps sipa, ooiee
YHCIIO 3JIEKTPOHOB M PACIPEEICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);

e KJIAcCU(UIIUPOBATH XUMHUECKHUE IIEMEHTHI, HEOPTAaHMUECKHE BEIIECTBA, XUMHUUECKHE PEaKIIUU
(0 YMCITY ¥ COCTAaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3D deKTy);

e  XapakTepu30BaTh (OMHUCHIBATH) OOIINE XUMUIECKIE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB,
MOJTBEPIK/1ask OMHMCAaHNE IPUMEpPaMH MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMHUECKHUX
peaKLuii;

e TPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4YECTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX TPEBPAIICHUN B PA3IUYHBIX YCIOBUSIX;

e  BBIYHCIATH OTHOCUTENIbHYIO MOJIEKYJIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJTIO
XUMHUYECKOT0 dJIEMEHTa 0 (hOpMyIie COeIMHEHHs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
MPOBOAMTDH PACUETHI [0 YPAaBHEHHUIO XUMUYECKOM peaKkinuu;

e TMPUMEHSTH OCHOBHBIC OTIEPAIIMN MBICIIUTEIBHON JeSITENILHOCTH — AaHATIU3 U CHHTE3, CPAaBHEHHE,
0000111eHIEe, CHCTEMATH3AIUIO0, KJIacCU(PUKAINIO, BHISBICHUE TPUYNHHO-CIIEICTBEHHBIX CBSI3EN —
JUTSL U3y9IEeHHS CBOKMCTB BEIIECTB U XUMUYECKHUX PEAKIIH, €CTECTBEHHO-HAYIHBIC METO/IBI
MO3HAHUS — HAOJIO/IeHUE, U3MEPEHUE, MOIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH);

e  CIIENIOBATh MPABHUIIAM TOJB30BaHUS XUMHUUYECKOM MOCYI0M U 1a00paTOPHBIM 000PYIOBAHHUEM, a
TaK)Ke MpaBUiiaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLMSIMHU I10 BBIITOJIHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB MO MOJYYECHUIO U COOMPAHMIO ra3000pa3HbIX BELIECTB
(BozlopoJia M KUCIIOpOa), MPUTOTOBIEHUIO PACTBOPOB C OMPENEIEHHON MAaCCOBOM T0IeH
PacTBOPEHHOTO BEIECTBA, INTAHUPOBATH U MPOBOIUTH XUMUYECKUE IKCTIEPUMEHTHI T10
pacrno3HaBaHUIO PACTBOPOB HIENOUEH M KUCIIOT C MOMOIIBI0 HHIUKATOPOB (JJAKMYC,
¢denondransent, METUIOPAHXK U APYTHe).

K konIy o0y4yenus B 9 kJjiacce mpeJMeTHbIC Pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXaThb
c(hOpMHUPOBAHHOCTH Y OOYJAIOIINXCSI YMECHHM

e  PacKpbIBATH CMBICI OCHOBHBIX XUMHUYECKUX IOHATUI: XUMUYECKUH DJIEMEHT, aTOM, MOJIEKYJIA,
VOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIEGHTHOCTD,
JNEKTPOOTPHULIATEIBHOCTD, CTEIICHb OKACIICHHS, XUMUYECKasl peaKlns, XUMAYECKas CBA3b,
TETIOBON 3P PEKT peakuu, MOJb, MOJSIPHBIA 00BbEM, paCTBOP, JIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
NEKTPOIUTUYECKAS JUCCOLMALIUS, PEaKIIMM HOHHOTO 00MEHa, KaTaJln3aTop, XUMHUYECKOe
paBHOBecHe, 00paTUMbIE U HEOOpPATUMBbIE PEaKIIUH, OKUCIUTEIFHO-BOCCTAHOBUTENILHBIC PEAKIIUH,
OKHCIIUTEIh, BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBJIEHUE, AIJIOTPOIHS, aMPOTEPHOCTb,
XUMHYECKasl CBSI3b (KOBAJIEHTHAs, HOHHAsS, METAJUIMYECKAs ), KpUCTAININYECKas pelI€TKa,
KOPpO3Us METAJIJIOB, CIUIABBI, CKOPOCTh XUMUYECKON PEAKIIUH, IPENETBHO JOIIYCTUMAs
koHuentpanus [1JIK Bemectna;

e  WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX ITOHATHI U IPUMEHSTH 3TU IIOHATUS IIPU
ONMCAHMU BEUIECTB U UX NIPEBPALLECHUMN;

e  HCHOJb30BATH XUMUYECKYIO CUMBOJIUKY JUISI COCTABJICHHUsS ()OPMYJI BELIECTB U YPaBHEHU I
XUMHYECKHUX PEaKInii;

e  ONpPEIENATHh BAJIEGHTHOCTb U CTENIEHb OKUCIICHNUS XUMHUECKHUX 3JIEMEHTOB B COEIMHEHUAX
Pa3IU4HOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIACCy COEAMHEHNH 10
dopmynam, BUI XMMUYECKOH CBsI3U (KOBAJICHTHAsI, MOHHAS, METAJUTMYECKas) B HEOPraHHMUECKUX
COEMHEHUSX, 3apsi]l HOHA [10 XUMHUYECKOH (hopMyJie, XapaKTep cpe/ibl B BOAHBIX PacTBOpax
HEOPraHWYECKUX COCAUHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOIO BELIECTBA;



packpsiBaTh cMbici [lepuoandeckoro 3akona J[. 1. MenzaeneeBa u 1eMOHCTPUPOBATH €r0
NOHMMAaHHMeE: ONKCHIBATh M XapaKTepU30BaTh TabmuuHyio popmy Ileproanueckoii cucTeMsbl
XMMHYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOoArpymnmna (A-rpymnmna)» 1 «nobo4Has
noarpynna (b-rpymnmna)», Masnsie 1 60JIbIINE IEPUO/IBI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE
UMEIOTCA B IEPUOIUYECKOM TabJIuIle, C YUCIOBBIMHU XapaKTEPUCTUKAMK CTPOCHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij Apa, 00IIee YKCIIO JIEKTPOHOB U pacHpeieNieHHe UX 1o
JIEKTPOHHBIM CIIOSIM), OOBACHATH OOLIIE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U
UX COEMHEHUH B IIPeJeNax MajlblX IEPUOAOB U TJIaBHBIX IOArPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIaccu(puIUpoBaTh XMMUYECKHE AJIEMEHThI, HEOPraHMUECKUE BELECTBA, XUMUYECKHUE PEAKLIUU
(110 YUCITy ¥ COCTAaBY yYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3 (EKTy, IO U3MEHEHUIO
CTEINEHEH OKUCIIEHUS! XUMHUYECKUX HJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIHE U CTIeU(UIECKIE XUMUYECKHUE CBOMCTBA MTPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPKIAsl ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKILU;

COCTaBJIATh YPAaBHEHUS DJIEKTPOJIUTHYECKON AUCCOLUALIMY KUCIIOT, HIEJIOUYEH U COJICH, ITOJIHBIE U
COKpAaIlIEHHBIC YPAaBHEHUS peaKuii HOHHOTO OOMEHa, YpaBHEHUS pEaKIfii, MOATBEPKIAIOIINX
CYILIECTBOBAHME TCHETUYECKOM CBSI3M MEXKY BEILIECTBAMH PA3IIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN IOCPEACTBOM COCTABICHUS
JIEKTPOHHOTO OajlaHca ATUX peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3MOKHOCTH ITPOTEKAHUS
XUMHUYECKHUX IIPEBPAIICHUN B Pa3JIMYHBIX YCIOBHSIX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO JI0JII0
XMMHYECKOI'0 3JIEMEHTa 0 (opMyJie COEJUHEHNs, MACCOBYIO JI0JIIO BEIIECTBA B PaCTBOPE,
IIPOBOJUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOM pPEaKIUu;

co0JIr01aTh MpaBHJIa MOJIB30BAHUS XUMHUYECKON TTOCY/I0N U 1a0OpaTOPHBIM 00OPYIOBaHHUEM, &
TaKXKe MpaBuiIa 0OpalieHusl ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMU 110 BBIITOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX BELIECTB
(aMMHaKa ¥ yriIeKHcioro rasa);

IIPOBOAMTH PEAKLIUH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAaB Pa3JIMYHBIX BEIIECCTB:
pacro3HaBaTh OMBITHBIM ITYTEM XJIOPHU-, OPOMHI-, HOIUA-, KapOOHAT-, pocdaTt-, CUIHKAT-,
Cynb(ar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U MOHBI U3YYEHHBIX METAJNIOB, IPUCYTCTBYIOLIUE
B BOJIHBIX pacTBOpax HEOPraHUUYECKUX BEILIECTB;

IIPUMEHATh OCHOBHBIE ONIEPALIMH MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CUHTE3, CDABHEHHE,
0000111eH1Ee, CUCTEMATH3AIIHIO, BBISIBICHUE IPHUYUHHO-CIICICTBEHHBIX CBSA3EH — ISl H3yUCHUS
CBOMCTB BEILIECTB U XUMUYECKUX PEAKLUM, €CTECTBEHHO-HAYYHbIC METOBI IIO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOICTTMPOBAHNUE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN).

TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KosaunyecTBo yacos
Ne HaunmenoBanue pa3aeoB u ” = DJIeK
n/n | rem nporpammer Beero OHTPOJIbHBIE paKTHYeCKHe obpa
padoTsbI padoThI

Pa3nes 1. lleppoHavyaabHble XUMHYECKHE NIOHATHS




Xumust — BakHas 00J1acThb Eubin
1.1 €CTECTBO3HAHMS U IIPAKTUYECKOMN 5 2 |
https:
JESITEJIbHOCTH YeJIOBEKa .
12 BemecTBa 1 xXuMudeckue 15 Bubn
’ peakIuu https:l
Nroro no pazgeny 20
Pa3nes 2. BaskHelimme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB |
71 Boznyx. Kucnopoa. [Tonsitue 06 6 buba
’ OKCcHIax https:
Bonopoa.llonsitue o kucinorax u bubn
2.2 8 1
COJISIX https:
Boga. PactBopsr. [Tonsitue 06 bubn
2.3 5 1
OCHOBaHUSX https:
24 OcHOBHBIE KJIacChl 1 1 bubn
' HEOPraHUYECKUX COCIUHECHUI https:
Uroro no pazgeny 30

Pa3nen 3. Ilepuoanyecknii 3axkon u Ilep

HOAMYECKasi cUcTeMa XuMn4ieckux 3jeMmeHToB JI. . MenneseeBa.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE PeaKIIUN

[lepuonuueckuii 3aKOH U
[Tepuoanueckas cucrtema bubn
3.1 7
XUMHYECKHX 3J1eMeHTOoB []. 1. https:
MenpeneeBa. CTpoeHue aroma
Xumudaeckas CBSI3b. |
bubn
3.2 OKHCIUTEIBHO- 8 https:
BOCCTAHOBUTEJIbHBIC PEAKIIHH _p_-l
bubn
Hroro no pazneny 15 htps:
Pe3epBHOC Bpems 3 but
p p https:
OBIIEE KOJIMYECTBO YACOB I10 68 5
ITPOIT'PAMME
9 KJIACC
KoanyecTBO 4acoB C
Ne n/ HaumeHoBaHue pa3iesioB U TeM (
o I/m nporpamMmbI Beero Kourpoabnbie | [IpakTuueckue p
padoThI padoThI [
Pa3znea 1. BenecTBO M XUMHYeCKHE peaKIun |
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 E
) OCHOBHBIX Pa3J/iesioB Kypca 8 Kiiacca h
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 E
' peakuui h
13 DIIEKTPOJIUTHYECKAS AUCCOIALIMSL. ] 1 1 E
| XUMHYECKUE PEAKIIMU B PACTBOPAX h
Uroro no pazgeny 17




Pa3gen 2. HeMeTa/JILI M X CO€IHUHEHUS

71 OO01mas xapakTepuCTHKa XUMHUIECKUX 4 1 E
) sneMeHTOB VIIA-rpynmnsl. ["anorenst h
OO61mas xapakTepuCTHKa XUMUYECKUX I
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 h
COEIMHEHUS "
OO01mas xapakTepuCTHKa XUMHUIECKUX P
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 h
COCIMHEHUS -
OO61mas xapakTepuCTHKa XUMUYECKUX P
24 aneMeHToB IVA-rpynnsl. Yriepon u 8 1 2 h
KPEMHHI U UX COCTUHEHUS -
Uroro no pazgeny 25
Pa3nen 3. MeTayuibl M HX COeIMHEHUS |
3.1 O61ue cBoiicTBa METaNIOB 4 E
3.2 Baxkueiinmue MeTamibl 1 UX COSTUHEHUS 16 1 2 E
Wroro no pazneny 20
Pa3nes 4. Xumus u oKpy:kapmasi cpeaa
4.1 BemecTBa u MaTepuaibl B )KU3HU YEJIOBEKA 3 E
Wroro no pazneny 3 |
PesepBHOE Bpemst 3 E
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
IHOYPOUYHOE IIVTAHUPOBAHHUE
8 KIIACC
Koa- 3
% | Feva ypora 2 | pasonarenme | Ao
n/n yp Jacos P HH(P
pecypchl
Bcero
1 [Ipenmer xumuun. Posb XxumMuu B xKU3HU yenoBeka. Tena u 1 Bbubnmuoreka [JOK

BE€IICCTBa

https://m.edsoo.ru/ff0d210c¢

§1-2

[Tpaktuueckas padota Ne 1 «IIpaBuiia paboTh B

Bbubnmuoreka [JOK

IpUMEpPE OYMCTKU IOBAPEHHON COJIN)»

https://m.edsoo.ru/ff0d28¢c8

2 nabopaTopuu U NPUEMBI 0OpaIeHus ¢ J1a00paTOPHBIM 1 https://m.edsoo.ru/f0d23dc
000pyTOBaHUEM
N Bbu6nuoreka [JOK
3 Uucrele BemecTBa U cMec. CriocoObl pa3iesieHus: cMecei 1 https://m.edsoo.ru/f0d26ca §4
4 [TpakTuueckas padota Ne 2 «Pa3nenenne cmeceit (Ha 1 bubmuorexa [JOK




dusnyeckre 1 XUMHYECKHE SIBJICHUS. XUMHAYECKas

bu6mmoreka [IOK

> peakuus https://m.edsoo.ru/ff0d37fa 36
bu6mmoreka [IOK
6 ATOMEL H MOJIEKYTb1 https://m.edsoo.ru/ff0d2a6¢ 37
Bbu6nuoreka [JOK
7 [IpocThie U CIOXKHBIE BEIIECTBA https://m.edsoo.ru/f0d2a6e §8-9.
3 Xumuueckue 1eMeHThl. OTHOCUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK §10-
3Haku (CHMBOJIBI) XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 3aKO0H ITOCTOSHCTBA COCTaBa BEIICCTB. XUMUYCCKAs Bbu6nmuoreka [JOK §13-
dbopmyrna. OTHOCHTEIbHAS MOJIEKYIISIPHAS Macca https://m.edsoo.ru/ff0d2eae
10 | MaccoBas 101 XUMHYECKOT'O 3JIEMEHTA B COETUHEHUH bubmorexa LIOK §15
https://m.edsoo.ru/ff0d350c |
bu6mmoreka [IOK
11 | BameHTHOCTh XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/f0d323c §16 .
Bbu6nmuoreka [JOK
12 | CocraBnenue ¢popmys MO BAJIGHTHOCTH https://m.edsoo.ru/f0d3al 6 §17 .
Bbu6nuoreka [JOK
13 | ATOMHO-MOJIEKYIIPHOE YUEHUE https://m.edsoo.ru/f0d2d50 §18 .
14 3aKOH COXpaHEHUs1 MAaCChl BEHIECTB. XUMUYECKUE Bbu6nuoreka [JOK §19-:
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
15 Knaccudukanmst XuMuuecKkux peakiuii (CoeTMHEHUS, bu6mmoreka [IOK §21
pa3noKeHusl, 3aMelIeHHs], 00MEeHa) https://m.edsoo.ru/ff0d3{34 |
16 M. B. JIoMOHOCOB — y4€HBIM-IHIIMKIIONEIUCT. bu6mmoreka [IOK
O06001IeHre U cCUCTEMaTH3aIusl 3HAHHIA https://m.edsoo.ru/ff0d40c4
17 KonTpouabsnas pa6ora Nel o reme «Bemectsa u bubmmoreka [IOK
XUMHUYECKHE PEAKIIUN) https://m.edsoo.ru/ff0d4290
Bbu6nuoreka [JOK
18 | KosmnuectBo BemectBa. Moiib. ModsipHas Mmacca https://m.edsoo.ru/f0d5230 §36 .
19 Brlunciaenus konuuecTBa, MacChl BEIIESCTBA 110 Bbu6nmuoreka [JOK §37
YpaBHEHUSAM XUMUUYECKHUX PEaKIIUMA https://m.edsoo.ru/ff0d5708 |
20 Kucnoposa. CriocoOs! mosrydeHus: KUCIopoza B bubmuorexa [JOK §22
1a060paTOpUN U MPOMBIIUICHHOCTH. https://m.edsoo.ru/ff0d497a |
31 | (ot cxstcnemus, ropercney. onsme 06 orenzas BuSmuorexa LIOK §23-
’ ’ ' https://m.edsoo.ru/ff0d4614
IIpumeneHnue kucmopoa
2 Boznyx — cmecs razos. Cocras Bo3ayxa. Kucinopon — bubmmoreka [IOK §26-:
AJIEMEHT M IIpocToe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
) Tennooi 3(1)(1)Ie<KT XI/II\;III/I‘ICCKOI/I pISaKHI/II/I, MIOHSTHE O ) Bubnmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U IHIOTCPMUIECKUX https://m.edsoo.ru/f0d4790
peaKIusx
24 TormnuBo (HedTh, yroiab 1 MeTaH). 3arpsi3HEHHE BO3/1yXa, bubmmoreka [IOK
CIOCOOBI €T0 MPEIOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a
25 [Tpaktuueckas padota Ne 3 o teme «llonmyduenue u bubmuorexa [JOK
coOupaHue KICIOPOa, U3YUYCHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
2% Bonopon — anemeHT u npocroe BemecTBo. Haxoxaenue bu6mmoreka [IOK §28
B IIpUpPOJIE https://m.edsoo.ru/ff0d4dd0 |
27 ®u3nYeCKne U XMMUYECKHE CBOMCTBA BOJIOPOA. bu6mmoreka [IOK §29

[Ipumenenue Bogopoaa

https://m.edsoo.ru/ff0d4dd0




bu6mmoreka [IOK

28 | [loHsTHE O KHUCIIOTAX U COJISX https://m.edsoo.ru/f0d50d2
29 [Tpaktrueckas padota Ne 4 o teme «llonmyuenue u bubmuorexa [JOK
coOupaH#e BOAOPOJa, U3YUCHHE €T0 CBONCTBY https://m.edsoo.ru/ff0d4{42
. N bubmuorexa [JOK
30 | Monspuslii 00bEM ra3oB. 3akoH ABOTraapo https://m.edsoo.ru/f0d542e §38 .
31 Brrunciienus 00bEMa, KOJIMUECTBA BEILECTBA T'a3a IO €ro Bbu6nuoreka [JOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA UM O0BEMY https://m.edsoo.ru/ff0d55a0
32 Brruncnenus 00bEMOB ra3oB 110 YpaBHEHHIO PEaKIMH Ha bubmmoreka [IOK §39
OCHOBE 3aKOHa 00BEMHBIX OTHOIIEHUH ra30B https://m.edsoo.ru/ff0d5708 |
. bubnuoreka [IOK ,_
33 dusnyeckrue 1 XUMUYECKHE CBOMCTBA BOBI https://m.edsoo.ru/f0d587a §3 1-.I
. bu6mmoreka [IOK
34 | CocraB ocHoBanwmii. [ToHATHE 00 HHAMKATOpPAX https://m.edsoo.ru/f0d59e2
35 Bona kak pactBopurens. HacblleHHbIE U HEHACBILLICHHbBIE bubmmoreka [IOK §33
pacTBOpbl. MaccoBas 10Jis BEIIEeCTBa B paCTBOPE https://m.edsoo.ru/ff0d5b40 |
o | o s e s B LOK
p po pelt a https://m.edsoo.ru/ff0d5Seba
pPacTBOPEHHOTO BEIECTBAY
37 | Pemenue 3anau bubmorexa LHOK
A https://m.edsoo.ru/f0d4dd0
38 KonTpouasnas padora Ne2 o reme «Kucnopon. bubmmoreka [IOK
Bonopoa. Boma» https://m.edsoo.ru/ff0d6342
39 Oxcuapl: cocTas, Ki1accu(uKalus, HOMEHKIATYpa. bubmmoreka [IOK §40
[Toryyenue oKCHI0B https://m.edsoo.ru/ff0d664e
. bubmuorexa [JOK
40 | XuMHYECKHE CBOMCTBA KUCIOTHBIX, OKCHJIOB https://m.edsoo.ru/f0d664e §40 .
) bubmuorexa [JOK
41 | OcHoBaHus: cocTaB, KJIaCCHU(pHUKAIIH, HOMEHKIaTypa https://m.edsoo.ru/f0d67ca §41
. . bu6mmoreka [IOK
42 | XuMH4YeCKHEe CBOMCTBA OCHOBAHHUI https://m.edsoo.ru/f0d67ca §42 .
43 AmMdoTepHbIE OKCHJIBI U THAPOKCHJIBI §43 |
) bubnnorexka HOK
44 | KucnoTsl: cocTtas, Kiaccu(ukaius, HOMEHKJIaTypa https://m.edsoo.ru/f0dfee2 §44
. bu6mmoreka [IOK
45 | llonmy4yeHue U XUMHUYECKHE CBOMCTBA KUCIOT https://m.edsoo.ru/f0dfee2 §45
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOOBI OMTyUeHUS, bubmuorexa [JOK §46-
XUMHYECKHE CBONCTBA https://m.edsoo.ru/00ad9474 |
47 ipcifiq;gﬁ::nifbﬁig ga?l' rll)s L:::«{Z f(OCHOBHBIe KJIaCChI bubmorexa LHOK
P At T https://m.edsoo.ru/00ad9b7c
HEOPTaHMYECKUX COCAMHECHUI
48 I'eneTndeckas cBs3b MEKy KlacCaMU HEOPraHUYECKUX bubmmoreka [IOK
COEIMHEHUN https://m.edsoo.ru/00ad9a50
. Bbubnmuoreka [JOK
49 | O00O0IEHNEe U cUCTEMAaTU3aLMs 3HAHUI https://m.edsoo.ru/00ad9ch?
50 KonTpouabsnas padora Ne3 o reme "OCHOBHBIE KJIacChI bubmmoreka [IOK

HEOPraHUYECKUX COCAMHEHUM"

https://m.edsoo.ru/00ad9ela




51 [TepBbIe MOMBITKH KIaCCHU(PUKAITMN XUMHIECKUX 1 bubmuorexa [JOK §49
aiieMeHTOB. [TOHSTHE O TPYMITax CXOAHBIX AJIEMEHTOB https://m.edsoo.ru/00ad9ffa |
57 Ilepuoanueckuii 3akoH u [leprnoanueckas cucrema 1 bu6mmoreka [IOK §50
XUMUYeCKuX aneMeHToB /. 1. MenaeneeBa https://m.edsoo.ru/00ada52¢
Bbu6nuoreka [JOK
53 | TlepHOEL, rpyIIIEL, HOArpymIb! ! https://m.edsoo.ru/00ada52¢c 331
Bbu6nuoreka [JOK
54 | Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3oTomnbl 1 https://m.edsoo.ru/00ada342 §52 .
55 CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 1 bubmmoreka [JOK §53
[Tepuonnueckoii cuctemsl JI. 1. Menneneena https://m.edsoo.ru/00adabbc
i XapaKTepHCTmlE? XHMHUECKOTO SHCMCHTS;H H(;/I ero 1 Bubnmorexa [IOK
nonoxkenuto B [lepuoguaeckoii cucreme /. U. https://m.edsoo.ru/00ada824
Meunneneena
| oo o g o | oo iok |
P A a yi > TTEA https://m.edsoo.ru/00ada96e
TpaXXTaHUH
58 DIEKTPOOTPULIATETLHOCTH ATOMOB XUMHUYECKUX | bubmmoreka [JOK §55
AJICMCHTOB https://m.edsoo.ru/00adaab8 |
Bbu6nuoreka [JOK
59 | MonHas xuMuyeckas CBI3b 1 https://m.edsoo.ru/00adac34 §56
60 | Kosan a N a 1 bubmuorexa [JOK
OBaJICHTHAS TOJISIPHAS XUMHYECKAasl CBSA3b https://m.edsoo.ru/00adaab8
61 | KoBaneHnTHas HenmoysipHAsh XUMUYECKasl CBSI3b 1 bubmiorexa LIOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 | Creneny okucienis ! https://m.edsoo.ru/00adae28 357
63 | OKuCIUTENHbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1 bubmorexa [TOK
peak https://m.edsoo.ru/00adb076
64 | OkucauTenu U BOCCTAHOBUTEIIH 1 bubmorexa [IOK
https://m.edsoo.ru/00adb076
. Bbu6nmuoreka [JOK
65 | O6o06IIEHNE U cUCTEMATHU3AIMS 3HAHUIA 1 htps:/m.cdsoo.ru/00adb33c
66 KonTpoasnas padora Ne4 o teme «CtpoeHue aToma. 1 bubmuorexa [JOK
XHUMHYECKask CBSI3b) https://m.edsoo.ru/00adb486
. . bu6mmoreka [IOK
67 | PesepBublit ypok. O000IIEHNE U CUCTEMATU3AIMS 3HAHUM 1 https://m.edsoo.ru/00ad9ch?
. . bu6mmoreka [IOK
68 | PesepBublil ypok. O600IIEHNE U CUCTEMATU3AIMS 3HAHUHA 1 https://m.edsoo.ru/f0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KJIACC
Koa-Bo | DjexTponnsie undposnie
Ne Jlomc
Tema ypoka JacoB o0pa3oBaTe/ibHbIE
n/n HH
Bcero pecypcbl




[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema
XUMHYECKHX d1eMeHToB /. 1. MeHaeneeBa

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX bubnuoteka [JOK
2 N
HJIEMEHTOB NEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6bb
3 Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX Bu6muotexa [JOK
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMUUYecKO# CBA3U U TUIIBI KPUCTATUTMYECKHUX bubmunoreka LIOK
peméToK https://m.edsoo.ru/00adbac6
KonTpouabsnas padora Nel no reme «IloBTopenue u
5 yriyOJieHHe 3HaHUW OCHOBHBIX Pa3/IesioB Kypca 8
KJ1accay
Knaccudukanus XuMU4eCKUX peakiyii o pa3InyHbIM Bu6muotexa [IOK
6 §1
npuszHakaM. OKHCIUTEILHO-BOCCT. PEAKITUN https://m.edsoo.ru/00adbcb0
7 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHI bubmmorexa HOK §1
beakd https://m.edsoo.ru/00adcade
3 [TonsiTne 0 cKOpOCTH XMMHUYECKOU peakuuu. [Tonsitue o bubnuoteka [JOK $3
TOMOTEHHBIX ¥ T€TEPOTeHHBIX PEaKIUIX https://m.edsoo.ru/00adbe9a
([ o oo s, Gucon omoreratio |
t p peakd https://m.edsoo.ru/00adc28c
M0JIO’KEHNE XUMHUYECKOTO PaBHOBECHS
10 Teopus anexkTponuTuueckon quccoruanuu. CUIbHbBIE U bubmunoreka LIOK $6
ca0bbIe JIEKTPOTUTHI https://m.edsoo.ru/00adcd68
bu6mmoreka [IOK
11 | Ho € ypaBHe €aKIni 9
HHDIC YPABHCHHA peaiiiin https://m.edsoo.ru/00add448 3
XuMHYECKHE CBOMCTBA KUCIOT MU OCHOBAaHHM B CBETE but6mmoreka [IOK
12 9 .
NPEICTAaBICHUN 00 3JIEKTPOTUTHYECKON AUCCOLUAIIH https://m.edsoo.ru/00add5d8
XHUMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUNA 00 bu6mmoreka [IOK
13 9
HIIEKTPOIUTUYECKOM TUCCOIMALINT https://m.edsoo.ru/00add8b2
. bubmuoreka [{OK
14 | Ilo €eo 0JIN3€E COoJIe 15
FUITHE O THAPOIH sen https://m.edsoo.ru/00add9d4 3 |
15 | OGobmieHne u cucTeMaTH3aIus 3HaHUH bubmorexa [IOK
B t https://m.edsoo.ru/00addd12
16 [Tpaktuueckas padora Ne 1. «Pemenue bubnuoteka [JOK
HKCIIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
Konrpoabsnas padora Ne2 no teme
17 ((9JI€I?F OJII/ITI/I‘-II;CKEUI rccouranus. XuMHYECKUE bubmorexa I[IOK
p A 1AL https://m.edsoo.ru/00addecO
peakiuu B pacCTBOPAX»
OO01mast XxapakTepUCTHKA TaJIOT€HOB. XMMHYECKHE bubnmoreka [JOK |
18 . §12-
CBOMCTBa Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2 |
19 XnopoBogopoa. ComnsiHast KUCJIOTa, XUMHYECKUE bu6mmoreka [IOK §14-
CBOWCTBA, MOJIy4YeHHE, NIPUMEHEHHE https://m.edsoo.ru/00ade104
20 [TpakTrueckas padota Ne 2 o teme «llomyueHue bubmuoreka [JOK
COJISTHOM KHCIIOTBI, H3yUeHHUE €€ CBOHCTBY https://m.edsoo.ru/00ade348
Brpluncienus 1o ypaBHEHHUSIM XUMUYECKUX PEAKIUH, Bu6muotexa [JOK
21
€CJIM OJTMH W3 PEareHTOB JIaH B M30BITKE https://m.edsoo.ru/00ade4 88
b ka [JOK
22 | Obmas xapakTepucTuKa 3JeMeHToB VIA-rpymisl nommorexa [10 §17

https://m.edsoo.ru/00ade64a




AnnorponHbie Moaudukanuu cepbl. Haxoxaenue cepsl

bubmunoreka LIOK

23 1 €€ COEIMHEHUH B IPUPOAE. XUMUUYECKHE CBOMCTBA https://m.edso0o.ru/00ade64a §18
Cepbl
24 CepoBoaopo1, cTpoeHue, (U3NUECKUE U XUMHUECKUE bubnmoreka [JOK §19
CBOICTBa https://m.edsoo.ru/00ade802 |
Oxkcuapl cepbl. CepHas KUCIOTa, GU3HNIECKUE U bubnuoteka [JOK ,
25 o §20-
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28 |
XVMHYECKUE peakllui, JIexkKallle B OCHOBE
26 | POMBILICHHOTO croco0a MoJiy4yeHusi CEpHOI KHCIIOTHI. Bu6muotexa [JOK
XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIICH CPeIbI https://m.edsoo.ru/00adec8a
COCTMHEHUSIMU CEPBI
27 | BeluucneHue MaccoBOM 10U BbIXOJA NPOAYKTa peaKun bubmorexa LIOK
g /1a TIPOJIYKTa peaKl https://m.edsoo.ru/00adec8a
sy | oo e e V. A oot |
pacpoctp © B rIpHpOZE, https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
AMMHak, ero Gu3nYecKre U XUMUYECKUE CBOWCTBA, bu6mmoreka [IOK
29 §24
NOJIy4eHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004 |
[TpakTuueckas padota Ne 3 o teme «llomyueHue bubnuoteka [JOK
30 .
aMMMaKa, U3y4eHHE €ro CBOHCTB» https://m.edsoo.ru/00adf180
31 A3oTHas KUCI0Ta, €€ GU3NIEeCKHe U XUMHUECKUE bubmunoreka LIOK §27
CBOICTBa https://m.edsoo.ru/00adf306 |
o [ s s ot omvomn st | susmonena o
P X YA100D : p https://m.edsoo.ru/00adf518
OKPYKArOIIeH Cpelbl COCAMHCHUSIMH a30Ta
33 ®ochop. Oxcun dpocdopa (V) u dochopras kucnora, bubnmoreka [JOK §29-
bu3NYecKre U XUMUYECKUE CBOMCTBA, TTOJIYICHUE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue ¢pochaToB B KaUeCTBE MUHEPATIHHBIX Bu6muotexa [JOK
ynoOpeHui. 3arpsi3HeHNE MPUPOTHON cpebl hocharamu https://m.edsoo.ru/00adfc20
35 VYraepon, pacpocTpaHeHue B IpUpoJie, prusnyueckue u Bu6muotexa [JOK §31-.
XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
OKCE/II[BI yriaepoja, ux pusndeckue u XuMHIecKue Bubnmorexa [IOK |
36 | cBoiicTBa. DKoNOrUYECKUE MPOOIEMBI, CBSI3aHHBIE C §33-
https://m.edsoo.ru/00adfebe
okcusom yriepoaa (IV)
N bubmuoreka [IOK
37 | YronpHas Kucnora u e€ coiu https://m.edsoo.ru/00ae006¢ §35 .
55| ytaexncnoro rase. Kauecrsermuan peaxizs na xapGosar Bubmnorera LIOK
yr N ' peaxtt p https://m.edsoo.ru/00ac027¢
VOH
39 [lepBoHauanbHBIE MOHATHUS 00 OPraHUYECKUX BEIIECTBAX Bu6muotexa [JOK
KaK O COSJMHEHUSX yriepoja https://m.edsoo.ru/00ae054¢e
bubmunoreka LIOK ,
4 K i -
0 DEMHHI I €10 COCAMHCHIA https://m.edsoo.ru/00ae080a 337 |
41 gci?fp;ql\igﬁ:;ifb?;ig gai rll)s Tee;g iBa)KHeIVImHe bubmorexa [IOK
p A https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCTMHEHUS
42 KonTpouabsnas padora Ne3 o reme «Baxnelmme Bu6muotexa [JOK

HEMCTAJIJIBI U UX COCAUHCHU S

https://m.edsoo.ru/00ae0el18




OO61mas xapakTepuCTHKa XUMUYECKUX FTIEMEHTOB —
MeTauioB. MeTrajinueckasi CBA3b U METaNInYecKast

bubmunoreka LIOK

43 KpucTayutmaeckas pemeérka. u3ndeckrue cBONCTBa https://m.edsoo.ru/00ael03e 339~
METAJIOB
44 XUMHUYECKUE CBOMCTBA METAJLIOB. DJIEKTPOXUMUYECKUMA bubmuoreka [JOK §41
P HaPsHKCHUH METaJIOB https://m.edsoo.ru/00ael 156
45 | Burmcncnina o ypammemim xumcexin peas bumnorexa LIOK §42
M PCAKILIH, https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT MPUMECH
46 | IlousiTue 0 KOPPO3UHU METAILIIOB bubmmorexa LIOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 | Wenourbie MeTaLIEI https://m.edsoo.ru/00ae14b2 343 |
bubmunoreka LIOK
48 OKCHUIbI M TUAPOKCUIBI HATPUS U KaJIHS https://m.edsoo.ru/00ae]14b2 §43
. . bubmunoreka LIOK
49 [Ilenouyno3eMeIbHbBIE METALIB — KaJIbIUM U MarHui https://m.edsoo.ru/00ae] 5e8 §44
. bubmoreka [{OK
50 Baxueiinme coeuHESHNUS KaJIbLINS https://m.edso0o.ru/00ae] 5e8 §45
51 O00011eHre U cUCTEMATU3aLMs 3HAHUN
N N bubmuoreka [{OK
52 | XKe&crkocTb BO/BI U CLIOCOOBI €€ YCTpaHEeHUs https://m.edso0o.ru/00ae] 886 §45 .
[TpakTrueckas padota Ne 6 mo teme "JKECTKOCTh BOJBI U bubnuoteka [JOK
53 . n
METO/bI €€ yCTpaHEHUs https://m.edsoo.ru/00aelae8
. but6mmoreka [IOK
>4 | Amommmmii https://m.edsoo.ru/00aelc64 346
. bu6mmoreka [IOK
55 AmMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHA https://m.edso0o.ru/00ae] c64 §47 .
bubmunoreka LIOK
56 | HKeneso https://m.edsoo.ru/00ae1d86 348
bubmunoreka LIOK
57 | Okcuabl, runpokcuasl u conu xenesa (II) u xenesa (111) https://m.eds0o.ru/00ae35e6 §49 .
58 O0001IeHNEe U cCUCTEMATU3ALMs 3HAHUN
59 iiif?;;;ﬁ:;ﬂllfg;ig ‘—’al- 15(? L;J:;ZI e<:<Ba>I<HeI7IHH/Ie Bubmiorexa HOK
P A https://m.edsoo.ru/00ae3de8
METAJUIbI U UX COCTMHEHMS
Brraucienus mo ypaBHEHUSM XUMHUUYECKUX PEAKIIUM,
60 | GC7H OZMH M3 PEarcHTOB J1aH B U30BITKE WU COJEPKUT bubmunoreka LIOK
npuMecH. BerarciieHnsi MacCOBOM JTOJIH BBIXO/1a https://m.edso00.ru/00ael1750
MPOJYKTA PEaKIUU
61 O00011IeHNE U CUCTEMATHU3AIMS 3HAHUI
62 KonTpoasnas padora Ne4 o teme «Baxnenmue
METAJUIbI U UX COCTMHEHMS
63 BeniectBa 1 maTepuansl B TOBCEIHEBHOW KU3HU bubmunoreka LIOK
JelnoBeKa https://m.edsoo.ru/00ae3f50
. bubmunoreka LIOK
64 | XumHueckoe 3arpsi3HEHNE OKPYKAIOILEN Cpe/Ibl

https://m.edso00.ru/00ae4270




bu6mmoreka [IOK

3HAHUHI

65 | Ponb XuMu# B pellIeHUH KOJOTHUECKUX MTPodIeM 1 https://m.edso0o.ru/00ae4270
66 PesepBHbIil ypok. O000IICHNE ¥ CHCTEMAaTH3 AN 1 bubnuoteka [JOK

3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O000IIEHNE 1 CUCTEMaTH3AIHS 1 Bu6muotexa [JOK

3HAHUH https://m.edsoo.ru/00adb33c
63 PesepBHblit ypok. O000IIEHNE U CUCTEMaTH3AIHS 1 Bu6muotexa [JOK

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIbHOI'O ITPOIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIA YYEHUKA

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpnman @.I'., AkimonepHoe obmiectBo «M31aTenbcTBO
«IIpocsemenune»
* Xumus, 9 xknacce/ Pymsutuc I'.E., ®enpnman @.I'., AkimonepHoe obmiectBo «M31aTenbcTBO
«IIpocsemenune»

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA

Xumus : ypoku B 8 kiacce : mocodue s yuutens /H. H. I'apa
Xumus. Ypoku B 9 knacce : mocobue ans yuurens /H. H. T'apa

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
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