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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1o XMMHUH Ha YpOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMUs COCTABJIEHa Ha OCHOBE TPeOOBaHHUN K
pe3ynsraTaM OCBOSHHUSI OCHOBHOM 00pa30BaTeIbHON IMPOrpaMMbl OCHOBHOTO 00IIEeTo 00pa3oBaHMs,
npenctasiaeHHbIX B PI'OC 00O, a Takxe Ha 0CHOBE (peaepaabHOM paboueil mporpaMMbl BOCOIUTAHUS U C yIETOM
KOHLIETIIMH NperofiaBaHus yd4eOHOoro rmpenMera « XuMHsD» B 00pa3oBaTelIbHBIX opraHu3anusx Poccuiickoit
®denepanuu.

[TporpaMma 1o xuMuu Aa€r NpencTaBiIeHHe O LelsX, 00Iel cTpaTerny 00yueHuns, BOCHUTAHNS M Pa3BUTHUS
00y4aloIIMXCsl CPEICTBAMHU Y4eOHOT0 ITpeMeTa, YyCTaHABIMBALT 00s3aTeIbHOE IPEAMETHOE COEPKaHUE,
MpeaycMaTpHBaeT paciipeielieHne ero 1o KiiaccaM M CTPyKTYpUpPOBaHHE 10 pa3ziesiaM M TeMaM HporpaMMBbl 1o
XHMMHH, OTIpeNielisieT KOMNYeCTBEHHbIe i Ka4YeCTBEHHbIe XapaKTePUCTUKHU COAEPKAaHHsI, PEKOMEH/1yeMYIO
NOoCICA0BATCIIbHOCTb U3YYCHUS XUMUU C y‘léTOM MCXKINPEAMETHBIX U BHYTPUIIPEAMETHBIX CBH3GI71, JIOTUKH
y4eOHOTO0 MPOoIEcCca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIUXCs, OMPEAEIeT BOZMOXHOCTH MpeaMeTa s
peanuzaiuu TpeOOoBaHUM K pe3ylibTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTeNbHOI POrpaMMbl Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs, a TAKKe TpeOOBaHMH K pe3yiasTaTaM 0O0ydeHU s XUMHUM Ha YPOBHE Lieleit
W3Y4YeHHUs IPEAMETa U OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIBHOH JEATENFHOCTH 00yYaloIIerocs o 0CBOSHHIO
y4eOHOTO COICpKaHMsL.

3HaHKHEe XHUMHH CIY)KUT OCHOBOMH 715 (POPMHUPOBAHUSI MUPOBO33PEHHS 00yYaIOIIErocs, ero npeAcTaBIeH i o
MaTepuanbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (HOpMHUPYEMbIe XUMHUEH IIPEACTABICHUS O
B3aMMOIPEBPAIIECHUAX SHEPTUU U 00 3BOIIOIUHU BEIIESCTB B PUPOJIE, O MYTAX PEIICHUs TII00ATBHBIX TpodIieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUIECCKOM, TUIIEBOM U DKOJIOTHYECKON 0e30IaCHOCTH,
poOIIeM 3paBOOXpaHECHHUS.

Nzyuenne xumumu:

CIIOCOOCTBYET pean3alii BO3SMOXHOCTEH [T caMOpa3BUTHSI M (POPMHUPOBAHMS KYIBTYPHI IMYHOCTH, €€ 00Imei 1
(YHKIIMOHABHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHIE MBIIIICHUS X TBOPYECKUX CIIOCOOHOCTEH 00yJaronuxcs, HABBIKOB UX
CaMOCTOSITENIFHOHN yueOHO! AeSTEIPHOCTH, SKCIIEPUMEHTATIBHBIX M UCCIEAOBATEIECKUX YMEHU, HEOOXOIMMBIX
KaK B IIOBCEIHEBHOH >KU3HH, TaK U B MPO(PECCHOHAIBHON eI TENFHOCTH;

3HAaKOMHT CO CHEeNN(UKON HAyIHOTO MBIIIJICHNUS, 3aK/IaIbIBACT OCHOBBI LIEIIOCTHOT'O B3IVIs1a HA €IUHCTBO
MIPUPOIBI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAIIOM

B (hOpMUPOBaHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YYaOLTHXCS;

CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAyYHBIM 3HAHHUSAM, K IPUPOIE, K
YEJIOBEKY, BHOCHUT CBOM BKJIAJl B SKOIIOTHYECKOE 00pa3oBaHre 00yIarOIIXCA.

JlaHHBIC HampaBJICHUS B 00yYeHUH XUMHH 00€CIICUMBAIOTCS CICIIM(PUKON coieprkaHus y9eOHOro mpenMera,
KOTOPBIH SIBISETCS NEJarorniecky alalTHPOBaHHBIM OTPaskeHNEM 0a30BO HayKH XUMHH Ha OIPEeIeIEHHOM
Jramne e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa30BaHM OPHEHTHPOBAH HA OCBOCHHE O0YUIATOIIINMICS CHCTEMBI
MepBOHAYANFHBIX TOHSATHI XIMMUH, OCHOB HEOPraHWIEeCKOH XUMHHN W HEKOTOPBIX OTIACIBHBIX 3HAYMMBIX ITOHATHN
OpraHUYECKON XUMUH.

CTpyKTypa comepKaHus IIPOrpaMMBI IO XUMHH C(OPMHUPOBaHA HA OCHOBE CHCTEMHOT'O ITOAX0Ma K €€ N3yUIEeHHIO.
CozmeprkaHue CKIIAIBIBACTCS U3 CHCTEMBI TOHATHH O XUMHIECKOM DJIEMEHTE U BEIISCTBE M CHCTEMEI IIOHATHH O
XUMIYECKOH peakuuu. O0e 3TH CUCTEMBI CTPYKTYpPHO OPraHW30BaHBI IO MPHHITHITY ITOCIEAOBATEIFHOTO Pa3BUTHS
3HaHWI Ha OCHOBE TEOPETUICCKUX MIPENCTABICHUN pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJIIPHOTO YYECHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunommueckoro 3akoHa [1. 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XHUMUMU;

— YYeHHS O CTPOCHUH aToOMa M XUMHYECKOH CBSI3H;

— TIPENCTaBICHUH 00 IMEKTPOTUTHICCKON TUCCOLHAIINN BEIIECTB B PACTBOpAX.

Teoperndeckue 3HaHUS PacCMaTPUBAIOTCS HA OCHOBE SMIMPHUCCKH MOTYICHHBIX H OCMBICTIEHHBIX (DaKTOB,
Pa3BUBAIOTCS ITOCIIEIOBATEIIEHO OT OMHOTO YPOBHS K IPYrOMY, BHITIOMHSIA (DYHKITUHA OOBSCHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BOBMOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOTyYEHHUS] U3y4aeMBbIX
BELIECTB.



OcBoeHe porpaMMBbI IO XMMHUH CIIOCOOCTBYET (pOPMHUPOBAHUIO TIPEACTABIEHHS O XUMUYECKOH COCTaBIISIONIEH
Hay4HOU KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOMN MPHUPOJIbI, IIEHHOCTHOIO OTHOIIEHHS K HAyYHOMY 3HAHUIO U
MeToJaM MO3HAHUs B Hayke. M3ydeHue XUMUK MPOUCXOAUT C MPUBJICUCHUEM 3HAaHUM U3 paHee U3yUEHHBIX
yueOHBIX IpeamMeToB: «Oxpyxaromuil Mupy, «buonorus. 5—7 knaccb» 1 «PU3UKA. 7 KIACC».

[1pu n3y4yeHnn XUMUH TIPOMCXOIUT (OPMHUPOBAHUE 3HAHUI OCHOB XMMHUECKOI HAyKH Kak 001acTu
COBPEMEHHOI0 €CTECTBO3HAHMUSI, IPAKTUYECKOI eI TEIbHOCTH YEI0BEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyNbTYpBl. 3a7a4a y4eOHOro peMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XUMHUECKUX 3HAHUH — Ba)KHEHUIITUX
(hakTOB, OHATUH, 3AKOHOB U TEOPETHUECKUX MOJI0KEHHH, TOCTYITHBIX 0000IIEHUIT MUPOBO33pEHYE CKOTO
XapakTepa, S3bIKa HayKH, B IPUOOIIEHUH K HAYYHBIM METO/IaM ITO3HAHUS NIPU U3YUEHHUHU BEIECTB M XMMUYIECKUX
peakuuit, B GOpMUPOBAHUM U Pa3BUTHHU NTO3HABATEIBHBIX YMEHUH U UX IPUMEHEHHUU B yueOHO-IT03HABAaTEIbHON U
y4eOHO-HMCCIIEA0BATEILCKON AEATEIPHOCTH, OCBOCHUH ITPABUII O€3011aCHOTO 00paIleHHs ¢ BellleCTBAMU B
MTOBCEHEBHOM XKU3HU.

[Ipu u3yueHnn XUMHUM Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs BaXKHOE 3HAYCHHUE ITPUOOPENN TaKHe IIeH, KaK:
— (opMHpOBaHHE UHTEIICKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOI K caM000Opa30BaHUIO, COTPYIHUUYECTBRY,
CaMOCTOSATENIFHOMY NPHHSTHIO PEeLIeHUi, CIOCOOHOM aganTHPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBHSIM KU3HU;
— HaIpaBJIEHHOCTh O0y4YCHUS HAa CHCTEMAaTUYECKOE IIPHOOIIEHNE 00YJaIONIUXCsl K CAMOCTOSITEIbHON
MTO3HABATENbHOHN JIESTEIbHOCTH, HAyYHBIM METOJaM MO3HAHUS, (POPMHUPYIOIIUM MOTHBALIMIO U Pa3BUTHE
CIIOCOOHOCTEN K XUMUHU;

— o0ecreueHre yCIoBUi, ClTOCOOCTBYIOIINX MPUOOPETEHUIO 00YYAIONTMMICS OIBITa Pa3HO00Pa3HOM
NEeATENTFHOCTH, TIO3HAHNS M CAMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIFOUCBBIX KOMICTEHIINH ), IMEIOLINX
YHHUBEPCAIbHOE 3HAYCHHUE ISl PA3INIHBIX BUIOB JICSITEIEHOCTH;

— (hopmupoBaHue 001IeH QPYHKIIMOHATIBHON U €CTeCTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM YHCJIC YMEHUN
OOBSICHATH U OLICHUBATD SIBJICHHSI OKPY)KAIOIIET0 MUpa, UCIIONB3YS 3HAHUS U OIBIT, TOTYUYCHHbIC TPU U3YUCHUN
XMMUH, IPUMEHSATh UX IIPU PEIICHUH MPOOJIeM B TOBCEIHEBHOM HU3HU M TPYHLOBOH JIESITEIHHOCTH;

— ¢opMupoBaHHE y 00yJAIOIIUXCSI TYMaHUCTUIECKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTH XUMHYECKIX 3HAHUM
JUTSL BBIPAOOTKHU SKOJIOTMYECKH I1eJIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM JESTENBHOCTH B LIENAX
COXpaHEHHSI CBOETO 3I0POBbS M OKPYKAIOIIEH MPUPOIHOM CPEbL;

— pa3BUTHE MOTHBAIMU K O0YYEHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO ¥ CAMOBOCIHTAHHIO HA OCHOBE YCBOCHUS
001I1eYeNIOBEeUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY PO HIIs ¥ HAIIPaBIEHHOCTH JATbHEHIIero
00y4JeHUsI.

Oom1ee 9uCI0 YacoB, OTBEAEHHBIX IS H3yUCHUS XUMHIH Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs, COCTABIISIET
136 gacoB: B 8 kimacce — 68 yacoB (2 Jaca B Hezen), B 9 kiacce — 68 yacoB (2 yaca B HE/ICINIO).

COJEPKXAHUE OBYUYEHUSA

8 KJIACC



IlepBoHaua/ibHbIe XUMHYECKHE TIOHATHS

[Ipenmer xumuu. Pore XMMUU B J)KM3HU YesoBeka. XUMHUS B cucTeMe HayK. Tena u BemecTBa. Ousnveckue
CBOMCTBA BEILLECTB. ArperaTHoe cocTossHue BeecTs. [loHATHE 0 MeToax MO3HAHUA B XUMUH. UHCTHIE BEleCTBa
u cmecH. CriocoOBI pa3IeeHus: CMECEH.

ATOMBI U MOJIEKYJTBI. XUMHUYECKHE 371eMeHThl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB. [IpocThie U CIIOKHBIE BEIECTBA.
ATOMHO-MOJIEKYJIAPHOE yUEHHE.

Xumuueckas ¢popmyna. BaleHTHOCTh aTOMOB XHMHUYECKUX JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTABA BEIIECTB.
OTtHocuTenpHas atoMHas Macca. OTHOCHTENbHAS MOJEKYJsipHas Macca. MaccoBast A0JIE XMMHYECKOTO DJIEMEHTA B
COCIMHEHUH.

KommuecTBo Bemectsa. Momnb. MonspHas macca. B3auMocBs3b KOTMYECTBA, MACChl U YUCIIA CTPYKTYPHBIX SAMHHII
BeniecTBa. Pacuérel mo GpopmynaM XUMHUECKUX COCAMHEHUH.

du3nveckre U XUMUYECKUE SIBICHUSI. XUMUYecKas peakius U e€ Mpru3HaKu. 3aKOH COXPaHEHHUS MacChl BEIIECTB.
Xumuueckue ypaBHeHHs. Kitaccnpukanns XuMUYECKUX peakiuuil (COeTMHEHUS, Pa3IOKEHNS, 3aMEIICHHS,
oOMeHa).

XuMHn4ecKui IKCIIePUMEHT:

3HAKOMCTBO C XUMUYECKOH TIOCYIOH, MpaBMJIaMHi paboThl B Ta00paTOpHu U MpUEMaMK 0OpaIleHH ¢
1a00paTOPHBIM 000pYyIOBaHHEM, H3YYEHUE U OMHCaHNE (PH3UIECKUX CBOKWCTB 00pa3llOB HEOPraHUUYECKUX
BelIeCTB, HAOMIOIeHHE (PU3NYEeCKUX (TIJIaBICHUE BOCKA, TASTHUE JIbJIa, PACTHPAHHUE caXxapa B CTYINKE, KUTICHUE U
KOHJICHCAIIHS BOJIbl) U XUMHUYECKHX (TOPEHUE CBEYH, TPOKATMBAHUE MEIHON ITPOBOJIOKH, B3aMMOJICHCTBHE Mella C
KHCIIOTON) SIBJICHUH, HAOOICHNE U OMTHMCAHUE MTPU3HAKOB TPOTEKAHIS XUMHUCCKIX Peakiuii (pasiokeHne
caxapa, B3aMMOJICHCTBHE CEPHOIM KUCIIOTHI C XJIOPHIOM Oapwusi, pasinoxkeHue rujapokcuaa menu (1) mpu
HarpeBaHUH, B3aUMOJICHCTBUE XKelie3a ¢ pacTBopoM conu menu (1), n3yueHue crnocoOOB pas3aeeHus: cMeceit: ¢
IIOMOIIBIO MarHura, q)HJ'[BTpOBaHI/IC, BbIITApUBAHUEC, TUCTUIIIIALINA, XpOMaTOFpaq)I/IH, MIPOBCACHUC OYUCTKHU
MTOBAapPEHHOH CONY, HAOIIOCHUE U OMICAHKIE PE3Y/IFTaTOB IPOBEICHHS OIBITA, HLTIOCTPUPYIOLIETO 3aKOH
COXpaHEHHsI MacChl, CO3JaHHNE MOEIICH MOJIEKYI (IIapOCTEPKHEBHIX ).

Baskneiilme npeacTaBuTe I HEOPraHMYECKUX BelleCTB

Boznyx — cmech razoB. Cocras Bozayxa. Kucnopon — anemeHT u mpocroe BeniectBo. Haxoxnenue kucinoponaa B
npupozne, GpuzndecKre 1 XuMHUIecKkre cBolcTBa (peakiuu ropeHus). Oxcuapl. [Ipumenenne kucnopona. CriocoObl
MOTy4YeHHsI KHCIIOpOia B Tab0opaTopruu M MPOMBIILICHHOCTH. KpyroBopot kuciopona B mpupone. O30H —
aIIIoTponHast MOAU(UKAIHS KUCIOPOa.

TeroBo# A PEeKT XUMIIECKOH PeakIiuy, TEPMOXUMUIECKUE YPaBHEHHUS, 9K30- M SHAOTEPMHUYCCKHAE PEAKIIHH.
TonmmBo: yroms u MeTaH. 3arps3HeHne BO3AyXa, YCHICHUE TApHUKOBOTO A (eKTa, pa3pyIIeHHe 030HOBOTO CIIOSL.
Bonopon — anemenT u npoctoe BemecTBo. Haxoxxaenne Bogopona B mpupoze, GU3nIecKiue 1 XUMHIECKHE
CBOICTBa, TPUMEHEHHE, CIIOCOOBI omydeHus. KicaoTer u comu.

MorsipHbIid 00bEM Ta30B. Pac4éThl M0 XUMHUECKUM YPaBHEHUSIM.

dusnueckne cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HackiieHHbIE M HEHACHITIICHHBIE PACTBOPHI.
PactBOprMOCTS BemecTB B Bozie. MaccoBas 10 BEIECTBA B PACTBOPE. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBaHus. Ponb pacTBOpoB B IpUpo/e U B XKU3HU yesioBeka. KpyroBopoT Bozbl B Ipupoze. 3arpsa3sHeHue
MIPUPOAHBIX BoJ. OXpaHa U 0YMCTKA IPUPOTHBIX BOJI.

Knaccuduranus Heopranudeckux coequaeHnid. Okcupl. Kitaccuukarms OKCHII0B: CoIeo0pasyrolne
(ocHOBHEBIE, KHCIIOTHBIE, aM(OTEpHBIE) U HeconeoOpasyronue. HomeHkmatypa okcunoB. dusznueckue u
XUMHYECKHE CBOMCTBA OKCHIIOB. IlomydyeHre okcuaoB.

OcHoBanus. Kitaccudukariust ocHOBaHHUH: MIEIOUN M HEPACTBOPHUMBIC OCHOBaHHUs. HOMEHKIIaTypa OCHOBaHUH.
Du3nYeCKHe U XUMHYECKHE CBOMCTBA OCHOBaHUU. [lomydyenne oCHOBaHUH.

Kucnorel. Kitaccudukanus kucior. Homenkinarypa kucinot. @u3ndeckne 1 XAMHUYECKHAE CBONCTBA KUCIIOT. P
akruBHOcTH MetaiuioB H. H. bekeroBa. [lonydenue kucnor.

Comu. Homenkiatypa coneit. @u3ndeckre n XUMHUIeCKUe cBoicTBa comeil. [Tomyuenne comneit.

lenernueckas cBsi3b MEXY KJacCaMU HEOPraHUYECKUX COEIMHEHUH.

XuMuYeCKU IKCIIEPUMEHT:

KaueCTBEHHOE ONpeeNICHIE COICPKaHUsI KHCIOpOoa B BO3AYXE, OIydeHHE, COOMpaHue, paclio3HABaHHUE
H3y4eHHe CBOWCTB KUCIOPO/a, HAOMONEHUE B3aUMOIEHCTBH S BELLIECTB C KUCIOPOIOM U YCIOBHS BOZHUKHOBEHHUS



U TIpeKpalleHus ropeHus (Ioxapa), 03HaKOMIICHHE ¢ 00pa3laMH OKCUIOB U OMUCAHUE X CBOMCTB, IOTyUCHHUE,
cobupaHue, pacrio3HaBaHUE U U3yUEHHE CBOMCTB BOOpOa (TOpEeHUE), B3aUMOIEHCTBIE BOJOPOJA ¢ OKCHIOM
Mmeru (I1) (Bo3MOXKHO HCTIONB30BaHNE BHIEOMaTepHaoB), HaOMoIeHe 00pa3IoB BEIIECTB KOIMYECTBOM 1 MOJIb,
UCCIIeJOBaHUE OCOOEHHOCTEH PacTBOPEHUsI BEILECTB € Pa3IMYHOM pacTBOPUMOCTHIO, IPUTOTOBIIEHHE PACTBOPOB C
OIpeesIEHHON MacCOBOM J0JIel pacTBOPEHHOTO BEIIeCTBa, B3aUMOACHCTBIE BOJIBI C METaJUIaMH (HATPUEM U
KanplueM) (BO3MOXHO UCIOIb30BaHUE BUJIEOMATEPUAIOB), HCCIIEIOBAHUE 00pa3ll0B HEOPIrAaHUYIECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOMIOACHNE U3MEHEHHUS OKPACKH HHANKATOPOB B PACTBOPAX KUCIOT U LIeJIouel, n3ydeHue
B3auMozeiicTBus okcuga Menu (1I) ¢ pacTBOpoM cepHOIl KMCIOThI, KUCIIOT C METAJUIaMH, PEaKIMi HeWTpaau3aluy,
MONy4eHHe HEPACTBOPUMBIX OCHOBAHUH, BEITECHEHUE OJJHOTO METalIa JPYTUM U3 pacTBOPA COJHU, pelIeHUe
9KCTIEPUMEHTANBHBIX 33124 [0 TeMe «BakHelI1e K1acchl HEOPraHUYECKUX COSIUHEHUI.

Ilepuoauueckuii 3axoH u Ilepuoanyeckas cucreMa xXumMuuyeckux 3jieMeHToB /1. . Mengeneesa. CtpoeHue
aTOMOB. XHMHYecKasi CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHH

HepBHe IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XUMUUYECKHUX deMeHTOB. IToHATHE O rpynmnax CXOAHbIX 3JICMCHTOB
(1IesIOYHBIE U MIETOYHO3EMETbHBIC METAJUIBI, TAJIOTEHBI, HHEPTHBIC T'a3bl). DIIEMEHTHI, KOTOphIe 00pa3yroT
aM(OTepHBIE OKCUIBI U TUAPOKCHUJIBI.

ITepuonnueckuii 3axoH. Ilepuoanueckas cuctema xumuueckux aementos J1. . Menneneesa.
Kopotkomnepuoanas u JyuHHONEproaHas GpopMsl [leproanueckoif CHCTEMBI XMMUYECKUX IeMEHTOB /1.

N. Mengeneesa. Ileprons! u rpynisl. @U3n4ecKuii CMBICI IOPSIIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIIB
JNIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siziep. M3oromsl. DnekrpoHsl. CTpoeHHe IeKTPOHHBIX 000JI09E€K aTOMOB
nepbix 20 xuMuyeckux aemMenToB Ilepuonuueckoii cucremsl [I. . MenaeneeBa. XapakTepucTHKa XUMUUECKOTO
3JIeMEeHTa 10 ero nonoxkenuto B [lepuoanueckoit cucreme /1. 1. Menneneesa.

3aKOHOMepHOCTI/I N3MCHCHUA paguyca aTOMOB XUMUYCCKUX 3JIEMCHTOB, METAJNIMYCCKUX U HEMECTAINIMICCKUX
CBOMCTB I10 TPyINIIaM U IEPHUOAAM.

3nauenue [lepuonnyeckoro 3akona u [leprnogudeckoil CHCTEMbl XMMHUECKHX AJIEMEHTOB ISl PA3BUTHS HAYKH U
npaktuku. . 1. MenaeneeB — y4€HbIN U rpakIaHUH.

Xumuaeckas cBs3b. KoBaneHTHas (MOApHAs U HEMOMSPHAS) CBSI3b. DIEKTPOOT PUIIATETIBHOCTh XUMHUYECKUX
an1eMeHToB. VloHHas CBA3b.

Crenenb okucnennst. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peaknu. IIpolecchl OKUCIEHHs U BOCCTaHOBIICHHUS.
OxucnuTeny 1 BOCCTAHOBUTEINH.

XHMMHUYeCKHH IKCIIePHMEHT:

n3ydeHre 00pa3IoB BEIECTB METAJUIOB  HEMETAIIIOB, B3aNMOIEHCTBIE THAPOKCH A [IMHKA C PaCTBOPaMHU
KHCIIOT U LIEN0YEH, IPOBEIEHHE ONBITOB, UITIOCTPUPYIOLIUX IPUMEPBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX
peaxiuii (ropeHue, peaKkiuK Pa3IoOKEHUS, COCTUHEHUS).

Me:xnpeaMeTHble CBA3H

Peanuzanus MeknpeqMeTHBIX CBSI3€H IIPU U3yYEHUH XUMHUU B § KIIACCE OCYILECTBIIAETCS YePEe3 UCTIONb30BAaHHUE
KaK OOIIIX €CTeCTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHATHH, SBISIOIINXCS CUCTEMHBIMH [UIS OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATH: HAYIHBIH (DaKT, THIIOTe3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
KIacCH(UKAIS, TIEPHOIMIHOCTE, HAaOMOAeHIe, SKCIIEPUMEHT, MOACINPOBAHNE, I3MEPEHUE, MOZIENb, IBICHHE.
®dusuKa: MaTepHUs, aTOM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIU], U30TOIIbI, PaAHOaKTUBHOCTb, MOJIEKYIIA,
SMEKTPUYECKHUH 3apsill, BEIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, Ia3, (H3NIECKHE BEITHINHEI,
eIMHULIBI U3MEPEHUS, KOCMOC, IIIaHETHI, 38€31b1, ConHIe.

Buonorus: ¢porocunTes, ApIxanue, onocgepa.

I'eorpadms: armocdepa, ruapocdepa, MIUHEpaITBI, TOPHBIE TIOPOJIBI, MTOJIE3HBIC NCKOMIAEMBIE, TOIUTNBO, BOJHBIE

pecypchl.

9 KJIIACC

BeluecTBo U XUMH4YeCKasi peaxkunus



Iepnonuueckuii 3axoH. Ilepuoandeckas cucrema xuMmudeckux seMeHTos [l. M. MenneneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB XMMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOAOB, Kallus, KAJIbIUA U UX
COEIMHEHUI B COOTBETCTBUU C IOI0KEHUEM 3JIeMEeHTOB B [lepuoanueckoit cucteMe U CTpPOSHHEM UX aTOMOB.
CrpoeHue BellecTBa: BUIbl XAMUYECKON CBSI3U. THIIBI KPUCTAIUTMUECKUX PEIIETOK, 3aBUCUMOCTh CBOICTB
BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U BUJA XUMHUECKOI CBA3H.

Knaccuduxanus u HOMEHKIaTypa HEOpPraHUYECKNX BellecTB. XMMUUYECKUE CBOMCTBA BEIIECTB, OTHOCSIINXCS K
pa3IMYHBIM KJlaccaM HEOPraHHMYeCKUX COCMHEHUN, TeHEeTHYeCKas CBSI3b HEOPraHNYECKUX BEIECTB.
Krnaccuduxanms XuMU4ecKiX peaklni Mo pa3InyHbIM pU3HAKaM (10 YUCIY U COCTaBY YYaCTBYIOIIUX B
peaxIuu BeIECTB, MO TEIIOBOMY 3(PQEKTY, 0 UBMEHEHHIO CTETIeHEH OKUCICHUS XUMUYECKUX IEMEHTOB, 110
00paTUMOCTH, TI0 YUaCTHIO KaTaau3aTopa). DK30- U SHAOTEPMHUUECKHE PEAKIIUH, TEPMOXUMUYECKUE YPABHEHUS.
[TonsiTue o ckopocTn XUMHUecKol peakuuu. [ToHsTHE 00 0OpATUMBIX M HEOOPATUMBIX XUMHUUECKUX PEAKITHIX.
[ToHsiTHE 0 TOMOTEHHBIX U TeTePOTeHHBIX peakiuax. [loHsTue o karanuse. [loHsATHE 0 XUMHYECKOM PaBHOBECHHU.
DaKTOpHI, BIUSIOIINE HA CKOPOCTh XMMHUYECKON peaki[uu U MOJIOKEHUE XUMHUUECKOrO paBHOBECHS.
OKHCIUTENHLHO-BOCCTAHOBUTEIBHEIE peakuuu, SHCKFpOHHLIﬁ 0ajlaHC OKMCIUTEIBHO-BOCCTAHOBUTEILHOM
peaxunu. CocTaBieHHE yPaBHEHUI OKMCIUTEIFHO-BOCCTAHOBUTENIBHBIX PEAKIMH C HCIIOIB30BAHIMEM METONIA
AJIEKTPOHHOTO OanaHca.

Teopust IEKTPOTUTHUECKON AUCCOIUAIINH. DIEKTPOIUTHI U HEXTIEKTPOIUTHI. KaTHOHBI, aHHMOHBI. MeXxaHu3M
aucconuanvy BEUICCTB C Pa3jInYHbIMU BUJIaMU XUMHYecKoii cBs3u. CreneHb Jucconuanuu. CuinbHbBIE U ClTa0bIe
DJIEKTPOIUTEI.

Peakiinu nonHOTrO 0OMEHa. YCIoBHsI MPOTEKaHUS PeaKIMidi HOHHOTO OOMEHA, TOTHBIE U COKPAIIEHHBIC HOHHBIC
ypaBHEHUS peakunii. CBOMCTBa KHCIIOT, OCHOBAHUI U COJICH B CBETE MPEACTABICHUN 00 AEKTPONUTHIECKOH
muccorpanyy. KauecTBeHHbIe peakiiuy Ha HOHEBL. [loHATHE 0 THApONH3E Conei.

XuMHnyecKui IKCIIePUMEHT:

O3HAKOMJICHHE C MOZIEIISIMH KPUCTAIUTHIECKUX PEIIETOK HEOPraHMUCECKUX BEIIECTB — METAJIOB U HEMETAJUIOB
(rpadura u anmasa), CIIOKHBIX BEMIECTB (XJIOPHIA HATPHSI), HCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
PeaKnny OT BO3ACHCTBHS PA3IMYHBIX (PaKTOPOB, HCCIEIOBAHUE MIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB,
porecca JUCCOMUAINN KICIIOT, IIeI09el U coneil (BO3MOXKHO HCIIONB30BAHNE BUCO MAaTEPHAIIOB), IIPOBEICHHE
OIIBITOB, WJUTIOCTPHPYIOMINX IIPU3HAKH MIPOTEKaHMSI PEaKIIii HOHHOTo oOMeHa (00pa3oBaHUE OCaIKa, BBIICIICHHE
rasa, 00Opa3oBaHHE BOJBI), OIIBITOB, WILTIOCTPUPYIOLINX IIPAMEPHI OKHCIUTEFHO-BOCCTAHOBHTEIBHBIX PEAKIINil
(TopeHme, peakIuy pa3IoKeHUs, COSANHEHNS), PACIIO3HABAHNE HEOPraHNIECKUX BEIIECTB C IIOMOIIBIO
KaueCTBEHHBIX PEaKIMi Ha MOHBI, PEIICHNE SKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtanisl 1 MX coeAMHEHUS

O0mras xapakTeprcTHKa rajJoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTePHBIE CTCIICHH OKHCICHUSL.
CrpoeHue U (U3NYECKIE CBOWCTBA MPOCTHIX BEIIECTB — FAJIOreHOB. XMMHUECKHE CBOMCTBA Ha MPUMEPE XJIopa
(B3amMozeliCTBHE C METaJUIaMH, HEMETaJUIaMH, IIeIo9aMu). XiopoBoxopoa. ComsHas KHCI0Ta, XUMHIECKHE
CBOICTBa, MONTy4eHne, IpuMeHeHre. J[eficTBre XJI0pa U XJIOPOBOIOPO/Ia HAa OPraHu3M ueoBeka. Baxkuelmme
XJIOPUIBI M X HAXOXKICHHUE B IIPHPOLIE.

O0mas xapakTepucTaKa 3eMeHTOB VIA-Tpymmsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTePHBIC CTECHN
okuciennst. CTpoeHue U (pU3UYeCKHe CBOMCTBA MPOCTHIX BEMIECTB — KUCIOPONA U CEPBl. AJUTOTPOITHEIE
MoAM(HUKAIINN KUCIOPOAa U cepbl. XMMHUYECKHE CBOMCTBa cephl. CepoBOIOPOI, CTpOCHUE, (PH3UIecKue 1
XUMIYecKue cBoHCTBa. OKCHABI Cephl KaK MPEICTaBUTENHN KUCIOTHBIX OKCHIOB. CepHasi KHCIO0Ta, (PU3MICCKIE U
XAMIYIECKUE CBOMCTBA (00IIMe KaK MPEACTABUTEN Ki1acca KHCIOT U cenn(puieckue). XUMIISCKUe PeaKIIiH,
JeKaIIne B OCHOBE IIPOMBITITICHHOTO CII0C00a MOMYYeHHS CEPHOH KUCIOTHL. [IpiMenenne CepHoi KICIOTHI.
Comnu cepHOM KUCIIOTHI, KAUeCTBEHHAS peakIus Ha Cyiab(par-uoH. HaxoxeHue cepbl v €€ CoeTMHEHUI B IPUpOIe.
XuMHYeCKoe 3arpsa3HEeHUe OKPYKaIOIIel Cpeibl COSTMHEHUSIMA Cephl (KUCIOTHBIE TOKIH, 3aTrpSI3HEHIE BO3IYyXa
1 BOIOEMOB), CIIOCOOBI €TO IMPEIOTBPAIICHUS.

OOmras xapakTepucTHKa IeMeHTOB VA-Tpynsl. OcOOSHHOCTH CTPOEHUS aTOMOB, XapaKTePHEBIE CTCIICHH
OKHUCIIEHHSL. A30T, pacIipoCTpaHeHHE B IIPUPOLIE, PU3NICSCKUE U XUMHYECKIE CBOicTBa. KpyroBopor a3ora B
npupone. AMMHUaK, ero (pU3NIeCKUue U XUMHUCCKHE CBOMCTBA, OTyYeHne U mpuMeHeHne. Conu aMMOHUS, UX
(u3IUeCcKe 1 XUMIYECKIE CBOUCTBA, TpIMeHeHre. KauecTBeHHAst peakilisi HA HOHBI aMMOHHS. A30THAS
KHCIIOTA, € Mony4YeHue, GU3MIECKIE U XUMIICCKUE CBOMCTBA (00IIHe KaK MPeICcTaBUTENs Kiacca KUCIOT U
crerudraeckre). Vcnomp3o0BaHe HUTPATOB U CONCH aMMOHUS B KAYECTBE MHHEPATBHBIX YIOOPEHHH.



XUMHUYECKOe 3arpsa3HeHNe OKpYXarollel cpeibl COSAMHEHUAMU a30Ta (KUCIOTHBIE 0K/, 3arpsi3HEHNe BO3/IyXa,
mouBHI B BopoéMoB). Docdop, amnorponusie Mmomudukamuu hocdopa, husndeckue 1 XAMHUICCKHE CBOMCTRA.
Oxcup docdopa (V) u pochopras kucnora, GU3NIeCKUe U XUMUUSCKHE CBOMCTBA, ToTy4deHue. Vcmonp3oBanue
¢docdartoB B KaueCTBe MHHEPATBHBIX YIOOPESHUIA.

OOmras xapakTepucTuka 3neMeHToB [VA-rpynmnsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTePHBIC CTEIICHU
OKHUCIICHHsI. YTIIepO, aJUIOTPOIHBIC MOAU(UKAIINY, PACIIPOCTPAHEHHE B MPUPOLE, HU3NICSCKUE U XUMHUCCKHIE
cBoiicTBa. Ancop6uus. Kpyrosoport ymiepoaa B mpupone. OKCHIbI yriepoaa, UxX GU3ndeckue 1 XUMUUECKUE
CBOICTBA, ICWCTBHE HA KUBHIC OPraHU3MBI, ITOJYYCHUE U MIPHMEHCHUE. JKOIOTHICCKUE TPOOIIEMBI, CBI3aHHBIC C
okcuzioM yrnepona (IV), rumoresa rmo6anbHOr0 MOTEIUICHHS! KIIMMaTa, TAPHUKOBBIHN 3((eKT. YroabHast KUCIIOTa U
e€ conu, ux Qu3nIecKue U XUMHUIECKHE CBOMCTBA, OTyYeHHE U TpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uoHbI. Vcnonp3oBaHme KapOOHATOB B OBITY, METUIIMHE, TPOMBIIUICHHOCTH M CEIECKOM XO3SHCTBE.
[epBoHaYaNBHBIC MTOHATHS 00 OPraHUYECKUX BEIIECTBAaX KaK O COCMUHECHUAX yriepoaa (MeTaH, 3TaH, STHIICH,
aIleTUJICH, YTaHOJ, TIHIIEPUH, YKCYyCHAsl Kucinota). [Ipupo/iHbIe HCTOYHUKHU YIIIEBOIOPOAOB (YIroib, TPUPOIHBI
ra3, HeTb), MPOMYKTHI UX MepepaboTKH (OCH3MH), MX POJb B OBITY U IPOMBINIICHHOCTH. [1oHATHE O
OMONTOTUYECKH BaXKHBIX BEIIECTBAX: KUPaX, OeIKax, yIIeBonax — U UX POJIU B KHU3HM YelloBeKa. MarepuanbHOe
CAUHCTBO OPraHN4Y€CKUX U HCOPraHNMICCKUX COCﬂHHeHHﬁ.

Kpemuni, ero ¢pusuueckre 1 XMMHYECKUE CBOMCTBA, MOMydeHUE U TpuMeHeHne. CoeTMHEHNs] KpEMHUS B
npupoze. O0mue npeacrasneHus 00 okcuae kpemuus (IV) u kpemaueBoi kuciore. CUIIMKAThI, UX
HUCITIOJIB30BAHUC B 6I)ITy, B ITPOMBINIJICHHOCTH. Baxueiimme CTPOUTCIIbHBIC MaTCpUalibl: KEPaMHKa, CTCKJIO, IIEMCHT,
6eToH, xene300eToH. [IpobiaeMbl 6e30IacHOro HCIOMB30BAHMUS CTPOUTEIBHBIX MATEPHAJIOB B IIOBCEAHEBHOMN
JKH3HU.

XuMHnyecKui IKCIIePUMEHT:

u3ydeHue o0pasioB HEOPraHUIESCKUX BEIICCTB, CBONCTB COMSHON KUCIIOTHI, TPOBEACHNE KAYECTBEHHBIX PEAKIIUI
Ha XJIOpUA-UOHBI 1 Ha6J'I}OJIeHI/IC IMIPU3HAKOB UX MPOTCKAaHWs, OIBITHI, OTPpaAXKaroIue (I)I/I3I/I"IGCKI/IG U XUMHUYCCKUEC
CBOICTBA raJIOTEHOB U MX COCAMHEHHUH (BO3MOXKHO HCIIONB30BAHNE BHICOMATEPHAJIOB), 03HAKOMIICHHE C
o0pasiaMu XJIOpHUI0B (TaJIOTeHHIOB), O3HAKOMIICHHE ¢ 00pa3IiamMu cephl B e€ coeNMHEHUAMH (BO3MOXKHO
HCIIONB30BAaHUE BUICOMATEPHAIIOB), HAOIIOJCHUE TIpollecca OOyIIIMBaHUS caxapa Mmoj JIeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KUCIIOThI, N3yYCHHE XMMHUECKHUX CBOWCTB pa30aBICeHHON CEPHOW KHCIIOTHI,
MIPOBEICHNE KAaUECTBEHHO!N peakny Ha Cylb(aT-noH U HaOMOIeHNEe TIpH3HaKa e€ IPOTEKaHMUs, 03HAKOMJICHHE C
(m3ryecKMU cBOICTBaMU a30Ta, pocdopa u X coequHeHNH (BO3MOKHO HCIIONIb30BAHHUE BUCOMATEPHAIIOB ),
o0pasiaMu a30THBIX U (HOChHOPHBIX YIOOpEHHIA, TOy4YeHre, COOMpaHne, paclio3HaBaHUE U M3YyYECHHE CBOMCTB
aMMHaka, IpoBeIeHNE KaYeCTBEHHBIX PeaKIMii Ha HOH aMMOHIS U (pocaT-noH U U3yIeHHE TPU3HAKOB UX
MPOTEKaHMsI, B3ANMOICHCTBHE KOHIIEHTPHPOBAHHOW a30THOH KHCIIOTHI C MEIBIO (BO3MOXKHO HCIIONB30BAHIE
BHJICOMATEPUAIIOB), H3yUCHHE MOJEIIeH KPUCTAINTMYSCKUX PEIIETOK anMasa, rpadura, GpyiepeHa, 03HaKOMIICHHE
C MIPOIIECCOM aACOPOIHY PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM IIPOTHBOTA3a,
moydeHne, coorpaHue, paclio3HaBaHIe M N3yIEHUE CBOWCTB YITICKHUCIIOTO Ta3a, MPOBEACHNE KaueCTBEHHBIX
peaxunii Ha KapOOHAT U CHIIMKAT-UOHBI ¥ U3yUCHUE TPU3HAKOB UX MPOTEKAHMS, O3HAKOMJICHHUE C IPOIXyKIHEH
CHJTMKAaTHOH MTPOMBIIUICHHOCTH, pEIICHNE SKCIIEPUMEHTAIBHEIX 3a/1a4 [0 TeMe «BakHeHie HeMeTaibl U HX
COCITUHEHUSD).

MeTaibl 4 UX COeTUHEHHS

OO0mas xapakTeprCTHKa XUMIUIECKIX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWH X MONOKeHus B [lepuonnaeckoit
cucteme xuMudeckux amemeHToB JI. . MenaeneeBa u crpoenus atomoB. CTpoeHrne MeTauioB. Meramnudeckas
CBSI3b U METAJUIMUECKAS KPUCTAIUINYIECKAs PEIETKA. DISKTPOXUMHUCSCKUN Psi HAPSDKEHUH METaIIOB.
du3nyeckne 1 XUMIUIECKIE CBOHCTBA MeTaIuIoB. O0IIie CriocoOk! MOMydeHust MeTauioB. [loHsATHE 0 KOppOo3Un
METaJUIOB, OCHOBHBIE CITOCOOBI 3aIUTHI MX OT Koppo3uu. CIIIaBH (CTalb, YyTyH, JIOPATIOMUHAN, OpOH3a) U X
MPUMEHEHHE B OBITY ¥ TPOMBIIIICHHOCTH.

Ilenounsie meTamisl: mooxenue B [lepuoguueckoil cucreme xumuueckux anemeHToB J[. . Menaeneesa,
CTpOEHHE UX aTOMOB, HaXOXKJeHUE B Ipupoae. Ouszndeckne U XUMUIEeCKHEe CBOUCTBA (Ha IIpIMeEpe HATPUs U
Kanwst). OKCHIBI ¥ THAPOKCHUIBI HATPUS U Kayus. [IpuMeHeHne MeI0YHbIX METAIIOB M UX COSTUHECHUI.
Illenouno3eMenpHbIE METAITBI MATHUH U KaJbUUi: onoxeHue B [lepronnueckoi cucteMe XUMUYECKAX
anemenToB /1. . MeHnneneeBa, CTpoeHHE X aTOMOB, HAXOXKACHHE B Tpupoae. DU3NIecKie U XUMHUCCKHE



CBOWCTBa MarHus U Kainblus. BaxkHeiire coennHeHns Kanbus (OKCHIl, TUAPOKCH, o). KECTKOCTH BOABI U
CIIOCOOBI €€ yCTpaHEHUs!.

AmromuHui: ionoxkenue B [lepuoauueckoit cucreme xumuueckux snementoB Jl. M. MenaeneeBa, CTpoeHHE aToMa,
HaxoxeHue B npupozae. Gusnueckne 1 XUMHUECKHUE CBONCTBA altOMHHUA. AM(OTEpHBIE CBOICTBA OKCHUIA U
TUAPOKCHU/IA ATFOMUHUSL.

Keneso: nonoxxenue B Ilepronnyeckoii cucteme xuMuueckux aeMeHToB J1. M. Menneneesa, cTpoeHue atoma,
HaxoXxJeHue B npupozae. Pusndeckrue 1 XuMHUYeCKre CBOUCTBA keneza. OKCHIIBI, THUAPOKCUIBI U conu sxene3a (I1)
u xenesa (III), ux cocras, cBOWCTBA U MOTY4YCHHUE.

XHMMHYECKHH IKCIIEPHMEHT:

O3HAKOMJIEHHE C 00pa3laMi METAJNIOB U CIUIABOB, X (DU3UYECKUMH CBOMCTBaMH, U3yUeHHE PE3YJIbTaTOB
KOPPO3UHU METAIIOB (BO3MOXKHO HCIIOIB30BAHUE BUICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOEHCTBHUS OKCHIa
KaJIbIUs MU HATPHS ¢ BOJOM (BO3MOKHO HCTIONIb30BAHKE BUICOMATEPUATIOB), UCCIIEIOBAaHUE CBOMCTB KECTKON BOIPBI,
mpoliecca rOpeHus kene3a B KUcIopoe (BO3MOKHO UCIIONIb30BaHUE BUIEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha HOHBI: MATHUS, KaJbIIHsl, ATFOMUHUS, IMHKA, Xkene3a (1) u sxenesa (111), mequ (1),
Ha0IIo/IeHNe U ONTMCaHKE TIPOLIECCOB OKPAIIMBAHUS MJIAMEHU MOHAMH HATPUS, KAl U KaJbIHs (BO3MOXKHO
WCIONB30BAaHUE BUICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA AIFOMUHUS U THIPOKCH A
IUHKA, pCHICHUEC SKCIEPUMECHTAJIbHBIX 3a4a4 110 TEME «BaxkHelmme MeTanibl U UX COCOAUHCHUA».

XuMusl ¥ OKpy:Kalolas cpega

BemectBa u marepua’bl B IOBCEIHEBHOW KHU3HM YelloBeKa. bezomacHoe Cnonb30BaHUE BEIIECTB M XUMHUSCKUX
peaxuuii B ObITy. [lepBasi MOMOIIb TP XUMHUYECKUX 0KOTaX U OTPABICHHUSIX.

XUMHUYECKOe 3arpsi3HEHHE OKPYKAOIIEH cpe/ibl (TIpeebHast JOMyCcTUMAas KOHIIGHTPaIlUs BEIIECTB, Jlanee —
[TAK). Ponb xuMum B pereHn: 3KOTOTHIECKUX IPOOIIeM.

XuMnyecKui IKCIePUMEHT:

n3ydeHre 00pas3IoB MaTepruasoB (CTEKIIO0, CIIAaBbl METAJIOB, TIONIMMEPHBIC MAaTEPHAIIBI).

MesxnpeaMeTHbIe CBSI3H

Peanuzamms MeXIpeqMETHBIX CBsI3el IPH U3yYSHNH XUMHUH B 9 KJlacce OCYIIECTBIISIETCS Uepe3 UCTIONh30BAaHHE
KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TAK U MIOHATHH, SBISIOMNXCS CUCTEMHBIME JUIS OTACTBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC IIOHSTHS: HAYYHBIN (DAKT, THIIOTE3a, 3aKOH, TEOPHUs, aHAIN3, CHHTE3,
KJIacCHU(HUKALHS, IEPHOINIHOCTD, HaOMoAEeHNE, SKCIIEPUMEHT, MOICTUPOBAHIE, H3MEPEHHE, MOJICTIb, SIBIICHHE,
MapHHUKOBBIHN 3 (DEKT, TEXHONOTUSI, MaTEPUAITBI.

dwusnka: MaTepus, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKITU, H30TOIIBI, paIHOAKTHBHOCTE, MOJICKYJIA,
ANEKTPHYECKUH 3apsi, TPOBOIHIKH, OTYIIPOBOAHUKH, JUINEKTPUKH, (DOTORTIEMEHT, BEIIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, paCTBOP, PACTBOPIMOCTD, KPUCTAJUTHYECKAs PEHIETKA, CIUIABEL,
(U3IYECKIe BEININHBI, CIUMHUIIBI H3MEPEHNUS, KOCMIUECKOE MTPOCTPAHCTBO, IJIAHETHI, 3BE37161, CoHIIe.
Buonorus: ¢porocunTes, nbxanue, onocdepa, IKOCHCTEMa, MUHEPAIBHBIE YIOOPSHHS, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEILHBIC BEIIECTBA.

[eorpacdus: armocdepa, runpocdepa, MUHEpaITBl, TOPHBIE TIOPOIFI, ITONE3HBIE NCKOIIAEMBIE, TOILIIBO, BOTHEIC

pecypcesi.



INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yIBTATH OCBOCHHUS IIPOrPAMMBI OCHOBHOTO O0IIEro 00pa30BaHusl TOCTHTAIOTCS B X0 O0yUeHUs
XMMUH B ETUHCTBE YUeOHON 1 BOCIIUTATEILHOM NIESITEIbHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMU POCCHICKAMU
COIIMOKYJIETYPHBIMH U TyXOBHO-HPAaBCTBEHHBIMH [[ECHHOCTSIMH, IIPHHATHIMU B OOIIECTBE MPABHIAMUA U HOPMaMHU
MOBE/ICHHSI U CITIOCOOCTBYIOT IPOIIECCaM CaMOIO3HAHMUSI, CAMOPA3BUTHS U COIIMATH3AIIIH 00yJarOIIUXCS.
JIMYHOCTHBIE PE3YIBTAThl OTPAXKAIOT TOTOBHOCTH O0YJAFOIIMXCS PYKOBOJICTBOBATHCSI CHCTEMOM MO3UTHBHBIX
[EHHOCTHBIX OPHEHTAIIMI U PACIIUPEHHE OIBITA JEITEIFHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B YaCTH:

1) marpuoTHYECKOr0 BOCIIMTAHUS

HEHHOCTHOI'0 OTHOMICHUS K OTECYCCTBEHHOMY KYJIBTYPHOMY, UCTOPUICCKOMY U HAYYHOMY HACJICANIO, TIOHUMAaHU
3HAUCHHSI XMMUUYESCKON HAyKU B )KU3HH COBPEMEHHOTO O0IIECTBA, CIOCOOHOCTH BJIAJICTh IOCTOBEPHOU
nHpopManueit o nepeoBbIX TOCTIKCHUIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHOI XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MHUpa U OOIIECTBa;

2) rpasKIaHCKOro BOCIUTAHUS:

OPpCACTABJICHUA O COUAJIbHBIX HOpMAax U NpaBuiaX MEKINIHOCTHBIX OTHOILICHUM B KOJIJICKTHUBE,
KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B OOILIICCTBEHHO IMONE3HOH, yIeOHONCCIIeI0BATEIbCKOM, TBOPIECKON 1
IPYTUX BUJAX JIESTEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOI COBMECTHON AEATEILHOCTH IIPH BBHITIOTHEHUH
y‘Ie6HLIX, TMO3HaBATCJIbHBIX 3a/1a4, BBINIOJIHCHUN XUMHWYCCKUX OKCIICPUMCHTOB, CO3/ITaHUN y‘Ie6HLIX IIPOCKTOB,
CTpEMJICHHA K B3aUMOIIOHUMAHUIO 1 B3AaMMOIIOMOIIH B ITPOIIECCE ITOM y‘le6HOﬁ ACATCIIbHOCTH, TOTOBHOCTH
OLCHUBATh CcBOE TMOBEACHUE 1 IOCTYIIKU CBOUX TOBapPIH.[eﬁ C MO3NIHHU HPAaBCTBECHHBIX U IMTPABOBBIX HOPM C y‘léTOM
OCO3HAHUS TTOCIIEACTBUI TOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 TO3HAHMS:

MHPOBO33PEHYECKIE MTPEICTABICHHUS O BEIIECTBE M XUMHIECKON PEaKINH, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U COCTABIIAIONINE OCHOBY JUISI HOHUMAHUS CYIIHOCTH HAYYHOW KapTHHBI MUDA,
MIPENCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3ANMOCBS3SIX YEIOBEKa C MIPUPOTHOM
CPEIOoi, O POJIM XUMHH B ITO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MTO3HABATEIbHBIC MOTUBBI, HAIIPABJICHHBIEC HA IIOyYCHNE HOBBIX 3HAHUH 110 XMMUH, HEOOXOTUMBIE IS
00BsICHEHHS HAOIIIOIaeMbIX MPOIIECCOB U SIBIICHUH, TTO3HABATEILHOW, HH(POPMAITMOHHON M YUTATEIbCKON
KYJIBTYpBI, B TOM YHCJIC€ HABBIKOB CAMOCTOSITEIIFHOM Pa0OTHI C yIEOHBIMH TEKCTAMH, CIIPABOYHOM JIUTEPATyPOH,
JIOCTYITHBIMA TEXHUYIECKUMH CPENCTBAMHU HH(OPMAIIOHHBIX TEXHOIOTHIH;

HWHTEPEC K 00YYEHUIO U IMMO3HAHUIO, JTF0003HATEIIHFHOCTh, TOTOBHOCTh M CITOCOOHOCTh K CaM000pa30BaHUIo,
MIPOCKTHOHN M UCCIIEOBATEIECKOM NeATEIEHOCTH, K OCO3HAHHOMY BHIOOpPY HAIIPAaBICHHOCTH U YPOBHS O0y4CHHUS B
JalTbHEHIIeM;

4) ¢popMUpOBaAHHUS KYJIBTYPHI 310POBbSI:

OCO3HaHWE IEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOLICHHUS K CBOEMY 3I0POBBIO, YCTAHOBKH Ha 3IOPOBBINA 00pa3
KHM3HH, OCO3HAHHE TIOCIICICTBUN M HENPHUATHE BPEAHBIX MPHUBLIUEK (YIIOTPEOICHUS aJIKOTOMSI, HAPKOTHUKOB,
KypeHUs1), HeOOXOIUMOCTH COOJTFONICHUS ITPaBUIT O€30ITACHOCTH TP OOPAIICHHH ¢ XUMHUYECKAMH BEIlECTBAMU B
OBITY M pealIbHON KHU3HHU;

5) TpynoBoro BocuTaHusI:

HWHTEpEC K MPAKTHIECKOMY H3YUEHHIO MPOPECcCHil U Tpyaa pa3iHdHOro pola, YBaKeHUE K TPYLY U pe3yiasraTam
TPYHOBOH NIESATENHHOCTH, B TOM YHCIIE Ha OCHOBE IIPHMEHCHHUS IIPSIMETHBIX 3HAHUN 110 XMMUH, OCO3HAHHBIN
BEIOOP MHAWBUAYAIHHOH TPASKTOPHH MPOIOIKEHHUS 00pa30BaHUs ¢ yIETOM JTHIHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIIEITHON TPOoQeCCrOHATBHOM
JEATENFHOCTH U Pa3BUTHS HEOOXOIMMEIX YMEHUH, TOTOBHOCTh aJallTHPOBATHCS B PO EeCCHOHABHOM Cpere;

6) 9KOJIOTHYECKOr0 BOCIIMTAHMSI:

SKOJIOTHYECKH IeNIeCO00pa3HOe OTHOIICHHE K IPHPOJIE KAK UCTOYHHKY KHU3HH Ha 3eMiie, OCHOBE e
CYILIECTBOBAHHUS, [IOHUMAHNE IEHHOCTH 3I0POBOT0 M 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (DPU3UYECKOMY U TICUXHYCCKOMY 30POBBIO, OCO3HAHUE IIEHHOCTU COOTIONCHHUS TIPaBIIT



0e30MacHOro MoBeAeHHs TP paboTe C BELIECTBAMH, a TAKKE B CUTYAIlHsIX, YTPOKAIOLIUX 37I0POBBIO U )KU3HU
JIFOJICH

CHOCOOHOCTH MPUMEHSTH 3HAHUS, ITOTy4yaeMble MPH U3YYeHUH XUMUH, JUIA PEILICHUS 3a]1a4, CBA3aHHBIX C
OKpYXKaroliel MpUpoIHON CPEIOH, I MOBBIIIEHUS YPOBHS SKOIIOTHYECKON KYIBTYphl, 0CO3HAHUS II00AIBHOTO
XapakTepa 9KOJIOrMYECKUX MPOoOIeM U MyTell X pelleHus MOCPEACTBOM METOI0B XUMHUH, SKOIOTHYECKOr0
MBIIIJIEHU s, YMEHUS PyKOBOACTBOBATHCS MM B IT03HABATEIIbHOM, KOMMYHUKAaTUBHON M COLIMATILHOM MPaKTHKE.

METAINTPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMEeTHBIX Pe3yAbTaTOB BBLICIAIOT 3HAUUMbIE 17151 JOPMUPOBAHHS MUPOBO33PEHUS
o0IlleHayYHbIe TOHATHUS (3aKOH, TEOpUs, IPUHIUI, THITOTE3a, (haKT, CHCTeMa, IIPOLIeCC, SKCIEPUMEHT U APYroe. ),
KOTOpBIE UCTIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTaxX U MO3BOJSIOT HA OCHOBE 3HAHHN U3 ATUX
peaMeToB GOPMUPOBATh MPEACTABIICHHE O IIETOCTHON HAYYHOH KapTHHE MUPa, U YHUBEPCAIbHBIE yueOHbIE
JeiicTBUs (TI03HABaTEIbHBIE, KOMMYHUKATHBHBIE, PETYISTHBHBIC), KOTOPBIE 00eCTIeUnBaOT (POPMUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHHPOBAHUIO U OCYIIECTBICHUIO YIEOHOH NeITeIbHOCTH.

IMo3uaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE AeiicTBUSI

Ba3zosble Jornyeckue neiicTBus:

YMCHUS UCIIOJIb30BaTh ]'IpI/IéMBI JIOTUYCCKOT'0 MBITIIJICHUA ITPU OCBOCHUHN 3HAHUN: PpacKpbIBaTb CMBICII XUMHUYCCKUX
MOHATHH (BBIICIATH UX XapaKTepHBIE IPU3HAKH, YCTAaHABIMBATH B3AUMOCBSI3b C IPYTUMH MOHSATHIMH ),
HUCITIOJIB30BATh MMOHATHUA OJIA 06’bHCHeHI/IH OTOCIIBHBIX q)aKTOB u HBHCHI/Iﬁ, BbI6I/IpaTI) OCHOBaHUA U KPUTCPUU T
KHaCCI/Iq)I/IKaHI/II/I XUMHNYCCKUX BCUICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIUBaTh MTPUYUHHO-CJICACTBEHHLIC CBA3U
MEXIy 00bEKTaMH U3y4YeHHUs, CTPOUTH JIOTHYECKHE pacCyXIeHHs (MHIYKTUBHBIC, ICAYKTHBHEIC, TI0 aHAIOTHH),
JCJIaTh BbIBOJBI U 3aKIIFOYCHU S,

YMEHHE IPUMEHSTH B IIPOLIECCE TO3HAHMS MOHATHS (PEAMETHBIC U METaIPEAMETHEIE), CHMBOITHYECKHUE
(3HAKOBBIE) MOJIETIH, UCTIONB3YEMBIE B XUMHH, ITPEOOPA30BBIBATE MIHMPOKO MPUMEHSIEMBIE B XUMHU MOJCIILHEBIC
MIPEICTABICHHS — XUMHUCCKHUIA 3HAK (CHMBOJI SIIEMEHTA), XUMHUECKask GopMylia U ypaBHEHHE XUMHYECKON
PEaKINU — IPH PEIICHUH ydeOHO-TI03HABATENBHBIX 3a/1a4, C YYETOM 3TUX MOJENbHBIX MPEACTABICHUN BBISBIATE U
XapaKTepH30BaTh CYIECTBEHHBIE PU3HAKN H3y4aeMbIX O00BEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX
peaxuuii, BEISBIATE OOIIIE 3aKOHOMEPHOCTH, IPUIMHHO-CIICICTBEHHBIC CBS3U M IPOTUBOPEUHS B H3yIaEMBIX
MpoLeccax M SBICHUSX.

Ba3soBble ucciienoBaresibckue 1eicTBUS:

YMEHHE UCTIOIb30BaTh IOCTABICHHEIEC BOIIPOCH B KAYECTBE HHCTPYMEHTA ITIO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBEI
IUTsL QOPMHPOBAHHSI THITOTE3BI IO IPOBEPKE MPABUIIBHOCTH BBICKAa3BIBACMBIX CY)KICHUH;

MpUOOPETEHNE OIBITA TIO IIAHUPOBAHHIO, OPTaHU3ALIH U IPOBEACHUIO YICHUIECKUX HKCIIEPUMEHTOB, YMEHHE
HaOIIOIaTh 32 XOI0OM IPOIECCca, CAMOCTOSTEIHHO IPOTHO3UPOBATH €r0 pe3yibTaT, (popMymupoBaTh 0000IICHUS U
BEBIBOJIBI IO pe3yIbTaTaM IPOBEIEHHOTO OIBITA, HCCIEIOBAHMSI, COCTABIIITh OTYET O MPOJETaHHON padore.
Padora c undopmanueii:

YMeHHE BHIOHpaTh, aHAMN3UPOBATh M HHTEPIIPETHPOBATh HHPOPMALIHIO Pa3IAIHBIX BUIOB U (HOpM
TIPEICTABICHHS, TOTYIaeMYIO U3 Pa3HBIX NCTOUHUKOB (HAYIHO-IIOMYISIPHAS JIUTEPATYPa XUMHUIECKOTO
CoIepKaHus, CIIPaBOYHBIE IIOCOOMS, pecypchl MIHTepHEeTa), KpUTHIECKH OLIEHUBATEH IPOTHBOPEIUBYIO U
HEIOCTOBEPHYIO HH(OpMAITHIO;

YMEHHE IPUMEHSTh Pa3TNIHbBIe METOIBI M 3aIIPOCHI TIPH MOMCKE B 0TOOpe HH(OPMAIIH U COOTBETCTBYIOTHX
JTaHHBIX, HEOOXOMMMBIX JJIS BEIIOMTHEHHUS YIeOHBIX U TI03HABATEIBHBIX 32,14 ONPEIeIEHHOTO TUIIA,
MpHOOPETEHHUE OIBITA B OOIACTH HUCIIONB30BAHISI HHPOPMANOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIAICHHE
KYJIBTYPOH aKTHBHOTO HCIONB30BAHUS PA3INIHBIX TOUCKOBBIX CHCTEM, CAMOCTOSITEIILHO BEIOUPATH ONTHMAIBHYTO
(dbopMy mpencraBieHus HHGOPMAIIUH U HIUTIOCTPHPOBATE PeIIacMbIe 3aa9i HECTIOKHBIMI CXeMaMH,
JarpaMMaMu, IpyruMu popMamMu rpaduKe U 1X KOMOWHAIHSMH,

YMEHHE UCIIONIb30BaTh M aHAMM3UPOBATh B IIpoIiecce YIeOHOH 1 HCCIIenoBaTeIbCKON ISITEIbHOCTH HH(POPMALIHIO
O BIIUSTHUH TPOMBITITICHHOCTH, CEITECKOTO XO35HCTBA M TPAHCIIOPTa Ha COCTOSTHHUE OKPY>KAIOIIEH TPUPOTHOM
Cperpl.



KomMMyHHKaTHBHBIE YHUBePCAJIbHbIe y4eOHbIe 1elCTBHS:

YMEHHUS 33aBaTh BOIIPOCHI (B XOfi¢ TUaiora U (MIK) JUCKYCCHH) TI0 CYLIECTBY 00CYXIaeMOil TeMsl,
(bOpMyYIHPOBATh CBOH NPENIOKEHUS] OTHOCHTEIILHO BHIITOIHEHUS IPENIOKSHHON 3a/1a4H;

YMEHHUS IPEICTABIAT IONYUYCHHBIE PE3yNIbTaThl I03HABATEIBHON AEATEIBHOCTH B YCTHBIX M MUCHMEHHBIX
TEKCTax; JeaTh MPe3eHTAlNI0 PEe3yJIbTaTOB BBIITOTHEHU XUMUYECKOT0 SKCIIEpHMEeHTa (J1ab0paTOPHOTO OIIbITA,
11a00paTOpHOM pabOThl O UCCIEN0BAHUIO CBOICTB BEILECTB, YUEOHOIO IPOEKTA);

YMEHHUS y4eOHOT0 COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHON [TO3HABATENBbHON U UCCIIEOBATEIBCKOM
JEATENIbHOCTH IIPU PELICHUH BO3HUKAIOLIMX NMPOOJIeM Ha OCHOBE yuéTa 00IUX HHTEPECOB U COITIACOBAHUS
no3unuii (06cyxaeHus, 0OMeH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHAIMS COBMECTHBIX ACHCTBUH,
OIIpE/IeNIEHUE KPUTEPUEB 10 OLIEHKE KaueCcTBa BHIITONHEHHOM pabOThI U APyTHE).

PeryasiTuBHbIe YHUBepcaJIbHbIe YUeOHbIe AeiicTBUS:

YMEHHUE CAMOCTOSTEIbHO OIPENEIIATH eI AEATENbHOCTH, [NIAHUPOBATh, OCYILECTBIISTH, KOHTPOJIUPOBATh U IIpU
HEOOXOAMMOCTH KOPPEKTUPOBATE CBOIO JESITENBHOCTh, BEIOMPATh Hanbonee 3 (eKTUBHBIE CIIOCOOBI PELICHUS
y4ueOHBIX U TO3HABATEIBHBIX 3a/1a4, CAMOCTOSATEIIFHO COCTABIISATh MIIM KOPPEKTUPOBATE NMPETIOKEHHBIH aJrOpUTM
JCHCTBUI TIPH BHINMOTHEHUH 3aJaHUI ¢ YIETOM MOIYUYCHHS HOBBIX 3HAHUH 00 M3ydaeMbIX 00bEKTaX — BELIeCTBaX
U PeaKLUsX, OLIEHUBaTh COOTBETCTBUE MONYUYEHHOIO Pe3yJIbTaTa 3asiBIICHHOM 1€/, yMEHUE UCIIONb30BaTh U
aHAJIM3UPOBATh KOHTEKCTBHI, IPEJIaracéMble B YCIOBUU 3aJaHU.

NPEAMETHBIE PE3VJIBTATHI

B cocraBe mpeaMeTHBIX pe3yIBTaToOB 10 OCBOSHHIO 0053aTEIbHOTO COICPIKaHMsl, YCTAHOBICHHOTO JIAHHON
(henepanpHON pabodelt MpOrpaMMOoid, BRIJCTISIOT: OCBOCHHBIC 00YYalONUMICS HAydHbIC 3HAHUS, YMEHUS U
CHOCOOBI JICHCTBUH, criennUIecKue ISl MPEAMETHON 00IacTi « XUMHUS», BUJBI ACATEIBHOCTU MO MOTYYCHUIO
HOBOT'O 3HaHHS, €r0 UHTEPIPETAINH, TPEOOPA3OBAHHUIO H TPUMEHEHHIO B Pa3JINYHBIX y4eOHBIX U HOBBIX
CUTYaIUSX.

K xonmy obyuenus B 8 kiacce nmpeqMeTHBIE pe3ylIbTaThl Ha 0a30BOM YPOBHE JOKHBI OTPaXKaTh
c(hOpMHPOBAHHOCTh y O0YYAIOIIMXCSI YMEHUH:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHM: aTOM, MOJIEKYJIa, XUMUYECKUN JIEMEHT, IIPOCTOE
BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OMHOPOIHASI M HEOAHOPOIHAS ), BAJICHTHOCTH, OTHOCHTEIIbHAS
aTOMHas U MOJIEKYJIsSIpHasi Macca, KOIM4eCTBO BEIIECTBA, MOJIb, MOJIAPHAsl Macca, MaccoBas 01
XHUMIYECKOTO AJIEMEHTa B COSIMHEHUH, MOJSIPHBIA 00BEM, OKCH]I, KHCIIOTa, OCHOBAHHE, CONb,
ANIEKTPOOTPULIATETBHOCTE, CTEIIEHb OKHCICHUS, XUMUYICCKAs PEaKIus, KIACCH(UKAIHS PeaKIHii:
PeaKINU COSOMHEHUS, PEAKIIH PA3IOKEeHNUS, PEaKIIHU 3aMEIICHIS, peaKIuu 00OMeHa, IK30-
SHIOTEPMUYECCKHE PEAKIINH, TEIUIOBOH d(P(EKT peakuny, Sapo aToMa, dIEKTPOHHBIH CII0H aToMa, aTOMHAas
opOHuTak, pagiyc aToMa, XUMAYECKas CBA3b, MOSIPHAS M HEMOJSIPHAS KOBAJCHTHAS CBSI3b, HOHHAS CBSI3b,
WOH, KaTHOH, aHUOH, PacTBOP, MAacCOBasl OIS BEIIECTBA (IIPOLICHTHAS KOHIIEHTPAIIHS) B PaCTBOPE;

® JUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHH U IPUMEHSTH 3TU MOHATHUS IPU
OIMCaHUM BELLECTB U UX IIPEBPALLEHU;

® HCIONB30BAaTh XHMUYIECKYIO0 CHMBOJIHKY [UIS COCTaBICHUS (POPMYIT BEIIECTB M YpaBHEHNH XHMUIECKUX
peaKuuii;

® OIpenensITh BAICHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COSTMHEHUIX, CTETIEHb OKHCIICHNUS 2JIEMEHTOB
B OMHApPHBIX COCIMHEHUSX, IIPHHAIICKHOCTD BEIIECTB K ONPENeIEHHOMY KIIacCy COSTMHEHUI 110
(dbopMynaM, BUI XUMUIECKOH CBSI3U (KOBAICHTHASI M MOHHAS) B HEOPraHNIECKUX COSTNHCHUSX;

e packpbiBath cMbIch [lepuoguueckoro 3akona /. 1. MeHaeneeBa: 1eMOHCTPUPOBATh TOHUMAHHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX JIEMEHTOB OT MX NonokeHus B [lepronnyeckoit
CHCTEME, 3aKOHOB COXPaHEHMsI MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHUS,
3aKkoHa ABOrajapo;

® ONHCHIBATh M XapaKTepH30BaTh TabMuuHy0 (hopMy [leproandeckoil CHCTEMBI XUMIUECKHIX IIEMEHTOB!
pa3nu4aTh MOHATHS «IJIaBHAs moArpymmna (A-rpymnma)» u «rmobounas moarpymmna (b-rpynma)y, maieie u



OOMBIINE TEPUOJIBI, COOTHOCUTH 0003HAYCHUS, KOTOPBIE UMEIOTCs B Tabmiuie «lleproaumueckas cuctema
xuMuueckux smemeHToB J1. M. MeHeneeBay ¢ YMCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XHUMHYECKUX DJIEMEHTOB (COCTaB U 3apsif AApa, 0OIIee YHCIIO MIICKTPOHOB U PaCIpeACICHUE UX 0
AIIEKTPOHHBIM CIIOSIM);

KJIaCCU(HUIUPOBATh XUMUYIECCKUE AIEMEHTHI, HEOPIAHUIECKUE BEIIECTBA, XUMHUSCKHE PEaKIHH (110
YHCITy ¥ COCTABY YUACTBYIOIIUX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3P QEKTY);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHUECKIE CBOMCTBA BEICCTB Pa3IMIHBIX KJIACCOB,
MOATBEPIKIasl OMUCAHKIE TIPUMEPAMHU MOJICKY/ISIPHBIX YPAaBHEHHH COOTBETCTBYIOIUX XUMHYUECKIX
peakuuii;

MPOTHO3UPOBATH CBOWCTBA BEIIIECTB B 3aBUCHMOCTH OT MX Ka9eCTBEHHOI'O COCTaBa, BO3MOXKH OCTH
MPOTEKAHMS XUMUUESCKHUX TPEBPALICHUHN B Pa3IMYHBIX YCIOBHSX;

BBIYKCIIATH OTHOCUTEIBHYIO MOJICKY/SIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIONTIO
XHUMHYECKOT0 3JIEMEHTa M0 (OpMYJie COSTUHEHNUS, MACCOBYIO JIOMTIO BEIIECTBA B PACTBOPE, MPOBOMUTH
pacuéThl 1O YPaBHEHNUIO XUMUYECKON PEAKINU;

HpI/IMeHSITI: OCHOBHBIC onepaum/l MI)ICJ'II/ITCJ'H)HOﬁ JACATCIBbHOCTH — aHAaJIM3 U CUHTE3, CpaBHeHI/Ie,
000011IeHNE, CUCTEMATH3AIHIO, KIIAaCCU(PUKAINIO, BBISBICHUE IPUINHHO-CIIEJICTBEHHBIX CBSI3eH — s
I/I3y‘IeHI/I${ CBOﬁCTB BCHICCTB U XUMHUUYCCKUX peaKL[Hﬁ, eCTeCTBeHHO-Hay‘lHBIe METOAbI ITO3HAHUSA —
HaOMIOICHIE, U3MEPEHIEe, MOJICTIMPOBAHKE, SKCIICPUMEHT (PEaIbHbIH U MBICICHHBIN);

CIIeIOBaTh MPaBUJIaM IOJIb30BAHMS XUMHUYECKOH TTOCY0H U 1a00paTOPHBIM 000pYIOBAaHHUEM, a TAKKE
HpaBI/IJ'IaM O6paH_ICHI/I$I C BCIIECCTBAMU B COOTBECTCTBUU C I/IHCprK]_H/IHMI/I I10 BBITTIOJIHCHU IO J'[a60paTOpHBIX
XUMHUYECKUX OIBITOB 110 TIOIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEUIeCTB (BOAOPOIA M KHCIOPO/a),
MIPUTOTOBIIEHUIO PACTBOPOB C OMpeeIEHHON MAacCOBOM /10JIel pacTBOPEHHOIO BEUIECTBA, MNIAHUPOBATH U
MPOBOIUTH XUMUYECKUE IKCIIEPUMEHTBI 10 PACITO3HABAHHIO PACTBOPOB IIEJI0YEH M KHUCIIOT ¢ TTOMOIIBIO
WHJUKATOPOB (JIakMyc, (heHondTanenH, METHIOPaHXK U JPYyTHe).

K xonmy oby4enus B 9 kiaacce npeIMeTHBIE pe3ylIbTaTl HA 0a30BOM YPOBHE JOKHBI OTPaXKaTh

c(hOpMHPOBAHHOCTh y OOYYAIOIIMXCSI YMEHUH:

PacKpBIBaTh CMBICT OCHOBHBIX XUMHUYCCKHX ITOHATHH: XUMIUYECKUH SIIEMEHT, aTOM, MOJICKYJIa, NOH,
KaTHOH, aHHUOH, ITPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, BAICHTHOCTB, AJICKTPOOTPUIIATEIEHOCTD,
CTEICHb OKUCIICHHSI, XUMHUECKasl PEaKIIHsI, XUMHUECKAs CBSI3b, TEIUIOBOH (KT peakIiu, MOIb,
MOJISIPHEII 00BEM, PacTBOp, ATEKTPOIHUTEL, HEANEKTPOIHUTEI, YICKTPOIUTHYECCKAST AUCCOHALINS, PEAKIIIH
HOHHOTO 00OMeHa, KaTaJln3aTop, XMMUYIECKOEe PaBHOBECHE, 00paTUMbIC U HEOOpaTUMBbIC PEaKIInH,
OKHCIIUTEIILHO-BOCCTAHOBUTEIHHEIE PEAKIINH, OKUCIUTEIb, BOCCTAHOBHUTEI, OKHCICHUE U
BOCCTaHOBIICHHE, aJUIOTPOIHS, aM(OTEPHOCTD, XUMUIECKas CBS3b (KOBAJICHTHAS, HOHHAS,
MeTaJUINYecKas), KpUCTAJUTNIECKasl PerIéTka, KOppo3nsi METAJUIOB, CIUTABhI, CKOPOCTh XUMUYIECKOM
peakuu, npeaensHo gomnycrumas konientpanus [1/IK BemecTsa;

WLUTIOCTPHPOBATH B3aMOCBS3b OCHOBHBIX XUMHUYECKHUX MOHATHN M IPUMEHATE 3TH MOHITHUS [IPU
OITMCAHNH BEUIECTB U UX IIPEBPAIICHAN;

HCIIONB30BaTh XUMUIECKYI0 CHMBOIUKY ISl COCTaBICHUS (POPMYI BEIIECTB M yPABHEHUH XUMIUECKIX
peaKuuii;

OIPENENATH BaJICHTHOCTD U CTETIEHb OKUCICHHUS XUMIUECKIX 3JIEMEHTOB B COSIMHEHUSIX Pa3IMIHOrO
COCTaBa, MPUHAUICKHOCTD BEIIECTB K ONPENeIEHHOMY KIacCy COeIUHEHUH 1Mo (opMymaM, BHIT
XAMUYIECKOH CBSI3M (KOBAJIICHTHAS, NOHHAS, METAJUTUCCKAsl) B HEOPTaHMICCKAX COCINHEHUSX, 3apsia
HOHA 10 XUMUYIECKOH popMyre, XapakTep Cpeabl B BOOHBIX pacTBOpaX HEOPraHUIECKUX COCTMHEHUM,
TUT KPUCTAUTHYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIcl [lepuonnueckoro 3akoHa /. 1. MeHeneeBa u AeMOHCTPUPOBATH €0 TOHUMAaHHUE:
OITUCHIBATH U XapaKTePH30BaTh TAOMIMIHYIO (popmy [leprommaeckoll CHCTEMBI XUMIYECKUAX AIIEMEHTOB!
pas3nuyaTh OHATHUS «TJIaBHAs oArpyma (A-rpymia)» u «nododnas noArpymnmna (b-rpymnmna)», Maibie 1
OOIBIINE TEPUOABI, COOTHOCHTH 0003HAYCHUS, KOTOPHIE MMEIOTCSI B IEPHOIMIECKON TaOIHIle, C
YHCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHMUYECKIX 3JIEMEHTOB (COCTaB U 3apsij sapa, odmiee
YHCIIO AIIEKTPOHOB U PaCIPEAEICHUE UX 10 AIEKTPOHHBIM CIIOSM), OOBSCHSATH 00IIIe 3aKOHOMEPHOCTH B



U3MEHEHUH CBOUCTB IEMEHTOB U UX COSJUHEHUI! B IpesiesiaX MaJbIX MEPUOAOB U TIIABHBIX NMOATPYII C
y4€TOM CTPOEHHSI UX AaTOMOB;

KJIacCH(UIMPOBATh XMMUYECKHE JJIEMEHTHI, HEOpraHMYeCKUe BeleCTBa, XUMUYECKHE peakiiu (110
YHCITy ¥ COCTABY YYACTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEINIOBOMY 3P QEKTY, IT0 H3MEHEHHUIO CTeTIeHeH
OKHUCJICHUS] XMMUYECKUX AJIEMEHTOB);

XapaKTepH30BaTh (OMMUCHIBATh) OOLIHE U CleNN(HUECKIE XUMHUUECKHE CBOICTBA MPOCTHIX U CIOXKHBIX
BEIIECTB, MOATBEPXK1asl ONKMCaHUE IPUMEPAMH MOJIEKYSIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX
XMUMUYECKUX PEaKIuii;

COCTaBIIATh YPaBHEHUS AIEKTPOIUTHUECKON JUCCOIMAUK KUCIIOT, Ieodeii U conell, MONHbIe U
COKpalIEHHBIC YpaBHEHUS peakiMii HOHHOTO OOMEHa, YPaBHEHHUS peakIuii, TOATBEP K IAOIIUX
CYILIECTBOBAaHME TCHETHUECKON CBSI3M MEX/y BELIECTBAMU PA3IMYHBIX KIACCOB;

PaCKpBIBaTh CyLTHOCTh OKHCIUTEIFHO-BOCCTAHOBUTENIFHBIX PEAKIUI ITOCPEACTBOM COCTABICHHS
3NEKTPOHHOr0 OaaHca ITHX PEeaKIHii;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT X CTPOEHHSI, BOSMOKHOCTH NPOTEKAHHS
XMMUYECKUX MPEBPAIECHUH B Pa3INYIHBIX YCIOBUSX;

BBIUMCIISIT OTHOCUTEIIBHYIO MOJICKYIISIPHYIO M MOJISIDHYIO MacChl BELIIECTB, MACCOBYIO JIONTIO
XMMHYECKOT0 2JIEMEHTa Mo (popMyIie COeANHEHN, MaCCOBYIO JIONIO BELIECTBA B PACTBOPE, IPOBOIUTH
pacdéTHI M0 YpaBHEHNIO XUMHUYECKON peaKIiiy;

coOmoaTh MpaBuIIa MOMB30BAHIS XMMHUYECKOH MOCYNON U Tab0opaTOpHBIM 000PYyIOBaHUEM, a TAKKE
MpaBUJIa OOPAIICHNUS C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIIUSIMH IO BHIIIOIHEHHIO JTa00paTOPHBIX
XMMHYECKUX OIBITOB 10 MOTYYECHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (AaMMHAKa U YTJICKHCIIOTO
rasa);

MIPOBOIUTD PEAKIINH, IOATBEP)KAAIOIIE KaYCCTBCHHBIH COCTAB PAa3JIMUHBIX BEIIECTB: PACIO3HABATh
OIBITHBIM ITyTEM XJIOpUA-, OpOMHUI-, HOTU -, KapOoHaT-, hocdaT-, CHIMKaT-, Cyab(ar-, THAPOKCHI-HOHEI,
KaTHOHBI aMMOHUS U HOHBI H3y4E€HHBIX METAJJIOB, IPHCYTCTBYIOIINE B BOMHBIX PacTBOpax
HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIE OIIEPAlliy MBICIUTEIFHON AESTEIbHOCTH — aHAIN3 M CUHTE3, CPaBHEHHE,
000011eHNEe, CHCTEMATH3ALHIO, BISIBIICHHE IPUIMHHO-CIICICTBEHHBIX CBA3€H — [JIsl N3y4eHHs CBOICTB
BEILIECTB U XUMHUYIECKHX PEaKI1ii, €CTECTBEHHO-HAyYHbIE METO/bI [T03HAHUS — HAaOMOeHNe, H3MEPEHHE,
MOZIETPOBAHNUE, SKCIIEPUMEHT (peasIbHBIN U MBICIICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KonunuectBo vacos
Ne OnekrpoHHbie (1M(POBEIE)
HanMmenoBaHue pa3esioB ¥ TEM ITPOTPaMMBI KoHTposbHEIE IMpakTHyeckue
n/m Bcero 00pazoBarenbHbIE PECYPCHI
paboThI paboThI
Pa3nen 1. [lepBoHauabHbIE XUMHYECKHE TOHATHS
11 Xumus — BakHas 001aCTh €CTECTBO3HAHMS U 5 2 bubmoreka [IOK
™ MpaKTUYECKOH NEesTeTbHOCTH YeIOBEKa https://m.edsoo.ru/7f41837c
bubmoreka [IOK
15
1.2 Bemecrsa u xumirieckie peakiuu https://m.edsoo.ru/7f41837c
Hroro mo paszgeny 20
Pasnen 2. BaxxHeiimme npeacTaBuTe M HEOPraHMYeCKMX BelIeCTB
bubmoreka [IOK
6 1
2.1 Bosznyx. Kucnopon. [lonstue 06 okcumax https://m.edsoo.ru/7f41837¢
bub6moreka [IOK
8 1
2.2 Bopopoxa.llonsTre o KHCIOTaX U COMSIX https://m.edsoo.ru/7f41837¢
bub6muoreka [IOK
5 1 1
2.3 Bopa. PactBopsl. [TonaTHEe 00 OCHOBaHMSIX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 11 1 bubmuoteka [IOK
" coeaMHEHUI https://m.edsoo.ru/7f41837c
Wtoro no pazgeny 30

Paznen 3. llepuoauyeckuii 3axkon u [lepumoanyeckas cucr

Xumuuyeckasi ¢cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE pPe€akKnuun

eMa xuMu4deckux 3jaeMeHToB /[I. U. MenaeneeBa. CTpoenne aToMoB.

[Tepuoanueckuii 3akoH u [lepuoanueckas

bu6muoreka [IOK

7
3.1 cucrema xumudeckux 31emeHToB . W. https://m.edsoo.ru/7f41837¢
MeunneneeBa. CrpoeHue atoma
3.2 Xumunueckas cBsi3b. OKUCIUTEIBLHO- 8 1 bu6muoreka [IOK



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

KonnuectBO yacoB

Ne OnekrpoHHbIe (1M(POBLIE)
HanmenoBanme pa3aciioB U TEM MPOTrpaMMblL KOHTpOJILHLIe HpaKTI/IquKI/Ie
/11 Bcero 00pa3zoBarenbHbIE PECYPCHI
paboThI paboThl
BOCCTAHOBHUTEJIbHBIC PEaKIHH https://m.edsoo.ru/7f41837c
bub6moreka [IOK
1
Hroro mo pasnexy ° https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubmnorexa LIOK
P p https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 6

[TPOI' PAMME

9 KJIACC
KosmuectBo yacos
Ne OneKxTpoHHbIE (LIUPPOBLIE)
HaunmenoBanme pa3aciaoB U TEM ITPOrpaMMBbI KOHTpOJ'H:HBIe HpaKTI/ILICCKI/Ie
/1 Bcero 00pa3zoBaresbHbIE PECYPCHI
paboThI paboThI
Pasnen 1. BemecTBo 1 XuMHUYeCKHEe peakum
11 [ToBTOpEeHME U yryOneHue 3HaHUN OCHOBHBIX 5 1 bubmuoteka [IOK
" pasznenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKHUX PEaKIIUii 4 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKas AUCCOIHAIMs. XUMUYECKUE 8 bubmuoteka [IOK
" |peakuuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17

Paszgen 2. HemeTa/lsibl M X cCOeTHHEHHUS



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
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KonnuectBo yacoB

Ne DnekTpoHHBIE (IUPPOBLIC)
HaunmenoBanue pa3aciioB 1 TCM IIPOTPaMMbI KOHTpOHI)HI)Ie HpaKTquCKHG
/11 Bcero 00pa3zoBareNbHbIE PECYPCHI
paboThl paboThl
21 OO61mast XapakTEepPUCTHKAa XUMHUYECKHX JIEMEHTOB 4 1 bubmuoreka [JOK
VI A-rpynmesl. ["anoreHst https://m.edsoo.ru/7f41a636
29 OO61ast XapakTEPUCTHKA XUMHUYECKHX JIEMEHTOB 6 1 bubmuoreka [JOK
VIA-rpymmsl. Cepa u e€ coelMHeHUs https://m.edsoo.ru/7f41a636
23 OO61ast XapakTEepPUCTHKA XUMHUYECKUX JIEMEHTOB V A- 7 1 bubmuoreka [JOK
" Irpynmsl. A30T, pochop U X COSTUHEHHS https://m.edsoo.ru/7f41a636
24 OO61ast XapaKTEPUCTHKA XUMHUIECKHAX JIEMEHTOB 8 1 1 bubmnoreka [{JOK
" [VA-rpymmbl. YIjiepoa ¥ KpeMHHUI U UX COCAMHEHHUS https://m.edsoo.ru/7f41a636
Hroro no paszmeny 25
Pa3nea 3. MeTaauabl M HX cCOeANHEHUS
. bubmuoteka LIOK
3.1 Obmme ceoiicTsa MeTaIOB 4 https://m.edS(I)lo.ru/7f41a636
3.2 BaxHeiilne METaJIbl U KX COCIUHEHUS 16 1 1 ]f?tl/tIngI:P/I/Or;.GeIi(I)l()(.)rIlf 17541636
Hroro mo paszgeny 20
Pasnen 4. XuMus U oKpy:kaomas cpeaa
4.1 BemlecTBa 1 MaTepuasbl B )KU3HU YeJIOBEKa 3 Eggg:?frr:ée%asiérlj 17£412636
Wtoro no pazgeny 3
PesepBHOE Bpemst 3 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 3 7
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IHOYPOYHOE INNIAHUPOBAHUE

8 KJIACC
KonunuectBo vacos
Ne Hara DJeKTpOHHBIEC TU(POBBIE
Tema ypoxa Konrpoinbaeie (I[Ipaktudeckue
/T Bcero W3y4YeHHUs | 00pa3oBaTeNIbHBIE PECYPCHI
paboThI paboTsI
1 [Tpenmer xumuu. Posib XMMHUM B )KU3HU YeJIOBEKa. Tena u 1 bubmoreka [IOK
BeIIeCTBA https://m.edsoo.ru/ff0d210c
2 |[loHsATHE O METOAAX MO3HAHHS B XUMHUHU 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
o
3 E;%a;(g;e;;;?rfggﬁg _0615[;;1_12):;;1; 3(1: ﬁzggg;TﬁpHHM 1 1 bubmorexa HOK
https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»
4  Yuctele BemecTBa 1 cMecu. CriocoObI pa3ienieHus cMeceit 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d26ca
5 [Tpaktuueckas padora Ne 2 «Paznenenune cmeceit (Ha 1 1 bubanoreka [IOK
[IpUMepe OYUCTKH ITOBAPCHHOM COJIHN )» https://m.edsoo.ru/ff0d28c8
6 |ATOMBI M MOJIEKYJIBI 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHE AIIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUECKUX 1 bubanoreka [IOK
DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThsie U CIOXKHBIC BEIIECTBA 1 brbmorexa LHOK
https://m.edsoo.ru/ff0d2a6c
9 |ATOMHO-MONEKY/ISIPHOE yUEHUE 1 butmmorexa [IOK
https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSHCTBA COCTaBa BEIIECTB. XUMUYECKas bubmuoteka [IOK
10 1 )
¢dopmyna. BareHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHOcuTenbHas atoMHas macca. OTHOCUTEIIBHAS 1 bubmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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KonnuectBo yacoB

Ne Hara DJeKTpoHHBIEC TU(POBHIE
Tema ypoka Kontponehsie |[IpakTudeckue
n/n Bcero U3yueHus | 00pa30BaTENIbHBIE PECYPCHI
paboThl paboThl
MOJICKYJISIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JisT XHMHYECKOTO JJIEMEHTA B COCTUHCHHUH 1 bubmorexa HOK
https://m.edsoo.ru/ff0d350c
13 KommgecTBo BemiecTBa. Mok, MossipHast Macca 1 Eggg:?fr;éelaii(.)rﬁlﬁo 45230
14 ®usnueckue U XUMHAYCCKUE SBICHHS. XUMHUYECKas PeaKIIHs 1 bubmorexa HOK
https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBHS NPOTEKAHUS XUMHUECKUX peaKInii 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHMSI MACChI BEIIECTB. XUMUUYECKUE 1 bubmoreka IIOK
YpaBHCHHS https://m.edsoo.ru/ff0d3b88
17 BrrunciieHust KOJIM4YeCTBa, MacChl BEIIECTBA MO YPAaBHEHUSAM 1 bubmoreka IIOK
XUMHUYECKHX PEaKInii https://m.edsoo.ru/ff0d5708
18 Knaccudukarus XuMUYECKUX peakiuii (CoeqMHEHNU, 1 bubmoreka [IOK
pas3JIoKEHHS, 3aMeIleHus, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — Y4EHBIN-IHITUKIIOTICIHCT. 1 E&Sggf;iiﬁgﬁlﬁo 440c4
20 [TpoBepounas padora o reme «BemecTBa 1 XuMHUYECKHE 1 bubanoreka [IOK
PEaKIIUI» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 1 bu6moreka IIOK
AIIEMEHT U TpocToe BeecTBo. O30H https://m.edsoo.ru/ff0d448e
29 duznyeckrue 1 XUMUIECKHE CBOMCTBA KUCIOPOaa (PeaKkIuu 1 bubmuoteka [IOK
okucieHus, ropeHue). [TorsTue 06 okcumax https://m.edsoo.ru/ff0d4614
23 CriocoObl moTydeHus: KUCIopo/ia B 1aopaTopuu 1 1 bubmuoteka [IOK
npoMbIIIIeHHOCTH. [IpruMeHeHue kucnopoaa https://m.edsoo.ru/ff0d497a
24 TeruoBoi 3 PeKT XUMUYECKOH peakIuu, TOHATHE O 1 bubnmuoreka [IOK



https://m.edsoo.ru/ff0d323c
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KonnuectBo yacoB

Ne Hara DJeKTpoHHBIEC TU(POBHIE
Tema ypoka Kontponehsie |[IpakTudeckue
n/n Bcero U3yueHus | 00pa30BaTENIbHBIE PECYPCHI
paboThl paboThl
TEPMOXUMHUYECKOM YPaBHEHHH, 9K30- U SHIOTEPMHUYCCKUX https://m.edsoo.ru/ff0d4790
PeaKIUIX
L — N e O oot
26 [Ipaxtuueckas padota Ne 3 no reme «lloxyduenue u 1 1 bubmuoreka LIOK
coOMpaHue KHCIOPO/Ia, H3yueHHE €ro CBONCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopon — anemeHT u npocroe Beniecto. Haxoxnenue B 1 bubmuoteka LIOK
pUpoJIe https://m.edsoo.ru/ff0d4dd0
28 DuU3NYECKrue U XUMUYECKHUE CBOMCTBA BOJIOPO/IA. 1 bubmoreka [IOK
[TpuMeneHme BOOpOIa https://m.edsoo.ru/ff0d4dd0
29 [[loHsATHE O KHCIOTAX U COJSAX 1 ]f?tptlgg:?fr;.eeliji(i(.)rlj 6045042
30 (CrocoOsI momy4eHus BOJAOpoa B 1aboparopuu 1 Eggggf;i:ii?rﬁ [§0d4ddo
31 [TpakTtuueckas padora Ne 4 o teme «llomyuenue u 1 1 bubanoreka [IOK
coOHpaHue BOJOPO/a, H3yUEHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
32 MonspHslii 00béM ra3oB. 3akOH ABOTaAPO 1 ]f?tptISJSI:I;I/Or;.eeI:JaS(%E)O.rIS /ff0d542e
33 Brruncienus o0béMa, KOJIHYECTBA BEIECTBA ra3a 1o ero 1 bubmuoreka IIOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenus 00bEMOB ra30B [0 YPaBHEHHIO PEaKIMK Ha 1 bu6moreka IIOK
OCHOBE 3aKOHA 00BEMHBIX OTHOIIEHUI ra30B https://m.edsoo.ru/ff0d5708
35 |Dusmnyueckue U XUMHYECKHE CBONCTBA BOBI 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 |CocrtaB ocHoBanuii. [lonsiTue 06 MHIUKATOPAX 1 Bubmorexa HOK

https://m.edsoo.ru/ff0d59e2
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KonnuectBo yacoB

Ne Hara DJeKTpoHHBIEC TU(POBHIE
Tema ypoka Kontponehsie |[IpakTudeckue
n/n Bcero U3yueHus | 00pa30BaTENIbHBIE PECYPCHI
paboThl paboThl
37 Bona xak pactBoputens. HacbleHHbIE 1 HEHACHIIICHHBIE 1 bubmuoreka LIOK
pacTBOpbl. MaccoBast 10715 BEIIECTBA B paCTBOPE https://m.edsoo.ru/ff0d5b40
s P e e S o e | 1 Bunioros LOK
- https://m.edsoo.ru/ff0d5eba
[PacTBOPEHHOTO BEIIECTBA»
39 [Iporepounas padora mo reme «Kucimopoa. Bomopoa. Boma» 1 Eggg?f;;ﬁ;iﬂﬁ 6006342
40 Oxcuapl: cocTaB, KiIacCHU(pHUKAIISA, HOMEHKIATypa 1 bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d664e
a1 [TonydeHne 1 XMMHYECKHUE CBONCTBA KUCIOTHBIX, OCHOBHBIX 1 bubmuoreka [JOK
1 aM(pOTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHOBaHMS: COCTaB, KiIacCU(pUKaIKs, HOMEHKIIATypa 1 bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [lonydyeHue U XUMHYECKHUE CBOMCTBA OCHOBAHUH 1 bubmorexa HOK
https://m.edsoo.ru/ff0d67ca
44 KucioTsl: cocTaB, KiaccupuKalus, HOMEHKIATypa 1 ]f?tptIngI:I;I/Or;.eeI:jasﬁ)O.rIj/ffO dfee?
45 [lonmy4yeHue U XMMHUYECKHE CBONCTBA KUCIOT 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0dfee2
16 Comnu (cpeaHue): HOMEHKIIATypa, COCOOBI MOMyYEHUS, 1 bubmuoteka [IOK
XHUMHUYECKHE CBOCTBA https://m.edsoo.ru/00ad9474
e e | 1 poro 0K
N https://m.edsoo.ru/00ad9b7c
COEJIMHEHU I
48 I'eHeTnueckas CBS3b MEXKIY KJIacCaMH HEOPTaHUIECKHX 1 bubmuoteka [IOK

COEIMHEHUN

https://m.edsoo.ru/00ad9a50
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KonnuectBo yacoB

Ne Hara DJeKTpoHHBIEC TU(POBHIE
Tema ypoka Kontponehsie |[IpakTudeckue
n/n Bcero U3yueHus | 00pa30BaTENIbHBIE PECYPCHI
paboThl paboThl
49 |06001menue u cucTeMaTru3anus 3HaHUK 1 Eggg?ﬁ;i;ii(.)rﬁ 100ad9ch?
[IpoBepounas padora o treme "OCHOBHBIE KJIACChI bubmuoreka LIOK
50 o 1 :
HEOPraHWYEeCKUX COCANHCHUIN https://m.edsoo.ru/00ad9ela
[lepBble MOMBITKY KJIACCU(PUKALIUN XUMUYECKUX FIEMEHTOB. bubmuoreka LIOK
51 1 :
[ToHsATHE O TPYIIaX CXOIHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [lepnonnueckuit 3axoH u lleproguueckas cucrema 1 bubmuoteka LIOK
XxuMudeckux 3inementoB JI. . Menneneesa https://m.edsoo.ru/00ada52c
53 [lepnosl, TPYIIIBL, IO PYIIITHI 1 bubmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 (Crpoenue atomoB. CocTaB aToMHBIX siaep. M3oTombl 1 ]f?tptlgg:?fr;.eeliji(i(.)rlj /00ada34?
55 CrpoeHue dIeKTPOHHBIX 0007I04YEK aTOMOB AJIEMEHTOB 1 bubmuoreka [JOK
[epuomuueckoii cucremsr /1. Y. Meneneesa https://m.edsoo.ru/00ada6bc
56 XapakTepUCTUKA XUMHUYECKOTO 3JIEMEHTA T10 €ro 1 bubanoreka [IOK
nojoxenuto B [leproanyeckoii cucreme J[. M. Menaencena https://m.edsoo.ru/00ada824
o7 Do peor s s prmn e | oo LOK
’ https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DNEeKTPOOTPUIIATEILHOCTh AaTOMOB XUMUYECKUX JIEMEHTOB. 1 bubmuoteka [IOK
MoHHas XAMUYECKast CBSI3b. https://m.edsoo.ru/00adaab8
59 [MTorosas KOMILUIEKCHAs padoTa . 1 1 bubmorexa LHOK
https://m.edsoo.ru/00adac34
60 KoaneHTHas MoisgpHas XUMUYECKas CBSA3b 1 bubmaorexa LIOK
https://m.edsoo.ru/00adaab8
61 [KoBaneHTHas HEMOJSpPHAS XUMHYECKas CBA3b 1 bubmmoreka [IOK
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KonnuectBo yacoB

Ne [Hara DNeKTpOHHBIE IU(PPOBHIE
Tema ypoxa Konrpoinbaeie (IIpaktuueckue
/1 Bcero U3y4YeHHUs | 00pa3oBaTeJIbHBIE PECYPCHI
paboThl paboThl
https://m.edsoo.ru/00adaab9
bubmoreka [IOK
1
62 [Crenern oxmcrerms. https://m.edsoo.ru/00adae28
63 |OKHCIUTETHPHO-BOCCTAHOBUTEIBHBIC PEAKIIHH 1 bubmiorexa LIOK
https://m.edsoo.ru/00adb076
bubmoreka [IOK
1
64 OKHCIIUTEIN U BOCCTAHOBUTEIIN https://m.edSOO.I’U/OOadbO76
65 [IpoBepounas pabora no teme «CTpoeHue atoma. 1 bubmuoteka LIOK
XUMHYUECKas CBSI3b» https://m.edsoo.ru/00adb486
66 BrinosiHeHWe yrpakHEHUM 10 TeMe BakHeuIme Kinacchl 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTUHCHHI https://m.edsoo.ru/00adb33c
67 Perienue 3a1a4 0 YpaBHEHHAM 1 bubmrotexa [JOK
a M https://m.edsoo.ru/00ad9ch?2
bubmoreka [IOK
1
68 Cocrasnerne OBP. https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 2 6

9 KJIACC
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KonnuectBo yacoB

Ne Hara DJeKTpoHHBIEC TU(POBHIE
Tema ypoka Kontponshsie [Ipakrnueckue
n/n Bcero u3yueHusi | oOpa3oBareIbHbIE PECYPCHI
paboThl paboThI
1 [lepuoauueckuii 3akoH. [lepuoauueckas cucrtema 1 bubmuoteka LIOK
xuMudeckux ainementoB JI. . Menneneesa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB XUMHYECKUX 1 bubmnorexa [IOK
AIIEMEHTOB MEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukarus u HOMEHKIIaTypa HEOPTaHUYECKUX 1 bubmmorexa [IOK
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMUYECKOH CBSI3U U TUIBI KPUCTAITUYECKUX 1 bubmoreka [IOK
peméTok https://m.edsoo.ru/00adbac6
5 |BXOOHOM KOHTPOJIb. 1 1
6 Knaccudukarus XMuMUYECKUX PEaKIUi MO Pa3InIHbIM 1 bubmuoreka [JOK
pHU3HAKaM https://m.edsoo.ru/00adbcb0
[TonsiTue o ckopocTn xumudeckor peakuuu. [lousrue o Bubmiorexa LIOK
7 |[TOMOTEHHBIX M reTepoTreHHBIX peakuusx [Ipakrnueckas 1 1 )
https://m.edsoo.ru/00adbe9a
paborta Nel
B mmomie s xapocts Macexof peaKii ! Biutmtoraxa LIOK
https://m.edsoo.ru/00adc28c
M0JIO’KEHUE XUMUYECKOTO paBHOBECHS
9  |OxucnuTeNbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH 1 Eubmorexa HOK
https://m.edsoo.ru/00adcade
10 Teopus snekTpoauTUUecKoi nucconuanuu. CuiabHbIE U 1 bu6moreka IIOK
CI1a0bIC IEKTPOJIHTHI https://m.edsoo.ru/00adcd68
11 HoHHble ypaBHEHUS peakLuit 1 butmmorexa TIOK
https://m.edsoo.ru/00add448
12 XHMMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHMI B CBETE 1 bu6muoreka IIOK
MpeCTaBICHUN 00 ANEKTPOTUTHIECKON AUCCOIAIINN https://m.edsoo.ru/00add5d8
13 Xwumuueckue cBONCTBa cojel B CBETE MPEACTaBIECHUI 00 1 bubnuoreka [IOK
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KonnuectBo yacoB

Ne Hara DJeKTpoHHBIEC TU(POBHIE
Tema ypoxa Kontpoiubsnsie [Ipaktnueckue
/1 Bcero M3y4YeHHUs | 00pazoBareIbHBIE PECYpChI
paboThl paboThI
AIICKTPOIUTHYECKOM TUCCOLUAIINN https://m.edsoo.ru/00add8b2
. bubamorexa [IOK
1
14 Tomsrmie o ruapomse coneit https://m.edsoo.ru/00add9d4
. . bubmmorexa [IOK
1
15 |[Pemenue ynpaxuenuit Ha PO u runponus coneil. https://m.eds00.ru/00addd12
16 [Ipaxtuueckas padota Ne 2. «Pemenue 1 1 bubmuoteka LIOK
AKCIIEPUMEHTAIBHBIX 337129 https://m.edsoo.ru/00addbfa
[IpoBepounas pabora mo reme «IEKTPOIUTHYECKas bubmuoteka LIOK
17 1 :
IHCCOoIUAns. XUMUYSCKHAE PEaKIMy B PaCTBOPAX» https://m.edsoo.ru/00addecO
18 OO6m1ast XapakTEepPUCTHKA TAIOTCHOB. XMMHUYECKHE CBOHNCTBA 1 bubmuoreka [JOK
Ha IpUMepe XJIopa https://m.edsoo.ru/00addfe2
19 Xnopooaopo. CoJisiHasi KUCJIOTa, XUAMUYECKHUE CBOMCTBA, 1 bubmoreka [IOK
MoJIy4eHue, MPUMEHEHHUE https://m.edsoo.ru/00ade104
[Tpaktuueckas padora Ne 3 o teme «lloyuenne consiHo#M bubanoreka [IOK
20 . 1 1
KHCJIOTHI, M3yUeHHE €€ CBONCTB https://m.edsoo.ru/00ade348
21 BrrunciieHus Mo ypaBHEHHUSIM XUMHYECKUX PEAKIIUM, €CITU 1 bubanoreka [IOK
OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bubmoreka [IOK
22 |O0miast XxapaKTeprCTHUKA AIeMEHTOB VIA-TpyIibl 1 https://m.edso0.ru/00ade64a
AnnoTpornHsie MoupuKanuu cepbl. Haxoxxnenue cepsl u bubmuoteka [IOK
23 | . . . 1 .
€€ COeIMHECHHI B pUpOIe. XUMHUECKUE CBOMCTBA CEPHI https://m.edsoo.ru/00ade64a
24 CepoBonopo, cTpoeHue, GU3nYecKue U XMuMUYECKre 1 bubmuoteka [IOK
CBOWCTBA https://m.edsoo.ru/00ade802
Oxcupbl cepbl. CepHas KHCIOTa, (pU3NUecKue u bubmuoteka [IOK
25 N 1 .
XHMUYECKHE CBOICTBA, MPUMEHEHHE https://m.edsoo.ru/00adea28
26 [Ipaktuueckas pabora Ne4 Pemenue skcrepuMeHTaIbHbBIX 1 1 bubnuoreka [IOK
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KonnuectBo yacoB

Ne Hara DJeKTpoHHBIEC TU(POBHIE
Tema ypoxa Kontpoiubsnsie [Ipaktnueckue
/1 Bcero M3y4YeHHUs | 00pazoBareIbHBIE PECYpChI
paboThl paboThI
3aaq 1o Teme Kucmopos u cepa. https://m.edsoo.ru/00adec8a
bubmoreka [IOK
1 1
27 MpoMexyTouHas aTTecTalys. https://m.edsoo.ru/00adec8a
28 pacnpoctpanemie s mpwpore, e ammrecie |1 Bu6morera LIOK
pacipoctp PHPOJIE, DM https://m.edsoo.ru/00adeea6
CBO¥CTBA. BBIumceHre MacCOBOM JIOJU BBIXO/1a TIPOAYKTA.
29 AMMHaK, ero (U3NYEeCKrue U XUMUIECKHIE CBOWCTBA, 1 bubmoreka [IOK
MOJyYCHHE U TPUMEHEHHUE https://m.edsoo.ru/00adf004
30 [Ipaxtuueckas pabota Ne 5 no teme «llonydyenne ammuaka, 1 1 bubmuoteka LIOK
M3yUYCHHE €r0 CBOMCTBY» https://m.edsoo.ru/00adf180
31 |AzoTHas KuciOTa, € PU3NIECKUE M XUMHYECKUE CBOMCTBA 1 bubmorexa HOK
’ https://m.edsoo.ru/00adf306
Hcrons30BaHrEe HUTPATOB U COJIEWM aMMOHUS B KaUECTBE
32 MUHEpaNIbHBIX yIOOpeHH. XUMUYECKOE 3arps3HEeHUE 1 bubmiorexa LIOK
. : https://m.edsoo.ru/00adf518
OKpY>Kalollei cpeibl COeTUHEHUSIMU a30Ta
dochop. Oxcua dpocdopa (V) u dhochopHas kuciora, bubanoreka [IOK
33 . 1 .
(bu3nUecKre U XUMHUYECKUE CBOMCTBA, IIOTyUYCHHE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue pocdaroB B Ka4eCTBE MHUHEPATbHBIX 1 bubanoreka [IOK
yI0OpeHwmid. 3arps3HEHUE MPUPOHON cpebl hocharamu https://m.edsoo.ru/00adfc20
35 Yrepon, pacpocTpaHeHue B pupojae, Guznyeckue u 1 bubmuoteka [IOK
XHUMHUYECKHE CBOCTBA https://m.edsoo.ru/00adfd9c
OKCE/II[LI yriaepoaa, ux pusndeckue U XUMHUYeCKHe Bubmiorexa [IOK
36 |cBolicTBa. DKOJIOTHYECKHE MPOOIEeMbI, CBI3aHHBIE C 1 )
https://m.edsoo.ru/00adfebe
okcuaoMm yriuepona (IV)
37 |YronbpHast KUCIIOTA U €€ COMNH 1 bummorexa [IOK

https://m.edsoo.ru/00ae006¢
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KonnuectBo yacoB

Ne Hara DJeKTpoHHBIEC TU(POBHIE
Tema ypoka Kontponshsie [Ipakrnueckue
/1 Bcero M3y4YeHHUs | 00pazoBareIbHBIE PECYpChI
paboThl paboThI
3 yirextenora ras. Kacermenon peakin o pbonar- | 1 i uGmiorexa LIOK
ZIZHH ’ pealt P https://m.edsoo.ru/00ae027e
[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX bubmuoteka LIOK
39 1 )
KaK O COCIMHEHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 [lepBoHavanbHBIE MPEICTABICHUS 00 OpraHMYEeCKUX 1 bubmuoteka LIOK
COEMHEHUSX. https://m.edsoo.ru/00ae080a
. bubmuoreka [{JOK
1
4l KpemHuii u ero coeuHeHus. https://m.edsoo.ru/00ae0bf2
[TpoBepounas padota o Teme «BakHee HeMeTalIbl U bubmuoreka [JOK
42 1 :
UX COCTUHEHUSD) https://m.edsoo.ru/00ae0e18
OO01as XxapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB —
METaJlJIOB. MeTalmndecKas CBI3b U MeTaJIndecKast bubmoreka IIOK
43 . , 1 :
KpUCTa/UTHYecKas pemérka. dusnuecknue CBONCTBA https://m.edsoo.ru/00ae103e
METalJIoB
XUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMHUYECKUI bubanoreka [IOK
44 N 1 :
PSI HANPSKEHUH METaJIOB https://m.edsoo.ru/00ae1156
45 Boracnenon o ypaswerum xmmiacexix pen,ccmn |1 BuGmorexa LIOK
yp PCAKIHH, https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COACPKUT MPUMECU
bubanoreka [IOK
1
46 [MomaTue 0 KOppo3HH METAIIOB https://m.edsoo.ru/00ae1278
bu6muoreka IIOK
1
47 [lenoumnrie meTab: https://m.edsoo.ru/00ae14b2
48 Oxcunabl ¥ TUAPOKCUIBI HATPHS U KaJIus 1 bummorexa [IOK

https://m.edsoo.ru/00ael4b2
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KonnuectBo yacoB

Ne Hara DJeKTpoHHBIEC TU(POBHIE
Tema ypoka Kontponshsie [Ipakrnueckue
/1 Bcero M3y4YeHHUs | 00pazoBareIbHBIE PECYpChI
paboThl paboThI
49 [lenovyHO3eMeTbHBIC METAIIIBI — KATBIIUNA U MarHU 1 bubmmorexa LIOK
https://m.edsoo.ru/00ae15e8
50 Baxwuennne coequHEHNUA KaabIMs 1 bubinorexa [JOK
https://m.edsoo.ru/00ae15e8
51 Pemenue 3ama4 1Mo ypaBHEHUSIM PEaKIIUMN. 1
N N bubmuoreka [JOK
1
52 DKécTkocTh BOJBI M CIIOCOOBI €€ yeTpaHSHUS https://m.eds00.ru/00ae1886
Pemienue 3a1a4 u ynpaxHEHUN 10 TEME METAIUIBI 1-2 A bubmuorexa [JOK
53 1 )
rpYIIIL https://m.edsoo.ru/00aelae8
. bubmoreka IIOK
54 AmommHif 1 https://m.edsoo.ru/00aelc64
. bubmoreka IIOK
55 |AmdoTepHBIe CBOWCTBA OKCHA M THIPOKCH 1A 1 https://m.eds00.ru/00ae1c64
bubmoreka [IOK
56 pieneso L https://m.edsoo.ru/00ae1d86
bubmoreka [IOK
57 Oxcunsl, ruapokcuabl U cou xxenesa (1) u xemnesa (11I) 1 https://m.eds00.ru/00ae35e6
58 |Pemenue ynpaxuenuit no teme "XKenezo" 1
[Ipaktuueckas pabota Ne 7. PemieHue skcriepuMeHTaIbHBIX bubmuoteka [IOK
59 . 1 1
3aJ71a4 1o TeMe «BakHEeUIne METAIUIBI U UX COECIUHEHUSD https://m.edsoo.ru/00ae3de8
bubanoreka [IOK
1 1
60 [MToroBas KOMILIEKCHas paboTa. https://m.eds00.ru/00ae1750
61 BrrurcneHus o ypaBHEHUSIM XUMHUYECKUX PEAKIIUN, eCIH 1
OJIMH M3 PEareHTOB JIaH B N30BITKE UM COJIEPKUT MPUMECH.
62 [IpoBepouHas pabota no Teme «BaxkHel1re MeTamibl 1 UX 1

COCAUHCHU A
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KonnuectBo yacoB

Ne [Hara DNeKTpOHHBIE IU(PPOBHIE
Tema ypoxa Kontponshsie [Ipakrnueckue
n/n Bcero u3yueHusi | oOpa3oBareIbHbIE PECYPCHI
paboThl paboThI

63 |BemecTBa u Marepuaibl B IOBCETHEBHOM KU3HU YeJIOBEKA 1 bubmorexa TIOK
https://m.edsoo.ru/00ae3f50

64 Xumuueckoe 3arps3HEHUE OKPYKAIOIIEH CpeJIb 1 bubmmorexa LIOK
https://m.edsoo.ru/00ae4270

65 [Ponp XMMHH B PEIICHUH SKOJIOTHUECKUX TPOOIEM 1 bubmorexa HOK
https://m.edsoo.ru/00ae4270
bubmuoteka LIOK

66 (Cocrasnermme OBP . https://m.edscL)Io.ru/OanOdOa

. bubmuorexa [JOK

67 Pemenne ynpaxuennii na PHO . https://m.edsg).ru/OOadb33c

68 Pemenue 3amad Mo ypaBHEHUS pEaKITUH. 1 bubmmorexa LIOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 7
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YYEBHO-METO/JMYECKOE OBECIHHIEYHEHHE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIUIAA YYEHUKA

8 KJIIACC

Xumus. 8 xnacc/Pynsutuc ILE., ®enpaman @.1°, AximonepHoe obuiectBo «MznarensctBo «IIpocBemenue»;
9 KJIACC

Xumus. 9 xnacc/Pynzutuc IE., ®enpaman @.I°, AkuuonepHoe obmectso «M3narensctBo «IIpocBemenuey.

METOANYECKHUE MATEPHUAJIbI 1JIS1 YUUTEJISL

8 KJIACC

Haranbs lapa: Xumust. Ypoku B 8 knacce. [Tocobue amst yuutens
9 KJIACC

Haranbs lapa: Xumust. Ypoku B 9 knacce. [Tocobue st yuntens

HOUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET

8 KJIACC
https://resh.edu.ru/

9 KJIACC
https://resh.edu.ru/



