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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMHM Ha YPOBHE OCHOBHOT'O O0ILIEro 00pa3oBaHMs COCTaBJIEHA HA OCHOBE TPEOOBAHUH K
pe3yJibTaTaM OCBOCHHSI OCHOBHOHM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIero oopa3oBaHus,
npezacrasieHHbx B PI'OC 00O, a Taxxe Ha OCHOBE (enepaabHoi pabodel mporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHIIEIIINY MIPEToJaBaHus yueOHOTro peMeTa «XUMHUsS» B 00pa30BaTeIbHBIX OPraHU3aIHIX
Poccuiickoit @enepanuu.

[Iporpamma 1o Xxumun aET NPEACTaBICHUE O LENAX, O0IIel cTpaTeruy 00y4eHHsl, BOCHUTAHHUS U Pa3BUTHUS
00y4aromMXcs CpeACTBAMU Y4eOHOT0 IPEeAMETa, YCTaHABINBAET 00sI3aTEIbHOE IIPEIMETHOE COAEPKAHNUE,
HpeaycMaTpUBaeT pacipeieJIeHUe ero 1o KjaccaM U CTPYKTYPHUPOBAHHUE 10 pa3/iesiaM U TeMaM IIPOTrPaMMBbl 110
XUMHHU, ONPCACTIACT KOJITMYCCTBCHHBIC U KAYCCTBCHHBIC XapPaKTCPHUCTUKU COACPKaHNA, pPCKOMCHAYCMYTO
HIOCJICZIOBATEIEHOCTD N3YYCHUSI XUMHHU C YYETOM MEKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSA3EH, JTIOTUKU
y4eOHOro nporecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuxcsl, ONpeaessieT BO3MOKHOCTH IIPeAMeTa IS
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUSI OCHOBHON 00pa30BaTeIbHOM MTPOTpaMMBbl Ha YPOBHE
OCHOBHOTO 0011Iero 00pa3oBaHus, a TakKe TPeOOBAHUH K pe3ysbTaTaM 00y4eHHs XMMUU Ha YPOBHE IeNIei
U3y4EHUS MPEeIMETa U OCHOBHBIX BU/IOB YUeOHO-TIO3HABATEIBHON ICATEILHOCTH 00YUYArOIIETrocs 10 OCBOSHHIO
y4eOHOTr0 CO/IEPIKAHMUS.

3HaHUE XUMHHU CIIY’)KUT OCHOBOH [t (HOPMUPOBAHHUS MUPOBO33PEHUS 00YJAIOIIETOCS, €r0 MPEICTABICHUH O
MaTepHaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAOT (POpMUpYEMble XUMHUEH IPECTaBICHUS O
B3aMMOIIPEBPAIICHUSIX SHEPTUU M 00 HBOJIIOIMH BEIIECTB B MPUPOJIE, O MYTAX PELUICHUS TTI00AIBHBIX MTPOOIIeM
YCTOMYMBOTO Pa3BUTHA YEJIOBEUECTBA — ChIPHEBOM, SHEPIreTUYECKOM, MUIIIEBOM U HKOJIOTUYECKOM 6€3011acHOCTH,
poOJIeM 3IpaBOOXpaHEHUSI.

I/ISYI{CHI/IC XUMUU:

CIOCOOCTBYET peanu3aliii BO3MOKHOCTEH I caMOpa3BUTHSA U (OPMHUPOBAHUS KYIbTYpPbl JMUHOCTH, €€ 001eit
U QYHKIIMOHAJIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBILIUIEHUS] U TBOPUECKUX CIIOCOOHOCTEN 00YJarouXcs, HABBIKOB UX
CaMOCTOSITENIbHOM y4eOHOI 1eTeNbHOCTH, SKCTIEPUMEHTAIIBHBIX M UCCIIEI0BAaTEIbCKUX YMEHUN, HEOOXOJUMBIX
KaK B IOBCEHEBHOM KU3HU, TaK U B IPO(PECCUOHATILHOMN 1A TebHOCTH;

3HAKOMUT CO CHEIM(PHUKON HAYYHOTO MBIIIICHHSI, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3MJIsAIa HA €IMHCTBO
MpupoAbl 1 4CJIOBEKA, ABJIAACTCA OTBETCTBCHHBIM 3TAIIOM B q)OpMHpOBaHI/II/I eCTeCTBeHHO-Hay‘IHOﬁ T'paMOTHOCTH
o0OyJaromuxcs;

crocoOcTByeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K
YeI0BEKY, BHOCUT CBOM BKJIAJ] B OKOJIOTUYECKOE 00pa30BaHUE O0YUArOIIMXCS.

JlaHHbIe HampaBJIeHUs B 00YYEHUU XUMHH 00€CTIeUMBAIOTCS CIIEIMPHUKON cofep kaHusl yueOHOTro peaMeTa,
KOTOPBIH SIBJISIETCS TIE€IarOTHYECKH aJalTUPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMHH Ha ONpeIeIEHHOM
Jrare e€ pa3BUTHs.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111ero 00pa30BaHMsI OPUEHTHPOBAH HA OCBOEHHE 00YJarOIIMMHUCS CUCTEMBI
[IEPBOHAYAJIBHBIX IOHATUM XUMUH, OCHOB HEOPIaHMYECKON XUMHUH U HEKOTOPBIX OTIEIbHBIX 3HAYUMBbIX
MOHATUN OPTraHUYECKON XUMUH.

CtpykTypa copep:kaHHs IPOTrpaMMBbI 0 XUMHH ¢(hOpPMHUPOBaHA HA OCHOBE CUCTEMHOTI'0 MOJX0/1a K €€ N3YUEeHHUIO.
CopepxaHue CKJIabIBAECTCS U3 CUCTEMBI IOHATUH O XUMUYECKOM DJIEMEHTE U BELLIECTBE M CUCTEMBI ITOHATHI O
XUMHUYecKOH peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO OpPraHU30BaHbI [0 MPUHIUITY TOCIEI0BATEIBHOIO
pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKHUX MTPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOT'O YYCHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;
— [lepuoanueckoro 3akona [[. . MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUCHUA O CTPOCHUHU aTOMA U XUMHUYECKOM CBA3U,



— MPECTaBICHUH 00 IEKTPOIUTUIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

TeOpeTI/I‘ICCKHe SHaHUA paCCMAaTPHUBAOTCA HAa OCHOBC SMITMPUYCCKHU IMOJTYYCHHBIX U OCMBICIICHHBIX (l)aKTOB,
Ppa3BHUBaIOTCA IIOCIEA0BATEIIEHO OT OJJHOI'O YPOBHSA K JPYIrOMY, BBIIIOJIHAA (bYHKI_[I/II/I 00BICHEHUS U
IMPOTrHO3UPOBAHUA CBOfICTB, CTPOCHUA U BO3MOXKHOCTEH MPAKTUYCCKOI'o MPUMCHCHHA U MOJYYCHUA U3YyIACMBbIX
BC€IICCTB.

OcBoeHHE MTPOrPaMMBI 0 XHMHH CITIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHHS O XMMHUYECKON COCTABIISIONICH
HAyYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOI MPUPO/Ibl, IEHHOCTHOTO OTHOUICHHS K HAYYHOMY 3HAHHIO U
METO/IaM MO3HaHus B HayKe. M3yueHne XuMuu IporuCXOoAUT C MIPUBJICUCHUEM 3HAHUN U3 paHee U3yUEHHBIX
y4eOHBIX mpeaMeToB: «OKpysxaronuii Mup», «buomnorus. 5—7 kinaccei» u «du3nka. 7 Kiaccey.

[Tpy n3yyeHnn XMMHUU NPOUCXOAUT (POPMHUPOBAHNE 3HAHUH OCHOB XMMHUYECKON HayKH Kak 001acTu
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IPAKTUYECKON IEATEIbHOCTH YEJIOBEKA U KAK OJTHOI'O U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpBI. 3a/1aya yyeOHOro MpeIMeTa COCTOUT B (POPMHUPOBAHUY CUCTEMbBI XUMHUECKUX 3HAHUH —
BOXHEHIINX (DAKTOB, MMOHATUHN, 3aKOHOB U TEOPETUIECKUX TTOJIOKEHHH, JOCTYITHBIX 0000IIeHni
MHUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKH, B IPUOOIIEHUH K HAyYHBIM METO/1aM ITO3HAHUS [IPU U3Y4YEHUH
BELIECTB U XMMHUYECKUX PEaKLUii, B ((OPMUPOBAHUU U PA3BUTHU [103HABATEIbHBIX YMEHUM M UX IPUMEHEHUU B
y4eOHO-1103HaBaTeIbHON U yueOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH IIPABUII 0€3011acCHOTO
oOpallieHus ¢ BEIIeCTBaMU B ITOBCEIHEBHOM JKU3HHU.

HpI/I HU3YUCHUH XUMHNH Ha YPOBHC OCHOBHOT'O O6IH€FO 06pa30BaHI/IH BaXHOC 3HA4YCHUC HpI/IO6peJ'II/I TaKuC OCJu,
KakK:

— (opMUPOBAHNE UHTEIUICKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHMIO, COTPYAHHYECTRY,
CaMOCTOSITENIbHOMY MIPUHSITHIO PEIICHUI, CIOCOOHOM alaliTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSIM
KU3HH;

— HaIPaBJICHHOCTh OOYUEHUS Ha CUCTEMATHYECKOE MPUOOIICHUE 00YUAOIIMXCS K CAMOCTOSTEIIbHON
MO3HABATEJIbHOM 1€ATENbHOCTH, HAYYHBIM METO/AaM M03HaHUs, GOPMUPYIOLIUM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

— obecrieueHue yCIoBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YyUYaIOIIMMUCS ONBITA pa3HOOOpa3HOH
JACATCIIbHOCTH, IIO3HAHUA U CaMOIIO3HAHUA, KIIFOUEBBIX HABBIKOB (KJ'II-O‘-I@BI)IX KOMHGTGHHHﬁ), HUMCIOITUX
YHUBEpCaJIbHOE 3HaU€HHE /ISl PA3IUYHBIX BUJIOB JESATEILHOCTH;

— (hopmupoBaHue 001IeH PYHKITMOHATHHOM U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM UHCJIE YMEHHI
OOBSCHSTH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIET0 MUPA, UCIIONb3ys 3HAHUSI M OMBIT, TOJYyYEHHBIE TIPU U3YYECHUU
XUMHUU, TPUMEHSTh UX MPU PEIICHUH MPOOJIEM B MIOBCETHEBHOM KU3HU U TPYIOBOH JCSITEIBHOCTH;

— (hopmupoBaHHe Yy 00yJarONuXcsi TYMaHUCTUYECKUX OTHOIIEHUN, TOHUMAaHUS IEHHOCTH XUMHYECKUX 3HAHUHN
JUTSL BBIPAOOTKH DKOJIOTUYECKH 11€TIECO00PA3HOTO TOBEICHHUS B OBITY U TPYAOBOH JEATEIHLHOCTH B IENIAX
COXPAHEHHUS CBOETO 3J0POBbs U OKPYKAIOIIEH MPUPOTHON CPEBI;

— pa3BUTHE MOTHBAILIMU K OOYUYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHHSI
00IIIeYeTOBEYECKUX [ICHHOCTEMN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOMHUIIS M HAPABIEHHOCTH JaIbHEHIIIEro
o0OyueHwusl.

OO0r11ee YUCII0 YaCOB, OTBEACHHBIX IS H3yUEeHHUs] XUMUHU HA YPOBHE OCHOBHOT'O 00IIEr0 00pa3oBaHus,
cocraiisieT 136 vacoB: B 8 kiacce — 68 wacos (2 yaca B Henmenmo), B 9 kiacce — 68 yacos (2 gaca B HeJIEIIO).



COJAEPKXAHUE OBYYEHUA
8 KJIACC
IlepBoHayabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poip XMMUM B )KU3HU YeJIOBEKa. XUMUA B cUcTeMe HayK. Tena u BemecTBa. @uznyeckue
CBOMCTBA BEILIECTB. ATrperarHoe cocTosiHue BemiecTB. [loHsaTre o Merogax nmo3Hanusi B Xumuu. YucTeie BelecTra
u cmecu. CriocoObl pa3eieHus] CMECeil.

ATOMEI 1 MOJICKYIJIBI. Xumuueckue 3J1eMeHThl. CHMBOJIBI XUMUYECKHUX 3JIEMEHTOB. HpOCTbIe " CJIIOXXHBIC
BE€IICCTBA. ATOMHO-MOJ’IeKy.]UIpHOG YUCHHUC.

Xumudaeckast (I)OpMy.]'Ia. BaneHnTHOCTE aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BC€IICCTB.
OtHocurenbHas aroMHas Macca. OTHOCUTEIbHAS MOJICKYJIApHasA Macca. MaccoBas 1011 XUMHYECKOI0 JIeMEHTa
B COCIUHCHHNU.

KommuectBo BemectBa. Moib. MossipHast macca. B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX
eMHuI] BelecTBa. Pacu€rel mo popmysiaM XUMHYECKUX COETMHEHUH.

Ou3nyecKue U XUMUYECKHE SABICHUS. XUMHUECKas peakius U e€ MpU3Haku. 3aKOH COXPAHEHUS MaCChl BELIECTB.
Xumudeckue ypaBHeHHs. Kitaccupukamusi XAMUYIeCKUX PEAKIHi (COSTUHEHUS, PAa3TIOKEHUS, 3aMEIICHUS,
oOMmeHa).

Xumuueckuii IKCnepumenm

3HaKOMCTBO C XUMHUYECKOU TIOCY/I0H, MpaBMJIaMH paboTHI B Ta0OpaTOPHH U MPUEMAaMHU OOpPAIIEHUS C
71a00paTOpPHBIM 000PYIOBAaHHEM, H3YYCHUE U OTIMCAHUE (DU3HMUYECKUX CBOWCTB 00Pa3I0B HEOPTaHUICCKUX
BEIIECTB, HAaO0IeHNe (GU3NUECKUX (TUTaBJICHHUE BOCKA, TassHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KHUIICHUE 1
KOHJCHCAIIUS BOJBI) U XUMHUECKUX (TOpEHUE CBEUH, MPOKAIMBaHIE METHOM MTPOBOJIOKH, B3aUMOJICHCTBHIE Mesa
C KUCJIOTOM) SIBJICHUM, HAaOJI0/IEHUE U ONUCaHKE TPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaKuil (pa3ioKeHue
caxapa, B3auMOJICHCTBUE CEPHOU KUCIIOTHI C XJIOPHUAOM Oapusi, paznoxkenue ruapokcuna meau (1) mpu
HarpeBaHWH, B3aMMO/JIEHCTBHE Kese3a ¢ pacTBopoM cond Menu (1), u3ydeHue cnocoOoB pa3esieHust CMECei: ¢
MOMOIIbIO MarHuTa, GUILTPOBAHUE, BBIMTAPUBAHUE, TUCTHILISAIMS, XpoMaTorpadus, MpoBeIeHUEe OYNCTKU
TIOBApPEHHOM COJM, HAOJI0JICHUE U OMMCAHUE PE3YIbTaTOB MPOBEICHHS OTIBITA, MILTIOCTPUPYIOIIETO 3aKOH
COXPaHEHUS MACChI, CO3JaHNE MOJIeTIeH MOJIEKYT (IIapOCTEPIKHEBBIX ).

BaskHeiinue NPpEeACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucnoposa — aneMeHT u npocroe BeuecTBo. Haxoxaenue kuciopoia B
npupoze, Gpu3ndeckue 1 XuMUUYeckre cBoicTBa (peakiuu ropenus). Okeuapl. [IpuMenenue kuciaopoaa.
CrniocoOblI MostydeHus KUCIopo/ia B 1abopaTOpUU U MPOMBIIIEHHOCTH. KpyroBOpoOT KKcI0poaa B IPUPO/IE.
O30H — a;utoTpoIHAs MOAUDUKALIUS KUCIOPOJIA.

TenoBoit 3hpexT XuMU4IeCKOl peakiiu, TEPMOXUMHUECKUE YPAaBHEHUS, 9K30- U SHAOTEPMHUUECKUE PEAKIIHH.
ToruBo: yrosib U MeTaH. 3arps3HeHre BO3/1yXa, YCUJIeHHE TapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO
CI04.

Bognopon — snemeHT u npoctoe BeniectBo. HaxoxieHue Boioposaa B npupoe, Gpu3ndeckue u XuMUYecKue
CBOWCTBA, IPUMEHEHHE, CIIOCOOBI MoTy4eHus. Kucinotel u conu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoMCTBa BoAbl. Bona kak pactBoputens. PacTBopsl. HackllieHHBIE M HEHACBIILIEHHBIE PACTBOPHI.
PactBopumocTs BemecTB B Boge. MaccoBast 10J1s1 BELIECTBa B pacTBOpE. XMMHUECKHUE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpPOB B IPUPOJIE U B KU3HU YesioBeKa. KpyroBopoT BoAbl B IpUpPOJie. 3arpsi3HEHUE
IpUPOAHBIX BoA. OXpaHa M 0YMCTKA IPUPOAHBIX BOJ.



Knaccudukanus Heopranmueckux coequaennii. Okcuanl. Kiaccudukanus oKCHI0B: colleo0pa3yronime
(ocHOBHBIE, KUCIIOTHBIE, aMpoTepHbIe) U HeconeoOpa3yromue. Homenkiarypa okcunoB. dusnueckue u
XUMHUYECKHE CBOMCTBa OKCUAOB. [lonyuenue okcuioB.

OcnoBanus. Knaccuukanus ocHOBaHU: MIENOYN M HEPACTBOPUMBIE OCHOBaHM. HOMEHKIIaTypa OCHOBaHMI.
du3nyecKne 1 XMMHUYECKHEe CBOMCTBAa ocHOBaHUM. [loydyeHne ocHOBaHMiA.

Kucnotel. Kmaccuduxarms kucinor. Homenknarypa kucinor. @u3ndecKue i XUMUIECKHE CBONCTBA KUCIIOT. Psin
aktuBHOCTH MeTauioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenkiarypa coneit. @u3ndeckue 1 XMMUYECKUE CBOMCTBA colieil. [lomyuenue comnen.
I'enernueckas cBsA3b MEXKY KilacCaMH HEOPraHUYECKUX COETMHEHUI.
Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIpe/ie/IeHUE COJIepKaHUs KUCIOPoia B BO3/lyXe, M0JIydyeHe, COOMpaHue, paclio3HaBaHUE U
U3y4eHHE CBOMCTB KUCIOPO/Ia, HAOIIOICHHE B3aUMOICHCTBHS BEIIECTB C KHCIOPOJAOM M YCIOBHS
BO3HUKHOBEHUS U MIPEKpaIleHUs ropeHus (Ioxapa), 03HaKOMJIEHUE ¢ 00pa3liaMu OKCHUJIOB U OITMCAHUE UX
CBOWCTB, MMOJIy4eHHEe, COOMpaHKe, paClIO3HABAaHUE U U3YUEHHE CBOWCTB BOJOPOIa (TOPEHHUE), B3aUMOICHCTBHE
BostopoJia ¢ okcuioM Meau (II) (BoO3MOXKHO HCTI0NIb30BaHUE BUIEOMATEPHAIIOB), Ha0III0IeHHEe 00Pa31l0B BEILIECTB
KOJIMYECTBOM | MOJIb, HCCie10BaHUE OCOOEHHOCTEN PACTBOPEHMSI BELLIECTB C PAa3IM4YHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEICIEHHON MacCOBOM 10JIEH PACTBOPEHHOTO BEIIECTBA, B3AUMOACHCTBUE BOBI
¢ MeTajulaMu (HaTpUEM U KajbliieM) (BO3MOXKHO MCIIOJIb30BAHKIE BUACOMATEPUAIIOB), UCCIIEIOBaHIE 00Pa3IioB
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHHs OKPACKU MHIMKATOPOB B PacTBOpax
KUCJIOT U I1eJIouel, u3ydeHue B3aumoieicTBus okcuia meau (I1) ¢ pactBopom cepHON KUCIOTHI, KUCIIOT C
MeTaJlJIaMM, PeaKLui HEUTpaIu3aliy, I0Jy4€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO METalla
JIPYTUM U3 pacTBOpPA COJIH, PELIEHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe « BakHeume Kiaccsl
HEOPraHUYECKUX COEAUHEHUI».

IMepnonnyecknii 3axon u Ilepuoanyeckas cucrema xumudeckux djeMeHToB /1. U. Menpaeneea. Ctpoenne
aToMOB. XUMHYeCKasA CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINU

[TepBble MOMBITKY KIaCCU(PHUKAITUN XUMUYECKUX AJ1eMeHTOB. [[oHATHE O TpyMIax CXOAHBIX 2JIEMEHTOB
(1Ie70YHbIE U IIEeTOYHO3EMENIbHBIE METaJUIbI, TaJIOT€HbI, MHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOPbIE 00pa3yIoT
amM(bOTepHBIE OKCUABI U TUIAPOKCUIBI.

Ilepnoanueckuii 3akoH. Ilepuoauueckas cucrema xuMuueckux anemeHToB [[. . Menneneesa.
Kopotkonepuoanas u jymmaHonepuoanas ¢popmsl Ileproanueckoit cucreMbl XuMudeckux aneMenTos /1. U.
Menaeneesa. [lepuoapl u rpynmbsl. PU3HYECKUN CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NIEPHUOAA U TPYIIIIBI
3JIEMEHTA.

Ctpoenue atoMoB. CoctaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHUe 3MEKTPOHHBIX 000JI0YE€K aTOMOB
nepBbIx 20 xuMuueckux anemeHToB [lepuoanueckon cucremsl /. 1. MenneneeBa. Xapakreprucrruka
XAMHYECKOI0 3JIEMEHTA 110 €ro MnoJjokeHuto B [lepuoanueckoit cucreme . . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHMSI paiyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAJUINYECKUX U HEMETAITIMYECKUX
CBOMCTB I10 TpyNIaM ¥ NepHOJIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoanueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB ISl pa3BUTHUS HAYKU U
npaktuku. J[. 1. MenpaeneeB — yd€HbIN U TpakJaHUH.

Xumunueckas cBsi3b. KoBajeHTHas (moJisipHasi U HEMOJIApHAsi) CBSI3b. DJIEKTPOOTPHUIATETbHOCTh XUMHUYECKHUX
31eMeHTOB. MloHHas CBsA3b.

Crenenp okucieHus. OKUCIUTENILHO-BOCCTAHOBUTEIIHLHBIC PCaKIuu. Hpoueccm OKHCJICHHSA 1 BOCCTAaHOBJICHU .
OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:



u3ydeHre o0pa3IoB BEIIECTB METAIIOB U HEMETAIIJIOB, B3aMMOJICHCTBUE THAPOKCH/IA IIMHKA C PAaCTBOPaMH
KHCJIOT U I1IeJI0ueil, MPOBEIEHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPhl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHUs, COCTMHEHHUS ).

Mesricnpeomemmnie ceasu

Peannsaunﬂ MCKIIPECAMETHBIX CBsA3EH IIpy U3YUYCHHUH XUMHU B 8 Kmacce OCYHICCTBIACTCA YEPE3 UCITIOJIB30BAHUE
KakKk O6H.[I/IX CCTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaK U HOHSITI/If/'I, SABJIAIOIMUXCA CUCTCMHBIMU IJI OTACJIIBHBIX
NpeaAMETOB €CTCCTBCHHO-HAYYHOI'O IIUKIIA.

OO01mure ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIHU3, CUHTE3,
KJaccuukanusi, MepuoAMIHOCTh, HAOJIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAaHNE, U3MEPECHHE, MOJICITb, SIBIICHHE.

®u3uKa: MaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHI, U30TOIbI, PaJIMOaKTUBHOCTb, MOJIEKYJIA,
IIEKTPUICCKUH 3apsiJl, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, Ta3, ((U3NIEeCKIE BETUIHHEI,
€IMHUIIBI K3MEPEHUSI, KOCMOC, IJIaHEeThI, 3BE3/1b1, COHIIE.

Buonorus: ¢porocuntes, npixanue, ouocepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TIOPO/IBI, MTOJIC3HBIE HCKOITAEMBbIC, TOTLTUBO, BOJTHBIC
pecypchl.

9 KJIACC
BemecTBo M XUMHYeCKasl peaKusi

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH. HepI/IOI[I/IquKaH CHUCTEMAa XUMHNUYCCKHUX 3JICMCHTOB I[ H. Menneneena. CTpOCHI/Ie
aTOMOB. BaKOHOMepHOCTI/I B U3MCHEHHUH CBOMCTB XMMHYECKHUX DJICMCHTOB MEPBBIX Tpex NnepruoaoB, Kajiusi,
KaJIbIIUA U UX COCAUHEHHI B COOTBETCTBHUH C IIOJIOKEHHEM 3JIEMEHTOB B HepHOI[I/I‘{CCKOﬁ CUCTCMC U CTPOCHUCM
X aTOMOB.

CTpOGHI/IC BEIICCTBA: BUAbBI XHUMHYSCKOM CBSI3U. THIIBI KPUCTATINIMYCCKUX pCIHéTOK, 3aBHCHUMOCTE CBOMCTB
BCIICCTBA OT THUIIA KpHCT&J’IJ’IH‘lCCKOﬁ peH_IéTKI/I u BHUOA XHUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XMMUUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K
Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COCAUHEHUM, TCHETUYECKAs CBSI3b HEOPTraHUUECKUX BEILIECTB.

Knaccugukarus XuMHUECKUX peaklyii O pa3IMuHbIM IMpU3HAKaM (110 YUCITY U COCTAaBY YYaCTBYIOIIUX B
peakLuu BELIECTB, M0 TEII0BOMY 3((PEKTY, IO U3MEHEHHUIO CTENIEHEH OKUCIEHUSI XUMUYECKUX JIEMEHTOB, 110
00paTUMOCTH, MO YYaCTHIO KaTalnu3aTopa). IK30- U SIHAOTEPMHUUECKUE PEaKIH, TEPMOXUMUYECKHE YPaBHEHHUS.

[TonsiTue o ckopocTu XUMHUYECKOM peakuuu. [lonarre 00 oOpaTUMBIX U HEOOPATUMBIX XMMHUECKUX PEAKIUAX.
[IoHsATHE O TOMOT€HHBIX U IeTepOreHHbIX peakuusx. [Ionarue o karanuse. [IoHsATHE O XUMUUYECKOM PaBHOBECUH.
@DakTOpPBI, BAUSAIOIINE HA CKOPOCTh XUMHYECKON PEAKIINH U IOJ0KEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCIIUTENEHO-BOCCTAHOBUTEIILHEIE pc€aKkuuu, BHCKTpOHHBIfI OaJIaHC OKUCIIMTEIILHO-BOCCTAHOBUTEIILHON
peakiuu. CocTaBneHHE YPAaBHEHHU OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIUi C UCIIONh30BAaHHEM METO/1a
3JIEKTPOHHOTO OajaHca.

Teopml 3J'ICKTpOJII/ITI/I‘-IeCKOI7I AucCconuanuu. BHCKTpOHHTBI 1 HEOJICKTPOJINUTHI. KaTI/IOHBI, aHUOHBI. MeXaHu3M
Aucconuanvi BEIICCTB C pa3JIMUHBIMU BUJAMU XUMHYECKOH cBsA3U. CTeIeHb JUCCOLHaIu. CuibHBIE U ca0bIe
OJICKTPOJIUTHI.

Peakmun noHHOTO 0OMEHa. Y CTIOBHS MPOTEKaHUS peakluii HOHHOTO OOMEHa, MOJIHBIE U COKPAIEHHBIC HOHHBIE
ypaBHeHUs peakinii. CBOMCTBA KUCIOT, OCHOBAHUN U COJICH B CBETE MPEICTABICHUH 00 DJICKTPOTUTHICCKOM
nuccormanuu. KauecTBeHHbIE peakliui Ha MOHBL. [loHsATHE O THIpOIU3e Coeil.

Xumuueckuii IKCnepumenm



03HAKOMJIEHHE C MOJEJIIMUA KPUCTAIINYECKUX PEIIETOK HEOPraHNYECKHUX BEIIECTB — METAJUIOB U HEMETAIIJIOB
(rpadurta u anmasa), CII0KHBIX BEIIECTB (XJIOpHUAa HATPU), HCCIEAOBaHNE 3aBUCHMOCTH CKOPOCTH XUMUYECKOM
peaKIu OT BO3ACUCTBUS pa3IMUHBIX (DAKTOPOB, UCCIIEAOBAHHIE AIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB,
mpolecca TMCCOLMAalUU KUCTIOT, 1IeJo4eil U coseld (BO3MOKHO HCIIOJIb30BAHUE BUIEO MATEPUAJIOB), IPOBEICHHE
OIBITOB, WJUIIOCTPUPYIOLIUX IPU3HAKU IIPOTEKAHUS pEeaKLIUi

HMOHHOro oOMeHa (00pa3oBaHMe OcajiKa, BbIIEICHUE Ta3a, 00pa30BaHKUE BOJIbI), ONIBITOB, MILTIOCTPUPYIOIINX
IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakluil (TOpeHue, peakliuu pas3ioKeH!sl, COEIMHEHUS),
pacro3HaBaHWE HEOPraHUYECKUX BEILECTB C IIOMOILBIO KAYECTBEHHBIX PEAKIIMI Ha HOHBI, PEILICHUE
DKCIIEPUMEHTAJIBHBIX 3aa4.

HeMeTa/jibl 1 UX COeIMHEHUA

OO0wast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTE€PHbIE CTETIEHU OKHUCIICHUS.
CrtpoeHue u pu3nyecKkue CBOMCTBA IPOCTHIX BEIIECTB — raJOr€HOB. XMMUYECKHE CBOMCTBA Ha IPUMEPE XJIOpa
(B3aMMOIEHCTBHE C METaNIaMH, HEeMETallJIaMH, 111ei04aMu). XinopoBogopo. ComisiHas KMCI0Ta, XMMUYECKHE
CBOMCTBA, IIOJIy4€HHUE, IPUMEHEHHE. [[elicTBHE XJ10pa U XJIOPOBOJOPOA HA OPTaHU3M YeJloBeKa. Baxnenmue
XJIOPUBI U UX HAXOXKJCHHUE B IIPUPOJIE.

O6mas xapaktepucTtuka 3JeMeHTOB VIA-rpymmbsl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTEIIEHU
okucnenus. CTpoeHne U PU3HMUECKUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIA B CEPhI. AJJIOTPOITHBIE

Mo (UKAIIMH KHCIIOPOa U cepbl. XUMUYECKUE cBOWCTBa cepbl. CepoBOIOPO, CTpOEHUE, (pU3nUecKue u
XUMHAYECKHe CBOWCcTBA. OKCHIBI Cephl KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHast KUCIIOTa, (U3NIECKHIE U
XUMHYECKHE CBOMCTBA (001IMe KaK MMPEeICTaBUTENS KJlacca KUCIOT U crienuduyeckue). XuMUYECKUe peakiui,
JIeKale B OCHOBE IMPOMBIIIJIEHHOTO CI10c00a MOJIyYeHHs] CEpHOU KUCIOTHI. [IpuMeHeHne cepHOl KMCIIOTHI.
Counu cepHOl KUCIIOTBI, KadyeCTBEHHas! peakiiys Ha cynbdar-uoH. HaxoxaeHnue cepbl 1 €€ coelMHEHHI B
npupoie. XUMHUECKOE 3arps3HEHNE OKPYXKatoIIe cpesibl COeAMHEHUSIMHU Cepbl (KUCIOTHBIE 0K/,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €0 Mpe0TBPAIIECHUS.

OO6mas xapakTepucTuka 3J1eMeHTOB VA-rpyrinbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbBIE CTENIEHU
OKHUCJIEHUA. A30T, pacpocTpaHeHHe B Mpupoe, (u3nueckue u XuMudeckue cBorictsa. KpyroBopor a3zota B
npupojae. AMMHUak, ero pu3nuecKkre 1 XMMUYECKHE CBOWCTBA, MoTyueHne u npumeHenne. Coinu aMMOHMS, UX
buznyeckue 1 XuMUYECKHe CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiiusi Ha MOHBI aMMOHUS. A30THasI
KHCJI0TAa, €€ MoJlyueHue, GU3nYecKue 1 XMMUYEeCKHe CBOMCTBA (001IMe KaK MPeICTaBUTENs Kilacca KUCIOT U
cnenuduyeckue). Micnoab3oBaHue HUTPATOB U COJNIEH aMMOHUS B Ka4eCTBE MUHEPAIbHBIX YI0OpEHUI.
XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpeibl COSAMHEHUSIMU a30Ta (KUCTOTHBIC JTOK/IU, 3arPsI3HEHHE
BO3/1yXa, MO4BHI U BoJI0EMOB). Docdop, annorpornnbsie Moaudukanuu Gocdopa, hrusndeckne 1 XUMUYECKUE
cBorictBa. Oxcua pocdopa (V) u pochopnas kuciora, pusndeckue 1 XUMHUIECKHE CBOMCTBA, MOTyUYCHHE.
Hcnonb3oBanue hochaToB B KaueCTBE MUHEPATHHBIX YAOOPESHUN.

OO6mas xapakrepucTika 31eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE CTENIEHU
OKHUCJIEHUA. YTIEpOo, aJlIOTPONHbIE MOIU(UKALINU, pAaCIPOCTPaHEHUE B IPUPOJIE, PU3NUECKHE U XUMHUECKHE
cBoiicTBa. Ancop6uus. KpyroBopot yriepoaa B mpupoje. OKcuasl yriaepoaa, ux GU3nuecKue 1 XMMUYeCKHue
CBOICTBa, JieliCTBHE Ha KUBbIE OPTraHU3MBI, IOJyYEHUE U IPUMEHEHHE. DKOJIOTHYECKHE MPOOIeMbl, CBI3aHHbIE
¢ okcuzaoM yraepona (IV), runoresa rinoGanbHOro MOTEIUICHUS KIMMaTa, TApHUKOBBINA AP eKT. YTonbHas
KHCJIOTa U €€ coJn, UX (Pru3NuecKue u XMMUYECKUE CBOMCTBA, MOJIyYeHHe U puMeHenne. KauecTBeHHast
peakuus Ha kKapOoHaT-noHbI. Vcnonbp30BaHne KapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO3SIUCTBE.

[lepBoHauanbHBIE MOHATHUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCUHEHUAX yriepoja (MeTaH, 3TaH, STHIIEH,
alleTHIICH, YTAHOJ, TIIMIEPHH, YKCyCHast KUCII0Ta). [IpupoIHbIe HCTOYHUKY YTIIEBOIOPOAOB (yroilb, TPUPOTHBIH
ra3, He()Th), IPOAYKTHI X NepepadboTKu (OCH3MH), UX POJIb B OBITY U MPOMBINUIEHHOCTH. [loHsTHE O
OMONOTMYECKH BaKHBIX BEIIECTBAX: XKHUPAX, OIKax, yIJIeBoJax — M UX POJIM B KM3HM YeloBeKa. MartepuaibHOe
€/IMHCTBO OPTaHUYECKUX U HEOPTaHMYECKUX COCAMHEHU.



Kpemuuii, ero pusudeckre 1 XuMHUECKHUE CBOMCTBA, TOyueHue U npuMeHeHne. CoeIMHEHNUS KPEMHUS B
npupojae. Odmue npeactarieHus o6 okcuae kpemuus (IV) u kpemaueBoit kucinore. CUIMKATHI, UX
UCIIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaykHEHIIIE CTPOUTEIIBHBIE MaTePHAIIbl: KEpaMUKa, CTEKJIO,
LEMEHT, 0eTOH, jkene300eToH. [IpoGiembl 6e30MacHOro UCIOIb30BAHUS CTPOUTENIBHBIX MaTEPHUAJIOB B
MTOBCEIHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI, IPOBEIEHUE KaUeCTBEHHBIX peaKIii
Ha XJIOPU-UOHBI U HAOJIOICHUE IPU3HAKOB UX MPOTEKAHMS, OIBITHI, OTpaKatoIne (GU3NIECKUE K XUMHYECKHE
CBOMWCTBA raJION€HOB U UX COECAMHEHUI (BO3MOYXKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), 03HAKOMIIEHHUE C
oOpa3iamu XJI0pu10B (TaJIOTeHHUI0B), O3HAKOMJIEHUE C 00pa3liaMu cephl U €€ COeAMHEHUSIMU (BO3MOKHO
UCIIO0JIb30BaHUE BUICOMATEPHAIIOB), HAOIIOIEHHE ITpoLiecca O0YITIMBaHUs caxapa Mo AeHCTBUEM
KOHLEHTPUPOBAHHOMN CEPHOM KUCIIOTHI, U3yYEHHE XUMUYECKUX CBOMCTB pa30aBiIeHHON CEPHOI KUCIIOTBHI,
IIPOBEJCHUE Ka4eCTBEHHOU

peakuuu Ha cysib(aT-noH U HaOJII0IeHNE IpU3HaKa €€ MPOTEeKaHus, O3HAaKOMJIEHUE C (PU3NUECKMU CBONCTBAMU
a3oTa, (hocdopa u ux coequHEHHI (BOZMOKHO UCTOIb30BaHUE BUACOMATEPUATIOB), 00pa3I[aMH a30THBIX U
docdopHBIX YyI0OpeHHUl, TOTy4YeHIe, COOMpaHue, Paclio3HaBaHUE U U3yUeHUE CBOWCTB aMMHUaKa, IIPOBEACHHE
KayeCTBEHHBIX peaklUii Ha HOH aMMOHUA U GocaT-uoH U U3yYeHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOM a30THON KHUCJIOTHI C MEIbIO (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), U3YUCHHUE MOJIeIe KpUCTANIMYECKUX PEMIETOK aMasa, rpadura, QysuiepeHa,
03HAKOMJICHHE C MTPOIIECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTUBOTa3a, MOJyueHUE, COONpaHue, paclio3HaBaHUE U U3YYCHHE CBOIMCTB YIIIEKHCIIOTO ra3a, IpOBEACHHE
Ka4eCTBEHHBIX PEAKIMI Ha KapOOHAT U CHJIMKAT-UOHBI M U3yYSHHE IPU3HAKOB MX MPOTEKAHUS, 03HAKOMIICHHE C
IPOAYKIMENH CHIIMKATHON IPOMBIIIEHHOCTH, PEILIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHeiimne
HEMETAJUIbl U UX COETUHEHUSI.

MeTajibl M UX COeANMHEHUS

OO01mas xapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU WX Monoxenus B [lepuoauueckoit
cucreMe xumudeckux aeMenToB [1. 1. MenneneeBa u ctpoenust atoMoB. CTpoeHue MeTauioB. MeTtaminueckast
CBS3b U METAJUIMUECKasi KPUCTAIIINYECKAs PEIETKA. DIIEKTPOXUMUUYECKUN P HAIPSHKEHU METAIIJIOB.
dusnyeckue U XUMUUECKHE CBOMCTBA MeTauioB. O0IIre crocoOs! nmonyyeHus MetamuioB. [lonaTue o koppo3uu
METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBhl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH3a) U UX
IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounbie MeTaibl: onoxkeHue B [lepronnueckoi cucreme xumuueckux anemenToB . . Menaeneena,
CTpOEHHE UX aTOMOB, HaXOK/JeHHE B Mpupojae. PU3ndecKkue u XUMUIECKHE CBOICTBA (Ha IpUMepe HATPUS U
kanus). OKCHIBI U THIPOKCUIBI HATPHUS U Kanus. [[puMeHeHne meToYHbIX METaNIOB U UX COCTMHEHUM.

[IlenoyHO3€eMeENbHBIE METAIIIBI MAarHUI M KaJIbLUI: TI0J0KeHue B [lepnonnyeckoil cucteMe XUMHYECKUX
anemenToB /J[. 1. MenneneeBa, CTpoeHME UX aTOMOB, HaXOKJAeHUE B Ipupoze. Pusnyeckne n XuMU4ecKue
CBOWCTBA MarHus W Kanblius. Bakneiimme coennHeHns Kaablus (OKCUI, THIPOKCU, cOJH). JKECTKOCTH BOJIBI U
CHocoObI €€ yCTpaHEHUsI.

AmoMuHuit: nonoxxenue B [lepuonnyeckoii cucteme xumudeckux anemenToB Jl. Y. Menzeneesa, ctpoenue
aToMma, HaXoXXJieHHe B pupojae. dusznyeckre 1 XUMUYECKHUE CBOMCTBA aTtOMUHUA. AM(OTEpHbIe CBOHCTBA
OKCHaa U TUAPOKCHUIA AJIFOMUHUAA.

Kenezo: nonoxenue B [lepnoanueckoii cucreme xumuueckux snemenToB J[. . MenaeneeBa, ctpoeHue atoma,
HaxoXxjeHue B npupojie. duznueckue 1 XUMUYECKUE CBOMCTBA xkele3a. OKCUIbI, THIPOKCHU/IBI U COJH JKene3a
(IT) u xene3a (III), ux cocTas, CBOWCTBA U MOJTYUYCHHE.

Xumuueckuii IKCnepumenm:



03HAKOMJICHHE C 00pa3IiaMyu METAJIOB | CILIABOB, UX (PM3NYSCKUMHU CBOWCTBAMU, H3y4YEHUE PE3YIIbTaTOB
KOPPO3UH METAILIOB (BO3MOYKHO HUCIIOJIB30BaHUE BHICOMATEPUAIOB), OCOOCHHOCTEH B3aUMOICHCTBUS OKCH 1A
KaJIBLIMSI ¥ HATPUSA C BOJOM (BO3MOKHO MCIOJIb30BAaHUE BUICOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM
BOJIBI, TIPOIIECCa TOPEHHUSI JKeJie3a B KUCI0po i€ (BO3MOKHO UCIOJIb30BAaHUE BUICOMATEPHUATIOB), TPU3HAKOB
MPOTEKAHUsI KAU€CTBCHHBIX PEAKIIMN HA MOHBI: MarHusl, KaJlbIUs, AIFIOMUHUS, ITMHKa, Xkene3a (II) u sxenesa (I1I),
meu (I1), HabmroieHrne U onMcaHue MPOIECCOB OKPAITMBAHUS INIAMEHU HOHAMU HATPHS, KU U KaJbIIUS
(BO3MOYHO MCITOJIb30BAaHNE BUICOMATEPHUATIOB), UCCIICIOBAaHIE aM(DOTEPHBIX CBOMCTB TUAPOKCUIA aTIOMUHUS U
TUAPOKCH/IA IIMHKA, PEIIEHUE AKCIIEPUMEHTAIILHBIX 3a/1a4 10 TeMe «BajkHeHIme MeTaljibl U UX COCTUHECHHUSI.

XuMHS 4 OKpPYsKAKOIIas cpeaa

BemectBa u MmaTepuansl B IOBCEHEBHOM KM3HU YesioBeKa. be3onacHoe ucnoib30BaHUE BEUIECTB U XUMUYECKUX
peaxiuii B ObITy. [lepBas momols Npyu XMMHUYECKUX 05KOTaX U OTPABJICHHUSIX.

XUMHUECKOE 3arps3HEHUE OKPYXKatoLIel cpelibl (mpeaeabHas JoMyCTUMAas KOHIEHTpAlKs BEIIeCcTB, Jaee —
[IJK). Ponbs XxuMuu B pelIeHMH 3KOJIOTMUYECKUX IPOOIIeM.

Xumuueckuit Ikcnepumenm:
u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MOJIMMEPHBIE MAaTEPUAJIbl).
Mesxncnpeomemmnuie ceasu

Peanu3zanus MexxnpeaMeTHbBIX CBA3€H PU U3y4YEHUU XUMUU B 9 Kilacce OCYILIECTBIISIETCS YEPE3 UCTI0Ib30BaHHUE
Kak OOILIMX €CTECTBEHHO-HAYUYHbIX NOHATUH, TaK U MOHATUH, SIBJISIOLIMXCS CHCTEMHBIMHU 11 OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011re ecTecTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, AaHAINU3, CUHTE3,
KJaccuukanusi, NepuoAMIHOCTh, HAOIIIOICHHE, SKCTIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHE, MOJICIb, SIBICHHE,
MapHUKOBBIN 2PPEKT, TEXHOIOTHS, MATEPUAITHI.

®dusnka: Matepusi, aToM, SJIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIU]I, U30TOMbI, PaAMOAKTUBHOCTh, MOJIEKYIA,
AJIEKTPUUECKUN 3apsi]l, TPOBOJHUKH, TOTYIIPOBOIHHUKH, JUIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TEJIO0, 00BEM,
arperaTHOe COCTOSIHUE BEILECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAINIMUECKas PEIIETKA, CIUIABbI,
bu3nYecKue BeTUYNHBI, AMHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/161, COHILE.

buonorus: CI)OTOCI/IHTC?», JABIXaHUC, 61/100(1)epa, 9KOCUCTEMA, MUHCPAJIbHBIC y,[[O6pCHI/I$I, MUKPO3JICMCHTHI,
MAaKpO3JIEMCHTLI, IMTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TTOPOIBI, TTOJIE3HBIE UCKOTIAEMbI€, TOTUIUBO, BOJHBIC
pecypchl.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS MPOrpaMMBbl OCHOBHOT'O OOIIET0 00pa30BaHus JOCTUTAIOTCS B X0J1€
00y4YeHUsI XUMHH B €IUHCTBE YU€OHOUW U BOCIIUTATEILHOM JESTEIILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUICKUMHU COITMOKYIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHSTHIMU B O0IIECTBE



MpaBUJIaMU ¥ HOPMaMH IMOBEACHHS U CITIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS M COIIMATN3AIIAN
oOydJaronuxcs.

JIMuyHOCTHEBIE PE3YIBTATEI OTPAXKAKOT 'OTOBHOCTH o6yqa}01unxc;1 PYKOBOJACTBOBATLCA CHCTEMOM ITO3UTHUBHBIX
OCHHOCTHBIX OpI/IeHTaI_II/IfI " paClIMPpCHUC ONbITa ACATCIIBHOCTHU HA eé OCHOBC, B TOM YHCJIC B HaCTH:

1) naTPHOTHYECKOT0 BOCIIUTAHUSI:

LIEHHOCTHOT'O OTHOILLEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEHIO,
NOHMMAaHMS 3HAYCHUSI XUMUYECKOW HAyKH B )KU3HHU COBPEMEHHOTO 00IIeCTBa, CIIOCOOHOCTH BIIAJIETh
JOCTOBEPHOM MH(OpMaIel 0 NepeJoBbIX JOCTHKEHHUIX U OTKPBITUAX MUPOBOM U OT€YECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpa M 0OIIECTBA;

2) rpaskKIaHCKOr0 BOCIIMTAHUS:

IPECTaBICHUS O COLUAIBHBIX HOPMAaxX U MPaBUJIAX MEXJINYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE,
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, yUEOHONCCIIEI0BATENbCKOM, TBOPUECKON U
JPYTUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM J€ATENbHOCTH IPU BBIIIOJHEHUN
y‘~I66HI)IX, IMMO3HAaBAaTCJIbHBIX 3a/1a4, BBIIMTOJIHCHUN XUMHYCCKUX SKCIICPUMCHTOB, CO3JJaHUN y‘~I€6HI)IX ITPOCKTOB,
CTpeMJICHUS K B3aMMOIIOHUMaHMIO U B3aMMOIIOMOIIIY B IPOLIecce 3TON yueOHOM JesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MMOBCACHHUEC U IMTOCTYIIKH CBOUX TOBapI/IHlef/'I C MO3MLUH HPAaBCTBCHHLIX U MIPABOBBIX HOPM C
y4€TOM OCO3HAHHUS NOCIEJCTBUNA OCTYIIKOB,;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XUMUYECKOM PEaKIMHU, COOTBETCTBYIOLIME COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKU U COCTABIAIOILIME OCHOBY JIJIs IOHMMaHUs CYIIHOCTU Hay4HOU KapTHUHBI MUDA,
IPEJICTaBIEHNs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPOJIbI, B3aUMOCBSI35X UEJIOBEKa C IPUPOJAHON
CpENoH, O POJIM XUMUU B ITIO3HAHUM DTUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTUBBI, HAIIPABJIEHHBIE HA TIOJyYE€HUE HOBBIX 3HAHUN IO XUMHUH, HEOOXOIUMBIE IS
00BsICHEHUS Ha0JII0/JaeMbIX MIPOLIECCOB U SIBJICHUH, T03HABATEIbHOM, HH(OPMAIMOHHON U YUTATEIbCKON
KYJIbTYpbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATypOH,
JOCTYITHBIMU TEXHUUYECKUMH CPEICTBAMU MH(POPMALITMOHHBIX TEXHOJIOTUH;

UHTEpec K 00yUeHHIO U TO3HAHUIO, JII0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K caM00Opa30BaHMIo,
MPOEKTHOM U UCCIIEI0BATENbCKON AESITEIbHOCTH, K OCO3HAaHHOMY BbIOOpPY HalpaBICHHOCTH U YPOBHS 00y4eHUS
B JJAILHEHIIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3J0POBBIN 00pa3
YKU3HU, OCO3HAHUE TOCIEICTBUN U HETIPUSATUE BPEIHBIX MPUBBIYEK (YIIOTPEOICHHSI aTKOTOJIsI, HAPKOTUKOB,
KypeHUs1), HEOOXOIUMOCTH COOJIOICHUS PaBHJI O€30MTACHOCTH MPU 0OpaIeHNH ¢ XUMHUYECKUMHU BEIIECTBAMH B
OBITY U peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEPEC K MPAKTHUYECKOMY U3YYEHHIO IPOodeccil v Tpya pa3IuvHOTO poja, yBaKEHUE K TPYAY U pe3yinbTaraM
TPYJIOBOI\/’I ACATCIIBHOCTH, B TOM YHCJIC HAa OCHOBE IIPUMCHCHU S IMMPEAMETHBIX 3HaHUH 110 XUMHU, OCO3HAHHLINA
BBIOOP MHIUBUAYATHHON TPAEKTOPUH MPOJOIKEHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX UHTEPECOB U
CITOCOOHOCTH K XMMHUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEITHOM MpodheCCHOHATBHON
ACATCIIbHOCTH U PA3BUTHA HCOGXOZ[I/IMBIX YMCHHﬁ, TOTOBHOCTDH aalITUPOBATLCA B HpO(bGCCHOH&JIBHOI’I cpeac;

6) 9K0JIOrHY€eCKOT0 BOCIIUTAHUS



HKOJIOTHUYECKH TEJIeCO00pa3HOe OTHOMIICHHE K MTPUPOC KaK UICTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€
CYIIECTBOBAHMS, IOHUMaHKE LIEHHOCTHU 3/I0pPOBOT0 U 6e30macHOro o0pas3a KU3HH, OTBETCTBEHHOE OTHOILICHUE K
coOCTBEHHOMY (PU3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO, OCO3HAHUE IICHHOCTH COOJIOICHUS TPaBUIT
0e30MacHOro NoBeIeHUs pU paboTe ¢ BEHIECTBAMH, a TAKXKE B CUTYalUSIX, YTPOXKAIOIINUX 3J0POBBIO U KU3HU
JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOTy9aeMble TIPY U3YYCHUU XUMHH, JJIs PEIISHUS 3a1a4, CBI3aHHBIX C
OKpY>Karollel MPUPOIHOI cpesoi, 1JIsl TOBBIIICHUS YPOBHS 3KOJIOTUYECKOU KYIbTYPhl, 0CO3HAHUS TJI00aTLHOTO
XapakTepa 3KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS TTOCPEICTBOM METO/I0B XUMHUHU, FIKOJIOTHYECKOTO
MBIIUICHUSI, yMEHHSI PyKOBOJICTBOBATHCS UM B MTO3HABATEILHON, KOMMYHUKAaTUBHOM U COIIMANIBHOM MTPaKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BBIACISAIOT 3HAYUMBIE 1151 (POPMHUPOBAHUS MUPOBO33PEHHS
oO11eHay4YHbIe MTOHATHSA (3aKOH, TEOPUs, IPUHIIMII, TUIIOTE3a, (PAKT, cucTeMa, IPOLecC, SKCIIEPUMEHT U APYyroe.),
KOTOpBIE UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YU€OHBIX IIpeIMETaxX U MO3BOJISAIOT HA OCHOBE 3HAHUI U3 3THUX
npeaMeToB (pOpMUPOBATH NMPEICTaBICHUE O LIEJOCTHON HaAyYHOU KapTHHE MHUpa, U YHUBEpCaJIbHbIE yueOHbIe
neiicTBus (MM03HABaTEIbHBIC, KOMMYHUKATHBHEIE, PETYIISITUBHBIC), KOTOPBIE 00eCTIeYnBal0T (POPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSTEJIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO y4EOHON AEATEIbHOCTH.

ITo3HaBaTeabHbIE YHUBEPCAJBHBIC y'leﬁﬂble JeHCTBUS
ba3oBble Jornveckue a1ecTBUSA:

YMCHU: UCIIOJIb30BATh HpI/IéMBI JIOTHYCCKOI'O MBIIIIJICHUS ITPHU OCBOCHUH 3HAHUU: PaCKpPbIBATb CMBICJI
XUMHUYECKHUX TTOHITHI (BBII[CJI?ITI) HX XapaKTCPHBIC [TPU3HAKHW, YCTAHABJIMBATH B3aMMOCBA3b C AP YTHUMU
HOHSITI/ISIMI/I), HCIIOJIB30BAaTh IIOHATHUA IJIA 0OBsICHEHHS OTACIBHBIX q)aKTOB nu HBHGHHﬁ, BH6I/IpaTL OCHOBAaHMH N
KPpUTCPUHN IJIA KJIaCCI/I(bI/IKaIII/II/I XUMHUYCCKUX BCHICCTB U XUMHNYCCKHUX peaKuHﬁ, YCTaHaBJIWBAaTh NPUINHHO-
CJICACTBCHHBIC CBA3U MCKAY 00BbEeKTaMHU HU3YYCHUS, CTPOUTDH JIOTHYCCKUC PACCYKICHUSA (I/IHI[YKTI/IBHBIC,
ACAYKTUBHBIC, 110 aHaJ'IOFI/H/I), J€J1aTh BBIBOJbI M 3aKJIIFOUYCHU A,

YMEHHE MIPUMEHSTH B MPOLIecce O3HAHUS MOHATHS (MIPEAMETHbBIE U METaNPEIMETHbBIE), CHMBOJIMYECKHE
(3HaKOBbIE) MOJIENH, UCIIOIb3yEMbIE B XUMUH, TPEOOPa30BbIBATh LIMPOKO NPUMEHSIEMbIE B XMMUU MOJIEJIbHBIE
IPEJICTaBICHUS — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTa), XUMHUYecKask (JopMyJia U ypaBHEHUE XUMUYECKOU
pEaKIMU — IPU PEeLIeHUH Y4eOHO-TI03HABATENBHBIX 33/1a4, C Y4ETOM ITHX MOJAEIbHBIX MPEICTABICHUH BBISBIISAThH
Y XapaKTepHU30BaTh CYLIECTBEHHbIE IPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BELIECTB U XUMHUECKUX
pEaKIMid, BBIBIATH 00LIME 3aKOHOMEPHOCTH, IPUUNHHO-CJIEJCTBEHHBIE CBSI3U M IPOTUBOPEUUS B U3y4aeMBbIX
IIPOLIECCAX U SIBJICHUSX.

Ba3oBble ucciienoBaTe/IbCKHe 1eicCTBUA.

YMCHUC UCIIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBEC MHCTPYMCHTA ITO3HAHUA, 4 TAKKC B KAYCCTBC OCHOBLI
JUIA (bOpMI/IpOBaHI/ISI THIIOTE3BI IO MPOBEPKE MPABUIIbHOCTU BBICKA3bIBACMBIX CY)K,HGHI/II\/'I;

nproOpeTeHue onbITa Mo IAHUPOBAHUIO, OPraHNU3ALMHN U IPOBEICHUIO YIEHUYECKUX IKCIIEPUMEHTOB, YMEHHE
HaOJII01aTh 3@ XOJIOM IIPOIIECcCa, CaMOCTOSITEIBHO IPOTHO3UPOBATh €0 Pe3yibTaT, POPMYJINPOBATh 0O0OIICHHS
U BBIBOJIBI 10 Pe3yJIbTaTaM NMPOBEAEHHOTO OMBITA, UCCIIEAOBAHMS, COCTABIATh OTYET O MPOAETIaHHOM padoTe.

Pabora ¢ undopmaumeii:

YMEHHE BBIOMpATh, aHATTU3UPOBATh U HHTEPIIPETUPOBATHh HH(DOPMAIIMIO PA3TUYHBIX BUJIOB B (opM
NPECTaBJICHHUS, TIOIY9aeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIUTEPATypa XUMHUECKOTO
coJiepKaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa), KpUTUYECKH OIICHUBATh MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(POpMAIIHIO;



YMEHUE MPUMEHATH Pa3IMUHbIE METO/IbI U 3aIIPOCHI IIPU TIOMCKE M 0TOOpe MH(OPMAITNH U COOTBETCTBYIOLIMX
JTAHHBIX, HEOOXOJMMBIX JJIs1 BHIIOJHEHUS y4eOHBIX M [TO3HABATENBHBIX 33/1a4 ONpeAEIEHHOrO TUIIa,
npruoOpeTeHue onbITa B 001aCTH HCIIOIB30BaHU HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAICHUE
KYJIBTYpPOH aKTUBHOI'O MCIIOJIb30BaHMsI PA3IMYHbIX TOUCKOBBIX CUCTEM, CAMOCTOSITENILHO BEIOUPATh
ONTUMAJIbHYIO (hOpMY MIPEACTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a41 HECIOKHBIMU
cXeMaMH, AMarpaMMami, ApyruMu popmamu rpauki 1 UX KOMOMHAIUSAMY;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce yueOHON U UCCIIeIOBATEIbCKOM 1eATeIbHOCTH
UH(GOPMAIIHIO O BIUSHUN MPOMBIIUICHHOCTH, CEIbCKOTO XO03SHCTBA M TPAHCIIOPTA HA COCTOSTHIE OKPY KAIOIICH
IPUPOJIHOM Cpebl.

KOMMyHI/IRaTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnme JeHCTBUA:

YMEHHUS 33/1aBaTh BOIIPOCHI (B X0JI€ TUAJIOra U (WJIN) TUCKYCCUH) TIO CYIIECTBY 00CYKIaeMOI TEMBI,
(GopMynHpOBaTh CBOU MPEATIOKEHNUS OTHOCUTENIBHO BBINOJIHEHUS NPeI0KEHHOM 3a1auu;

YMCHUSA MPEACTABJIATD IMOJIYUYCHHBIC PE3YJIbTAThI MMO3HaBATEIILHON ACATCIIBHOCTH B YCTHBIX U TMCbMCHHBIX
TEKCTax; JeJaTh IPE3eHTALUIO PE3YIbTaTOB BHIMOJIHEHUS XUMHUUECKOT0 SKCIIEpUMEHTa (J1aOOpaTOPHOTO OIbITA,
1a00paToOpHOI pabOThI 110 HCCIEA0BAHUIO CBOMCTB BEILIECTB, yUEOHOIO IPOEKTA);

YMEHHMsI y4eOHOr0 COTPYAHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIbHON U MCCIIE10BATENbCKON
NeSITeIbHOCTH IIPU PELICHUH BO3HUKAIOIUX Po0sIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIrJIaCOBAHUS
no3unuii (00CyKaeHus, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPHMHALIUS COBMECTHBIX JCHCTBHH,
OIpeieIeHue KPUTEPUEB 110 OLEHKE KaueCTBa BBIMOJIHEHHON pabOThI U IpyTHe).

Pel"yJ’[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y'leﬁﬂble JelcTBHUA:

YMCHHUE CaMOCTOATCIIbHO OMPEACIIATE HCIIN ACATCIIbHOCTH, INIAaHUPOBATh, OCYIICCTBIIATL, KOHTPOJHUPOBATH U IIPU
HGO6XO)II/IMOCTI/I KOPPEKTHUPOBATH CBOIO ACATCIILHOCTD, BLI6I/IpaTB HanOoee B(I)q)eKTI/IBHLIe CITIOCOOBI peHiCHUs
y‘IC6HI)IX 1 NTO3HABATCJIbHBIX 3aaa4, CAMOCTOATCIIBHO COCTABJIATh NI KOPPEKTUPOBATH HpG)IJ'IO)KGHHI:IfI
AJIrOpUTM JeHCTBUI IIPpU BBITTIOJIHCHHUHU 3aJIaHUi ¢ y‘IéTOM MOJIYYCHHUS HOBBIX 3HaHUU 00 HN3Yy4aCMbIX 00BEKTaxX —
BCIICCTBAaX U pCAKIUAX, ONCHUBATH COOTBCTCTBUEC MMOJTYYCHHOI'O pE3yjibTaTa 3asIBIICHHOM e, ymMCHUC
HCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTHI, IPCAJIaracMbIC B YCJIOBUU 3aJIaHUi.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yJabTaTOB 10 OCBOEHUIO 0053aTEIBLHOIO COIEP KAHUSI, YCTAHOBJICHHOT'O JAHHOMN
denepanbHON pabouelt MporpaMMoi, BEIIEISIOT: OCBOEHHBIE 00yJalOIIMMUCS HayYHbIe 3HAHUS, YMEHUS U
CrocoObl NeUCTBUH, crierupruuecKue s TPeIMETHON 00J1acTh «XUMUS», BUABI JEATEIHHOCTH 110 TTOJTYICHHUIO
HOBOTO 3HAHMUSI, €r0 UHTEPIIPETALINU, TPEoOPaA30BAHUIO U MPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX
CUTYyalHsX.

K kon1y 00y4eHus B 8 kijiacce mpeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCSl YMEHHI:

e PACKpPBIBATH CMBICI OCHOBHBIX XMMUYECKUX IMOHATHN: aTOM, MOJIEKYJIa, XHMHUYECKUH DJIEMEHT, IIPOCTOE
BEIIIECTBO, CJI0’KHOE BEIIECTBO, CMECh (OAHOPOIHAS M HEOJTHOPOIHAS ), BAICHTHOCTh, OTHOCUTENbHAS
aTOMHas U MOJIEKYJIIpPHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast 10JIs
XUMHUYECKOT'0 3JIEMEHTAa B COEIMHEHUH, MOJISIPHBIN 00BbEM, OKCUJ, KUCIIOTa, OCHOBAHHUE, COJIb,
AIIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl PeaKIysl, KilacCu(UKalUs peaKuii:
PEaKIMU COCAMHEHUS, PEaKIIMU PA3NI0KEHHSI, PEaKIIUU 3aMEILeHHs], peakllui OOMEeHa, 9K30- U
SHJOTEPMUYECKHE PEAKIINH, TETLIOBOI

e 3ddeKT peakiuu, AAPO aTOMA, ITEKTPOHHBIN CIIOH aTOMa, aTOMHasi OpOUTAallb, paJNyC aTOMa,
XMMHUYECKast CBS3b, MOJISIPHAS U HETIOJISIpHAst KOBAJICHTHAS CBSI3b, NOHHAS CBSI3b, NOH, KATHOH, aHHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;



e HWUIIOCTPUPOBATH B3aAUMOCBA3b OCHOBHBIX XUMHUUYCCKUX MOHATUH U MMPUMCHATDH 3TU MMOHATHA IIPU
OIIMCaHHH BCHICCTB U UX npeBpameHHﬁ;

L] HNCITIOJIB30BATH XI/IMI/I‘-IGCKYIO CI/IMBOJII/IKy JJIA COCTABJICHUS q)OpMyJI BCUICCTB U ypaBHeHI/Iﬁ XUMHNYCCKUX
peaKIuii;

e  ONpEIENITh BAJIGHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTENIEHb OKHCICHUS 2JIEMEHTOB
B OMHAPHBIX COCTMHEHMSIX, MPUHAJIC)KHOCTh BEUIECTB K OMPEACIEHHOMY KJIaccy COSAMHEHUH 0
dbopMynaM, BUJ XUMUYECKON CBS3H (KOBaJCHTHAsA U MOHHAS) B HEOPIraHUYECKUX COCAMHEHUSX;

e packpsiBaTh cMbIch [lepuogunueckoro 3akona /. 1. MeneneeBa: J1eMOHCTPUPOBATH IOHUMAHKUE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX Moj0xkeHus B [lepunoanueckoit
CUCTEME, 3aKOHOB COXPAHEHUS MAcChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKoHa ABOrajpo;

e  OINMCHIBAThH U XapaKTepHU30BaTh TabInuHyt0 popmy [leproanueckoi cucTeMbl XMMUYECKHUX 3JIEMEHTOB:
pa3nuyaTh MOHSTHS «TJaBHas noAarpynna (A-rpynna)» u «odbounas noarpymnmna (b-rpynmna)y», Mansie u
OoJbIIME TEPUO/IbI, COOTHOCUTH 0003HAUCHMSI, KOTOpble uMeroTcs B Tabnuue «llepuoanyeckas cucrema
XuMHUeckux 3ieMeHToB [I. V. MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsiz sAApa, 00lIee YUCII0 3JIEKTPOHOB U paclpeieeHue uxX 1o
AIIEKTPOHHBIM CJIOSIM);

e KJaccu(UUUPOBATh XMMUYECKHE HJIEMEHTbI, HEOPraHMUECKUE BELIECTBA, XUMUUECKUE peaKuu (1o
YHCIy ¥ COCTAaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TETNIOBOMY YD DEKTY);

e  XapaKTepu30BaTh (OMUCHIBATH) OOIME XUMUYECKHNE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPIK/asl OIIMCAaHUE IPUMEPAMU MOJIEKYIISPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX
peakui;

e IIPOTHO3UPOBATH CBOMCTBaA B€HIICCTB B 3aBUCHUMOCTHU OT UX KAUCCTBCHHOI'O COCTaBa, BO3MOXHOCTH
MPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHLBIX YCIIOBUAX,

e  BBIUHCIATH OTHOCUTENIBHYIO MOJIEKYIISPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JI0JIIO
XUMHYECKOT0 AJIeMeHTa 1o (hopMyIie COeIMHEHNs, MACCOBYIO JIONIO BEIIECTBA B PACTBOPE, TPOBOAUTH
pacy€Thl O YPABHEHUIO XUMUYECKON PEAKIINY;

e TMPUMEHSTH OCHOBHBIC OTEPAIH MBICIUTEIHHON AEITETbHOCTH — aHANIU3 U CHHTE3, CPaBHEHUE,
000011eHIE, CUCTEMATH3AIMIO, KITACCU(UKAIINIO, BBISIBJICHUE TPUUYUHHO-CIICICTBEHHBIX CBSI3EH — JIJIst
M3YYEHHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIUNH, €CTeCTBEHHO-HAYYHbIE METOIbI TIO3HAHMS —
HaOJTI0JICHUE, H3MEPEHUE, MOJICITMPOBAHNE, SKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH );

e  CIEI0BaTh IPaBHUJIaM MOJIb30BaHUS XUMUYECKOM MOCYI0M U 1ab0opaTOPHBIM 000PYAOBAHUEM, a TAKKE
MpaBHJiaM OOpaIleHus C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIUSMU IO BBITIOTHEHUIO JTA00PATOPHBIX
XUMHUYECKHUX OTBITOB IO MOJYUYEHUIO M COOMPaHUIO Ta3000pa3HBIX BEIMIECTB (BOIOPO/Ia U KUCIOPO/Ia),
MPUTOTOBIICHUIO PACTBOPOB C OMpPeIeIEHHON MacCOBOH JI0JIeH pacTBOPEHHOTO BEIIECTBA, JIAHUPOBATH U
MIPOBOIMTH XUMHYECKHE YKCIIEPUMEHTHI 110 PACITO3HABAHUIO PACTBOPOB MIEIOYEH U KUCIIOT C TIOMOIIBIO
WHAUKATOPOB (TakMyc, ¢heHondraierH, METUIOPAHK U IPYTHE).

K koH1y 00y4yenus B 9 kijiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JI0JKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

e  PACKpBIBATH CMBIC]I OCHOBHBIX XMMUYECKUX MOHATUNA: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHWOH, POCTOE BEIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIHHOCTD,
CTETIeHb OKHUCJICHUS, XUMHUECKas pEakKIlysl, XUMUYECKas CBA3b, TEII0BOH 3(h(heKT peaknuu, MO,
MOJIIPHBIH 00BEM, PacTBOP, HNEKTPOIUTHI, HEANICKTPOIHUTHI, SJCKTPOIUTHYECKAs TUCCOIMALIHS, PEaKIN
MOHHOT0 0OMEHa, KaTalu3aTop, XUMUYECKOe paBHOBECHE, 00paTUMbIe U HEOOpaTUMBIEC PEAKIINH,



OKHCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIC PCAKIIUN, OKUCIUTCIIb, BOCCTAHOBUTCIIb, OKHCJICHHUC U
BOCCTAHOBJICHUEC, aAJJIOTPOIIHA,

aM(pOTEepHOCTh, XUMHYECKAsl CBSA3h (KOBAJICHTHAS, HOHHAS, METAJNTMYCCKAs ), KpUCTAIITNYECKAs pEIIéTKa,
KOpPPO3Hs METAJIJIOB, CIJIaBbl, CKOPOCTh XUMHYECKON Peakiuu, IPEeAeIbHO A0MYCTUMAasi KOHIIEHTPaIUs
ITJIK BemiecTBa;

HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHSATUN U MMPUMCHATDH 3TU MMOHATHA ITPU
OIIMCaHHH BCHICCTB U UX npeBpameHHﬁ;

HNCITIOJIB30BATH XI/IMI/I‘-IGCKYIO CI/IMBOJII/IKy JJIA COCTABJICHUSA d)OpMy.H BCUIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX
peaKIuii;

OIPEACIIATh BAJICHTHOCTb U CTENIEHb OKUCIEHUS XUMUYECKUX IEMEHTOB B COEUHEHMSIX PA3JIIMYHOTO
COCTaBa, IPUHAIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIacCy COEIUHEHUH 1o hopMyam, BUI
XMMHUYECKOH CBsI3U (KOBaJICHTHAs!, MOHHAs, METAJUIMYECKas) B HEOPraHMUYECKUX COCAMHEHUSX, 3apsl
MOHA TI0 XUMHUYECKOH (hopMyIie, XapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHMUECKUX COCTUHEHUH,
THUI KPUCTAJUIMYECKOHN PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpbiBath cMbIca [lepuogudeckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH €0 IOHUMAHMUE:
OIKCBIBATh M XapaKTepu30oBaTh Tabauunyo Gopmy [leproandyeckoit cucTeMbl XUMUYECKUX JIEMEHTOB!
pa3nuyaTh NOHSTHS «TJaBHas noAarpynna (A-rpynna)» u «modbouHnas noarpymnmna (b-rpynmna)y», Mansie u
OoJbIIME TEPUO/IbI, COOTHOCUTH 0003HAUEHHsI, KOTOPbIE UMEIOTCS B IEPUOIMYECKO Tabnule, ¢
YHCIJIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUSI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsill sijapa, odmiee
YHCJI0 3JIEKTPOHOB U paclpeieeHne X M0 3JIEKTPOHHBIM CJI05M), O0BSICHAThH 00IIHEe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEIUHEHUH B Mpeesax MajblX EPHUOJIOB U IIABHBIX MOATPYII C
Y4€TOM CTPOEHUS UX aTOMOB;

KJIaccu(pUIUPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHMUYECKHE BEIIECTBA, XUMHUECKUE peakiuu (110
YHCIIy U COCTAaBY YYacCTBYIOIIMX B PEAKIIMU BEILECTB, 110 TETJIOBOMY 3(PPeKTy, 0 U3MEHEHUIO CTETIEHEN
OKHCIICHUSI XMMUYECKHX 3JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATh) OOIIHNE U CTICIIU(PUIECKUE XUMUYECKHUE CBOMCTBA MPOCTHIX U CIOKHBIX
BEILECTB, MOATBEPK/Asl ONUCAHNE TPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKLUM;

COCTABJISITh YPABHEHHUS DJICKTPOIUTHUECKOMN TUCCOIUAIINY KUCIIOT, eI U COJIeH, MOJTHBIC U
COKpaIEHHBIE YPaBHEHUS peaKIMii HOHHOTO 0OMEeHa, YpaBHEHHS peaKluid, TOTBEPKIAIOIIIX
CYIIIECTBOBAaHUE T€HETUUECKON CBSI3M MEXIy BEIIECTBAMH PA3JIMUHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI MOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OajlaHCca 3TUX PeaKIINii;

IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA, BOSMOKHOCTHU IMPOTCKAHUA
XUMHUYCCKUX HpCBpaIJ_[CHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIIO
XUMHUYECKOT0 dJIeMEHTa 10 (hOpMyJie COeTMHEHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH
pPacy€Thl MO YPAaBHEHUIO XUMHUYECKON PEaKIINu;

coOiroaaTh MpaBuiia MOJIb30BAHUS XMMHUUECKOHN TOCY10i 1 1ab0paTOpHBIM 000pYI0BaHUEM, & TAKKE
npaBuiia OOpalleHus C BEIeCTBAMU B COOTBETCTBUH C MHCTPYKIIMSIMU IO BBITTOTHEHUIO JTA00paTOPHBIX
XUMHUYECKHX OIBITOB I10 MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (aMMHUAKA U YTIIEKUCIIOTO
rasa);

IPOBOANTH PEAKLINH, TOATBEPKIAIOIINE KAYECTBCHHBI COCTAB PA3INYHBIX BEIIECTB: pacliO3HABATh
OTIBITHBIM ITyTEM XJIOPUI-, OpOMUI-, HOIU -, KapOoHAT-, pocdat-, cuauKaTt-, cyibdar-, THIAPOKCU-



HOHBI, KATUOHBI AMMOHUA U NOHBI U3YUCHHBIX MCTAJIJIOB, MPUCYTCTBYIOIIUC B BOJAHBIX paCTBOpPAX
HEOPTraHNYCCKUX BCIICCTB,

IPUMEHATh OCHOBHBIE ONIEPALIMHM MBICIUTEIbHOMN NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
000011eH1e, CUCTEMATH3AIIHIO, BBISIBICHHE TPUYMHHO-CIICICTBEHHBIX CBS3€H — JJIsl H3y4EeHHUsI CBOUCTB
BEIIIECTB U XMMHUYECKHX peaKluil, €CTECTBEHHO-HAY4YHbIE METObI I03HAHUS — HAOII0IeHHE, U3MEPEHHE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB

Ne i/m HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)

N TeM IPOrPaMMBbI Beero KonrtpoibHble IIpakTHyeckune o0pasoBaTelibHbIE pecypchbl

padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
XuMusg — BakHas 00/1acTh

1.1 €CTECTBO3HAHUS U IIPAKTHUECKON 5 2 Bubmaorexa

' p IHOK https://m.edsoo.ru/7f41837¢c

JIeSITEILHOCTH YEJIOBEKa

12 BemecTBa 1 xuMudeckue 15 1 bubmanoreka

' peakiuu IIOK https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 06 6 bubnuoreka

' OKCHIaX IHOK https://m.edsoo.ru/7f41837¢c
29 Bonopon.llonsatue o kuciorax u 8 1 bubnuoreka

' COJIAX IHOK https://m.edsoo.ru/7f41837¢c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 Bbubnuoreka

' OCHOBaHUSAX IIOK https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KIaCChI 11 1 1 bubnunoreka

' HEOPraHMYECKUX COSAMHEHUN ILHOK https://m.edsoo.ru/7f41837c
Hroro o pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xumuueckux 3jemMeHToB /I. U. Menneneesa. CTpoeHne aroMoOB.
Xumunueckas cBsizb. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




Ilepuoauueckuii 3aK0H U
31 Ilepuoanueckas cucrema 7 Bbubnuoreka
' XUMHYECKHX d1eMeHToB [1. 1. IIOK https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma
XuMuUecKas CBs3b.
3.2 OKHUCIUTENbHO- 8 1 bubsmotexa
' et LTOK https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIIUU
Hroro no pazne 15 bubmorexa
pasiety LTOK https://m.edsoo.ru/7f41837¢
PezepBHOE Bpemst 3 bubsmotexa
P p IIOK https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOT'PAMME
9 KJIACC
Koan4yecTBO 4acoB
Ne n/nt HaumeHoBaHue pa3iesioB U TeM JuexTpoHHbIe (HUGpPOBbIE)
- NporpaMMbI Beero KoutposabHueie | [Ipakruueckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
11 [ToBTOpeHue u yriryosieHre 3HaHU! 5 1 bubmmorexa
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca LIOK https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoreka
' peakimii IHOK https://m.edsoo.ru/7f41a636
13 DNEKTPONIUTHYECKAs JUCCOLIUALIMSL. 8 1 1 bubnuoreka
' XUMUYECKUE PEaKIIUH B paCTBOpax LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 17




Pa3znea 2. HemeTa/JIbI 1 UX COeINHEHUS

21 OOm1ast XxapaKTepUCTHKA XUMUYECKHX 4 bubnuotexa
' anemeHTOB VIIA-rpymmel. ["amoreHs LIOK https://m.edsoo.ru/7f41a636
o | S e |
' 1 PYIIIRL 2P ITOK https://m.edsoo.ru/7f41a636
COCIMHCHHS
s | e |
' PYHIBL ’ p ITOK https://m.edsoo.ru/7f41a636
HUX COCTUHCHHS
o | e e |
' . PYITIL. poA IIOK https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTMHECHUS
Hroro mo paszneny 25
Pa3gen 3. MeTa/uibl M HX COeTUHEHU S
3.1 OO01uIue CBOMCTBAa METAILIIOB 4 bubnmorexa
' H IIOK https://m.edsoo.ru/7f41a636
3.2 Baxneriie MeTamibl 1 UX COSTUHEHUS 16 bubmorexa
' a IHOK https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
41 BemiecTBa 1 maTepuansl B KU3HU 3 bubnuoreka
' YelloBeKa IHOK https://m.edsoo.ru/7f41a636
Hroro mo paszneny 3
PesepBHOE Bpems 3 bubmorexa
p p IIOK https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
Koa-Bo
4acoB Hara
Ne n/n | Tema ypoka JIeKTPOHHBbIE NN (pPOBbLIE JdonmosiHuTEIBbHAS
o0pa3oBaTejibHbIE PeCypPChI unpopmanus
Bcero oan daKr.
1 IIpeamer xumuu. Ponb xumuu B 1 Bubmanoreka §1-2
JKU3HM uesoBeka. Tena u Bemecrna IHOK https://m.edsoo.ru/ff0d210c
[IpakTuueckas pabora Ne 1 «IIpasuia
5 paboThI B 1a00paTOPUN U TIPUEMBI 1 bubnuorexa
oOparnieHus ¢ 1abopaTOPHBIM IIOK https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM)
3 UYuctele BemiecTBa U cMecu. CriocoOsl 1 bubnmnoreka 54
pasjieneHus cMecei OK https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
4 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa
8 . PHMEp HOK https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
5 ®uznuecKnue 1 XUMUYECKHUE SIBJICHUSI. 1 bubnmnoreka $6
XUMHYecKas peakius IIOK https://m.edsoo.ru/ff0d37fa
bubnuoteka
6 ATOMBI M MOJIEKY Tb1 1 IIOK https://m.edsoo.ru/ff0d2a6c 37
7 [IpocTble U ClOXKHBIE BEIIECTBA 1 BH6IHOTEKA §8-9




IHOK https://m.edsoo.ru/ff0d2a6c¢c

XUMHUYECKHE DIIEMEHTEI.
OtHOCUTENbHAA aTOMHAg Macca.

Bubmauoreka

8 3HaKH (CHMBOJIbI) XHMUYECKHUX IHOK https://m.edsoo.ru/ff0d2be8 310-12
3JICMCHTOB
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
9 Xumuueckas opmyrna bubmorexa §13-14
' IHOK https://m.edsoo.ru/ff0d2eae
OTHOCHUTENBHAS MOJICKYJIIpHAs Macca
10 MaccoBas 10151 XUMHYECKOTO bubnuoreka §15
JJIEMEHTA B COEIMHEHNH IHOK https://m.edsoo.ru/ff0d350c
11 BaneHTHOCTh XMMHYECKHX IJIEMECHTOB bubmorexa §16
IHOK https://m.edsoo.ru/ff0d323c
12 Cocrasnenue GhopMyI o bubnuorexa §17
BaJIEHTHOCTH IHOK https://m.edsoo.ru/ff0d3al6
13 ATOMHO-MOIIEKYJISIPHOE yUCHUE bubmorexa §18
YIIPHOC Y1 LIOK https://m.edsoo.ru/ff0d2d50
14 3aK0H COXpaHEHHS MaCCHI BEIIECTB. bubnuorexa §19-20
XUMHYeCKue ypaBHEHUS LIOK https://m.edsoo.ru/ff0d3b88
Knaccudukanms xumMuaeckux
15 €aKIHi (COeTMHEHUS, PA3ITOKEHHUS bubmorexa §21
pearl ¢ P : 1OK https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
16 sHImKIoneaucT. O600ImeHue 1 bubmmorexa
) . IIOK https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alys 3HaHUI
17 KonTtpoabsnas pa6ora Nel o reme bubnuotexa

((BeHleCTBa U XUMHUYCCKUC PCAKITUN

IIOK https://m.edsoo.ru/ff0d4290




KomnuectBo BemecTsa. Moib.

Bbubnuoreka

18 Monsipras macca LIOK https://m.edsoo.ru/ff0d5230 336
Brrancnenus Konmm4ecTBa, Macchl
19 BEILIECTBA 10 YPABHCHUSIM bubamotexa §37
11 yp f IHOK https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHiA
o |z Croco v o
e patop IHOK https://m.edsoo.ru/ff0d497a
MIPOMBIIIIICHHOCTH.
DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA
21 KHCJIOpoJia (peaKIuyu OKUCICHUS, bubnuorexa §23-24
ropenue). [lousiTue 00 okcuaax. LIOK https://m.edsoo.ru/ff0d4614
[IpumeneHnue kuciopoia
22 BB(?: nya_l{;gfg I)ora:;ﬂ3 .afecl)\::{l: u bubsmotexa §26-27
Ayxa. POz IHOK https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
TennoBoit 3¢ ekt xumuueckoit
23 peaKkuuu, MOHSITHE O bubmanoreka
TEPMOXHMHUYECKOM YpaBHEHUH, IK30- LIOK https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYECKUX PEAKITUIX
28 [ Sarprsmertne sosyna, ctocoom e Bubmiorera
’ IHOK https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALIECHUS
IIpakTuyeckas padora Ne 3 o Teme
25 [Tonyuenue u cobupanue KUCIOpoIa Bubsmorexa
«roayH onp flopora, IIOK https://m.edsoo.ru/ff0d4ae2
W3YYECHHE €ro CBOMCTBY
26 Bonopon — anemeHT u npoctoe bubnmnoreka §28

BelecTBO. HaxoxaeHnue B nmpupoie

HOK https://m.edsoo.ru/ff0d4dd0




dusnueckye U XUMUYECKHIE CBOMCTBA

Bbubnuoreka

27 Bojiopoa. [Ipumenenue Bogopoaa HOK https://m.edsoo.ru/ff0d4dd0 329
28 [TonsaTHeEe 0 KMCIOTAaX U COJIIX Bubmiorexa
IIOK https://m.edsoo.ru/ff0d50d2
[IpakTrueckas padota Ne 4 o Teme
29 «[Tonyuenne u cobupanue BOAOPOIa Bubmiorexa
e oup ALOpOZa, IHOK https://m.edsoo.ru/ff0d4f42
HU3yYE€HHUE €r0 CBOMCTBY
30 Mosipablii 00bEM ra3oB. 3aKOH bubnuorexa §38
ABorajipo IHOK https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYeECTBa
31 BEIIECTBA ra3a I10 €ro U3BECTHOM bubmaorexa
HI My HOK https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncienus 006EMOB ra3os I10
32 aBHEHUIO PEAKIMY HA OCHOBE Brbmiorexa §39
yp  peaxd . IHOK https://m.edsoo.ru/ff0d5708
3aK0Ha 00OBEMHBIX OTHOIIEHW ra30B
33 dusnueckue U XUMUYECKHIE CBOMCTBA bubmanoreka §31-32
BOJIBI IMOK https://m.edsoo.ru/ff0d587a
34 CocraB ocHoBanuii. [Tousitue 00 Bubmanoreka
WHJIUKATOpax LIOK https://m.edsoo.ru/ff0d59e2
Boja kak pactBopuTens.
35 Hacrpmennnie 1 HeHACBIIIEHHBIE bubmanoreka §33
pacTBopsl. MaccoBas 07151 BEIIecTBa HOK https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas padora Ne 5 mo Teme
36 «IIpuroroBiieHrE paCTBOPOB C Bbubnnoreka

ONpeAcIEHHON MacCCOBOU JT0IEN
PacTBOPEHHOTO BEIIECTBAY

IIOK https://m.edsoo.ru/ff0d5eba




Bbubnuoreka

37 | Peuenme sanay LIOK https://m.edsoo.ru/ff0d4ddo
38 KonTpoabHnast padora Ne2 o teme bubnuorexa
«Kwucnopon. Bonopoza. Boma» LIOK https://m.edsoo.ru/ff0d6342
39 Oxcupel: cocTaB, KIacCUPUKALINS, bubmmoreka §40
HOMeHkIatypa. [loxydenue okcnaoB LIOK https://m.edsoo.ru/ff0d664e
40 XHUMHUYECKHE CBOMCTBA KUCIOTHBIX, bubnuoreka $40
OKCHJIOB IHOK https://m.edsoo.ru/ff0d664e
a1 OcHoBaHus: cOCTaB, KJIacCU(pUKAIHS, bubnuoreka §41
HOMEHKJIaTypa LIOK https://m.edsoo.ru/ff0d67ca
42 X N . bubmmoreka §42
MMITCCKHIE CBOMCTBA OCHOBAHMH IHOK https://m.edsoo.ru/ff0d67ca
43 AMpoTepHbIe OKCHUIBI U THIPOKCHIBI §43
44 Kucnotsr: cocras, knaccudukarnms, bubauoreka §44




HOMEHKJIaTypa IMOK https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmoreka §45
KHMCJIOT IHOK https://m.edsoo.ru/ffOdfee2
o | oo ree e, sioar
. ’ IHOK https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIIbHBIX 33724 110 TEME bubnuorexa
«OCHOBHBI€E KJIaCChl HEOPIaHUYECKHUX IIOK https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 ['eneTnyeckas cBsI3b MEXKIy KiIaccaMmu bubnmmoreka
HEOPraHMYECKHUX COCTUHCHHIMA IHOK https://m.edsoo.ru/00ad9a50
49 O0001IeHrEe U cUCTEMaTU3 AU Bubmanoreka
3HAHUI ITOK https://m.edsoo.ru/00ad9cb?2
KonTtpoabnas pa6ora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmorexa
o p IHOK https://m.edsoo.ru/00ad9ela
COCIMHCHMI
o | oo cenpua "
) IIOK https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AIEMEHTOB
[Iepuoanueckuii 3aKOH U
52 [Tepuoanueckas cucTeMa XMMHUYECKUX bubmorexa §50
IMOK https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneepa
53 [lepuopasl, TpyImbl, TOATPYIIILI bubmmorexa §51
PHOJBL, TPYIIIBL, TOATPY ITOK https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnuoreka §52

saep. M3oTonsl

IIOK https://m.edsoo.ru/00ada342




CtpoeHue 371eKTPOHHBIX 000JI04eK

Bubnnoreka

95 aToMoB 3JieMeHTOB [lepuoanueckoit [TOK hitps://m.edso0.ru/00ada6bc §53
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XMMHUYECKOTO
56 3JICMEHTA TI0 €T0 ITOJIOKECHHUIO B bubnuoreka
[Mepuoanyeckoii cucreme 1. U. LIOK https://m.edsoo.ru/00ada824
Menpeneena
3nauenue Ilepuonnueckoro 3akoHa
57 JUTSl pa3BUTHS HAYKU U TTPAKTHKH. J]. bubnuoreka §54
. MenpeneeB — y4&HbIH, Meaaror u IHOK https://m.edsoo.ru/00ada96e
IrpaKIaHUH
58 DIEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnuoreka §55
XUMHUYECKHUX DJIEMEHTOB IHOK https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b bubmorexa §56
IHOK https://m.edsoo.ru/00adac34
60 KoBanenTHast nmonsipHasi XuMH4YECKast bubnuorexa
CBS3b ITOK https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipas bubmnoreka
XUMHYECKas CBS3b IMOK https://m.edsoo.ru/00adaab9
bubnmmoreka
62 Crenens oxncnennus IIOK https://m.edsoo.ru/00adae28 357
63 OKHUCIUTETbHO-BOCCTAHOBUTEILHBIC bubnuorexa
peakiuu LIOK https://m.edsoo.ru/00adb076
bubnuoreka
64 OKHCIUTEN U BOCCTAHOBHUTEIN

IIOK https://m.edsoo.ru/00adbQ076




O0001IeHYE ¥ cCUCTEMAaTU3 AL

Bubnnoreka

65 3HAaHUU 1 IHOK https://m.edsoo.ru/00adb33c
KonTpoabHnast padora Ne4 1o teme
66 «Crpoenue aroMa. XuUMHUYeCKas 1 Brbmuorexa
p ’ IHOK https://m.edsoo.ru/00adb486
CBSI3b)»
67 PezepBHblit ypok. O6o01eHue u 1 bubnuotexa
CHCTEMATHU3ALINS 3HAHUI IIOK https://m.edsoo.ru/00ad9cb?2
68 PesepBHrlil ypok. O60011eHNE U 1 bubnuoreka
CHCTEMATHU3alHAs 3HAHWI IHOK https://m.edsoo.ru/ff0d61c6
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9 KJIACC




Ne ni/m

Tema ypoka

Koa-
BO
4acoB

Jara

Bcero

ITnan

daxr.

JIeKTPOHHBbIE HU(POBHIE 00pa3oBaTelbHbIE PeCYPChI

JlomoaHuTeIbHAS
uHpopmanus

[Tepuonuueckuii 3aKoH.
IIepnonnueckas cucrema
XAUMHYECKHX dj1eMeHToB /I, 1.
MeneneeBa

bubmuoreka [{OK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKUX DJIEMEHTOB
MIEePBBIX TPEX MEPUOIOB

bubmuoreka [{OK https://m.edsoo.ru/00adb6b6

Knaccudukanms u
HOMCHKJIATYpa HEOPTAHUUECKUX
BEIIECTB

bubmuoreka [IOK https://m.edsoo.ru/00adb7e2

Bunn XuMu4ecKou CBSI3U U
TUIBI KPUCTATUTUNYECKHUX
peLETOK

bu6muoreka IIOK https://m.edsoo.ru/00adbac6

Konrtpoabsnas padora Nel o
teMme «lloBTOpeHune n
yri1yOJeHre 3HaHUH OCHOBHBIX
pas3zenoB Kypca 8 kiaccay

19.09

Knaccugukanus Xummuaeckux
peakui o pa3InyHbIM
npu3HakaM. OKHCIUTENbHO-
BOCCT. pEaKINH

bub6muoreka [{OK https://m.edsoo.ru/00adbcb0

§1

OKHUCIIUTETBHO-
BOCCTAaHOBUTEIbHBIE PEAKIIHH

bubnmorexa IITOK https://m.edsoo.ru/00adcade

§1

[TonsiTHE O CKOpOCTH
XUMHUYECKOH peakiuu. [lonsarue

bub6muoreka [IOK https://m.edsoo.ru/00adbe9a

§3




0 TOMOI'€HHBIX U T€TEPOreHHBbIX
peaKuusx

IToHsATHE O XUMHYECKOM
paBHOBecun. DakTopswl,
BIIMSIIOLIKME HA CKOPOCTh
XUMHYECKOHN peaKkiuu 1
MOJ0XKEHHE XUMHUYECKOTO
paBHOBECHUS

bubmmorexa LIOK https://m.edsoo.ru/00adc28c

§5

10

Teopus 3NEKTPOTUTUUECKON
nuccouuanuu. CHUIbHbBIE U
cy1abbIe AIEKTPOITUTHI

bubmmorexka LIOK https://m.edsoo.ru/00adcd68

§6

11

HoHnHbIe ypaBHEHUS peakuid

bu6nuoreka IIOK https://m.edsoo.ru/00add448

§9

12

XUMHYECKHEe CBOMCTBA KHUCIOT U
OCHOBaHHUH B CBETE
IIpeicTaBIeHUM 00
3JIEKTPOTUTUYECKOMN
JIACCOIHAIAN

bu6muoreka [{OK https://m.edsoo.ru/00add5d8

13

XUMHYECKHE CBOMCTBA COJieii B
CBeTe MpeACcTaBIeHUl 00
AIEKTPOJIUTUYECKON
JIFICCOIAITAN

bub6muoreka [{OK https://m.edsoo.ru/00add8b2

14

[TonsiTe o runponuse conen

bub6muoreka [{OK https://m.edsoo.ru/00add9d4

§15

15

O0001IeHrE U cCUCTEMAaTU3 AU
3HAHUN

26.10

bub6muoreka [{OK https://m.edsoo.ru/00addd12

16

IIpakTnyeckas padora Ne 1.
«PemieHne 3KCIepuMEHTAIbHBIX
3a1au»

7.11

bu6muoreka IIOK https://m.edsoo.ru/00addbfa

17

KonTtpoabHas padora Ne2 o
TeMe «IJIEKTPOJIUTUYECKAS
nucconuanusg. XuMudecKue

9.11

bubmuoreka [IOK https://m.edsoo.ru/00addecO




peaxiuu B pacTBOPax»

18

OO6m1as xapakTeprucTruKa
rajoreHoB. XUMHUYCCKHUC
CBOMCTBa Ha IIpUMEPE XJI0pa

1411

bu6muoreka [{OK https://m.edsoo.ru/00addfe2

§12-13

19

XnopoBogopoa. CosnsHast
KHCJIOTa, XUMUYECKHE CBOWCTBA,
MOJIy4CHHUEC, IPUMCHCHUC

16.11

bubmmorexa LIOK https://m.edsoo.ru/00ade104

§14-15

20

IpakTnyeckas padora Ne 2 no
teme «l[lonmyuenue consiHon
KHUCJIOThI, U3y4EHUE €€ CBOMCTB)

21.11

bubmuoreka [{OK https://m.edsoo.ru/00ade348

21

Beruncnenus mo ypaBHEHUSIM
XUMHUYCCKHUX PEaKIIUH, SCIIn
OJIMH M3 PEarcHTOB JIaH B
H30BITKE

23.11

bu6muoreka IIOK https://m.edsoo.ru/00ade488

22

OO01as xapakTepucTHKa
snemeHToB VIA-rpynmsl

28.11

bub6muoreka [IOK https://m.edsoo.ru/00ade64a

§17

23

AnnotponHsle MOAU(UKALUT
cepnl. Haxoxienue cepsl 1 €€
COEIMHEHUH B IPUPOJE.
XHWMHYECKHE CBOMCTBA CEPBI

30.11

bu6nuoreka IIOK https://m.edsoo.ru/00ade64a

§18

24

CepoBomopo1, CTpOEHHUE,
(bu3UYeCcKre U XUMHUYECKUE
CBOMCTBA

5.12

bub6muoreka [IOK https://m.edsoo.ru/00ade802

§19

25

Oxcuppl cepbl. CepHast KMCIIOTA,
¢buznyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE

7.12

bubnmrorexa L{TOK https://m.edsoo.ru/00adea28

§20-21

26

XHUMHYECKUE PEAKIINH,
JeKallKe B OCHOBE
MPOMBIIIJICHHOTO CII0c00a
ITOJTyYEHUSI CEPHOU KUCIIOTHI.

12.12

bubnrorexa I{OK https://m.edsoo.ru/00adec8a




XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COEIMHEHMSIMU CEPBI

27

Brruncienue MmaccoBoy 10U
BBIXO0/Ia MTPOJIYKTA PEaKIUU

14.12

bu6muoreka [IOK https://m.edsoo.ru/00adec8a

28

OO1wast XxapakTepucTHKa
a1eMeHTOB VA-rpynnsl. A3oT,
pacrpocTpaHeHHUE B IIPUPOJIE,
¢buznvecKre 1 XUMHUECKUE
CBOICTBa

19.12

bubmmorexka LIOK https://m.edsoo.ru/00adeeab

§23

29

AMMuak, ero ¢puznueckue u
XUMHUYECKHE CBOWCTBA,
MI0JIy4Y€HUE U IPUMEHEHHE

21.12

bu6muoreka LIOK https://m.edsoo.ru/00adf004

§24

30

IMpakTuyeckas padora Ne 3 o
teMme «llomyyenne ammuaka,
M3y4YEHUE €ro CBOMCTBY

26.12

bu6muoreka [IOK https://m.edsoo.ru/00adf180

31

A3oTHasg KHUCIo0Ta, e€
(bu3znuecKkrue 1 XUMUYEeCKHe
CBOMCTBA

28.12

bu6nuoreka IIOK https://m.edsoo.ru/00adf306

§27

32

Hcnons3oBanne HUTPATOB U
COJIEN aMMOHUS B Ka4eCTBE
MUHEPATBHBIX YI0OpPEHUH.
XUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COECIMHEHUSMH a30Ta

bu6nuoreka IIOK https://m.edsoo.ru/00adf518

33

®ocop. Oxeun pochopa (V) u
dbocdopHas kucnora,
CI)I/ISI/I‘-IGCKI/Ie U XUMHNYECKHE
CBOICTBA, MOJTy4YECHUE

bubmuoreka IIOK https://m.edsoo.ru/00adf68a

§29-30

34

Ucnonbs3oBanue pocdaTos B
KayecTBE MUHEPaIbHBIX

bu6mmoreka IIOK https://m.edsoo.ru/00adfc20




ynoOpeHuit. 3arps3HeHne
PUPOJHOH cpenbl pocharamu

35

Yraepon, pacripocTpaHEHHE B
npupoae, hpuznueckue u
XMMHYECKHUE CBOMCTBA

bubmmorexa LIOK https://m.edsoo.ru/00adfd9c

§31-32

36

Oxcunpl yriaepona, ux
¢busnveckue 1 XUMHUECKUE
CBOMCTBA. DKOJIOTHYECKHUE
MPOOJIEMBI, CBSI3aHHBIC C
okcuaoMm yriepoaa (IV)

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

§33-34

37

VYrospHasa KUCIIOTa U €€ COJIU

bub6muorexa [IOK https://m.edsoo.ru/00ae006¢

§35

38

[IpakTuueckas paborta Ne 4 o
teMme "[lonydyenue yriaekuciaoro
raza. KauectBeHnHas peakiius Ha
KapOoHaT-MOH"

bubmuoreka [{OK https://m.edsoo.ru/00ae027e

39

HepBOHaanBHBIe IIOHSATHS 00
OpraHn4€CKuUX BCHIECCTBAX KaK O
COCAUHCHUAX YTrJIepoJa

bubmuoreka [{OK https://m.edsoo.ru/00ae054e

40

erMHHI’I n €ro COCAMHCHUA

bu6muoreka IIOK https://m.edsoo.ru/00ae080a

§37-38

41

[IpaxTuueckas padora Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3aj1a4 1o TemMe «BakHelmme
HEMETAILIIBI U MX COCAUHCHUS

bub6moreka [IOK https://m.edsoo.ru/00ae0bf2

42

KonTtpoabHnas pa6ora Ne3 o
TeMe «BaxHenie HeMeTaJUIbI
1 UX COEOUHEHUS)

bubnmrorexa LIOK https://m.edsoo.ru/00ae0el8

43

OO1m1ast xapakTepUCTHKA
XUMHUYECKUX 3JIEMEHTOB —
MeTayIoB. MeTtannndeckas
CBSI3b U METaJNINYecKast

bubnmrorexa I{TOK https://m.edsoo.ru/00ael03e

§39-40




KpPUCTAJUIMYECKAS PEUIETKA.
du3nyeckue CBOMCTBA METAJJIOB

XMMHUYECKUE CBOUCTBA

44 METaJUIOB. DIEKTPOXUMUYECKHI bubmmoreka LIOK https://m.edsoo.ru/00ael156 §41
Ps HAIPSKEHUN METAJUIOB
OO6mmwme crmocoOb! MOTyYeHUS
MeTasuioB. CIUIaBbl.

45 Bruncienns no YPaBHCHILIM bubmuoreka [{OK https://m.edsoo.ru/00ae1156 §42
XUMHYECKHUX PEaKIU, €CIIN
OJIUH U3 PEareHTOB COJICPKUT
IPUMECH

46 [ToHsTHE O KOPPO3UU METAILIIOB bubaunorexa [IOK https://m.edsoo.ru/00ae1278

47 [IlerouHbIe METAILIBI bu6muoreka [IOK https://m.edsoo.ru/00ae14b2 §43

48 OKCHIbIL 1 THAPOKCH LI HATPHA bubaunorexa IIOK https://m.edsoo.ru/00ael14b2 §43
1 KaJus

49 meﬂoqu%eMeanvHe METaIb = bu6muoreka IIOK https://m.edsoo.ru/00ae15e8 §44
KaJIBIIMH ¥ MarHUM

50 BaxHeHRIINe COSHHEHHA bubmuoreka LIOK https://m.edsoo.ru/00ael15e8 §45
KaJIbITAS

51 O06001IeHne U cCucTeMaTU3aAIHS
3HAaHUU

52 HKeetwocTs BozEI 1 CI0CO0R &8 bubmorexa LIOK https://m.edso00.ru/00ae1886 §45
yCTpaHEHHs
[IpakTuyeckas padora Ne 6 o

53 Teme "YKECTKOCT BOIBI U bubmmorexa LIOK https://m.edsoo.ru/00aelae8
METO]Ibl €€ yCTpaHEHUS"

54 AroMuHuR bubmmoreka LIOK https://m.edsoo.ru/00aelc64 §46




55

AMdoTepHbIE CBOMCTBA OKCHIA
U TUAPOKCHIA

bubmmoreka LIOK https://m.edsoo.ru/00aelc64

§47

56

Keiaeso

bubmuoreka [{OK https://m.edsoo.ru/00ae1d86

§48

57

OKCHIBI, THIPOKCHJIBI U COJTU
xenesa (11) u xxenesa (III)

bubmuoreka [IOK https://m.edsoo.ru/00ae35e6

§49

58

O0001IeHrEe U cUCTeEMaTU3 AU
3HAaHUU

59

[TpakTrueckas padora Ne 7.
Pemenne skciepuMeHTAIBHBIX
3a7a4 1o reme «Baxueiue
METaJUIbl U UX COCTUHEHUS

bubmuoreka [{OK https://m.edsoo.ru/00ae3de8

60

Bbruuciienus no ypaBHeHUsIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIUH U3 PEareHTOB JIaH B
M30BITKE W COICPIKUT
npumMecH. Beruucienus
MacCOBOM JOJIH BBIXOJa
MPOAYKTA peaKIiu

bub6muoreka [{OK https://m.edsoo.ru/00ae1750

61

O0001IeHrE U cCUCTEMAaTU3 AU
3HAHUN

62

Konrtpoabsnas padora Ned o
TeMe «Bakuelnme MeTauibl U
HUX COEIUHEHUI

63

BemectBa u marepuassl B
IIOBCEIHEBHOM J)KM3HH YEJIOBEKA

bu6muoreka IIOK https://m.edsoo.ru/00ae3f50

64

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

bubmmorexa LIOK https://m.edsoo.ru/00ae4270

65

Posnb XuMuu B perieHnu
AKOJIOTMYECKUX MPOOIeM

bubmoreka [IOK https://m.edsoo.ru/00ae4270




66 Peseprbili ypox. 06061116}1“6 " 1 bub6muoreka IIOK https://m.edsoo.ru/00ae0d0a
cucreMarul3anus 3HaHuu

67 PeseppHbIi ypok. 0606?&1{“6 1 1 bub6muoreka IIOK https://m.edsoo.ru/00adb33c
cucreMaTrui3anus 3HaHuu

68 PeseppHbIi ypok. 06061]16}1“6 1 1 bub6muoreka IIOK https://m.edsoo.ru/00ad9cb?2
cucreMatrui3anys 3HaHuu
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I'., AkuronepHoe obmmectBo «M3matensctBo «IIpocsemenue»
* Xumus, 9 kinacce/ Pymsutuc I'.E., ®enpaman @.I'., AkunonepHoe o6iectBo «M3natensctBo «IIpocserieHues

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumus. Ypoku B 8 kinacce: mocobue mis yuurens /H. H. I'apa
Xumust. Ypoku B 9 kinacce: mocobue s yuuress /H. H. 'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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



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

