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IHHOACHUTEJIBHASA 3ATINCKA

[IporpamMma Mo XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTAaBlieHA Ha OCHOBE TpeOOBaHWH K pE3ylbTaTaM OCBOCHHS
OCHOBHO# 00pa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 0011eT0o 00pa3oBanus, npeactaBicHHbX B DI'OC OO0, a Takxke Ha OCHOBE (eneparbHON
paboueii mporpaMMbl BOCIIUTAHHS M C YYETOM KOHIICTIIIUM TMPETOAaBaHusl yIeOHOTO MmpeaMera «XUMuUs B 00pa30BaTEbHBIX OPraHU3aIHsIX
Poccuiickoit ®enepanuu.

[IporpamMma no xumuu Ja€t NpeicTaBiIeHUE O LENIX, oOell cTpareruu o0y4eHus, BOCIUTaHUS M Pa3BUTHUS 00yUYaIOLUXCsA CPECTBAMU
y4eOHOTO TIpeJMeTa, YCTaHAaBIMBAECT OO0S3aTENbHOE IPEIMETHOE COJIEpXKaHHWe, IPeIyCMaTPUBAET paclpelelieHHe ero 1o Kiaccam |
CTPYKTYPUPOBAHUEC 110 pa3aciaM H TEMaM IPOorpaMMmbl 10 XUMHUH, OIPCACIIHACT KOJUMYCCTBCHHBIC M KAUCCTBCHHBIC XAPAKTCPUCTHKHU
COJACpKaHUsA, PECKOMCHAYEMYIO IMOCICA0BATCIIBHOCTE HU3YUCHUSA XMMHU C y‘—IéTOM MCKIPECAMETHBIX WU BHYTPHIIPEAMCTHBIX CBHSGI\/'I, JIOTUKU
y4eOHOTO TpoIecca, BO3PACTHBIX OCOOEHHOCTEH OOYYarOIIUXCs, OMpPEIeNsieT BO3MOXKHOCTH TpeaMeTa ISl peau3alii TpeOOBaHUHM K
pe3ynbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHUN K
pe3yiabTaTaM O6y‘—IeHI/I$I XHUMHU Ha YPOBHC ueneﬁ HU3Yy4YCHHUA MNpeaAMETa W OCHOBHBIX BHUIOB yqe6HO-HO3HaBaTeHLHOﬁ OCATCIIBHOCTHU
00y4JaroIerocs 1mo OCBOCHHUIO y4eOHOTO COIep KaHMS.

3HaHME XUMHUH CIYKUT OCHOBOM JUIsi POPMHUPOBAHUS MUPOBO33PEHUS 00YyUarOIIErocs, €ro NpeCTaBIeHu 0O MaTepHalIbHOM €IUHCTBE
MHpa, BAXKHYIO pOJIb UTPAIOT (OpMUPYEMbIe XUMUEH MPEICTaBICHUS O B3aUMOIIPEBPALLEHUSAX SHEPTUU U 00 SBOJIIOINH BELIECTB B MPUPOJIE, O
MyTSX PEHIeHus] riI00adbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHSl YETIOBEYECTBA — CHIPHEBOM, YHEPTreTUUYECKOM, MHUIIEBOM M IKOJOTHYECKOM
0€301acHOCTH, MPOOJIeM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaau3aliid BO3MOXKHOCTEH JJIsi caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYpbl JTUYHOCTH, €€ oOlell U (yHKIHOHAIBHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMUPOBAHHE MBIIUICHUS U TBOPYECKUX CMOCOOHOCTEH OOy4aromnxcsi, HaBBIKOB MX CaMOCTOSATEIbHON yueOHO
JeSITeNbHOCTH, YKCIIEPUMEHTANIBHBIX U UCCIeI0OBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B MOBCEAHEBHOM JKU3HHU, TaK U B MPOQeccroHaIbHOI
NesITeNIbHOCTH;

3HAKOMHUT CO CHEenu(UKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOIO B3TJISAAa HA €IMHCTBO MPUPOIBI U UEIOBEKa,
SIBJISIETCS. OTBETCTBEHHBIM 3TArloM B JOPMUPOBAHUH €CTECTBEHHO--HAyYHOU IrPaMOTHOCTH O0y4YaIOUIUXCS;

crocoOcTByeT (POPMUPOBAHUIO 1IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K MPHUPOJE, K UYEIOBEKY, BHOCUT CBOI
BKJIaJ] B DKOJIOTHYECKOE 00Opa3oBaHUE 00yJarOIIUXCsl.

JlanHble HampaBieHUS B OOy4YE€HHH XUMHUU OOECTEUMBAIOTCA CHEHUPUKON coiepkaHHs y4eOHOro MpeaMeTa, KOTOPBIM sBiseTCs
MeJarorHYecKy alalTHPOBAHHBIM OTpaKeHHuEeM 0a30BOI HAYKH XHUMUHU Ha OTPeAeIEHHOM dTare e€ pa3BUTHSIL.



Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH HA OCBOCHHE OOYYAIONUMUCS CHUCTEMBI NMEPBOHAYAIBHBIX
HOHATHU XHUMHH, OCHOB HeOpFaHquCKOﬁ XHUMHUHU U HCKOTOPBIX OTACIIbHBIX 3HAYNMbIX HOHATUH OpF&HH‘ICCKOfI XUMUH.

CrpykTypa colepKaHUs TPOTPaMMBI 10 XMMHHU CPOpPMHUpOBAHA HAa OCHOBE CHUCTEMHOro monxoaa k e€¢ umsydenuto. CopaeprkaHue
CKJIaAbIBACTCs U3 CUCTEMBbI HOHSATUI O XUMHYECKOM DJIEMEHTE U BCIICCTBC U CHUCTCEMBbI MOHSITUI O XMMHYECKOU pCaKknuuu. O0e 3TH CUCTEMEI
CTPYKTYPHO OpraHM30BaHbI 110 HPUHIUITY ITOCJICI0BATCIILBHOTO PAa3BUTHUA 3HAHUM Ha OCHOBE TCOPCTUYCCKUX HpCIICTaBJIeHI/Iﬁ Pa3sHOTO0 YPOBHA:

— aTOMHO--MOJICKYJISIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomanueckoro 3akoHa [[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUCHUA O CTPOCHUHU aTOMa U XUMHAYECKOU CBA3H,

— TIPE/ICTABJICHHUH 00 AJIEKTPOITUTHUECKON TUCCOIMAIIMN BEIIECTB B pacTBOpax.

TCOpeTI/I‘ICCKI/Ie 3HAaHUA pacCMaTpuUBaIrOTCA Ha OCHOBC OMIIMPHUYCCKHU IIOJYUYCHHBIX HW OCMBICICHHBIX (1)aKTOB, Pa3BUBAIOTCA
IMOCJI€A0BATCIIBHO OT OAHOTO YPOBHA K APYTrOMY, BBITIOJIHAA (1)YHKIII/II/I 00BsACHEHUS U IIPOTHO3UPOBAHUSA CBOfICTB, CTPOCHUSA U BO3MOJKHOCTEH
MPAKTUYCCKOI0 MPUMCHCHHA U MMOJIYYCHUA N3Yy4aCMbIX BCIICCTB.

OcBoeHHE MPOTPaMMBI 10 XHUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO TPEICTABICHUS O XUMUUYECKOW COCTABIIAIOMICH HAYYHOW KapTHUHBI
MHpa B JIOTUKE €€ CHCTEMHOW NPHUPOJBI, [IEHHOCTHOIO OTHOLIEHUS K HAayYHOMY 3HAHHWIO M METOJaM II03HAHWS B Hayke. M3ydeHue xumunn
MPOUCXOAUT C TPUBJICYCHUEM 3HAHUN W3 paHEe HM3YUYEHHBIX YUeOHBIX mpeameToB: «Okpyxaromuid mMup», «buonorus. 5-7 Kimacce» u
«®Dusuka. 7 Kjmacey.

[Ipn u3ydyeHHH XMMHUU TPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB XMMHMUYECKON HayKM Kak OOJacTH COBPEMEHHOIO €CTeCTBO3HAHWS,
MPAKTUYECKON JESITeNbHOCTH YeNOBeKa M KaK OJHOTO K3 KOMIIOHEHTOB MHPOBOM KyNbTYypbl. 3ajaya y4eOHOro mpeaMeTa COCTOUT B
(OpMHUPOBAHMM CHUCTEMbl XUMHYECKHX 3HAHUM — Ba)KHEWIIMX (PaKTOB, MOHITHHA, 3aKOHOB U TEOPETUUYECKHUX TIOJOKEHHM, JOCTYIMHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapakTepa, si3blka HAayKd, B MPUOOLICHHMH K HAaydyHBIM METOJaM MO3HAHUS MPU H3YyYCHHH BEIIECTB U
XUMHUYECKUX pPeaKluil, B (JOPMUPOBAHUU U PA3BUTUU MO3HABATEIbHBIX YMEHHI M UX NMPUMEHEHHHM B y4eOHO-NO3HABATEIBbHON U y4eOHO-
HCCIIeIOBATENIbCKON AESITeTbHOCTH, OCBOSHUH MpaBUi 0€301acHOro 0OpalleHus ¢ BEIIeCTBAMH B TOBCEIHEBHOM KU3HMU.

[Ipyu u3ydeHnn XMMHUHN Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus Ba)KHOE 3HAUEHHE IPUOOPENH TaKUe 1IeTH, KakK:

— (opMHUpOBaHHE HHTEJUIEKTYaJIbHO PAa3BUTOM JUYHOCTH, TOTOBOM K €aMOOOpPa30BaHUIO, COTPYIHHUYECTBY, CaMOCTOSITEIHLHOMY
MPUHATHIO PEIICHU, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

— HANpaBJICHHOCTh OO0YYEHHs HA CHCTEMaTHYEeCKOe MPUOOIIeHNE 00YJAIOIIUXCS K CaMOCTOSTENbHON MO3HABATEIHLHOU AESITEIbHOCTH,
HayYHBIM METOJIaM MO3HAHUS, POPMUPYIOIIUM MOTHBAIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrniedyeHre YCIOBHM, CHOCOOCTBYIOUIUX MPHOOPETEHHI0 OOYUYaIOIIUMUCS OMbITa PAa3HOOOPa3HOW MAESITeNbHOCTH, TO3HAHWS U
CaMOTIO3HaHUs, KJIFOUEBBIX HABBIKOB (KITFOYEBBIX KOMITETEHIMH ), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE IS Pa3IMUHbIX BUJOB JESITEILHOCTH,



— (opmupoBanue oOmieil (GyHKIMOHATBLHOH M €CTECTBEHHO-HAyYHON T'PaMOTHOCTH, B TOM YHCJIE€ YMEHHMH OOBACHATH M OIICHWBAThH
SBJICHUSI OKPY)KAIOIIET0 MMpA, MCIOJb3ysd 3HAHHWS M OIBIT, NOJYyYEHHbIE IPU U3YYEHMHM XUMHH, NPUMEHATh UX MPU PELICHUU IpoOJieM B
ITIOBCETHEBHOM KU3HU U TPYJOBOU ACITEIBHOCTH;

— (QopmupoBaHHEe y OOYUYaAIOMIMXCS TYMaHHUCTUYECKHX OTHOIICHWH, MOHMMAHUS [EHHOCTH XMMHYECKHX 3HAHUW IS BBIPAOOTKH
HKOJIOTUYECKU IIeTIeCO00Pa3HOT0 MOBENEHHsI B OBITY M TPYIOBOW JAEATENILHOCTH B IENSAX COXPAHEHHS CBOETO 3JI0POBbSl U OKPYKaIOIIEH
MIPUPOHOM CpEeJIbl;

— pa3BUTHE MOTUBALMU K OOY4EHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIO U CAMOBOCIHMTAHMIO HA OCHOBE YCBOEHUS O0IEYEIOBEYECKHX
LIEHHOCTEN, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MPOGUIIS U HAIPABJIEHHOCTH AAJbHEHIIEro 00y4YeHHUs.

OO61iee ynco 4acoB, OTBEAEHHBIX IS U3YYCHHS] XMMUU Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, coctapiseT 136 yacos: B 8 kiiacce
— 68 yacoB (2 yaca B HezieN0), B 9 kiacce — 68 "yacoB (2 yaca B HEJIEINIO).

COILEP KXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBIE XMMUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMHUM B KW3HU 4YeJlIOBEKa. XUMHS B CHUCTEeME HayK. Tena W BemecTBa. PU3MYECKHE CBOMCTBA BEILECTB.
ArperatHoe cocTosiHuE BemecTB. [loHaTHE 0 MeToIax Mo3HaHUs B XuMuUH. UucThie BemecTBa U cMecu. CocoObl pasielieHUs] CMeceH.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHThl. CUMBOJIBI XMMHUYECKUX AJIEMEHTOB. [IpocThie W ClOXKHBIE BellecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢popmyiia. BaJeHTHOCT aTOMOB XUMHUUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTEIbHAS aTOMHAs
Macca. OTHOcUTeNIbHAsA MOJIEKYIIsipHas Macca. MaccoBas 107151 XMMHUYECKOTO JIEMEHTA B COCAMHEHUH.

KonunuectBo BemiectBa. Mouib. Monsipaas Macca. B3auMocCBsI3b KOJIMYECTBA, MACChl M YKUCJIa CTPYKTYPHBIX €IMHUI] BellecTBa. PacuéTol
o GpopMynaM XUMUYECKHX COCTUHEHUI.

du3nyeckue M XMMHUYECKHUE SIBJICHUS. XUMHUYECKas peakiuss U €€ MpU3HAKU. 3aKOH COXPAHEHHUS MACChl BEIIECTB. XHUMHYECKUE
ypaBHeHus. Knaccudukaius XuMU4ecKuX peakiuii (CoeAMHEeHUs, Pa3I0KeHUsI, 3aMeeHHs, 0OMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAOH, MpaBHIaMu pabOThI B JIaOOpaTOpUH U MpUEMaMH OOpalieHus ¢ Jab0paTOpHBIM 000PYIAOBAHHUEM,
M3YyYeHHEe U OMHCcaHue PU3NYECKHX CBOWCTB 00Pa3I0B HEOPTaHWYECKUX BEIIECTB, HaOMOAeHNne Qu3ndeckuX (IJIaBJIeHUE BOCKa, TasHUE JIbJIa,
pacThpaHue caxapa B CTYNKE, KUTMEHHE WM KOHJEHCAIMs BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATMBAaHHUE METHOW MPOBOJIOKH,
B3aUMO/ICHCTBUE Mella C KUCIOTON) SIBICHUMN, HAOMIOACHNE U OMKMCAHUe MPU3HAKOB MPOTEKAHMS XUMUYECKHX PeaKIuii (pa3jokeHHne caxapa,



B3aMMO/ICHCTBHE CEPHON KHCIOTBHI C XJOpHIOM Oapusi, pasnokenue ruapokcuna menu (ll) mpu HarpeBanum, B3amMOJEHCTBHE jKeje3a C
pactBopom com Memu (1), u3ydeHune crnocoOOB pa3jelieHusi CMECEi: ¢ MOMOIIBI0 MarHuTa, (GUIHTPOBAHUE, BBHIAPUBAHHE, AUCTUIUIAIINS,
xpomarorpadusi, MpoBeJCHNE OYHCTKA MOBAPEHHOW COJIM, HAOJIOJCHUE M OMMCAaHHWE PE3yJAbTATOB MPOBENEHHS OIBITA, WIUTFOCTPHPYIOIIETO
3aKOH COXpaHEHMsI MacChl, CO3JJaHHE MOJIETIEH MOJIEKY (1IapOCTEPIKHEBBIX).

Ba:kHeiilue npeacTaBuTe Il HEOPraHU4eCKMX BelleCTB

Bozayx — cmech ra3oB. CocraB Bo3ayxa. Kuciopon — 31eMeHT 1 mpocToe BemecTBo. Haxoxaenue kuciopoia B mpupoae, Gu3ndeckue u
XUMHUecKrue cBoiicTBa (peakuuu ropenus). Okcunel. I[lpumenenue xuciopoga. CrnocoObl MOMy4eHHs KHUCIOpoAa B J1abOpaTOpuu H
npoMblIIeHHOCTH. KpyroBopoT kucinopoaa B npupoje. O30H — aJuIoTpoIiHas MoIu(pUKalys KUCIOPOo/a.

TennoBoit 3pPexT XUMUYIECKON peaklnK, TEPMOXUMUYECKHE YPAaBHEHUS, K30~ U SHAOTEPMUUYECKHE peakiiu. TOIINBO: yroib U METaH.
3arpsi3HeHHE BO3/yXa, YCUJIEHUE TApHUKOBOTO 3(dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — snemeHnt u mpocroe BemecTBo. HaxoxzaeHue Bojopoja B Hpupoje, pusnueckue U XMMHUYECKHE CBOWCTBA, MPUMEHEHHE,
croco6bl noaydeHus. KucioTst u comm.

MoutsipHblil 00BEM ra3oB. Pacué€Tbl M0 XUMHUYECKUM ypaBHEHHSIM.

dusnueckue cBoMcTBa BoAbl. Bosa kak pactBopureinb. PacTBopsl. HacklmeHHbIE 1 HEHACHIILIEHHBIE PACTBOPHI. PACTBOPMMOCTE BENIECTB
B Bojie. MaccoBasi J0Jisl BelIeCTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbl. OcHOBaHMs. Pob pacTBOPOB B MPUPOJIE U B )KM3HH YEJIOBEKA.
KpyroBopoT BojbI B mipupoie. 3arpsisHeHHE MPUPOIHBIX BoA. OXpaHa ¥ 0YHCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemnuHenuit. Oxcuapl. Knaccudukamuss OKCHIOB: cosieoOpasyromue (OCHOBHBIC, KHUCIOTHBIE,
amdoTepHbie) U HecosieoOpazyromue. Homenknarypa okcuaoB. @u3ndeckrne U XUMHUYECKUE CBOMCTBA OKCHIOB. [losrydeHne OKCHIOB.

OcnoBanus. Krnaccudukaruss ocHOBaHWN: IMIENOYM M HEPACTBOPUMBIE OCHOBaHHMS. HoMeHkmarypa ocHoBaHui. Dusznueckwe u
XUMUYECKHE CBOWCTBA OCHOBaHUU. [loryueHre oCHOBaHMIA.

Kucnotsl. Knaccudukanus xucinor. Homenkiarypa kucinor. @uznyeckue 1 XUMUYECKHE CBOMCTBA KUCIIOT. P akTUBHOCTH METaIOB
H. H. bekerona. [lonyyeHnue Kucior.

Conu. Homenkiarypa coseil. @uznueckrue U XMMU4eCKrue cBorcTBa coJieid. [lomyduenue comnen.

I'enetrnueckas cBs3b MEXKAY KlIaccaMy HEOPTaHHUUYECKUX COEAUHEHUN.

Xumuueckuii Ixkcnepumenm:

KaueCTBEHHOE OIpPE/eICHUE COJEpKAHUS KHUCIOpOJa B BO3AyXe, IMOJy4eHHEe, cOoOMpaHUe, pacro3HaBaHUE M H3YUYEHUE CBOICTB
KHCTIOpO/1a, HAONIO/IEHWE B3aWMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U YCIOBHUS BO3HMKHOBEHHUS U IpEKpalleHUs ropeHus (moxkapa),
O3HaKOMJIEHHE ¢ oOpa3lamMi OKCHIOB M ONHCAaHHE MX CBOWCTB, MOJTy4YeHHE, COOMpaHHE, PACIO3HABAHHE U W3YYE€HHE CBOWMCTB BOAOPOIA
(ropenue), B3aumo/eiicTBue Bogopoaa ¢ okcuaom Meau (1) (Bo3amMoxkHO MCTIOIB30BaHUE BUCOMATEPHATIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB
KOJIM4ecTBOM | MoIlb, MccienoBaHNE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C PAa3UYHON PACTBOPHUMOCTHIO, MPUTOTOBICHHWE PACTBOPOB C
ompenenéHHOM MaccOoBOM Jloyiell pacTBOPEHHOTO BEIECTBA, B3aWMOJICHCTBHE BOJBI C MeTaUlaMU (HaTpUeM U KajbIlueM) (BO3MOXKHO



WCIOJb30BAHME BHJICOMATEPUANIOB), HCCIENIOBAaHME OOpa30B HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KIACCOB, HAOJNIOJCHUE W3MEHEHHUS
OKpAacKH MHAMKATOPOB B pacTBOpAaxX KUCIOT U I1lIeJI0UYell, u3ydyeHue B3aumoeicTeus okcuaa Meau (1) ¢ pactBopom cepHOl KUCIIOTBI, KUCIIOT €
METaJUIaMH, PEaKUUd HEUTpaIU3aluM, IOJy4YEHHE HEPACTBOPHMBIX OCHOBAHMM, BBITECHEHHE OJHOIO METajla JPYrUM M3 pacTBOpa COJIH,
pellIeHre SKCIEPUMEHTAIbHbBIX 3a/1a4 110 TeMe «BaxxHelume kiaccel HEOPraHMUECKUX COEUHEHUID.

Ilepuoauuecknii 3axkon u [lepuoanyeckas cucrema xumuueckux 3jemeHToB /I. U. MenneseeBa. CTpoeHne aToMoB. XUMUYeCKast
cBs3b. OKHC/INTEIbHO-BOCCTAHOBUTE/IbHbIC PEaKIUHI

IlepBple MONBITKM KiIacCHU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHATHE O rpynmax CXOAHBIX 3JEMEHTOB (ILIEJOYHbIE U
LIEJI0YHO3EMETIbHBIE METAJIJIb, TaJIOTeHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPbIE 00pa3ytoT aM(OTEpHbIE OKCHUJIBI U THIPOKCHIBI.

IIepnoanueckuit 3akoH. Ilepnoaudeckas cucrema xuMmuueckux anemeHToB [[. . MenneneeBa. KoporkoneprnoaHas v JUIMHHOIIEPUOAH ast
¢opmbl Ilepuonmyeckoit cuctembl xumudeckux snemeHToB [I. M. MenneneeBa. Ilepuoapl u rpynmnbl. OU3HUECKUH CMBICT MOPSIKOBOTO
HOMEpa, HOMEpPOB NIEPHOJIA U TPYIIIIBI AITEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonbl. Dnekrponsl. CTpoeHHE JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMUYECKUX
aneMeHToB [lepunoanueckoi cucrtemsl J[. M. MenzaeneeBa. XapakTepuCTUKa XMMHUYECKOTO AJIEMEHTa MO €ro MnojokeHuto B Ileprnoanueckoit
cucteme JI. . Menpeneena.

3aKOHOMEPHOCTH M3MEHEHMS paguyca aTOMOB XMMHUYECKHX 3JEMEHTOB, METAUNIMYECKUX U HEMETAUIMYECKUX CBOWCTB IO TpyIIaM U
MIEPUOAAM.

3nauenue Ilepuomnueckoro 3akoHa u Ileproanyeckoil CUCTEMbl XMMHYECKHX DJIEMEHTOB JUIsl pa3BUTHS Hayku W npaktuku. J[. .
MenneneeB — y4E€HbIA U TPAXKJAHUH.

Xumunyeckas cBsi3b. KoBajeHTHast (OJIsipHAs U HEMOJSPHAs) CBA3b. DJIEKTPOOTPULIATEIFHOCTh XMMHYECKUX 371eMEeHTOB. VloHHas CBSI3b.

Crenenp oxucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipomecchl oxkuciaeHuss W BoccTaHOBieHUs. OKUCIUTENU U
BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

u3y4yeHue OOpa3lOB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBHE TUAPOKCUAA IIMHKA C pPACTBOPAMU KHUCIOT M IHIeJIOYeH,
MIPOBEJICHUE OIBITOB, WIIIOCTPUPYIOIIUX TMPUMEPHl OKUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKiuil (TOpeHHe, peakluuu pa3ioKeHHUs,
COCTMHCHUS ).

Mescnpeomemmnuie ceasu

Peanuzanus MeXnpeaAMETHBIX CBA3€H MPU U3yYSeHUN XUMUU B 8 KIIaCCe OCYILECTBIISETCS uepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
-HAYYHBIX [TOHATHUM, TaK U IOHATHH, SBJISIOMIMXCS CUCTEMHBIMU JUJISl OTAENIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOTO [IUKIIA.

OO11re ecTecTBEHHO--HAyYHbIE MOHATHS: HAy4YHbIN (PaKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAINU3, CUHTE3, KJacCU(UKaLus, TePHOANIHOCTD,
HaOJr0/IeHUEe, SKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJIEIIb, SIBICHHE.



@du3uka: Marepus, aToM, IEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIWJ, U30TOIbI, PaJIUOAKTUBHOCTb, MOJIEKYJA, JJICKTPUUYECKUU 3apsi,
BEIIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHME BEIECTBa, I'a3, (PU3MYECKHE BEIMYUHBI, CJUHHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI, 3BE3BI,
CouHre.

Buosnorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TIOPOJIBI, ITOJIE3HBIE UCKOTIAEMbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBO 1 XMMHYeCKasl peakus

[lepuoanueckuii 3akoH. [lepuoanueckas cucrema xumudeckux anemeHtoB /. M. Menneneea. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B
W3MEHEHNH CBOMCTB XMMHWYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kajlus, KaJIbLUi U UX COCAUHEHUN B COOTBETCTBHUH C IOJIOKEHHUEM
21eMeHTOB B [lepronueckoi cucreMe u CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKOM CBs3U. THUINBI KPUCTAUIMYECKHX PEHIETOK, 3aBUCHMOCTh CBOMCTB BeEIlECTBA OT THUIIA
KPUCTAJUIMYECKOM PEIETKHN U BUJIa XUMUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKHUX BEIIEeCTB. XMMUYECKHUE CBOWCTBA BEIIECTB, OTHOCSIIUXCA K Pa3IMUHBIM Kjaccam
HEOPraHUYECKNX COCANHEHUM, TEHETUYECKAsl CBSA3b HEOPIaHMYECKUX BEIIECTB.

Knaccudukanus XUMHUECKUX peakUUid M0 pPa3IMYHBIM IpHU3HaKaM (MO0 YHCIy W COCTaBy Y4YacTBYIOIIMX B PEAKIMM BEIIECTB, IO
TEIUIOBOMY 3((eKTy, 0 U3MEHEHUIO CTENEHEH OKMCIEHHS XMMHUYECKHX 3JEMEHTOB, 10 0OpaTUMOCTH, 0 YYaCTHIO KaTaau3aTopa). JK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o ckopoctu xumudeckoil peakuuu. IlonsTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakiusx. [IoHATHe 0 roMOreHHbIX
U TeTeporeHHslx peaknusax. llonarme o karammse. Ilonstne o xummdeckoMm paBHOBecHM. DaKTOpHI, BIMAIONIME HA CKOPOCTb XMMHYECKON
peaKuuy U MOJI0KEHUE XMMUYECKOTO PABHOBECHS.

OKHUCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLUHU, JJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-BOCCTAHOBUTENBbHOM peakuuu. CocTaBiieHHEe
YPaBHEHHMH OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLIUI C HCIOIb30BAHNEM METO/JIa JEKTPOHHOIO OajaHca.

Teopus 37ME€KTPOIUTUYECKON AUCCOLMALMU. DIEKTPOJIUTHI U HEIJIEKTPOIUTH. KaTMOHBI, aHMOHBI. MeXaHU3M JUCCOLMAlUy BEIECTB C
pa3UYHBIMU BUJAMH XUMHUYeCcKOH cBsi3u. CreneHb quccoryanui. CUIIbHbIE U CI1a0ble 3JEKTPOJIUTHI.

Peakiun moHHOro o6MeHa. YcClOBHsI MPOTEKAaHUS PEaKLUi MOHHOTO OOMEHa, MOJIHbIE U COKPAlIEHHbIE MOHHBIC YPABHEHUS PEAKIIMM.
CBoICTBa KUCIIOT, OCHOBAaHUN M COJIeH B CBeTE NPEJACTAaBICHUH 00 3IEKTPOJMTHUECKON auccouuanuy. KauecTBEeHHblE peaklMM Ha HOHBI.
[TonsTHE O THOPONIM3E CONIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAUIOB U HeMeTauoB (rpadura U aiMasa),
CJIO’KHBIX BEIECTB (XJIOpUIa HATpHUA), UCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMYECKOW PEaKLMU OT BO3JECUCTBUS PAa3IUYHBIX (aKTOPOB,
HCCIIeIOBaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Mpollecca AMCCOLMAIMM KHUCIOT, Ieiaodel U cojeid (BO3MOXHO HCIOJIb30BaHHE
BUJICO MaTEepHaJoB), MPOBEIEHHE ONBITOB, WLIIOCTPUPYIOUIUNX MPHU3HAKK MPOTEKAaHUS peakiuil MoOHHOro oOMeHa (0Opa3oBaHHE OcajKa,



BbIJICJICHUE Ta3a, 00pa30BaHUE BOJIbI), OTIBITOB, MILTIOCTPUPYIOIIUX MPUMEPBI OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEaKuil (ropeHne, peakiuuu
pa3oKEHUs, COCAMHEHHs), pAclO3HABAaHME HEOPraHMYECKUX BEIIECTB C TIOMOMIIbIO KAYeCTBEHHBIX pEaKIHMid Ha HWOHBI, peIIeHUe
HKCTIEPUMEHTAIBHBIX 33/1a4.

HemeTtasuibl 4 HX cOeTUHEHHUS

OOmiast xapakTepucTuka rajsoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapakTepHbIE CTeneHH okucieHus. CTtpoeHne u (U3NUECcKue
CBOMCTBA MPOCTHIX BEIIECTB — TaJlOTEHOB. XWUMHYECKHE CBOWCTBAa Ha IMpHMEpe XJiopa (B3aUMOICWCTBHE C METAUIAMH, HEMeTalaMH,
menouamu). XsopoBogopoa. CoJissHas KUCIIOTa, XUMHUYECKHE CBOWMCTBA, MOJIydeHHE, TpUMEeHeHHue. [leficTBUe Xjopa M XJIOpOBOJOPOJa Ha
OpraHu3M 4YesjoBeka. BaxkHeimme XJI0puIpl 1 UX HaXOKJICHHE B TIPUPOJIC.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynnbsl. OcoO€HHOCTH CTpPOEHUS aTOMOB, XapaKTepHbIE cTeleHU oKucieHus. CTpoeHue U
¢u3nvecKkue CBOWCTBA MPOCTHIX BEHIECTB — KHUCJIOPOJAa U Cepbl. AJUIOTPOIHBIE MOTU(PHUKAIMHA KHACIOPOaa M cepbl. XUMHUYECKHUE CBOHCTBA
cepel. CepoBOJIOPOJ, CTpOEHUE, (PU3UYECKUE W XUMHUYEeCKHe CBOHCTBA. OKCHIBI Cephl KaK IMPEICTABHTENM KHUCIOTHBIX OKCHIOB. CepHas
KHUCTIOTa, (DU3MYECKUe M XUMHUYECKHe CBOHCTBa (0O0IIMe Kak IMpeICTaBUTENs Kjlacca KUCIOT M crneuuduueckue). XUMHYECKUE PEaKlUu,
JeKallue B OCHOBE IMPOMBIIIICHHOTO croco0a IMOJydeHHsT CepHOW KHUCIOTHL. IlpumeHeHue cepHOW KUCIOTHL. COJIM CEpHOW KHCIIOTEHI,
KadecTBEHHasl peaklusi Ha cyiab(ar-noH. HaxoxmeHune cepsl U €€ COCMMHEHUI B MPHUpPOJE. XUMHIECKOE 3arpsS3HEHUE OKPYKAIOIMIEH CpesIbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE IOK/H, 3arpsi3HEHUE BO3AyXa U BOJAOEMOB), CIOCOOBI €ro MpeAoTBpaIllCHuUsI.

OO6mrast xapaktepucThka 37eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIC CTENEHHW OKHUCICHHS. A3OT,
pacnpocTpaHeHue B npupoje, hu3nueckue U XuMudeckne cBoiicTBa. KpyroBopot azora B mpupojae. AMMHUAK, ero pu3ndeckue U XUuMUYECKUe
CBOMCTBa, NojyyeHHue U nmpuMmeHeHue. Colu aMMOHUS, UX (QU3NYECKHEe U XMMUYECKUE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas peakius Ha
MOHBl aMMOHHUA. A30THasg KUCJIOTa, €€ ToJydyeHue, (u3MYecKue M XUMH4YecKHe CBOoicTBa (0OmIMe Kak MpeAcTaBUTENs Kilacca KHUCIOT U
cnenuduueckue). lcmnonbzoBaHHe HUTPATOB U COJEH aMMOHHMS B KayecTBE MUHEPAJbHBIX YyA0OpeHuid. XHUMHUYECKOoe 3arpsi3HEeHue
OKpY)Kalollel cpelbl COCTUHEHHUSIMH a30Ta (KHUCIOTHBIE MO, 3arps3HEHHE BO3JyXa, MOuBbl U BOJ0EMOB). docdop, ammoTponHbie
Moupukaruu docdopa, pusnueckne u xumuueckue coictBa. Oxcun dochopa (V) u dochopHas kucinora, GU3NIECKUE U XUMUUYECKUE
CBOICTBa, mostyueHue. McnonapzoBanue GpocharoB B kauecTBe MUHEPATIBbHBIX yI0OpEHHUIA.

Obmas xapakrepuctrka 3m1eMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTpOEHHUS aTOMOB, XapaKTEepHbIE CTENEHU OKUCICHHs. YTIEepos,
IJIOTPOTIHBIE MOAU(DUKALMM, PACHIPOCTPaHEHUE B MpuUpoje, (U3NYecCKHe W XUMHYecKue cBoicTBa. Ancopbmus. Kpyrosopor yriepona B
npupoae. Oxcuabl yriepoaa, ux (usnUeckue M XUMHUYECKHE CBOWCTBA, NEHCTBHE HA XHUBBIE OPTraHU3MBI, MOJYyYEHHE U TMPUMEHEHHE.
DKkoJoruveckre MpoOieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (l1V), rumoresa rio0albHOTO MOTEIUICHUS KIMMAaTa, MApHUKOBBIA A (DEKT.
VYronbHas KucaoTa M €€ CoiM, UX (U3NYEeCKue U XMMHUYECKHe CBOMCTBa, MOJydeHHE M MpuMeHeHue. KauecTBeHHas peakius Ha KapOOHaT-
noHsl. Vicnosnp3oBanue kapOOHATOB B ObITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM XO03sIHCTBE.

IlepBoHayvanbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBaX KaK O COEAMHEHMSX yriepoja (MeTaH, 3TaH, 3TWIEH, aleTWJIeH, 3TaHOJ,
TJIMLEPUH, YKCycHas Kuciota). IIpupojHble MCTOYHMKM YII€BOJOPOAOB (yrojib, MPUPOJHBIM Ta3, HedTh), MPOAYKTHI HUX NepepadOTKU



(OeH3uH), UX pojb B OBITY M MPOMBINUIEHHOCTH. [loHATHE 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: XKHUpaX, OeNKax, yrieBoJax — M UX POJId B
KU3HHU YeJIoBeKa. MarepHallbHOE €JUHCTBO OPraHMUECKUX U HEOPraHMYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckue W XUMUYECKHE CBOMCTBa, NoJydyeHHE U npuMeHeHue. CoenanHeHus KpemMHHs B mpupoje. OOmue
npenctaBicHust 00 okcuae kpemuus (1V) u kpemuueBoit kucinore. CHIMKATBI, X UCTIOJIH30BAaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxxHeiimme
CTPOWTENBHBIE MaTepHalbl: KepaMHUKa, CTEKJIO, IIEMEHT, OeTOH, ene300eToH. [Ipobimembl 0€30MacHOr0 HCIOJIb30BAHUS CTPOHUTEIBHBIX
MaTepHUaoB B OBCEJHEBHOM KU3HU.

Xumuueckuii sIkcnepumenm:

u3y4yeHrue oO0pa3l[0B HEOPraHWYECKUX BEIIECTB, CBOICTB COJITHON KHCIIOTbHI, IPOBEJCHHE KaUECTBEHHBIX PEAKIMM Ha XJIOPHUI-HOHBI U
Ha0JI0/IeHNE MPU3HAKOB UX IPOTEKAHUSs, OTIBITHI, OTpa)Karolue GU3NYECKUE U XUMUUYECKHE CBOWCTBA I'aJIOTEHOB U UX COEAMHEHUN (BO3MOKHO
WCIIOJIb30BAHUE BUJIEOMATEPHAIIOB), O3HAKOMJICHHE C oOOpa3llaMHu XJOPHIOB (TajJOTreHUIOB), O3HAKOMIIGHHE C OOpa3laMu cepbl U e
COEIMHEHUSIMH  (BO3MOXKHO HCIOJb30BAaHUE BHJIEOMATepUalioB), HaOIoeHWe TMpolecca OOyriauMBaHUS caxapa MoJA JeHCTBHEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIIOTHI, U3yUYE€HUE XMMHUUYECKUX CBOWCTB pa30aBiIeHHON CEpHON KHUCIIOTHI, IPOBEICHHE KaUeCTBEHHON peaKuu
Ha cynb(dar-uoH U HaONIOJEHUE MpU3HAKA €€ MPOTEKAaHUs, O3HAKOMJIEHHE ¢ (U3MYECKUMH CBOMCTBaMM a3oTa, ¢ocdopa U UX COeIUHEHUN
(BO3MOKHO HCHOJIB30BAaHUE BHIEOMATEpUaAIoOB), oOpa3laMu a30THBIX U GochOopHBIX yIOOpeHUi, MoJydeHne, cOOupaHue, paclio3HaBaHUE U
U3y4eHHE CBOMCTB aMMHUaKa, MPOBEJICHUE KaUeCTBEHHBIX PEaKIMil Ha MOH aMMOHUS U (pochaT-uoH U U3y4eHHE NMPU3HAKOB MX MPOTEKAHUS,
B3aMMO/ICHCTBHE KOHLIEHTPUPOBAHHON A30THOM KUCIOTHI C MEIbI0 (BO3MOYKHO HCIIOJIb30BaHUE BUAEOMATEPHUATIOB), U3ydEHHE MOJEICH
KPUCTANIMYECKUX PEeIIETOK anMasa, rpagura, QyiepeHa, 03HaKOMIJIEHHE C IPOLIECCOM afcOpOIMH paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yriaéM U YCTPOHCTBOM NIPOTHMBOrasa, IOJIydeHHE, COOMpaHMEe, pAaclO3HaBaHUE W M3Y4EHHE CBOMCTB YIVIEKUCIIOIO Tras3a, IpOBEACHUE
Ka4eCTBEHHBIX peakluil Ha KapOOHAT M CHUJIMKAT-HOHBI U M3y4CHHE NMPU3HAKOB UX MPOTEKAHUs, 03HAKOMJIEHHE C IMPOAYKLIHEH CHUIMKATHOM
IIPOMBIIIIEHHOCTH, PELIEHNE 3KCIIEPUMEHTANIbHBIX 3a/1a4 0 TeMe «BaxkHelne HeMeTaibl ¥ UX COEJUHEHUS.

MeTaJlIbl M HX COEAMHEHHS

OOmiast XapakTepUCTHKa XUMHUYECKUX 3JEMEHTOB — METAJJIOB Ha OCHOBAaHMHU UX MoJiokeHus B Ilepumonuueckoil cucteMe XMMHUYECKHX
anemeHToB Jl. . MenneneeBa u crpoenust aroMoB. CTpoeHHe MeTajuloB. MeTaliinueckast CBsI3b U MeTalNINYecKasi KpUCTAJUIMYecKasl peIiéTka.
DNEeKTPOXUMHUYECKUM psia HanpsHkeHUH metamuioB. PU3nyeckne U XMMHUUYECKHe CcBoicTBa MeTauioB. O0mue crnocoObl MOTy4YeHHs] METAJIOB.
[lonsiTue 0 KOpPpPO3MM METAJUIOB, OCHOBHBIE CHOCOOBI 3alMThl UX OT Koppo3uu. CIuiaBbl (CTajb, YyTyH, AIOPATIOMUHHM, OpoH3a) M HX
IIPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[lenounsle Metamisl: nonoxxkenue B Ilepumonuueckoil cucreme xumudeckux snemeHTtoB Jl. M. MenneneeBa, cTpoeHHE UX aTOMOB,
HaxoxJeHue B mpupoje. Pusndeckue M XMMHUYECKHE CBOWMCTBa (Ha mpumepe HaTpus U Kaimus). OKCHIBI U THAPOKCUIBI HATPUS U Kalus.
IIpuMeHeHNE MIETOYHBIX METAJIJIOB U UX COEIMHEHUM.



[IlenouHo3eMenbHbIE METAJUIBI MArHUM U KAJIBIUK: 1oJiokeHue B [lepuoanueckoit cucreme xumuueckux aneMeHToB . M. Menneneesa,
CTPOEHHME MX aTOMOB, HaXOXJeHue B npupoje. Ousznyeckue U XMMUYECKUE CBOMCTBA MarHus M Kaiblus. BakHeline cOeIMHEHUS KabIUs
(oxcua, TuIpoKcu, cor). JKECTKOCTh BOJIBI M CITOCOOBI €€ YCTpaHEHHSI.

Amomunnil: noJsioxenue B llepuoanueckon cucreme xumuueckux sneMeHtoB [[. M. MenneneeBa, crpoeHue atoma, HaXOXKACHUE B
npupojie. Pu3nyecKkne U XUMUYECKUE CBOMCTBA AMIOMUHUA. AM(OTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA ATFOMUHMUSL.

Keneso: nonoxenue B Ilepuoanueckoni cucreMe xumnyeckux anemeHToB J1. . Menneneesa, ctpoeHue aroma, HaX0KJACHUE B IIPUPOJIE.
dusnueckre 1 XMMUUIECKHE CBOMCTBA xkene3a. Okcupl, TuApokcuabl u coym xkenesa (1) u sxenesa (111), ux cocra, cBoCTBa U MOTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C O0pa3llaMl METaUIOB U CIUIaBOB, MX (U3MYECKUMHU CBOICTBaMH, M3Y4YEHHE PE3YJbTaTOB KOPPO3HHM METAIOB
(BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEM B3aMMOJICHCTBHS OKCHAA KalblUs M HATpUs C BOJOW (BO3MOYKHO
WCIOJIb30BAHME BUJEOMATEpPHANiOB), HUCCIIEJOBAaHHE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHUs Kejle3a B KHUCIOpoAe (BO3MOXKHO
WCIIOJIb30BAHNUE BHUIEOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS KAaY€CTBEHHBIX PEAKIMi HA MOHBI: MarHUs, KaJdbllUs, aJIOMUHUS, IMHKA, JKeJie3a
(1) u xenesza (1), mexu (I), HaGMOICHWE W OMMCAHUE MPOIIECCOB OKPAIIMBAHUS TUTAMEHH HOHAMH HATPHS, KaJus U KaJblHs (BO3MOXHO
WCIIOJIb30BAHUE BHJICOMATEPUAIOB), HCCIeAOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHUHUS W THJAPOKCHIA IIMHKA, pEIICHUE
JKCIIEpUMEHTAIIBHBIX 337a4 110 TeMe «BakHelnme MeTaibl U UX COTUHEHUS.

IIpeamer opranuveckoii xumun. Heoprannyeckue u opraHudeckne coeJUHeHHs. YTIIEpO — OCHOBA XKWU3HHU Ha 3emiie. OCOOEHHOCTH
CTPOEHHS aToMa YIiiepoJa B OPTaHUYECKUX COCAMHEHUSX.
VYrneBogopoasl. I[IpenenbHbie yriaeBoaoponsl. MetaH, 3taH, npomnadH. CTpyKTypHble (QOpPMYIbl YIieBOAOPOJIOB. ['OMOJIOTrHYecKHil psn
MpeiebHBIX YTIEeBOAOPOI0B. ['oMonoru. @usnyeckne 1 XMMHUYECKHE CBOMCTBA MPEIEIbHBIX YIIeBOI0POA0B. Peakinu ropeHne u 3aMerieHusl.
Haxoxnenue B mpupoe. [Ilpumenenue.
HenpenenbHubie yrieBoAOpOabl. DTHICHOBBIA sl HEMPEIEIbHBIX YIJIEBOJOPOAOB. JDTHieH. PU3nyeckre U XMMUYECKUE CBOICTBA ATHIICHA.
Peakuus npucoenunenus. Kauecrsennsie peakuuu. Peakuus nonumepusanun. [lonustunen. [lpumenenue stusena.
AUETHIICHOBBIN psijl HETIPEAETbHBIX YTIIEBOAOPOIOB. AnleTiieH. CBoiicTBa aneruneHa. [Ipumenenue.
[IpousBonubie yrieBonopoaoB. Kpatkuii 0030p opraHM4eCKUX COCAMHEHUIA: OJHOATOMHBIE CHUPTHI, MHOroaTroMHbIE CIHPTHI, KAPOOHOBHIE
KUCTOThI, CI0XKHBIE 2(PUPBI, KUPBI, YTIEBObI, AMUHOKUCIOTHI, Oenku. Poib OelnkoB B opraHusMe.
IlonsTHE O BBICOKOMOJIEKYJSPHBIX BeniecTBax. CTpyKTypa IOJIMMEPOB: MOHOMED, MOJMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINN.
[HonusTHIEeH, NOIUNPONTUIIEH, TOIUBUHUIXIIOPHI.
JleMoHCTparmu. Moenu MoJIeKysl OpraHMYeCKUX COSAMHEHUH, CXeMBbl, TaOIHIIbI.
I'opeHue yrieBoJopoJ0B U OOHAPYKEHUE MPOTYKTOB UX TOPEHMUSL.
OO6pa31pl HeTH U POTYKTOB UX MepepabOTKH.



BuaeoonsITsl 10 CBOMCTBAM OCHOBHBIX KJIACCOB BEILIECTB.
Pacuernbie 3agaun. YcraHoBICHHUE TpOCTeiiell (GopMyIbl BEIIECTBA TI0 MACCOBBIM JOJISIM 3JIEMEHTOB.

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUSA INIPOT'PAMMBI IO XUMHUU HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIngHocTHBIE PE3YJIbTAaThl OCBOCHHA NPOTrpaMMbl OCHOBHOTO O6HICFO 06p330BaHI/I$I JOCTUTAKOTCA B XOIC O6y‘~IeHI/I$[ XUMHUHN B CIUHCTBEC
yqe6H01‘/'I A BOCHHTATEILHOU ACATCIIBHOCTH B COOTBETCTBUM C TPAAWUIUOHHBIMU pOCCHfICKI/IMI/I CONUOKYJIBTYPHBIMHU MW JOYXOBHO-
HPaBCTBCHHBIMU HCHHOCTAMM, IMPUHATHIMU B O6HIGCTBC npaBHJiaMHM WU HOpMaMH TIOBCACHHA H CHOCO6CTBYIOT nmponeccaM CaMOIIO3HAaHMA,
CaMOPAa3BUTHS M COIMATU3AINH O00YJarOIIIHXCSI.

JIMyHOCTHBIE PE3YIbTAThl OTPAXXar0T T'OTOBHOCTDH O6y‘—IaIOHII/IXC$I PYKOBOACTBOBATHCA CHUCTEMOM ITO3UTHUBHEIX IIECHHOCTHBIX OpI/ICHTaHI/Iﬁ
U pacIIMpPEHHE OTIBITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM YKCJIE€ B YACTH:

1) mnaTpHOTHYECKOTO BOCTIUTAHUSI:

[ICHHOCTHOTO OTHOWICHUS K OTEYCCTBCHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY W HAaydHOMY HACICIHIO, TOHMMAHUS 3HAYCHHSI
XUMHYECKONW HAYKH B JKU3HH COBPEMEHHOTO OOINECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOHN MH(pOpPMAIMEHl O MepeIoBbIX TOCTHKEHHUIX H
OTKPBITHSIX MHPOBOW M OTEYECTBEHHOM XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPONCTBE MUpa U O OIIEeCTRa;

2) rpasKAaHCKOr0 BOCIIUTAHHUS:

NPEJICTABIICHHS O COIMAIbHBIX HOPMAaX U TPaBHIaX MEXIMYHOCTHBIX OTHOIICHHU B KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B
0OIIECTBEHHO TIOJIC3HOM, YU4eOHO-HCCIIE0BATEILCKOM, TBOPYECKON M APYTUX BHIAX JIESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM
JEATETLHOCTH MIPH BHIMOJHEHUH YUeOHBIX, II03HABATEILHBIX 3a/1a4, BBHIMIOJHEHHH XUMUIECKHX SKCIIEPUMEHTOB, CO3JIaHUH YIEOHBIX TPOCKTOB,
CTPEMJICHHSI K B3aMMOTIOHUMAHHMIO M B3aWMOIIOMOIIM B TIPOIIECCE ITOM yueOHOM JesTENLHOCTH, TOTOBHOCTH OILICHHUBATh CBOE MOBEICHHE U
MOCTYITKH CBOMX TOBApHIIIEH C TIO3MIIMKM HPABCTBEHHBIX U IIPABOBBIX HOPM C YIETOM OCO3HAHHMS TIOCIIEACTBHUN IOCTYITKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33pPEHYECKHE TPECTABIECHHUS O BEIIECTBE U XUMHUYECKOM PEaKInK, COOTBETCTBYIONIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU M
COCTABJIAIOIIME OCHOBY JUIA MOHUMAaHHs CYIIHOCTH HAYYHOM KapTHHBI MHpA, MPEICTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3sBUTHS
MPUPO/IBI, B3AMMOCBS35X YEJIOBEKA C MPUPOIHOM CPEOi, O POJIM XUMUH B TIO3HAHMH 3THX 3aKOHOMEPHOCTEIA;

MO3HaBaTeIbHbIE MOTHBBI, HANPABJICHHBIC HA TMOJyJYEHHE HOBBIX 3HAHHHA MO XHMHH, HEOOXOJUMBIC Uil OOBSICHCHHS HAOIIOIaeMBIX
MPOIIECCOB U SIBJICHHH, MMO3HABATEILHON, HHPOPMAIIMOHHOW U YHUTATEILCKOW KYIbTYphI, B TOM YHCJIE€ HABBIKOB CAMOCTOSTEIBHON pabOThI C
y4eOHBIMH TEKCTaMH, CIIPABOYHOU JINTEPATYPOH, JOCTYITHBIMU TEXHUYECKUMH CPEACTBAMU UH(DOPMAITMOHHBIX TEXHOJIOTHIA;



UHTEpEC K OOYYCHHIO ¥ TMO3HAHUIO, IO0O3HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTHP K CaMO00pa30BaHUIO, MPOCKTHOU U
HCCIIEI0BATEIILCKOM JCSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS O0YUCHUS B TAIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

0CO3HAHHE IEHHOCTH XM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO, YCTAHOBKH Ha 370POBBI 00pa3 >KW3HH, OCO3HAHUE
MOCIICICTBUI M HENPHUSATHE BPEAHBIX NMPHUBBIYEK (YIIOTPEOICHHS AJIKOTOJISA, HAPKOTHKOB, KYPEHHs), HEOOXOIMUMOCTH COOJIFOJCHUS TPAaBHI
0€301MaCHOCTH IIPU OOPALICHNN C XUMUYECKHMH BEIIECTBAMH B OBITY M PEaIbHON )KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpPEC K MPAKTUYECKOMY H3y4eHHUIO mpodeccuil MW Tpyda pa3iuyHOro pojaa, YBaXEHHE K TPyAy M pe3yiabTaTaMm TpYAOBOH
ACATCIIBHOCTH, B TOM YMCJIC Ha OCHOBC IMPUMCHCHUA MPCAMCETHBIX 3HAHUH 110 XHUMHU, OCO3HAHHBIN BI)I60p HHI[PIBI/II[YZU'II)HOﬁ TPACKTOpHUHU
MPOJIOJKEHHUST 00pa3oBaHUs C Y4ETOM JIMUHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHMMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENHOM npoQeccuoHaNbHOM AeATeIbHOCTH U pa3BUTHS HEOOXOIMMbIX YMEHUN, TOTOBHOCTh a/IallTUPOBATHCS B IPO(ECCHOHATIBHON CPEIE;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIMICHHE K MPUPOJC KaK MCTOYHHKY KU3HM Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHUS, MOHHMAaHHE
[IEHHOCTH 3JI0POBOTO M 0E30MMacHOr0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (HU3NYECKOMY M TICHXHUYECKOMY 3I0POBBIO,
OCO3HAHHWE IEHHOCTH COOJIOJCHUS TpPaBWJI OE30MacHOTO MOBEICHHS IMPH paboTe C BEHIECTBAMH, a TAKXKE B CHUTYAIHSX, YrPOKAIOIIMX
3J0POBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJydaeMble MPH W3YYECHHH XMMHWH, U PEUICHUs 3a1ad, CBA3aHHBIX C OKPYXKAIOMIEH MPUPOTHON
CpeloH, Ui TIOBBIIMICHUS YPOBHS 3KOJOTUYECKOH KYJIBbTYpBI, OCO3HAHHS TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX IMPOOJIeM W IMyTeH HX
pelIeH s TIOCPEACTBOM METOI0B XUMHUH, SKOJIOTUIECKOTO MBIIIICHHSI, YMEHHSI PYKOBOJICTBOBATHCS UM B MTO3HABATEIBHOW, KOMMYHHKAaTHUBHOM
Y COITMAIILHOM TIPAKTHUKE.

METANIPEAMETHBIE PE3YJIbTATbI

B cocraBe mMeranpeqMeTHBIX Pe3yJbTaTOB BBIACISIOT 3HAYMMBbIC ISl (POPMHPOBAHUS MUPOBO33PEHUST OOIICHAYYHbBIC TIOHATHUS (3aKOH,
Teopusi, MPUHIIUI, TUTIOTE3a, (PaKT, CHCTeMa, MPOIECC, IKCIEPUMEHT U APYroe.), KOTOPhIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
npeaMeTax M MO3BOJIAIOT HA OCHOBE 3HAHUH M3 3TUX MPEIMETOB (OPMUPOBATH MPEICTABICHUE O IEIIOCTHOW HAYYHOH KapTUHE MHpa, U
YHUBEpCaJbHbIE y4eOHBbIC JeicTBUs (IIO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC), KOTOpbIC OOECIICYMBAIOT (HOPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIIbHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUSOHOH JIEATEIILHOCTH.

IMo3HaBaTeIbHbIE YHHBeEPCAJIbHbBIE YUeOHbIE TeiiCTBUS

ba3zoBble jornyeckue 1eMcTBuA:

YMEHUS MCII0JIb30BaTh MPUEMBI JIOTUUYECKOTO MBIIIJICHHS TIPU OCBOCHUHU 3HAHUN: PACKPBIBATh CMBICI XUMUYECKUX MOHITUN (BBIICIATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATh B3aMMOCBSI3b C IPYTUMH MTOHSITHUSMH ), UCTIOIb30BaTh MOHITHS JJ1s1 OOBSICHEHUS OTIIEIBbHBIX (haKTOB
U SIBJICHUH, BBIOMPATh OCHOBAHUS M KPUTEPUH JUTSI KITACCU(PHUKAIIMA XMMUYCCKUX BEIECTB U XUMHUCCKUX PEAKIINH, YCTAHABIUBATH MPHUNHHO-



CJICACTBCHHBIC CBA3H MCKIY 00BbEeKTaMuU HU3YyUCHHUA, CTPOUTH JIOTUYCCKUC PACCYKICHUA (I/IH,Z[yKTI/IBHBIe, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), ACJIaTh
BBIBOJbI U 3aKJIFOUYCHU S,

YMCHHUC NPUMCHATL B MNPOLCCCC IIO3HAHHA IMOHATHA (HpeILMeTHBIG u MeTaHpeIIMeTHI)IC), CHMBOJIMYECKUEC (3HaKOBI)Ie) MOACIN,
HCIIOJIb3YEMBIC B XHUMUU, HpCO6p330BI)IBaTI) IOUPOKO MNPUMCHACMBIC B XMMHWU MOJCJIBHBIC NPCACTABJICHUSA — XAMHWYECKHM 3HAK (CI/IMBO.H
2JIEMEHTA), XUMHuYecKas (opMysia U YpaBHEHHE XMMMUYECKON peakluuu — IpU PELIEHUM y4yeOHO-IIO03HABATENbHBIX 3aJad, C Y4ETOM 3THX
MOIOCIBbHBIX HpeIICTaBJICHI/Iﬁ BBIABJIATE W XapPAKTCPU30BATh CYIICCTBCHHBIC IMPU3HAKU H3Yy4YACMBIX 00OBEKTOB — XMMHUYECKHUX BCUICCTB U
XUMHNYCCKHUX peaxunﬁ, BBISIBIIATD O6HII/I€ 3aKOHOMCPHOCTH, NMPHYNHHO-CICACTBCHHBIC CBA3HW U MPOTHUBOPCYUUSA B HU3YyHYACMBIX ITPOLECCAX U
SIBJICHUAX.

Ba3oBble nccienoBareibckue 1eliCTBUS:

YMCHHUEC HCIIOJIb30BATh IMOCTABJICHHLIC BOIIPOCHI B KAUYCCTBC MHCTPYMCHTA IMO3HAHUA, a4 TAKKEC B KAQ4YE€CTBC OCHOBBI IJIA (1)OpMI/IpOBaHI/I$I
THUIIOTE3BI 11O IPOBEPKE MPABUIILHOCTHU BBICKA3bIBACMBIX CY)KﬂeHHﬁ;

MpHoOpeTeHne OMbITa MO MJIAHUPOBAHUIO, OPTraHU3AIMKM U MPOBEICHUIO YUEHUYECKUX IKCIEPUMEHTOB, YMEHHUE HAONI0AaTh 3a XOJ0M
MpolLecca, CaMOCTOSITETIbHO MPOTHO3UPOBATh €r0 pe3ynbTat, (opMyIupoBaTh 000OIIEHNS U BBIBOJBI 10 PE3y/IbTaTaM MPOBEIEHHOTO OIBITA,
HCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJIENaHHOM paboTe.

Pa6ora ¢ undopmanmeii:

yYMEHUE BBIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHJIOB U (OPM IPEACTABICHUS, MOIy4aeMylO U3
pa3HbIX UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpPATypa XMMHUYECKOTO COJIEp KaHus, CIIpaBOYHbIe OcOOus, pecypcsl MIHTepHeTa), KpUTHYECKU
OLIEHUBATh IPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHUE MPUMEHATh pa3IMYHbIe METO/bl U 3aIpPOChl MPHU MOUCKE U 0TOOpe MH(OPMAIMKM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAUMBIX
IVl BBINOJHEHHUsA Y4eOHBIX U IO3HABAaTEIbHBIX 3a/ad ONPEAEIEHHOrO0 TuMa, NPUOOpEeTeHHE OomblTa B OOJACTH HCMOJb30BAaHUS
MH(GOPMALIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTMM, OBJaJeHHE KyJIbTYPOH AKTHBHOIO HCIIOJIb30BAHUS pPa3JIMYHbIX ITOMCKOBBIX CHCTEM,
CaMOCTOSTEJIBHO BBIOMpaTh ONTHMANbHYIO (GOpPMY INpeAcTaBiIeHUs HHGOPMALMKM U WUIIOCTPUPOBATh pELIaeMble 3aJaud HECIOXKHBIMU
CXeMaMH, AMarpaMMamH, ApyruMu popmMamu rpaduki 1 UX KOMOUHAIMAMU;

YMEHHE HCIOJb30BaTh U AaHAJIU3UPOBATh B Ipoliecce Y4eOHOH M HCCIEN0BATEIbCKOW JEATEIbHOCTH HMH(GOPMAIMIO O BIMSIHUU
IIPOMBIIIIEHHOCTH, CEJILCKOTO X035MCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPY’KaIOIIeH IPUPOTHON Cpe/ibl.

KoMMyHnKaTHUBHBIEC YHUBEPCAJIbHbIE yUeOHbIEC 1eiCTBHUS:

YMEHHUS 33/1aBaTh BONPOCH! (B X0J1e uayiora 1 (WIM) JUCKYCCHM) IO CYIIECTBY 00CyX/1aeMoil TeMbl, (POPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS NIPEUIOKEHHON 3a]auu;

YMEHHs MPEACTABIATh IIOJIyYEHHBIE PE3YyIbTAaThl I103HABATEIBHOW JAEATEIBHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTax; [esaTh
MIPE3CHTAIMIO PE3YJIbTATOB BBINOJHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTopHOro OmbITa, JIAOOPATOPHOH pabOTHI MO HCCIEIOBAHUIO
CBOMCTB BEILIECTB, yYEOHOTO MPOEKTA);



YMEHHSI Y4e€OHOTO COTPYJHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOW TIO3HABATEIHLHOW W WCCICIOBATENBCKOW ACSITETRHOCTA TPU
PEIICHUH BO3HHUKAIOIIMX MPOOJIEM HAa OCHOBE yué€Ta 00X HHTEPECOB U COTIACOBAHUS MO3UIUH (00CYXIeHUsI, 0OMEH MHEHHUSIMH, «MO3TOBBIC
IITYPMBID», KOOPIUHAIMS COBMECTHBIX JACHCTBHIA, OMPEACIICHUE KPUTEPUERB 110 OIICHKE Ka4eCTBA BHIMIOJIHCHHON pabOThI U ApyTHUe).
PeryasiTuBHbIe yHUBepPCcAIbHbIE YUeOHbIE 1eliCTBUSA:
YMEHHE CaMOCTOSITEJIBHO OINPEACNATh IENH JACSITeNIbHOCTH, IJIaHUPOBAaTh, OCYIIECTBIISATh, KOHTPOJIUPOBATH M MPH HEOOXOIMMOCTH
KOPPEKTHPOBATh CBOIO JICSATCIILHOCTh, BHIOMpaTh Hambosee JPQPEKTUBHBIC CHOCOOBI peIIeHHs YYeOHBIX M TIO3HABATEIIBHBIX 3ajad,
CaMOCTOSITEJIPHO COCTaBIIATh WJIM KOPPEKTHUPOBATH MPEJIOKEHHBIN aaTOpPUTM JEHCTBUM TPU BBHIMOJHEHUU 3aJaHUN C Y4ETOM TOJTy4YEHUS
HOBBIX 3HaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OICHUBATH COOTBETCTBUE TMOJYYEHHOTO PE3yJbTaTa 3asBJICHHOUW IIENH,
YMEHHUE UCIIOIh30BaTh U aHATU3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B YCIIOBUU 3aJJaHUH.
NPEAMETHBIE PE3YJIbTATBI
B cocraBe mpeameTHBIX Pe3yabTaTOB MO OCBOCHHUIO OO0S3aTEIIBHOTO COJEP)KaHMS, YCTAaHOBIEHHOTO JaHHOW (emepanbHON paboueit
MPOTPaMMO¥, BBIICIISIOT: OCBOCHHBIE OOYJarONTUMUCS HAyYHBIC 3HAHUS, YMEHUS M CIIOCOOBI MEHCTBUM, CieM(PUIECKUE ISl TIPEIMETHON
o0sacTu «XUMHs», BUIBI ACITEIHHOCTH TI0 TIOJIYYCHHIO HOBOTO 3HAHMSI, €0 MHTEPIPETAlUY, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX
Y4€OHBIX U HOBBIX CUTYAITHSX.
K koHity oOyuenust B 8 ki1acce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaxaTh chOPMHUPOBAHHOCT Y O00yJarOMIMUXCs
YMEHUU:
® PpACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHUH: aTOM, MOJIEKYJa, XMMHUYECKHHI 3JEMEHT, IPOCTOE BEUIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCHUTENIbHAsI aTOMHAs W MOJEKYJSpHas Macca, KOJIMYECTBO
BEI[ECTBA, MOJIb, MOJISIpHAasi Macca, MaccoBasl JOJIsi XUMHUYECKOTO 3JIEMEHTa B COECIUHEHHH, MOJISIPHBIN 00BEM, OKCHA, KHCIOTA,
OCHOBaHHUE, COJIb, AJIEKTPOOTPHUIATEILHOCTb, CTENEHb OKHUCIICHUS, XUMHUYECKas peakius, KiIacCU(PHUKAIUS peakuil: peakuuu
COEJIMHEHUS, PEaKIIMU Pa3JIOKEHUs], PEaKUU 3aMeIlleHus], peakllui 0OMeHa, SK30- U SHIOTEPMHUUECKUE PEAKINH, TEIUIOBOU ekt
peakiuu, SApo aToMa, SJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, Paluyc aromMa, XuMU4ecKasi CBSI3b, MOJISIpHAS U HEMOJSpHAs
KOBaJICHTHasl CBfA3b, MOHHAs CBS3b, MOH, KATHOH, aHHOH, PacTBOp, MaccoBas JOJs BeulecTBa (MPOIEHTHAs KOHIIGHTpAIus) B
pacTtBope;
® JUUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMUYECKUX IOHATUA M NPUMEHATh 3TH MOHITHS IPU ONHMCAHMM BEUIECTB U HUX
MpEeBpaIlCHU;

® ICIOJIb30BAaTh XMMHYECKYIO CUMBOJIUKY JIJIsl COCTaBleHUs! (OpMYJ BEIIECTB U yPaBHEHUI XUMUYECKUX PEAKIIHil;

® OMpeneNsITh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTENIEHb OKUCIICHHUS JIEMEHTOB B OMHAPHBIX COCIMHECHMUSIX,
MIPUHA/IJIKHOCTH BEIIECTB K ONpPeAeIEHHOMY KJIacCy COSIUHEHHH Mo GpopMynaM, BUI XUMHUECKON CBS3H (KOBaJCHTHAsI M HOHHAsS) B
HEOPraHMYECKUX COCANHEHUSX;



packpbiBath cMbica llepuonuyeckoro 3axona JI. M. MenpaeneeBa: 1eMOHCTpUPOBATh IIOHMMAHHE INEPUOJMYECKOW 3aBUCUMOCTH
CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX OJIOKeHUs B Ileproanueckoil cucteme, 3aKOHOB COXpAaHEHHSI MacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHMsI, 3aKOHa ABOTrapo;

OTIMCBIBATH M XapaKTepU30BaTh TabIuuHyt0 hopmMy [leproamueckoil CHCTEMBbI XMMUYECKHUX JIEMEHTOB: Pa3InyaTh HOHATHS «TJIaBHAs
noarpynmna (A-rpynma)» u «mo6ounast noarpymmna (b-rpynmna)», Manasie u O0JbIINE TIEPHOIBI, COOTHOCHTh 0003HAUCHUS, KOTOPBIC
umeroTcest B Tabnmue «lleprogmueckas cucrema XxuMudeckux snemeHtoB [ M. MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHKAMH
CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps sjipa, oOIIee YUCIIO IEKTPOHOB U paclpeesieHne UX MO 3JIEKTPOHHBIM
CJIOSIM);

KJIaCCU(PUIMPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPTaHNYECKHE BEIIECTBA, XUMUUYECKUE PEaKIIMH (110 YKCIY U COCTAaBY YYaCTBYIOLIUX B
peaKkIiy BEIIECTB, N0 TeIIoBOMY dh(DeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEUIECTB PA3IMYHBIX KJIACCOB, MOJATBEP)KIasi ONMUCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIMiA;

MIPOrHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kad€CTBEHHOI'O COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMHYECKHX
MPEBPALEHUI B PA3TUYHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEUIECTB, MAaCCOBYIO JIOJII0 XHMMHUYECKOTO 3JIeMeHTa Mo ¢opmyse
COEIMHEHMS], MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

MIPUMEHSITh OCHOBHBIE OTEpPAllMU MBICIUTEIbHON NEATENbHOCTH — aHall3 U CHUHTE3, CpaBHEHHE, 0000IeHue, CUCTeMaTHU3alluIo,
KJIaCCU(UKAUIO, BBISBICHHE MPUUYMHHO--CIEICTBEHHBIX CBSI3€M — JUISl WM3Y4EHHUs CBOMCTB BEIIECTB WM XUMUYECKUX PEaKIIHii,
€CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS — HAOIIOICHIE, U3MEPEHUE, MOJACITUPOBAHNE, SKCIIEPUMEHT (PEalIbHbIN U MBICIICHHBIN);
ClIeIOBaTh IMpaBWJIaM TMOJb30BAHUS XUMHYECKON IMOCYIOM M J1abopaTopHbIM 000PYAOBAHHMEM, a TAKXKE IpaBHJIaM OOpalleHHs ¢
BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKIMSIMH IO BBITIOJHEHUIO JJAOOPATOPHBIX XUMHUUYECKUX OTBITOB IO MOJYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOJA U KHUCIOPOJAA), MPUTOTOBJIICHHUIO PACTBOPOB C ONpEAeNEHHOW MaccOBOW J0Jei pacTBOPEHHOIO
BEILIECTBA, MVIAHUPOBATh U MPOBOJUTh XUMHUECKHE SKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB LIEIOYEH M KHUCIOT C HOMOLIBIO
WHIUKATOPOB (J1akMyc, (heHosnTanert, MEeTUIOPaHK U APYTHE).

K KOHLIY O6y‘~ICHI/IH B 9 KJacce IMPEAMCTHBIC PE3YJIbTAThl HA 0a3oBOM YPOBHE OOJIKHBI OTPAXKATh C(bOpMI/IpOBaHHOCTB y o6yqa101111/1xc;1

YMEHHUI:

PAaCKpBIBATH CMBICJI OCHOBHBIX XHMHWYCCKHUX MIOHATUM: XUMHYECKHI 9JICMCHT, aTOM, MOJICKYJld, MOH, KAaTHOH, aHHWOH, IPOCTOC
BCIICCTBO, CJIOXKXHOC BCHICCTBO, BAJICHTHOCTD, JJICKTPOOTPHULATCIBHOCTDh, CTCIICHb OKUCIICHUS, XUMHUUYCCKAA pCAKIHA, XUMHNYCCKAAL
CBA3b, TEIIOBOM BCI)CI)CKT pCakuunuu, MOJIb, MOJ'ISIpHLIfI O6’LéM, pacTBOp, OSJCKTPOJIHUTHI, HEIJICKTPOJIUTBI, SJICKTPOJIUMTUUCCKAA
aucconuanus, peakmunu HMOHHOI'O O6MeHa, KaTajin3aTrop, XUMHUYCCKOC PpPAaBHOBECHUC, O6paTI/IMBIC n HeO6paTI/IMLIe pcCaKknuy,
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIC PCAKIHUH, OKUCIUTCIIb, BOCCTAHOBHUTCIIb, OKHCJICHHUC U BOCCTAHOBJICHUC, aJIJIOTPOIIN:,



aM(pOTEepPHOCTb, XHUMHYECKast CBs3b (KOBAJICHTHAs, WOHHAs, METAJUITMUYECKas), KpPUCTAJUIMYECKass pemeTKa, KOppO3us METalIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peakluu, peaenbHo fqonycruMas konnenTpanus 11K BemecTsa;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX IOHSATUH M NPUMEHATh ATU IOHATHS NPU ONMCAHUM BEUIECTB M HX
IIpEBpaLICHUN;

MCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHUs ()OPMYII BEIIECTB U YPAaBHEHHI XUMUYECKUX PEaKIIHIA;

OIIPENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XMMHMYECKUX 3JIEMEHTOB B COCIMHEHMSAX PaA3]IMYHOIO COCTAaBa, IMPHUHAIJIEKHOCTD
BEILECTB K OMpPEIeIIEHHOMY KJIacCy COEIMHEHUN Mo (GopMmyrnaM, BUA XUMHYECKON CBS3M (KOBaJIEHTHAs, MOHHAs, METAJUINYECKas) B
HEOPraHMYECKUX COEJMHEHUSX, 3apsii MOHA M0 XUMHMYECKON (opmyle, XapakTep cpeibl B BOJHBIX PacTBOpaX HEOPraHWYECKUX
COEJIMHEHUH, TUIl KPUCTAJUIMYECKOHN peIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMbici [lepumoamnueckoro 3akoHa [J[. M. MenneneeBa W JEMOHCTPHpPOBATh €ro IMOHHMAaHWE: OIMCHIBATH U
XapakTepu3oBaTh Ta0nuuHyo Gopmy llepuoanueckoit cUCTEMbI XUMUYECKUX AJIEMEHTOB: pa3iMyaTh MOHATHUS «TJIaBHAs MOATPYIMIa
(A-rpynna)» u «nobounasa noarpynna (b-rpynma)», manbeie U 60JbIIKe MEPHObI, COOTHOCUTh 0003HAUEHUs, KOTOPhIE UMEIOTCS B
MEePUOINYECKON TabuIle, C YUCIOBBIMU XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XUMUYECKHX 2JIEMEHTOB (COCTaB U 3apsia A1apa, ooiiee
YHUCIIO 3JIEKTPOHOB U pACIpeNeleHHe UX MO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB
JJIEMEHTOB U UX COCIUHEHUH B IIpe/ieIax MaJIbIX IEPUOOB U INIABHBIX MOATPYIII ¢ Y4ETOM CTPOEHUS UX aTOMOB;

KJIaccu(UIMPOBATh XMMUYECKHUE IIEMEHThI, HEOPIraHNYECKUE BEIECTBA, XMMUYECKHE PEAKLIUU (10 YMCITY M COCTABY Y4acCTBYIOLIUX B
PEaKIMU BELIECTB, N0 TEIIOBOMY 3G EKTY, 0 U3MEHEHHIO CTETIEHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U clieU(UUECKHEe XMMUYECKHE CBOMCTBAa IPOCTBIX M CIOXHBIX BELIECTB, MOATBEP)KIast
OIMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOIUX XMMHUYECKUX PEAKIIMM;

COCTAaBJIATh YPABHEHHUS DJIEKTPOJUTHYECKON JUCCOLMALMYN KUCIIOT, IEJI0OYEH U COJIEH, MOIHbIE U COKPALEHHBIE YPABHEHUS PEAKLIUN
HMOHHOTO OOMEHa, YpaBHEHHUs PEaKLUH, MOATBEPXKJAIOIIMX CYIECTBOBAHUE N€HETUYECKOM CBSI3M MEX]y BEIIECTBAMHU pa3IMYHbIX
KJIaCCOB;

pacKphIBaTh CYLUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil MOCPEICTBOM COCTaBJIECHUsS SJEKTPOHHOTO OajaHca 3THX
peaxkiui;

IIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHUS, BO3MOXKHOCTU IPOTEKAaHUS XUMHUYECKHX IIPEBpAIICHHUN B
Pa3IUYHBIX YCIOBUAX;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIL[ECTB, MAaCCOBYIO JOJI0 XHUMHYECKOTO 3JIEMEHTa Mo (Gopmyie
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM pEaKuy;

coOmoaTh MpaBMiIa IMOJIb30BAaHMS XUMHUYECKOW MOCYAOM M J1abopaTopHbIM 00OpYIOBaHMEM, a TaKkKe IpaBHia OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSAMH I10 BBIMOJHEHHUIO Ja00PATOPHBIX XMMUYECKHX OIBITOB IO MOJIYYEHHIO U COOUPAHU IO
ra3o00pa3HbIX BEIIECTB (aMMHUAKa U YIJIEKUCIIOTo rasa);



® TPOBOJUTH PEAKIMH, MOATBEP)KIAIOIINE KAUYECTBEHHBIH COCTAB PAa3NUYHBIX BEIIECTB: PACIO3HABATH OINBITHBIM IYTEM XJIOPHI-,
Oopomua-, nonua-, kapobonar-, gocdar-, cuimkar-, cyabpar-, TUHIPOKCUI-UOHBI, KATUOHBI aMMOHUS M MOHBI M3y4YE€HHBIX METaJIOB,
MPUCYTCTBYIOIIUE B BOAHBIX PACTBOpPaX HEOPraHMYECKUX BEILECTB;

® TIPUMEHSTh OCHOBHBIC OIEPAIMH MBICIUTEIBHON NESITEeIbHOCTH — aHAJIU3 M CHHTE3, CpaBHEHHUE, 0000IIEHHE, CHCTeMAaTU3aIHIo,
BBISIBJICHUE TPHYMHHO-CIICACTBEHHBIX CBA3€H — U M3YUEHHsI CBOWCTB BEIIECTB M XMMHYECKHX PEaKIUi, eCTECTBEHHO-HAYYHBIE

METO/IbI IO3HAHMS — HAOIIOJICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIM U MBICJICHHBIN).
TEMATHUHYECKOE IIVTAHUPOBAHUE 8 KJIACC

KosnuyecTBO 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbHIE)
n/n TeM NMPOrpaMmbl Bceero Konrpoanunie TpakTuyeckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Pasznea 1. IleppoHayasibHble XUMHYECKHE MOHATUSA
XuMusa — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 0 5 bu6moreka [IOK
MPAKTUYECKOM JIEATCIILHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
19 BemectBa 1 xuMuyeckue 15 1 0 bu6moreka [IOK
peaknun https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosnyx. Kucnopon. Ilonsarue 5 0 0 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bopopon.Ilonsitue o 8 0 1 bu6mmoreka [JOK
KHCJIOTaX M COJISIX https://m.edso0.ru/7f41837¢c
23 Bopa. PactBopel. [lonsiTue 5 1 1 bu6mmoreka [JOK
00 OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOpPraHU4ecKux https://m.edsoo.ru/7f41837c
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COEIMHEHUN

Wroro mo pazueny 30

Paznean 3. Ilepuoanueckuii 3akon u [lepuoguueckasi cucrema xummnieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckas cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Iepnoanyeckuil 3aK0H U
[Iepnoanueckas cucrema
3.1 XUMHUYECKUX DJIEMEHTOB /]. 7
N. Mennene-eBa. CTpoeHue
aToma

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

XUMHYECKasA CBA3b.

3.9 OKHCITUTENTHHO- 3 bubnuorexa [JOK
' BOCCTAHOBUTEIILHBIE https://m.edsoo.ru/7f41837c
peakiu
bu6moreka [IOK
Hroro o paszery 15 https://m.edso0.ru/7f41837c
buo OK
PezepBHoe Bpemst 3 nomotexa L

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

OBIIEE KOJIMYECTBO YACOB

68
I10 TTPOT'PAMME
9 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbIie
Ne i/mn P Konrpoabusie | IIpakruueckue (wpp )
MPOrpaMMblI Bcero o0pa3oBaTebHbIE
padoTbI padoThI
pecypchl
Pa3pnen 1. BemiecTBO U XUMHYeCKHE PeaKIHU
1.1 IToBTOpeHue u yrinyOnenue 3HaHUN 5 1 bubnuoreka [IOK



https://m.edsoo.ru/7f41837c
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OCHOBHBIX pa3aciioOB Kypca 8 Kacca

https://m.edsoo.ru/7f41a636

19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DNEeKTPOTUTHYECKAs JUCCOLHAIIHSI. 8 bubnuorexa [JOK
' XHMMHUYECKUE PEAKLIMU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTauibl U UX cOeIMHEHUS
21 OO6mast XxapaKTepUCTHKAa XUMUUYECKUX 4 bubnuorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mmas XxapaKTepUCTHKA XUMUYIECCKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa OK
' DYIUTBI- £.€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OOmiast XxapakTepUCTUKAa XUMUYECKHX
2.3 anemeHToB VA-Tpynmbl. A3zot, pochop u ux 7 bubmorexa TOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COCITMHEHUS
OOmiast XxapakTepUCTUKAa XUMUYECKHX
2.4 anemeHToB |VA-Tpynmel. Yriepon u 8 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHHI U X COCITUHCHHUS
Hroro mo pazgeny 25
Pa3pen 3. Merajiibl 1 UX COeTUHEHUS
bubnuoreka [JOK
3.1 0 i 4
(ompte cROKCTRA MCTATIOR https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
3.2 B i 16
QKHEHIINe METaJUTbl M KX COCAMHECHHUS httos://m.edsoo.ru/7f41a636
Hroro no paszneny 20

Pa3pea 4.

XuMus U OKpPY:Ka0Ias cpeaa



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

4.1 BemecTBa 1 MaTepualibl B )KU3HU YEIIOBEKA 3 bubmmorexa [JOK
: H P https://m.eds00.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE BpeMms 3 brbmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
IMOYPOYHOE IVTAHUPOBAHUE 8 KJIACC
Koa-Bo JJIEKTPOHHBIE
Ne Tema ypoka 4acoB Mara uudposbie JonosHuTE/ILHAA
n/n U3y4YeHUs o0pa3oBaTte/ibHbIE uHpopmanus
Bcero
pecypcsl
1 [Ipeamer xumun. Posie xviMuu B )KU3HHU 4yenoBeka. Temna u 1 bubnuorexa LIOK §1-2
BEILIECTBA 05.09.2023 |  https://m.edsoo.ru/ff0d210c
[Ipaktuueckas padota Ne 1 «IIpaBuna paboTs B
2 J1abopaTopuu U MPUEMBI OOpaIIeHHS C JIa0OPATOPHBIM 1 bubmorexa [TOK
parop P patt patop 07.09.2023 | https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM
3 Yucteie BemecTBa 1 cMecH. CriocoObl pa3iecHus 1 bu6mmoreka [IOK §4
cMmeceit 12.09.2023 | https://m.edsoo.ru/ff0d26ca
4 [Ipaktuueckas pabora Ne 2 «Pa3nenenue cmeceit (Ha 1 bubmuoreka [JOK
MIpUMepe OUYUCTKU TIOBAPEHHOU COJIN)» 14.09.2023 | https://m.edsoo.ru/ff0d28c8
5 ®u3nueckrue 1 XMMUUYECKHE SIBJICHUSL. XUMUYECKas 1 bubmmoreka [JOK §6
peakuus 19.09.2023 | https://m.edsoo.ru/ff0d37fa
bu6mmoreka [IOK
6 A 1 7
TOMBEH MOICKYIRE 21.09.2023 | https://m.edsoo.ru/ff0d2a6c :
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bubmunorexa LIOK

! Hpoctsie i crozirbe Bettectsa 26.09.2023 | https://m.edsoo.ru/ff0d2a6c 589

8 Xumuueckue 3nemMeHTsl. OTHOCUTENNbHAs aTOMHAs Macca. bubnuoreka [JOK §10-12
3HaKkH (CMMBOJIBI) XUMUYECKHX 3JIEMEHTOB 28.09.2023 | https://m.edsoo.ru/ff0d2be8

9 3aKOH MOCTOSIHCTBA COCTaBa BELECTB. XUMHUYECKast bubnuoreka [IOK §13-14
dbopmyna. OTHOCHTETBHASI MOJICKYJISIPHAS Macca 03.10.2023 | https://m.edsoo.ru/ff0d2eae

10 MaccoBas 10JI1 XMUMHAYECKOT0 DJIEMEHTA B COEIUHEHUH 05.10.2023 E::Sj;g::;igﬁﬁm d350¢ 815

bubnuotexa [JOK

1 BaeHTHOCTS XHMHHECKIX JEMEHTOB 10.10.2023 | https:// m.edSO(])_.[ ru/ff0d323c 516

12 Cocrapienne GopMyII o BAJICHTHOCTH 12102023 E;I[ij?;lr?::;igg}:m 43216 817

13 | Atomio-MOseRyIApHOE yieHie 17.10.2023 lr?tiin/y/lgee;{;g r(j/I:dezdso 318

14 3aK0H COXpaHEHUsI MaCChI BEIIECTB. XUMUUYECKHE bu6moreka [IOK §19-20
ypaBHEHUS 19.10.2023 | https://m.edsoo.ru/ff0d3b88

15 Knaccudukanus XuMuueckux peakiui (CoequHeHus, bu6moreka [IOK §21
paslioKEeHUs, 3aMeIeHUsI, 0OMEHA) 24.10.2023 | https://m.edsoo.ru/ff0d3f34

16 M. B. JIoOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. bubnuoreka [JOK
O06o01eHre U cucTeMaTru3amus 3HaHUH 26.10.2023 | https://m.edsoo.ru/ff0d40c4

17 KontpoabsHnas padora Nel no reme «Bemectsa u bubmuoreka [JOK
XUMUYECKUE PEAKITHI 14.11.2023 | https://m.edsoo.ru/ff0d4290

18 KonnuecTo BemecTa. Mok, MosisipHas Macca 16.11.2023 Egg?ﬁ;iﬁ)gﬁﬁo 45230 836

19 Brrurcnenus KoimyecTBa, MacChl BEIIECTBA 110 bubmmoreka [JOK §37
YPaBHEHUSIM XUMUYECKUX PEAKIUI 21.11.2023 | https://m.edsoo.ru/ff0d5708

20 Kucnopoa. CiocoOsI mostydeHus: KUCIOPOoia B bubmmoreka [JOK §22
71a00paTOPHH U TPOMBIIUIEHHOCTH. 23.11.2023 | https://m.edsoo.ru/ff0d497a
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dusnueckrue 1 XMMUUECKHE CBOMCTBA KHCIIOPOa

bubmunoreka LIOK

21 (peakuuu oxucnenus, ropeane). [lonstue 06 okcumax. 28.11.2023 | hitps://m.edsoo.ru/Ff0dA614 823-24
[Ipumenenue kucnopoaa
29 Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopong — bu6mmoreka [IOK §26-27
3JIEMEHT U TpocToe BemiecTBo. O30H 30.11.2023 | https://m.edsoo.ru/ff0d448e
TerutoBoit 3(h(heKkT XUMUIECKON PEaKIINH, TOHATHE O
23 TEPMOXUMHUYECKOM ypaBHEHHUH, 3K30- U Bubnmorexa [IOK
05.12.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX
24 TonnuBo (HedTh, yroiabs U MeTaH). 3arpsi3HeHuE BO3/1yXa, bubnuoreka [JOK
CTIOCOOBI €ro MpeIoTBPAIIECHHS 07.12.2023 | https://m.edsoo.ru/ff0d4c4a
o5 [Tpaktuueckas padota Ne 3 mo teme «Ilomydenne u bubnuotexa [JOK
cobupaHue KUCIOPOia, M3Y4eHHUE €r0 CBOMCTBY 12.12.2023 | https://m.edsoo.ru/ff0d4ae2
26 Boaopon — snemeHT u npocrtoe BemecTBo. Haxoxaenue bubnuotexa [JOK §28
B MPUPOJIC 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
97 dusndeckrue 1 XMMUYECKHE CBOMCTBA BOJIOPO/IA. bubnuoreka [JOK §29
[Ipumenenne Boopoaa 19.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 [ToHsaTHE O KHCITIOTaX U COJISIX Bubmmorera [IOK
21.12.2023 | https://m.edsoo.ru/ff0d50d2
29 [Ipaktrueckas padota Ne 4 o reme «Ilonyduenne u bubnuoreka [JOK
cobupaHue BOJ0OpOa, U3yUEeHUE €TI0 CBOUCTBY 26.12.2023 | https://m.edsoo.ru/ff0d4f42
. " bubnuorexa [JOK
30 MounspHbiii 00BEM ra3oB. 3akoH ABOTAIPO 28.12.2023 | https://m.edsoo.ru/ff0d542e 838
31 Brruncienus 00b€Ma, KOJIMYeCTBA BEIIECTBA T'a3a M0 €ro bubmuoreka [JOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA UIH 00BEMY 11.01.2024 | https://m.edsoo.ru/ff0d55a0
39 Brruncnenus 005EMOB ra3oB IO ypaBHEHHUIO PEAKIIUU Ha bubmmoreka [JOK §39
OCHOBE 3aKOHa O0BEMHBIX OTHOLIEHHUH ra30B 16.01.2024 | https://m.edsoo.ru/ff0d5708
. bu6mmoreka [IOK
33 dusnueckre U XUMHUUECKHE CBOIICTBA BOBI 18.01.2024 | https://m.edsoo.ru/ff0d587a 831-32
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bubmunorexa LIOK

4 i. I1
3 Cocras ocnosanuit. [lonstie 06 muuKaropax 23.01.2024 |  https://m.eds00.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbie u
35 HEHACHIIIEHHBIC PACTBOPLI. MaccoBast 107151 BEIIECTBA B bubmmorexa [IOK 833
R PacTBOpHL. AO BE 25.01.2024 | https://m.edso0.ru/ffod5hao
pacTBope
[Ipaktudeckas padora Ne 5 mo teme «IIpurotoBienue
36 aCTBOPOB C OIPEICIEHHON MAaCcCOBO JT0IeH bubmorera [IOK
p p" ped A 30.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIISCTBA
bu6mmoreka [IOK
7 P
3 clieHHe satat 01.02.2024 |  https://m.edsoo.ru/ff0d4dd0
38 KonTtpoJubHnas padora Ne2 o reme «Kucmopo. bubnuoreka [JOK
Bonopon. Boga» 06.02.2024 | https://m.edsoo.ru/ff0d6342
39 Oxkcunpl: cocTaB, KiaccuduKkarus, HOMEHKIATypa. bubnuotexa [JOK §40
[Tonyyenue oxcumoB 08.02.2024 | https://m.edsoo.ru/ff0d664e
. bu6mmoreka [IOK
40 XUMHYECKUEe CBOMCTBA KUCIIOTHBIX, OKCHIOB 13.02.2024 | hitps://m.edsoo.ru/ffode64e 840
) bubnunoreka LIOK
41 OcHoBaHusI: cOCTaB, Ki1accuUKaiysa, HOMCHKIaTypa 15.02.2024 | https://m.edsoo.ru/ff0d67ca 841
. . bu6moreka [IOK
42 XUMHHCCKHE CBOHCTBA OCHOBANHIL 20.02.2024 | https://m.edsoo.ru/ff0d67ca 542
43 AMdoTepHbIE OKCUIBI U THAPOKCHIBI 99 02.2024 843
) bubmnuoreka IIOK
44 Kucnotsl: cocras, kiaccuduxaiiysi, HOMEHKIATypa 27.02.2024 | hitps://m.edsoo.ru/ffodfee2 844
. bu6mmoreka [IOK
45 il 45
OIIYHCHHE H XUMHICCKHE CROMCTBA KHETOT 29.02.2024 | https://m.edsoo.ru/ffOdfee2 8
46 Conu (cpemHue): HOMEHKIATypa, CHOCOObI OTYYCHHUS, bubmmoreka [JOK §46-47
XUMHYECKHE CBOMCTBA 05.03.2024 | https://m.edso0o.ru/00ad9474
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[Ipaktudeckas padora Ne 6. Pemenue

bubmunoreka LIOK

47 (0)
IKCIIEPUMEHTATBHBIX 3a7a4 nvo teMe «OCHOBHBIE KJIaCChI 07.03.2024 | https://m.eds00.ru/00adob7c
HEOPTaHWYECKUX COCAMHCHUIDY
48 ['eneTnueckas cBsI3p MEXKy KJIACCAMH HEOPraHUYECKHUX bubnuotexa [JOK
COCIMHEHU M 12.03.2024 | https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 0600
ODHICHIE 1 CHCTEMATHRALIA SHATIH 14.03.2024 | https://m.edsoo.ru/00ad9cb?2
50 KonTpoabHas padora Ne3 no teme "OCHOBHBIE KJIaCChI bubnuoreka [JOK
HEOPraHU4eCKUX COeTUHEHUN" 19.03.2024 | https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKHN KIaCCU(MUKAITIN XUMHUIECKUX bubnuotexa [JOK §49
anemMeHTOoB. [ToHsITHE O TPyNIIaX CXOAHBIX JIEMEHTOB 21.03.2024 | https://m.edsoo.ru/00ad9ffa
52 [Tepuonnueckuii 3akoH u [lepuoanueckas cuctema bu6mmoreka [IOK §50
xuMudeckux 3nemerToB [1. . Menaeneera 02.04.2024 | https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
>3 HepHozpt, rpyIIIEL, OArpymIIEt 04.04.2024 | https://m.edsoo.ru/00ada52c 551
bu6moreka [IOK
54 C .C . 52
TPOCITHE ATOMOB. LOCTAS STOMHBIX AIEP. AS0TOMH 09.04.2024 | https://m.edsoo.ru/00ada342 S
55 CtpoeHue AIeKTPOHHBIX 000JI0YeK aTOMOB JIEMEHTOB bubnuorexa [JOK §53
[Tepunoanueckoii cucremsr 1. 1. Menneneena 11.04.2024 | https://m.edsoo.ru/00adaébc
XapakTeprucTHKa XUMHUUYECKOTO 3JIEMEHTA 110 €ro
56 moJioxkeHuro B [lepuoanueckoi cucreme J. bubmorera I[IOK
prod T 16.04.2024 | https://m.edsoo.ru/00adag824
Menneneesa
3nauenue [lepuoanyueckoro 3aKoHa JUIsl pa3BUTUS HAYKH
57 u npaktuku. JI. 1. MenaeneeB — y4éHbIN, IIe1aror u bubmorexa [TOK 854
P e A ¥ e 18.04.2024 | https://m.edsoo.ru/00ada96e
rpaXKJaHUH
58 DNEKTPOOTPULIATEIHHOCTh ATOMOB XMMHYECKHUX bubmuorexa [JOK §55
3JIEMEHTOB 23.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsi3b bubmuoreka [JOK 856
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25.04.2024 | https://m.edsoo.ru/00adac34
60 KosanenTHas noispHas XdMUUYECKas CBI3b 1 Bromrorexa OK
p 30.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBasienTHag HenmonsspHas XUMUYECKas CBSI3b 1 bubmorexa [IOK
p 07.05.2024 | https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenen, oxuceHi ! 14.05.2024 | https://m.edsoo.ru/00adae28 857
63 OKUCHIUTEBHO-BOCCTAHOBUTEIBHBIE DEAKIIUA 1 bubmaorexa LIOK
peakl 16.05.2024 | https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
4 1
6 OKHCIHTEH U BOCCTAHOBHTEN 21.05.2024 | https://m.edsoo.ru/00adb076
. bu6mmoreka [IOK
65 O6obmenne u cueTemaTH3AIH HAHMIA ! 23.05.2024 | https://m.edsoo.ru/00adb33c
66 KontpoabsHas padora Ned o reme «CtpoeHue atoma. 1 bubnuoreka [IOK
XUMHYECKas CBI3b» 28.05.2024 | https://m.edsoo.ru/00adb486
67 PeseprubIit ypok. O6001IEHNE U CHCTEeMaTH3AIIH 1 bubnuoreka [IOK
3HAHUNI 30.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PesepBubiit ypok. O6001IEHNE U CHCTEeMaTH3aIIH 1 bubnuoreka [JOK
3HAHUN 31.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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9 KUIIACC

Koa-Bo DJIeKTPOHHbIE
Ne
° Tema ypoka 4acoB Mara nugposbie JlonosHUTEIbHAS
n/n u3yyeHusi | oOpa3oBaTejbHbIE uHdopMmanus
Bcero
pecypcsl
1 [Tepuonnueckuii 3akoH. [lepuoanueckas cucrema 1 bu6mmoreka [IOK
xumudeckux 3nemerToB [1. . Mengeneesa 04.09.2023 | https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XUMUUYECKHUX 1 bubnuotexa [JOK
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB 06.09.2023 | https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX 1 bubmuoreka [JOK
BEIIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYECKOU CBA3U U TUIIBI KPUCTALNTAYECKUX 1 bubnuotexa [JOK
pemeéTox 13.09.2023 | https://m.edsoo.ru/00adbac6
KonTpoabHast padora Nel no teme «IloBTopenue u
5 0 i 8 1
yriyOieHne 3HaHUM OCHOBHBIX pa3fiesioB Kypca 18.09.2023
KJ1acca
5 Knaccudukanus XuMu4ecKuX peakiuii Mo pa3audHbIM 1 bubnuoreka [JOK §1
npu3HakaM. OKHCIIUTENbHO-BOCCT. PEAKIIMHU 20.09.2023 | https://m.edsoo.ru/00adbcb0
7 OKHUCAUTENBEHO-BOCCTAHOBUTEIBHBIEC PEAKIIII 1 Bu6mmorexa [IOK 81
peaitt 25.09.2023 | https://m.edsoo.ru/00adcade
[TonsiTue o ckopocTu XuMUYecKoi peakuuu. [lonstue o bubmuoreka [JOK
8 1 83
TOMOTEHHBIX U T€TEPOTCHHBIX PEAKITUIX 27.09.2023 | https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XUMHUYECKOM paBHOBECHH. DAKTOPHI,
9 BIIUSIIOIIME HA CKOPOCTh XMMUYECKOMN peaKkIuu U 1 bubmmorexa LOK 85
B P beattht 02.10.2023 | https://m.edsoo.ru/00adc28c
MOJIOKEHUE XMMUYECKOTO PaBHOBECHUS
10 Teopus snexTponuTrueckoit aucconranuu. CUIbHbIE U 1 bubmmoreka [JOK §6
cy1abble IEKTPOITUTHI 04.10.2023 | https://m.edsoo.ru/00adcd68
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bubmunorexa LIOK

1 Hontibie ypaBHeHILA peaxiuiii 09.10.2023 | https://m.edsoo.ru/00add448 B
12 XUMHUYECKHE CBOMCTBA KHCIOT M OCHOBAHUM B CBETE bubmnoreka LIOK
MPECTAaBICHUN 00 SIEKTPOIUTHUECKON JUCCOIUAIIIH 11.10.2023 | https://m.edsoo.ru/00add5d8
13 XHUMHUYECKUE CBOMCTBA COJIEN B CBETE MPEACTABICHUI bubnuoteka [JOK
00 AJIEKTPOIMTUICCKOM JUCCOITUAITTT 16.10.2023 | https://m.edsoo.ru/00add8b2
. bu6mmoreka [IOK
14 Honssrue o rinpomise coneit 18.10.2023 | https://m.edsoo.ru/00add9d4 815
. bu6mmoreka [IOK
15 O60bIIeRRe H CHCTEMATHSAIIM SHARKIE 23.10.2023 | https://m.edsoo.ru/00addd12
16 [IpakTnueckas padora Ne 1. «Pemenue bubmuoreka [JOK
AKCTIEPUMEHTATBHBIX 33129 25.10.2023 | https://m.edsoo.ru/00addbfa
KonrpoJsbHas padora Ne2 o reme
17 «DNEKTPOIUTHYECKAS TUCCONUAIIHS. XUMUICCKUE bubmmorexa TIOK
30.10.2023 | https://m.edsoo.ru/00addecO
peaxiuu B pacTBOpax»
18 OO01mmas XxapakKTepUCTHKA TAIOTCHOB. XUMHUYCCKHE bubnuotexa [JOK §12-13
CBOMCTBA HA ITPUMEPE XJI0pa 13.11.2023 | https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. ConsiHast KUCIIOTA, XUMUYECKUE bubnunoreka LIOK §14-15
CBOMCTBA, MOJTYYCHHE, IPUMCHECHUE 15.11.2023 | https://m.edsoo.ru/00ade104
[Ipaktuueckas padota Ne 2 o reme «llomydenne bubnuoreka [JOK
20 N .
COJISIHOM KUCIIOTBI, U3y4eHHE €€ CBONCTB 20.11.2023 | https://m.edsoo.ru/00ade348
91 Boruricnenust mo ypaBHEHUSIM XUMHUYECKUX PEaKIIHiA, bubmuoreka [JOK
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE 22.11.2023 | https://m.edsoo.ru/00ade488
bubmuorexa [JOK
22 OOmas xapakTepucTuka 31eMeHToB VIA-rpymnisl 27.11.2023 | hitps://m.edsoo.ru/00ade6da 817
AnnotponHbie Moaupukanuu cepbl. Haxoxxnenue cepbl
23 U €€ COeIMHEHM B Ipupoae. XUMHUYECKUE CBOMCTBA Bubmmorera [JOK 818
29.11.2023 | https://m.edsoo.ru/00ade64a

cepel
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CepoBonopos, crpoeHue, GU3NIecKue 1 XUMUIECKHUE

bubmunorexa LIOK

24 CBOICTBa 04.12.2023 | https://m.edsoo.ru/00ade802 319
o5 Oxkcunpl cepbl. CepHas KUCIIOTa, GU3HUECKUE U bubnuotexa [JOK §20-21
XHMUYECKHE CBOWMCTBA, IPIMEHEHHE 06.12.2023 | https://m.edsoo.ru/00adea28
XHWMHUYECKUE PEAKLUH, JIEKAIE B OCHOBE
26 MIPOMBIIIJICHHOTO CII0C00a MOJyYeHUs: CEpHOI bubnuotexa [JOK
KHACJIOTBHL. XUMHUYECKOE 3arpsi3HEHNE OKPYKAroIIeH 11.12.2023 | https://m.edsoo.ru/00adec8a
CpeIbl COSTMHEHUSIMU CEPhI
97 Brrunciienne MaccoBo#l A0JIM BBIXOJA TPOJAYKTA bu6mmoreka [IOK
peaxin 13.12.2023 | https://m.edsoo.ru/00adec8a
OO11ast XapakTepUCTUKa AIEeMEHTOB V A-Tpymibl. A30T,
28 pacripocTpaHeHue B IPUPOJIe, PU3NIeCKHe U Bubamorexa [IOK 823
. 18.12.2023 | https://m.edsoo.ru/00adeeab
XHUMHYECKHE CBOMCTBA
29 AMMHaK, ero pundecKkne 1 XUMUIECKHUE CBOMCTBA, bubnuoreka [IOK §24
MOJTyYeHUE U IPUMEHEHUE 20.12.2023 | https://m.edsoo.ru/00adf004
30 [Ipaktuueckas padota Ne 3 o teme «llomydenne bubnuoreka [IOK
aMMHMaKa, U3y4eHUE €r0 CBOMCTBY 25.12.2023 | https://m.edsoo.ru/00adf180
31 A3OTHas KUCI0Ta, €€ GU3NIECKUEe U XUMHIECCKUE bubnuoreka [JOK §27
CBOMCTBa 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B
KauecTBE MUHEPaIbHBIX yA00peHuil. XuMU4ecKoe bubnuorexa [JOK
32 .
3arpsI3HEHUE OKPYKAIOLIEH Cpelibl COCAMHEHUSAMU 10.01.2024 | https://m.edsoo.ru/00adf518
azoTa
®ochop. Oxeun docdopa (V) u pocdopnas kucioTa, bubmuoreka [JOK
33 . 829-30
¢u3nyeckrue 1 XMMHYECKHE CBOICTBA, OTy4YeHHUE 15.01.2024 | https://m.edsoo.ru/00adf68a
Hcnonb3oBanue pocdaToB B kKaueCcTBE MUHEPATHHBIX
34 ynoOpeHuil. 3arpsizHeHre IpUpOIHON cpeibl bubmmorexa LOK
17.01.2024 | https://m.edsoo.ru/00adfc20

dbocdaramu
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VYraepon, pacnpocTpaHeHHe B IpUPOJe, HU3nIecKue U

bubmunorexa LIOK

35 31-32
XHUMHYECKHE CBOMCTBA 22.01.2024 | https://m.edsoo.ru/00adfd9c 3
Oxcunpl yriaepoaa, ux (pU3N4IecKue U XUMHISCKUC
36 CBOMCTBA. DKOJIOTUYECKUE TIPOOJIEMBI, CBS3aHHBIC C Bubnmorexa [IOK 833-34
' P ’ 24.01.2024 | https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (1V)
. bubnuotexa [JOK
37 b 35
FOTIBHAT KHCIIOTA 1 €€ COoMH 29.01.2024 | https://m.edsoo.ru/00ae006c :
[IpaxTnueckas padota Ne 4 no teme "llomyuenue
38 JIeKUCIIoro ra3a. KauecTBeHHas peakius Ha brbmorexa [IOK
T . 31.01.2024 | https://m.edsoo.ru/00ae027e
KapOOHAaT-UOH
39 [TepBoHauanbHBIEC MOHATHS 00 OPTAHUIECKUX bubnuotexa [JOK
BEIIIECTBaX KaK O COCIMHEHUSIX yriiepoa 05.02.2024 | https://m.edsoo.ru/00ae054¢e
. bubnuotexa [JOK
40 K 37-38
DEMEILH ¥ €10 coequHen 07.02.2024 | https://m.edsoo.ru/00ae080a :
[Ipaktrueckas padota Ne 5. Permenue
41 AKCIIEPUMEHTANILHBIX 3a/a4 1o Teme «BaxHeimme bubmorexa [TOK
P A 12.02.2024 | https://m.edsoo.ru/00ae0bf2
HEMETAJUJIbI U UX COCTUHEHUS
42 KonTpoabHasi padora Ne3 no teme «Baxuerine bubnuoreka [JOK
HeMeTaJlJIbl U UX COCIMHEHUS» 14.02.2024 | https://m.edsoo0.ru/00ae0el8
OO6mrast XxapaKTepUCTUKAa XUMUUYECKUX AIEMEHTOB —
MeTaJUI0B. MeTajuindecKasi CBSI3b U MeTaJUTHIecKas bubnuorexa [JOK
43 . . 839-40
KpUCTayuMueckas pemérka. Guznyeckue CBOMCTBa 19.02.2024 | https://m.edsoo.ru/00ae103e
METaJIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. bubnuorexa [JOK
44 . . 841
DNEKTPOXUMHUYECKUN Psijl HAIIPSHKEHUH METaIJIOB 21.02.2024 | https://m.edsoo.ru/00ae1156
O6mue criocoOb! noay4deHus MeTamioB. CIuiaBbl.
45 Brranciienus nmo ypaBHeHUSIM XUMHYECKUX PEaKITUH bubmorexa [TOK 842
P PEAKIHH, 26.02.2024 |  https://m.edso0.ru/00ae1156

€CJIM OJUH U3 PCArcHTOB COACPIKUT ITPUMCCU
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46

Ilonstue o KOppO3uKu METAJIJIOB

bubmunorexa LIOK

28.02.2024 | https://m.edsoo.ru/00ae1278
bubmauoreka IIOK
47 4
[enotsie MeTanIEL 04.03.2024 | https://m.edsoo.ru/00ae14b2 543
bubnuoreka IIOK
4 4
8 OKCHJBI H THAPOKCHABL HATPHS H KK 06.03.2024 | https://m.edsoo.ru/00ae14b2 543
bu6mmoreka [IOK
4 - i i 44
9 [Ilemo4HO3eMENbHBIC METAIIIBI — KAJAbIUKA U MarHUH 11.03.2024 | httos://m.edsoo.ru/00ae15e8 8
. bubnuotexa [JOK
B 4
50 WRHCHIIIE COCMHHEHHA KabIHA 13.03.2024 | https://m.edsoo.ru/00ael5e8 545
51 O06o0mmeHre 1 CHCTEMAaTH3alKs 3HAHUH 18.03.2024
N . bu6mmoreka [IOK
52 JKécTtkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS 90.03.2024 | https://m.edsoo.ru/00ae1886 845
53 [IpakTrueckas padota Ne 6 mo Teme "XKEcTKOCTh BOIBI bubnuoreka [IOK
1 METOJIbI €€ ycTpaHeHus " 01.04.2024 | https://m.edsoo.ru/00aelae8
. bu6moreka [IOK
>4 AJIOMHHHT 03.04.2024 | https://m.edsoo.ru/00aelc64 546
. bu6moreka [IOK
> AMOTEPHBIC CBOHCTEA OKCHIIA H THIPOKCHAA 08.04.2024 | https://m.edsoo.ru/00aelc64 847
bubmuoreka [{OK
56 Keneso 10.04.2024 | https://m.edsoo.ru/00ael1d86 548
57 Oxcupl, THAPOKCUIBI U cosn xkene3a (1) u xenesa bubmuoreka [{OK §49
1)) 15.04.2024 | https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN 17.04.2024
59 IIpaktuyeckas pabora Ne 7. Pemenue bubnuoreka [IOK
AKCIIEpUMEHTANIbHBIX 3a/a4 1o Teme «BaxHelmme 22.04.2024 | https://m.edsoo.ru/00ae3de8
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METAJUTBI ¥ UX COCTUHCHUS)
Brruncnenus 1o ypaBHEHUsAM XUMHUYECKUX PEAKLIUN,

60 €CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE WM COJIEPKUT 1 bubnuotexa [JOK
npuMecH. BerancieHns MaccoBOM JI0JIM BBIXOa 24.04.2024 | https://m.edsoo.ru/00ae1750
MIPOIyKTa PEaKIuu

61 O0o01IeHre U CHCTeMAaTH3alns 3HaHU N 1 90.04.2024

62 KonTpoabHas padora Ned no teme «BaxHeiine 1
METaJUIbl U UX COCTUHECHUS 06.05.2024

63 BeniecTBa u Mmatepualbl B MOBCEAHEBHOM KU3HU 1 bubnuotexa [JOK
YeloBeKa 08.05.2024 | https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arpsi3HEHNE OKPYXKAIOIEH CpeIpl 1 brbmorexa [TOK

13.05.2024 | https://m.edsoo.ru/00ae4270

65 Pone xumuu B pemeHnn SKOJOTUUECKUX TTPOoOIemM 1 Bu6mmorexa [IOK

15.05.2024 | https://m.edsoo.ru/00ae4270

66 PeseprubIit ypok. O6001IeHNE U CHCTEeMaTH3AIIH 1 bubnuoreka [IOK
3HAHHUU 20.05.2024 | https://m.edsoo.ru/00ae0d0a

67 Peseprubiit ypok. O6001IEHNE U CHCTEeMaTH3AIIH 1 bubnuoreka [JOK
3HAHUH 22.05.2024 | https://m.edsoo.ru/00adb33c

68 PesepBubIit ypok. O6001IEHNE U CHCTEMaTU3AIHS 1 bubnuoreka [JOK
3HAHUH 23.05.2024 | https://m.edsoo.ru/00ad9ch2
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00IIECTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkuirionepHoe 00111€CTBO

«M3parenscTBO «IIpocBemieHne

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Xumus : ypoku B 8 kiacce : mocobue s yaurens /H. H. 'apa

Xumus. Ypoku B 9 knacce : mocobue ans yaurtens /H. H. 'apa

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himi






