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HOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1mo XuMuM Ha YpOBHE OCHOBHOT'O 0OOIIIETO 0Opa30BaHMs COCTABIIEHA HA OCHOBE TPeOOBaHUM K pe3ysibTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM MporpamMMbl OCHOBHOTO 0011ero odpaszoBanus, npeacrasieHHbix B @I'OC 00O, a
TaKK€ Ha OCHOBe (enepanbHONl pabodedl mporpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICHIIMM TPENojaBaHUus y4eOHOro
npeameta «XuMus» B 00pazoBaTelibHbIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma 1o xuMuM JaéT TPEJACTABICHHUE O IEAX, OOIIed cTpareruu OOy4YeHMsl, BOCIUTAHUS U Pa3BUTHUS
oOydJaromuxcs CpeJcTBAMU Y4eOHOTO MpeIMeTa, YCTaHABIMBAET 00s3aTEIbHOE TIPEAMETHOE COJIepKaHue, MPelyCMaTpUBacT
pacmpeniesieHue €ro Mo KiaccaM W CTPYKTYpUPOBAaHME MO pazjeiaM U TeMaM MporpaMMbl MO XUMHUU, ONPEACAET
KOJIMYECTBEHHBIC U KAUYECTBEHHBIC XapaKTEPUCTUKU COAECPKAHUSI, PEKOMEHIYEMYIO MOCIIEI0BATEILHOCTh U3YUCHUSI XUMUU C
y4€TOM MEXKIPEAMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, JIOTUKM Y4YeOHOTO TIpOIlecca, BO3PACTHBIX OCOOCHHOCTEH
oOydaromuxcs, OmnpeaesieT BO3MOKHOCTU TMpeaMeTa ISl peaju3aluuud TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUSI OCHOBHOU
o0Opa3oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a Takke TPeOOBaHMM K pe3ysbTaTaM O0ydeHHUs
XMUMHH Ha YPOBHE 1IeJIell U3y4eHHs MpeIMeTa U OCHOBHBIX BHIOB YU4EOHO-TI03HABATEIHHON JIEATEILHOCTH 00YUYaroIIerocs mo
OCBOCHHUIO YUYEOHOTO COJEPIKaHMUS.

3HaHME XUMHUH CIY>KUT OCHOBOH i (GOpPMHUpPOBAHUS MHUPOBO33PEHHS OOYYAIOMIErOCs, €ro MPeJCTaBICHUN O
MaTepHAIbHOM €IMHCTBE MHUpPA, BAXHYIO POJIb MrpaioT (pOopMUpPyEeMble XMMHUEW MPENCTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUU U 00 IBOJIOIUHU BEIIECTB B MIPUPOJIE, O MYTIX PEIICHUS TI100aJbHBIX TPOOIEM YCTONYMBOTO pa3BUTHS YEIOBEUECTBA
— CBIPBEBOM, PHEPTETHUECKOM, MUIIEBOIN M IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIeM 3[paBOOXPAHECHUSI.

N3yuyenne xumuu:

CIIOCOOCTBYET pealu3aiiil BO3MOXKHOCTEH JUIsl caMOpa3BUTUS B (OPMHUPOBAHUS KYyJIbTYpbl JUYHOCTH, €€ oOmel u
(GYHKITMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaq B (OPMUpPOBAHHE MBINIJICHUS W TBOPUYECKUX CIIOCOOHOCTEH OOYyYarOmIMXCs, HABBIKOB HX
CaMOCTOSITETILHON Y4eOHOW AESTEIBHOCTH, IKCIEPUMEHTANBHBIX M HCCIEOBATEIBCKUX YMEHUN, HEOOXOMUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO()ECCHOHATLHON eI TeTLHOCTH;



3HAKOMUT CO CIEeHU(PUKON HAYyYHOTO MBIIUICHUS, 3aKIabIBAET OCHOBBI 1IEJIOCTHOTO B3IJIsIa HA €AMHCTBO MPUPOILI U
YeJIOBEKa, SBJISIETCS. OTBETCTBEHHBIM ATaroM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHOU TPAMOTHOCTH 00YyYarolnXcs;

crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY,
BHOCHUT CBOM BKJIaJ] B SKOJIOTMYECKOE 00pa30BaHUE O0yYaArOIIUXCS.

JlanHble HampaBlieHUss B OOY4EHUU XUMHUM O0€CTICUMBAIOTCS CHelU(DUKON coAepkaHusi yueOHOro mpeaMeTa, KOTOPhIN
SIBJISIETCS T€IarOTMYECKU aJJallTUPOBAHHBIM OTpaKeHHWEeM 0a30BOI HAYKH XUMUM Ha OTIPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUSI OPUEHTUPOBAH HA OCBOCHHUE OOYYAIOIIUMUCS CUCTEMBbI
NEePBOHAYAIBHBIX TIOHSATUM XUMHU, OCHOB HEOPTraHWYECKOW XUMHUM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHATHI
OpraHUYeCKOM XUMHHU.

CtpykTypa coliep>KaHusl MPOrPaMMbl 1O XUMHUU C(HOPMHUpPOBAHA HA OCHOBE CHUCTEMHOTrO TMOJX0Ja K €€ HM3YyYCHHIO.
ConepxaHue CKJIaIbIBAE€TCA U3 CUCTEMBI MOHATUA O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATUI O XUMUYECKOMN
peakuuu. O0Ge 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO MPUHIUITY MOCIEI0BATEILHOTO Pa3BUTHS 3HAHUI Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBSI3H;

— IpeJICTaBICHUMN 00 ANEKTPOIUTHUECKON AUCCOIMAIIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS pPACCMATPUBAIOTCS HA OCHOBE OHMIIUPHUYECKH TOJNYYEHHBIX W OCMBICICHHBIX (DaKTOB,
Pa3BHBAIOTCA TOCJEAOBATEIFHO OT OJIHOTO YPOBHSI K JIPYroMy, BBIONHSS (DYHKIIMM OOBSICHEHHS M TMPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUS 1 BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOJTYyUYECHHS U3YyYaeMbIX BELIECTB.

OcBoeHue mporpaMMbl MO XHUMHH CIIOCOOCTBYET (OPMHUPOBAHMIO TMPEJCTABICHUS O XUMHUYECKON COCTaBISIONIEH
Hay4YHOW KapTUHBI MHUpPA B JIOTMKE €€ CUCTEMHOW MPUPOJbI, IEHHOCTHOIO OTHOILICHUS K HAyYHOMY 3HAHHUIO U METOJaM
MO3HAaHUS B Hayke. VM3ydyeHue XUMUU MPOUCXOJMUT C NMPUBJICYEHUEM 3HAHUM U3 paHEee M3YUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Puszuka. 7 Kiacey.

[Tpy w3ydyeHNH XMMUU TPOUCXOAUT (OPMHUPOBAHWE 3HAHWUN OCHOB XMMHUYECKOW HAYyKHW Kak 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOW IEeATEeIbHOCTU YeJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYJbTYphl. 3ajada



y4eOHOr0 MpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XMMUYECKUX 3HAHUN — BaKHEUIIHNX (HaKTOB, MOHSITHI, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUM, OCTYMHBIX OOOOIEHUM MHUPOBO33PEHUYECKOr0 XapaKTepa, si3blka HayKu, B MPUOOIIECHUH K
Hay4YHbIM METOJaM TIO3HAHUS TMPU H3YYCHUH BEIIECTB M XUMUYECKUX peakiuid, B (OPMUPOBAHUU U Pa3BUTUU
MMO3HABATEIBHBIX YMEHMM U WX NPUMEHEHUU B Yy4yeOHO-IO3HABATEIbHOW U Y4eOHO-UCCIIEAOBATEILCKOU EATEeIbHOCTH,
OCBOEHHH TpaBUiI 0€30MacHOro 0OpaIlleHUs C BEIIECTBAMU B MIOBCETHEBHOM KU3HU.

[Tpu u3yueHun XuMHUM Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHusl BAXKHOE 3HAYEHUE MMPUOOPEII TaKue 1eH, Kak:

— ¢opMupoBaHUE WHTEJUICKTYaJbHO pPa3BUTOM JIMYHOCTHU, TOTOBOM K camM00Opa30BaHUIO, COTPYAHUYECTRY,
CaMOCTOSITEJIbHOMY IIPUHSTUIO PEIICHHH, CIOCOOHON aaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KU3HU;

— HANpPAaBJICHHOCTh 00YYEHUSI HA CHCTEMAaTUYeCKOe MPHUOOIIeHHE O0yUYaIOIIMUXCs K CaMOCTOSATEIbHOM MO3HaBaTEIbHOU
NeATeIbHOCTH, HAYYHBIM METO1aM MO3HaHUS, (QOPMUPYIOIIMM MOTHUBAIIUIO U PA3BUTHE CTIOCOOHOCTEN K XUMHHU;

— obecrieyeHne YCJIOBHH, CIOCOOCTBYIOUIMX MPHUOOPETEHHIO OOYYAIOUIMMHUCS OMbITA PAa3HOOOPA3HOW JAEsITeNIbHOCTH,
MO3HAHUS W CaMOIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), UMEIOMIMX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3JINYHBIX BUIOB AEATEIbHOCTH;

— (opMupoBanue o601Ie QyHKIMOHATFHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBICHATH U
OLICHUBAThH SIBIICHUSI OKPYKAIOIIEr0 MHUPA, UCIOJIb3YSl 3HAHUS U OIBIT, OJTYyYECHHBIC NIPU W3YUYEHUU XUMHH, IPUMEHSITh UX
IIpU pEIIeHUH MPoOJieM B MIOBCETHEBHOW KU3HU U TPYIOBOH €SI TEIbHOCTH;

— ¢dopMupoBaHUE Yy OOYYAIOMIMXCA T'YMAHUCTUYECKUX OTHOIICHUH, TOHUMAHUS IEHHOCTH XUMHYECKUX 3HAHUU IS
BBIPA0OTKH HKOJIOTHYECKHU 11€1eCO00pa3HOr0 MOBENIEHUS B OBITY W TPYAOBOW JEATEIBHOCTH B UEISIX COXPAHEHUS CBOETO
310pOBbS U OKPY’KAIOILIEH IPUPOJTHON CPEBI;

— pa3BUTHE MOTHBAIMA K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJII0 M CaMOBOCTHTAHHMIO HAa OCHOBE YCBOCHUS
00I1eYeI0BeYeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQWMIIS M HAPABICHHOCTH JaTbHEHIIIET0 00yUeHu .

OO6miee ynCiIO YacoB, OTBEAEHHBIX I M3YUYCHHUS] XMMUU HAa YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs, cocTaBisieT 136
yacoB: B 8 kilacce — 68 yacoB (2 yaca B Hellento), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIO).



COIAEPKXAHUE OBYUEHUA

8 KIIACC

IlepBoHayaibHbIe XUMUYECKUE TOHATHS

[Ipeamer xumun. Ponb XuMuM B *KU3HHM YEJIOBEKA. XUMHS B CUCTeMe HayK. Tena u BemecTBa. Pu3nueckrue CBOMCTBA
BeIEeCTB. ArperaTHoe cocTosiHue BemiecTB. [loHaTre 0 MeTojax nmo3HaHust B XxuMuu. Yucteie BemecTBa U cmecu. CriocoObl
pa3zieNieHus] CMECei.

ATOMBI U MOJICKYJIbl. XUMHUYECKHE dJIeMEHThl. CUMBOJIBI XMMHUYECKHX 3JEMEHTOB. [IpocThie U CIOXKHBIC BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YYEHHUE.

Xumuueckas ¢Gopmyna. BajleHTHOCTh aTOMOB XMMHYECKMX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenbHass aToMmHasi Macca. OTHOCUTENbHAs MOJIEKyJsipHas wmacca. MaccoBas J0Jif XUMHUYECKOTO DJJIEMEHTa B
COEJIMHEHHUHU.

KonunuectBo BemectBa. Monbs. MounsipHas macca. B3anMocBs3b KOJTUYECTBA, MAacChl U YHCIIa CTPYKTYPHBIX €IUHUIL
BeniecTBa. Pacu€rel o popmyliaM XUuMHUYECKUX COCTMHEHU.

dusnyeckue U XMMUYECKHE SIBICHUS. XMMHUYECKasl peakiuus U e€ MPU3HAKU. 3aKOH COXPAHEHHS MacChl BEIIECTB.
Xumuueckue ypaBHeHus. Knaccudukaius XuMHYeCKUX peakinil (COeAMHEHUS, Pa3I0KEHUs, 3aMeIlIeHNs, OOMEeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYIOH, ImpaBujiaMu paboThl B JlabopaTopun U npuéMamMu oOpaIieHus ¢ JadopaToOpHBIM
o00Opy/I0BaHMEM, H3YyYCHHE W OINHCAaHUE (PU3MUECKUX CBOMCTB O0Opa3l0OB HEOPraHMYECKUX BEIIECTB, HAOJIOCHHE
¢usznuecknx (IIaBIEHUE BOCKA, TASHUE JIbJIa, PACTHUPAHUE caxapa B CTYIKE, KUTMICHUE U KOHACHCAIIUS BOABI) U XUMHUYECKUX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHOMN MPOBOJIOKH, B3aUMOICHCTBUE MeJa ¢ KUCIIOTOM) SIBJICHUM, HaOJI0ICHHUE U ONIMCaHUE
MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakinii (pa3ioKeHue caxapa, B3aUMOJCHCTBHUE CEPHON KUCIOTHI C XJIOPUAOM Oapws,
paznoxenue ruapokcuaa meau (II) mpm HarpeBanum, B3aumojneicTBue xene3a ¢ pactBopom coiu Mmenu (II), uzydenue
CIIOCOOOB pa3feieHusi CMECed: C TMOMOIIbI0 MarHuTa, (UIBLTPOBAHWE, BBIMMAPWBAHWE, NUCTUULIIHNSA, XpomaTtorpadmus,
MPOBEJICHUE OYMCTKU TIOBAPEHHOMN COJIM, HAOIO/ICHWE W OMHCAHHE PE3yJbTAaTOB MPOBEICHUS OMNBITA, WLTIOCTPUPYIOIIETO
3aKOH COXPaHEHHS MacChl, CO3/JaHUE MOJIeJIel MOJIEKY (IIapOCTEPKHEBBIX).



BaxHenune npeacTraBuTeId HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razo. CoctaB Bo3myxa. Kuciopox — 3jIeMEHT M MpoCToe BemecTBO. HaxoxaeHue Kuciopona B
npupozae, ¢u3MuecKrue M XUMHUYeckue cBoicTBa (peakiuu ropenus). Oxcunpl. llpumenenune xkuciopoaa. CrocoOsl
MOJIYYeHMsI KHCIIOpOJa B JabOpaTOpuu U MpOMbIIIIeHHOCTH. KpyroBopoT kuciopoja B npupoge. O30H — amuioTporHas
Moau(UKaLKs KUCIOPOA.

TemoBolt 3(p(deKT XUMUYECKOM peakUuu, TEPMOXUMHUYECKHE YpPaBHEHHS, 3K30- W HHAOTEPMHUUYECKHE PEAKIUU.
TomnuBo: yroyib 1 MeTaH. 3arpsi3HeHUE BO3AyXa, yCUJICHUE NapHUKOBOTO 3 deKkTa, pa3pylieHne 030HOBOIO CJIOS.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue Bomopoaa B mMpUpoje, GU3NUecKrue U XUMUYECKUE CBOMCTBA,
npUMeHeHHe, crocoObl mosryueHus. Kuciaorer u comnm.

MounsipHblilt 00BEM Ta30B. Pacy€Thl 0O XUMUYECKUM YPABHEHUSIM.

dusnueckue cBoMCTBa BoAbl. Boma kak pactBoputenb. PacTBopbl. HacklllleHHbIE M HEHACBIIIEHHBIE PAacTBOPBI.
PactBopuMocTh BeliecTB B Bojae. MaccoBasi 10Jis BEIIECTBA B pacTBOpe. XMMHUUYECKHE CBOMCTBa BOAbl. OcHOBaHusA. Poip
pPacTBOPOB B MPUPOJE U B KU3HM YesioBeka. KpyroBopoT BoJbI B IpupoAe. 3arpsa3HeHne NpupoaHbIX Boa. OXpaHa U OYMCTKA
IPUPOJHBIX BO/I.

Knaccuduxanus neopranmveckux coeauHenuid. Oxcunbl. Knaccudukanms okcumoB: cosjeoOpasyroiiue (OCHOBHEIE,
KUCTIOTHBIE, aM(pOTepHbIe) U Heconeoopazyrome. Homenknatypa okcuaoB. @U3ndeckue U XUMUYECKHUE CBOMCTBA OKCHJIOB.
[Tomyuenue OKCHIOB.

OcHoBanms. Knaccudukamums ocHoBaHWM: MIENOYM W HEPACTBOPHMBIC OCHOBaHHWA. HomeHKiaTypa OCHOBaHUHU.
Pu3nyecKue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenkmatrypa kucior. dusnmyeckne W XHUMHUYECKHE CBOMCTBA KUCTOT. Psn
aktuBHOocTH MeTauioB H. H. bekerona. [lonydyenne kucmuor.

Conu. Homenkiatypa coneil. ®uznueckue u xumuueckue cBoiicTa coseil. [lonydyenue coneit.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COEUHECHUM.

Xumuueckuit IKCnepumenm:

KayeCTBEHHOE OTpeeNIEHUE COJEpKaHUsI KUCIOpOoJa B BO3AyXe, MOJIyYeHHe, cOOMpaHue, paclio3HaBaHUEe U M3yueHUE
CBOICTB KHCIIOpOZAa, HAOJIOJIEHNE B3aUMOJEHCTBUS BELIECTB C KUCIOPOJOM M YCIOBUS BO3HUKHOBEHHS M NPEKpaICHUs



ropenus (mokapa), 03HaKOMJICHUE ¢ 00pa3liaMi OKCUJIOB M OTIMCAHUE UX CBOMCTB, MOJIyYeHHE, COOMpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB BOJOpojAa (ropeHue), B3auMojeicTBue Boaopoja ¢ okcuaoM Menu (II) (Bo3MOXHO HCHOJIB30BaHHE
BUJICOMATEPUATIOB), HaOJIOJICHHE OOpa3IlOB BEIECTB KOJIUYECTBOM |1 MOJb, UCCIEIOBAaHHE OCOOCHHOCTEH pacTBOPEHUS
BELIECTB C PA3JIIMYHOM PACTBOPUMOCTHIO, IIPUTOTOBIIEHUE PACTBOPOB C OMNPEACIEHHOM MAaCCOBOM JIOJIEM PAaCTBOPEHHOTO
BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTaulaMH (HaTpUeM M KallbliueM) (BO3MOKHO MCHOJIb30BaHHUE BUIEOMATEPUAIIOB),
UccleloBaHrne 00pa3lioB HEOPraHWYECKUX BEIECTB Pa3IMYHbIX KJIaCCOB, HAOMIOACHUE U3MEHEHUS OKPACKU MHJUKATOPOB B
pacTBOpax KHUCJIOT M IIelouei, uzyueHue B3aumopeiicTBusi okcuaa meau (II) ¢ pacTBopom cepHOIl KHCIOTBI, KUCIOT C
MeTaJlaMH, pPeaklni HeUTpaliu3aluu, MOJyYeHUE HEePaCTBOPUMBIX OCHOBAHUMN, BBITCCHEHHE OJHOTO METalljia APYTUM W3
pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeline Ki1acchl HEOPTaHUYECKUX COSTMHEHUI.

Iepunoanuecknii 3axkoH u Ilepmoamueckas cucrema xumu4yeckux 3djemeHToB JI. M. MenneaeeBa. Ctpoenue
aToMoB. XMMHUYeCKas CBsA3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[lepBbie MOMBITKH KIACCU(pUKAIIMU XUMUYECKUX 3JIeMEeHTOB. [loHATHE O rpynmax CXOAHBIX AJIEMEHTOB (ILEJIOYHbIE U
IeJIOYHO3EMEINIbHBIE METaJUIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble O00pa3yloT aM(OTEpHBIE OKCHUABI H
TUAPOKCHUBIL.

[Tepuonnueckuit 3akoH. [lepuoanueckas cucrtema xumuueckux snemeHToB Jl. M. MenneneeBa. KopoTkonepuognas u
mmuHHOTIeproiHas GopMmbl [lepuoaudeckoit cucteMbl xumuueckux anemeHToB J[. 1. MenneneeBa. Ilepuoasl u TpymiibL.
@u3HUECKU CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOa U TPYIIIbI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aToMHBIX sifiep. M3oTomnbl. Dnektponbl. CTpoeHUE 3JIEKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX
20 xumunueckux 3neMeHToB Ilepuoguueckoii cucremsl [. 1. MenaeneeBa. XapakrepucTuka XUMUYECKOTO 3JIEMEHTA IO €ro
nonoxeHuro B llepuoanueckon cucreme /[. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajuyca aTOMOB XUMUYECKHX 3JIEMEHTOB, METANTMYECKUX U HEMETAJUIMYECKUX CBOMCTB
0 TpyNIiaM U NEPHOJIaM.

3nauenue Ilepuogmueckoro 3akoHa u Ilepronnyueckoil CUCTEMBl XMMHUYECKUX AJIEMEHTOB MJi PAa3BUTHS HAyKH U
npaktuku. [{. 1. MenneneeB — yu€HbIN U TPAXKIAHUH.

Xumuueckas cBsi3b. KoBaneHTHas (MOJspHAas M HEMNOJSApPHAs) CBs3b. OIJEKTPOOTPULATEIBHOCTh XUMHYECKUX
aneMeHTOB. IoHHas CBS3b.



Crenenbp okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipouecchl OKUCIEHHS W BOCCTAaHOBIICHUS.
OKucnuTenn 1 BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

n3yueHue oOpasIloB BEIIECTB METAUIOB U HEMETAJJIOB, B3aUMOJICUCTBUE TUPOKCUJIA IIMHKA C PACTBOPAMU KUCIOT U
mieioued, MPOBEACHUE OIBITOB, WUIIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHwue,
peaKIuu pa3oKeHUs, COSTUHEHNS ).

Meosicnpeomemmnuie ceasu

Peanuzaius MeXOpeaMETHBIX CBSI3€H MPU U3YYEHUU XMMHUHU B § KIJIACCE OCYIIECTBISIETCA 4Yepe3 MCIOJIb30BAHHUE Kak
OOIIUX €CTECTBCHHO--HAYYHBIX TIOHSATUM, TaK W TIOHATUMA, SBJSIIONIMXCS CHUCTEMHBIMH JJI OT/ACJIBHBIX TPEIMETOB
€CTECTBEHHO--HAY4YHOT'O LIUKJIA.

OO61ue ecTecTBEHHO--HAyUHbIE MOHATHS: HayYHBIN (hakT, TUMOTE3a, TCOPHs, 3aKOH, aHAJIU3, CUHTE3, KiacCu(puKarus,
NEPUOJUYHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOICIIMPOBAHIE, U3MEPEHHUE, MOJIENb, SIBICHUE.

®usnka: MaTepusi, aToM, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJA, HW30TONbI, PaJUOAKTUBHOCTb, MOJIEKYJa,
AIEKTPUUECKUM 3apsiji, BEIIECTBO, TENO, 00BbEM, arperaTHoe COCTOSHUE BEIIeCTBa, ra3, (PU3WYecKue BETUYHHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE3/bI, COMHIE.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHUHEpaidbl, TOPHbIE TMOPOIBI, TMOJE3HBIE HCKOMAeMble, TOIUIMBO, BOJHBIC
pECYpCHI.

9 KIIACC

BemecTBo 1 XMMUYECKasl peaKU s

[lepuoanueckuii 3akoH. Ilepuoamueckass cuctema xumuyeckux sieMeHToB [[. M. MenpneneeBa. CTpoeHue aToMOB.
3aKOHOMEPHOCTH B UBMEHEHHUU CBOMCTB XMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KM, KAJIbLIHUS U UX COCTUHEHUIN
B COOTBETCTBUHU C MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoi cucteMe U CTPOCHUEM X AaTOMOB.

CrpoeHue BeniecTBa: BUAbl XUMUYECKON CBA3U. THUIBI KPUCTAJUITMUYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT
TUTA KPUCTALUIMYECKOW PEIIETKA U BUJIA XUMUYECKOUN CBSI3H.



Knaccudukainys m HOMEHKJIaTypa HEOPTraHMYECKHWX BEIIECTB. XHMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIUXCA K
Pa3IMYHBIM KJIACCAM HEOPTaHUYECKUX COCUHEHUN, TEHETUYECKAs CBSI3b HEOPTraHUUECKUX BEIIECTB.

Knaccudukanys XUMHUYECKUX peaKIui MO pa3IuyHbIM IMpU3HAKaM (TI0 YKCIY U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIIOBOMY 3(P(EeKTy, M0 U3MEHEHHUIO CTENEHEW OKHUCJICHUS XUMHUYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCcTHIO KaTaau3aTropa). IK30- U IHAOTCPMHUUECKHE PEAKIIUU, TEPMOXUMHUYECKUE YPABHEHUSI.

[lonsiTue 0 ckopocTu Xumuyeckoi peakiuu. [loHsaTHe 00 OOpaTUMBIX M HEOOPATUMBIX XUMUYECKUX pEaKIUsX.
[ToHsiTHE O TOMOTEHHBIX U reTeporeHHbIX peakuusx. [lonstue o karanusze. [loHsTHE 0 XUMUYECKOM paBHOBECHUU. DAKTOPHI,
BIIMSIOIINAE HA CKOPOCTh XMMUUECKOW PEAKIIMU U MOJ0KEHUE XUMUUYECKOTO PABHOBECHS.

OKHUCIUTENIPHO-BOCCTAHOBUTEIbHBIE PEAKIIMK, DJEKTPOHHBIN OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBLHON PEAKIIUH.
CocraBiieHHE ypaBHEHUN OKHCIUTEIIBHO--BOCCTAHOBUTEIBHBIX PEAKIIUM C UCTIOJIB30BAHUEM METO/1a AJIEKTPOHHOTO OajlaHca.

Teopusi SJIEKTPOIUTUYECKONW JAUCCOLUMAIMUA. ODJICKTPOJUTHI U HEINEKTpoJuThl. KaTuoHbl, aHuMOHBL. MexaHu3M
JUCCOLIMAIIMKM BELIECTB C pa3jM4YHBIMU BUJAMU XUMUYecKod cBsizu. Crenenp aucconuanuu. CuiibHble U cialble
AIEKTPOJIUTHI.

Peakiiun nvoHHOTO OOMEHa. YCIOBUS MPOTEKAHHUS pEaklMii MOHHOTO OOMEHa, MOJHBIE U COKpAlIEHHBIE HMOHHBIE
ypaBHeHHs peakuuii. CBOWCTBa KUCIOT, OCHOBAHUN M COJIEH B CBETE MPEACTABICHUIN 00 3IEKTPOIUTUUYECKON AUCCOIMAIINH.
KauecTBeHHbIe peakiiun Ha HOHBI. [IOHSITHE O TUAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJICIIIMHU KPUCTAJUTMUECKUX PEHIETOK HEOPTraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasuioB (rpadura
U anmasa), CJIOXKHBIX BEIIECTB (XJIOpUJla HATpPHUA), HUCCICAOBAHUE 3aBUCUMOCTU CKOPOCTHM XHMHYECKON pEakuuu OT
BO3JICHCTBUS PA3IMYHBIX (DAaKTOPOB, HCCIEIOBAHHUE DIIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA THUCCOIUAIIUU
KHUCJIOT, IIeJIoYed M cojed (BO3MOYKHO HCIIOJIb30BAHHE BHUIEO MaTEpHANIOB), MPOBEACHUE OMBITOB, WJUIOCTPUPYIOLIUX
MPU3HAKH TPOTEKAHMs PEaKIMii MOHHOTO OoOMeHa (0Opa3oBaHHME OcCalKa, BBIICIEHHE Tra3a, 0Opa3oBaHHE BOJbI), OMBITOB,
WUTIOCTPUPYIOUIUX MIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Peakiuil (TOpeHHe, PEaKIUU Pa3IoKEeHUsl, COCIUHEHUS),
pacrno3HaBaHUE HEOPTaHWYECKUX BEIIECTB C MOMOLIBIO KAYECTBEHHBIX PEAKIIMN HA HOHBI, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4.

HemeTtasiibl 4 UX COeAMHEHUS



OOmas xapakTepucTUKa rajioreHoB. OCcoOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIE cTeleHu okucieHus. CTpoeHue u
¢u3HUecKre CBOWCTBA MPOCTHIX BEIIECTB — TraJOreHOB. XHMMHYECKHE CBOWCTBA Ha TMpHUMEpPE XJIopa (B3aUMOJCHUCTBHE C
MeTaJlJlaMH, HeMeTaulaMH, Inejodamu). XiopoBojopon. ComnsHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IMOJIyYCHHE,
npuMeHeHue. JlelicTBue Xjopa M XJIOPOBOJOPOJa HAa OpPraHU3M dYelloBeKa. BakHelmwe XJIOpUABI U MX HAaXOXKICHUC B
IpHUpO/IC.

OO6mrast xapaktepuctuka 3neMeHToB VIA-rpynmel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTENIEHN OKHCIICHUS.
Crtpoenre u (hU3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJA U CEPbl. AJLTOTPOIHBIC MOAU(PUKAIIMU KHUCIOPOaa H
cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOJOPOJI, CTpOCHHE, (PU3NYSCKHE M XUMHYECKHE CBOMCTBA. OKCHJIBI Cephbl Kak
NPEJICTABUTEIN KUCIOTHBIX OKCHAO0B. CepHas KuciaoTa, GU3UYECKUE M XMUMHYCCKHE CBOMCTBA (0OIIME KaK MPEACTaBUTEIIS
KJIacca KUCIOT U crenuduueckre). XUMHIEeCKHe PEakIiy, JeKalliue B OCHOBE MPOMBIIINIEHHOTO CITOCO0a MOTyYeHHS CePHOM
KkucaoThl. [IpuMmeHenne cepHoit KucinoThl. CoNM CEpHOW KHCIIOTHI, KaYeCTBECHHAs peakius Ha cyiabhar-uoH. HaxoxacHue
cepbl U e€ COeAMHEHWH B MpUpOJie. XUMUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEed Cpelbl COCIUHEHUSIMH cepbl (KHCIOTHBIE
TIOK]TH, 3arpsiI3HEHHE BO3/lyXa U BOAOEMOB), CITIOCOOBI €0 MPeIOTBPAIIECHUS.

OO61mast xapakTepucTHKa 3J1eMeHTOB V A-rpyribl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE CTENIEHU OKHCIICHHS.
A30T, pacnpocTpaHeHue B Npupoje, pu3nueckrue U XuMUuYeckue cBoiictBa. KpyroBopor azora B mpupojge. AMMHAK, €ro
dusznueckre U XMMHUYECKHUE CBOMCTBA, MOdyYeHne u npuMenenne. Conu aMMOHUS, UX GU3NUECKHE U XMMHYECKHE CBOMCTBA,
npuMmeHeHne. KauecTBeHHasi peakids Ha MOHBI aMMOHUS. A30THas KHCIIOTa, €€ MoJlydeHue, (PU3ndecKue U XUMUYECKUe
CBOICTBa (00IIME KaK MPEACTAaBUTENs Kiacca KUCIOT u cnenuduueckue). Mcnonp3oBaHne HUTPATOB M COJIEH aMMOHHMS B
KaueCcTBE MUHEPAIBHBIX YAOOpeHHI. XUMHUECKOe 3arpsi3HEHHE OKPYKAIOIMIeH Cpeabl COCIUHEHUSIMH a30Ta (KUCIOTHBIC
JIOKM, 3arps3HEHUE BO3/AyXa, MOYBBI M BOMOEMOB). Docdop, amnorpomHsie mMoaudukanuu dochopa, (GU3NUECKUE H
xumudeckue cBorctBa. Oxcup docdhopa (V) u dochopHas kuciora, Qpu3nyeckue M XUMHYECKHE CBOMCTBA, MOITYYCHUE.
Hcnonw3oBanue pocdaToB B KaueCTBE MUHEPAIbHBIX YA0OPEHU.

O6mas xapaktepuctuka memMeHToB [VA-rpynmel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTEMEHN OKHCIICHUS.
VYrnepon, annoTpomHble MOAU(DHUKAIINN, PACTIPOCTPAaHEHUE B TIPHUpOE, (HU3NIECKUe W XMMHYECKHE CBOWCTBA. AICOpOIIus.
Kpyrosopotr yraepoga B mpupoae. Oxcuasl yriepoja, ux (QU3NYECKHe W XUMHUYECKHME CBOWCTBA, JCHCTBHE HAa JKUBBIC
OpraHW3Mbl, TMOJYYCHHE W TPUMEHECHHE. JKOJOTWYECKHE MpoOJIeMbl, CBsi3aHHbIE ¢ okcuaom yriepoaa (IV), rumoresa



100aJBbHOTO TOTEIUICHUST KJIMMaTa, MapHUKOBBIA A dekT. YronbHas KUCJIOTa U €€ CoJid, UX (PU3MYEeCKHe U XUMUYECKHUE
CBOMCTBa, MOJIydeHUE W NpuMeHeHue. KauecTBeHHas peakiids Ha kapOoHaT-woHBL. Vcmonb3oBaHue kKapOOHATOB B OBITY,
MEIUIMHE, TPOMBIILICHHOCTH U CEJIbCKOM XO35IMCTBE.

[lepBoHauanbHbIE TMOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCAMHEHHUAX yriepoja (MeTaH, 3TaH, ITHUJICH,
aleTUJIeH, dTaHOJ, TJIMIIEPUH, YKCYCHas KucyioTa). [IpupoaHble HICTOUHHUKHN YTIE€BOAOPOAOB (yroib, MPUPOIHBIN Ta3, HEPTH),
POJIYKTHI UX TIepepaboTKu (OEH3HH), UX POJIb B OBITY U MPOMBINIIICHHOCTH. [[OHSITHE 0 OMOJIOTUUECKH BaXKHBIX BEIIECTBAX:
Kupax, Oenkax, yrieBojax — U MX POJU B KU3HM 4esjoBeka. MarepualibHOE €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX
COEIMHEHUMH.

Kpemnuii, ero ¢usnyeckre u XMMHUYECKHE CBONCTBA, MoyuyeHue W nmpumeHeHune. CoeMHEHUs KPEeMHUS B TIPUPO/IC.
O6mue mnpencrabieHuss o0 okcuae kpemuusi (IV) m kpemuueBoil kucimote. CWIMKAThl, UX HCIOJIb30BaHUE B OBITY, B
POMBIIIIJIEHHOCTH. BakHelIue CTpoUTeNbHbIE MaTepuajbl: KEpaMuKa, CTEKIIO, IIEMEHT, O0€TOH, kene300eToH. [Ipobiemsr
0€30MacHOro UCIOJIb30BaHUS CTPOUTEIBLHBIX MATEPUAIOB B TOBCETHEBHON JKU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3Il0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI, IPOBEIEHUE KAUE€CTBEHHBIX PEaklMil Ha
XJIOPUI-MOHBI W HAOJIOICHHE TMPU3HAKOB MX MPOTEKAaHHs, OMBITHI, OTpaxaroniue (U3NUecKue U XUMUYECKHE CBONCTBA
TaJIOT€HOB M WX COCAMHEHWH (BO3MOXKHO HCIOJIB30BAHME BHIIEOMATEPHUATIOB), O3HAKOMIICHHE C OOpasllaMH XJIOPHJIOB
(ra;moreHuI0B), O3HAKOMJIEHHE ¢ oOpasliaMu cepbl M €€ COeIUHEHUSIMU (BO3MOXHO HCIIOJIB30BAaHHE BHUICOMATEPHAIIOR),
Ha0JII0IeHNE TIpolecca O0YTIIMBaHUS caxapa IMoj AeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, N3YYEeHUE XUMUYECKUX
CBOMCTB pa30aBIIEHHON CEPHON KHUCIOTHI, MPOBEACHNE KAaUeCTBEHHON PEaKIuu Ha CyJb()aT-uoH U HaOII0JCHUE MPU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE C (PU3MYECKMMH CBOWCTBaMH a30Ta, (ochopa W UX COeNUHEHUI (BO3MOXHO HCIIOIH30BAHUE
BUJIEOMATEpUaIOB), 0Opa3amMu a3oTHBIX U (pochopHBIX ynoOpeHul, moiaydeHue, coOnpaHue, pacro3HaBaHUE U H3YyYCHHE
CBOWMCTB aMMHaKa, MPOBEACHUE KAUYECTBCHHBIX PEaKIMidi Ha WOH aMMOHHUS W ¢docdaT-WOH W H3yYeHUE MPU3HAKOB HX
MPOTEKAHMs, B3aUMOJACHCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHUCIOTBI € MeAbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIOB), HM3yUYCHHWE MOJCNCH KPUCTAUNIMUECKHX PEmETOK anmasa, rpadura, QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aACOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPOWCTBOM NIPOTHUBOrasza, IOJIyYEHUE,
coOupaHue, pacro3HaBaHWE U W3YyYEHHE CBOMCTB YIJIEKHUCIIOrO ras3a, MpOBEICHUE KAYECTBEHHBIX peaklnil Ha KapOOHAT U



CUJIMKAT-UOHBl U M3YYECHHUE MPU3HAKOB HX NPOTEKAHUSA, O3HAKOMJICHHE C MNPOJYKIMEHW CUIMKATHOW MPOMBIILICHHOCTH,
pEllIeHNE FKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHelmne HeMeTauibl U UX COCTUHEHUS.

MeTta/uibl M UX COEMHEHUS

OO6m1as xapakTepruCTUKa XUMUYECKUX 2JIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX TOJI0KeHUs B [leproauueckoii cucteme
xumuueckux snemMeHToB Jl. WM. MengeneeBa u crpoeHus aroMmoB. CTpoeHHE MeTauioB. MeTaminyeckas CBsI3b WU
METAJUINYECKasi KpUCTAIUIMYECKAsT PEIIETKA. DIEKTPOXUMUUECKUM Psijl HANPSHKEHU MeTauioB. PU3NYECKUE U XUMUYECKHUE
cBoicTBa MeTauioB. OOmue cnocoObl mofyuyeHus: MeTauioB. [IoHsITHE 0 KOPPO3UKM METAIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI
ux oT kKoppo3uu. CriaBsl (CTallb, YyTYH, TIOPATIOMUHUNA, OPOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIICHHOCTH.

[[lenouynbie MeTtauibl: moJI0)keHUE B [leproanueckon cucrteMe xumuueckux aneMeHToB [[. 1. MenneneeBa, ctpoeHue
X aTOMOB, HaxoXjeHue B mpupoje. dusnyueckrue U XMMHUYECKHE CBOWCTBA (Ha mpuMmepe HaTpust U Kanus). OKCuabl U
TUJPOKCHUIBI HATPUS U Kanud. [[puMeHeHre 1IeI0YHbIX METAJJIOB U UX COCTMHEHUI.

[Ilesi0uHO3EMENBHBIE METALIBI MAaTHUIM U KAJIBIIUI: TIOJI0KeHUE B [lepuoguyeckoii cucteMe XuMHUUECKUX JIEMEHTOB [].
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaxoXAeHUE B npupoje. Pu3ndeckue U XMMUYECKUE CBOMCTBA MAarHUSl U KaJIbIIUSL.
Baxxneitmue coequHeHNs KaabIns (OKCHI, TUIPOKCUI, COJIH). JKECTKOCTH BOIBI M CTIOCOOKI €€ yCTpaHCHHS.

AnoMuHMI: moJiokeHue B Ilepuoauueckoit cucteMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpoeHHE aToOMa,
HaxoXJIeHHe B npupojae. Ouznueckne U XMMUYSCKHE CBOMCTBA amtoMHUHUA. AMGOTEpHbIE CBOWCTBA OKCHIA M THAPOKCHIA
AJTIOMUHUS.

Keneszo: monoxenne B llepuommueckon cucreme xumudeckux siemeHToB JI. M. MeHnneneeBa, cTpoeHWe aroma,
HaxO0XJeHHE B npupojie. PU3nyeckue U XMMUUYECKrHe CBOMCTBA Kefe3a. OKCuIbl, TuaApoKcuanl u conu kenesa (I1) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYEHHUE.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C 00pa3llaMy METAVIOB U CILJIABOB, UX (PU3MYECKUMH CBOMCTBAMH, U3YUEHHUE PE3YJIHTATOB KOPPO3UU
METAJJIOB (BO3MOXHO HCIIOJb30BaHUE BUJIEOMATEPUANIOB), OCOOECHHOCTEN B3aMMOJICUCTBUSI OKCHJA KalbliMsl U HATPUSA C
BOJI0M (BO3MOKHO HCMOJb30BaHUE BUJIEOMATEPHUATIOB), UCCIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIpoOliecca TOPEHUS JKele3a B
KHCJI0pOJie (BO3MOXHO MCIIOJb30BAHUE BHUJICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMN Ha HOHbI:
MarHusi, Kajblus, aiioMuHus, 1uHka, xene3za (II) u xenesa (III), meam (II), HaOmroneHHe W OMUCAHUE MPOLIECCOB



OKpAIlIMBaHWS TJIAMEHU MOHAMU HATPHS, KA W KaJIblHs (BO3MOXKHO HCIOJIB30BaHHE BHUICOMATEPUAIIOB), MCCIICIOBAHNC
aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THIPOKCHIA ITMHKA, PEHICHHE JKCIEPUMEHTAIBHBIX 3a1ad IO TEeME
«BaxkHenne MeTauibl U UX COCIUHECHUS.

XuMHSA U OKpY:Ka0LIas cpeaa

BemecTBa 1 Marepuanbl B MOBCEIHEBHOW KU3HHM uelOBeKa. be3omacHOoe HMCIMOIb30BaHUE BEIIECTB M XUMHYECKHUX
peaknuii B ObITy. [lepBas moMoIs IPH XUMHUYECKHX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKPYKAIIIeH cpejnl (MpenenbHasi AOMyCcTUMas KOHIIEHTpalus BemiecTB, naitee — [1JIK).
Postb XuMuH B peIICHUH 3KOJIOTHUSCKHUX MTPOOJIeM.

Xumuueckuit IKcnepumenm:

U3y4deHne 00pa3lioB MaTepUasioB (CTEKIIO, CIUIABbl METAIIJIOB, TTOJIMMEPHBIC MaTEPUAIBI).

Mesxcnpeomemnvle ceasu

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU M3yUYEHUU XMMHUHU B 9 KJacce OCYILECTBISIETCS yepe3 MCIOJIb30BaHHE Kak
OoOlIMX €CTeCTBEHHO-HAYYHBIX TOHATUW, TaK W TOHSATUH, SBISIONUXCS CHUCTEMHBIMH [JIi OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HaYYHOI'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAYYHBIA (haKT, TMIIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3, Kiaccu(uKanus,
NEPUOJUYHOCTh, HAONIOJCHHE, SKCIEPUMEHT, MOJCIMPOBAHUE, H3MEpPEHUE, MOJEeINb, SBICHUE, MApPHUKOBBIA 3(]dekT,
TEXHOJIOTHUS, MATEPHUAIIBI.

®uzuka: martepusi, aTOM, SJEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOINbI, PAAHUOAKTHBHOCTb, MOJEKYIIa,
ANEKTPUUECKHUI 3apsiji, TPOBOAHUKHU, TOTYIPOBOIHUKHU, AUIIEKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAJUTMYECKAsI PEIIETKA, CIUIaBbl, (PU3NUECKUE BETUYUHBI, CTUHUIIBI
M3MEpPEHUs, KOCMHYECKOe MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COMHIIE.

buonorusi:  ¢gorocunTes, apixanmme, Owocdepa, dSKocucTeMa, MHUHEpAIbHBIE yIOOPEHUS, MHUKPOIIEMEHTHI,
MaKpORJIEMEHTHI, TUTATEIIbHBIE BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TTIOPO/IBI, TIOJIE3HBIE UCKOTIAEMbIe, TOTLTUBO, BOJIHBIE PECYPCHI



INIAHUPYEMBIE PE3YJIBbTATHBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIE PE3YNIBTaThl OCBOCHHUS IPOrPAaMMbI OCHOBHOTO OOIINEro OOpa30BaHMS JOCTHTAIOTCS B XOJe OOydYCHHUS
XHMHH B €IWHCTBE YYEOHOH W BOCHUTATCIBHOW JEATCILHOCTH B COOTBETCTBHHM C TPAJUIMOHHBIMH POCCUHCKUMHU
COIMOKYJILTYPHBIMHU M JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHITHIMU B OOIIECTBE MPaBUJIaMU U HOPMaMH TIOBEICHUS
M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U COLUATHM3AINHA 00YJIarOIIIHXCSI.

JIMYHOCTHBIC pe3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJICTBOBATHCS CHUCTEMOM TO3UTHBHBIX
IICHHOCTHBIX OPUCHTAIIUH M PACITUPCHHE OIbITA JICITSILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YaCTH:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS

IICHHOCTHOT'O OTHOIICHHSI K OTCYECTBEHHOMY KYyJIbTypHOMY, MCTOPHYECKOMY M HAYYHOMY HACICAHIO, TTOHUMAaHWSI
3HAYCHHsI XMMHYECKOW HAyKH B JKU3HH COBPEMEHHOI'O O0IIeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HHQOpMAIHEH O
NIEPEIOBBIX JOCTI)KCHUSX U OTKPBITUSX MUPOBOW M OTEUECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MUpa U 0OIIIECTBRA;

2) rpaKIaHCKOT0 BOCITIMTAHUS:

NPEJCTABIICHUSI O COIMAIBLHBIX HOPMax W IMPaBHJIAX MEKINYHOCTHBIX OTHOIICHUN B KOJUICKTHBE, KOMMYHHKATHBHOM
KOMIICTGHTHOCTH B OOIIECTBEHHO TIIOJIE3HOM, y4eOHO-HCCIIeIOBATEILCKON, TBOPUYECKOW W JPYTUX BUAAX ICATCILHOCTH,
TOTOBHOCTH K pa3HOOOpPa3HOI COBMECTHOM JAESATEIBHOCTH MPH BHITIOJHEHUN YYCOHBIX, MO3HABATEIHHBIX 3a/1a4, BHITOJTHCHUH
XUMHYECKUX OSKCIEPUMEHTOB, CO3/IaHUM YYE€OHBIX IMPOEKTOB, CTPEMJICHHS K B3aMMOIOHHMAHHMIO W B3aMMOIIOMOINH B
mpoliecce ATol yueOHOM MesaTeTbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEACHUE U MOCTYIKH CBOUX TOBAPHIIEH C MO3UIIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUN MOCTYTKOB,;

3) HeHHOCTH HAYYHOTO TIO3HAHMNS:

MHPOBO33PEHYECKUE TIPEICTABIICHUS O BEMIECTBE M XUMUYECKOM PEaKIINH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M COCTABISIONIME OCHOBY JJIsi MOHUMAaHUSI CYINIHOCTH HAyYHOW KapTHUHBI MHpA, TPEICTaBICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOABI, B3AUMOCBS3SIX UYEIOBEKa C MPUPOTHON CPEZIor, O POJIM XUMHUH B MTO3HAHUH
ATUX 3aKOHOMEPHOCTEM;

Mo3HaBaTeNbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEeHUE HOBBIX 3HAHUI MO XUMHUH, HEOOXOIUMBIC I OOBSCHEHHUS
HaOJI0JaeMBbIX MPOIIECCOB U SIBJICHUM, MO3HABATEIbHOW, WH(POPMALMOHHON M YHUTATEIbCKOW KYyJIbTYpbl, B TOM YHCIE
HaBBIKOB CAMOCTOATEIHHOW pabOThl ¢ Y4YEOHBIMH TEKCTaMH, CIIPABOYHOW JUTEPATypOHd, ITOCTYMHBIMH TEXHHYECKUMH
cpeacTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTU;

MHTEpeC K 00YUEHHUIO U MO3HAHUIO, TF0003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMO0OOPa30BaHUIO, IPOCKTHON 1
MCCIIEZIOBATEIBCKOM JIEATEIHEHOCTH, K OCO3HAHHOMY BBHIOOPY HAIPaBICHHOCTH U YPOBHSI OOYYCHHS B JAIbHEUIIIEM;

4) hopMHpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3 *KHU3HH,
OCO3HAaHUE TIOCJIEJICTBUI W HEMPUATHE BPEIHBIX TMPHUBBIUEK (YMOTPEOJNICHUSI aJIKOTOJS, HAPKOTHUKOB, KypeHHs),
HEOOXOJIMMOCTH COOJIO/IEHUsI MpaBUil 0€30MacHOCTU MPU OOpaIIeHHH C XMMUYECKHMMH BEIIECTBAMHU B OBITY U pealibHOU
KU3HU;

5) Tpy/10BOro BOCIIUTAHUS:

UHTEpEC K MPAKTUYECKOMY HM3Y4YCHHIO Tpodeccuil u Tpyla pa3IMyHOTO poja, YBaXKEHUE K TPYyAYy W pe3ylbTaraM
TPYJOBOM JESITEIbHOCTH, B TOM 4YHCJIE Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUW IO XUMHUH, OCO3HAHHBIA BBIOOD
UHAUBUAYATBLHON TPACKTOPUU TPOAOIKEHHUS OOpa30BaHUs C y4ETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX WHTEPECOB W IMOTPEOHOCTEH, YCIEMHONW NPOo(ecCHOHATBLHON NESITEIBPHOCTH W PA3BUTHS HEOOXOIUMBIX
YMEHHM, TOTOBHOCTh a/IalITUPOBATHCS B MPO(ecCHoHaABbHOM cpeie;

6) 9KOI0rM4eCKOro BOCHUTAHMSA:

HKOJIOTUYECKHU IEIeCO00pa3sHOe OTHOIICHHE K MPUPOJIe KaK UCTOUHMKY XKU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS,
MOHMMaHUE LIEHHOCTHU 3/10POBOT0 U 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3HUECKOMY
U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE LIEHHOCTU COOIIOACHUS MpaBui 0€30MacHOrO MOBEACHHS IpU paboTe ¢ BELIECTBAMH,
a TaKKe B CUTYaALUAX, YTPOXKAIOLIUX 3I0POBbIO U KU3HU JIIOJICH;

CHIOCOOHOCTH MPUMEHSThH 3HAHUS, OTy4YaeMble MPU U3YUYEHUU XUMHH, ISl PELICHHS 3a7a4, CBA3aHHBIX C OKPYXKaIOIIeH
MPUPOTHON CPEIO, IJ1s1 TTIOBBIIIEHUS YPOBHS IKOJIOTUYECKON KYIbTYPBI, OCO3HAHUS TJI00AIBHOTO XapaKTepa SKOJIOTHUECKUX



mpo0JIeM U MyTel WX PEelIeHUs] TOCPEICTBOM METOA0B XUMHHU, SKOJIOTMYECKOT0 MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOM, KOMMYHUKATUBHON U COLIMATIbHOU IPAKTHUKE.

METAITPEAMETHBIE PE3YJIbTATDBI

B cocTtaBe meTanpeIMETHBIX pe3yJbTaTOB BBIAEISAIOT 3HAUUMbIE A1 (POPMUPOBAHMS MUPOBO33PEHHS OOIICHAYYHBIE
NOHSTHS (3aKOH, TEOPUSs, IPUHIMUI, TUNIOTE3a, (PAKT, CUCTEMA, MTPOLIECC, SKCIIEPUMEHT U JIPYTroe€.), KOTOPbIE UCIOIb3YIOTCS B
€CTEeCTBEHHO-HAYYHBIX YYEOHBIX TMpeAMeTax U TIO03BOJIAIOT Ha OCHOBE 3HAHMM W3 3TUX MpPEeAMETOB (opmMupoBaTh
Ope/CTaBieHne O LEJOCTHOM Hay4yHOM KapTHMHE MHUpA, M YHUBEpcalbHble YyuyeOHble naeilcTBHs (TO3HABaTENIbHbBIE,
KOMMYHUKAaTUBHbIC, PETYJISITUBHBIE), KOTOpble oOecneynBaloT (QOPMUPOBAaHME TOTOBHOCTH K CaMOCTOSITEILHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM JIeATeTbHOCTH.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AeMcTBUA:

YMEHUS HCIIOJIb30BaTh IMPUEMBI JIOTUYECKOI0 MBIIIJICHUS [IPU OCBOCHUU 3HAHUM: PACKPBIBATH CMBICI XMUMHUYECKHUX
HOHATUHN (BBIIEIATh UX XapaKTEpHbIE MPHU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b C JPYTMMHU IOHSATHSAMH), HCIOJIb30BATh
HOHATUS JUIsl OOBSICHEHMSI OTHENbHBIX (AKTOB M SIBJICHMM, BBIOMpAaTh OCHOBAHMUA M KPUTEPUM AJs KiIacCU(UKALUU
XMUMHUYECKUX BEIIECTB M XHUMHUYECKUX peaKklui, YCTaHABIMWBATh MPUUYUHHO-CICJCTBEHHBIE CBSI3M MEXAY OOBEKTaMHU
U3YYEHMsI, CTPOUTH JIOTHUECKHUE PACCYKICHUs (MHIyKTUBHBIE, 1€1yYKTUBHBIE, 110 AHAJIOTUH), AEJIaTh BEIBOABI U 3aKJIFOUYCHHS;

YMEHHE MPUMEHATH B IPOLIECCE MO3HAHMS MOHATHA (IPEIMETHBIE M METAIPEIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEIM, HUCIOJb3yEeMblE B XMMHH, IPEOOpPa3OBbIBaTh UIMPOKO MPUMEHSIEMbIE B XUMHUU MOJENbHbIE IPEICTAaBICHUS —
XUMUYECKUH 3HaK (CUMBOJ 3JIEMEHTA), XUMHUYecKas (opMylia U ypaBHEHHE XUMUYECKOM peakuu — IpU pPelIeHUH yaeOHO-
ITIO3HABATEIBHBIX 3a71a4, ¢ Y4ETOM ITUX MOJEIBHBIX IIPEICTABICHUHN BBIABILTE U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB M XMUMHUYECKHUX PEAKIMH, BBIABIATH OOIIHE 3aKOHOMEPHOCTH, MPUYHMHHO-
CJIICACTBEHHBIE CBA3U U NIPOTUBOPEYMS B U3YYaEMBbIX IIPOLIECCAX U SABICHUSAX.

ba3osrble uccienoBare/ibCKHe 1eHCTBHSA

YMEHHE HCTOJIb30BATh IIOCTABJICHHBIE BOIIPOCHl B KAUYECTBE MHCTPYMEHTA MMO3HAHUSA, 4 TAKXKE B Ka4ECTBE OCHOBBI IS
(opMUpPOBaHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX CYKICHHI;



MpUOOPETEHHE OINbITa MO IUIAHUPOBAHUIO, OPraHU3AMU M MPOBEJCHUIO YUYECHHUYECKUX SKCIEPUMEHTOB, yMEHUE
HaOJII0/1aTh 32 XOJIOM IMPOIECCa, CAaMOCTOSTEIBHO MPOTHO3UPOBAThH €ro pe3yibTar, (OpMyIUpPOBATH 000OIIEHUS U BBIBOJIBI
0 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHNUS, COCTABIIATH OTUET O MIPOJICTaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, aHAIU3UPOBATH M WHTEPIPETUPOBATH MHPOPMAIIUIO PA3TUYHBIX BUIOB U (PopMm MpeacTaBieHuUs,
MOJIy4aeMYIO0 M3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJIPHAs JIUTEpATypa XUMUUYECKOTO COJIEpKaHUs, CIPABOYHbBIE MOCOOUS,
pecypcebl UHTEpHETA), KPUTHYECKU OIIEHUBATH MPOTUBOPEUYUBYIO U HEJIOCTOBEPHYIO HH(OPMAIIUIO;

yMEHUE IPUMEHSTh Pa3IMUYHbIE METOJIBI M 3aMPOCHI IPU MOUCKE U 0TOOpe MH(POPMAITUU U COOTBETCTBYIOIINX JaHHBIX,
HEOOXOAUMBIX JJISl BBIMOJHEHHS YYEOHBIX W TO3HABATENIBHBIX 3aJ1a4 ONpPeeIEHHOTO TUIIA, MPUOOPETEHHE OIbITa B 00JIACTH
UCIIOJIB30BaHUsT HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAJEeHUE KYJIbTypOW AaKTHUBHOTO WCIOJIB30BaHUS
Pa3IMYHBIX TIOMCKOBBIX CHCTEM, CaMOCTOATEJIbHO BBIOMpATh ONTHUMaIbHYIO (GOpMYy TNpeaAcTaBicHUs HHOOpPMALUM U
WUTIOCTPUPOBATh peIlllaeMble 3a7auyd HECIOXKHBIMM CXEMaMH, JuarpaMMaMH, JApyruMd ¢opMaMu Tpaduku © HX
KOMOMHAIUSIMU;

yYMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH B Ipoliecce Y4eOHON M HCCIeA0BAaTEeNIbCKON NeATeIbHOCTH MH(OPMAIUIO O
BJIMSTHUU TIPOMBIIINIEHHOCTH, CEJIbCKOTO XO3SMCTBAa M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOTHOM CPeIbl.

KommyHuKaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:

yYMEHHS 3aJ]aBaTh BONPOCH! (B X0j¢ Auanora u (Miu) JAUCKYCCHUH) MO CYIIECTBY 0OCYXIaeMoil TeMbl, (OPMYIHPOBATH
CBOM MPEJJIOKEHUSI OTHOCUTEILHO BBITIOJTHEHUS MTPEIIOKCHHON 3a/1a4u;

YMEHUS MPEACTABIATh MOJIYUYECHHbIE PE3yJbTaThl MMO3HABATEIbHON AEATEIBHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTaX;
JIeNnaTh TPE3CHTAIMI0 PEe3yIbTaTOB BBHIMIOJHEHUS XHMHUYECKOTO OHKCIepuMeHTa (1abopaTOpHOTO OMbITa, JaOOpaTOPHOM
paboThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHUSI Y4e€OHOro COTPYJHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATENIbHON M HCCIEA0BATEILCKOM
JESTENHHOCTH TPU PEUICHUW BO3HUKAIOMIMX MPOOJEM HAa OCHOBE ydé€Ta OONIMX WHTEPECOB M COTJACOBAHUS TO3HIIMI
(o6cyxmenns, 0OMEH MHCHHUSIMH, «MO3TOBBIE IITYPMBI», KOOPJIUHAIINS COBMECTHBIX JEHCTBUH, ONPEACICHNE KPUTEPHUEB TIO
OIICHKE Ka4yeCTBa BHITIOJIHEHHON pabOTHI U IPYTHE).

PeryasiTuBHbIEe YHHBEpPCAJIbHbIE YyYeOHbIe JeiCTBHS:



YMEHHE CaMOCTOSITEIbHO OMNpPEAeNsATh e AESTENbHOCTH, IJIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATh U MpHU
HEO0OXOIUMOCTU KOPPEKTUPOBATH CBOIO JIE€ATEILHOCTh, BEIOMpPATh Hambosee 3(pPeKTUBHbIE CIOCOOBI PElICHUs y4eOHBIX U
MO3HABATEIBHBIX 3a/a4, CAaMOCTOSITEIbHO COCTaBISATh WJIM KOPPEKTHPOBATH MPEIVIOKEHHBIA aJrOPUTM JEHCTBUH MpHU
BBINIOJIHEHUHU 33a/IaHUM ¢ YyYETOM TOJYyYEHHs] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKLMSIX, OLICHUBATh
COOTBETCTBHE TOJIYYEHHOIO pe3yJibTaTa 3asBICHHOW IIeJId, YMEHHME HCIIOJNb30BaTh M aAHAJIU3UPOBATh KOHTEKCTHI,
npeiaraemMbie B yCIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mnpeaMeTHbIX pPE3yNbTATOB [0 OCBOCHHUIO 00s3aTEIBHOTO COJEPKAaHUSA, YCTAHOBJIECHHOTO JaHHOU
denepanbHoil paboueil MporpaMMoi, BBIJIEISIOT: OCBOEHHBIE OOYYaIONMIMMHCS HAy4HbIE 3HAHUS, YMEHUS U CIOCOObI
NeNCTBUH, crienuduueckue uisi MpeAMETHOU 00acT «XUMHs», BUABI I€ITEIbHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS, €T0
UHTEPIIpETaluu, TPeoOPa30BaAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K koHIly 0OyueHus B 8 kjacce npeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YpOBHE JOJDKHBI OTPakaTb CPOPMUPOBAHHOCTD Y
00y4aroUINXcs YMEHUMN:
pPacKphIBaTh CMBICI OCHOBHBIX XMMUYECKUX ITOHATHI: aTOM, MOJIEKYJIA, XUMUYECKHUI JIEMEHT, IIPOCTOE BEIECTBO, CIOKHOE
BEUIECTBO, CMECh (OJHOPOAHAs W HEONHOPOAHAs), BAJCHTHOCTb, OTHOCHUTEIbHAs AaTOMHAas M MOJEKYyJsIpHas macca,
KOJINYECTBO BEIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JI0JII XMMHUYECKOTO 3JIEMEHTa B COCIUHEHHU, MOJIIPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHME, COJb, DJIEKTPOOTPULIATENLHOCTb, CTEIIEHb OKUCJICHMS, XUMUYECKasl peakiusi, KiacCupuKanus
peaxkiuil: peakiuu COeANHEHHUs, PEakuu Pa3IoKEeHMsI, peaKlUi 3aMeIleHus, peakiuu 0OMeHa, 9K30- U 3HJ0TEPMHUUECKUE
peakiuu, TemIoBod 3((EeKT peakiuu, sAPO aroma, SJIEKTPOHHBIM ClI0Ml aToMa, aToMHas oOpOuTanb, paguyc aroma,
XHUMHYECKasl CBS3b, MOJISIPHAs W HENOJSpHAas KOBAJICHTHAs CBs3b, MOHHAs CBS3b, MOH, KATUOH, aHUOH, pPacTBOpP, MaccoBas
J0JIs1 BenlecTBa (MPOLEHTHAS KOHIIEHTPALUsI) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHSATHI M MPUMEHATH 3TU MOHATUS MPU ONUCAHUMU BEIIECTB M UX
MPEBPALCHNN;
UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBICHUS (DOPMYIT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIHI;



ONpeeNsITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIEHb OKHUCIICHMSI JIEMEHTOB B OWHApHBIX
COEIMHEHHUAX, MPUHAJICKHOCTh BEIIECTB K ONPEACIIEHHOMY KJIacCy COeAMHEHHMH mo (opmynaMm, BUI XUMHUYECKOW CBS3U
(KOoBaJICHTHAsI U1 MIOHHAsA) B HEOPTaHUYECKUX COCTMHEHUSIX;

packpeiBaTh cMbIci Ilepuonnueckoro 3axkoHa JI. M. Menaeneesa: OeMOHCTpUPOBATh IIOHMMAaHUE IIEPUOJUYECKOU
3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MojoxkeHus B Ilepuonnueckoi cucreMe, 3aKOHOB COXpaHEHUS! MACChI
BEUIECTB, OCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTapo;

OMKCHIBATh U XapaKTepu3oBaTh TabinuHyto ¢popmy Ileprognyeckoil cucTteMbl XUMUUYECKUX AJIEMEHTOB: Pa3inyarh MOHSATHUS
«rmaBHas noarpymnmna (A-rpynmna)» u «mobouHas mnoarpynna (b-rpynma)», manbie w OoJblIMe TEPUOAbl, COOTHOCHUTH
o0o3HaueHus, KOTopsle umerorcsa B Tabnuue «llepmonnueckas cucrema xumuueckux asnemeHToB [I. M. MenpeneeBa» c
YHUCJIOBBIMHU XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX AJIIEMEHTOB (COCTaB M 3apsjl siipa, 0011ee YUCI0 dIEKTPOHOB
U pacrpeieIeHHe UX 10 AJIEKTPOHHBIM CJI0SIM);

KJIacCU(UIUPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEeIleCTBa, XUMHUYECKHE peakuuu (M0 YUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIJIOBOMY D (DEKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XUMUYECKHWE CBOWCTBA BEIIECTB PA3NIMYHBIX KJIACCOB, MOATBEP)KIAs OMUCAHUE
nIpuMepaMy MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'0 COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX
pEBpAIICHUI B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChbl BEIIECTB, MACCOBYIO JIOJK0 XMMHUUYECKOTO 3JIEMEHTA IO
(Gopmysie coeAMHEHNs, MAaCCOBYIO JIOJIO BELIECTBA B pACTBOPE, MPOBOJUTH PACUEThI 110 YPAaBHEHUIO XUMUYECKON peaKkluy;
OPUMEHATh OCHOBHBIE OINEPALMU MBICIUTEIBHOW JE€ATEIbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, O0O0OIIeHHE,
CHUCTEMAaTHU3alMI0, KIaCCU(PUKAINIO, BBIIBJICHHE NPUYMHHO--CIIEJCTBEHHBIX CBA3€H — ISl M3yUeHHUs CBOWCTB BEILECTB U
XUMHYECKUX PEAKLUi, ECTECTBEHHO-HAYYHbIE METOJIbI IO3HAHUS — HAOIIOACHUE, U3MEPEHNE, MOAECIUPOBAHUE, IKCIIEPUMEHT
(peanbHbBIN U MBICTIEHHBIN);

CJIEI0BAaTh ITpaBUjIaM IMOJIb30BaHUS XMMUYECKOM MOCYA0M U JIaDOpaTOPHBIM 000PYIOBAaHUEM, a TAK)KE MPAaBUIIaM 0OpalleHus
C BEILECTBAMHM B COOTBETCTBUU C MHCTPYKLUSAMHU MO BBINOJIHEHHUIO JIAOOPATOPHBIX XMMUYECKUX OMNBITOB IO MOJIYYEHUIO U
COOMPaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPO/Ia U KUCIOPO/a), IPUTOTOBIECHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOM oeit



pPacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U MPOBOJIUTh XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOUEH
U KHUCJIOT C MOMOILbI0 UHANKATOPOB (JIakMyc, GpeHondTaaent, METHIOPAHK U JPYTHE).

K xonIy oOyueHus B 9 Kkiaacce nmpeMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y
o0Oy4aromuxcs yMEHUM:
PacCKpbhIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHI: XUMUUECKUN SJIEMEHT, aTOM, MOJICKYJIa, MOH, KATUOH, aHUOH, MPOCTOE
BELIECTBO, CJIOKHOE BEUIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas peakulus,
XUMHYECKasi CBSA3b, TEIJIOBOM A(DQPEeKT peakuuu, MOjb, MOJSPHBIA OO0BEM, pacTBOp, SJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOIUTHYECKAsT TUCCOIMAIUS, PEaKlMd HOHHOro OOMEHa, KaTaliu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMble U
HeoOpaTUMBbIE pEaKlUH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PpEAKIIMU, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHUCIECHUE W
BOCCTAHOBJICHHE,  aJJIOTpONHs, aM(OTEepHOCTb, XHUMHYECKas CBsI3b (KOBaJICHTHAsl, HWOHHAs, MeETaJuIMYecKasi),
KpUCTANTMYECKas pPEmIETKa, KOPPO3US METAIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW peakluu, MpenesbHO JTOMyCTUMAast
koHueHTpauus [IJIK BemecTna;
WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATHUNA M MPUMEHSTH 3TU MOHSITHUS MPU ONMHCAHUU BEIIECTB M UX
IIpEBpaICHUN;
UCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIUKY ISl COCTABIICHHS ()OPMYJI BEIIECTB U YPABHEHUN XUMHUUECKUX PEAKIIHIA,
ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHS XHMHUYECKUX OJJIIEMEHTOB B COEIWHEHMSX pa3JIMYHOIO COCTaBa,
PUHAITICKHOCTh BEIIECTB K OMpPENeNEHHOMY KIIACCy COEAMHEHUH 1o (opmynam, BUJ XUMHUYECKON CBs3M (KOBaJIGHTHAs,
MOHHAs, METAJUTMYECKasi) B HEOPraHWYECKUX COCAMHEHMSX, 3apsA]l MOHA MO0 XUMHUYECKOW (opmyse, XapakTep Cpeabl B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX COCAUHEHUMN, TUIT KPUCTAINTMYECKON pEelIETKH KOHKPETHOT'O BELIECTBA;
packpbiBaTh cmbich [lepuogunueckoro 3akona J[. M. MengeneeBa W 1E€MOHCTPUPOBATH €r0 NMOHUMAHUE: OIKUCHIBATH W
XapakTepu3oBaTh TabnuuHyto ¢opmy lleprmonuyueckoit cuCTeMbl XMMHYECKHX DJIEMEHTOB: pa3iuyaTh MOHSATHS «TJaBHAS
noarpymnma (A-rpynmna)» u «nob6ounas noarpynna (b-rpynma)», Maneie u OoNbIIde MEPUOJBI, COOTHOCHTH O0O3HAYCHHS,
KOTOpBIE UMEIOTCS B TIEPUOANYECKON TabINIIe, C YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XHMHYECKUX JJIEMEHTOB
(coctaB m 3apsa sapa, oOIIee YHCIO AJIEKTPOHOB W pacHpelelieHue WX MO JJIEKTPOHHBIM CIIOSIM), OOBSICHATH 0OIIne
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCJAMHEHUN B Mpe/esiax MajbIX MEPHOJIOB U IJIaBHBIX MOJATPYIII C
YYETOM CTPOCHUS UX aTOMOB;



KJIacCU(UIIUPOBATh XUMHYECKUE DJEMEHTHI, HEOPTaHMYECKHUE BEIIECTBA, XUMHUUYECKHE peakliuu (M0 YUCITYy M COCTaBYy
Y4acTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY A (PEKTyY, 0 UBMEHEHUIO CTETIEHEH OKUCICHUS XUMUUECKUX DJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOIME U CHEMU(UUECKHEe XUMHUUYECKHE CBOMCTBA MPOCTHIX M CJOXKHBIX BEIIECTB,
MOATBEPK/1asi OMMCAHKE MPUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHHUI COOTBETCTBYIOIMX XUMHUECKUX PEAKIINM;
COCTaBJISITh YPaBHEHHUS DJICKTPOJIUTHUCCKON JUCCOIMAIIMM KUCTIOT, IIEI0YeH U CoJied, TOJIHBIC U COKpAIEHHBIC YPaBHEHUSI
peakiuii HMOHHOTO OOMEHa, YypaBHEHUS PEaKIUi, TMOITBEPKIAIIINX CYIIECTBOBAHUE T'E€HETUYECKOM CBA3UM MEXIY
BEII[ECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbhIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIMA TMOCPEJACTBOM COCTaBIICHHS JJIEKTPOHHOTO OajaHca
ITUX PEaKLUu;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3SMOKHOCTH MTPOTCKAHUSI XUMUUECKUX MPEBPaAIEHUM
B Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO XUMHYECKOTO JJIEMEHTa I10
dbopmysie coeIuHEeHUsI, MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKON PeaKIIn;
co0JIr0/1aTh TIpaBUJIa TIOJIb30BAHUS XUMHUUYECKOM MOCYI0M M Ja00paTOpHBIM 000pYAOBaHUEM, a TaKKe MpaBuUiia OOpaIeHUs ¢
BEII[ECTBAMU B COOTBETCTBHHM C HHCTPYKIIUSMH IO BBITIOJIHCHUIO JTAOOPATOPHBIX XHMHUYECKHUX ONBITOB IO IOJYUYCHHUIO U
coOHMpaHuIo Ta3000pa3HBIX BEMICCTB (AaMMHaKa M YIJICKHUCIIOTO Ta3a);

IIPOBOJIUTh PEAKIIMH, TOJTBEPKIAIOIINE KAa4eCTBEHHBIH COCTAaB PA3JIMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM IYTEM
XJIOpUA-, OpoMua-, UOAUI-, KapOoHar-, docdar-, cumukar-, cynbdar-, THAPOKCHIA-HOHBI, KaTUOHBI aMMOHHUS W HOHBI
M3YYEHHBIX METAIIOB, IPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTaHUUECKHUX BEIECTB;

MPUMEHSITh OCHOBHBIC OMNEpallii MBICIUTEIILHON JIESITEIbHOCTH — aHalu3 W CHHTE3, CpaBHEHHWe, 0000IIeHue,
CUCTEeMaTH3alIMI0, BBISIBICHNE MPUUNHHO-CJICICTBEHHBIX CBSI3€U — JJII M3YYCHHS CBOMCTB BEIIECTB M XUMUUYECKUX PEAKIIHA,
€CTECTBEHHO-HAYYHBIC METOJbI TO3HAHHWS — HAOIIOeHNe, W3MEpPEHHEe, MOJCIUPOBAHUE, JKCIEPUMEHT (peajbHBIA W
MBICJICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
n/n NMPOrpaMmblI Bcero KoutpoapHbie IpaxTadeckne o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pazjea 1. IllepBonayaibHble XUMHYECKHE TIOHATHS
X — BakHas obJac

1.1 eclf\e/[fTiozleHX;II; 1/51[ np;KT;zecxoﬁ 5 0 2 bubumorexa LIOK

) https://m.edsoo.ru/7f41837c¢

JIESITEILHOCTH YEJIOBEKa

12 BemecTBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK

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

Hroro mo paszueny 20

Paszpnen 2. BaxHeiluue npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
21 Bosnyx. Kucnopon. [Tonsrue 06 6 0 0 bubnuoreka [JOK

' OKCHIIaX https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucnorax u 8 0 1 bu6moreka [IOK

' COJIIX https://m.edso0.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUIX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuorexa [JOK

' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c

Hroro mo pasueiny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumnueckunx 3jaemMenToB JI. U. MenneneeBa. CTpoeHue aToMOB.
Xumnueckas cBs3b. OKHCINTEILHO-BO

CCTAHOBUTECJIbHBIC PCAKIIUH

[Tepuoaudeckuii 3aKOH U

31 [lepuoanueckas cucrtema 7 0 0 bu6mmoreka [JOK
' XUMUYECKUX dneMeHToB J[. 1. https://m.edso0.ru/7f41837c
Mennene-esa. CTpoeHue atoma
39 XuMuueckas CBs3b. 8 1 0 bubmuoreka [JOK

OKHUCIIUTEILHO-

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

bubmuoreka [IOK
15
Wroro mo pasnery https://m.eds00.ru/7f41837¢
bu6mmoreka [IOK
3
Pe3epBHOE Bpemst https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME
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9 KUVIACC

KosnuecTBo yacon DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K n (uudgpossbie)
n/n NMPOrpaMmblI Bcero 0; TPOJIBLHEIE 1P ;KTquCKHe o0pa3oBaTejibHbIE
padoTsI padoThI pecypeI
Pa3nes 1. BemecTBo U XuMHuyeckme peakuuu
11 [ToBTOpEHUE U yriyOiieHne 3HaHuN OCHOBHBIX 5 1 0 bubnuorexa [JOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 0 0 bubnuotexa [JOK
) peakimit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS] JUCCOIMALIMS. 8 1 1 bubnuorexa [JOK
' XHMMHUYECKUE PEAKIIMU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro 1o pasueny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' sneMeHToB VIIA-rpynmnsl. ['agorenst https://m.edsoo.ru/7f41a636
o | o armespes e ; ; o | Bismomanok
' PYHIEL- 2-€p https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
- 7 0 1
2.3 anemMeHTOB VA-Tpynmsl. A3zot, pochop u ux https://m.eds0o.ru/7f41a636
COeJIMHEHUS
0
24| snewenros Wapymm. Sracpon nxpewsmnii 8 1 2 | Bubmiorera LIOK
' PYHTIEL. PO HKp https://m.edsoo.ru/7f41a636
Y UX COEIMHEHUS
Hroro mo pasueiny 25
Pa3pnen 3. Merasibl M MX COeIMHEHUS
. bu6mmoreka [JOK
4 0 0
3.1 Obmme cBoHCTBa METAILIOB https://m.edsoo.ru/7f41a636
3.2 Ba)kHelIue MeTaIbl ¥ UX COeIMHEHUS 16 1 2 bubamnoreka [IOK



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

Wtoro 1o pasaeny 20
Pasjnen 4. Xumus u okpy»aionias cpeaa
4.1 BemniectBa u MmaTepualbl B )KU3HU YEJIOBEKA 3 bubmmorexa [JOK
: e p https://m.eds00.ru/7f41a636
Wtoro no pasjeny 3
P 3 bubmmoreka [{OK
C3CPBHOC BPEM3 https://m.edsoo.ru/7f41a636
68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3ydMeHHs| 0GpPA30BATENbHbIE
padoTsI padoThI pecypesl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 01.09 bubmmoreka [{OK
genoBeka. Tena u BemecTna ' https://m.edsoo.ru/ff0d210c
2 [TousTHE 0 METOIAX MMO3HAHUSA B XUMUHU 1 0 0 07.09 bubmnorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[IpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 0 1 08.09 bubmuorexa [JOK
oOparenus ¢ 1ab0paTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMecu. CriocoObl 1 0 0 14.09 bubmuorexa [JOK
paszeneHust cMece ) https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2 «P
5 | cweceit (a mpmvepe ouners nosapermoit | 1 0 1 | 1500 | BromorexallOK
' https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
1 0 0 .
6 ATOMBI H MOJICKYIbI 21.09 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 0 0 22.09 bubnuoreka [JOK
XUMHUUYECKUX AJIEMEHTOB ) https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
1 0 0 .
8 IIpocTeie U ClIOXKHBIE BEIIECTBA 28.09 https://m.edsoo. ru/ffod2a6c
bubnuoreka [JOK
- 1 0 0 .
d ATOMHO-MOJICKYJIAPHOE yueHHE 29.09 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIIECTB. Bubmiorexa [IOK
1 0 0
10 Xumnueckas popmyna. BaneHTHOCTD 05.10 https://m. edsoo.ru/ffod2eae
ATOMOB XHUMHYECKHX JICMEHTOB
11 OTHOCHUTEIbHAS ATOMHAsT Macca. 1 0 0 06.10 bubnmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTA B 12.10 bubmuoreka [JOK
COCITMHEHUU ' https://m.edsoo.ru/ff0d350c
13 KomnnuecTtBo BemecTBa. Mosb. MossipHast 13.10 bubnuorexa [JOK
Macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. 19.10 bubmmoreka [{OK
XUMHUYECKasi peaKIus ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycioBHs MPOTEKAHUS 20.10 bubnuorexa [JOK
XUMHYCCKUAX PEaKIIHid ' https://m.edsoo.ru/ff0d3a16
16 3aKoH COXpaHEHUsI MacChl BEIIECTB. 26.10 bubmmoreka [{OK
XUMHUYECKUE YpaBHEHUS ' https://m.edsoo.ru/ff0d3b88
Brruncnenus koandecTBa, MacChl BEIIECTBA bu6moreka [IOK
17 o 27.10
110 YPAaBHEHUSIM XUMHUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUIeCKUX peaKIimit
18 (coe I/H?;Hmu a3JI0’KCHUSI sal\lZe eHHI/ISI 09.11 bubmorexa LIOK
o P ’ B ’ ' https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKJIOTICTUCT 060621q eHHUE U 10.11 Bubmaorexa LIOK
1 JHCT. o ' https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUH
20 KontponbHas padorta Nel o teme 16.11 bubnuoreka [JOK
«BelllecTBa U XUMUYECKUE PEAKIIUI ) https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB BO3ayXa.
21 Kncizxo — 3JIEMEHT U TIPOCTOE Beﬂyé(CTBO 17.11 Bubmzorexa LOK
poat p = ’ ' https://m.edsoo.ru/ff0d448e
O30H
dusnyeckue 1 XMMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peakIuyu OKUCICHUS, TOPEHHUE) 23.11 Bubmzorexa LIOK
POJa Ipeaxtl - TOP ' ) https://m.edsoo.ru/ff0d4614
[Tonsatue 06 okcumax
CrocoObI MOTY4eHHS KHCIIOPO/ia B
23 1a00paTopuu iqn OMBIIHJIeHIi-IOIE:TI/I 24.11 Bubmorexa LJOK
paTop P ’ ' https://m.edsoo.ru/ff0d497a
[IpuMeHenue kucnopoaa
24 TennoBoit 3¢ pexT XUMHUECKOH peakiuy, 30.11 bubnuoreka [IOK

TIIOHATHUC O TCPMOXUMHUYCCKOM YPABHCHHUH,

https://m.edsoo.ru/ff0d4790
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OK30- U SHAOTCPMUUYCCKHX PCAKIUAX

TormBo (HedTh, yroib U METaH).

bubmmoreka [{OK

25 3arpsi3HeHHE BO3/yXa, CIIOCOOBI €ro 01.12 https://m. edsoo.ru/ffoddcda
MIPEIOTBPAIICHUS
[TpakTraeckas padorta Ne 3 mo Teme
26 «lPlonyquHe u I():06I/IpaHI/Ie KHCJI0poJa 07.12 bubmmorexa [JOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bozopox — aneMeHT U MpoCTOe BEIIECTBO. 08.12 bubnuorexa [JOK
HaxoxnaeHnue B npupoje ' https://m.edsoo.ru/ff0d4dd0
8 du3nvecKrue U XMMHUYECKHEe CBOMCTBA 14.12 bubmmoreka [{OK
BoJiopoza. [Ipumenenne Bogopoa ' https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
15.12
29 TTouaTre 0 KACIIOTAX U COJISAX 5 https://m.edsoo.ru/f0d50d2
30 Crioco0sI moTy4eHust BOA0poaa B 9112 bu6moreka [IOK
nabopaTtopuu ' https://m.edsoo.ru/ff0d4dd0
IT 6ota Ne 4
31| lonyserne n cobwpame sotopora 1y | Bromorera LIOK
yi oup slopoa, ' https://m.edsoo.ru/ff0d4f42
W3y4YEHHUE €ro CBOMCTBY
. N bubmuorexa [JOK
32 Monspabiii 00bE€M ra3oB. 3akoH ABOTaaApO 28.12 https://m.edsoo.ru/ffod542e
33| memeorsa rass o 610 momecrnoNy o1z | BiGmorexa LIOK
m My ’ https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIH 00BEMY
B 61e
3 | peaxum 12 ocriose sacoma gL ;o1 | BuGmorera LIOK
peaxil o ' https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
. bubnuoreka [JOK
35 dusndeckrue 1 XMMUYECKHE CBOMCTBA BOIbI 12.01 https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHE 00 18.01 bubnmuoreka [JOK
WHJIMKaTOpax ' https://m.edsoo.ru/ff0d59e2
37 Bona kxak pactBopurtens. Hacbiennsie u 19.01 bubnunoreka [JOK

HCHACBIIIICHHBIC PACTBOPLI. MaccoBas 1074

https://m.edsoo.ru/ff0d5b40
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BEIIIECTBA B PACTBOPE

[Ipaktuyeckas padora Ne 5 o reme

«IIpuroroBieHue pacTBOpPOB C bubnuorexa [JOK
38 R % . 25.01
ONpEeNENIEHHON MAacCOBOM 10IEN https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEMIECTBA»
39 KonTtposnsHas padota Ne2 mo Teme 2601 bubmoreka [IOK
«Kucmopon. Bomopo. Bomay ' https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaus, 01.02 bubnuoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[Tosydyenne u XMMHUYECKUE CBOMCTBA
41 KI/ICJ‘I}:)qTHBIX OCHOBHBIX U aM(OTEPHBIX 02.02 bubmorexa [JOK
’ ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
42 08.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XUMHUYECKUE CBOKCTBA 09.02 bubnuoreka [IOK
OCHOBAaHUU ' https://m.edsoo.ru/ff0d67ca
Kucnoter: cocras, knaccudukanms, bu6mmoreka [IOK
44 15.02
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
. bu6mmoreka [IOK
16.02
45 [TonyueHnue u XuMu4YecKre CBOMCTBA KUCIIOT https://m.edsoo.ru/ffodfee2
Conu (cpemnue): HOMEHKIIATypa, CIocoObl bubnuoreka [JOK
46 o 22.02
MOJIY4YCHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAJIBHBIX 33124 TI0 TEME 29.02 bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUUECKHUX ) https://m.edsoo.ru/00ad9b7c
COEUHEHUI
I'enernueckas cBs3p MEXY KilacCaMu bubnuoreka [IOK
48 o 01.03
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmoreka [JOK
07.03
49 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN https://m.eds0o.ru/00ad9ch?
50 KonTtposneHas padota Ne3 o teme 14.03 bubnuoreka [IOK

"OCHOBHEBIE KJIACCHI HCOPraHU4CCKUX

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

[TepBbie MOTBITKY KIIACCH(PUKAITUU

bubmmoreka [{OK

. 15.03
51 XUMHYECKUX 31eMeHTOB. IloHsaTre o https://m.edso0.ru/00adoffa
rpyNIax CXOJHBIX JIEMEHTOB
ITepunoanuecknii 3axon u Ilepuommueckas
52 cngeMI; XUMHYECKUX BJIGMGIE)TOBH A u 21.03 Bubnuoreka HOK
Co ' https://m.edsoo.ru/00ada52c
MenneneeBa
bubmmoreka [{OK
22.03
53 Tlepnoze!, rpymmbI, moArpymb! https://m.edsoo.ru/00ada52¢
54 Crtpoenue atomoB. CocTaB aTOMHBIX sIJIED. 04.04 bubnuoreka [JOK
H3oTomsl ' https://m.edsoo.ru/00ada342
CTpoeHune dIEKTPOHHEBIX 000JI0YEK aTOMOB
55 3J1epMeHTOB ITe Pi)HHLIeCKOfI cucremsl J[. U 05.04 bubmorexa LIOK
P T ' https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepUCTHKA XUMUYECKOTO dJIEMEHTA
P P . bu6mmoreka [IOK
56 1o ero noJioxeHuto B [leprnoanueckoit 11.04 _
https://m.edsoo.ru/00ada824
cucteme JI. . Menaeneera
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BuUTHs Hayku U ipakTtuku. /1. . 12.04 bubnuoreka [JOK
MenneneeB — y4EHBIN, MTEAaror U ) https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
DIIEKTPOOTPUIIATEIHLHOCTh AaTOMOB bubnuoreka [JOK
58 18.04
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
19.04
59 Homnas XxummuiecKas caasb https://m.edsoo.ru/00adac34
bubmuoreka [JOK
25.04
60 KoBanenTHas nojsipHas XUMHYECKasi CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XUMHAYECKast 26.04 bubnuoreka [IOK
CBSI3b ' https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
02.05
62 Creners OKACIeHHS https://m.edsoo.ru/00adae28
63 OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC 03.05 bu6mmoreka [JOK
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https://m.edsoo.ru/00adb076

peaxiuu
64 OKHCIIUTENU U BOCCTAHOBUTEIH 1 16.05 Egg?ﬁ;iﬁ%gﬁ}éo adb076
65 KonTtpoasHas padora Ne4 o teme 1 17.05 bubnmoreka [JOK

«CTtpoenne atoMa. XUMHUECKasi CBA3bY https://m.edso0.ru/00adb486
66 PezepBHbiit ypok. O0o0IICHNE T 1 23.05 bubmoreka [IOK

CHUCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011IEHNE U 1 23.05 bubnuorexa [JOK

CHUCTEeMaTH3allnsl 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O60011IeHNE U 1 2005 bubnuorexa [JOK

CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIJMYECTBO YACOB I1O 68
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9 KUIACC

KouuvecTBO 4yacoB DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka
n/n yp Bcero KO; TPOJILHEBIC HpﬁaKanecmle u3yueHnusi oOpa3oBaTesibHbIE
padoTsI padoThbI pecypebi
Ilepuoauueckuii 3akoH. Ilepuoauueckas
1 CI/I(?FCMI; XUMUYECKAX BJICMIC)HT(I)[B au 1 0 0 01.09 bubmmorexa LIOK
T ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB
2 XI/IMI/I‘-ICCKEIX 3JIEMEHTOB TIEPBBIX TPEX 1 0 0 06.09 Bubmiorexa LIOK
p p ' https://m.edsoo.ru/00adb6b6
TEePUOIOB
Knaccudukanus 1 HOMeHKIaTypa bubmuorexa [JOK
3 1 0 0 08.09 :
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buipl xuMu4uecKkoi CBSI3U U THITBI bu6moreka [IOK
4 > 1 0 0 13.09
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padorta Nel o teme
5 «IToBTOpEHue u yriyOneHne 3HaHuM 1 1 0 15.09
OCHOBHBIX Pa3/elIOB Kypca 8 Kimaccay
Kiaccudukanus XuMuuecKuxX peakiui 1mo bubnuoreka [JOK
6 1 0 0 20.09 )
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTU XUMHUYECKOI
7 €Ak HOHHpTI/IC 0 TOMOT'€HHEIX U 1 0 0 22.09 bubmnorexa LIOK
p i ’ https://m.edsoo.ru/00adbe9a
Te€TEPOreHHBIX PEAKIIHIX
[ToHATHE O XMMHUYECKOM PAaBHOBECHUHU.
@DaxTOpHI, BIUSAIOIIME HA CKOPOCTh bubnuoreka [JOK
8 - 1 0 0 27.09
XUMHUUYECKOMN PeaKIuu U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
9 1 0 0 29.09 ,
peaxkuuu https://m.edsoo.ru/00adcade
10 Teopus 3neKTpOIUTHUECKON 1 0 0 04.10 bubnuoreka [IOK
muccormanuy. CHIIbHBIC B Clla0ble ) https://m.edso0.ru/00adcd68
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3JIEKTPOJIUTHI

. bubmuoreka [JOK
A
1 Monne1e ypaBHEHHS peaKiyii 06.10 https://m.edsoo0.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIPEACTaBICHUI 00 11.10 brbmiorexa IIOK
. pel ' https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON TUCCOIHAIIIN
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpe/ICTaBICHUH 00 IEKTPOITUTUYECKOM 13.10 bubmorexa [JOK
https://m.edsoo.ru/00add8b2
IUCCOLIHAIINHT
. bubmmoreka [{OK
18.10
14 O0001IeHne U cCUCTEMATU3AINS 3HAHUN https://m.edsoo.ru/00addd12
. bu6moreka [IOK
20.10
15 Tonstue 0 ruaponuse coneit https://m.edsoo.ru/00add9d4
[IpakTueckas padora Ne 1. «Pemenue bubnuoreka [IOK
16 25.10
JKCIIEPUMEHTAJIBHBIX 3a7a9)» https://m.edsoo.ru/00addbfa
KontpoabHasg padora Ne2 o teme
17 <<9J'IGII<)T OJ'H/ITI/EIGCKa}I HCCOLAINS 27.10 brbmiorexa LIOK
P . ’ ' https://m.edsoo.ru/00addec0
XHWMHYECKHE PEAKITUH B PACTBOPAX)
OO6mrast XxapaKTepUCTHKA TaJIOTEHOB. bubnuoreka [IOK
18 . 08.11
XMUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CosstHas KUCIIOTA
19 XI/IMI]EI)‘IGCITI/IS CEOP'ICTBa 1OJI CHI/IC, 10.11 brbmiorera [IOK
? ya i ' https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaktuueckas padora Ne 2 o teme
20 «IIT)on eHue colijoﬁ KUCJIOTBI, U3YUYEHUE 15.11 bubnnorexa LIOK
.. y? » M3V ' https://m.edsoo.ru/00ade348
€€ CBOMCTBY
Breruuciesus no ypaBHEHUSIM
21 XUMHYECKUX eazfmﬁ €CJIH OIUH U3 17.11 brbmiorera [IOK
P i ' https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
OO1mas xapakTepucTruka 3neMeHToB VIA- bubnunoreka [JOK
22 22.11
IPYIIIbI https://m.edsoo.ru/00ade64a
23 AnnoTtporHble MOAU(UKALIUY CEephl. 24.11 bubnuoreka [IOK
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Haxoxnenue cepbl U €€ COETMHEHUN B
pupoae. XMMHYECKHUE CBOMCTBA CEPHI

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

CepoBonopo, cTpoeHue, Pu3nyecKue u bubnuorexa [JOK

24 o 29.11
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunsl ceprsl. CepHasi KHUCJIOTa,

25 (1)1/131/151[601(1/11; u xmfnquKHe CBOIICTBa, 01.12 bubmmorexa [JOK

’ ' https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE MPOMBIIIEHHOTO Crtocoda
26 O GHI/II)SI CEPHOM KUCIIOTHI 06.12 bubmorexa [JOK
Y1 P ) . ' https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arpsi3HEHNE OKPYKaIoIen
Cpelibl COeTMHCHUSIMU CEPBI
Brruncinenne MaccoBOU JTIOJIH BEIXOJA bu6moreka [IOK

27 08.12
MPOAYKTA PEAKIINH https://m.edsoo.ru/00adec8a
OOmast XapakTepUCTHUKA IEMEHTOB VA-

28 rpynmnsl. A30T, paCIpOCTPAHEHUE B 13.12 bubnuoreka [IOK
npupoe, GU3nuecKue U XuMUYeCKHe ' https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHaK, ero pusndeckue U XUMUIECKUE bubnuoreka [JOK

29 . 15.12
CBOICTBA, MTOJIYYEHHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
IIpaxktnueckas padora Ne 3 mo Teme

30 «IPIOJI eHue aleMHaKa H3Y4YCHHE €TO 20.12 Bubmzorexa LIOK

Y » M3V ' https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KuCJoTa, e€ Pusnueckue u 9212 bubnunoreka [JOK
XUMHUYECKUE CBOMCTBA ) https://m.edso0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJICH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 00peHuii. XUMHUYECKOES 3I:1r SI3HEHUC 27.12 Bubmorexa LJOK
yA00p L p ' https://m.edsoo.ru/00adf518
OKpYXarollen cpeibl COeAMHEHUSIMU
azora

33 ®ochop. Oxeun docdopa (V) u 26.13 bubnunoreka [JOK

dhochopHas KucioTa, GU3NIECKHUE U

https://m.edsoo.ru/00adf68a
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XUMHWYCCKHEC CBOfICTBa, MOJIYYCHHUC

Hcnons3oBanue pochaToB B KauecTBE

bubmmoreka [{OK

34 MHUHepaJl o0penunii. 3arpsizHenue 10.01
p I’}UIHX YAODPCHHH. SATPAHCHHA https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenpl hochaTamu
Yrnepon, pacupoCcTpaHEeHHE B IIPUPOJIE, bubnuorexa [JOK
35 o 12.01
(u3HUecKre U XUMUYCCKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux Gpusndeckue u
XUMHYECKHE CBOMCTBA. IKOJOTHICCKUE bubmmoreka [{OK
36 17.01
Mpo0JIeMBbI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)
.. bu6moreka [IOK
7 19.01
3 YronpHAA KHCIOTA B &€ COn https://m.edso0.ru/00ae006¢
ITpaktrueckas padora Ne 4 o teme
38 “l'll)on €HUE IJ)IeKI/Icnoro rasa 24.01 bubmmorexa HOK
ya T ) " ' https://m.edsoo.ru/00ae027e
KauecTBeHHas peakius Ha KapOOHAT-HOH
IlepBoHayanbHbIE HOHATHS 00
39 0 rpaHI/IquKI/IX BEIECTBAX KaK O 26.01 brbmiorexa LIOK
p ' https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTiepoia
N bubmuorexa [JOK
40 Kpemuuii u ero coesuHeHus 31.01
P a https://m.edso0.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue
a1 SKCIEPUMEHTAIBHBIX 3314 10 TEME 02.02 bubnuoreka [JOK
«Baxxuenime HeMeTauIbl U UX ' https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
Kourponbsaas pabora Ne3 o teme
42 <<Bax<1;){el71mne ﬁeMeTaJ‘IJ‘IBI U UX 07.02 brbmiorera [IOK
' https://m.edso0.ru/00ae0el8
COEIUHEHUS
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
DIIEMEHTOB — METAIUIOB. Merauinueckas
bu6mmoreka [JOK
43 CBSI3b M METaJNINYeCKash KPUCTAJUIMYECKast 09.02

pemérka. Pu3nyeckue CBOMCTBa
METAJJIOB

https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XUMHYECKHE CBOMCTBA METAJIOB.

N N bubmuoreka [JOK
44 DNEKTPOXUMHUYECKUN Psijl HAIIPSDKEHUI 14.02 https://m.eds0o.ru/00ael 156
METaJJIOB
OO6mue crocoOb! OTYYCHHS METAJLIOB.
CrinaBel. Beruncnenus no ypaBHEHUSIM bubnuorexa [JOK
45 o 16.02
XUMHUYECKUX PEAKIIUH, €CIIM OJUH U3 https://m.edsoo.ru/00ael1156
PEareHTOB COJICPIKUT PUMECH
bubmmoreka [{OK
46 [TonsiTHE O KOPPO3UH METAIIIOB 21.02 https:/m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enounsie meranel 28.02 https://m.edsoo.ru/00ae14b2
bu6moreka [IOK
1.
48 OKcHIbl ¥ THAPOKCUIBI HATPHUS U KAJTUS 01.03 https://m.eds00.ru/00ael4b2
49 [[leouyHO3EMENBHBIE METAITBI — KaJIbIIHI 06.03 bubmuorexa [JOK
Y MarHui ] https://m.edsoo.ru/00ae15e8
N bubmuorexa [JOK
50 Baxneime coequHEHNS KaJIbIIU 13.03 https://m.edsoo.ru/00ae15e8
51 O06o01enre 1 cucTeMaTru3amus 3HaHUH 15.03
59 JKEcTKOoCTh BOABI M CIIOCOOBI €& 20.03 bubmuorexa [JOK
YCTpaHCHHS ) https://m.edsoo.ru/00ae1886
I1 6ota Ne 6
53 | "iCierxoets o n meTons 66 203 | BuGmorexa LIOK
" 8 A ' https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubnuoreka [JOK
>4 Amomumuii 03.04 https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCHIA U 05.04 bubnunoreka [JOK
TUJIPOKCHIA ' https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Kereso 10.04 https://m.edsoo.ru/00ae1d86
57 Oxcuppl, THAPOKCH B U cou sxene3a (11) 12.04 bubnunoreka [JOK
u xenesa (I1I) ’ https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cucTeMaTr3amus 3HaHUHA 17.04
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[Ipaktudeckas padora Ne 7. Pemenue

59 SKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME 1 19.04 bubnmoreka [JOK
«Baxxueine MeTalIbl 1 UX ' https://m.edsoo.ru/00ae3de8
COCIMHCHUS
Berarcnenus o ypaBHEHUSM

ec ea i, €CIIN O 3

60 ng"izTOI;HXaEI BII(/II;EII/)IITKGH:IIJII/IH(I)/I: Ig YKUT 1 24.04 bubmmorexa [IOK
p 1 ACP ' https://m.edso0o.ru/00ae1750
npuMecu. BorurciieHnss MaccoBOM 1071
BBIXOJIa MPOJTyKTa PEaKITuU

61 O000I1IEHNE U CHCTEMATU3allUs 3HAHUN 1 26.04
KonTponbnas pabora Ne4 no teme

62 «BaxxHelnme MeTauIbl 1 UX 1 03.05
COEIMHEHUS

63 BeniecTBa u maTrepualnbl B TOBCEAHEBHOM 1 08.05 bu6moreka [IOK
JKM3HU YeJoBeKa ' https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH 1 15.05 bubnuoreka [JOK
Cpenbl ] https://m.edso0.ru/00ae4270

65 PoJib XuMuu B perieHnn 3K0JI0THYECKUX 1 17.05 bubnuoreka [IOK
npooIeM ' https://m.edsoo.ru/00ae4270
PesepBubIit ypok. O6001IeHNE 1 bubnuoreka [JOK

66 y 1 22.05 )
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00ae0d0a

67 PesepBHbIit ypok. O600mIEeH e n 1 24.05 bubnuoreka [JOK
cUCcTeMAaTU3als 3SHaHUH ' https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O0001LIEHNE U 1 24.05 bubnuoreka [IOK
cUCTEMAaTU3alys 3SHAaHUN ' https://m.edso0.ru/00ad9ch2

OBILIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YUEHUKA
* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienne

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue»

Pabouas terpaas. 8 knacc (aBropsl O. C. 'aGpuens, C. A. Cnaakos).

Pabouas Terpaas. 9 knacc (aBropsl O. C. 'abpuensu, C. A. Cnaakos).

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJA
YMK «Xumus. 8 kiaace»

1. Xumus. 8 xnace. YueObnuk (aBropbl O. C. I'abpuensu, U. I'. Octpoymos, C.A.
Cnankos).

2. Meroaunueckoe nocodue. 8 kiacc (aBropsl O. C. I'abpuensn, U. T'.
OctpoymoB, C.A.Cnaakos).

3. [Iporpamma kypca Xxumuu st 8—9 KiraccoB 0011e00pa3oBaTEILHBIX
yupexaennii (aBTopbl O. C. I'abpuensn, C. A.

Cnankos).

4. Pabouas tetpanb. 8 kimace (aBropsl O. C. IN'abpuensn, C. A. CnaakoB).

5. Terpaap asist 1a0OpPaTOPHBIX OMBITOB U MPAKTHYECKUX PadOT. § Kiacc (aBTOPHI
O. C. T'abpuensn, 1. B. AkceHona).

6.1IpoBepounbie 1 KOHTPOJbHBIE paboTH. 8 Kiacc (aBTopsl O.C.I'abpuenss,

N.B.Tpury6uax)



7. Xumus B TeCTax, 3a/a4ax u ynpaxHeHusx. 8 kiacc (aBropsl O. C. ['aOpuensiy,
. B. Tpury0uax).

8. DnexTpoHHas popMa yueOHUKA.

YMK «Xumus. 9 kiace»

1. Xumus. 9 xknacce. Yueonuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Crnankos).

2. Metoanueckoe nocodue. 9 knacc (aBropst O. C. I'abpuensn, U. I'.
Octpoymos, C.A.CnankoB).

3. [Iporpamma kypca xumuu g 8—9 kiaccoB 0011e00pa3oBaTeIbHbIX
yupexaenuit (aBropsl O. C. 'abpuensn, C. A.
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Cnankos).

4. Pabouas teTpanb. 9 kinacc (aBropel O. C. I'abpuensn, C. A. CrankoB).

5. Tetpanp st 1TaGOPATOPHBIX OMBITOB U MPAKTUYECKUX padOT. 9 Kiacc (aBTOPHI
O. C. T'abpuensn, 1. B. AkceHona).

6. [IpoBepounble U KOHTPOJILHBIE PaboTHL. 9 Kinacc (aBTopbl O.C.I"abpuensH,
N.B.Tpury6uax)

7. XuMus B TeCTax, 3afavax u ynpaxHeHusx. 9 kinacc (atopst O. C. 'abpuensn,
N. B. TpuryOuax).

8. DnekTpoHHas popma yueOHHKA.



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. http://www.alhimik.ru. IlpencraBnensl cienyromne pyOpuKu: COBEThI
AOUTYpPUCHTY, YUUTENIO0 XUMUH, CIIPABOYHUK (OUECHB

OoJibias mo00pKa TaOIHI] M CIPAaBOYHBIX MaTepualoB), «Becénas xumMusi»,
HOBOCTH, onuMIuasl, «KyHcTtkamepay (MHOTO

UHTEPECHBIX HCTOPUUYCCKUX CBEICHH ).

2. http://www.hij.ru. Xypran «XuMus u KU3HbY» 3aHUMATEIILHO PACCKa3bIBACT
000 BCEM MHTEPECHOM, YTO IMPOUCXOIUT B

HayKe U MUPE, B KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html. DaeKTpOHHBIH KypHAT « X UMHKH H
XUMUS», B KOTOPOM TIPEJICTABIICHBI OIBITHI

10 XMMHHU U 3aHUMAaTeNIbHAsT HH(POPMAITUs, TTO3BOJISIONINE YBIIECYbh YICHUKOB
OKCIIEPUMEHTAIBHON YacThIO MPEIMETA.

4. http://c-books.narod.ru. BceBo3amoxkHast TuTepaTypa Mo XHMHH.

5. http://www.prosv.ru/. [Tocobus misi ygamuxcs, B TOM YUCJE IS TIOJATOTOBKH
K utoropoit arrecranuu (OI'D u EI'D),

METOMUYECKHE MTOCOOUS ISl YUUTENICH, HaydHO-TIOMYJIIpHAs IMTepaTypa o
XUMUH.

6. http://1september.ru/. XKypHan npegHazHadeH HE TOJBKO IS YIUTEIICH.

B HéM nipencTaBiieHo 00JIBIIIOE KOJIMYECTBO PabOT YICHHKOB, B TOM YHUCIIC

HCCICA0BATCIIbCKOI'O XapaKTepa.
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7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOIbHBINA MOPTAI
CO CCBUTKaMHU Ha 00Pa30BaTEIbHBIE CAUTHI IO

XUMUH.

8. www.periodictable.ru. COOpHHK cTaTeil 0 XUMHUUYECKUX dJIEMEHTAaX,
PIHJIIOCTpI/IpOBaHHblﬁ OIIMCAHUCM IKCIICPUMCHTOB.

9. https://www.yaklass.ru/

10. https://www.sipkro.ru/projects/funktsionalnaya-gramotnost/

11. https://fioco.ru/mpumepsi-3agad-pisa

12. http://skiv.instrao.ru/bank-zadaniy/

13. https://fg.resh.edu.ru/

14. https://media.prosv.ru/






