MUHHUCTEPCTBO MNPOCBELIEHUSA POCCHMCKOM ®EJIEPALIMHA
Munncreperso o6pasopanns u nayku Pecniy6inkn Bamkoproceran
AJMHHUCTPANHS MYyHHIHIAILHOrO paiiona ACKHHCKHIA paion

Pecny6mkn Bamkoprocran
MBOY COI c.Crapsie Kazanun

PACCMOTPEHO COTJIACOBAHO VT8I
Ha zacenauuu [1IMO 3am. Jupekropa o VP upe

IIpotoxon Nol v = KB TITR !) A
Pyk. MO <ZDc2 : Hypnaxmetos B.A. {jypﬂafmm]a MA )
£ i 7
®assumbsrosa [.C. 7 «31» aBrycra 2023 r. Ippicas Nol23 S
«31» aBrycra 2023 r oT"* «31}5 aarycra 20 £
S 4

PABOYASI [IPOTPAMMA
(ID 2189299)

y4ebnoro npeamera «Xumus. Bazosblii ypoBeHb»
st obygarommxcs 8-9 xaccos

CocraButens nporpammsl: Apcaena J1.@.

} L 3 2
c. Crapsie Kazanuu 2023 r



HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHus COCTaBJIEHA HA OCHOBE TPEOOBAHMI K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus, npeactasieHHbIX B PI'OC 00O, a takxke Ha ocHOBe deaepaibHONW padodeid
MIPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTILIMY MPEroAaBaHus yueOHOro mpeaMera «XuMus» B 00pa3oBaTesIbHbIX opraHu3aiusax Poccuiickoi
denepanuu.

[Tporpamma 1mo XuMuM AaET MPEACTABICHUE O LENAX, O0LIel cTpaTeruu 0O0y4eHus, BOCIUTAHUSA U Pa3BUTHs OO0YYAIOUIMXCS CPEICTBAMU
y4eOHOro IMpeaMeTa, YCTAaHABIMBACT o00s3aTeNbHOE NPEIMETHOE COJep)KaHue, NpeayCMaTpUBAeT paclpeleleHne ero Mo KiaccaM |
CTPYKTYpUPOBAHUE 1O pa3feiaM U TeMaM MPOrpaMMBbI [0 XUMUH, OMpeAeNsieT KOJTNYECTBEHHbIE U KAUYeCTBEHHbIC XapaKTePUCTUKHU CONEPIKAHNUS,
PEKOMEHIYEMYIO TIOCIIEA0BATENBHOCTD U3YUEHHSI XUMHUH C YUETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JJOTMKU y4eOHOTro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH OOydYaroUIMXCs, OMpeAeIsieT BO3MOXHOCTH MpeAMeTa Uil peanu3aluu TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS
OCHOBHO 00pa30BaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero 00pa30BaHUs, a TaKKe TPeOOBaHUM K pe3yibTaTaM O0y4YeHHs] XUMHUH Ha
YpOBHE I1eNiell M3ydyeHHUs NpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-IIO3HABATENbHOW MAESITENFHOCTH OOYYarolerocss Mo OCBOCHHUIO Y4EeOHOTO
COJIepKaHusl.

3HaHWE XUMHUH CIY)KUT OCHOBOH JJIsi (JOPMHPOBAHUS MHPOBO33PEHHsS OOYUYaIOUIETOCs, €ro MPEICTaBICHUH O MaTepUaTbHOM €IMHCTBE
MHpA, BAXKHYIO POJb UIPAIOT (OPMHUpPYEMbIe XUMHUEH MPEICTaBIEHUS O B3aUMOIIPEBPAILEHUSAX SHEPTUU U 00 IBOJIOIMH BELIECTB B MPHUPOJIE, O
NyTAX pPEUIeHUs TII00aJbHBIX NpoOJeM YCTOHYMBOIO pa3BUTHs 4YEJIOBEUECTBA — CHIPhEBOM, SHEPreTMUYECKOW, IMUIIEBOM M IKOJIOTHYECKOM
0e30macHOCTH, MPo0JIeM 3JpaBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pealin3allid BO3MOXKHOCTEM Ui caMOpa3BUTUS U (OPMUPOBAHMS KYJIbTYPbl JUYHOCTH, €€ o0ued U (yHKIHMOHATBHOU
IPaMOTHOCTH;

BHOCUT BKJIaJ| B (DOPMHUPOBAaHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH OOYyYaroluXcs, HAaBBIKOB MX CaMOCTOSATENBbHOM ydeOHOH
NS TeIbHOCTH, KCIEPUMEHTAIbHBIX U HMCCIEI0BAaTEIbCKUX YMEHUHN, HEOOXOIUMBIX KaK B IMOBCEIHEBHOW >KM3HH, TaK U B MPOPECCHOHATHHON
NesITeNIbHOCTH;

3HaKOMHT CO CHEIM(PUKON HAyYHOT'O MBIIUIEHUS, 3aKJIa/IbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIS1a Ha €UHCTBO MIPUPOJIBI U YEJIOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TANOM B (HOPMUPOBAHUH €CTECTBEHHO--HAyYHON TPAMOTHOCTH 00yUaroIIuXxcs;

croco0cTBYeT (OPMUPOBAHHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K IPUPO/IE, K UETIOBEKY, BHOCUT CBOM BKJIaJ B
IKOJIOTMUECKOe 00pa3oBaHKe 00YUYaOLIUXCS.

JlaHHble HampaBiieHHsT B OOyYeHUM XHUMHMU OOECTeYMBAIOTCS CHEeUU(UKON colepkaHus y4eOHOro IpeaMeTa, KOTOPBIM sBIseTcs
Me/1IarOrMYeCcKy aJalTHPOBAHHBIM OTpa)keHHeM 0a30BOM HaAyKU XMMUU Ha OIpeeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILEro 0Opa3oBaHHS OPHEHTUPOBAH HAa OCBOEHHE OOYYAIOIIMMHUCA CHCTEMBbI TEpBOHAYAIbHBIX
MOHATHH XMMHH, OCHOB HEOPraHUYECKON XMMHUU 1 HEKOTOPBIX OT/IEIbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUU.



CrpykTypa coiepKaHus IMporpaMMmbl 0 XUMHUHM CGHOPMHpPOBAaHA Ha OCHOBE CHCTEMHOro mnoaxojga k e€ wusydeHuto. CopeprkaHue
CKJIaJIbIBACTCS U3 CHUCTEMBI MOHATUH O XMMHYECKOM DJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATHH O XMMHYECKOW peakuuu. O0e 3TH CHCTEMBbI
CTPYKTYPHO OpraHM30BaHbI 10 MPUHIIUITY IIOCIEA0BATENBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKUX IIPEICTaBICHUN Pa3HOTO YPOBHS:

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

— Ilepnonnueckoro 3akona J[. . MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YUYEHHsI O CTPOEHUM aTOMa U XUMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PAaCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU MOJTYUECHHBIX M OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS [1OCIIE10BATEIBHO
OT OJIHOTO YPOBHS K JPYrOMY, BBINOJHSAS (YHKUUU OOBSICHEHUS M HPOTHO3UPOBAHUS CBOMCTB, CTPOCHMS M BO3MOXKHOCTEH MPAKTUYECKOIO
IIPUMEHEHHUS U TIOJyYEHHUS U3Y4aeMBbIX BEIIECTB.

OcBoeHme MporpaMMBbl 10 XUMHH CIIOCOOCTBYET (HOPMUPOBAHHIO MPEICTABICHUS O XUMHUYECKOW COCTABIIAIONICH HAYYHOW KApTHHBI MHpa B
JIOTHKE €€ CUCTEMHOM NPUPOABI, IEHHOCTHOTO OTHOUICHMS K HAYYHOMY 3HAHMIO M METOJlaM I03HaHUA B Hayke. M3ydeHne XMMHH IPOUCXOIHUT C
IIPUBJICUEHUEM 3HaHUH U3 paHee U3yUYeHHBIX YUeOHBIX NpeaMeToB: «OKpysKaromuid Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiacey.

[Ipy M3ydeHMM XUMHM HPOUCXOJUT (POPMHpPOBAHHE 3HAHUW OCHOB XMMHYECKOM HAyKH Kak OOJacTH COBPEMEHHOTO0 €CTECTBO3HAHMS,
MPAKTUYECKON JIEeATENPHOCTH YeJOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTYphl. 3ajgada yd4eOHOTrO mpenMeTa COCTOUT B
(OopMHPOBAHNUN CHCTEMblI XUMHUYECKUX 3HAHUN — BaKHEUIINX (PaKTOB, MOHATHIH, 3aKOHOB U TEOPETHUECKUX MOJOXKEHUH, TIOCTYITHBIX 0000IEeHHH
MHUPOBO33PEHUYECKOI0 XapaKkTepa, si3plka HayKd, B IPUOOIIEHUH K HAyYHBIM METOJaM TMO3HAaHUS IPU W3YYEHUH BEIECTB M XUMHUYECKUX peaKkiuil,
B (OpMHUPOBaHMM W Pa3BUTHM I[103HABATEJIbHBIX YMEHMM W HMX NPUMEHEHUU B Y4eOHO-TIO3HABaTEbHOM M y4yeOHO-UCCIIE0BATEIbCKOMN
JeSITeIbHOCTH, OCBOEHUH IPaBUJI O€3011aCHOT0 OOpaIlleHHsI ¢ BEIECTBAMH B IIOBCETHEBHOM KU3HU.

ITpu n3yuyeHnH XMMHUU Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs BaXKHOE 3HAYCHHE PUOOPEIH TaKue 1eH, KaK:

— (popMHpOBaHUE MHTEIUIEKTYaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPUHSITHIO
pelieHnit, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;

— HaNpaBJICHHOCTh OOyYEHHUS Ha CHCTEMAaTH4YeCcKoe NpHUOOIleHHEe OOyyarolMXcs K CaMOCTOSATEIbHOW IMO3HABATEJIbHON NEATeNbHOCTH,
HAyYHBIM METOJaM MMO3HaHMs, (POPMHUPYIOLUIIM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMHH;

— obecrieyeHue YCJIOBUHM, CIIOCOOCTBYIOIIMX IPHOOPETEHHI0 OOYYalOIIMMUCS OIbITa PAa3HOOOPA3HOM [eATeNbHOCTH, IO3HAHUA U
CaMOII03HaHUs, KJIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMITETEHIMH ), UMEIOLIUX YHUBEPCAIbHOE 3HaUEHHE [Tl Pa3JIMYHbIX BUJOB JIEATEIbHOCTH;

— (hopmupoBanHue o01IeH PYHKIIMOHATBHOW M €CTECTBEHHO-HAY4YHON I'PaMOTHOCTH, B TOM YHCII€ YMEHHUI OOBSCHATH U OLICHUBATH SBJICHUS
OKpY>KaloIIEero MUpa, UCIIOJIb3Ys 3HAHUS U OIIBIT, MOJTY4YEeHHBIE IPU U3YYECHUHM XMUMHH, IPUMEHATh UX MPU PELIeHUH NpoOjeM B MOBCETHEBHOMN
KU3HU U TPYJOBOU JEATEIBHOCTH;

— ¢opMupoBaHHe y OOy4YarOIIUXCsl TYMAHHCTUYECKUX OTHOILIEHUH, MOHMMAaHUS IEHHOCTM XMMHMYECKHUX 3HAHUN s BbIPaOOTKH
HKOJIOTMUYECKU I1eJIeCO00pa3HOro MOBEAEHUS B OBITY M TPYJOBOW JAEATEIbHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBBbS M OKpYXKarolen
MIPUPOHOM CPEJIbI;



— pa3BUTHE MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIHMTAHUIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQIIIS U HAPABICHHOCTH JaTbHEHIIIEr0 00yICHHUS.

OO11ee 9rciIo 4acoB, OTBEACHHBIX IS U3YYCHUS XMMUU Ha YPOBHE OCHOBHOTO 0011ero 0opa3oBanus, coctaBiser 136 yacos: B 8 kiacce —
68 yacoB (2 yaca B Hezento), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIC XUMHYECKHE NOHATHS

[Ipenmer xumuu. Ponb XuMuu B )KU3HU YelloBEKa. XUMUs B cucTeMe Hayk. Tena u BemecTBa. @U3nUYeCKUE CBOMCTBA BELECTB. ATpEraTHoe
cocTosinue BenecTs. [loHsATHE 0 MeTOJaX O3HAHUS B XUMHH. HYuCThie BemecTBa U1 cMecH. CriocoObl pas3iesieHust CMecei.

ATOMBI U MOJIEKYJIBI. XUMHAYECKHUE dJIeMeHThI. CHMBOJIBI XMMUYECKHX 3JIEMEHTOB. IIpocThie 1 ci10kHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE
yUYEHHUE.

Xumnueckas popmyna. BageHTHOCTP aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH IMOCTOSIHCTBA cOCTaBa BemecTB. OTHOCHTENbHAS aTOMHAs
Macca. OTHOcHUTENbHAs MOJIEKYJIIpHas Macca. MaccoBast 1011 XMMHUYECKOT'0 3JIEMEHTa B CO€IMHEHUU.

KonnuectBo BeniecrBa. Moabs. MossipHast Macca. B3auMOCBsA3b KOJIMYECTBA, MAacChl M YMCJIa CTPYKTYPHBIX €AMHMIL BemecTBa. Pacuérel no
bopMynaM XMMUYECKUX COEIMHEHHH.

duznyeckue 1 XMMUUYECKUE SBJICHUS. XUMUYECKasl peakus U €€ MpU3HaKku. 3aKOH COXPAaHEHUsI MacChl BEIIECTB. XUMHUYECKUE yPaBHEHUS.
Krnaccudukanus XuMAHYECKAX peakiuii (COSIMHCHHUS, PA3JI0KCHIS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMMYECKOW MOCYJOH, MpaBWiIaMu paboOThl B JIabOpaTopuu U npuémamu oOpalleHHs ¢ JJabopaTOpHBIM 00OPYAOBaHHEM,
W3Y4YEHHE M ONMCaHHE (PU3NYECKUX CBOMCTB 0Opa3l0OB HEOPraHMYECKUX BELIECTB, HaOMIOJeHUE (pU3MUecKUX (IUIaBJIEHUE BOCKA, TasHUE JIbJa,
pacThpaHue caxapa B CTYyNKe, KUIEHHE W KOHAEHCAallUs BOAbI) U XUMHYECKMX (TOpEHHE CBEYH, NPOKaJIMBAHHUE MEIHOM IPOBOJIOKH,
B3aMMOJICHICTBHE Mella C KHUCJIOTOW) sIBIEHUH, HaOII0/IeHUEe U ONHCaHHe MPU3HAKOB NMPOTEKAaHUS XUMHUECKUX peakluil (pas3sioskeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcunga menu (1) mpu HarpeBaHuM, B3aUMOAEHUCTBHE dXKejle3a C
pactBopoM conu meau (l1), m3ydenune crocoOOB pa3zieNieHHs CMECed: ¢ MOMOINbI0 MarHuTa, (UILTPOBAHHE, BBIMAPWBAHHE, THUCTUIUISAIN,
Xxpomatorpadusi, IpoBeIeHNE OUUCTKHU MTOBAPEHHON COJIM, HAOIIOICHHUE U ONMCAaHUE PE3Yy/IbTaTOB MPOBEIECHNUS OIBITA, UIUTIOCTPUPYIOLIETO 3aKOH
COXPaHEHMsI MacChl, CO3/1aHuE MO/IeIe MOJIEKYJI (LIapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech razos. CoctaB Bo3nyxa. Kucinopon — aneMeHT u mpoctoe BemecTBo. Haxoxnenue kuciaopoja B npupoze, pusnueckue u
XUMHUeckue cBoiictBa (peakuuu ropenusi). Okcunbl. [Ipumenenune kucimopona. CrocoObl TONy4eHHsS KHCIOpoaa B J1abopaTOpuu |
IpoMBIIIIEHHOCTH. KpyroBopot kucnopoa B npupoe. O30H — alIoTponHas MOIUGHUKAIHS KUCIOPOAA.

TemnoBoit 3¢hextT xuMudeckol peakiuu, TEPMOXUMHUYECKUE YPaBHEHUS, 3K30- U HHIOTEPMHUYECKUE peakIiH. TOIUIMBO: yroib U METaH.
3arpsi3HeHue Bo3AyXa, yCHJIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHHe 030HOBOTO CIIOSI.

Bogopon — anemeHT M mpocroe BeuiecTBo. HaxokaeHue Bojopoaa B Hpupojie, QpU3MUYECKHe W XUMUYECKHE CBOWCTBA, NMPUMEHEHUE,
crnocoOb! noay4eHus. Kucnorsr u conu.

MossipHblii 00bEM Ta30B. PacyéTbl Mo XUMHUECKUM YpaBHEHUSIM.



dusnueckue cBoicTBa BoAbl. Bona kak pactBopureins. PacTBopsl. HachlllieHHBIE 1 HEHACBIIICHHBIE PACTBOPBL. PaCTBOPUMOCTD BELIECTB B
Bozie. MaccoBast 101 BellecTBa B pacTBOpe. XMMHMUYECKHE CBOMCTBa BoAbl. OcHOBaHMA. Poib pacTBOpOB B MPUPOJE U B KU3HU YEJIOBEKA.
Kpyrosopot Bojibl B ipupoae. 3arpsa3HeHue NpupoaHbiX BoA. OXpaHa U OUMCTKA PUPOJIHBIX BOJI.

Knaccudukanus neoprannyeckux coenuHeHuit. Oxcuapl. Knaccudukamuss okxcugoB: coieoOpasyomue (OCHOBHbBIE, KHCIOTHBIE,
amdoTepHbIe) 1 HeconeoOpa3zyrone. Homenknarypa okcnoB. @usnyueckie 1 XMMAYECKHE CBOWCTBA OKCUAOB. [lomyueHne oKCcumos.

OcnoBanwust. Knaccudukanus ocHOBaHUH: MIETOYN M HEpAaCTBOpUMbIe OcHOBaHUs. HoMeHkIaTypa ocHOBaHMH. PU3NYECKHe U XUMUYECKUE
cBOMcTBa OcCHOBaHMil. [TonyueHne ocHOBaHUIA.

Kucnotsl. Knaccudpukanus kucnor. Homenkiarypa kuciaor. @usndeckre 1 XUMUYECKHUE CBOWCTBA KUCIOT. Psia aktuBHOCTH MeTauioB H.
H. bekeroBa. [lonydyeHue KUCoT.

Comu. Homenknatypa coseit. @uznueckne 1 XuMU4YecKre cBoicTBa coseil. [lomyuenue coneil.

I'eneTnueckas cBsI3b MEXKYy KJIaCCAMH HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OIIPE/ICTICHUE COJIEpKaHUsl KUCIOpoa B BO3/1yXe, OIyYeHHE, COOMpaHue, paclio3HaBaHUE U U3YUYE€HHUE CBOMCTB KUCIIOPOa,
HaOJIOICHNEe B3aMMOJICHCTBHS BEIIECTB C KHUCIOPOJIOM M YCIOBHS BO3HHUKHOBEHHS W TpEKpalleHHs TopeHus (moxkapa), O3HAKOMIIEHHE C
oOpa3laMi OKCHUJIOB M ONKHCAHHE UX CBOICTB, MOJyueHHE, cOOMpaHUe, paclo3HaBaHHE W H3y4YEeHHUE CBOWCTB BoAOpoAa (TOpeHwue),
B3anMo/ieiicTBe Bojopoa ¢ okcuaom meau (1) (Bo3amMokHO ucnonp30BaHuE BUAeOMaTepranoB), HabM0JeHHe 00paslioB BEIIECTB KOJTUYECTBOM |
MOJIb, HUCCIIEJOBAaHHE OCOOEHHOCTEH pPACTBOPEHMSI BEIIECTB C PAa3JIMYHOW PacTBOPHUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIpeneaEHHON
MaccoBOW J0J€il pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJbl C MeTa/UlaMHM (HaTpUeM U KajiblleM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHNE 0Opa3llOB HEOPTAaHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOJACHHE W3MEHEHUS OKPACKU MHIUKATOPOB B
pacTBopax KHCIOT W IIenoueil, uydenue B3aumojeiicTBus okcuna meau (1) ¢ pacTBopom cepHOI KHCIOTHI, KHCIOT ¢ METalJIaMH, PeakIuit
HEWTpaIM3alliy, IIOJy4EHHE HEpPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTaula JPYyrMM M3 pPacTBOpa COJIM, PELICHHE
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHenme Ki1acchl HEOPraHUYECKUX COSAUHEHUIN.

Iepuoanuecknii 3axkoH u [lepnoanyeckasi cucreMa xummudeckux djaemMeHToB /. U. MenaeseeBa. CtpoeHne aToMoB. XUMHYECKas
cBsI3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN

[TepBble MOMBITKH KJIACCU(PUKAIIMA XUMHUYECKUX 3JIEMEHTOB. [IoHSATHE O Tpynmax CXOAHBIX JIEMEHTOB (IIEJTOYHBIC U IIETOYHO3EMENIbHbBIC
METaJUTbl, TAJIOT€HbI, MHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yoT aM(OTepHbIE OKCHUIBI U THAPOKCH/IBI.

[lepuonnueckuit 3akoH. [lepuonuueckast cucrema xumuueckux srneMeHToB . M. MenaeneeBa. KopoTkonepuoaHas v IIMHHONEPUOHAS
dopmel [Teproanueckoii cucteMbl xumudeckux 3nemeHToB J[. Y. MennaeneeBa. [leproast u rpynmsl. Gu3nyueckuil CMBICT MOPSIKOBOTO HOMEPA,
HOMEPOB MEPHUOJA U TPYIIIbI FJIEMEHTA.

Crpoenne atromoB. CoctaB aToMHBIX siaep. M3oronbl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI0YeK aTOMOB MEPBBIX 20 XUMUYECKHX
aneMeHTOB [lepuonnueckon cucremsl J[. M. Menneneesa. XapakTepucTUKa XMUMHUYECKOIO 3JEMEHTA IO €ro MoJiokeHHuto B llepmoanueckoit
cucteme /1. 1. MeHaeneena.



3aKOHOMEPHOCTH U3MEHEHHS paguyca arOMOB XMMHYECKUX 3JIEMEHTOB, METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TpYyIIaM M
MEePUOIaM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoauyeckoil CUCTEMbl XMMHYECKHUX JJIEMEHTOB ISl Pa3BUTHUS HAayku W npaktuku. J[. .
MenjeneeB — y4€HbIA U TpaXkKJaHUH.

Xumnueckas cBsi3b. KoBaseHTHas (MOJIsIpHAst U HETIOJSIPHAs) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTh XUMHUYECKUX AJIeMEHTOB. VIOHHas CBSI3b.

Crenennr oxucnenus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakuuu. llpomecchl okucieHus U BoccTaHOBIeHUS. OKHUCIUTENU U
BOCCTAaHOBHTECIIH.

Xumuueckuit IKcnepumenm:

M3y4yeHne 00pasIoB BEIIECTB METANIOB 1 HEMETAJIJIOB, B3aUMOJICHCTBHUE THAPOKCHIA IIMHKA C PACTBOPAMHU KUCJIOT U IIEJIOYEH, MPOBEICHNE
OTBITOB, WUTFOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIIUi (TOpEHUE, PEaKIIuU Pa3I0KEHUS, COSTUHEHUS).

Meoscnpeomemnvnie ceazu

Peanu3anust MEXIpeAMETHBIX CBS3€H MPHU M3YYCHHH XMMHH B § KJIacce OCYILECTBIISETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
-HAYYHBIX MMOHSATUN, TAK U MOHATUHN, SIBIISIOIIMXCA CUCTEMHBIMU TSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmmure ecTeCTBCHHO--HAYYHbBIC TIOHATHS: HAyYHBIH (aKT, THIIOTE3a, TCOPHS, 3aKOH, aHAIW3, CHHTE3, KJIaCCU(UKAIHUS, TEPHOINIHOCTD,
HaOII0ICHUE, YKCIIEPUMEHT, MOJICTTMPOBAHUE, H3MEPEHUE, MOJICTIb, IBJICHHUE.

®duznka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, U30TOIbI, PaJIUOAaKTUBHOCTb, MOJEKYJA, ANEKTPUUYECKUU 3apsl,
BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, GU3NUYECKUE BETUUNHBI, €AMHUIIBI ©3MEPEHUS, KOCMOC, TIaHEThI, 3BE3/1b1, COJTHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPO/IbI, TOJIE3HBIE HCKOMIAeMbIe, TOILITUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumMmHuecKkasi peakuus

[lepuonnueckuit 3akoH. Ilepunonnueckas cucrema xumuueckux sneMeHToB J[. M. MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTU B
W3MEHEHUU CBOWCTB XMMHUYECKUX JJIEMEHTOB IEPBBIX TPEX MEPUOJNOB, KA, KAIbLUA U WX COCAUHEHHU B COOTBETCTBHUU C IOJIOKEHUEM
31eMeHTOB B [leproanyeckoil cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHne BemecTBa: BHUAbI XUMHYECKOW CBSI3U. THUIBI KPUCTANIMYECKUX PEHMIETOK, 3aBHCMMOCTh CBOWMCTB BENIECTBA OT THIA
KPUCTAJUIMYECKOM PEIIETKU U BUJ1a XUMHYECKOM CBS3H.

Krnaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XMUMHYECKHE CBONCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IUYHBIM KiIaccaM
HEOPraHWYECKUX COCIMHEHN, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIECTB.

Knaccudukamnmss XuMH9ecKuX peakiuii Mo pa3InaHbIM MPU3HAKaM (TT0 YHCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, M0 TEIJIOBOMY
ahdekTy, To H3MEHEHHIO CTEeNeHEeW OKHUCICHHS XHMHYECKUX DJIIEMEHTOB, IO OOpaTHMMOCTH, MO Y4YacTHIO KaTauu3aropa). OJK30- U
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUUYECKUE YPABHECHHUSI.



[TonsiTHE O CKOPOCTH XUMHUYECKON peaknuu. [loHaTHE 00 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHe O TOMOTEHHBIX U
reTeporeHHbIxX peakuusx. [lonsitue o katanuse. [lonsitue o xumMuueckoMm paBHOBecHH. DAKTOPHI, BIUSAIOMINE HA CKOPOCTh XMMUYECKOM peakiuu 1
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, JJICKTPOHHBIA OajllaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOU peakiuu. CocTaBieHHe
YPaBHEHHI OKUCITUTEIHLHO--BOCCTAHOBUTEIIBHBIX PEAKIINI C MCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopus >IEKTPOIUTHUECKON AMCCOLUALMU. DICKTPOJIUTHI U HEINCKTPOJIuThl. KaTnoHbl, aHMOHBI. MexaHu3M JHUCCOIMAIlMUA BEIIECTB C
Pa3IMYHBIMHU BUIaMU XUMUYECKOM cBsi3u. CTeneHb quccounannu. CUibHbIE U cadble 3JeKTPOIHUTHI.

Peakuuu monHoro obMeHa. YciaoBHsI MPOTEKaHUs peakUUid MOHHOTO OOMEHa, MOJHBIE M COKpAIEHHBIE MOHHBIC YpPaBHEHUS PEaKIUil.
CBoiicTBa KHCIIOT, OCHOBAaHMM U COJI€Ml B CBETE MPEJCTABICHUN OO0 3JIEKTPOIUTHUECKOM aucconuanuy. KadecTBeHHblE peaklUyd Ha HOHBI
[TonsiTHE O THAPOIN3E COJEH.

Xumuueckuii 3xcnepumenm:

O3HAKOMJICHHE C MOJENSIMH KPHUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HeMeTawioB (rpadura u anamasa),
CIIOKHBIX BEIICCTB (XJIOpPHJA HATPHsI), UCCICIOBAHUE 3aBHCHMOCTH CKOPOCTH XHMHYECKOW pPEaKIUU OT BO3ICHCTBHS PA3IUYIHBIX (PAKTOPOB,
MCCIIEI0BAHHUE AJIEKTPOTPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa IUCCOIUALNUA KUCIIOT, IIEI0YeH U coiel (BO3MOKHO MCIOJIb30BAaHUE BUIICO
MaTepUajoB), MPOBEICHHUE OIBITOB, MILTIOCTPUPYIOMIMX MPU3HAKY MPOTEKAHUS PeaKkIuil HOHHOTO oOMeHa (0Opa3oBaHue OcajKa, BbIIEICHHE rasa,
o0Opa3oBaHHe BOJBI), OMBITOB, WIUTFOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPeaKIHil (TOpeHue, pPeakiuu pa3iokKeHHs,
COEJIMHEHHS ), PACIIO3HABAHNE HEOPTAHMYECKUX BEIIECTB C IIOMOIIBIO0 KAU€CTBEHHBIX PEaKIIU Ha MOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTasuibl M UX coeTMHEHUS

OO6miass xapakrepucTuka ranoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe CTemeHu okucieHus. CTpoeHue u (uznueckue
CBOMCTBA MPOCTHIX BEIIECTB — raJIoTeHOB. XMMHUYECKHE CBOMCTBA HA IPUMEpE XJIopa (B3aUMOACHCTBHE ¢ MeTalllaMi, HEMETAIJIaMH, IET0YaMH).
XnopoBoaopoa. CossiHasi KHCIIOTa, XUMHUYECKHE CBOMCTBA, MOJTy4YeHUEe, IPUMEHEHHE. J[elicTBIe XJIopa M XJIOPOBOOPOa HAa OPTraHU3M YeJIOBEKa.
Baxnerime Xaopuabl U UX HAX0XKAECHUE B IPUPOJIE.

Obmas xapakTtepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe CTereHu okucieHus. CTpoeHue u
¢u3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U CePhl. AJIIOTPOMHBIE MOAU(PHUKAIIUU KUCIOPOAA U Cepbl. XUMUYECKHE CBOHCTBA CEPHI.
CepoBojmopon, crpoeHue, puznyueckne W XUMHUECKHe CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa,
(bu3UYeCKre U XUMHYECKHE CBOMCTBA (O0IIME KaK MPECTaBUTENS Kilacca KUCTOT U crienududeckue). XuMUYECKUE PEaKInH, JIeKalIiue B OCHOBE
MIPOMBIIIIJICHHOTO CIIOco0a MONydeHUsl CepHON KHCNOTHI. llpuMeneHue cepHoil kucinoTbl. COMU CEpHOM KHUCIOTHI, KAUeCTBEHHAs pEeakius Ha
cynbdar-uoH. Haxoxienue cepsl U €€ COeTUHEHUI B MpUpojie. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpelbl COETMHEHUSIMU CePhI (KUCIOTHBIS
JIOK]TH, 3arPsI3HEHHE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPE0TBPAIIECHHUS.

O6mrast xapaktepuctuka dJeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEepPHBIE CTENEHH OKHCICHHs. A30T,
pacmpocTpaHeHue B mpupoje, Gpuandeckue U XUMHUYECKUe CBOMCTBA. KpyroBopor a3ora B mpupoje. AMMHUAK, ero Gpu3ndeckue U XUMHYECKUe
CBOWCTBa, oMyueHne u npuMeHeHue. Conu aMMoHHMs, NX (U3UUYECKUE U XUMHUYECKUE CBOWCTBA, MpUMEHeHre. KaduecTBeHHas! peakius Ha HOHBI



aMMOHHMs. A30THasI KACIIOTa, €€ rmoyryueHune, Gu3n4eckue 1 XUMHUECKUE CBOICTBA (00IIMe KaK MPEeICTaBUTENS Kilacca KUCIOT U crieu(pHUIecKue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHMS B KadeCTBE MMHEPAIbHBIX YH0OpeHUH. XUMHUECKOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelibl
COEMHEHUSIMM a30Ta (KHUCJIOTHBIE NOXAM, 3arps3HEHUEe BO3[yXa, MouBbl U BoJgoéMoB). Pocdop, amrorponHsle mMoaupuxauuu Qocdopa,
¢uzmveckne u xumuueckue cpoiictBa. Oxcun dochopa (V) u dochopHas kucimora, Pu3MUecKHe W XMMHUYECKHE CBONCTBA, IOIYy4YEHHE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHUH.

OOmas xapaktepuctuka 37eMeHTOB |VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE CTENEHH OKHCICHHSA. YTIEPOZ,
QJUIOTPONHbIE MOIAU(UKALNU, PACIPOCTPAaHEHHE B INpHUpoJe, (U3NYECKHEe U XMUMHUUYeckHe cBoicTBa. Ancopbuusa. Kpyroeopor yriepona B
npupoge. Okcuisl yriepoja, UX (U3MYECKHE M XMMHUYECKME CBOMICTBA, AEHCTBUE HA >KUBBIE OPraHU3MBI, IOJIyY€HHE M IPUMEHEHHE.
DKoJoru4eckue mpooIeMbl, CBsI3aHHbIC ¢ OKcuaoM yriepoaa (1V), runoresa rio0abHOTO MOTEIICHHS KIIMMAaTa, TapHUKOBBIN 2P deKT. YToNbHAS
KuciaoTa U e€ comu, uX (U3MYeCKHe M XMMUYECKHE CBOMCTBA, IMOJNy4eHHE W TNpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-MOHBI
Hcnonb3oBanue kapOOHATOB B ObITY, MEAULIMHE, IPOMBILIIICHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHauyaibHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COECOUHEHMAX yriepoia (MeTaH, 3TaH, STHIIEH, alleTUIEeH, 3TaHOol,
TJIMIEPHH, YKCYCHAs KUCIIO0Ta). [IpupoiHble HCTOUYHUKH YIIIEBOJOPOIOB (YroJib, IPUPOAHBINA a3, HeTh), IPOIYKThI UX MepepadoTKy (OCH3MUH),
UX POJIb B OBITY U POMBIIIIICHHOCTH. [IoHATHE 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAX: KHUpaX, OelKax, yrieBoIax — M UX PO B )KU3HU YEIOBEKA.
MarepuanbHOe €TMHCTBO OPraHMYECKUX U HEOPIaHUYECKUX COCIUHEHHH.

KpemHuuii, ero puznueckre u XuMu4eckue CBOMCTBA, MoJydyeHue u npumMeHenue. CoeiuHeHus! KpeMHUs B pupojie. O01ue npeicTaBaeHus
00 okcune kpemuus (1V) u kpemHueBoit kucnore. CUIMKATBI, UX HCIOJIb30BAHHE B OBITY, B NMPOMBINIJIEHHOCTH. BaxxHeHIe CTpOUTEIbHBIC
Marepuaibl: KepaMmHKa, CTEKJIO, IIEMEHT, OeToH, jeie300eToH. [IpoGiembl 0G€30MacHOrO HCIMOIB30BAHMS CTPOUTENHHBIX MaTEpPHATIOB B
IIOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

n3y4eHHe oOpa3l0OB HEOPraHMYECKHUX BEILECTB, CBOMCTB COJISIHOW KHCIIOTBI, MPOBEACHUE KAaYECTBEHHBIX PEAKIMM Ha XJIOPHA-HOHBI U
Ha0Jt0/IeHNe MPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTpa)xkaronye Gusniyeckre 1 XMMHUYECKHEe CBOMCTBA raJIorT€HOB U UX COEAMHEHUN (BO3MOKHO
UCMOJIb30BaHUE BUIECOMATEPHATIOB), O3HAKOMJIEHHE C oOpaslamMH XJIOpUIOB (raJlOTeHHJOB), O3HAKOMJIEHME ¢ oOpasuamu cepsl U €€
COEMHEHUSMH  (BO3MOXKHO HCIOJb30BAaHHE BHJIEOMATEpUANOB), HAOMIOJEeHME Tpolecca OOYIJIMBaHUS caxapa TOJ  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOIN KHUCIIOTHI, U3y4YeHHUE XMMHUECKUX CBOICTB pa30aBI€HHON CEpHOM KUCIIOTHI, MPOBEIEHNE KaueCTBEHHOW peakluy Ha
cyiabdaT-uoOH M HaAOMIOJEHUE MpH3HAKa e€ MpOTeKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMMM CBOMCTBaMM a30Ta, ¢ocdopa M HX COEAMHEHUH
(BO3MOXXKHO HCIMOJb30BAHUE BHJEOMATEPHANIOB), oOpa3lamMMu a30THBIX U (PochOopHBIX yH0OpeHuil, moiaydeHue, coOMpaHue, pacro3HaBaHUE U
U3yueHHe CBOMCTB aMMHaKa, MPOBEJCHHE KAaueCTBEHHBIX PEaKUUi Ha MOH aMMOHHUS M (ocdaT-HOH W M3y4eHHE NPU3HAKOB MX NPOTEKAHUS,
B3aMMO/ICIICTBIE KOHILIEHTPUPOBAHHOW a30THOW KHCIOTHI C MeIbl0 (BO3MOXKHO HCIOJIb30BaHHE BHJIEOMATEpUANIOB), HM3y4deHHE Moenei
KPUCTANIMYECKUX PEmIETOK anMmasa, rpadura, QymiepeHa, 03HAKOMIIEHHE C MPOLIECCOM aJcOpOLUN paCTBOPEHHBIX BELIECTB aKTHUBHUPOBAHHBIM
yIII€M U yCTPOICTBOM MPOTHUBOIasa, NOJydeHue, cOOMpaHue, paclio3HaBaHUE U U3yYeHHEe CBOMCTB YIJIEKHUCIIOrO ra3a, IPOBeJeHNEe KauyeCTBEHHBIX



peakuuii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIMEH CHIMKATHON MPOMBIILIEHHOCTH,
pelIeHne SKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeiIe HeMeTalIbl U UX COCIMHEHUSI.

MeTaJuibl M UX COeAMHEHUS

OO0masi xapaKTepUCTHUKAa XMMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHHMM HX MOJIOKeHUs B llepuoanueckoil cucremMe XMMHUYECKUX
anemenToB JI. . MenneneeBa u crpoenust atromoB. CTpoeHue MeTauioB. MeTammyeckasl CBsI3b M METAJUIMUECKasl KpUCTaNIMYecKasl peleTKa.
DNEKTPOXUMHUYCCKHNA Psii HAMPSOHKCHU MeTauioB. OU3M4eckrue W XUMUYECKHe CBOWCTBAa MeTayuioB. OOmme crmocoObl MOTYYeHHUS METaJlIoB.
[lonsTie 0 KOpPpO3UU METAJIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Koppo3uu. CmuaBbl (CTallb, YyTyH, AIOPaIIOMHHHMA, OpoH3a) M HX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[[lenounble MeTaimnbl: nosiokeHue B Ilepumogmueckoit cucrteme xumudeckux sieMeHToB [l M. MenpaeneeBa, CTpoeHHE HX aTOMOB,
HaxoXkJieHue B mpupojae. Pu3nuveckne M XMMHUYECKHE CBOWCTBA (Ha mpuMepe HATpusi M Kaius). OKCHUIBI U THAPOKCHIBI HATPUS U KaJusl.
[IpuMeHeHne MEen0YHbIX METAJUIOB U UX COETMHEHUII.

[leouHO3eMeNbHBIE METAJIIIBI MAarHUM M KalbLMii: nosioxkeHue B Ilepuogmueckoil cucreme xumuueckux snemeHToB [[. M. Menneneesa,
CTPOCHHE WX aTOMOB, HaxOXxieHUEe B mpupojae. OPu3nueckue U XUMMUYECKHE CBOMCTBA MarHus U Kajblivs. BakHeilme coearnHEHUs! Kaablus
(okeun, rugpokcus, cosn). KECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuil: nonoxenue B Ilepumonnueckoin cucreme xumuueckux snemeHToB . M. MenneneeBa, cTpoeHHE aTOMa, HaXOXIACHUE B
npupojae. Pu3ndeckue U XUMHUECKHUEe CBOMCTBA amoMUHUSA. AMOTEepHBIE CBOMCTBA OKCHIA U THAPOKCHIA ATFOMUHUSI.

Keneszo: nonoxenue B llepuoanveckoi cucrteMe xumuyeckux 3iemMeHToB [. . MenaeneeBa, cTpoeHre aTomMa, HaAXO0XKIAECHUE B MIPUPOJIC.
dusnueckue 1 XMMUIECKHE CBOMCTBA kerne3a. Okcuasl, ruapokcuanl u conu xkenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U MOJTyUYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3laMi METAJJIOB U CILIaBOB, UX (PU3MYECKHMMH CBOMCTBAMHM, H3yUYEHUE PE3YIHTATOB KOPPO3UU METAIUIOB (BO3MOXKHO
WCIIOIb30BaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEM B3aMMOJICHCTBUS OKCHIA KaJbIUs M HATPUsS C BOJOM (BO3MOXKHO HCIOJB30BaHHE
BUJICOMATEpPHAIIOB), HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Mpollecca TOpPEeHUs JKele3a B KUCIOpOoAe (BO3MOXHO HCIIOJIb30BAHUE
BUICOMATEPHAJIOB), MPU3HAKOB MPOTEKAHMS KaUeCTBEHHBIX PEaKIIMi HA MOHBI: MAarHUs, KAIbIHUs, aTFOMAHUS, IMHKa, skene3a (1) u xenesa (1),
meau (Il), mHaGmioneHne W omHcaHWE TMPOILECCOB OKpAIIMBAHWS TUIAMEHM HOHAMU HATPHUS, Kalus M KaJbIUs (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIEOBaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS U THAPOKCH/IA IIMHKA, PEIICHUE IKCIICPUMEHTAIBHBIX 33]1a4 110
Teme «BaxkHeilme MeTalyIbl U UX COCTMHEHUSI.

XuMHS M OKpYKaOLIas cpeaa

BemectBa u MaTepuanbl B TOBCEIHEBHOM KU3HU YeloBeKa. be3omnacHoe UCToIp30BaHUE BEIIECTB M XUMUUYECKUX peakiuii B ObITy. [lepBas
MTOMOIIIb MPY XUMUYECKUX 0’KOTaX U OTPABIICHUSX.

XuUMHYecKoe 3arps3HEHHE OKpYXKaroulell cpensl (MpeaenbHas IOoMycTHMasl KOHIeHTpanus Beulects, naiee — [IJIK). Pomp xumun B
PEIICHUN PKOJIOTUYECKUX MPOOIEM.

Xumuueckuii IKcnepumenm:



M3y4eHHE 00pa3Il0B MAaTEPUAIOB (CTEKIIO, CIIJIaBbI METAJUIOB, MIOJTMMEPHBIC MATEPHUAIIBI).

Mesxicnpeomemmuwle cea3u

Peanu3arus MEXIIPEIMETHBIX CBA3CH NMPH M3YYCHHHM XUMHH B 9 KJIacce OCYIIECTBIISCTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATHUH, TAK ¥ MIOHATHH, SBJISIOIINXCS CHCTEMHBIMH JUIS OTACIBHBIX MPEAMETOB €CTECTBCHHO--HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIH (DAaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIM3, CUHTE3, KIacCH(HUKAIUs, NEPHUOINIHOCTD,
Ha0II0IeHNE, SKCTICPUMEHT, MOICTTUPOBAHNE, H3MEPEHUE, MOJICITb, SIBIICHUE, TAPHUKOBBINA Y (EKT, TEXHOIOTHS, MAaTepUAIIbL.

®dusnka: MaTepHs, aTOM, JJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, W30TOINbI, PaIHMOaKTHBHOCTH, MOJICKYJa, JJCKTPHUYCCKUN 3apsj,
MIPOBOJIHUKH, TOJYIPOBOJHUKH, JUAICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, Telo, OOBEM, arperaTHOe COCTOSIHUE BEIIEeCTBA, T'a3, pacTBOD,
paCTBOpI/IMOCTI), KpHCTaHHHqGCKaﬂ peméTKa, CIIJIaBBI, (1)I/I3I/I‘~ICCKI/I€ BCJIMYMHBI, €IUHHIIbI I/I3MepeHI/ISI, KOCMHNYCCKOC HpOCTpaHCTBO, IIJTAHECTHI,
3BE3151, ComHIIE.

buonorusi: ¢porocunTes, npixanue, ouochepa, 3KOCUCTEMa, MUHEPAIbHbBIC YIOOPCHUS, MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC
BEIIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIC HCKOIIAEMbIE, TOILTUBO, BOAHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBI IO XMMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PEe3yJIbTaThl OCBOEHMS IPOrpaMMbl OCHOBHOTO OOILIEro 00pa3oBaHMs JOCTUIAIOTCA B XOA€ OOy4eHHs XUMHHM B €IUHCTBE
yueOHOI M BOCIIMTATENILHOU ACATEIBHOCTH B COOTBETCTBUH C TPAJUIIMOHHBIMH POCCHUICKUMH COLMOKYIBTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMHU
[EHHOCTSIMH, MPUHATBIMH B OOIIECTBE MpaBUJIAMH U HOPMaMHU IOBEJICHHUS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMS, CAaMOPa3BUTHS H
COLMAJIN3ALUHU 00YJaOLINXCS.

JIMYHOCTHBIE PE3yNIbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIUXCS PYKOBOJCTBOBATHCS CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALMH U
pacUIMpEHKE OIIbITa IEATEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOT'O OTHOILEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIEAMIO, IOHUMAHUSA 3HAYCHUsS] XUMUYECKON
HAyK{ B KHM3HH COBPEMEHHOI'0 00IECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOM MH(OpMAIUel 0 mepeaoBbIX JOCTUKEHUIX U OTKPBITUAX MUPOBOIL
1 OT€YECTBEHHON XMMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MIPEACTABJICHUS O COLMAIBHBIX HOPMaxX M MPABUWIAX MEKIUYHOCTHBIX OTHOILIEHUN B KOJUIEKTUBE, KOMMYHMKAaTUBHON KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJIE3HOH, y4eOHO-UCCIe10BaTeIbCKOW, TBOPUECKON U APYIUX BUAAX AEATEIbHOCTH, TOTOBHOCTU K pa3HOOOpa3HOW COBMECTHOM
JeSITEIbHOCTH TPU BBIIIOJIHEHUH Y4€OHBIX, NIO3HABATEJIbHBIX 3a/1a4, BHIMOJIHEHUH XUMUYECKUX IKCIEPHMEHTOB, CO3/aHUN Y4€OHBIX IPOEKTOB,
CTpEMJIEHMSI K B3aMMONOHHMMAHHIO U B3aUMOIIOMOLIM B MpoOIecce 3TOM y4eOHOW AEsITeTbHOCTH, TOTOBHOCTH OILIEHHMBATh CBOE MOBEJACHHE U
IIOCTYIIKU CBOMX TOBAPUIIEH C MO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YY4ETOM OCO3HAHMS IOCIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE U XUMHUYECKONW PEaKIMM, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKU U
COCTaBJISIOLINE OCHOBY JJIS MIOHUMAaHUSI CYIIIHOCTH Hay4YHOUM KapTUHBI MUpA, IPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOJIbI,
B3aUMOCBSA35X YEIIOBEKA C IIPUPOJHOMN CPEI0i, O POIU XMMHUH B IIO3HAHUU YTUX 3aKOHOMEPHOCTEH;

MO3HaBaTeIbHbIE MOTHBBI, HallpaBlIEHHbIE Ha IOJIyY€HHE HOBBIX 3HAHMHA 0 XWMHH, HEOOXOAMMBIE IS OOBSCHEHHS HaOII0JaeMbIX
MIPOLIECCOB U SIBJICHUN, MO3HABATEIbHON, MHPOPMAIIMOHHON M YMUTATENbCKOW KYJIBTYPBI, B TOM YHCJE HABBIKOB CAMOCTOATEIHHOW paboThI ¢
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOil, TOCTYIHBIMU TEXHUYECKUMU CPEJCTBAMH UH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYeHHIO U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K €aMOOOpa3OBaHHIO, IPOEKTHOW H
UCCIIEI0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBHIOOPY HAIIPaBIECHHOCTH U YPOBHS O0YUYEHHUs B JalbHEUIIIEM;

4) hopMUpOBaHUS KYJIbTYPbI 310POBbSI:



OCO3HaHUE IIEHHOCTH >KM3HHU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3J0POBBIO, YCTAaHOBKHM Ha 3J0pOBBI 00pa3 KU3HH, OCO3HAHUE
MOCIEACTBUM W HEMPHUSATHE BPEAHBIX MPHUBBIUEK (YHOTPEOIEHUS aTKOTONs, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTU COOJIOJCHUS TPABHII
0€30MMacHOCTH NP OOPAIICHIH ¢ XHMHYECKUMU BEIICCTBAMHU B OBITY M PEAIbHON JKU3HH,

5) Tpy10BOro BOCIIMTAHUS

HWHTEpEC K MPaKTHIECKOMY M3yUEHHUIO Ipodeccrii 1 Tpyaa pa3IudHOTro POJa, YBaXEHUE K TPYAY U pe3yibTaTaM TPYJIOBOU NEITEIbHOCTH, B
TOM YHCJIE HAa OCHOBE TNPUMEHEHUS NPEIMETHBIX 3HAHUN 10 XUMHUH, OCO3HAHHBIA BBHIOOP WHAWBHUIYATBbHOW TPACKTOPUU MPOJOIKCHUS
oOpa3oBaHusl C YYETOM JIMYHOCTHBIX HMHTEPECOB W CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, yCHENTHON
npodeccnoHaNbHOM NeATEIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHH, TOTOBHOCTD aalTUPOBATHCS B MPOQPECCUOHAIBHOMN Cpejie;

6) 3K0JIOrH4eCKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJ1eCO00pa3HOe OTHOIICHHUE K IPUPOIC KaK HCTOYHUKY KU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHKE 1IEHHOCTH
3JI0POBOTO U 0€30MacHOro 00pasa >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3MYCCKOMY U ICUXUYECKOMY 3I0POBBIO, OCO3HAHHE
LIEHHOCTU COOIIOICHUS TpaBUIl OE30MaCHOTO MOBEACHUS MPU PadoTe C BEIIECTBAMH, a TAKXKE B CUTYaLUAX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU
JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHS, IMOJIydaeMbIe MPH HM3YYCHWHM XUMHH, Ui PEIICHUsS 3a7ad, CBSA3aHHBIX C OKPYXKAIOMIEH MPUPOTHON
CpPEeIIOi, JIJIsl TIOBBIMICHUST YPOBHS KOJOTHUYCCKOW KYJIbTYPhI, OCO3HAHUS TJI00ATHHOTO XapaKTepa IKOJOTHICCKUX MPOOJIeM U MyTeH WX PeIIeHUs
MIOCPEJICTBOM METOJOB XHUMHHU, 3KOJOTMYECKOTO MBIIUICHUS, YMEHHS PYKOBOJICTBOBATHCS MM B I103HABaTEIbHOM, KOMMYHUKAaTUBHOW H
COLIMAJIbHOM MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B cocraBe meranmpenMeTHBIX pe3yJbTAaTOB BBIICISIOT 3HAYMMbIC A (HOPMUPOBAHHUS MHPOBO33PEHHS OOIICHAyYHBIE MOHATUS (3aKOH,
Teopus, MPHUHIIUII, TUIOTe3a, (aKT, CUCTeMa, MPOIECC, IKCIEPUMEHT U JAPYroe.), KOTOPhIE MCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX
mpeIMeTax M TMO3BOJISIIOT Ha OCHOBE 3HAHHWI M3 JTUX MpeaMeTOB (HOpPMHpPOBATh MPEACTABIEHHWE O LEJIOCTHOM HAaydyHON KapTHHE MHUpa, U
YHUBEpCalIbHbIe YUeOHbIC NeHCTBUSI (MI03HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYISATHBHBIC), KOTOPBIE 00€CTeunBaoT (HOPMUPOBAHNE TOTOBHOCTH
K CAaMOCTOSITEIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOM IeATeTLHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble Jornyeckne a1eMCTBUSA:

YMEHUS UCIOJIH30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUSI TP OCBOCHUH 3HAHUN: PACKPBHIBATh CMBICT XUMHUUYECKUX MOHATHH (BBIACISTH MX
XapaKkTepHbIC MPU3HAKHA, YCTAHABIUBATh B3aUMOCBS3h C JPYTUMH TOHSATHSMHU), UCIIOIH30BATh TOHIATHS 1T OOBSICHEHUSI OTACIBHBIX (DAKTOB U
SIBIICHUH, BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIS KIACCH(PUKAIUU XUMUYECKUX BEUIECTB U XMMHUYECKUX pPEaKIUd, YCTAaHABIMBATH MPHUUYUHHO-
CIIEJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMU W3YYEHHsSI, CTPOUTH JIOTMUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIEIYKTUBHBIC, M0 AHAJIOTUH), JENaTh
BBIBOJIBI U 3aKJIIOUECHUS;

yMEHUE TPUMEHATh B TIPOIECCe TO3HAHUSA TMOHATHA (MPEAMETHBIE M METANpeIMETHBIC), CHUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH,
UCIONIb3YyEMbIE B XHMHH, NPeoOpa3OBHIBATh MIMPOKO NPUMEHSEMbIE B XUMHH MOJEIBHBIC MPEICTABICHUS — XUMHUYECKUU 3HAK (CHMBOJ



JJIEMEHTa), XUMHuYeckas ¢GopMylia M ypaBHEHHE XHUMHUYECKOW pEaKIHH — IPH pelIeHWH Y4eOHO-TIO3HABATEIbHBIX 3a/ay, C Y4YETOM STHUX
MOJIETIbHBIX IPEACTABICHUI BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHBbIE NPU3HAKM H3Y4aeMbIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U
XUMHAYECKHX PEaKIMH, BBIBIATH OOIIMEe 3aKOHOMEPHOCTH, MPUYMHHO-CIIEICTBEHHBIC CBS3M M TPOTUBOPEUYHMS B H3YyYaeMbIX Hpoleccax H
SIBJICHUSIX.

Ba3oBble uccienoBarejabcKue eiicTBUA:

YMEHHUE HCIIONB30BaTh MOCTABICHHBIE BONPOCH B KAaueCTBE MHCTPYMEHTA IO3HAHUS, a TaKKe B KayeCTBE OCHOBBI JJs (POPMHPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTU BbICKA3bIBAEMBIX CY)KJIEHUN;

MpUOOpETEeHUE ONbITa MO IJIAHUPOBAHUIO, OPraHU3AlMU U TPOBEICHHUIO YYEHHYECKUX HKCIEPHUMEHTOB, YMEHHE HaOII0JaTh 32 XOJ0M
Ipolecca, CaMOCTOATEILHO MPOTHO3UPOBATH €ro pe3yabTaT, GopMyarpoBaTh 000OIEHUS U BBIBOJBI IO PE3yjbTaTaM MPOBEAEHHOTO OIbITA,
MCCIICIOBAHMSI, COCTABIISATH OTYET O MIPOJICTAHHON padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOMpATh, aHAJTU3UPOBATh W HHTEPIPETUPOBATh HMH(OPMAIMIO Pa3TUYHBIX BHIOB M (POPM MpEACTaBICHUS, MOIYyYaeMYIO0 W3
pa3HbIX MCTOYHUKOB (HAyYHO-TIOMYJSApHAs JIMTEpaTypa XMMHYECKOrO COJEp:KaHWs, CIpaBOYHBbIE MOcoOus, pecypchl MHTepHeTa), KpUTHUECKH
OLIEHUBATh MPOTHBOPEYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHSATh Pa3InYHbIE METOABI U 3aIPOCHI IPU MOMCKE U 0TOOpE MHPOPMALIMU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX IS
BBINOJIHEHUS] y4eOHBIX M IO3HABATENBHBIX 33Ja4 ONPEAEIEHHOTO THIA, MPUOOpPETEeHUE OMbITa B OOJIACTH MCIIOJIb30BAaHHUS MH(POPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBIaJIeHUE KYIbTYpPOil aKTUBHOTO MCIIOJBb30BAHMS PA3IMUHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIHHO BBIOUPATH
ONTHUMAaJIbHYIO (hopMy MpencTaBieHHs] MHPOPMAMK U WJUTIOCTPUPOBATH PEIIaeMble 3aJlaud HECJOKHBIMHM CXEMaMH, JuarpamMmMmamu, JIpyruMu
dhopmamu rpadUKu ¥ UX KOMOUHAIIMSIMU;

YMEHHE HCIOJIb30BaTh U aHAJU3UPOBaTh B Ipolecce y4yeOHOM M HCCIEe0BATENbCKOM AEATENbHOCTH HH(GOPMAIMIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEIILCKOT0 X0341HCTBA U TPAHCIIOPTA HAa COCTOSTHUE OKPY’KAIOLIEN PUPOJHON CPEJIBI.

KoMmyHukaTHBHbBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHHMS 33/1aBaTh BOIPOCH! (B X0/€ Auanora u (Win) AUCKYCCUH) M0 CYIIECTBY 0OCYX AaeMOl TeMbl, ((OpMyYIHpOBaTh CBOU MPEIIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS NIPETIOKEHHON 3a]aun;

YMEHUS MPEACTABIATH MOJYyUYCHHbIE PE3YJIbTAaThl TO3HABATENLHOMN /IESITENIbBHOCTH B YCTHBIX M MUCHbMEHHBIX TEKCTAX; JelaTh MPE3EHTAIUI0
PEe3YIBTATOB BBIMOJHEHUS XUMHUYECKOTO AKCIEpUMEHTa (JTabopaToOpHOTO OIBITa, JTA0OPaTOPHOU PabOThI MO MCCIEIOBAHUIO CBOMCTB BEIIECTB,
y4eOHOTO MPOEKTA);

YMEHUS Y4eOHOTrO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIbHON U MCCIEI0BATEIbCKON JIEATENILHOCTH MPH PELICHUH
BO3HHUKAIOIMIKUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIVIACOBAHUS MO3UIMH (00CYXIeHHsI, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEUCTBUH, OIpe/ieJIeHHe KPUTEPUEB 110 OLIEHKE KayecTBa BBIIIOJIHEHHOM pabOThI U ApyTHUE).

PeryasiTuBHble yHHBepcaJibHbIe y4eOHble AeiicTBUS:



YMEHHE CaMOCTOSITENIbHO OINpEAeNATh LEIN ACSITeNbHOCTH, IJIaHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATH M MPU HEOOXOAMMOCTH
KOPPEKTHPOBAaTh CBOIO JIEATENBHOCTh, BBIOMpaTh Hambosee 3((GEeKTUBHBIE CIMOCOOBI peuleHHs Y4YeOHBIX U IO3HABATENbHBIX 33724,
CaMOCTOSITEJIBHO COCTaBJISATh UM KOPPEKTUPOBATH MPETI0KEHHBIA aITOPUTM JAEHCTBUIM IIPU BBIMNOJHEHUU 33JJaHUI C YYETOM MOJYYEHUSI HOBBIX
3HaHUNA 00 U3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIUSIX, OLEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW IIeNu, yMEHUE
HCII0JIb30BATh U aHAJU3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 3a/1aHUM.

NPEJIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pE3yNbTaTOB 1O OCBOCHHUIO O0S3aTENILHOTO COJEp)KaHUS, YCTAaHOBIEHHOTO JaHHOW (QenepanbHOil pabodeit
MPOrpaMMOii, BBIICNAIOT: OCBOEHHBbIE OOYYAIOIIMMHUCS HAy4dHbIE 3HAHHS, YMEHHUS U CHOCOObI AeWcTBUiA, crienuduyeckue s MpeaMeTHOU
o0nactu «XuMUs», BUABI JEATEIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHHUS, €T0 MHTEPIpPETaluu, MPeoOpa3oBaHNI0 U MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIlUsX.

K konimy oOyuenusi B 8 kjacce npeaMeTHbie pe3yiibTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Yy OOYYAIOUIUXCS
YMEHHUI:

® PAaCKpbIBATH CMBICII OCHOBHBIX XUMUYECKUX IMOHATHUN: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BEILIECTBO,
cMech (OJHOpOJIHAS U HEOJHOPOIHAs), BaJICHTHOCTh, OTHOCUTENIbHASL aTOMHAsi M MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBas JOJs XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHHH, MOJISAPHBIM OOBEM, OKCHUJ, KHUCIOTa, OCHOBAHHE, COJb,
3JEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKHUCIICHHS, XMMHUYECKas peakius, KJIacCU(PUKAIMS PEaKIHil: peakiuu COSIUHEHUs, pPeaKIuu
Pa3NoKEHUs, PEaKMu 3aMeIleHUs, peakiuu OOMeHa, K30- M HHAOTEPMUUYECKUE PEaKIUHU, TEIJIOBOM 3(PQeKT peakuuu, aapo aroma,
ANEKTPOHHBIN CIOK aToMa, aTOMHAasi OpOUTalb, paalyC aTOMa, XUMUYECKasl CBSI3b, MOJSIPHAS U HEMOJSpHAsi KOBAJICHTHAs CBSI3b, MOHHAS
CBSI3b, NOH, KATHOH, aHUOH, PACTBOP, MacCOBas JI0JIsI BEIIECTBA (MPOLIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE;

® JUUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATAA M TPUMEHSTh OTH TIOHATHS TIPU ONMHCAaHUU BEIIECTB M UX
IIPEBPAILCHHUI;

® JCIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JIJIsi COCTaBJICHUS (hOPMYJT BEIIECTB U YPABHEHUN XUMHYECKUX PEaAKIIHi;

® OMNpeeNsITh BAJIGHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHHSX, CTETICHb OKHCIICHUS AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
MIPUHA/IICKHOCTh BEIIECTB K OMpPENEIEHHOMY KIIACCy COSAMHEHH 1Mo GopMynaM, B XUMUYECKOW CBsI3U (KOBAJICHTHAS U MOHHAS) B
HEOPraHWYECKUX COCINHEHUSX;

e packpbiBath cMbIci [Iepunoanueckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTpUPOBATh MOHUMAHNE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKUX 3JIEMEHTOB OT MX MOJIOXKEHUs B llepuoamyeckoil cucreme, 3aKOHOB COXPAHEHHSI MACChl BELIECTB, ITOCTOSIHCTBA COCTABA,
ATOMHO--MOJIEKYJIIPHOTO yY€HHUs, 3aKOHa ABOTaipo;

® ONUCHIBATh U XapaKTepu30BaTh TabmuuHyto Gopmy Ileproanyueckoii CUCTEMbl XHMHUYECKUX DJIEMEHTOB: pa3lnyaTh MOHSATHS «TJIaBHAS
noarpynna (A-rpynma)» u «mobounas noarpynna (b-rpymma)», manbie U OONbIINEe TMEPUOABI, COOTHOCUTH O0O3HAUEHUS, KOTOPHIE
umerorcss B Tabmuie «llepuoamueckas cucrema xummueckux snmemeHToB JI. M. MenpaeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU



CTPOCHHSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsij sapa, oOIee YMCIIO 3JIEKTPOHOB M pacIpelesieHue MX IO 3JIEKTPOHHBIM
CII0SIM);

KJaccu(UIIUPOBATh XMMUYECKHE AJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUECKUE PeaKkIiy (TI0 YHUCIYy M COCTAaBY YYacCTBYIOLIUX B
pEaKIuy BEIIeCTB, M0 TEIUIOBOMY D (DEKTy);

XapaKTepru30BaTh (OMHMCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB PA3IMYHBIX KJIACCOB, IMOATBEPXKIas ONHMCAHHWE NPHMEpaMH
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

NPOTHO3MPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT HMX KAayeCTBEHHOTO COCTAaBa, BO3MOXKHOCTH TNPOTEKAaHHMS XHUMHUYECKHX
MPEBpAILCHUH B PA3TUYHBIX YCIOBUIX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEUIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO 3JeMEHTa 1o (opmyIe
COETMHEHUS], MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI [0 YPABHEHHIO XMMUYECKON PEaKIty;

NPUMEHSATh OCHOBHBIC OIEPALMH MBICIUTEIBHOW NEATEIbHOCTH — aHalM3 W CUHTE3, CpaBHEHHE, OOOOIIEHME, CHCTEeMaTH3aluIo,
KJIacCHU(HKALUIO, BBIABICHUE NPUYUHHO--CICACTBEHHBIX CBS3€H — JUIS HM3Y4YEHHUs CBOWCTB BEINECTB M XHMUYECKUX DEaKIHH,
€CTECTBEHHO-HAay4YHbIC METO bl IO3HAHMS — HAOII0ICHNE, N3MEPEHHE, MOJICTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN M MBICIICHHBIH);
ClIeZIOBaTh MpPaBHUJAM TOJH30BAHUS XUMHUYECKOW IOCYAOH W JabopaTOpHBIM 000pyIOBaHHMEM, a TaKKe IpaBHJIaM OOpAaIICHHUs C
BEIIECTBAMH B COOTBETCTBHU C WHCTPYKIHMSMH IO BBIIOJIHEHHIO JIAOOPATOPHBIX XUMHYECKHUX OIBITOB IO TOJYYCHHIO U COOMPAHHIO
ra3oo0pa3HbIX BemiecTB (BOJOPOAAa W KHCIOPOJa), MPHUTOTOBICHUIO PAaCTBOPOB C ONPEACTIEHHONH MacCOBOHM 0JIel pacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATH M NMPOBOJNUTH XUMHUYECKHE KCIIEPHUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IIENIOYEH W KHUCIOT C MOMOIIBIO
MH/IUKATOPOB (JIaKMYC, (PeHOIPTATICHH, METUIIOPAHXK U APYTHE).

K KOHIY 06y‘IeHI/I$I B 9 Kkiacce MNPEAMCETHBIC PE3YJIbTATHI Ha 0a3oBOM YPOBHE OOJIZKHBI OTpaKaTb C(i)OpMHpOBaHHOCTI) y 06y11a10m1/1xc51

YMCHMMN:

PAacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHITUN: XUMUYECKHI AJIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, aHHOH, MPOCTOE BEUIECTBO,
CJI0’KHO€ BEILIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIIbHOCTh, CTEIIEHb OKUCIICHHS, XUMHYECKas Peaklns, XUMAYECKasl CBA3b, TEMJIOBOM
3¢ (deKT peakuuu, MOIb, MOJSPHBIA O00BEM, PacTBOp, ANEKTPOJIUTHI, HEITEKTPOIUTHI, DIEKTPOIUTHUECKAs TUCCOLUAIUS, PEAKIIHH
MOHHOTO OOMeHa, KaTalau3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMbIe U HEOOpAaTUMbIC PEaKIMH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peaKIuu, OKUCIUTETh, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHUE, aJNIOTPONHS, aM(pOTEPHOCTh, XUMHUYECKast CBS3b (KOBaJEHTHAs,
WOHHAs, METAJUTMYECKas), KpUCTaJUTMUecKas peIiéTka, KOPpPO3Us METaJJIOB, CIUIABBI, CKOPOCTh XHMHUUYECKOW PpEeaKIuH, MPeaebHO
nonyctuMas konueHTpamus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHWYECKUX IIOHATHM W TNPUMEHATH OTU IOHATUSA NPU ONUCAHUM BEIIECTB U UX
[IPEBPALLICHHUI;

UCIOJIb30BaTh XMMHUYECKYIO0 CHMBOJIUKY JIJIsl COCTaBJICHHs (JOPMYT BEIIECTB U ypPaBHEHUN XUMUYECKUX PEAKIUH;

ONPEACISTh BAJIEHTHOCTh M CTEIEHb OKHUCIEHUS XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3IUYHOTO COCTABA, MPUHAICKHOCTD
BEIIIECTB K OMpPENEIEHHOMY KJIacCy COCIWHEHUU 1Mo (opMmyliaM, BUJ XUMHYECKOW CBSI3M (KOBAJICHTHAs, MOHHAS, METAJNIMYECKas) B



HEOPraHMYeCKUX COEAMHEHMSX, 3apsii MOHa IO XMMHYECKOH ¢opMmyne, XapakTep cpeibl B BOJHBIX PAacTBOpPAaX HEOPraHUYECKUX
COCIMHEHUH, TUII KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbich Ilepuoaudeckoro 3akona /. M. MenneneeBa u JeMOHCTPUPOBATh €r0 MOHUMAHKE: ONMMCHIBATH M XapaKTepU30BaTh
Tabauunyo ¢opmy Ileproanyeckoil cHUCTEMBI XMMHUYECKHX 3JIEMEHTOB: PAa3NIM4aTh MOHSATHS «rJ1aBHas moArpynna (A-rpymma)» u
«1o0ouHas noarpynna (b-rpynmna)», Manele U OGOnbLIME MEPUOABI, COOTHOCUTH 0003HAUEHHs, KOTOPbIE MUMEIOTCS B MEPUOAMYECKON
TabJIUIe, ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sipa, oOliee YKCIIo 3IEKTPOHOB
U pacipeaesieHue UX IO JIEKTPOHHBIM CII0SIM), OOBSICHATH 00IIHe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB M UX COSIMHEHHN
B IIpeZiesiaX MaJIbIX TIEPUOOB U IIIABHBIX MOATPYII ¢ yY4ETOM CTPOEHUS UX aTOMOB;

KJ1accu(UIUpPOBaTh XMMUYECKHE JIEMEHTbI, HEOPIraHUYECKHUE BEIeCTBA, XUMUUYECKHE PEaKIMU (110 YUCILy U COCTAaBY Y4acTBYIOLIUX B
peaKIy BEHIECTB, 10 TEIUIOBOMY (D (EKTy, IO U3MEHEHHIO CTETICHEH OKUCIICHUS! XUMHUYECKUX IIEMEHTOB);

XapakTepu3oBaTh (ONUCHIBATh) OOLIME U cHenu(UUecKue XUMHMYECKHE CBOMCTBA IPOCTBIX M CIIOKHBIX BELIECTB, IMOJITBEpPXkAas
OIMCaHKUE PUMEPAMHU MOJICKYJISIPHBIX U HOHHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIHii;

COCTABJISATh YPABHEHMSI JICKTPOJIUTHUECKONW TUCCOLUALMN KHUCIIOT, IIeJI04Yeld U coiel, NOJIHbIE U COKpALIEHHbIE YPAaBHEHUS pPeaKIUi
MOHHOTO OOMEHa, YpaBHEHUS PpEeaKLUil, MMOITBEP’AAIOUIMX CYLUIECTBOBAHME TI'€HETUYECKOM CBS3M MEXAY BELIECTBAMU PA3JIMYHBIX
KJIaCCOB;

PacKpBIBaTh CYIIHOCTh OKUCIIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKIHI MOCPEIICTBOM COCTABIICHUS JIEKTPOHHOTO OallaHCa ATHX peaKlni;
MIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHS, BO3MOXHOCTH HPOTEKaHMS XMMUYECKHUX IpeBpallleHuil B
Pa3NUYHbBIX YCIOBUSX;

BBIUUCIIATE OTHOCHUTEJNBbHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JIOJNIIO XMMHUYECKOTO 3JeMEHTa Mo (opmyIe
COEIMHEHUS], MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOANTH PACUETHI IO YPAaBHEHUIO XMMUYECKON peakiui;

coOirofaTh MpaBuUjia IMOJIb30BAHMUS XMMHUYECKOM NOCYyA0H M J1abopaTOpHBIM O0OpYyIOBaHMEM, a TaKXKe MpaBWiia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSAMH IO BBITOJHEHHIO JJAOOPATOPHBIX XUMHMUYECKUX OMNBITOB MO TMOJIYYEHHIO U COOMPAHHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOro ras3a);

MIPOBOJIUTH PEAKIINH, TTOTBEPIKIAIONINE KAYeCTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPHI -, OpPOMU/I-
, Wommnm-, kapOoHaT-, Qocdar-, cuIHMKar-, Cyiabdar-, THIAPOKCHUA-WOHBI, KATHOHB AMMOHHMS W HOHBI HM3yYCHHBIX METAJUIOB,
MIPHUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAaHWMYECKHX BEIIECTB;

NPUMEHSATh OCHOBHBIE OIEpallMM MBICIUTEIBHONW JEATENIbHOCTH — aHajdh3 M CHHTE3, CpaBHEHHE, 000OIIeHHe, CHUCTeMaTH3allMIo,
BBISIBIICHUE TMPUYMHHO-CIICACTBEHHBIX CBSI3€H — Ui WM3YYeHUS CBOWCTB BEIIECTB M XWMHYECKHX PEaKINi, €CTeCTBEHHO-HAy4YHbBIE
METO/bI O3HAHUS — HAOJII0/ICHHE, U3MEPEHHE, MOJIeTUPOBaHHE, SKCIIEPUMEHT (peaIbHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c¢
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoa. [lonsitue 5 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoxa.Ilonstue o kucnorax 3 1 bubnnorexka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasuery 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
31 XHMHHECKIX dieMenToB [, 1. ! https://m.edsoo0.ru/7f41837c
Mennene-eBa. CTpoeHue
aToMa
XuMHUecKasi CBSI3b.
3.2 OKHUCIIUTEITBHO- 8 bubmiorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHTCIIbHBIC PCAKIINU
bu6mmoreka [IOK
Hroro no pasery 15 https://m.edso0.ru/7f41837c
Pe3epBHOE BpeMst 3 bubmorexa LIOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BenecTBO 1 XUMHYeECKHE PeaKIUun
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peaxiui https://m.edso00.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
N s 6
' DIICMEHTO PYHIEL -€pa 1 ee https://m.eds00.ru/7f41a636
COEZIMHEHUS
06
23 sneviemron VA-rpymnu, Aor docpop e T ;  DuGwore LOK
' PYHIEL ’ P https://m.eds00.ru/7f41a636
COCIIMHEHUS
: JIEMEHTOB -Tpynmbl. YT "
. pyn poA https://m.edsoo0.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO011e CBOMCTBA METAILIIO 4 bubmmorexa LIOK
) He CBOMCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 htts://m.eds00.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmrorexa LIOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N Kosaun4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Ponb xumuu B 1 06.09 bu6mmoreka [IOK
KU3HM yesoBeka. Tena u BeriecTBa ' https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeTomax 1mo3HaHUS B 1 08.09 bu6mmoreka [IOK
XUMUH ' https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 1 13.09 bubnuorexa [JOK
obparienus ¢ 1ab0paTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucrele BemecTBa 1 cMecu. CiocoObl 1 15.09 bu6mmoreka [IOK
pasenenus cMecei ' https://m.edsoo.ru/ff0d26ca
IT 02
5 «II;);KT;IZ;C;: ihi:fz;ii npuMepe 1 1 20.09 Bubmiorexa LIOK
8 . PHNEP ' https://m.edsoo.ru/ff0d28c8
OYUCTKHU NTOBapEHHOU COJIN)»
bu6nmoreka [JOK
6 A 1 22.09
TOMBLT MOTCRYIRL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 9709 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKHX JJIEMCHTOB ' https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 I1 1 29.09
POCTRIC | CHOXHRIC BEMleoTha https://m.edsoo.ru/ff0d2a6¢
bubmuoreka [JOK
9 A - 1 04.10
TOMHO-MOJIEKY/ISIPHOE YUEHHE https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa 1 06.10 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BelecTB. XUMU4ecKasi GopMyIa.
BajieHTHOCTh aTOMOB XMMHUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAg Macca.

bubmuorexa [JOK

1 OTHOCHTE IbHAS MOJICKYJISIPHAS Macca 13.10 https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIs1 XUMHYECKOTO 18.10 bu6mmorexa [IOK
3JIEMEHTA B COCIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. 20.10 bu6mmoreka [JOK
MogsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. 9510 bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUS NIPOTEKaAHUS 9710 bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 08.11 bubnuoteka [JOK
XUMUYeCKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BELIECTBA 110 YPaBHEHUSAM 10.11 Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Knaccudukanms XuMuaeckux
18 peaKuI/Ig) (CO?I[I/IHCHI/ISI pasioKeHus 15.11 Bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 DHIUKIIONEINUCT. 0606ymelele u 17.11 bubmorexa HOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme 99 11 bubnnorexka [JOK
«BerecTBa 1 XUMUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecsk razos. Cocras 2411 bubnmuorexa [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMHUYECKHUE CBOMCTBA

bubmuoreka [JOK
22 KHUCIOpoAa (peaKIuy OKUCIICHHS, 29.11 https://m.edsoo.ru/f0d4614
ropenue). [lonsarue 06 okcumax
CriocoOBbI MoTy4eHHsI KHCIOPOaa B
23 nabopaTopuu prOMBII_HJIerH(iTI/I. 01.12 bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Tpumenenue kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O 06.12 bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUYCCKHUX PEAKITHIX
TornuBo (HedTh, Yroib U METaH).
25 3arpﬂ3H61§He(11;03n}}llrxa CHOCOOBI Zro 08.12 bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILCHHSI
[TpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe u I():061/1paH1/Ie 13.12 Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopox — anemeHT u npocroe 15.12 bubnmnorexa [JOK
BeecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUECKHE CBOMCTBA 20.12 bu6nmoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 [ToHsITHE O KUCIIOTaX U COJISAX 22.12 https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MosTydeHus BOAOPOa B 97 12 bubnmoreka [JOK
1abopaTopuu ' https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas pabora Ne 4 o Teme Bu6morexa LIOK
31 «ITomyuenue u cobupanue Boopo/a, 29.12

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABorazpo 10.01 https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY 12.01 BuGmnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE 17.01 Bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUH Ta30B
35 dOu3nvecKkrue U XUMUYECKHE CBOMCTBA 19.01 bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [Tonsitue 00 24.01 bubnuorexa [JOK
MHJIUKATOpaXxX https://m.edso0.ru/ff0d59e2
Boga xak pactBopuTenb.
37 HacsIieHHble ¥ HEHACHIILICHHBIE 26.01 bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
ITpakTruyeckas pabora Ne 5 o Teme
«IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
38 .. . . 31.01
onpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast pabota Ne2 o reme 02.02 bubnuoreka [IOK
«Kucnopoa. Bogopona. Bona» ' https://m.edsoo.ru/ff0d6342
OKcupl: coCTaB, KJIacCUpUKaIs, bu6mmorexa [IOK
40 07.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyyenne u XMMHUYECKHE CBOMCTBA
41 Kchy:THLIX OCHOBHBIX U 09.02 bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, 14.02 bu6nmoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenue u XuMHUYECKHE CBOMCTBA 16.02 bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kimaccudukanms, bu6mmoreka [IOK
44 21.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XUMHYECKUE CBOWCTBA 98.02 bubmuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa
46 cnoco((SI,II) nzz)nyq)eﬁml XI/IMI/I‘-IZIC)KI,/IC 01.03 bubmorexa IOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe 06.03 bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
I'eneTnyeckas CBSI3b MEXK,
48 KJIaccaMH HeOpFaHI/I‘{eCKI/II;(y 13.03 bubamorexa IOK
. https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U cCUCTEMaTU3AIIHS 15.03 bubnuoteka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OCI:E))BHBIG KJ'II;CCBI HEOPraHUYECKUX 20.03 Bubmiorexa LIOK
o https://m.edsoo0.ru/00ad9ela
COCTMHECHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 lelinqeecxzx BHCMGHT(():;. l(?IOH;IITII/Ie 0 22.03 bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
52 Hegnonnqecmﬂ cucreMa 03.04 bubmorexa HOK

XUMHYECKHUX deMeHTOB /JI. .

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Menpeneena

bu6mmoreka [IOK
>3 Hepmozt, rpymmbt, HOXTpyIIs: 05.04 https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX 12.04 bubnuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
Ctpoenue 3J1eKTPOHHBIX 060JIO‘ICKU Butmnorexa LOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit 17.04
https://m.edsoo.ru/00adaébc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B 19.04 bubnuorexa [JOK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuonuyeckoro 3aKkoHa
57 JUISl pa3BUTHS HAYKH U NIPAKTUKU. [1. 94.04 bubnnorexa [JOK
U. MenneneeB — yuéHblil, menaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB 26.04 bubnmnoreka [JOK
XUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HNonHnas xumuyeckas cBs3b 01.05 httos://m.edso0.ru/00adac34
60 KoBasieHTHas monsipHas XuMU4ecKas 03.05 bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrtHas HenossspHast 08.05 bubmuorexa [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Cremnetth OKHCCHHS 10.05 https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC 15.05 bubnmuorexa [JOK

peakmuu

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

bubmuoreka [JOK

64 OKHCIUTEIIN U BOCCTAHOBHUTEIN 1 17.05 https://m.eds0o.ru/00adb076
o | o |
CBS3En https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O600111IeHIE 1 1 24.05 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepBHbiit ypok. O6001eHne u 1 bubnnorexa [JOK
CHUCTEMATH3AIMS 3HAHWM https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pa3oBaTe/bHbIC
padoThI padoTshI pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XuMH4eckux 3aementos 1. U. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHUH
2 3BOﬁCTB xiMquCKHX 3JICMEHTOB 1 bubmmorexa LIOK
) https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buinl XMUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUTNIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HaHWI OCHOBHBIX pa3/elioB Kypca
8 Kmacca»

6 Knaccudukanus XumMuueckux 1 bu6nmoreka [JOK
peaKIuii o Pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IlTousiTHE O CKOPOCTH XUMUYECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEaKIIUIX
IlousTHE 0 XUMHUYECKOM Bu6morexa LIOK
8 paBHOBecu#. PaKTOPHI, BIUSIONINAE 1

Ha CKOPOCTh XUMHUYECKOW PEAKIINH

https://m.edso0.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
9 OxucCIUTENHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 ,Z[I/IC(IJ)OHI/IaI_II/II/I.pCI/IJ'IBHBIe U cia0ble bubmorexa [JOK
https://m.edso0.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHE 0 TUIpONIU3E CoNeit bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 «I?eHIeHHe 3KC1'IpepI/IMeHTaJ'II)HI)IX Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3aau»
KonrtponbHast pabora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
PEaKIuy B pacTBOPAX»
18 OO1m1ast XapaKTEepUCTHKA raJIOreHOB. bubnuorexa [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 €CKHE CBOMCTBA, IIOIyUEHHE,
RMITECICHE CEOHCTER, TOTYHEHH https://m.edsoo.ru/00ade104
IIPUMEHEHNE
IT e 6ota No 2 emMe
20 «IEI)?)?HZH;?:OI?;;J; KI/ICJI::LIT i bubmmorexa LIOK
YEHIT S S0 ’ https://m.edso0.ru/00ade348
n3ydeHue e€ CBOHCTB»
B
21 smmscoxnx peasta, con o biGiorera LIOK
PAIIL, A https://m.edsoo.ru/00ade488
U3 PEareHTOoB JIaH B U30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUT CEPHI.
Haxoxnenue cepsl u eé bubnnorexka [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBo1opo/1, CTpOEHHE,
24 @Hznqefmiei xnlimquKHe Brbmiorexa LIOK
5 https://m.edsoo.ru/00ade802
CBOMCTBa
O .C ,
25 duacere n xmecne Brmorer LIOK
. https://m.edso0.ru/00adea28
CBOWCTBa, IPUMEHEHHE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
0
OCHOBE HpOMBII.HJ'I?HHOFO crioco0a BuGmiorexa LIOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOe 3arpsa3HEHNe
OKpY’Karolllen cpeibl

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoU I0JIU

bu6mmoreka [IOK

27
BBIX0JIa MPOYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpPaHEHHE B IIPUPOJIC bubmmorexa LIOK
pactpovIp PHPOAS, https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBA
AMMHaK, ero pU3nYecKue u

29 XHMHYECKHE CBOMCTBA, ITOJyUYCHUE bubmmorexa LIOK

> HOIYHE https://m.edso00.ru/00adf004
Y IPUMEHEHNE
I1 6ota Ne 3
p | et
yqv > YA https://m.edso0.ru/00adf180
€ro CBOMCTBY

31 A30THas KuCioTa, €€ pru3ndeckKue u bubnnorexka [JOK
XHMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

e
YAODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCIMHEHMSIMU a30Ta
) .0 \Y

33 (b(())cc(%)(()) pHaﬂKISII:fn((I)):: (b(I())IE:I/I(‘lez::I/Ie u Bu6miorexa LIOK

P L https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIYICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuoreka [JOK

ynobpenuii. 3arps3HeHue
MIPUPOIHOM cpefbl hocdaTamu

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

35

Yraepon, pacripocTpaHEHHE B

npupoae, Gpuznyeckue u
XUMHUYECKHE CBOICTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcunel yriaepona, ux pu3snveckue

1 XMMHYECKHE CBOMCTBA.
DKosornyeckue npoodIeMsl,

CBs3aHHBIC C OKCUAOM YTrJji€epoaa

(Iv)

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe

37

38

39

40

VYrospHasa KUCIIOTa U €€ COJIU

[IpakTuueckas padbora Ne 4 o Teme
"[lonyueHune yriaekucioro rasa.

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘laﬂbHHe MIOHSATHS 00
OpraHNYCCKUX BCIIECCTBAX KaK O

COCAUHCHUAX YIiIepoda

erMHI/Iﬁ " €ro COCAUHCHU A

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢c

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

bu6nmoreka [JOK
https://m.edso0.ru/00ae054e

bu6nmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTnueckas padora Ne 5.

Pemenne OKCIICPUMCHTAJIBHBIX

3aj1a4 110 TeMe «BakHenme

HEMCTAJJIbI 1 UX COCOUHCHUS)

bu6mmorexa [IOK
https://m.edso0.ru/00ae0bf?2

42

43

KonTponbnas padota Ne3 o teme
«Baxaelne HeMeTauIbl 1 UX

COCOAUHCHUA»

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKUX 3JIEMEHTOB —

bu6mmorexa [IOK
https://m.edso0.ru/00ae0e18

bu6mmoreka [JOK
https://m.edsoo0.ru/00ael103e



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
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIn4ecKasi KpUcTaInyecKas
pemérka. @u3ndyeckue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUECKUN Psijt BuGmnorexa LIOK
N https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
MetasuioB. CrutaBel. Beruucnenus
45 110 YPAaBHEHHSIM XUMHYECKUX bubmmoreia LIOK
N https://m.edsoo.ru/00ae1156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT IIPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmmoreia LIOK
https://m.edsoo.ru/00ae1278
47 [IlenouHbIEe METAIITBI Bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IlenoyHoO3eMeENbHBIE METAILTBI — bubnuoteka [JOK
KaJbLUI U MarHui https://m.edsoo.ru/00ae15e8
50 Baxnelinme coenMHEHNS KIS bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUI
59 JKEcTKOCTH BOJBI U CITIOCOOBI €€ bu6mmorexa [IOK
yCTpaHEHUs https://m.eds00.ru/00ae1886
53 [TpakTuueckas padora Ne 6 mo Teme bubnmnoreka [JOK

"YKEcTKOCTh BOABI 1 METOIEI €6

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



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

ycTpaHeHus"

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 Aeneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUH
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3a1a4 1o TeMe «BaxkHeimme https://m.edso00.ru/00ae3de8
METJJIbI U UX COCAUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJCPKUT TpUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuumn
61 O06o001meHre U CHCTEMAaTH3aIIHs
3HAHUH
KonTponbHas pabota Ne4 mo teme
62 «BaxxueHme MeTaIbl ¥ UX
COCIUHCHHUS
63 BemecTsa u maTepuaisl B bu6mmoreka [JOK

MMOBCEAHEBHOM KM3HU YEI0BEKA

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



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK
64 . 1
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHue u 1 bubnnorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK
cHCcTeMaTH3aIus 3HAHU https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

OCHOBHAS TUMepamypa
la6puensu O.C. Xumus: 8 kiacc : yaeOHUK 1 001eo0pa3oBaTeNbHBIX yupexkaeHuil. — M.: [Ipoda.

- 0ONOTHUMENbHAS TUMepamypa

1. XKypHan «Xumus B ILIKOJIEM;

2. Kontpen - Xumusa mis Bcex (http://kontren.narod.ru). - mHpopmManmoHHO-00pa30BaTENBHBIM CAUT I TE€X, KTO HM3y4aeT XHUMHUIO, KTO €
MPEToacT, A BCEX KTO HHTEPECYETCS XUMHCH.

3. Anxumuk (http://www.alhimik.ru/) - oguH U3 Ty4IIUX CAUTOB PYCCKOSI3bIUHOTO XUMHUYECKOro MHTepHeTa OpUEHTUPOBAHHBIN HA YUUTENS U
YUEHHKA, MTPETIoIaBaTelis U CTyICHTA.

4. DHIUKJIONEINYECKUN CIIOBAph FOHOTO XUMHUKA

METOJUYECKUE MATEPHUAJIBI JIJISA YYUTEJISA

OCHOBHas JIUTEparypa

["abpuensan O.C. [Iporpamma kypca xumun 1uig 8-11 kinaccos o01ieo0pa3zoBareabHbIX yupexaeHuil. — M.: JIpooda;

2. Tl'abpuensa O.C. Xumus: 8 kiacc : yaeOHUK 11 001eo0pa3oBaTenbHbIX yupexacauii. — M.: [lpoda.

- 0onoIHUmMeNbHasA Iumepamypa

1. I'abpuensu O.C. Uzyuaem xumuto B 8 ki1.: aupaktudeckue marepuansl / O.C. I'abpuensH, T.B. Cmupnosa. — M.: biuk mroc

2. Xumust: 8 KJ1acc: KOHTPOJIbHBIE U poBepouHble paboThl kK yueOHuKy O.C. ['abpuensna «Xumus. 8 kinace» / O.C. I'abpuensn, I1.H. bepeskun,
A.A. YmaxkoBa u ap. — M. : [Ipoda;

3. I'abpuensn O.C., BuckoOoiinukosa H.I1., SlmykoBa A.B. HacronpHas kHura yunrens. Xumusd. 8 ki1.: Metoauueckoe nocodue. — M.: Ipoda;
4. I'abpuensan O.C., Pynos H.H., Tonkynos B.M. Xumuueckuii sxciepuMeHT B 1kose. 8 kiacc. — M.: JIpoda

5. Anxumuk (http://www.alhimik.ru/) - oaus u3 nydmmx caliToB pycCKOS3bIYHOTO XUMUYECKOro MHTepHeTa OPHEHTUPOBAHHBINA HA YYHUTEIS U
YU€HUKa, IIpernoaaBaress U CTyACHTA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI 1 PECYPCbBI CETU UHTEPHET

. CD «Heoprannueckast XUMUs», U31aTEIBCTBO «Y YUTEIb)
. CD «llIxona Kupunna u Medoausi», n31aTeabCcTBO «Y YUTEITb)»
. Xumus. [Ipocsemenne «Heopranuueckas XuMus»,. 8 Kiiacc. (Ha 2-X AUCKax)

. Xumus (8-11 knacc). Buptyansnas naboparopust (yueOHOE JIEKTPOHHOE U3IaHKE)



