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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa mo XMMHM Ha YpPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs COCTABICHA HAa OCHOBE
TpeOOBaHUI K pe3y/ibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNIbHOI MPOrpamMMbl OCHOBHOT'O OOILEro
obOpazoBanms, mpexacraBieHHbIx B DPI'OC OOO, a Ttakxke Ha OCHOBe GenepalbHOW pabodeit
MPOrpaMMbl BOCHHUTAHUSI U C YYETOM KOHLEIIUU TMpenojaBaHus y4eOHOTo IMpeaMera «XuMus» B
oOpasoBarenbHbBIX opranu3anusiax Poccuiickoit deaepanum.

[Iporpamma mo xumuu Ja€T TpPEACTaBICHHWE O ILeNdx, oOuiel crpaTerun O0Oy4eHHUs,
BOCIUTAHMSI U Pa3BUTUS OOYyYalOIIMXCS CpEeACTBaMU Y4eOHOTro IMpeiMeTa, YCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COZAEp)KaHUe, MPEeayCMaTpUBACT pPACHpEesIeHHe €ro Mo Kiaccam |
CTPYKTYpUPOBAaHHE IO pa3lielaM U TeMaM IPOrpaMMbl 110 XMMHHU, ONPEAENsAET KOJIMYECTBEHHBIE U
KAUeCTBEHHBIE XapaKTEPUCTHUKU COJEP)KAHUSA, PEKOMEHIYEMYIO I0CJIEI0BAaTEIbHOCTh HW3YUEHUS
XUMHHM C Y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEIAMETHBIX CBSA3€H, JOrMKM y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW OO0YYaroIIMXCs, OIMpelNeisieT BO3MOXXHOCTU MpeaMeTa s pealu3alud
TpeOOBaHUM K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa30BaTEbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO
obmiero oOpa3oBaHMsI, a TaKKe TPeOOBaHUU K pe3ynbTaraM OOY4YeHHs XMMHUU Ha YpOBHE Ilesei
M3YYEHHs MpeIMeTa U OCHOBHBIX BUJOB y4eOHO-TIO3HABATENIbHOM JEATENLHOCTH 00ydarouerocs mo
OCBOCHHIO YUEOHOTO CONIEPIKAHMS.

3HaHUE XMMHHU CIY)KUT OCHOBOW IJIsi (DOPMHUPOBAHMS MHUPOBO33PEHHUSI OOYYAIOIIETOCS, €ro
MIPEJICTAaBICHU O MaTepUaJIbHOM €IMHCTBE MHpA, BAXHYIO POJb WUrparoT (opMHUpyeMble XUMHUEN
MIPEJICTABICHHUS] O B3aUMOIIPEBPAILECHUSAX SHEPTUU M 00 SBOJIIOLMM BEUIECTB B IMPHUPOAE, O MYyTAX
pelieHus rno0aabHBIX MPOOIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPTEeTHUECKOM,
MUIIEBOM U KOJOrMUecKor 6€30MacHOCTH, MPOOIeM 3/JpaBOOXPAHEHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peau3allii BO3MOXKHOCTEH [UIs camMOpa3BUTHS M (OPMUPOBAHUS KYIbTYPHI
JTUYHOCTH, €€ 001Iel U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIIUIEHUS W TBOPUYECKHUX CIIOCOOHOCTEH OOydaromuxcs,
HAaBBIKOB UX CaMOCTOSITEIbHON Y4eOHOM JesTeNbHOCTH, SKCIEPUMEHTANbHBIX U HCCIE10BATEIbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK U B IPO(HECCHOHATILHON e TENIbHOCTH;

3HAKOMUT CO CIEIU(PHUKONH HAyYHOI'O MBIIIICHHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOIO B3IJIs/a
Ha eIMHCTBO MPUPO/IbI U YETOBEKa, SBJISETCS OTBETCTBEHHBIM 3TarloM B (HOPMUPOBAHUM €CTECTBEHHO-
Hay4YHOH IpaMOTHOCTH O0yYaroIuxcs;

CHocoOCTBYeT (POPMHUPOBAHUIO LIEHHOCTHOT'O OTHOILEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B IKOJIOTMUYECKOE 00pa3oBaHHe 00yUYarOMIUXCsl.

JlanHble HampaBieHHs B OOy4eHHH XUMHUHU oOOecredyuBaroTcsl crenupuKoN coaep KaHus
y4eOHOro mpeaMeTa, KOTOpBIM SBJISETCS MEeAarornyeckd aJanTHPOBAaHHBIM OTpaKeHHEM 0a30Boi
HayKH XMMHUHU Ha ONpe/IeIEHHOM JTarie € pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro OOpa30BaHHS OpPUEHTHPOBAH HA OCBOCHHE
00y4aroIUMHUCS CHUCTEMbl MEpPBOHAYAIBHBIX TOHATUH XHMHUH, OCHOB HEOPraHMYECKOW XHUMHU H
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX TOHSITHI OPraHMYe€CKON XUMHUU.

CrpykTypa cojiepXaHHs TNpOrpaMMbl MO XHMUH C(HOPMHUpPOBAHA HAa OCHOBE CHUCTEMHOTO
noaxoja k eé n3ydenuto. CopepxaHue CKIaJbIBAE€TCS U3 CUCTEMBI MIOHATUI O XMMHUYECKOM 3JIEMEHTE
U BEIIEeCTBE M CHCTEMbl MOHATHUH O XUMHUYecKOoM peakuuu. OO6e 3TH CUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl MO MPUHIUIY IOCIEI0BATEIbHOTO pPa3BUTUS 3HAHMW Ha OCHOBE TEOPETHYECKHX
MIpe/ICTaBICHUI Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— MPEICTaBICHUH 00 ANEKTPOIUTUIECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pPACCMATPUBAKOTCS HA OCHOBE OSMIMUPHUYECKU [OJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCSA IOCIEAOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBIIOJHSS
GyHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BELLIECTB.

OcBoeHre MpoOrpaMMbl 1O XHUMHUHU CHOCOOCTBYeT (HOPMHUPOBAHHIO MPEACTABICHUS O
XUMHUYECKON COCTABJISIOLIEH HAYYHON KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOMN IIPUPObI, IEHHOCTHOTO
OTHOIIECHHS K HAYy4HOMY 3HAHMIO M METOJaM IO3HaHMs B Hayke. M3ydueHHe XUMUM NPOUCXOAUT C
IIPUBJICYEHUEM 3HAHUM U3 paHee U3YUYEHHBIX yueOHbIX npeaMeToB: «OKkpyxarouuii Mup», «buosnorus.
5—7 xnaccel» U «Pu3nka. 7 Kacey.

[Ipy M3yuyeHUU XUMHH MPOUCXOAUT (POPMHUPOBAHUE 3HAHUNW OCHOB XMMHUYECKOM HAYKH Kak
00JacTi COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOW NEATETbHOCTH YENOBEKa M KaK OJIHOTO W3
KOMITOHEHTOB MUPOBOW KYJIbTYpBHI. 3a/iada y4eOHOro MpeAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAHUM — BaKHEHWIIMX (HaKTOB, MOHITHUM, 3aKOHOB U TEOPETUUYECKUX TMOJOKEHUH,
JOCTYNHBIX 000OLIEHUI MHPOBO33PEHUECKOIO XapaKTepa, sI3bIKa HAayKH, B MPUOOIIEHUN K HAyYHBIM
METOJIaM I03HaHUs NPU U3YYEHUHU BEIIECTB U XMMUYECKUX pEaKLUi, B POPMUPOBAHUU U PA3BUTUU
MO3HABATEIBHBIX YMEHHUH U MX IPUMEHEHUH B YI€OHO-TI03HABATEILHON U y4eOHO-UCCIIEI0BATEIbCKON
NesITeTbHOCTH, OCBOCHHUH TPABUII OE30IIaCHOTO OOpAIIeHUs C BEIIECTBAMH B ITOBCETHEBHOMN JKHU3HU.

[Ipy w3yyeHMM XUMHH Ha YPOBHE OCHOBHOTO 00miero o0pa3oBaHUS BaXKHOE 3HAYCHUE
puoOpenu Takue e, Kak:

— (opMUpOBaHME MHTEIUIEKTYaJIbHO PA3BUTOM JUYHOCTH, TOTOBOM K caMOOOpa3oBaHMIO,
COTPY/HUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO PELICHUH, CIIOCOOHOI ajanTHpoBaThbcs K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HAampaBJI€HHOCTh OOY4YeHHMs Ha CHCTEMaTH4ecKoe NpUOOIIEeHHE O0O0ydaroImuxcs K
CaMOCTOSITEJIbHOM TO3HABATEIbHOW NEATENbHOCTH, HAYYHBIM METOJaM I03HaHUs, (HOPMHUPYIOLIUM
MOTHBAIIMIO U Pa3BUTHE CLIOCOOHOCTEHN K XUMUU;

— o0ecrieyeHHe YCIOBHH, CHOCOOCTBYIOIIMX HPHUOOPETEHUIO0 OOy4arollMMHUCS —OIbITa
pa3HOOOpa3HON JesITeNbHOCTH, MO3HAHUS U CAMOINO3HAHUS, KIIIOUYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE /JIs1 PA3JIMYHBIX BUJIOB ACSTEIbHOCTH;

— ¢opmupoBanue oOmeld (yHKIMOHAIBHOW U €CTeCTBEHHO-HAY4YHOM TPaMOTHOCTH, B TOM
quclie YMEHUN OOBSCHATh U OLICHUBATH SIBICHUS OKPYXKAIOMIETO MHpPA, UCIIONB3Yys 3HAHUS U OIIBIT,
MOJTyYEHHBIC TIPH U3YYCHUU XUMUH, IPUMEHSITHh UX TIPH PEIICHUH MPoOJIeM B TOBCEAHEBHOM KU3HU U
TPYZIOBOM AESATENBHOCTH;

— (QopmupoBaHue y OO0yYaromMXcsi T'YMaHHUCTUYECKHUX OTHOLICHHWH, MOHMMaHUS I€HHOCTH
XUMUYECKUX 3HAHUH TSI BEIPAOOTKU SKOJIOTHUECKH IEI€CO00pa3HOTO MTOBEACHUS B OBITY M TPYIOBOI
JESATENIBHOCTH B LIEISIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPYKAIOLIEH PUPOIHON CPEIBL;

— pa3BUTHE MOTHUBAIMH K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO HA
OCHOBE YCBOCHMs OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduiis u
HaNpaBJICHHOCTHU JaJIbHEUIIEro 00yueHHs.

OOmiee 4yuCIO 4YacoB, OTBENEHHBIX MJIS M3YYEHHsS] XMMHHM Ha YpOBHE OCHOBHOI'O OOIIETo
oOpazoBanusi, coctaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB
(2 gaca B HEEIMIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauYa/bHbIE XMMHUYECKHE TOHSATUSA

[Ipeamer xumuu. Posib XMMUM B )KHU3HU 4Y€IOBEKa. XUMUS B CUCTEME HayK. Tena u BeniecTna.
®usnuecKkue CBOKWCTBA BEUIECTB. ArperarHoe cocrosinue BenlecTB. [loHATHE 0 MeTOnax MO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: CMeceu.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 37eMEHThl. CUMBOJIBI XUMHUYECKUX AJ1eMEHTOB. [IpocThie u
CJIOKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHYECKHUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BenlecTB. OTHOCHUTENbHAs aTOMHas Macca. OTHocuTeNnbHasE MOJEKyJsipHas Macca. MaccoBas
JI0J1s1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KonnyectBo Bemecrtsa. Monb. MomsipHass Macca. B3auMOCBsA3b KOJIMYECTBA, MAacChl U YUCIIA
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacy€rel mo hopMyriaMm XMMHUYECKUX COCTUHEHHH.

®usznueckue M XUMUYECKHE SBJICHUSA. XHUMHUYECKas peakiuss U €€ NPU3HAKU. 3aKOH
COXpaHEHHUS MAacChl BeHIeCTB. XUMHUYECKHEe YypaBHeHMs. Kiaccudukanus XUMHYECKUX peaKiui
(coemuHeHuUs, pa3IoKEeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHUMHYECKOW MOCYJ0M, MpaBuiaamMu paboThl B J1abopaToOpuu U NpuéMamu
oOpanieHus ¢ 1a00paTOpHBIM 000PYIOBaHUEM, U3YUYCHUE U ONMCaHNE (PU3MUECKUX CBOMCTB 00pa3LoB
HEOPTraHMYECKUX BEIIECTB, HaOMoaeHnEe (U3NUecKuX (IUIaBJICHHWE BOCKA, TasHUE JIbJIa, pACTUPAHUE
caxapa B CTYIIKe, KUTIEHUE U KOHACHCAILIUA BOJbI) U XMMHYECKHX (TOpEHHE CBEYM, MPOKAIMBAHUE
MEIHOW MPOBOJOKH, B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) sBIEHUM, HAOMIOJACHHE W OINKCAaHUE
MPU3HAKOB TMPOTEKaHUS XUMHYECKHX peakluid (pa3joKeHHe caxapa, B3aUMOJICHCTBUE CEpHOMU
KHCIIOTHI C XJIOpUAOM Oapus, pasioxkeHue ruapokcunaa meau (ll) mpu HarpeBanuu, B3anMoeicTBHE
xkene3a ¢ pactBopom cosi Menu (1), n3yuenre crmocoOoB pa3esieHHus] CMECE: ¢ TOMOIIbI0 MarHuTa,
(dbunpTpoBaHUE, BBINIAPUBAHUE, JAUCTHIUIALUS, XpomaTorpadus, MPOBEIECHUE OYMCTKH IMOBAPEHHOMN
COJIM, HaOJIIOJICHWE M OINMCAaHUE pe3yJIbTaTOB TIPOBEAEHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MacChl, CO3/IaHUE MOJIeTe MOJIEKYJ (1IapOCTEPKHEBBIX ).

Baskneiiiue npeacTaBuTe M HEOPraHUYECKHUX BelIeCTB

Boznyx — cmece raszoB. CocrtaB Bo3ayxa. Kucinopon — 37€MEHT M IPOCTOE BELIECTBO.
Haxoxpaenue kuciopoga B mpupojae, (U3MYECKHE U XUMHUYECKHE CBOWCTBA (peakiMd TOpPEHUs).
Oxcunpl. IIpumenenue kucnmopona. CrocoObl ToNydeHUs Kuclopona B jaboparopuu U
mpoMebIieHHOCTH. KpyroBopotr kuciopona B mpupoae. O30H — amioTpomHas MOAUDUKAIIHS
KHCJIOPO/JIa.

TemoBoit 3(hdexT XuMUUEeCKOW peakiud, TEePMOXUMHUYECKHE YpaBHEHHUS, OJK30- U
SHAOTEPMHUYECKHE peakuu. TOIIMBO: Yroib U MeTaH. 3arpsA3HeHHUEe BO3/lyXa, YCUJIEHUE TapHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon — snemenT u npoctoe BemectBo. HaxoxieHue Bojoposa B mpupojie, hpuznyeckue u
XUMHYECKHUE CBOICTBA, TPUMEHEHHE, CTIOCOOBI ToMy4YeHus. KucioTs! u comm.

MonsipHblii 00bEM ra30B. PacuéTbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBocTBa BOAbl. Boma kak pactBopurens. PactBopel. HaceleHnsle u
HEHaCBILIEHHbIE pacTBOPHL. PacTBoprMOCTh BemiecTB B Boje. MaccoBast 101sl BEIIeCTBa B pacTBOPE.
Xumuyeckue cBoicTBa BOJbl. OcHoOBaHUs. Poib pacTBOpOB B NPUPOAE M B JKHU3HU YEJIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arpsasHeHne NpupoaHbiX BoA. OXpaHa U OUMCTKA PUPOJIHBIX BOI.



Knaccugpukamuss Heopranumueckux coenmHeHuid. Oxcuapl.  Kiaccudukamust  OKCHIOB:
cosieoOpa3zymone (OCHOBHBIC, KUCIOTHBIE, aM(OTepHbIE) U HecojeoOpasyromue. Homenkiatypa
okcu10B. PU3nUecKre U XMMUUECKHE CBOMCTBAa OKcHI0B. [loyueHne okcuaoB.

OcnoBanms. Knaccudukanuss ocHOBaHWE: MIENMOYM H  HEPACTBOPHUMBIC  OCHOBAHHUSL.
Homenknarypa ocHoBanuii. ®dusznueckue M XUMHYECKHE CBOMCTBa ocHoBaHuil. IlosmydyeHue
OCHOBaHMM.

Kucnotel. Knaccuduxarmus kucnor. Homenknarypa kucnor. Pusmdeckue M XUMHUYECKHE
cBoicTBa KUCIOT. Psin aktuBHOcTH MetaiuioB H. H. bekeroBa. [lonydyenue kucnor.

Conu. Homenkiarypa coseil. @uznueckue U XuMU4eckue cBoicTBa cotieid. [losyuenue cosen.

['eHeTnyeckas CBsI3b MEXAY KJIacCaMU HEOPraHUUECKHUX COCAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeJesieHue COJEpKaHWs KHCIOpOAa B BO3AyXe, IMOJIydeHHe, COoOMpaHue,
pacro3HaBaHWE€ M H3Y4YCHHE CBOWCTB KHCIOPOJa, HAONIOICHHE B3aMMOACWUCTBUS BEIIECTB C
KHCIIOPOJIOM W YCIIOBUSI BO3HHKHOBEHHSI U TMpPEKpalleHUs TopeHHs (moxapa), O3HaAKOMIIEHHE C
o0Opa3aMu OKCHUJIOB M OMKMCAHHWE UX CBOICTB, MOJIydeHUE, COOMpaHUE, PACIO3HABAHHE U H3yUEHUE
CBOHCTB Bojopoaa (ropeHue), B3ammojelicTBue Bomopona ¢ okcuaom wmenu (1) (Bo3moxkHO
WCIIOJIb30BaHHUE BUJECOMATEpPHANiOB), HaOioleHne oO0pa3loB BEIIECTB KOJUYECTBOM | MOJb,
HCCIIeIOBaHHE O0COOEHHOCTEN PACTBOPEHUSI BELLECTB C Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJICHHE
pacTBOpPOB € OMPEACIEHHON MacCOBOW JOJIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOJIECHCTBUE BOBI C
MeTaJjlaMi (HaTpueM M KajblUeM) (BO3MOXKHO HCIOJIb30BAaHUE BHUJECOMATEPHANIOB), HCCIEAOBAHUE
00pa3loB HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJACHWE W3MEHEHHSI OKpPACKH
WHIUKATOPOB B pacTBOpax KHUCIOT M Ienoueil, m3ydyeHue B3ammojencTBusi okcuga meau (I1) c
pacTBOPOM CEpPHOM KHCIOTBL, KHUCIOT C MeETaulaMH, peakUuid HeUTpalu3aluuu, I[OIyYeHue
HEpPacCTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJIHOIO METajlla JPYTMM W3 pacTBOpPa COJH, PEIICHHE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxkHelme Kiaacchl HEOPraHUUECKUX COSAUHEHUIN».

Hepuoauveckuii 3akon u Ilepumoamyeckas cucrema xumuuyeckux 3viemenros /[I. W.
MenpeneeBa. Crtpoenne aTromMoB. XuMu4Yeckasi CBsi3b. OKHCIMTEJbHO-BOCCTAHOBHTEJbHbIE
peakuuu

[lepBble MOMBITKUA KiIAaCCU(MUKAIMKA XUMHUYECKUX AJIEMEHTOB. [loHsATHE O Tpymmax CXOJHBIX
AJIIEMEHTOB (ILENOYHbIE U IEJI0YHO3EMENbHbIE METaJUIbl, TallOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUIPOKCUIBL.

ITepnonnueckuii 3axoH. [lepuoanueckas cucrema xumudeckux annemeHtos 1. . Menneneena.
Kopotkonepuoanas u nmuaHonepuoanas Gopmsl [leprogndeckoit cUCTEMbl XUMUYECKUX YJIEMEHTOB
J. W. Meunneneesa. Ilepuoast u rpynnbl. DU3HYECKUN CMBICH IOPSAAKOBOIO HOMEpa, HOMEPOB
neprojia U rpymibl AJIEMEHTA.

Crpoenue aromoB. CocraB aTtoMHBIX sifep. M3otonsl. DnekTpoHbl. CTpOECHHE 3JIEKTPOHHBIX
00oouek aToMoB mepBbIxX 20 xummudeckux snemMeHToB [lepuogndeckoit cucremsl JI. . Menneneena.
XapakTepucTuKa XMMHYECKOr0 3JIEMEHTAa MO ero mnojiokeHuto B Ilepmommueckoit cucreme JI. U.
Meneneesa.

3aKOHOMEPHOCTU M3MEHEHHUs pajuyca aTOMOB XHUMHYECKUX 3JIEMEHTOB, METAINIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIINaM U NMEPUOIAM.

3nauenue [lepuoguyeckoro 3akoHa u [lepuoanueckoil cUCTEMbl XUMHUYECKHUX 3JE€MEHTOB JJIs
pa3BUTHS HayKu U npakTuku. [. . MeHneneeB — yu€HbIN U rpak JaHUH.

Xumuyeckas cBsi3b. KoBasieHTHas (TOJIsIpHAs U HETIOJSIPHAsS) CBA3b. DJIEKTPOOTPULIATEIILHOCTD
XUMHUYECKHX IEMEHTOB. VIOHHas CBS3b.



Crenenp okucineHus. OKHUCIUTETFHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl OKUCICHUs U
BOCCTaHOBNICHUS. OKUCINTENIN 1 BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHHe 00pa3lloB BEUIECTB METAJUIOB U HEMETAJIOB, B3aMMOACHCTBIE THAPOKCHIA IIMHKA C
pacTBOpaMH KUCJIOT U IIEI0YeH, MPOBEIEHUE OMBITOB, WLTIOCTPUPYIOIINX MPUMEPbl OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX pEaKluil (fOpeHue, peakluu pa3ioKeHus, COSTUHEHHUS).

Mesicnpeomemmnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3ed MPHU U3yYEHUH XUMUHU B 8 KJIACCE OCYILIECTBIISETCS Yepes
UCIIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX IOHSTHUN, TaK W TOHATUH, SBISIOIIUXCS
CHCTEMHBIMH JUIS OTICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAYYHBIH (akT, TMIOTE3a, TEOpHUs, 3aKOH, aHAJM3,
CHHTE3, Kiaccu(uKanus, MepruoJUIHOCTh, HAOMIOICHHE, SKCIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHE,
MO/IEITb, SIBJICHUE.

Ousuka: MaTepus, aroM, OJIIEKTPOH, TPOTOH, HEHUTPOH, HOH, HYKJIHA, H30TOIBI,
PaOaKTUBHOCTD, MOJIEKYJIa, ANEKTPUUYECKUN 3apsill, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE
BEIIECTBA, ra3, GU3NUYECKUE BEIMYUHBI, €AMHULIBI U3MEPEHHUS, KOCMOC, TUTaHEThI, 3BE3/1b1, CoHIIE.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOJBI, TOJIE3HBIC HCKOIAEMBIC,
TOTLTUBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKkusi

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xumudeckux snemenTos JI. M. Menneneena.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMH CBOMCTB XMMHMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
NEpUOJIOB, KajMsl, KalbLUsi M HUX COEAMHEHUH B COOTBETCTBUHM C TIOJIO)KEHHEM JJIEMEHTOB B
[lepuonnueckoil cuctemMe U CTPOEHUEM UX ATOMOB.

CrpoeHre BemieCcTBa: BHIbl XHMHUYECKOH CBs3W. THIBI KPHCTAIMYECKUX PEHIETOK,
3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THITA KPHCTALUTMUECKON PEMETKH U BU/Ia XUMUYECKOH CBSI3H.

Knaccugukaius 1 HOMEHKIIaTypa HEOPTaHUIECKHUX BEIIECTB. XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMXCS K Pa3MUYHBIM KJaccaM HEOPraHWYeCKUX COCIWHEHHH, TeHEeTUYecKas CBs3b
HEOPraHNYECKUX BEIIECTB.

Knaccugukanus XMMHYECKUX pEeakUMid IO pPa3IUYHbIM MpU3HaKaM (M0 YHUCIYy M COCTaBy
Y4YacTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3((eKTy, 0 U3MEHEHUIO CTETeHEeH OKUCIIEHUs
XUMHUYECKHX 3JEMEHTOB, 10 0OpaTMMOCTH, [0 YYaCTHUIO KaTalu3aropa). DK30- U dHJIOTEPMUYECKHE
peakIyu, TepPMOXUMUYECKHE YPaBHEHHUS.

[TonsiTe o ckopoctu XuMuyecko peakuuu. [loHsTne 00 OOpaTUMBIX M HEOOPATUMBIX
XUMAYECKHX peakiusax. [IoHsITHe 0 TOMOTeHHBIX W TeTepOreHHBIX peakuusx. [loHaTHe o Karasmse.
[TorATHE O XMMHUYECKOM paBHOBeCHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOW PEaKkInu U
MOJIOKEHHE XUMUIECKOTO PAaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUH, DJIEKTPOHHBIH  OalaHC  OKHCIUTEIbHO-
BOCCTAHOBUTENIBbHOM peakiuu. CocTaBieHue ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMN
C UCTIOJIb30BaHUEM METO/1a SJIEKTPOHHOT 0 OanaHca.

Teopust 3NEKTPOIUTUYECKON AUCCOLMAIMM. ODJIEKTPOIUTHl U HEIJIEKTPOJIUTHL. KaTnonsl,
aHWOHBI. MeXaHU3M JUCCOIMAIlMU BEHIECTB C Pa3IMYHBIMU BHIAMH XUMHYECKOH cBsizu. CTeneHb
nucconuanui. CHIIbHbIE U c1a0ble 37eKTPOIHTHI.



Peakumu noHHOTO OOMEHa. YCIIOBHS TMPOTEKAaHHs peakIuidi HOHHOrO OOMEHa, IOJIHbIE U
COKpalI€HHbIE HMOHHBIE ypaBHEHHs peakiuil. CBolcTBa KHCJIOT, OCHOBaHMM M COJE€Hl B CBeTe
MPEJICTaBICHUA 00 AIIEKTPOIUTHYECKON nucconuanuu. KadectBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJIETISIMU KPUCTAJUTMUECKUX PEIIETOK HEOPraHWYECKUX BEIECTB — METAJIJIOB
u HeMmerawioB (rpadura M anmasa), CIOXKHBIX BEHIECTB (XJOpHa HATpHs), HCCIEAOBAHUE
3aBHUCHUMOCTH CKOPOCTH XMMHUYECKON PEaKIMH OT BO3ACUCTBUS Pa3IHUHbIX (AaKTOPOB, HCCIEAOBAHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MpoIlecca AUCCOIMAIMM KUCIOT, IIENOo4Yed M coJiel
(BO3MOYKHO MCIIOJIB30BaHUE BHUJIE0 MATEPUANIOB), IIPOBEACHHUE ONBITOB, MWILIIOCTPUPYIOIIUX ITPU3HAKU
MPOTEKAHUS PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHME OCaliKa, BBIACICHUE Ta3a, 00pa3oBaHUE BOJbI),
OIBITOB, WJUIIOCTPUPYIOLIMX IPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUM (rOpeHue,
peakuuu pasjioKEHUs, COEIMHEHHUs), pPACIIO3HABAHWE HEOPraHWYECKUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEaKIIMii Ha MOHBI, PEIICHNUE YKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTa/uibl 4 MX cOeJUHEHUS

OO6mas xapakTtepucTuka rajioreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIE CTEICHH
okucienusa. CTpoeHne U (PU3MYECKHE CBOMCTBA MPOCTHIX BELIECTB — TaJlOreHOB. XHMHUYECKHE
CBOMCTBa Ha ImpuMepe xjopa (B3aUMOAEWCTBHE C MeTaUlaMHM, HEMETaJulaM{, IIeJI0YaMH).
Xnoposogopos. CossiHast KMCIIOTa, XMMUYECKHUE CBOMCTBA, NOJIy4eHHEe, TpUMeHeHue. JlelicTBre xJjopa
1 XJIOPOBOJIOPO/1a HA OPTaHM3M ueloBeKa. BaxkHelme XJ10pyu/ipl 1 UX HaX0XAEHUE B IPUPO/IE.

O6mas xapakrtepuctuka d31eMeHTOB VIA-rpymmel.  OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pru3nueckue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOIa
U cepbl. AIIOTpomHbIE MOAM(UKALMU KHUCIOpoJa M cepbl. XHMMHUYECKHE CBOWCTBA CEpBHI.
CepoBosiopoJi, cTpoeHue, (pusnueckue u XUMHUeckue cBoicTBa. OKCHIBI Cepbl KaK MpeACTaBUTENN
KUCIOTHBIX OKcuaoB. CepHas Kuciora, (U3MYECKHe W XHMMHUYEeCKHe CBoilcTBa (oOmme Kak
Mpe/ICTaBUTENs Kilacca KHUCIOT M creunupuyeckue). XUMHUYECKUE DPEaKIUH, JieKallue B OCHOBE
IIPOMBIIIJIEHHOTO CIIoco0a MoIy4eHus cepHOi KUCIOThI. [IpruMenenue cepHoit kuciaotel. Coau cepHoO
KHMCIIOTBI, KaUeCTBEHHAsl peakius Ha cynbdar-noH. HaxoxaeHue cepsl U €€ COeMHEHUI B MPUPOJE.
XUMUYECKOE 3arpsi3HEHUE OKpYKaIoLel cpeabl COEOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 Mpel0TBpaILeHHS.

OOmast  xapakrtepuctuka »1eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTpPOEHHs aTOMOB,
XapaKTepHbIe CTEMEHU OKUCIIEHUsS. A30T, paclpoCTpaHeHHE B NMPUPOJE, (PU3NYECKHEe U XUMHYECKUE
cBoiictBa. KpyroBopoT a3ora B mpupone. AMMuak, ero (usuyeckue M XMMHUYECKHE CBOWCTBA,
nojydyeHue u npuMeHenue. Conu aMMOHUS, UX (U3NYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE.
KauecTBeHHast peakiusi Ha HOHbI aMMOHMs. A30THas KUCJIOTa, €€ TMOIydYeHHe, (QU3NYEecKHue u
XUMHUYECKHe CBOMcTBa (0o0mMe Kak TMpeACcTaBUTENs Kjacca KHCIOT U crenupuyeckue).
Hcnonb30BaHne HUTPATOB M COJiell aMMOHHSI B KadeCTBE MHUHEpalbHBIX ynoOpeHHil. XumMuueckoe
3arpsi3HEHUE OKPYXKAroIlel Cpelbl COSAMHEHUS MU a30Ta (KUCIOTHBIE J0XK/HU, 3arpsi3HEHHE BO3/yXa,
mouBbl ¥ BojoéMoOB). Docdop, amnorponnsie Moaudukanuu docdopa, Gpusmdeckne U XUMHUECKUE
cBoiictBa. Okcun ¢ocdopa (V) u docdopnas kucinora, GuU3MUECKUE U XUMUYECKHUE CBOWCTBA,
nony4yenue. McnonszoBanue ¢pocharoB B kKauecTBe MUHEPAILHBIX YI00PEHUH.

Obmass xapaktepuctuka ds1aeMeHTOB IVA-rpynmel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMs. YTJepoj, auIOTPONHble MOAU(UKALNUU, PACHpOCTpaHEHUE B
npupojie, puznyeckue M XUMHUYECKHE CBOMCTBA. AncopOrusa. KpyroBopor yriepoma B mpupo/e.
Oxcuasl yriepoja, ux (usmyeckne M XUMHYECKHE CBOMCTBA, JEWCTBHE Ha KHUBBIE OPraHU3MBbI,



MOJyYCHUE W TPUMCHEHHE. DKOJOTHYECKHE MPOOJIeMbl, CBsA3aHHbIE ¢ okcuaom yriepoma (1V),
TUIIOTE3a I100aJIBbHOT0 MOTEIUICHUS KJIMMaTa, MapHUKOBLIN 3¢ dekt. YronpHas Kucnora u e€ Coiu, ux
¢usnyeckue M XHMMHYECKHE CBOMCTBA, IMOJlyueHHE M MpuMeHeHue. KauecTBeHHas peaknus Ha
KapOoHaT-MoHBL. Vcronp3oBaHne KapOOHATOB B OBITY, MEAWLWHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO035UCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KAK O COCIMHEHMSX YIiepoja
(MeraH, 3TaH, ATUJIEH, ALETHJIEH, 3TAaHOJ, IJHULEPHH, YKCycHas KucioTa). [IpuposHble MCTOUHHUKH
YTJIEBOJIOPOIOB (YroJib, MIPUPOJHBIN Ta3, HEPTH), MPOAYKTHl UX NepepaboTku (OEH3WH), UX POJb B
OBITY ¥ IPOMBILUIEHHOCTH. [ToHATHE 0 OMOIOTMYECKN BaKHBIX BEILIECTBAX: KUPAX, OCJIKAX, YIIeBOAAX
— M MX POJM B JKU3HM uYeloBeKa. MaTepuaabHOE €IUMHCTBO OpPraHMYECKUX U HEOPraHMYECKUX
COCIMHECHUM.

KpemHuuii, ero ¢pusnueckre 1 XMUMU4YEeCKHE CBOMCTBa, MOIydeHre U npuMeHeHne. CoeanHeHus
KpeMHusi B npupone. OOmue npencrasienus o0 oxcuae kpemHus (V) u kpeMHueBoil Kuciore.
Cunukarsl, X MCIIOJIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTH. Ba)kHel1ne cCTpouTeIbHbIe MaTepUalIb:
KepaMHKa, CTEKJIO, LIeMEHT, OeTOH, xene300eToH. IIpoGiembl 6e30mMacHOro HCHOJIb30BAHUS
CTPOMUTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHOM XKU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOM KHCIOTHI, NPOBEAECHUE
KAueCTBEHHBIX pEaKUMi Ha XJIOPUA-UOHBI U HAOIIOJEHHE NPU3HAKOB HUX IPOTEKAHHUS, OIBITHI,
oTpaxkaromue (pU3MUecKue W XUMHUYECKHE CBOWCTBA TaJIOTEHOB M WX COEAWHEHHH (BO3MOXKHO
HCIIOJIb30BAaHNUE BUJIEOMATEPHANIOB), O3HAKOMJIEHME C oOpa3snamMu XJOPUJOB (TaJOreHUJOB),
O3HaKOMJIEHHE ¢ o0pa3umaMu cepbl M €€ COeIMHEHMAMU (BO3MOXKHO  HCIOJIb30BaHUE
BUJiEOMATEpPHAJIOB),  HAOMIOJeHHWe  Mpouecca  OOyrJIMBaHUS ~ caxapa  HoJ  JeicTBHeM
KOHIIEHTPUPOBAHHOW CEpHOW KHUCIIOTHI, W3Yy4YE€HHE XHUMMUYECKHX CBOWCTB pa30aBleHHON CepHOM
KHUCJIOTHI, TNPOBEJICHHE KAYeCTBEHHOW peakuuu Ha cyab(paT-uoH M HaONOJeHHe NpHU3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMM CBOMCTBaAMH a30Ta, (ochopa UM UX COEAMHEHUU
(BO3MOYKHO HCIIOJIb30BAHUE BHJEOMAaTepHanoB), oOpa3laMu a30THBIX U (OCPOPHBIX YAOOpEHUH,
MoJIyueHue, codupaHue, paclo3HaBaHWE M U3YYE€HHE CBOWCTB aMMHakKa, IMPOBEIEHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHMS U (pochaT-UOH U U3ydEHUE NMPU3HAKOB HUX IMPOTEKAaHUs, B3aUMOJCICTBHE
KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI C MEbl0 (BO3MOXKHO MCIIOJIB30BaHHE BHIEOMAaTEPHAJIOB),
U3yuyeHHe Mojeleld KpUCTAUNIMYECKUX pelEToK anMasza, rpadura, QyiaepeHa, O3HaAKOMIIEHHE C
IPOIIECCOM  aJICOPOLIMM  PAcTBOPEHHBIX  BEIECTB AKTUBUPOBAHHBIM YIIEM U yCTPOICTBOM
IpOTHBOra3a, IMOJyuyeHHe, coOMpaHue, pPACHO3HABaHWE U H3YYEHHE CBOWCTB YIJIEKHCIOrO rasa,
MIPOBE/ICHUE KAaYeCTBEHHBIX pEaKlIMi Ha KapOOHAT M CHJIMKAaT-MOHBl M HM3y4YeHHE IPHU3HAKOB HX
MPOTEKAaHUs, O3HAKOMJIEHHME C  MPOAYKIHEH  CHJIMKATHOW  NPOMBIIUIEHHOCTH,  pELICHHE
SKCIIEPUMEHTAJIBHBIX 33/a4 10 TeMe «BakHelre HeMeTallIbl U X COeIMHEHUS.

Metanibl M X cOeIMHEHUS

OO61mas xapakTepucTUKa XUMHUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU HMX MOJIOXKEHUS B
Ilepuoanueckoit cucreme xumudeckux 3nemeHToB . M. MenneneeBa n ctpoenust atoMoB. CTpoeHMe
METaJIJIOB. MeTayuinueckas CB3b U METa/NINYecKasi KpUCTAIIIMYECKAsl PEIIETKA. DIEKTPOXUMUYECKUN
psaa HampspkeHu MmeTayuioB. DHU3MUECKHME M XMMHUYECKHe CBOHCTBa MeTayuioB. OOmiue crocoObl
nojryyeHus MetaysioB. [IoHATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT KOPPO3HH.
Crnnasel (CTallb, 4YyT'yH, JIOpATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[Ilenounbie MeTamibl: nojioxkenue B [leproanueckoi cucteMe XUMUYECKUX 3ynemeHToB Jl. U.
MenpeneeBa, CTPOCHUE MX aTOMOB, HaXOXJeHUE B mpupoae. Ousznueckue U XMMHUYECKHE CBOMCTBA



(Ha mpumepe Hatpusi U Kaiusi). OKCUIBI U TUAPOKCHABI HATpus U Kanus. [I[puMeHeHHe MIeTOUYHbIX
METAJUIOB U UX COCIMHEHUH.

[[{erouHO3eMENBbHBIE METAJLUIBI MAarHUM M KaJbLMi: nosiokeHue B llepuoamyeckoi cucreme
xuMmuueckux sneMmeHToB [[. WM. MenpneneeBa, CTpOCHME HX aTOMOB, HAXOXKJICHUE B MPHUPO/IE.
Ouznyecknue U XUMUYECKUE CBOMCTBA MAarHus U Kajablus. Baxkneime coequHeHns Kaublus (OKCUJ,
TUAPOKCH, colin). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumoanueckoil cucreMe xumuueckux siementoB /. W.
MeHngeneeBa, CTpOCHHE aTOMa, HaxoxkJIeHuWe B mnpuponae. Pu3MUecKue M XUMUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U THIPOKCHIA ATFOMUHHUS.

Kenezo: nmonoxenue B [lepuoanueckoit cucreMe xumuueckux anementoB /[[. . MeHneneena,
CTpPOEHHME aTOMa, HaxoXJeHue B npupojge. OPuszndyeckue U XMMHUECKHUE CBOMCTBA xkene3a. OKCuibl,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U Mosry4eHue.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE ¢ o0pa3laMi METaJIOB U CIUIaBOB, UX (PU3NYECKUMH CBONCTBaMH, U3y4CHUE
PE3yNbTaTOB KOPPO3MH METaUIOB (BO3MOXKHO HCIIONIB30BAaHUE BHAEOMATEPUANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHUJIA KAJIbLIMUS U HATPUS C BOJOW (BO3MOKHO HCIIOJIb30BaHUE BUACOMATEPUATIOB),
UCCIIEIOBaHNE CBOMCTB JKECTKOM BOJBI, Ipoliecca TOPEHHUsS XKelle3a B KHCIOpoAe (BO3MOXKHO
WCIIOIb30BaHUE BHJICOMATEPUAIOB), IMPU3HAKOB MPOTEKaHUS KAueCTBEHHBIX PEAKIUA Ha HWOHBI:
MarHusi, Kajablus, alFOMUHUS, IIMHKA, *Kene3a (1) u sxxenesza (111), menu (I1), HaGnronenne u onucanue
MPOIIECCOB OKpAIIMBAHUS TJIAMEHW MOHAMHU HATPHUA, KIS U KaJlblMs (BO3MOXHO HMCIOJIB30BaHHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA AIIOMHHHS H THIAPOKCHIA
LIMHKA, pEHICHUE YKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHeillne MeTasibl U UX COCIUHEHUS.

XuMus M OKpyKamouas cpeia

BemectBa u Marepuanbl B MOBCEAHEBHOM >KM3HU 4YelOBeKa. be3omacHoe HCHoJb30BaHUE
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [IepBas moMOIIb MPH XUMUYECKHX 05KOTaX M OTPaBICHUSX.

XUMHYECKOe 3arpsi3HEHUE OKpY)Karolleld cpenbl (mpeaenbHas IONMYyCTHMas KOHLIEHTpAlMs
Beniects, nanee — [1JIK). Ponb XxumMuu B penieHnu 3K0JI0THYeCKUX MpooIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB MaTepHalIoB (CTEKIIO0, CIUIaBbl METAJIJIOB, ITOJIMMEPHBIE MaTEPUAIIbI).

Mesxicnpeomemmuuie cea3u

Peanuzanus MeXnpeaMeTHBIX CBSI3€d NMPU U3yYEHUU XUMUHU B 9 Kilacce OCYIIECTBISIETCS Yepes
UCIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSTUM, TaK W TOHATUHN, SBISIOMIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TOHATHS: HAYYHBIH (DaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAIU3,
CUHTE3, KJacCHu(UKaIus, IepUuoAUYHOCTb, HAOI0IEHUE, SKCIIEPUMEHT, MOJIEIMPOBaHNE, U3MEPEHNE,
MO/ICJTb, SIBJICHHE, TAPHUKOBBIN A((PEKT, TEXHOIOTHSI, MAaTEPHAIIHI.

®dusmka: MaTepusi, aroM, DJEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKJIUJA, HW30TOIBI,
PaINOaKTUBHOCTh, MOJIEKYa, ANEKTPUICCKUN 3apsij, MMPOBOJIHUKH, MOJYITPOBOIHUKH, TUIICKTPUKH,
(OoTOdNIEMEHT, BEIIeCTBO, TeNOo, OOBEM, arperaTHoe COCTOSHHE BelecTBa, Tra3, pacTBOp,
PacTBOPUMOCTD, KPUCTALTUYECKAsT PEHIETKA, CIUIaBbl, (PU3MUECKHUE BEIMYMHBI, €AMHUIIBI U3MEPECHHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TJIaHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocuHTe3, nbixaHue, Ouocdepa, IKOCHCTeMa, MHUHEpajbHbIe yI0OpeHUs,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpPATBI, TOPHBIC MMOPOJIBI, MOJIE3HBIE HCKOMAEMBIC,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE  pe3yNbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO 00mIero o0pa3oBaHUA
JOCTUTAIOTCSL B XO0J¢ OOy4YeHHs] XUMHUHU B €IMHCTBE y4eOHOW M BOCHUTATENbHON NEATENIbHOCTH B
COOTBETCTBUHM C TPAJAULHUOHHBIMU POCCUMCKHUMH COLUOKYJIBTYPHBIMH U JyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTAMHU, TPUHATHIMA B OOILIECTBE MpaBWIaMM M HOPMaMU TOBEICHUS U CIOCOOCTBYIOT
IpolLeccaM caMONO3HaHUs, CAMOPA3BUTHS U COIIMATIN3ANN 00yUatoIUuXCsl.

JIM9HOCTHBIE Pe3yNIbTAaThl OTPAKAIOT TOTOBHOCTH O0YUYAIOIIUXCSI PYKOBOJCTBOBATHCS CUCTEMOM
MO3UTUBHBIX I[EHHOCTHBIX OPHUEHTAIlMH W PACIIUPEHHE OMbITA ACSITEILHOCTH Ha €€ OCHOBE, B TOM
YHCIIe B YaCTH:

1) maTpuoOTHYECKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOUICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUECKOMY U Hay4YHOMY
HACJIEIUIO, TOHUMAaHMs 3HAYEHUS XHMHUYECKOM HayKM B JKU3HM COBPEMEHHOro OOIIEeCTBa,
CIOCOOHOCTH BJaJIeTh JOCTOBEpHOM HHQOpMAIE O MNEepPeNoBBIX MOCTIXKEHUSX U OTKPBITHSIX
MHPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUSX 00 YCTpOICTBE MUpa U
o01ecTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEICTABICHUST O COLMAIbHBIX HOPMax MW TMpaBWIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, KOMMYHHKATHBHOM KOMITETCHTHOCTH B 00IIECTBEHHO HOJIE3HOH,
y4eOHOUCCIeIOBATEIbCKOM, TBOPYECKOW W JAPYrUX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM MEATEIHHOCTH TPU BBHIMOJHEHUHM YUeOHBIX, MO3HABATENBbHBIX 3ajad,
BBITIOTHEHUH XHMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUU YYE€OHBIX TMPOEKTOB, CTPEMIICHUA K
B3aMMOINOHMMAHUIO W B3aMMOIIOMOIIM B TMpolecce J3TOiM Y4eOHOH JesITeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TMOBEJICHWE M MOCTYIKA CBOHMX TOBAPHINEH C MO3WIIMM HPABCTBCHHBIX W IPABOBBIX
HOPM € YYETOM OCO3HAHHMS MOCJIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYCCKUE TPEJCTABIICHUS O BEIIECTBE U XMMHUYSCKON PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAYKHM M COCTABJISIIONIME OCHOBY JUIS TOHUMAaHUS CYIIHOCTH
HAayYHOW KapTHHBI MHpa, MPEJICTaBICHHs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI,
B3aMMOCBS3SX YEIOBEKa C IPUPOIHOMN CPEIOH, O POJIM XMMHUH B IIO3HAHWUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHBBI, HAMpaBJICHHbIE HAa TIONYyYEeHHE HOBBIX 3HAHUM 10 XUMHH,
HeoOXoMuMBbIe ISl  OOBSICHEHHs] HAOMIOJaeMbIX TIPOIECCOB U SIBICHUH, TO3HABATEIbHOM,
WH()OPMAIMOHHOW W YMTATEIBCKOW KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIHHOW pPabOThI C
V4eOHBIMH TEKCTaMH, CHPABOYHOW JIUTEPATypOH, JOCTYIMHBIMH TEXHHYECKUMHU CpEACTBAMH
WH()OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYCHHWIO W TIO3HAHWIO, JI0O03HATENLHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW ¥ UCCIIEIOBATEIbCKON IEeATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpPaBJIEHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH KM3HU, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3/I0pOBBIM 00pa3 KU3HHU, OCO3HAHHUE MOCIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
QIKOTOJIs, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COONIOACHUS TIpaBWi O€30MacHOCTH TIPH
oOpallleHuu ¢ XUMUYECKIMHU BEIIeCTBAaMU B ObITY U PEeaIbHOM KU3HU;



5) TPy10BOT0 BOCIIMTAHUS

WHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO Mpodeccuid W Tpyaa pasIudyHOrO pOJa, YBaXKEHHE K
TPYLy U pe3yibTaTam TPYAOBOW ACSITEIBHOCTH, B TOM YHUCJIE HAa OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHWUU MO0 XWMHUHU, OCO3HAHHBIM BHIOOP WHAMBHIYAILHON TPACKTOPHH MPOJIOJDKEHUS 00pa30BaHMSI C
y4€TOM JIMYHOCTHBIX HMHTEPECOB W CIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX HMHTEPECOB U
MoTpeOHOCTEH, yCIemHol Mpo(ecCHOHAILHON ACATENHPHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTB aJJalITUPOBATHCS B IPOPECCHOHAIBHON CpeJIe;

6) 3K0JIOrM4eCKOro BOCIIATAHMA:

9KOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHHE K TMPUPOJE KaK HCTOYHUKY JKHM3HM Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAaHHMS, IMOHMMAHHE IIEHHOCTH 3JI0pOBOTO M 0Oe30macHoro ooOpasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY U TICHUXUYECKOMY 3JI0POBBIO, OCO3HAHHE
[IEHHOCTU COOJIOJCHUS TpaBUJl OE30MACHOTO TOBEIEHUS MPH padoTe C BEIICCTBAMH, a TaKKe B
CUTYAIUIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJydaeMmble IPU W3YYCHHHM XUMHH, U pEIleHus 3ajad,
CBA3aHHBIX C OKPY’KaOIIEeW MPUPOJHON CPEAOM, AJI MOBBIIIEHUSI YPOBHS 3KOJOTHUUECKOU KYJIbTYpHI,
OCO3HaHHUs TI00AIBHOIO XapaKTepa IKOJIOTMUYECKUX MPOOJIeM U IMyTed WX pelleHus MOCPEeICTBOM
METOJ0B XMUMHH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B IIO3HABATEIBHOM,
KOMMYHUKATUBHOUN U COLIMATIbHOM ITPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDI

B cocraBe MeranpeIMeTHBIX pPE3yJIbTaTOB BBUICISIOT 3HAYUMbIC I (OPMUPOBAHHS
MUPOBO33pEHUsI OOIIEHAYyYHbIE TOHATUSA (3aKOH, TEOpHWsA, MPHUHIMUI, TUNOTe3a, (AKT, CUCTEMA,
MPOLIECC, IKCIEPUMEHT M JAPYroe.), KOTOpbIe HCIONBb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
mpeaMeTax U TMO3BOJISIIOT HAa OCHOBE 3HAHUM W3 3TUX MPEAMETOB (POpMHpPOBATH MPEICTABICHHE O
L[EJIOCTHOM Hay4yHOM KapTHMHE MHpa, W YHUBEpCalbHbIe Y4eOHBbIE IEHCTBUS (TIO3HABATENbHBIE,
KOMMYHHKATHUBHBIC, PETYISTHBHBIC), KOTOpble oOecrneynBaroT (QOpMHUPOBAHUE TOTOBHOCTH K
CaMOCTOATEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM NEeITeIbHOCTH.

Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YUeOHbIE el CTBUS

Ba3zoBble JJornueckue aeicTBUA:

YMEHUS UCTIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS! TIPH OCBOCHUM 3HAHUM: PACKPHIBATH
CMBICT XMMHYECKUX TOHATUN (BBIAEIATh UX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATH B3aUMOCBS3b C
JOPYTUMU TIOHATHSMHU), UCTONIB30BaTh MOHATHS i OOBSICHEHHs OTICNbHBIX (DAaKTOB M SIBJICHHIA,
BBIOMpATh OCHOBAHMSI W KPUTEPUHM JUIS KIACCH(PHUKAIUU XUMUYECKHX BEIIECTB M XUMHYECKHX
peakiuii, ycTaHaBIUBaTh MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXKIY OOBEKTAMH H3Y4YEHHS, CTPOHTH
JIOTUYECKUE pacCcyXkIeHus (MHIYKTUBHBIC, ACAyKTHBHBIC, [0 AaHAJOTHHU), JAeNaTh BBIBOABI H
3aKJIIOYCHUS;

yMEHHE TPHUMEHSITh B TMPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIE W METamlpeIMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, WCIOJb3yeMble B XHMHH, MPEoOpa3OBBIBATh IIHUPOKO
MPUMEHSEMbIE B XHMHUH MOJICIIbHBIC TPEICTABICHUS — XWMHUYECKHH 3HAK (CHMBOJI DJIEMEHTA),
XuMHueckas (popmyra U ypaBHEHHE XMMHUYECKON peakluy — MpU PElIeHUH Y4eOHO-IT03HABATEIbHBIX
3a/1a4, C y4€TOM JTHUX MOJENbHBIX MPEACTABICHUN BBISBISATh M XapaKT€PU30BATH CYIIECTBEHHBIE
MIPU3HAKUA U3Y9aeMbIX OOBEKTOB — XMUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUi, BBISBISITH OOIINE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3M U MPOTUBOPEUMS B H3Y4YaEMBIX Mpoleccax M
SIBIIEHUSX.

Ba3oBrble ucciaenoBareJnLCKue AeiCTBHSA.



YMEHHE UCIOJb30BaTh MOCTABJICHHBIE BONPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHMS, a TaKXKe B
KauecTBE OCHOBBI JUIsi (POPMUPOBAHHUS THIOTE3bI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;
npuoOpeTeHnue OomnbiTa 10 IUIAHUPOBAHUIO, OPraHW3allid U TPOBEJCHHUIO YUYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HA0JI0/IaTh 32 XOJIOM IMpoIlecca, CaMOCTOSTENIbHO IPOTHO3UPOBATh €T0
pe3ynbrat, GopMyIupoBaTh 0O0OOIIEHHS U BBIBOABI IO peE3yJibTaTaM MPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ unopmanmeii:
yMEHHE BbIOMpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIIHIO PA3IMYHBIX BUIOB U POpPM
MpPEJICTAaBICHUS], TMOJIY4aeMyl0 W3 Ppa3HbIX HMCTOYHHUKOB (HAay4yHO-TIONMYJIIpHAs JHTepaTrypa
XUMHAYECKOTO COJIEpKaHMsI, CIIpaBOYHbIE Toco0us, pecypchl IHTepHEeTa), KpUTHYECKH OLIEHUBATh
MPOTHBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;
YMEHHE MPUMEHATh Pa3IUYHbIE METOJBI M 3alpochl MPH MOHCKE U OTOOpe uHbOpMaluu U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX JJISl BBIMOJHEHUS y4EOHBIX U MO3HABATENbHBIX 3a7a4
OTIpeNIeIEHHOTO THUIMA, NPUOOpPETeHHEe OmbiTa B OOJIACTH HCIOJB30BaHUS WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHHA, OBJaJE€HHE KYJIbTYpOH aKTHBHOTO HCIOJB30BAHUS PaA3THIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIBHYIO (OpPMY MPEICTABICHHS
nHbOpMAIMM W WUIIOCTPUPOBATH pEIIAacMble 33aJaud HECIOKHBIMH CXEMaMH, TuarpaMMami,
npyrumu hopmamu rpaduKu U UX KOMOUHAIUSAMU;
YMEHHE WCIOJBh30BaTh M AaHAJTU3UPOBATh B Ipolecce Y4YeOHOW W HMCCIIEeN0BATENbCKON
JESITeIbHOCTH MH(POPMALIUIO O BIMSHUW IMPOMBIIUIEHHOCTH, CEIBCKOTO XO35ICTBAa U TPaHCIIOPTa
Ha COCTOSTHHE OKPY’KAIOLIeH TPUPOJHON CPEJIbI.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YyueOHbIe el CTBHUS:
yMEHHUS 3a7aBaTh BOIPOCH (B X0/€ auanora W (WiIM) JIUCKYCCHM) IO CYIIECTBY OOCYXKIaeMoit
TeMBbI, JOPMYIUPOBATH CBOU MPEIJIOKESHNS OTHOCUTEIEHO BHITIOIHEHUS MPEIIOKEHHON 33/1a4u;
YMEHHUSI TPEICTaBIATh IOJYUYECHHBIE PE3yNIbTaThl TO3HABATEILHOW NESTEIHbHOCTH B YCTHBIX H
MUCHMEHHBIX ~TEKCTax; JeNaTh IPE3EHTAlMI0 pe3yJIbTaTOB  BBIMOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMbITa, JTA0OPATOPHOM paboThl MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MPOEKTA);
YMEHHUsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABATEIBHOW U
WCCIIEIOBATENILCKOM JICATEIIFHOCTH TPH PEHICHWH BO3HUKAIOUIMX IPOOJIEM Ha OCHOBE Yy4&€Ta
OoOIIMX MHTEPECOB M COIVIACOBAaHUS MO3ULUN (0OCYXIeHHs, OOMEH MHEHUSMHU, «MO3TOBBIE
IITYPMBI», KOOPJAMHAILIUS COBMECTHBIX NEHCTBUH, OmMpeeNieHue KPUTEPHEB IO OLIEHKE KadecTBa
BBHITIOTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepPCaJIbHbIE y4eOHbIe 1eiiCTBHUS:
YMEHHE CaMOCTOSITETIbHO OMNpEIeNsATh IEeMH JACATENIbHOCTH, IUIAHUPOBaTh, OCYIIECTBIATH,
KOHTPOJHMPOBaTh W MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOK JESATENLHOCTH, BHIOUPAThH
Haunbonee 3pPeKTUBHBIE CTIOCOOBI PElIeHNs YUeOHBIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSATEIBHO
COCTaBJIATh WIM KOPPEKTHUPOBATH MPEIOKEHHBIN aNTOPUTM JCHCTBHIA MPU BHITOTHEHUH 3aIaHUN
Cc y4€TOM TONy4eHHUsI HOBBIX 3HAHUU 00 HU3ydaeMbIX OOBEKTaXx — BEIIECTBAX M PEAKIHUSX,
OILIEHUBATh COOTBETCTBHE MOJYYCHHOTO PE3yJIbTaTa 3asBICHHON IeH, YMEHHE HCIOIB30BaTh H
aHAJM3UPOBATh KOHTEKCTEHI, TIPe/IaraeéMble B YCIIOBUH 3a/IaHUH.

IMPEJIMETHBIE PE3YJIBTATDBI



B cocraBe mpeaMETHBIX pe3yAbTaTOB II0 OCBOCHHMIO O00S3aTEIBHOIO  COZIEpIKaHus,
YCTQHOBJICHHOTO  JTaHHOM  (QenepanbHOil  paGoueil  mporpamMMoM,  BBLACTSIOT:  OCBOCHHBIC
00y4aroIMMUCs Hay4HbIE 3HAHHS, YMEHUS U CIIOCOOBI ACWCTBUH, crienupuUecKue Ui MpeIMeTHON
obmact «XuUMUS», BUIBl JEATETBHOCTH MO TIOJYyYCHHIO HOBOTO 3HAaHUS, €ro HWHTEPIpETaluHy,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K konny oOyuenuss B 8 kJiacce IMpeiMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYyUAIOLIUXCSI YMEHHI:

®  pacKpblBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHUN: aTOM, MOJIEKYJa, XUMUYECKUI
JJIEMEHT, TPOCTOE BEIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs M HEOAHOPOIHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHAasi M MOJIEKYJIIpHas Macca, KOJMWYECTBO BEIECTBAa, MOJIb,
MOJIIpHAsl Macca, MaccoBasi A0Jsl XUMUYECKOTO 2JIEMEHTa B COSAMHEHUH, MOJIAPHBIA 00bEM, OKCHI,
KHCJIOTA, OCHOBAHHE, COJb, JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCICHUS, XUMUYECKasl peaKius,
KJIacCU(UKALUA PEaKLM: peakuu COEIMHEHUS, peakLUUU pa3JIoKEHUs, peaklUuy 3aMelleHHUs,
peakuu 00OMeHa, 9K30- M DHIOTEPMHUUYECKHE PEaKLUH, TeIIoBOM 3()(EeKT peakiuu, SApo aToma,
AJIEKTPOHHBIN CJIOM aToma, aToOMHasi OpOHTal b, paJAWyC aroMa, XMMHYECKas CBs3b, MOJSApHAS U
HENoJIsipHasi KOBaJEHTHAs CBS3b, MOHHAs CBS3b, MOH, KATHOH, aHHOH, PacTBOp, MaccoBas A0S
BellecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B PaCTBOPE;

®  WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX HOHSTUH U NPUMEHATH 3TH
MIOHSTHS TIPU ONMCAHUU BEILIECTB U UX IIPEBPALLCHMUI;

®  WCIIOJIb30BaTh XHUMHYECKYI0O CHMBOJUKY JUIS COCTaBJeHHS (OpMYyN BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIIUI;

®  ONpeNeNiaTh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, CTENeHb
OKHCJIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX, MPUHAAJICKHOCTh BEIIECTB K ONpPEACIEHHOMY
KJIacCy COEIUHEHHH 1o ¢dopmynaM, BUJ XUMHYECKON CBsI3M (KOBAJICHTHAss M HOHHAs) B
HEOPraHUYECKUX COCTUHEHMSIX;

e packpbiBaTh cMbici llepuoanueckoro 3akona . M. MenneneeBa: n1€MOHCTPUPOBATh
MMOHMMAaHHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT UX IOJIOKEHHUS B
[leprognueckoi cucreMe, 3aKOHOB COXPAHEHHs MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTaJipo;

e ONUCHIBaTh W XapakTepuszoBaTh TaOnMuHylo (opmy Ilepuonuueckoil cucremsbl
XUMUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHS «TJaBHas monarpymnmna (A-rpymnma)» U «1o0odHas
noarpynna (b-rpynna)», manele u OoJdbIIME NEPUOAbI, COOTHOCUTH OOO3HAUEHHUS, KOTOpBIE
nMeroTcst B Tadbimmie «llepuognyeckas cuctema xumudeckux siaemMeHToB [[. M. MenpeneeBa» ¢
YHUCJIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XMMHMUYECKUX AJIEMEHTOB (COCTaB U 3apsi sapa,
o0111ee YMCIIO AIEKTPOHOB U pacIipeielIeHUe UX 10 FIEKTPOHHBIM CIIOSIM);

e K iaccupUUUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMUYECKUE
peakuuu (1Mo YUCIy U COCTaBY YYaCTBYIOIIUX B pEaKIMU BEIIECTB, MO TEIIOBOMY 3G (DEKTY);

®  XapakTepu3oBaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIACCOB, TOJTBEp)KIasi ONHUCaHHE NpUMEpaMH MOJIEKYJISIPHBIX YpaBHEHHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUI;

® [IPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MOYXHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALLIEHUI B pa3IMYHbIX YCIOBUSAX;

®  BBIYHCIATH OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYEO MAaccChl BEIIECTB, MacCOBYIO
JIOJII0 XUMHUYECKOT0 3JIeMEeHTa 1Mo (opMysie COeTUHEHHs, MAaCCOBYIO JIOJII0 BEIIECTBA B PacTBOpPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUYECKOUN pEaKInu;



® IIPUMCHATb OCHOBHBIC OIEPALUU MBICIUTEIBHOW NEATEIBHOCTH — aHAJIW3 U CHUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3ALMI0, KIIACCU(PUKALINIO, BBIBICHUE IPUYMHHO-CIIEICTBEHHBIX
CBS3EH — JJI U3YyYEHUS CBOMCTB BEILECTB U XMMHUYECKUX PEAKIUI, ECTECTBEHHO-HAYyYHbIE METOMbI
[I03HaHUs — HAOJI0IeHUE, U3MEPEHNE, MO/IETIMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN);

e cCiefoBaThb IpaBWJaM I[IOJIb30BAaHUS XUMHUYECKOW TOCYyIOH UM J1abOpaTOpHBIM
000pyZI0BaHUEM, a TAKXKe MpaBUJIaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKLUSAMHU
10 BBINIOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB 110 MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX
BEIECTB (BOJOPOAA U KUCIOPO/A), TPUTOTOBICHUIO PACTBOPOB C OMPENEIEHHON MacCOBOU J0Jiei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATH M IMPOBOAUTH XMMHUYECKHE DSKCIEPUMEHTBHI IIO
pacno3HaBaHUIO pPACTBOPOB WIEJIOYEH W  KUCIOT C IIOMOULIbIO HMHAMKATOpPOB  (JIAKMYC,
¢beHondranenH, METUIOPAHK U APYTHE).

K xoHny oOydeHus B 9 KJjacce IpeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

®  pacKpblBaTh CMBICI OCHOBHBIX XMMMUYECKHUX MOHATUN: XMMHMUYECKUN SIIEMEHT, aToM,
MOJIEKYJ1a, WOH, KAaTHOH, AaHUOH, IIPOCTOE BEILECTBO, CJOKHOE BEILECTBO, BaJIEHTHOCTb,
EKTPOOTPULATEIBHOCTD, CTEIEHb OKHUCICHHUS, XUMHUYECKass peaklMs, XUMHUYECKas CBs3b,
Teru1oBol 3(pdeKT peakuuu, MOjb, MOJSAPHBIA 00BEM, PACTBOP, AJIEKTPOIMUTHI, HEIIEKTPOJIMTHI,
UIEKTPOJIUTUYECKAs JUCCOLMALMS, peaklUM MOHHOrOo OOMeHa, KaTajau3aTop, XUMHUYECKOe
paBHOBecHe, 0OpaTUMble U HEOOpaTUMbIE pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEaKLUH,
OKHCIIUTENb, BOCCTAaHOBHTENb, OKHCICHHE W BOCCTAaHOBJICHWE, aJUIOTPOINUs, aM(OTEpHOCTS,
XUMHYECKas CBs3b (KOBAJIEHTHAs, MOHHAs, META/NINYECKas), KpUCTAIUIMUECKAsl PEIIETKA, KOPPO3HUs
METaJUIOB, CILJIaBbl, CKOPOCTh XMMUYECKOW peaKlMu, MPEeAesIbHO gorycTuMas KoHueHrpanus 1K
BEILIECTBA;

®  WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHSTUH WU NPUMEHSATH 3TH
MOHSTHSI TIPU ONMCAHUU BEILIECTB U X MPEBPALICHUI];

®  JCMOJIb30BaTh XHMMHYECKYI0 CHMBOJMKY Ui COCTaBJI€HHS (OpPMYyN BELIECTB U
YPaBHEHUN XUMUYECKHUX PEAKIINN;

® ONpENeNATh BAJICHTHOCTb U CTENEHb OKUCICHHWS XMMHYECKHX DJJIEMEHTOB B
COECIUHEHUAX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY Kiaccy
coequHEeHUI 1o (opMmynaM, BUJ XUMHUYECKON CBsA3M (KOBaJEHTHAs, MOHHAs, METaJsIM4ecKas) B
HEOpPraHMYECKUX COEJMHEHUSIX, 3apsj] NOHA [0 XMMHUYECKOH (opMyJsie, XapaKTep cpeibl B BOJHBIX
pacTBopax HEOPraHMYECKUX COETUHEHHM, TUIl KPUCTAUINYECKON PeETKY KOHKPETHOTO BEIECTBA;

e packpbiBaTh cMbIci llepuoanueckoro 3akona J[. M. MenneneeBa u JeEMOHCTPUPOBATh
€ro MOHMMAaHHUE: ONMUCHIBATH M XapakTepus3oBaTh TabmuuHyro ¢Gopmy [leproauueckoil cucTembl
XUMHUYECKHUX DJIEMEHTOB: pPa3jinyaTh MOHATUS «rjiaBHas moArpymma (A-rpynmna)» U «mmoOodHas
noarpynna (b-rpynmna)», manble u OoJbIIME MEPHOIbl, COOTHOCUTH OOO3HAUEHHUS, KOTOpHIE
UMEIOTCS B MEPUOAMYECKON Tabiuie, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHM CTPOEHHSI aTOMOB
XMUMHAYECKHX 3JIEMEHTOB (COCTaB U 3apsn spa, oOliee YUCIIO JIEKTPOHOB U paclpeaesieHHe UX 1o
AJIEKTPOHHBIM CJI0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB 3JIEMEHTOB M MX
COEMHEHMI B Npeienax MajblX IEPUOIOB U ITIaBHBIX MOATPYII C Y4ETOM CTPOEHMSI UX aTOMOB;

e K iaccupUUUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMUYECKUE
peakiuu (1Mo YUCIy M COCTAaBYy YYacTBYIOLIMX B PEAKLUHU BELIECTB, MO TEIUIOBOMY 3¢ ¢eKTy, Mo
WU3MEHEHHUIO CTENEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);



®  XapakTepu3oBaTh (OMUCHIBATH) OOIME MW CHEHUPUUESCKHE XUMHUYECKHE CBOWCTBA
MPOCTBIX M CIOXHBIX BEHIECTB, MOJATBEPKIAsi ONMHUCAHHE MPHUMEPAMH MOJICKYJISIPHBIX M HOHHBIX
yYpaBHEHHI COOTBETCTBYIOIINX XHMUYCCKHX PEaKIIHIA;

®  COCTaBIIATh YPABHECHHS DJIEKTPOIUTHYECKON IMCCOIUAIMN KUCIIOT, MIe0Uei U COJeH,
MOJHBIE M COKpAIIEHHBbIC YpaBHEHHS pEaKIWid HOHHOTO OOMEHA, YpaBHEHHs pPEaKIHy,
MOJITBEPKIAIONINX CYIIIECTBOBAHUE T€HETUIECKOM CBSI3U MEX/y BEIIECTBAMH PA3IMUHBIX KJIaCCOB;

o PACKpBIBATL CYIIHOCTb OKHCIWTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ oCcpcaACTBOM
COCTaBIICHUSI AJICKTPOHHOTO OallaHCa ATHX PEaKIlHii;

o IMPOTrHO3UPOBATH CBOIICTBa BCIICCTB B 3aBUCHUMOCTU OT HX CTPOCHHUA, BO3MOKXHOCTH
IIPOTEKAHUsI XUMUYECKHUX IIPEBPAILCHUN B PA3JIMYHBIX YCIOBUSAX;

o BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYHO MACChbl BEIIECCTB, MACCOBYIO
JOJTI0 XUMHUYECKOTO 3JIEMEHTa 10 (popMylie COIMHEHUS, MacCOBYIO JOJIIO BEIIECTBA B PAacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU pPEaKInH;

e coOmojgaTh TpaBWiIa TOJB30BAaHUS XMMHUYECKOH TMOCYIOH U  J1a0OpaToOpHBIM
o0opyIoOBaHUEM, a TAK)KE MMPaBUIIa OOPAICHHS C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIHSIMH T10
BBITIOJIHEHUIO JIAOOPATOPHBIX XMMHYECKHX OIBITOB IO TOJYYEHHIO M COOMPAHUIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa M YIIIEKHCIIOro Ta3a);

L IMPOBOAWUTL PCAKIUH, IMOATBCPIKAAIOIMINC KQ4eCTBCHHLIA COCTaB Pa3IMYHBIX BCHICCTB!:
pacro3HaBaTh OIBITHBIM IYTEM XJIOpHUI-, OpomMua-, MOauA-, KapOoHar-, ¢ocdar-, cuiIMKar-,
Cy.HI)(l)aT-, THAPOKCUA-NOHBI, KATUOHBI aMMOHHA U MOHBI U3YUCHHBIX MCTAJIJIOB, IPUCYTCTBYIOIINC
B BOJIHBIX PACTBOPaxX HEOPIaHUYECKUX BEIICCTB;

L INPHUMCHATH OCHOBHBIC OIICpallkiU MBICIIUTEILHON ACATCIIbHOCTH — aHaJIu3 M CHUHTE3,
CpaBHEHHUE, 000OIIEHHEe, CUCTEMAaTU3AIMIO, BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3eM — A
HU3YyUCHUA CBOHICTB BCIICCTB U XUMHUUYCCKUX peaKHI/II\/JI, CCTCCTBCHHO-HAYYHBIC MCTOAbI IMO3HAHUA —
HaOIo/IeHne, U3MEPEHNE, MOJISTUPOBAHKE, YKCIIEPUMEHT (pealbHbI U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NPOrpaMmbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMudeckue 15 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no pasneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. [Toustue 06 5 1 bu6nmoreka [JOK
OKCHJIaX https://m.edsoo0.ru/7f41837c
99 Bonopon.Ilonstue o kucinorax u 3 1 bubnnoreka [JOK
COJISIX https://m.edsoo0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 bubnnorexka [JOK
OCHOBaHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBhI 11 1 bubnmoreka [JOK

HCOPTaHUYCCKUX CO€IUHEHUI

Hroro mo pasneny 30

https://m.edsoo.ru/7f41837¢c

Paznen 3. llepuonnueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHne aToMOB. XHMHYeCKast

cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE pe€aKuu

[lepuoauueckuii 3aKOH U

3.1 7

Ilepuoanueckas cucrema

bu6mmoreka [IOK
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHUUYECKUX 3jiemeHToB J[. 1.
MenneneeBa. CtpoeHue aToma

XUMHYECKasa CBI3b.
3.2 OKHUCIUTEILHO- 8
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Hroro no pazueny 15

PesepBHOE Bpems 3

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
bubmuorexa [JOK
https://m.edso00.ru/7f41837c

OBILIEE KOJIMYECTBO YACOB I10

[TPOTPAMME o8



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 /i P Kourpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThbI padoTshI
pecypchl
Pa3znen 1. BeniecTBO U XUMHUYECKHE PeaKIUU
[loBTOpEeHue u yrayOneHue 3HaHUH Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
21 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
s | e :
' PYHIHL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| snewemos Aoy Ason gocgop i | 7 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
o | e s . | , B
' ) PYTIEL poA https://m.eds00.ru/7f41a636
KPEeMHHUHN M UX COCTUHECHUS
Hroro no pazneny 25

Pa3zgen 3. MeTa/sIbl M HX COeTUHEHU S



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

bubnunoreka LIOK

3.1 Obmme cBoHCTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTauibl U UX CO€IAHEHUS 16 bubmorexa [IOK
' 8 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KU3HUA YEJIOBEKA 3 bubmmorexa [IOK
' H p https://m.edsoo.ru/7f41a636
Hroro mo paszneny 3
PesepBHOE BpeMms 3 bubmorexa HOK
P P https://m.edsoo0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




INOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
N KosmuecTBo yacos Hdara DJIeKTpOHHbIe HU(POBbBIE
w/n Tema ypoka Beero KonTpoabu IpakTuueck  U3y4eH o0pa3oBaTe/ibHbIE
ble padoThI ue padoTsbl us pecypcbl
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1 bubmuorexa [JOK
yenoBeka. Tena u BeriecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IaX TIO3HAHUS B XUMUH 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
[Ipaktrueckas paborta Ne 1 «IIpaBuiia padboOThI
3 B lea6opaTopHHpH pUEMBI 06p311)111eHmI: 1 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTIOBAHUEM
Yucrele BemecTBa u cMech. CiocoOb! bu6mmoreka [IOK
4 . 1
pasjencHus cmecei https://m.edsoo.ru/ff0d26ca
ITpaktrueckas padora Ne 2 «Pa3nenenue
5 cafeceﬁ (Ha anI?\Aepe OUYUCTKHU H()ﬂBapeHHOI‘/’I 1 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d28c8
COITN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE PIIEMEHTBI. 3HAKH (CUMBOJIbI) 1 bubnnorexka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 clOKHBIE BELIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
3aK0H TTOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuaeckas hopmyia. BaJ'IeHTHI-IIOCTB aTOMOB 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX AJIEMEHTOB



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
https://m.edsoo.ru/ff0d2eae

1 OtHOCuTENBHAS aTOMHAs Macca. bubnmoreka [JOK
OTHOCHTEIbHAS MOJICKY/ISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOTO 3JIEMEHTA B bubmuorexa [JOK
COC/IMHCHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosb. MossipHast bu6mmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 duznyecKkue 1 XUMUUECKHE SBICHUS. bubmuoreka [JOK
XUMHYECKasT pEeaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBUs NPOTEKAHUSI XUMAYECKHUX bubnnorexa [HOK
peaxiuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MaCChl BEIIIECTB. bu6mmoreka [IOK
XUMHUYECKHE YPaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brrancienus konmmaecTBa, MacChbl BEIIECTBA 11O bu6mmoreka [IOK
17 .
YPaBHEHUSIM XUMHUUECKUX PEaKIuit https://m.edsoo.ru/ff0d5708
Knaccudukanus XUMHYECKUX peaKIuit
18 (COC)II/IHqﬁ):HI/IﬂHpa?;HO)KeHI/IS{ 3a1\I/1)emeILH;1 bubnuorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obMmeHa)
19 M. B. JIOMOHOCOB — y4€HBIH-IHIIUKIIONIEAUCT. bubnuoreka [IOK
O0600I1IeHNEe U CHCTeMaTH3allns 3HAHUH https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel no teme «BermiectBa bubnnorexka [JOK
U XUMUYECKUE PEAKITUU» https://m.edsoo.ru/ff0d4290
Bo3s — cMech razoB. CocTaB BO3ayXa.
21 Knciz);on — 3JIEMEHT U TIPOCTOE Bellluyjcmo. bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
O3oH
®dusndeckue 1 XUMHUESCKUE CBOMCTBA
22 KHCJIOpO/ia (peaKI[uu OKUCIICHUS, TOPCHHE). Bu6miorexa LIOK
’ https://m.edsoo.ru/ff0d4614
[NousTHe 00 OKcHIax
93 Crioco0bI MOTy4eHUs KHCIIOPO/Ia B bubnmoreka [JOK

1ab0paTopuu U MPOMBIIUICHHOCTH.

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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[Ipumenenue kucnopoaa

TennoBoii 3pPexT XUMUIECKON peaKInu,

24 MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUU Bu6mmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIHIX
TorumBo (HedTh, yroiab U METaH).
25 3an5[3HeI§I/IC(1];O3,H§7rxa CITIOCOOBI iro bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHUS
[TpakTrueckas padota Ne 3 o Teme
26 ((§OHWGHHG u zo6I/IpaHI/Ie KHCJIOpO/JIa bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTB)
97 Bonxopon — 351eMeHT U IPOCTOE BELIECTBO. bubnnorexa [HOK
Haxoxenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 du3nyecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bosopoaa. [IpuMeHenue Boopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCIIOTaX U COJISIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubnuoteka [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «ﬁonyqeﬁne " 1::06I/IpaHI/Ie BOZIOpO/A bubmmoreia LIOK
Ny ’ https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
. , bubnmoreka [JOK
32 MonsipHblii 00bEM ra3oB. 3ak0oH ABOTaapo https://m.edsoo.ru/ffod542e
Brraucnenus 00pEMa, KOJIMUeCTBa BEIIECTBA
33 ra3a 1o ero u3BeCTHOMY KOJIHUYECTBY I;ICHICCTBa Bubmiorexa LIOK
- https://m.edsoo.ru/ff0d55a0
WA 00bEMY
Brruucnenns o005EMOB ra3oB nouypaBHeHmo BuGnmorexa LOK
34 peaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX

OTHOILIEHUH T'a30B

https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

bubmuorexa [JOK

35 o i
M3UYECKHE U XUMHUYECKHUE CBONCTBA BOIBI https://m.edsoo.ru/ffod587a
bubmuorexa [JOK
36 C i, 11 0
octaB ocHOBaHUH. [loHsATHE 00 MHAUKATOPAX https://m.edsoo.ru/ff0d59e2
B .H
3 wemcomernise prcrsopss. Maccosa 1o bimmorera LIOK
o P PR A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
IT o 05
B | dpmoremmene prsoposs oupenersoi binorera LIOK
P . . P p bedl https://m.edsoo.ru/ff0d5eba
MacCOBOMH J10JIel paCTBOPEHHOTO BEILIECTBAY
39 KonTtponsHast padora Ne2 o reme «Kucmnopo. bubnnorexa [HOK
Bopopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bu6mmoreka [IOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
n .
40 xuctonmx, ocnomm n avboreprn biGnorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnuoteka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonmy4yeHue u XUMHUYECKUE CBOMCTBA bubnnorexka [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxarmus, bubmuoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenne 1 XUMHUYECKHE CBOMCTBA KUCIOT bubmmorexa LIOK
i https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmuorexa [JOK
46 .
MOJyYEeHHUs, XUMHUECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
47 [IpaxTuueckas padora Ne 6. Pemenue bubmuoreka [IOK

SKCHCPUMCHTAJILHBIX 3a/la4 11O TCMC

https://m.edso0.ru/00ad9b7c
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«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COETUHEHUI)

48 I'eneTndeckas cBsI3b MEXKIy KiaccamMu bubmuorexa [IOK
HEOPraHUYECKUX COCIUHCHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 0600 %
OOIICHHIE I CHCTEMATHSAMA SHAMHIH https://m.edsoo0.ru/00ad9ch?2
50 KonTtponsnast padora Ne3 o reme "OcHOBHBIE bubmumoreka [IOK
KJIaCChl HEOPTaHUYECKUX COeTUHEHUI" https://m.edso0.ru/00ad9ela
I1
5| mmmockant snextmeon, Honamas o spymns BuGmiorera LIOK
' pyH https://m.edso0.ru/00ad9ffa
CXOIHBIX JJICMCHTOB
IT I I1
@ | et o
o https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonpl, TPyIIbEL, DOATPYIIIEI bubmorexa HOK
PHOABL, TPY > TOATPY https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atoMoB. CocTaB aTOMHBIX SIJIEP. bubnnoreka [JOK
H3oTonsl https://m.edsoo0.ru/00ada342
C o
55 | onewerrro Mepuogsmaccrofi cnorextn 1. 1 BuGnotexa LIOK
proa T https://m.edsoo.ru/00adaébc
Menneneena
X
5 | cro nonawemno » Neprommecro oncrene Bu6moexa LIOK
pHOA ' https://m.edsoo.ru/00ada824
. MenneneeBa
3 IT
P . YK P R A https://m.edsoo.ru/00ada96e
— y‘IeHBII/I, mnegaror u I‘pa)KI[aHI/IH
58 DJIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK

XUMHUYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8
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bubmuorexa [JOK

> Horast XHMHHECKas! CBAD L https://m.edsoo.ru/00adac34
60 KoBanenTHast mossipHasi XUMU4eCKasi CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeMOJsIpHAs XMMHUYECKas CBS3b 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adaab9
bubnmoreka [JOK
62 Crenetib OKHCICHIS 1 https://m.edsi.ru/OOadanS
63 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN 1 Bubmiorexa LIOK
https://m.edso0.ru/00adb076
64 OKUCIUTENNU U BOCCTAHOBUTEIIU 1 Bubmiorexa LIOK
https://m.edso0.ru/00adb076
65 KonTtponbnast padora Ne4 o reme «Ctpoenne 1 bubnnorexa [HOK
aToMa. XMMHYECKast CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHbIit ypok. O606iueHHe u 1
CUCTeMAaTH3AIIHsI 3HAHHHA
67 PesepBHblit ypok. O0001IEHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3aLNA 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PesepsHblit ypok. O60011eHNE U 1 bubnnoreka [JOK
CHUCTEeMaTH3aIHs 3HAHU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

N KosmuecTBo yacos Hdara DJIeKTpOHHbIe HU(POBLIE
o/ Tema ypoka Beero KonTpoabu IpakTnyeck  M3y4YeH o0pa3oBaTe/IbHbIE
ble padoThI ue padoTsbl us pecypcbl
[lepuonnueckuit 3akoH. [lepuonnueckas
1 CI/I(EFCMI; XUMHYECKHUX 3HeMI;HTcI)[B . N. 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB
2 XI/IMI/I‘leCKiX 3JIEMEHTOB MEPBBIX TPEX 1 bubamorexa LIOK
https://m.edsoo.ru/00adb6b6
NIEepUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnorexa [HOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buinl XUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbact
KonTtponsHast padora Nel no teme

5 «IToBTOpEHUE U yriTyOaeHHe 3HaHUI OCHOBHBIX 1 1
pa3nesnoB Kypca 8 Kiacca»

5 Knaccuukanus XuMU4ecKkux peakiui no 1 bubnuoreka [IOK
Pa3IUYHBIM MPH3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHUYECKOM pEeaKIUK.

7 [TonsaTne o FOMIZ)FGHHBIX " reTeporeI:)HHLII)I( 1 Bubmiorexa LIOK

https://m.edsoo.ru/00adbe9a
peakuusax
[ToHsATHE O XUMUYECKOM PaBHOBECHH.

8 @akTOpsI, BAUSIOIINE HA CKOPOCTh XUMHYECKOU 1 bubnnorexka [JOK
PEAKIIMH U TTOJIOKSHUE XUMUIECKOTO https://m.edsoo.ru/00adc28c
paBHOBECHS

9 OKHCINTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmorexa LIOK

https://m.edsoo.ru/00adcade
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Teopus 371EKTPOIUTUYECKON JUCCOLIMALIIH.

bubmuorexa [JOK

10 CubHBIE U ClTa0bIe SJIEKTPOJIHTHI https://m.edsoo.ru/00adcd68
11 HNonHble ypaBHEHUS peakUid bubmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT M OCHOBAHUM B
12 CBETE MPEICTABICHUH 00 JIEKTPOITUTHICCKOM Bubmiorexa LIOK
https://m.edsoo.ru/00add5d8
JUCCOITHAITUN
XHUMHUYECKHUE CBOMCTBA COJICH B CBETE
13 MPEACTABICHUIN 00 AIEKTPOJUTHUECKON Bubmiorexa LIOK
https://m.edsoo.ru/00add8b2
JTUCCOITHAITUT
14 [TonsiTue o runponuse conen
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH
16 [IpaxTnueckas padora Ne 1. «Pemenue
AKCIIEPUMEHTATIbHBIX 33124
bubauor
eKa
KonTponbnas padorta Ne2 o teme [HOK
17 «DNEKTPOIIUTHUECKAS TUCCOIIHALTHSL. https://m
XUMHUYECKHE PEaKIIMH B PACTBOPAX)» .edsoo.r
u/00add
9d4
bubauor
eKa
HOK
18 O6mas XapaKTeprCTI/IKa raJIOTCHOB. https:/m
XUMHUYECKHE CBOMCTBA HA TIPUMEPE XJI0pa I
.edsoo.r
u/00add
di2
19 XnopoBogopoa. CoJisiHast KUCI0TA, XUMUYECKUE bubmuor  bubmmoreka [IOK
CBOICTBA, MOJy4YEHHUE, TIPUMEHEHUE eKa https://m.edsoo.ru/00ade104
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L[OK

https://m
.edsoo.r
u/00add
bfa
Bubnuot
eKa
[IpakTuueckas padora Ne 2 110 TeMe OK
20 «TlionyquHe corijoﬁ KHUCJIOTBI, U3y4YeHHE e ﬁ[tgs:// m bubmmorexa LIOK
. ’ https://m.edsoo.ru/00ade348
CBOMCTB» .edsoo0.r
u/00add
eco
bubnuot
eKa
Brruucnenus mo ypaBHEHHUSIM XUMHYECKUX OK
21 peaKIuii, eciiu O;III;H M3 PEeareHTOB JlaH B ﬁ[tps:/l m bubmorexa [JOK
’ https://m.edsoo.ru/00ade488
H30bITKE .edsoo.r
u/00addf
e2
O6mas xapakrepucTuka 31emMeHToB VIA- bubnmnoreka [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorponHbie MOIU(UKAIIUN CEPHI.
23 Haxoxcp;[eHHe CepLIIl I/I(beé C(I)lenHHeiHI?I B bubmorexa HOK
’ https://m.edsoo.ru/00ade64a
npupoae. XUMHUYECKHE CBONCTBA CEPBI
24 CepoBoaopoa, cTpoeHue, Gu3ndecKue u bubnuorexa [JOK
XHMHYECKHE CBONCTBA https://m.edso0.ru/00ade802
o5 Oxcupl cepbl. CepHas KUCIIOTa, GU3HIECKUE U bubnmuorexa [JOK
XMMHAYECKHE CBOWCTBA, TPUMEHCHHE https://m.edsoo.ru/00adea28
26 XUMHYECKUE PEAKLINH, JIEKALUE B OCHOBE bubmuoreka [IOK

MIPOMBIIIJIEHHOTO CIIOC00a MOTY4YeHHs CePHOU

https://m.edsoo.ru/00adec8a
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KHUCJIOThl. XUMHYECKOE 3arps3HEHUE
OKpY>Karollen cpesibl COeAMHEHUSIMHU CEPbI

Brrunciienre MaccoBoii 1071 BbIXOAa IPOIYKTA

bubmuorexa [JOK

21 peakuuu https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 31eMeHToB VA-
28 prI;IIHBI. PiOT ;)acnpOCTpaHeHne B IIpUpPOJIE bubamorexa IOK
’ . ’ https://m.edsoo.ru/00adeeab
¢du3nvecKkre 1 XUMHUYECKHE CBOMCTBA
AMMHaK, ero (GU3NIECKUe U XUMUICCKHE bubnnoreka [JOK
29 .
CBOMCTBA, MOJYYCHUE U PHMEHCHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas pabora Ne 3 o Teme bubnnorexa [JOK
«[TonydeHne aMmMuaKa, U3y4eHUE ero CBOMCTB https://m.edso00.ru/00adf180
31 A3oTHas KUCI0Ta, e€ GU3nIecKue u bubnnoreka [JOK
XMMHYECKHE CBOMNCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHMUS B
32 KayecTBE MUHEPAJIbHBIX YI0OpEHUH. bubnuoreka [IOK
XUMHYeCKOe 3arpsisHEHNE OKPYIKAFOIIEH CpeIbl https://m.edsoo.ru/00adf518
COEMHEHUSAMH a30Ta
®ocdop. Oxeng pocdopa (V) u pochopnas
33 Kncnq())Tz (I)I/ISI/I‘JIIG(}))KI/IS) I/IpXI/I(lx/II/I)qec(lI)(I/qu::BI())ﬁCTBa bubamorexa IOK
’ ’ https://m.edsoo.ru/00adf68a
MIOJIy4YEHHUE
Wcnonbs3oBanue ¢pocdaTtoB B KauecTBe
34 MHHEpaIbHBIX yﬂq())6pqe)ﬂm71. 3arpsizHeHue Bubmiorexa LIOK
. https://m.edsoo.ru/00adfc20
MPUPOAHOM cpefbl hochaTamu
35 Yruepoa, pacpocTpaHeHUe B IPUPOJIE, bubnuorexa [IOK
bu3MuecKre 1 XMMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yraepoaa, ux pusnueckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTHYECKHIE bubmuoreka [JOK

POOJIeMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoa
(V)

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

3 Yrombias KUCIOTA i € colit https://m.edsoo.ru/00ae006¢
[IpakTrueckas pabora Ne 4 o Teme

38 "I'II)OqueHHe yriem/lcnoro ra3a. KauectBennas Bu6mnorexa LIOK

https://m.edsoo.ru/00ae027e
peaknus Ha KapOoHaT-HOH"

39 [TepBoHavabHBIC TTOHATHS 00 OPraHUIECKUX bubnuorexa [JOK
BEILIECTBAX KaK O COCJAMHCHUSX yriepoaa https://m.edsoo.ru/00ae054e

40 Kpemuwuii u ero coequHeHus bubmmorexa [IOK

https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 BKI)CHGPI/IMeHTaJIiHLIX 3a7a4 110 TEME bubmorexa [JOK
. https://m.edso0.ru/00ae0bf2
«Baxueinmme HeMeTaUTbl U UX COSIUHCHHS
KonTponbnas pabota Ne3 mo teme bubnnoreka [JOK

42 .

«BaskHeline HEMETAJUIbI K UX COCIMHEHMUSD) https://m.edso00.ru/00ae0el8
OO61mas xapakTepuCTHKa XUMUIECKUX

43 3JIEMEHTOB — METAJJIOB. MeTtajuinueckas CBs3b bubmuorexa [JOK
Y METaJUIMYECKasi KpUCTAIUTHYECKas peIeTKa. https://m.edsoo.ru/00ae103e
duznveckue CBONCTBA METAIIIIOB
XUMHYECKUE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUECKUA Psi/I HAMTPsKEHUH bubmorexa LIOK

https://m.edsoo.ru/00ae1156
METAJLJIOB
OO6mwme crmocoOb! MOTYyYEHUST METAJLIOB.

45 CnuaBel. Beruucienus no ypaBHEHUSAM bubnuotexa [JOK
XUMHYECKHUX PEaKIIHii, €CIIK OJIUH U3 PEarcHTOB https://m.edso0.ru/00ae1156
COJIEPKUT MPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB bubmmorexa LIOK

https://m.edsoo.ru/00ae1278

47 II{enouHbIe METAIIITBI bubmorexa LIOK

https://m.edsoo.ru/00ael14b2
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bubmuorexa [JOK

48 OKcuibl ¥ THAPOKCUIBI HATPHUS U KU https://m.eds0o.ru/00ae14b2
49 [IlenoyHo3eMenbHBIE METAIUIBI — KAJIBLIUI U bubnmoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxueiinme coefMHEHNS KaJIbLIU bubmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CHCTeMaTU3alus 3HAHUN
52 JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS bubmorexa IOK
https://m.eds00.ru/00ae1886
53 [IpakTuueckas padora Ne 6 o Teme bubnnoreka [JOK
"XécTkoCTh BO/IBI M METOBI €€ ycTpaHeHHs" https://m.edso0.ru/00aelae8
. bubnuorexa [JOK
>4 ATrOMHHHIL https://m.edscLJEJ.ru/Oanlc64
55 AmMdoTepHbIe CBONCTBA OKCHIA U THUIPOKCHUIA bubmorexa LIOK
https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
% Aeneso https://m.edsi.ru/OanldSG
57 Oxcupl, Tupokcu bl u conn xenesa (1) u bubnuoteka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre 1 cucTeMaTr3aIus 3HaHHHA
I
«BaxHel11e MeTaIbl U UX COSTUHEHHS https://m.eds00.u/00ae3ded
BerurcieHus mo ypaBHEHUSIM XHMHUECKHAX
60 peaKuuii, €ClIi OJJMH U3 PEareHTOB JaH B bubnuorexa [JOK
U30BITKE WK COJICPIKHUT MPUMECH. BhrurcieHus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIHM BBIXOJA MPOAYKTA PEaKINH
61 O0600111eHre U cUcTeMaTU3alus 3HaHU!
62 KonrtponsHast pabora Ne4 o reme
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«Baxuelnine MeTaibl U UX COCIUHEHUSY

63 BeniecTBa 1 maTepuaibl B TOBCEITHEBHOM 1 bu6mmoreka [IOK
KHU3HH YeJIOBEKa https://m.edso0.ru/00ae3f50

64 XHUMHYECKOE 3arps3sHEHUE OKPYXKAIOIIEH CpPeIbl 1 bubmmorexa LIOK
https://m.edsoo.ru/00ae4270

65 Ponp XxuMuM B pelieHnN SKOJIOTHYECKHUX 1 bubmumoreka [IOK
npoOiem https://m.edsoo.ru/00ae4270

66 PesepBHrlit ypok. O60011eH1E 1 1 bu6mmoreka [IOK
CUCTEMATH3AIUS 3HAHWMA https://m.edso0.ru/00ae0d0a

67 PesepBHrlit ypok. O60011eHNE 1 1 bu6mmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c

68 PezepHblit ypok. O6001meHne u 1 bubnnorexa [JOK
CHUCTEMATH3AIMS 3HAHWM https://m.edso0.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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YYEBHO-METOJNYECKOE OBECITEHEHHUE OBPA3OBATEJIBHOT'O ITPOLLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°. AkiinonepHoe 001iecTBo «M31aTembCTBO
«IIpocBemieHue»

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.I°., AkunonepHoe obmiectBo «M3marenbeTBo
«IIpocsenienuey;

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
Xumus : ypoku B 8 kiacce : mocooue mis yaurens / H. H. I'apa., "U3nparensctBo "l[IpocBemenne

nn

Xumus : ypoku B 9 kiacce : mocodue ans yuutens / H. H. I'apa., "U3narensctBo "IIpocBenieHrne

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/
https://infourok.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

IMPOLECCA

YYEBHOE OBOPYJIOBAHMUE

Tabnuna "llepuoanueckas cuctema xumudeckux nemenTon J.M. Menneneena”

Ta6muua "[paBuia mo TexHuke 6€30MacHOCTH IpHU padboTe B KAOMHETE XUMHUH"

Mogenu KpUCTaIITMYECKUX PELIETOK

MynpTUMEAUNAHBIN TPOEKTOP

Hoyt0Oyk (Touka pocra)

Kommext nocyzsl 1 060pynoBaHust Ui ydeHUYecKUX omnbIToB (Touka pocra)

[IItatuB nemMoHCTparMOHHBIN XuMuyeckuii (Touka pocTa)

VYcTaHoBKa /1715 IeperoHky BelecTB: HazHaueHue: JeMoHCTpanus

OYHMCTKHU BEIIECTBA, IEPETOHKA, KOJIObI, XOJIOAUIBHUK I OXJIaKICHUS, aJUIOHXK, pooka (Touka

pocra)

Kommext xumuueckux peaktuBoB (Touka pocra)

Komnexuus "Tormmuso" (Touka pocrta)

udposoii mukpockon (Touka pocta)

OBOPYJIOBAHME JIJIs1 TIPOBEAEHUS JTABOPATOPHBIX, IPAKTUYECKUX PABOT,

JEMOHCTPAIIUM

Hoyt6yk (Touka pocra)

JHatuuk Temneparypsl (Tepmonapusiit), latuuk pH (Touka pocra)

KomruiexT nocyiel 1 060pyaoBanus it yaeHudeckux onbIToB (Touka pocta)

[lItatuB neMoHCTpaIMOHHBIM XuMU4yeckuii (Todka pocTa)

VYcTaHoBKa /17151 IEpEroHKH BelecTB: HazHaueHue: JeMOHCTpanys

OYMCTKH BEIIECTBA, IEPETOHKA, KOOI, XOJOJUIBHUK s OXJIaKICHHUS, aJUIOHXK, poOka (Touka

pocra)

Kommext xumuueckux peaktuBoB (Touka pocra)

Becs anextponnsie (Touka pocta)

dunbTpoBanbHas Oymara (Touka pocta)

Marnsut


https://infourok.ru/

Cnuproska (Touka pocra)

Xanar Genbrit x/0 (Touka pocra)
Ilepuatku pesunossle (Touka pocra)
Ouxu 3amutHbie (Touka pocra)






