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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa mo XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl COCTaBJieHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U ¢ YIETOM KOHIEHIIMHM MPENoAaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoir denepamnmm.

[TporpammMa 1o xuMuu Ja€T MPEACTABICHUE O IEIAX, 00Iel cTpaTeruu 00yueHHsI, BOCIUTAHUS
U pa3BUTUA OOy4alolUXCi CpPEeJCTBAMH y4eOHOro MpeaMeTa, yCTaHaBIMBAeT 00s3aTesbHOE
IPEIMETHOE  COJAEp)KaHME, IIpelycMaTpuBaeT  paclpeieieHue ero Mo  KjiaccaM |
CTPYKTYpUPOBAHHE 10 pa3jesiaM U TeMaM MPOrpaMMbl 110 XUMHH, ONpeIeseT KOJIUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAaHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTENbHOCTh
M3YYCHUS] XUMUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTo
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaroImuXcs, onpeaessieT BO3SMOXKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl Ha
YpOBHE OCHOBHOT'O O0OIIETr0 00pa30BaHusl, a TakKe TpeOOBaHUM K pe3yJibTaTaM 00yUYeHUs] XUMUU
HA YypOBHE IMeNell W3y4YeHHs MpeaMeTa W OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JESITEIBHOCTH 00YyYaroIerocs 1o OCBOCHUIO YYEOHOIO COJIepIKaHusl.

3HaHUE XHMHUU CIY)XKHT OCHOBOH aisi (popMHpOBaHHSI MHUPOBO33PEHUS O0ydalOMIEerocs, €ro
MPEJICTAaBICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
IIPEJICTaBICHUSI O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLIUY BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH i camMopa3BUTHUA U (OPMUPOBAHUS KYJIbTYpPbI
JTUYHOCTH, €€ 001Iel U (QYHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUIEHUS W TBOPUYECKHUX CIOCOOHOCTEM OOydaroummxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesATeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKM3HM, TaK U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMUT CO CHCLIH(i)HKOfI HAYYHOT'O MBIIUJICHUS, 3aKJIaAbIBACT OCHOBLI LICJIOCTHOI'O B3IJIIAA HA
CAWHCTBO TMPUPOJALI MW UYCJIOBCKA, MABJIACTCA OTBCTCTBCHHBLIM OJOTallOM B q)OpMI/IPOBaHI/II/I
CCTCCTBCHHO'HaquOﬁ T'paMOTHOCTH O6y‘-IaIOH_[I/IXCH;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-HAYYHBIM 3HAHMSIM, K
MPHUPOJIe, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHHE 00YJArOIIUXCS.

I[aHHBIC HaIllpaBJICHUA B O6y‘{eHI/II/I XUMHH 0O0CCIICUUBAIOTCS CHCHH(I)HKOﬁ COACPpIKaHUA
yqe6Hor0 npeamera, KOTOpBIP'I ABJLICTCA TMECAArOrH4CCKU  aJaliITUPOBAHHBIM  OTPAXCHUEM
0asoBoit HAayKH XUMHHU Ha OHpCIICJ'IéHHOM JTaime eé Pa3sBUTHA.

Kypc xuMum Ha ypoBHE OCHOBHOIO 0OLIEro 00pa3oBaHMsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aromyUMHUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKON XUMHH.



CtpykTypa coaepKaHusl IpOrpaMMBbl 110 XUMHH c(pOpMHUpPOBaHA HA OCHOBE CUCTEMHOT'O MOJIX01a
K e€ uzyuyenuto. CoaepkaHue CKIAAbIBACTCS U3 CHUCTEMbI MOHATUM O XUMUYECKOM 3JIEMEHTE U
BEIIECTBE M CHUCTEMbl MMOHATHI O XuMudeckoi peakuuud. OO€ 3TH CHCTEMBI CTPYKTYpPHO
OpPraHU30BaHbI M0 MPUHIUITY MOCIEAOBATEIIbHOIO PAa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKUX
MPEJICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOT'O YYCHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;
— YY€HHUSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AJIEKTPOIUTUICCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUSA PpPacCCMATPUBAIOTCA HA OCHOBE JSMIIMPUYECKH IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, DPA3BUBAIOTCS IIOCIENOBATEIILHO OT OAHOTO YPOBHS K JIpyromy,
BBIMOJIHASL (DYHKIMU OOBSICHEHHS W TNPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS W BO3MOKHOCTEH
IIPAKTUYECKOr0 IIPUMEHEHHUS U ITOJIYYEHUs U3y4aeMbIX BEILECTB.

OcBoeHme MPOrpaMMBbl IO XUMHH CITOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O XUMUYECKON
COCTaBJISIONICH HAy4YHOW KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOW MNPUPOJbI, IIEHHOCTHOI'O
OTHOIICHUSA K Hay‘IHOMy 3HAHUKO 1 MCTOJIaM IIO3HAHHA B HaYKe. I/I3yquHe XUMHUH HpOI/ICXOIII/IT
C MPUBJICYCHUEM 3HAHWKW W3 PaHEEC M3YUYCHHBIX YUYCOHBIX NMpeaMeToB: «OKpYXKaIOMUW MUPY,
«bnonornsa. 57 xknaccel» U «Pu3muKa. 7 Knacc.

[lpr w3ydeHUH XWUMHU TPOMCXOIUT (HOPMUPOBAHHME 3HAHUH OCHOB XHMHYECKOH HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON EATEIbHOCTH YeJIoBeKa U KaK OJJHOTrO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpHI. 3afada y4eOHOTO MpeaMeTa COCTOUT B (POPMHPOBAHUU
CUCTEMbl XMMMUYECKMX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYNHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
NpUOOIIEHNH K HAyYHBIM METOlaM MO3HAHUS IPU U3yUYEHHUH BELIECTB U XUMHUECKUX PEaKIUi, B
(GOpMUPOBAHMM M DPA3BUTHH [O3HABATEJIbHBIX YMEHHUH M HUX TNPUMEHEHMHM B Y4YeOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM J1eATeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy wu3ydyeHMH XUMHUHU Ha YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs Ba)XKHOE 3HAUEHUE
nproOpenu Takue e, Kak:

— (hopMUPOBAHHE HWHTEIUIEKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K CamMoo0pa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU,

— HampaBJICHHOCTh OOy4YEeHHs Ha CHCTEMaTH4YecKoe MpHOoOIIeHHe O0O0ydaloliuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOJaM  IIO3HAHUS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

—obecrieueHue  YCJIOBUHM, CIIOCOOCTBYIOIIMX  NPUOOPETEHHIO  OOYYaIOUIMMHCS  OMbITa
pa3HoOOOpa3HON JeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUSA, KJIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIs Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBaHue o6mel PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIE
YMEHUU OOBSCHATH M OIICHWUBATH SIBICHUS OKPYKAIOMIErO0 MHpA, WCTOJb3Ysl 3HAHHUS W OIIBIT,



MOJTy4YE€HHBIE MPH M3YyYEHUU XHUMHUH, MPUMEHSATh UX MPHU PEIIeHUHd IpoOsieM B MOBCEIHEBHOMN
JKU3HU U TPYIOBOM JESATEIBHOCTH;

— ¢opMUpOBaHHE Y OOYYAIOIIUXCS TYMAaHUCTHYECKHX OTHOIICHHWH, MOHUMAHUS IEHHOCTU
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH IeIeco00pa3HOro MoBeNeHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LEISAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCHUTAHHIO Ha
OCHOBE YCBOGHHS OOIIECUEIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOODY
npoduiIs U HaNPaBICHHOCTH JlalbHEeHIIero o0y4eHusl.

OOmiee 4ymMCIO YacoB, OTBEACHHBIX IS W3yYEHHs XUMHHM HA YPOBHE OCHOBHOTO OOIIEro
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezielnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

COAEPKXAHUE OBYYEHUA
8 KJIACC
IlepBoHa4yajbHBIC XMMHYCCKHE IOHATHSA

[Ipenmer xumuu. Posib XMMUU B KU3HU 4Ye€JIOBEKa. XUMHUS B CHCTeMe HayK. Tena W BemiecTna.
®u3nyeckue CBOMCTBA BEMIECTB. ATpErarHoe COCTOsAHME BenlecTB. IloHATHE O Meromax
MO3HaHMs B XUMHH. UUCThIe BemecTBa U cMecH. CIIocoObI pasiesieHUs CMECeH.

ATOMEI U MOJICKYJIBI. Xumudeckue 3jeMeHThl. CHUMBOJIEI XHMHUYECKHX 3JICMECHTOB. HpOCTI)IG u
CJIOKHBIC BEIICCTBA. ATOMHO'MOHCKYHHPHOC YUCHHUC.

XyUMHU4YecKast (I)OpMyJ'Ia. BameHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
coCTtaBa BCIICCTB. OtHocutensHas aromMHas Macca. OTHOCHTENILHAS MOJICKYJISIpHAasg Macca.
MaccoBas 10J1s1 XUMHYECKOT0 JIEMEHTA B COSIMHECHUH.

KomnuectBo Bemectsa. Monb. MomsipHas Macca. B3auMocBsI3p KoaudecTBa, Macchl M 4Mcia
CTPYKTYPHBIX €MHMII BelecTBa. Pacuérsl o popmynam XUMUYECKUX COETUHEHUI.

Ou3nyecKkue U XUMUYECKHE SBICHHSI. XUMUYECKasi peakius U e€ mpu3HaKu. 3aKOH COXpaHEHUs
MacChI BEIECTB. XUMHUECKHE ypaBHeHU. Kitaccupukanus XUMIUIEeCKHX PEaKIHi (COeTMHEHUS,
pa3IoXKeHUs, 3aMeIleHuUs, OOMEHa).

XUMHYECKHI IKCIIEPUMEHT:

3HAKOMCTBO C XUMHUYECKOW IMOCYyA0H, mpaBuiamMu paboTel B JjabopaTopuu W NpUEMaMu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M ONMUCAHUE (DU3NUECKUX CBOMCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HaOM0eHne (GU3NUECKUX (TUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYNKE, KHIIEHHE W KOHJICHCAIWs BOJBI) U XUMHUECKUX (TOpEHUE CBEYH,
NPOKAIMBAaHUE MEIHOM MPOBOJIOKH, B3aNMOJICHCTBHAE MeJla ¢ KUCIIOTOH) SIBJICHUH, HAOIIOICHNE
U OINMCaHWE TPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakiuil (paszjoxkeHue caxapa,
B3aMMOJICHCTBHE CEpHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHue ruapokcuaa meau (1I) mpu
HarpeBaHuM, B3auMoJeicTBue jxene3a c pactBopoM coiau meau (II), m3yuenuwe crnoco6oB



paszieneHus CcMeced: C IOMOILNBI0 MarHuTa, (GWIBTPOBAaHHWE, BBIIAPUBAHUE, AUCTHILIALMS,
xpomarorpadus, TpPOBEIECHHE OYUCTKH IOBApPEHHOW COJHM, HAOJIOJEHHUE U ONHCAHHE
pEe3yJbTATOB IPOBEACHUS OIbITa, WUIIOCTPUPYIOLIET0 3aKOH COXPAHEHHWs] Macchl, CO3JlaHHE
MoJieIel MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Ba:kHelinue NMpeacCTaBUTEC/IN HEOPraHU4YE€CKUX BEIIECTB

Bo3nyx — cmecp razoB. CocraB Bo3nyxa. Kuciopon — 31IeMEHT M MPOCTOE BELIECTBO.
Haxoxnenue xucinopoja B mpupoje, Gu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxcunpl. Ilpumenenne xkucimopoga. CrocoObl TOMy4YeHHs KHUCIOpoJa B JIaOOpaTOpuu U
npoMBbINUIeHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aIoTporHas MOAU(pUKAIUS
KHCIIOpO/a.

TermoBoit  3ddexT XuMHUUecKOW peakluH, TEPMOXUMUYECKHUE YpaBHEHHS, DOK30- U
OHAOTEPMUYECKUE peakuuu. TomauBo: yroinb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
napHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — snemeHT u mpocTtoe BemecTBo. HaxoxkaeHne Boaopoaa B mpupoje, Gu3HdecKue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TIOTy4YeHUs. KUCIIOTHI U COTH.

MoutsipHbIii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

Ousnyeckue cBolicTBa Boabl. Boma kak pactBoputens. PactBopel. HaceimeHHbsie u
HEHACBIIICHHBIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 10jsl BEIIeCTBa B
pacTBope. XUMHUYECKUE CBOMCTBA BOoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yesnoBeka. KpyroBopoT BOIbI B IpHUpoje. 3arps3HEHUE MPUPOAHBIX BOJA. OXxpaHa W OYUCTKA
MPUPOJIHBIX BOI.

Knaccudukanus Heopranuueckux coeauHeHuid. Oxcuapl.  Krnaccudukamuss — OKCHIIOB:
coJyieoOpa3yroniie (OCHOBHBIE, KUCTOTHBIE, aM(OoTepHBIE) U HecosieoOpazyronue. HomeHknatypa
okcui0B. OU3nUecKre U XUMHUECKHe CBOMCTBa OKcu0B. [lonydueHne okcuaoB.

OcHoBanmsi. Knmaccudukanuss ocHOBaHUWI: MIEMOYM W HEPACTBOPHMBIE  OCHOBAHUA.
Homenknarypa ocHoBanuii. ®@U3MYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamus xucnor. Homenknarypa kucinor. dusmueckue M XHUMHUYECKUE
cBoiicTBa kucnoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyyenue Kucmior.

Comu. Homenknatypa coneid. @uznueckue 1 XuMHUeCcKHe cBoicTBa coleid. [lomydyenue comneit.
I'enernueckas CBsA3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.
XuMHYECKHH IKCTIEPUMEHT:

KauyeCTBEHHOE OIpeJeNieHue COJepKaHUs KUCIOpoJa B BO3AyXe, IOJydeHUe, COOMpaHue,
pacrlo3HaBaHWe M HM3yUYeHUE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE B3aWMOJCWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HHUKHOBEHHS U IMpEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
oOpa3lilaMu OKCHIOB M ONHUCAaHHE HX CBOMCTB, TMOJTy4YeHHE, COOMpaHUe, paclo3HABaHUE U
M3y4eHHue CBOMCTB Bojaoponaa (TopeHue), B3auMoieicTBHe Boaopona ¢ okcugom menu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOEHHOCTEH pacTBOPEHUS BELIECTB C Pa3IM4HON pacTBOPUMOCTHIO,



MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHONM MAacCOBOM [0JIell pacTBOPEHHOTO BEIIECTBA,
B3aUMOJICCTBUE BOJABI C METaUlaMU (HAaTpUEM U KajblMeM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPraHUYECKUX BEUIECTB Pa3IMUYHBIX KJIACCOB,
HaOJI0JIcHUE M3MEHEHUsI OKPACKM WHJMKATOPOB B PAcTBOPAX KUCIOT W IIEJIOUEH, M3yuyeHue
B3aumozeiicteus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTallaMH,
peakuuii HEUTpaIM3alMM, T[OJYYEHUE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJIHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BakHenmue
KJIACChI HEOPTaHUYECKUX COCTUHEHUI».

Iepuoauveckuii 3akon u Ilepuogmueckas cucrema xumu4yeckux 3viemenros /. H.
MenpneneeBa. CTpoeHue aToMOB. XMMHUYECKasl CBSA3b. OKHUCJINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKM KiIacCU(UKALUMU XUMHUYECKUX 3JeMeHTOB. [loHATHE O rpymmax CXOJHBIX
9JIEMEHTOB (IIEMOYHBIE U INEJIOYHO3EMENbHBIE METAUIbl, TaJIOTeHbI, WHEPTHBIC Ta3bl).
DJeMeHTHI, KOTOpbIe 00pa3yIoT aM(oTepHbIE OKCUIBI M THIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepunoauyeckas cucrema xumuyeckux snemeHToB Jl. M. Menneneesa.
Kopotkonepuonnass u anuHHONEepuoaHast ¢opmbl [lepuomudeckoil cHCTEMBl XHUMHYECKHX
snemenToB [{. . Menneneesa. Ilepuoasl u rpymnibl. @U3nUecKuil CMBICI TOPSJIKOBOTO HOMEPA,
HOMEPOB ME€PHO/Ia U TPYIIIIHI JIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX siaep. M3otombl. Dnekrponsl. CTpoeHHE 3JIEKTPOHHBIX
o0osouek aroMoB mepBbIx 20 xumuueckux syemMeHTOB Ilepuoanueckoit cucremst [ W.
MenpeneeBa. XapakTepucTUKa XMMHYECKOIO JIEMEHTa IO ero nonoxeHuto B [lepuognueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU M3MEHEHHUs pajuyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB, METALUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 TPYyIaM U MepuoaaMm.

3nauenue [lepuogmueckoro 3akoHa u Ilepuognueckoil CUCTEMbl XUMUYECKUX HIIEMEHTOB s
pa3BUTHUSA HayKu U ipakTuku. [. . MeHneneeB — yu€HbIN U rpaXk JaHUH.

Xumnueckasi cBsizb. KoBaneHTHas (MOIspHAs W HEMOJSIpHAs) CBSI3b. DJIEKTPOOTPHUIATEIILHOCTh
XUMUYECKUX AJ1eMEHTOB. MIOHHas CBS3b.

Crenenp okucieHUs. OKUCIMTEILHO-BOCCTAHOBHTEILHBIC pCaKkIuu. Hpoueccm OKHCJICHHUA H
BOCCTaHOBJICHHS. OKHCIIUTEIH U BOCCTAHOBUTEIIH.

XHMHYECKHI IKCIIEPUMEHT:

u3yueHne o0pa3lloB BEIIECTB METAJUIOB U HEMETAJIOB, B3aUMOACHCTBUE THIPOKCUIA LIWHKA C
pacTBOpamMu KHMCJIOT M UIEJNOYEH, IPOBEICHHE OIBITOB, WUIIOCTPUPYIOUIUX IMPHUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpeHHe, peakiuy pa3ioKeHus, COeTUHEHNUS).
Me:xnpeamernbie CBA3H

Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU U3YYEHUH XHMHH B 8 KJIACCE OCYLIECTBIISETCS 4epe3

HCIIOJB30BaHUEC KakK O6H_[I/IX C€CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaK H HOH}ITI/Iﬁ, ABJIAOIINUXCA
CUCTEMHBIMH JJI OTACIIBHBIX NPEAMETOB €CTECTBEHHO-HAYUYHOT'O IIUKJIA.



OO01mue ecTeCTBEHHO-HAy4YHBIE TMOHSATHS: HAy4yHBIM (akT, TUIIOTE3a, TEOpHsl, 3aKOH, aHAJU3,
CUHTE3, KIacCHU(UKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEPEHHE, MOJIEIIb, SIBJIICHHE.

®duspka: Marepus, aToM, DJJCKTPOH, NPOTOH, HEWTPOH, HOH, HYKIWA, H30TOIbI,
pPaZMOaKTUBHOCTh, MOJIEKYJA, JSJCKTPUUECKUN 3aps, BEIIECTBO, TEJIO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, SIUHHUIBI M3MEPEHHS, KOCMOC, ILIAHETHI,
3BE361, ComHIle.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, runpochepa, MUHEpabl, TOPHBIE MOPOJIbI, IMOJIE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeCKasi peaKkus

ITepuognueckuii 3akoH. [lepuonnyeckas cucrtema xumuueckux ieMeHToB Jl. M. Menneneesa.
CrtpoeHue aromMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX
TPEX MEPUOJOB, KAIMsl, KAJIBLIUA U UX COEAMHEHNUN B COOTBETCTBHHM C IIOJIOKEHUEM DIIEMEHTOB B
Ilepuonnueckol cucreMe U CTPOCHUEM MX aTOMOB.

CTpOGHI/IG BCIICCTBA: BUBI XHUMHYCCKOM CBS3U. THUIIBI KPpUCTATNIMYCCKUX peHIéTOK, 3aBHUCUMOCTb
CBOMCTB BCIICCTBA OT THUIIA KpHCT&J’IJ’IH‘ICCKOﬁ peI_HéTKI/I Hn BUa XUMHYECKOM CBSI3H.

Krnaccudukanus 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMHUYCCKUE CBOMCTBA BEIIECTB,
OTHOCAILMXCA K Pa3JIMYHBIM KJAcCaM HEOPraHWYECKUX COCIMHEHUW, TE€HETHYECKas CBA3b
HEOPraHWYECKUX BEUIECTB.

Knaccudpukanus XuMUYECKMX peakUuid IO pPa3IMYHbIM MpU3HAaKaM (10 YHCIy M COCTaBy
YUacCTBYIOUIMX B peaKkIUH BELIECTB, MO TEMIoBOMY 3(dexTy, Mo HM3MEHEHHUIO CTeneHen
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUS.

ITonsatue o CKOpPOCTH XUMHYECKOMN pCaKkuunu. [TonsiTue 06 O6paTI/IMLIX n H606paTI/IMLIX
XUMHUYCCKUX PCAKIHAX. IlonssTHE O TOMOTE€HHBLIX H TCTCPOTCHHBIX PCAKIUAX. Ilousatue o
katanuze. IloHaTHe O XUMHYECKOM PaBHOBCCHHU. (DaKTOpLI, BJIMAIOIUEC Ha CKOPOCTb
XHUMHYISCKOM PCAKIMN U IMMOJIOKCHUC XUMHUYCCKOI'O0 paBHOBECHU .

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ pEaKIMM,  JIEKTPOHHBIH  OajaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

TCOpI/IH 3J'ICKTpOJII/ITI/I"IeCKOI7I JAUCCOoIHalu. 9HeKTp0J’II/ITH U  HCOJICKTPOJIUTHI. KaTI/IOHBI,
aHUoOHBI. MexaHu3m Jucconuanv BEIIECTB C PA3JIMYHBIMHA BUIAMHU XUMHYSCKOM CBS3H.
CrencHb JUCCoranu. CunbHBIC U c1a0ble SJICKTPOJIUTHI.

Peakiun moHHOrO OOMEHa. YCNOBHS MPOTEKAHUS PEAKIMA HMOHHOTO OOMEHa, IOJHBIE U
COKpall€HHble MOHHbIE ypaBHEHUs! peakuuil. CBONMCTBA KUCJIOT, OCHOBAHUW M COJEH B CBETE



MpEJCTaBICHU 00 3IEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakIUyd Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

XUMHYECKHH IKCIIEPUMEHT:

O3HAKOMJICHHE C MOJEISIMUA KPUCTATMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAIJIOB
u HeMeTawioB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHIAa HATPHs), HCCICI0BAaHUC
3aBHCUMOCTH CKOPOCTH XHMMHYECKOM peakIuu OT BO3ACUCTBUS pa3lIU4HBIX (HAKTOPOB,
UCCIIC/IOBAaHUE AJICKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MpoIecca IUCCOIMAIUN KHUCIIOT,
miesoued M cosied (BO3MOXHO MCIIOJIb30BaHME BHJIE0 MAaTEpUAJIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOMIUX MPHU3HAKK MPOTCKaHHWs pPEaKluii MOHHOrO oOMeHa (0Opa3oBaHHE OcCalKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WILIIOCTPUPYIOMIUX HPUMEPHl OKHUCIUTEIBHO-
BOCCTAaHOBUTEIILHBIX PEaKIUil (FOpeHHe, peakluy pPa3joXKEeHUs, COCAMHEHHS), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBI0 KAYeCTBEHHBIX PEAKIMHA Ha HWOHBI, pEIICHUE
AKCIEPUMEHTAJIBHBIX 3a7a4.

HeMeTanjbl 1 UX cOeAMHEHUA

OO6mas xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucneHus. CTpoeHue U (QpU3NUEcCKue CBOMCTBA MPOCTHIX BEIIECTB — TaJlOreHOB. XMUMHUYECKHE
CBOIMCTBAa Ha IpuMepe xjopa (B3aUMOAEHCTBHE C MeTaUIaMM, HEMETaUIaMHM, INEeJIOYaMu).
Xnopososaopos. CossiHast KHCIIOTa, XMMHUYECKHE CBOMCTBA, TOTydeHNe, TpuMeHeHue. JlefictBue
XJIOpa U XJIOPOBOJOPOJa Ha OPTaHU3M UeJIOBeKa. BakHeilIne XJIOpHAbI U MX HAaXO0XICHUE B
HpUpOJIE.

OOmass  xapaktepuctuka s1eMeHTOB  VIA-rpymmbl.  OCOOGEHHOCTH  CTPOEHHMS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHrne M (PU3MYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XUMHUUYECKHe CBOWCTBA. OKCHIBI CEpbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHe M XMMHUYECKHE CBOMCTBa
(oOmue Kak MpeACTaBUTENS Kjacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakluH,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a MoylydeHus cepHoil KucnoTel. Ilpumenenue
cepHoll kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyib(aTr-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B MpHUpoje. XUMHUECKOE 3arps3HEHHE OKpYyXarolel cpessl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
HpPEeOTBPALICHHUS.

OO6mas xapakTepucTuka 3J1eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTETIEHU OKHCIEHMS. A30T, paclpoCcTpaHEHHE B MPUPOJE, (PU3NUECKUE U XMMUYECKHE CBOICTRA.
Kpyrosopot azora B mpupoje. AMMHaK, ero (u3n4eckue 1 XUMHUIECKHUE CBOMCTBA, TTOJTyYCHHE U
npumenenne. Comu aMMOHMS, HUX (UINYECKUE M XUMHUYECKHE CBOWCTBA, NpPHUMEHEHUE.
KavecTBeHHast peakuus Ha MOHBI aMMOHHSA. A30THas KHUCIIOTa, €€ ToiydeHue, Gu3ndeckue u
XUMHYECKHE CBOMCTBa (OOIIMe Kak TMpeACTaBUTENs Kiacca KHUCIOT U CHEelH(pUYECKHE).
Hcnonp30BaHWe HUTPATOB U COJEH aMMOHMS B KadeCTBE MMHEPAIbHBIX YIOOPEHU.
XUMHUECKOE 3arpsi3HEHHE OKpPY)KAIOLIeH Cpelbpl COeNMHEHHSIMHM a30Ta (KUCIOTHBIC OXKIH,
3arpsi3HEHUE BO3/yXa, MOYBBI U BOA0EMOB). Docdop, amioTpornHbie Moaudukamuu docdopa,
dbuznueckue u xummudeckue cpoiictsa. Okcun pocdopa (V) u hochopHas kucnora, pusudeckue
U XUMHYECKHE CBOICTBa, mosydeHue. Mcmonb3oBanue (ocdaroB B KauecTBe MUHEPATBHBIX
ya00peHuit.

OOmasts  xapaktepuctuka s1eMeHTOB [VA-rpymmbl.  OCOOEHHOCTH  CTPOCHHMS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHHUS. YTJEepo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B



npupoje, Gu3ndecKkue U XMMUIEeCKrue cBoicTBa. AncopOius. KpyroBopot yriepona B mpupo/ie.
Oxkcunsl yraepoaa, ux GU3NYECKUe U XUMUYECKHE CBOMCTBA, IEHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYCHHE W TPUMEHEHHE. DKOJIOTHYECKHEe MPOOJIeMBI, CBsI3aHHbIE ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TJI00AIEHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAas KUCIOTa U e
CONM, WX (PU3MUECKUE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHbl.  Vcmonmb3oBaHwe ~ KapOOHAaToB B OBITY, MEAMIMHE,
MPOMBIIIJICHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHHSX yriepona (MeTaH,
3TaH, JTWJICH, AlleTWJICH, JTaHOJ, TIJIMLEPUH, YKCyCHas Kuciora). [IpupoaHple HCTOUYHUKH
YIJIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, HE(PTH), MPOAYKTHl UX MepepadboTKHu (OCH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [IoHATHE O OMONOTMYECKH Ba)KHBIX BELIECTBAX: )KHUpax, Oenkax,
yIJIeBOJaX — M HMX POJIM B JKU3HU 4YelloBeka. MaTepuanbHOE €JUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTMHEHUN.

KpemHuuii, ero ¢usndeckue U XUMHUYECKHUE CBOMCTBA, MOIy4YeHUEe U npumeHeHue. CoequHeHus
KpeMmHus B pupoje. O0mume npenacrasieHus o0 okcuae kpemuus (IV) u kpemHueBoii kuciore.
Cunukatel, UX HCHOJIb30BAaHUE B ObITY, B INPOMBIIUIEHHOCTH. BakHeline cTpouTeabHbIE
MaTepuabl: KepaMHuKa, CTEKJO, LIeMEeHT, OeToH, xene300eroH. IIpobnemsl Ge3omacHoro
UCIIOJIb30BAaHUsl CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEIHEBHOM KU3HH.

XUMHYECKHH IKCTIEPUMEHT:

U3y4YeHHE O0pa3lloB HEOPraHMYECKHX BEIECTB, CBOICTB COJSHOW KHUCIOTHI, MPOBEICHUE
Ka4€CTBCHHBIX pCaKHI/Iﬁ Ha XJIOpUA-UOHBI U Ha6JHOI[eHI/Ie IMPU3HAKOB UX IMPOTCKAHUA, OIIBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), O3HAKOMJIEHHE C OOpa3liaMu XJIOpHIOB (TaJIOTEHHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUZCOMATEpHAOB), HaONIOJEHUEe Tpouecca OOYIJIMBaHUS  caxapa IOx  JeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yuYe€HHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOHN cepHOM
KHCJIOTHI, TIPOBEJICHIE KaYeCTBEHHOW peakIMH Ha CyJIb(paT-uoH W HaOIIOJCHHWE NMpU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOYHO HCIIOJIb30BaHHE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U (POChHOPHBIX yA0OpEHNUH,
HojyyeHue, coOupaHue, pacro3HaBaHWE M U3yuyeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaUeCTBEHHBIX peakuuid Ha HMOH aMMOHUS U Qocdar-uoOH M HU3y4YeHHE NPU3HAKOB HX
NPOTEKaHMs, B3aUMOJICHCTBUE KOHILIEHTPUPOBAHHOM a30THOW KHCIOTHI C MeNbl0 (BO3MOXHO
UCTIOJIF30BaHUE BHUJIEOMATEPUANIOB), M3YYEHHE MOJENeH KPHUCTAIUTMUECKUX PEImETOK anMasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIEHHE C HpPOIECCOM aAcOpOIMH PacTBOPEHHBIX BEILIECTB
AKTHBHUPOBAHHBIM YIJVIEM M YCTPOMCTBOM MPOTHBOrasa, MojayyeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YeHHE CBOWCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAueCTBEHHBIX PeaKlUMi Ha KapOoHAT U
CUJIMKAT-UOHbI W H3YYCHUC IIPHU3HAKOB MHX TMPOTCKAHHA, O3HAKOMJICHHEC C HpO,HYKIII/IGfI
CHJINKaTHOW TNPOMBIIIJIEHHOCTH, PELIEHUEe 3KCIEPHUMEHTAIBbHBIX 337a4 1Mo TeMme «BaxHneine
HEMETAJJIbI U UX COCAUHCHUSD).

MeTasibl 1 KX COeIUMHEHUS

OO0mast xapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METaJUIOB Ha OCHOBAHHWH UX TMOJOXEHHS B
[Tepuoanueckoit cucreme xumuueckux sieMeHTtoB JI. M. MenpaeneeBa M CTPOEHUS aTOMOB.
Crpoenue MeramioB. Meraminueckass CBs3b M METAJUNIMYECKas] KPUCTAIMYECKas pEeHIETKa.
DJIEKTPOXUMUYECKUN pAJl HAOPSOKEHU MeTamoB. DHU3WYEeCKMe M XUMHUYECKHUE CBOMCTBA
MeTaisioB. O0mume crnocoObl Moy4eHus MeTawioB. [IoHATHE O KOPPO3UM METAIIJIOB, OCHOBHBIE



CrocoObl 3amuThl UX OT Kopposuu. CriaBbl (CTalb, YyTyH, MIOPATIOMHUHUN, OpOH3a) W HX
IpUMEHEHHE B OBITY U POMBIIIJICHHOCTH.

[[{erounble MeTasuibl: nosoxkeHue B Ilepuonnueckoit cucreme XuMHU4Yeckux diemeHToB I, M.
MenneneeBa, CTpoeHHE HMX aTOMOB, HaxoXAcHWE B npupone. dusnueckue M XUMHUYECKUE
CBOIiCcTBa (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COCIMHEHUMN.

[IlenoyHo3emMenbHbIE META/UIBl MAarHUM W KajdblUi: mosnokeHue B llepumoaudeckoi cucreme
xuMuueckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
dusnyeckue ¥ XMMHYECKHE CBOMCTBA MarHusg W Kajbliud. BakHelinne coeqMHEHMS KajabLUs
(oxcun, ruapokcu, cosn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxkenne B llepuonnueckodt cucreme XxuMuueckux anemeHtoB . .
MenieneeBa, CTpOCHHE aTOMa, HaxoXKJeHUe B mpupojae. Ousznyeckrue U XUMHUUYECKUE CBOMCTBA
amroMUHMS. AMGBOTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA AITFOMUHUS.

Keneso: nonoxenue B [lepuonnueckoin cucreme xumuueckux snemeHtoB Jl. M. Menneneesa,
CTPOEHHE aTOMa, HAaXOXJeHHE B mpupoac. PU3MYECKHE M XHUMHUYECKHE CBOWCTBA Keje3a.
Oxkcunpl, runpokcuasl u conu xxenesa (I11) u xenesa (I11), ux cocras, cBoiicTBa U MOTyYEHUE.

XUMHYECKHI IKCTIEPUMEHT:

O3HAKOMJIEHHE € 00pa3llaMH METauIOB U CIUIaBOB, UX (PU3NYECKUMHU CBOICTBaAMM, H3yueHUE
pe3yJabTaTOB  KOPPO3UM  METAUIOB  (BO3MOYKHO  HCIOJb30BaHUE  BMJEOMATEpPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUA KaJbLUs U HATPUS C BOJOH (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEI0BaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs dKele3a B
KHUCIIOpoJie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUAIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMil Ha MOHBI: MarHWs, KaJablMs, allOMUHUSA, IIMHKA, xkene3a (II) n xenesa
(III), mexau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMM HaTpus,
KM M KaJblUs (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEI0BaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U TUIPOKCH/IA IMHKA, PEIIEHNE SKCIIEPUMEHTANIbHBIX 3a/1a4 110
TeMe «BakHelne MeTaibl U UX COEAUHEHUS».

XuMus M OKpyKamouas cpeaa
BemectBa u Marepuanbsl B IIOBCEJHEBHOM >XU3HHM 4YeEJIOBEKa. be3omacHoe HCIOJIb30BaHUE
BEHICCTB W XHMHUYCCKHUX peaKuHﬁ B 6I)ITy. HepBas[ noMomp HOpu XUMHUYCCKHUX OXOrax M

OTpPAaBJICHUSAX.

XUMHYECKOe 3arpsi3HEHHE OKpYyJKarouled cpeabl (TpenesbHas [OMyCTUMas KOHIEHTpalus
BerecTs, ganee — [1JIK). Ponb xumun B pereHun 3K0I0rn4eckux npooiem.

XUMHYECKHH IKCIIEPUMEHT:

u3ydeHne o0pas3IoB MaTepHajoB (CTEKIIO, CIJIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHATIbI).
MexnpeameTrHbie CBS3H

Peanuzanus MeXNpeIMETHBIX CBSI3€W MPU U3YYEHUH XHMHH B 9 KJIacCe OCYLIECTBISETCS 4epe3

HCIIOJB30BaHUEC KakK O6H_[I/IX C€CTCCTBCHHO-HAYYHbIX HOHﬂTHﬁ, TaK H HOHHTHﬁ, ABJIAOINUXCA
CUCTEMHBIMH JJI OTACIIBHBIX NPEAMETOB €CTECTBEHHO-HAYUYHOT'O [IUKJIA.



OO01mue ecTeCTBEHHO-HAy4YHBIE TMOHSATHS: HAy4yHBIM (akT, TUIIOTE3a, 3aKOH, TEOPHsl, aHaJM3,
CUHTE3, KIacCHU(UKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHue, MOJIETb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTUS, MaTepHAIIbI.

®dusmka: MaTepus, aroM, OJJCKTPOH, MPOTOH, HEWTPOH, WOH, HYKIUA, H30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, DJJIGKTPUUECKUN 3apsij, MPOBOAHUKH, IOJYIPOBOJIHUKH,
TUAJICKTPUKHA, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€MHUIIBI I3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE31b1, COTHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, HSKOCHUCTEMa, MUHEPAIbHBIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, runpochepa, MHUHEpabl, TOPHBIE MOPOJIbI, IMOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JlugHOCTHBIE pe3yIbTaThl OCBOCHUSI TPOTrPAaMMBbl OCHOBHOT'O OOIIEro 00pa3oBaHus JOCTUTAIOTCA
B X0JIc 00yUYeHUsI XUMHUU B €TUHCTBE Y4EOHOM M BOCIIUTATENBHOMN J€ATEIbHOCTH B COOTBETCTBUU
C TPAAUIMOHHBIMM  POCCHUHUCKHUMH  COIMOKYJBTYPHBIMH ¥  JyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSAMHU, MPUHSATHIMA B OOIIECTBE MpaBUJIAaMU U HOPMaMH IMOBEACHHSI U CIIOCOOCTBYIOT
IpoLeccaM CaMOIO3HaHMsI, CAMOPA3BUTHSI U COLIMATIU3ALIUN O0yYatOIIUXCsl.

JIMgyHOCTHBIE PE3YJIbTATHI OTpaXarOT I'OTOBHOCTH 06yqa10m1/1xcs1 PYKOBOACTBOBATLCA CHCTEMOH
IIO3UTHUBHBIX IICHHOCTHBIX OpI/IeHTaHI/Iﬁ U pacHIupCHUC OIbITa ACATCIbHOCTH Ha eé OCHOBC, B
TOM 4YHUCJIC B HaCTH:

1) naTPHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOIIECHHWS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY W HAay4HOMY
HaCJIEAUIO, MOHMMAHUS 3HAU€HUs XUMHYECKOM HayKH B JKM3HU COBPEMEHHOro OOILEeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaIel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMUSX 00 yCTpoOiicTBe
MHpa 1 001IeCTBa;

2) rpaskKAaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLMAIbHBIX HOPMaX U MpaBUjIaX MEKJIUYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE,
KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Yy4eOHOMCCIIEI0BATEIbCKOM,
TBOPUYECKON M JAPYruxX BHAAX JAEITEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOMU
ACATCIIBHOCTH IIPHU BBIITOJTHCHHUN yqe6HI)IX, TIO3HABaTCIBbHBIX 3aJa4, BBIIIOJIHEHUN XHMHWYCCKUX
SKCIICPUMCHTOB, CO3JaHHUU y‘-IG6HI)IX IMPOCKTOB, CTPEMJICHUA K B3aHMMOIIOHMMAHHUIO U
B3aMIMOIIOMOIII B TMPOIIECCE JTOM y4eOHOW eATENbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE
MOBEACHHUEC U IIOCTYIIKHM CBOHMX TOBapI/IH_[eI\/II C IO3HMOWH HPABCTBCHHBLIX M IIPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCJEICTBUI MOCTYIKOB;



3) HEeHHOCTH HAYYHOT'O MO3HAHUSI:

MHUPOBO33PEHYECKUE MPEACTABICHUSI O BEIIECTBE M XHMUYECKOM peakluu, COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONIME OCHOBY /I IIOHMMAaHUS CYyIIHOCTH
HAYYHOUM KapTHUHBI MHpA, IPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NMPUPOIDI,
B3aUMOCBSI3SIX UEJIOBEKAa C NPUPOAHOM cCpefoi, O poJIM XUMHU B TO3HAHUM OITUX
3aKOHOMEPHOCTEM;

[IO3HABATEJIbHBIE MOTHBBI, HANpPABJICHHbIE HA I[IOJYYEHHE HOBBIX 3HAHMM 110 XUMUHU,
HEOOXonUMBIE Uil OOBSCHEHHS HaOJIOJaeMbIX IPOLECCOB U SBJICHUH, II03HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPbl, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHOIN pabOThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATypOH, JOCTYMHBIMU TEXHUYECKUMH CPEACTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

uHTEpec K OOydYeHHIO M TIO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
camM000pa30BaHMIO0, IPOCKTHON M HCCIENI0BATEIbCKON JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTU U YPOBHs 00y4Y€HHS B JajbHEHILIEM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBbSI:

OCO3HAHHE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/10POBbIO, YCTAHOBKHM Ha
30pOBbIIl 00pa3 ’KW3HU, OCO3HAHUE TMOCIEACTBUH M HENPUATHE BPEAHBIX NPUBBIUECK
(ynorpeOyieHusT aJKOTOoJsl, HAPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIOJIEHHS IPaBHI
0€30I1aCHOCTH ITPU OOPALIEHUH C XUMHUUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEPEC K MPAKTHUECKOMY M3yUSHHIO MPO(ECCHii U TPyAa Pa3IndHOTO POJia, YBAKECHUE K TPYIY
U pe3ysibTaTaM TPYAOBOH ACATEIBHOCTH, B TOM 4YHCIE HAa OCHOBE NPUMEHEHHUS IPEIMETHBIX
3HAaHMW 10 XHWMHH, OCO3HAHHBIM BBIOOP WHJIMBUIYAIbHOW TPAa€KTOPUMU MPOAOIKEHUS
0o0pa3oBaHUs C Y4YE€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycHemHod MnpodecCUHOHATBPHON NeATEeIbHOCTH U Pa3BUTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B PO(HECCHOHATILHOM Cpejie;

6) 3K0JI0OrH4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH 11eTIecO00pa3HOoe OTHOIIEHUE K MPUPOJIe KaK MCTOYHHKY JKU3HU Ha 3emiie, OCHOBE
e€ CyllecTBOBaHHUS, MOHMMAaHUE IIEHHOCTH 3JI0pOBOTO M 0€30MacHOTO o0pa3a KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HMYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS TPaBUI O€30MacCHOTO MOBEACHHS IPU paboTe ¢ BEIIeCTBAMH,
a TaKKe B CUTYalMIX, YTPOKAKOIINX 310POBBIO U )KU3HU JIHOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMSI, MOJy4yaeMble MPU M3YUYEHUU XUMUH, JUIsl pelleHus 3ajad,
CBSA3aHHBIX C OKPYJKAIOLIEH IPUPOJHON CPENOMW, Ul IOBBIIICHHUS YPOBHS DJKOJIOTHYECKOU
KyJbTYpPbl, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U MyTell MX pelieHus
MIOCPEICTBOM METOJOB XUMUH, DKOJIOTUYECKOIO MBIIUICHHs, YMEHHS PYKOBOJCTBOBAaThCS UM B
ITO3HABATEJIBHON, KOMMYHUKATUBHOM M COLMAJIbHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MetampenMeTHBIX pPE3yJIbTATOB BBIACIAIOT 3HAUYUMbIE JUISL  (DOPMHUPOBAHMS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, MPUHIMUI, THIOTe3a, (akKT, cUCTEMA,



MPOLIECC, SKCIIEPUMEHT U JPYToe.), KOTOPbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUN U3 ATUX MPEAMETOB (POpMUPOBATH MPEICTaBICHUE O
LEJIOCTHOW HAyYyHOM KapTHMHE MHpa, U yHHBEpCalbHble y4eOHbIe NEHCTBUS (II03HABaTEIbHbIE,
KOMMYHHUKATHBHBIE, PETYJSTHBHBIC), KOTOpPbIE OOECIeYHBAaOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3zoBble Jlornuyeckue aeiicTBHA:

YMCHUA HUCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOI'0 MbBIIIJICHUA TIPH OCBOCHHUU 3HAHUI: PaCKpbIBATh
CMBICIT XHUMHYECKHX TOHSITHM (BBII[CJ'IHTB HNX XapaKTCpHBIC IIPpHU3HAKW, YCTaHABJIMBATHb
B3aUMOCBA3b C OPYIr'UuMHU HOHSITI/IHMI/I), HCIIOJB30BAaTh IIOHATHUA JIA 00BSICHEHHUS OTACIBHBIX
(baKTOB n HBHCHHﬁ, BBI6I/IpaTB OCHOBAHHA W KPUTCPHUH OJIA KJ'IaCCI/I(i)I/IKaI_II/II/I XUMHUYCCKUX
BCIICCTB M XHWMHUYCCKHX peaKHHﬁ, YCTaHaBJIMBATh MPUYUMHHO-CIICACTBCHHBIC CBA3HW MCKAY
00BeKTaMu HU3YUYCHUA, CTPOUTH JTOTHYCCKHE PaACCYKIACHUSA (I/IH,HYKTI/IBHBIC, ACOYKTUBHBIC, II0
aHa.HOFI/II/I), J€J1aTh BBIBOJAbI M 3aKJIIFOUCHU A,

YMEHHE INPUMEHATh B IPOLECCE IMO3HAHMUSI MOHATUSA (IIPEIMETHBIE M METANpPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XHMHH, MPEOOPa30BBIBATH UIMPOKO
IPUMEHSIEMbIE B XUMHUU MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xuMudeckass ¢GopMylia M ypaBHEHHUE XHMHYECKOHW peakiuu — TMpU pElIeHud Yy4eOHo-
[IO3HABATEJIbHBIX 33/a4, C Y4YETOM OTHUX MOJEIbHBIX NPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBbIX OOBEKTOB — XHMHUYECKHX BELIECTB U
XUMHYECKHX PEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U H
MIPOTUBOPEYUS B U3YUaEMBbIX MPOIECCaxX U SBJICHUSIX.

ba3oBble ucciaenoBaTeJLCKUeE AeiiCTBHA:

YMEHHUE HCIIOJIb30BaTh ITOCTABJIECHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA IMO3HAHUSA, a TAKXKE B
Ka4yecTBE OCHOBBI i1 (hOPMUPOBAHUS TUIOTE3bI 10 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHHH;

npuoOpeTeHne OmbITa MO0 IUTAHUPOBAHMIO, OpPTaHWU3AIMH W TPOBEACHUIO YUYEHUUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 32 XOJ0OM IPOIlecca, CAMOCTOSTENILHO MTPOTHO3UPOBATH €TI0
pe3yabTat, (GopmynupoBaTh 000OIIEHHUS M BBIBOABI MO pe3yJibTaTaM MPOBEAEHHOTO OIIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O IPOJEeNaHHOM padoTe.

Padora ¢ nnopmanmeii:

yMEHHE BbIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIUIO PA3IMYHBIX BUIOB U
¢dopM mpesacTaBieHuUs], MOIY4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (Hay4HO-TIOMYJIApHAs JTUTeparypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MOcoOMs, pecypchl WHTepHeTa), KpUTHUECKU
OLIEHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE NPUMEHATh pPa3IMyYHble METOJbl W 3ampoChl MPH IMOMCKE W 0TOOpe MHPOpPMALUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX ISl BBITOJHEHHS YUE€OHBIX U MO3HABATEIBHBIX 33124
OTpeNieNIEHHOr0 THUMa, MPHOOpPETeHHEe OIbiTa B 00JACTH HCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIAJICHHE KYJIbTYPOl aKTUBHOTO MCIIOJIb30BAHUS PA3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpATh ONTUMAbHYIO (OpMy mpeacTaBIeHUS
UHPOPMALIMK W WUTIOCTPHPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
Opyrumu GpopMamMu rpaduku U ©X KOMOUHALIUSAMUY;



YMEHHE HCIIOJIb30BaTh W aHAJIM3MpOBaTh B IIpoliecce Y4eOHOH U HcCieloBaTeNIbCKON
JEeSTEIIbHOCTH HH(POPMAIINIO O BIUSHUU IPOMBIIUICHHOCTH, CETLCKOTO X0351CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaIoIe MPUPOIHON CPEeIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJ€ Auaiora u (Wiu) AUCKYCCHUHU) MO CYIIECTBY OOCY>KIaeMoun
TeMBI, (HOPMYITHPOBATH CBOU MIPEIOKEHHS OTHOCUTEIHHO BHITIOTHEHHSI PETIOKEHHON 3a/1a4;

YMEHHUS TPEJCTABISATh TOJTYYCHHBIC PE3yJIbTAaThl IMO3HABATECIBLHOW JESTEIBHOCTH B YCTHBIX H
IMUCBbMCHHBIX TCKCTax; MACJIaThb MPC3CHTALUIO PCE3YJIbTATOB  BBIIIOJIHCHUA XUMHYCCKOI'O
JKCIIEpUMEHTa (J1a00paTOPHOTO OIMbITa, Ja0OpaTOpHOW pPabOTHI MO WCCICIOBAHHIO CBOWMCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

YMEHHUSI y4yeOHOTO0 COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW ITO3HABATEIBHOM W
MCCJIEIOBATENILCKON NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE YyuéTa
OOIIMX WHTEPECOB W COTJACOBaHHS NO3MLUK (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD», KOOPJAMHALIUS COBMECTHBIX JEHCTBUM, ONPEIEICHUE KPUTEPUEB 10 OLIEHKE KayecTBa
BBIIIOJTHEHHON PabOTHI U IPYTHE).

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JedcTBUA:

YMEHHE CaMOCTOSITCIIBHO ONpPEACATh Ledu ACSITCIBHOCTH, IUIaHUPOBATh, OCYINECTBIATH,
KOHTPOJIMPOBATh W TPH HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTh, BBIOMPATH
HauOosiee 3(p(EKTUBHBIE CMOCOOBI  pPEIICHHWS Y4YeOHBIX M ITO3HABATCNIBHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEWCTBUM NpU
BBITIOJIHCHUM 3aJaHUK ¢ Y4YETOM IIOJYyYCHHMs HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBCKTaX —
BEIIECTBAX U PEAKIIMAX, OIICHUBATh COOTBETCTBUE MOJNYYCHHOTO PE3yibTaTa 3asBICHHOM IIEIH,
YMEHHE HUCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3a/IaHUM.

IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB IO OCBOEHHUIO 00S3aTENBHOTO  COJEp)KaHUS,
YCTaHOBJIEHHOIO JAaHHOM (QenepaibHOl pabodeil mporpaMMoil, BBIJEISAIOT: OCBOEHHBIE
o0ydJalomuMUCs Hay4yHbIe 3HAHUS, YMEHHS M CHOCOOBI JAeWcTBUM, crenuduyeckue s
npeAMETHOM 00sacTh «XUMUS», BHIBI JIEITEIBHOCTH TO TOJYYEHHI0O HOBOTO 3HAHUSA, €r0
MHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K koHiy oOyuenus B 8 kJiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE JOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y 00yUarOIIUXCS YMEHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHATUN: aTOM, MOJEKYJa, XUMUUECKUN DJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOJAHAS U HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJIsIpHas Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBasl JI0JII XHMHYECKOrO JJIEMEHTa B COEIUHEHHH, MOJIAPHBIA OOBEM, OKCHU[,
KHCJIOTa, OCHOBAaHUE, COJb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb OKUCIECHMS, XUMHUYECKas
pcaknus, KJ'IaCCI/I(i)I/IKaHI/IH peaxunﬁ: pe€akuuu COCAUHCHHA, PCAKIUU PA3JIOKCHUA, pPCaKIUH
3aMeIIeHus], peakllui 0OMeHa, 3K30- M SHI0TEPMUYECKHE PeaKIiH, TeIIoBOM 3P deKT peakuuu,
AIpO aTOMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paJANyC aToMa, XUMHUYECKasl CBSI3b,
NOJIIpHAasl U HEMOJSpHAs KOBAJECHTHAs CBS3b, MOHHAS CBA3b, MOH, KaTUOH, aHUOH, PacTBOp,
MaccoBast 10Jisl BeulecTBa (IIPOLEeHTHAs! KOHIIEHTpAIHsl) B pacTBOPE;



WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHATH OTU NOHATHS IIPU
OIIMCaHUU BEILIECTB U UX IPEBPALLECHUN;

UCTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY Ul COCTaBlICHHS (DOpMyN BEIIECTB U YpaBHEHUH
XUMHYECKHUX PEaKIIN;

OTIpeIeNIATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJIUHEHUSX, CTENEHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHHSX, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY Kiaccy
coequHeHuH o GopMyinaM, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs U MOHHAS) B HEOPTaHUYECKUX
COEIMHEHUSX;

packpeiBath cMbica [lepuoauueckoro 3akona JI. . MenaeneeBa: 1eMOHCTPUPOBATh IOHUMaHKE
NEPUOJANYECKONM 3aBUCHMOCTH CBOWCTB XMMHUYECKHMX JJIEMEHTOB OT HX IIOJOKEHUS B
[Tepuonuyeckoil cucteme, 3aKOHOB COXPAaHEHHs MacChl BELECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOI'O y4€HHs, 3aKOHa ABOTajpo;

ONHKCBHIBATh M XapaKTepHu3oBaTh TabmuuHyro ¢opmy [leproandeckoil CHCTEMBl XMMHUYECKHX
3JIEMEHTOB: pa3jInyaTh MOHATUS «IJ1aBHas noarpymnmna (A-rpynmna)» u «noboynas noxarpymnmna (b-
TpyIIa)», Majibie 1 OOJbIINE TIEPUO/IbI, COOTHOCUTH 0003HAYEHHsI, KOTOPBIE UMEIOTCS B TaOJIHIIe
«Ilepuoanueckass cucremMa Xumuueckux osyemeHToB J[. W. MenzaeneeBa» ¢ 4HCIOBBIMU
XapaKTePUCTHKAMH CTPOCHHS aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB W 3apsi supa, oOriee
YHCII0 3JICKTPOHOB U paclpeieieHue UX 10 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBATh XUMHYECKHE JIEMEHTBI, HCOPTraHUYECKHE BEIIECTBA, XUMUYCCKUE PEaKIIUU
(110 YHCITy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY (D (DEKTY);

XapaKTCpU30BaATh (OHI/ICBIBaTL) 06H_[I/Ie XHMHYECKHE CBOMCTBA BCHICCTB PA3JIMYHBIX KJIACCOB,
MOATBCPIKAAA OIIMCaHHEC npumMepamMun MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINX
XUMHNYCCKUX pCaKHHﬁ;

MMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBHCUMOCTH OT HX Kad4CCTBCHHOIO COCTaBa,
BO3MOXHOCTHU IMTPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHLBIX YCIIOBUAX,

BBIUHCIIATh OTHOCUTENBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MACCOBYIO JIOJIO
XMUMHUYECKOTO 3JIeMEeHTa MO0 (opMyJie COeIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
IIPOBOJIUTH PACUETHI IO YPAaBHEHHUIO XUMHYECKOU pEaKIvH;

MPUMEHSTh OCHOBHBIE OTEPAIlUU MBICIUTEIHHON NEATEeIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
0000111eHIE, CUCTEMAaTU3AIUI0, KJIAaCCU(UKAIUIO, BRISIBJICHUE MPUIMHHO-CIICICTBEHHBIX CBsI3el
— NI M3y4YeHHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIMil, eCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAQNIOJICHWE, W3MEpPEHUE, MOJCIUPOBAHUE, OKCIEPHUMEHT (pealbHbI U
MBICTICHHBIN );

CJIeZIOBaTh MpaBWIaM MOJIb30BaHUS XUMHUUECKOW MOCYI0i 1 1abopaTopHbIM 000pYyI0BaHUEM, A
TaK)Ke MpaBuiIaM OOpalleHHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMHU 11O BBITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposia M KHCIOpOJa), IMPUTOTOBJICHHIO PACTBOPOB C OMpENeIEHHOM MacCcoBOM JoJeit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TPOBOJUTH XHMHUYECKHUE OKCIIEPUMEHTHI IIO
pacro3HaBaHUIO PACTBOPOB IEJIOYEed W KHUCJIOT C TOMOINIBI0 HMHAMKATOPOB (JIAKMYC,
¢deHondranzent, METUIOPAHXK U APYTHE).



K koniy oOyuenns B 9 kjacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JJOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh Y 00yUAIOIIUXCS YMEHUH:

PacCKpbIBaTh CMBICJ OCHOBHBIX XMUMHMUYECKUX MOHSITHI: XUMUYECKUNU 3JIEMEHT, aTOM, MOJIEKya,
WOH, KAaTHOH, aHWOH, TMPOCTOE  BEIIECTBO, CJIOXKHOE  BEIIECTBO,  BAJICHTHOCTb,
ANEKTPOOTPHUIATEIIBHOCTh, CTEMEHb OKHUCIICHUS, XUMUYECKas peakiusi, XUMHUYECKas CBS3b,
TEIJIOBOM 3P (HEKT peaKIuu, MOJIb, MOJSIPHBIH 00BbEM, pacTBOP, JIEKTPOIUTHI, HEIJIECKTPOJIUTHI,
AIIEKTPOJIUTHYECKAs JWCCOIUAINS, PEAKIMM HWOHHOTO OOMEHa, KaTajau3aTop, XHUMHYECKOe
paBHOBecHe, OOpaTHUMbIE U HEOOpaTHMbIE pPEAKIMH, OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIC
peakly, OKHUCIWUTEIb, BOCCTAHOBHUTENIb, OKHUCJICHHE M BOCCTAHOBJIEHHUE, aJIOTPOIIHUS,
aM(doTepHOCTh, XUMUYECKasA CBsI3b (KOBaJCHTHAs, HOHHAs, METAJUIMYECKas), KPUCTAJUTMIECKAs
peméTka, KOpPpO3HWsl METAUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, MPeaesIbHO
nonyctumas konueHtpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHATH OTU NOHATHS IIPU
OIIMCaHUU BELIECTB U UX IPEBPALLECHUN;

HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBJICHHS (OpPMYJl BEIIECTB W ypaBHEHUU
XUMHYECKHUX PEAKIUK;

OMpENENATh BAJICHTHOCTh W CTENECHb OKHUCICHUS XHUMHUYECKHUX SJEMEHTOB B COCAMHEHUSX
pPa3IMYHOr0 COCTaBa, MPUHAMJIEKHOCTh BELIECTB K OINPEACIIEHHOMY KJIACCy COCIWHEHUU 110
dbopmynaMm, BUJ XUMUYECKOHN CBSI3M (KOBaJEHTHAs, HOHHAS, META/NINYECKasl) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHYECKOH (opmyre, xapakTep cpelbl B BOIHBIX PAacTBOpPax
HEOPTraHWYECKUX COCTMHEHHM, TUIT KPUCTAIUTMYECKON pelIéTKY KOHKPETHOTO BEIIECTBA;

packpbiBathk cMbicn Ilepmoauueckoro 3akona JI. M. MengeneeBa M J€MOHCTPUPOBATH €O
[IOHMMAaHME: OIMCBIBaTh U XapakTepu3oBaTh TabuuuHyro ¢opmy Ilepuoanyeckoit cucTembl
XUMHUYCCKUX JJICMCHTOB: pa3jindaTb IMOHATHA «IJIaBHasA IMOATPYIIIa (A-rpynna)» U «11o00oYHast
noarpynna (b-rpynma)», manele u Oombline NepUOIbl, COOTHOCHTHh 0003HAUY€HUs, KOTOpHIE
HUMCIOTCA B HCpHOHHHGCKOﬁ Ta6J'[I/IIl€, C YHUCIIOBBIMH XAapPaKTCPHUCTHUKAMHU CTPOCHUA aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj A1pa, oOlee YUCIo 3JIEKTPOHOB M paclpeesieHHne ux
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00II1E 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COCOUHEHMH B IPEJENax MalblX IMEPUOIOB U INIABHBIX MOATPYNI C YYETOM CTPOEHUS HUX
aTOMOB;

KJaccu(uIUpoBaTh XMMUYECKHE 3JIE€MEHThI, HEOpPraHUYECKHE BELIeCTBA, XUMUYECKUE PEeaKLUu
(Mo yuciny M COCTaBy Yy4YaCTBYIOUIMX B pEakUUU BEIIECTB, IO TEIUIOBOMY 3(deKTy, Mo
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

XapaKTCPU30BaATh (OHI/ICBIBaTB) 06H_[I/Ie n CHCHI/I(I)I/I‘IGCKI/IC XUMHYECKHE CBOMCTBA MMpOCTBIX H
CJIOKHBIX BCUICCTB, MOATBEPIKAAA OMUCAHUEC ITPUMEPAMU MOJICKYJIAPHBIX U MOHHBIX ypaBHeHI/II\/'I
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHHfI;

COCTaBJISITh YPaBHEHUS JICKTPOJIUTUUECKON TUCCOIUAIIMN KUCIIOT, IISJI0YEH M COJIeH, MOTHBIC U
COKpaIlIEHHBIC YPaBHEHHs PEAKIMii MOHHOTO OOMEHA, YPaBHEHUS PEAKIIMH, MOATBEPKIAOIINX
CYyIIECTBOBaHUE TEHETUUECKOU CBSI3U MEK/y BEIIECTBAMU PA3TMYHBIX KIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUii OCPEACTBOM COCTABIICHUS
AJIEKTPOHHOT0 OanaHca 3TUX PEeaKLIni;



IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH IIPOTEKAHUS
XUMHUYECKUX IIPEBPAILECHUM B PA3JIMYHBIX YCIOBUSAX;

BBIUUCIIATh OTHOCUTENBHYIO MOJEKYJSIPHYIO U MOJIAPHYHO MAacChl BELIECTB, MACCOBYIO JIOJIIO
XMMHYECKOIO 3JIeMEHTa 10 (OpMyJie COEIMHEHMs, MacCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvi;

cOOJIIO/IaTh TPABUIIA MOJB30BAHMS XUMHUECKOW MOCYAO0H M J1a00opaTopHbIM 000pyAOBaHHEM, a
TaKXe MpaBHiia OOpPAIICHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH I10 BBITOJHCHHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB MO MOJYYEHUI0O U COOMPAHUIO Ta3000pa3HBIX BEIISCTB
(aMMmaka M yrieKucIIoro rasa);

MPOBOJIUTh PEaKlMM, TMOATBEPKIAIOIINE KAueCTBEHHBIM COCTaB Pa3jUYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJOpHUI-, OpoMHI-, UOAMI-, KapOoHat-, (ocdar-, cuiamkar-,
cynb(dar-, TUIAPOKCUI-HOHBI, KATHOHBI aMMOHHSI W HMOHBI H3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE ONEPALlUU MBICIUTEIbHON JIeSTEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
00001IeHNe, CHCTEeMAaTU3AIMIO, BBISIBJICHNE MPUYUHHO-CICJCTBEHHBIX CBSI3€H — I M3yUeHHS
CBOWCTB BELIECTB M XUMHUYECKUX PpEaKIUil, €CTECTBEHHO-HAayyHble€ METOJbl IO3HAHUA —
Ha0JII0/IeHuE, U3MEPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

TEMATHYECKOE INTAHUPOBAHMUE

8 KUIACC

HaumenoBauue | JK0JIMYECTBO 4aCOB
Ne i/ A31eJ10B 1 TeM DJIeKTpPOHHbIe (LU (POBbIE)
p Bcer | Kontpoabn | IIpakTnueck 00pa3oBaTeIbHbIE PeCypPCbl

IporpaMMel 0 bIe padoThl | He padoThI

Pa3nea 1. IleppoHadyaabHble XUMHYECKHE OHATHS

XUMUS — BaKHas

00J1aCThb
bubnuoreka
1. | ScrecTROSHAMII) g 2 LIOK https:/m.eds00.ru/7f418
MPAKTUIECKOU 37c
NEeITEIbHOCTH ==
YeJI0BEKA
BemecTBa u Bbubnuoreka
1.2 XUMUYECKHE 15 1 ITOK https://m.edsoo.ru/7f418
peakiuu 37¢c
Htoro o pazueny 20

Pa3jnen 2. Baxkneiiiune npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB

Eiﬁ?b bubnunoreka
2.1 PO 6 LIOK https://m.edsoo.ru/7f418
ITousitue 06
37c
OKCHAax
29 Bonopoa.llonsatu 8 1 Bubnuoreka
' € 0 KUCITOTaxX U I{OK https://m.edso0.ru/7f418



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

COJISIX 37¢c
Bona. PactBopsr. bubnmoreka

2.3 | Iloustue 06 5 1 1 IIOK https://m.edsoo.ru/7f418
OCHOBaHHUSIX 37¢
I(()Jf;(::ible bubnuoreka

2.4 11 1 1 IIOK https://m.edsoo.ru/7f418
HEOPraHUYECKUX 37c
COETUHEHUN —

Wroro no pazgeny

| 30 |

Paznen 3. [lepuoagnueckuii 3axon u [lepuogudeckasi cucreMa XuMH4YeCKHUX 3j1eMeHTOB /1.
N. MenneneeBa. CTpoeHne aToMOB. XUMH4YeCKas CBA3b. OKUCIUTEIBHO-

BOCCTAHOBUTEJIBbHBIC PCAKINUH

[Tepuonnueckuii
3aKOH U
g&iﬁgﬂqewaﬂ bubnmmoreka
3.1 7 LIOK https://m.edsoo.ru/7f418
XUMHYECKHX 37c
anemenToB 1. U. —
Menaeneena.
CtpoeHue aToma
XuMuyeckas
CBSI3b. bubnuorexa
3.2 OKHCIIUTETTEHO- 8 1 LIOK https://m.edsoo.ru/7f418
BOCCTAHOBUTEIIBH 37c
bI€ PeaKIuu
bubnuorexa
Htoro no pazneny 15 LIOK https://m.edsoo.ru/7f418
37¢
bubnuorexa
PesepBHOe Bpems 3 IHOK https://m.edso0.ru/7f418
37c
OBIIEE
KOJIMYECTBO YACOB| 68 4 5
I10 TTIPOTPAMME
9 KUIACC
Haumenopauue | K0JIHYEeCTBO 4YacoB
Ne m/ A31E10B 1 TeM DJIeKTPOHHbBIe (LM (POBbIE)
- pa3j Bcer | Kontpoabn | IlpakTnueck 00pa3oBaTelbHbIE pecypebl
nporpaMMel 0 ble paboThl | Me padoThI

Pa3gean 1. BemecTtBo 1 xXumuuec

KHe peaKiuu

[ToBTOpEeHuE 1
yriryoneHue 5
3HaHUI OCHOBHBIX

1.1

bubanoreka
IIOK https://m.edsoo.ru/7f41a
636



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

paszaenoB Kypca 8
KJiacca
OcHoBHbBIE
3aKOHOMEPHOCTHU bubmmorexa

1.2 4 IHOK https://m.edsoo.ru/7f41a
XUMHYECKUX

v 636

peakiuit
DNEKTPOIUTUYECK
ast IUCCOLMAITHS. bubnuoreka

1.3 XuMHYECKHE 8 IHOK https://m.edsoo.ru/7f41a
peakiuu B 636
pacTBopax

| Wroro no pazueny | 17 |

| Pa3znea 2. HeMeTaJJIBI M X COeTMHEHUS

O6as
ii&a;;:(? II;II:)ZHKa bubanoreka
2.1 steMerron VIIA- 4 EI?%K https://m.edsoo.ru/7f41a
TPYMIIBL -
I"anorens!
Oo0mas
e
2.2 6 LIOK https://m.edsoo.ru/7f41a
3y1eMeHTOB VIA-
636
rpynnsl. Cepa u
€€ coeIMHEHNA
Oo0mas
XapaKTepUCTHKA
XUMHAYECKUX bubnuoreka
2.3 anemMeHToB VA- 7 ILHOK https://m.edsoo.ru/7f41a
rpymnmsl. A30T, 636
¢dochop n ux
COEIUHEHHUS
OOmas
XapaKTEePUCTHKA
XUMHUYECKHUX bubmnnoreka
2.4 snemenToB IVA- 8 IIOK https://m.edsoo.ru/7f41a
Ipynmsl. YTiaepos 636
U KPEMHMU U UX
COETMHEHHUS
Htoro o pazueny 25
Pazgen 3. MeTaljibl H HX COeAMHEHUA
OO0m1ue cBoiicTBa Bubmiorexa
3.1 m 4 IIOK https://m.edsoo.ru/7f41a
METaJJIOB
636
Baxneimme bubnunoreka
3.2 MeTaJUTbl U UX 16 IIOK https://m.edsoo.ru/7f41a
COEIUHEHHUS 636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Wroro no pazneny 20

Pasnen 4. Xumusi u oxkpy:xamomas cpeaa

BemectBa u bubnmoreka
4.1 | marepuaisl B 3 IIOK https://m.edsoo.ru/7f41a
KU3HU YeJIOBEKa 636
Wroro no pazueny | 3
bubnmoreka
PesepBHOE Bpems 3 IMOK https://m.edsoo.ru/7f41a
636
OBUIEE KOJIMYECTBO
YACOB I10 68 4 7
[TPOI'PAMME
MOYPOYHOE IVIAHUPOBAHUE
8 KJIACC
No ni/n Tema ypoxa Bcero JJIeKTPOHHBbIE HU(PPOBLIE
Jlara| oOpa3oBaTe/ibHbIE pecypchl
4acoB

[Ipenmer xumuu. Ponp

1 XUMHUH B KU3HHA 1 bubnuoreka
yenoBeka. Tena u IHOK https://m.edsoo.ru/ff0d210c
BeIleCTBa
9 ITonsarue o MeTogax 1 bubmnoreka
IMO3HAHUSA B XUMUHU ITOK https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne
1 «ITpaBuna paGoTsl B
3 abopaTOpUu U MPUEMBI 1 bubmnoreka
oOparieHus ¢ LIOK https://m.edsoo.ru/ff0d23dc
71a00paTOpHBIM
000pyI0BaHUEM)
e P
) . LIOK https://m.edsoo.ru/ff0d26ca
pazaeseHus cMecen
[IpakTuueckas pabora Ne
5 2 «Pa3genenue cMmeceit 1 Bubnuoreka
(Ha mpUMepe OYUCTKH IIOK https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOM COJIN)»
6 ATOMBI ¥ MOJIEKYJIBI 1 BrbmpoTexa
ey 1TOK https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE DIIEMEHTEI.
Bbubnunoreka
7 3HaKu (CUMBOJIBI) 1

XUMHNYECKHUX IJIEMCHTOB

IIOK https://m.edsoo.ru/ff0d2be8



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

[IpocTeie u crnoxHbBIE

Bubnuoreka

8 BEIIECTBA ITOK https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE bubnuorexa
yUYCHHUE LIOK https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA
o |
PMYJIa. IHOK https://m.edsoo.ru/ff0d2eae
BasientHOCTh aTOMOB
XUMHUYCECKHUX DJIICMEHTOB
OTHOCHUTENBHAS aTOMHAS
11 Macca. OTHOCUTENIbHAS bubsmotexa
) . IIOK https://m.edsoo.ru/ff0d323c
MOJICKYJISIpDHAsI Macca
MaccoBas 1054
12 XUMHYECKOTO PJIEMEHTA B bubmorexa
LIOK https://m.edsoo.ru/ff0d350c
COCJIMHCHUH
13 KomuuecTBo BemecTna. bubnuoreka
Mok, MonsipHasi Macca LIOK https://m.edsoo.ru/ff0d5230
dusnveckue u
14 XUMHYECKHE SIBJICHUS bubsmorexa
) IHOK https://m.edsoo.ru/ff0d37fa
XUMUYECKasi peakius
I o
p - LIOK https://m.edsoo.ru/ff0d3al6
peakiui
3aKoH COXpaHEHHUs MacChl
16 BeuecTs. XUMUYECKHE Bubmmorexa
) LIOK https://m.edsoo.ru/ff0d3b88
YPaBHCHHUSI
Brruucnenus xonaudecTna,
17 MacChI BEIIECTBA 1O bubnmmoreka
YPaBHEHHUSM XMMHUYECKUX LIOK https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanus
A ’ IIOK https://m.edsoo.ru/ff0d3f34
pasoXKeHUs, 3aMEIIEHUS,
oOMeHa)
19 O06o00mmenue n bubnuorexa
CUCTEMATH3AIUS 3HAHMIMA ITOK https://m.edsoo.ru/ff0d40c4
20 | o rewe <Bomeerman Bubmrorexa
B IIOK https://m.edsoo.ru/ff0d4290
XUMUYCCKHUE PEAKITHI))
Bo3ayx — cmecsk razos.
21 CocraB Bo3ayxa. bubnmnoreka
Kucnopog — sneMeHT u IIOK https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
29 duznyeckue u bubmmoreka

XUMHUYECKHE CBOMCTBA

ITOK https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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
https://m.edsoo.ru/ff0d4614

KHCJIOpoJia (peakiuu
OKHUCJICHUSI, TOPEHUE).
[TonsaTHE 00 OKCHIAX

CriocoOpl nostyueHus
KHCIIOpPOJa B

23 naboparopuu u bubsmotexa
patop IHOK https://m.edsoo.ru/ff0d497a
MIPOMBIIIJICHHOCTH.
[IpuMeHeHne Kuciopoaa
TemnoBoii a3 ekt
XUMHYECKON peakinu,
TIOHSTHE O
24 TEPMOXHUMHYECKOM bubsmotexa
P 10K https://m.edsoo.ru/ff0d4790
ypaBHEHUU, IK30- U
SHAOTEPMUUYECKUX
PEAKIUSIX
Tomnuso (Hed Tk, yroib u
o5 MeTaH). 3arpsi3HeHue bubnmnoreka
BO3/IyXa, CIIOCOOBI €ro IHOK https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALICHUS
[IpakTuueckas padora No
2% 3 no teme «llonmyuenue u bubnuortexa
coOupaHue KHCIOpO/a, HOK https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €r0 CBOMCTBY
| orevem
P HHEETBO. I[OK https://m.edsoo.ru/ff0d4dd0
HaxoxaeHnue B npupoje
dusnyeckue u
o8 XUMHYECKHUE CBOMCTBA bubnmnoreka
Bosopoza. [IpimeHeHne LIOK https://m.edsoo.ru/ff0d4ddO
BOAOpOJA
29 [TonsiTHE 0 KHCIIOTAX U bubnmnoreka
COJIAX ITOK https://m.edsoo.ru/ff0d50d2
30 CriocoOsI mosTy4eHus bubnmnoreka
BOJIOPOJIa B JTa0OpaTOpuH LIOK https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora No
31 4 no Teme «llomyuenue u bubnmnoreka
coOupaHue BOAOPO/a, OK https://m.edsoo.ru/ff0d4f42
V3Y4YEHUE €r0 CBOMCTBY
30 MossipHblii 00BEM T'a30B. bubnuotexa
3akoH ABoraapo ITOK https://m.edsoo.ru/ff0d542e
Brruucienus o0béma,
KOJIMYECTBA BEIIECTBA BH6IOTexa
33 rasa o ero U3BecTHoMy IIOK https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
WIN 00bEMY
34 Brruncnenus 006EM0B bubnmnoreka

ra3oB 11O YPaBHCHHUIO

ITOK https://m.edsoo.ru/ff0d5708



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
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

peaKIu Ha OCHOBE
3aKOHA 00BEMHBIX
OTHOIIIEHUH T'a30B

duznueckue u

35 XHMUYECKHE CBOMCTBA buGnuorexa
IMOK https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocTaB OCHOBaHUH. bubnuoreka
IToHsTHE 00 HHAMKATOpAX ITOK https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
Hacepinenasie u
37 HCHACHIIICHHEIC bubnuoreka
pactBopbl. MaccoBas IIOK https://m.edsoo.ru/ff0d5b40
JIOJISI BEIICCTBA B
pacTBope
[IpakTuueckas pabora Ne
5 1o Teme
38 «iIiI;ZOZZB:GHHe bubnuoreka
P POBC . IHOK https://m.edsoo.ru/ff0d5eba
onpeneaéHHON MacCOBOM
JI0JIeH pacCTBOPEHHOTO
BCIICCTBAY
o | Koo
PO IHOK https://m.edsoo.ru/ff0d6342
Bopopoa. Boga»
o | Sucm o
N LIOK https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonydenue u
a1 XHUMHUYECKHE CBOMCTBA bubnuoreka
KHCJIOTHBIX, OCHOBHBIX U IIOK https://m.edsoo.ru/ff0d664e
aM(}OTEPHBIX OKCHUIOB
OcHOBaHUA: COCTAB,
42 KIaccupuKanus bubmmorexa
N ITOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 XHP?;AIZEZSII:PTGHCBOﬁCTBa bubmmorexa
. ITOK https://m.edsoo.ru/ff0d67ca
OCHOBaHUM
KwucmoTsr: cocTas,
44 Kiaccudukanus bubmorexa
N IIOK https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
45 glfjlz::ff;encmﬁcma bubmmorexa
MOK https://m.edsoo.ru/ff0dfee2
KHUCJIOT
Conu (cpennue):
16 HOMEHKJIATypa, CIIOCOObI bubnuoreka

MOJTYYEHUs, XUMUYECKUE
CBOWCTBA

IHOK https://m.edsoo.ru/00ad9474
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[TpakTrueckas padota No
6. Pemienue
AKCIIEPUMEHTATBHBIX

47 3aj1a4 10 TeMe bubmorexa
A ITOK https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIaCChI
HEOPraHUYeCKUX
COCTUHEHUN
I'eneTnueckas cBsI3b
48 MEXK]y KJlaccaMmu bubnuorexa
HEOPraHU4eCKUX LIOK https://m.edsoo.ru/00ad9a50
COETUHEHUN
49 O6o06mmeHue u bubnuoreka
CUCTEMATH3AIMS 3HAHMMA ITOK https://m.edsoo.ru/00ad9ch?2
KontponbHas padota Ne3
50 o Teme "OCHOBHEBIE bubmmoreka
KJIACChl HEOPTAHUYECKUX HOK https://m.edsoo.ru/00ad9ela
coeqrHeHnn"
[TepBbie MONMBITKH
51 EJI/IIaI\fI/(I:‘I;qu())I:(IIfI?(H;IHI/ICMeHTOB bubmorexa
’ IHOK https://m.edsoo.ru/00ad9ffa
[TonsaTHe 0 rpynmnax
CXOJIHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
50 [lepuonuueckas cucrema bubnuorexa
XUMHUYECKHUX DJIEMEHTOB ITOK https://m.edsoo.ru/00ada52c
. . MeHnaeneera
53 [Iepuonsl, rpynisl, bubnmnoreka
MOJITPYTIIBI LIOK https://m.edsoo.ru/00ada52c
CrpoeHne aTOMOB.
54 CocraB aTOMHBIX SI7Ie bubmorexa
1P IIOK https://m.edsoo.ru/00ada342
H3oTtomns
CrtpoeHue 3JIeKTPOHHBIX
0007109€K aTOMOB
55 3JIEMEHTOB bubmorexa
. IIOK https://m.edsoo.ru/00ada6bc
[lepuoanueckoii cuctemsl
J. . MeHnieneeBa
XapakTepucruka
XHMHYECKOTO JIEMEHTA
56 0 €ro MOJIOKEHUIO B bubmorexa
. IIOK https://m.edsoo.ru/00ada824
[Iepnonnueckoii cucreme
. . Menaeneera
3HadeHune
[lepuoanueckoro 3akoHa
57 JUTSI pa3BUTHUS HAYKH U bubmmoreka

npaktuku. J[. W.
MenpeneeB — y4EHBIN,
NeAaror U rpak1aHuH

IIOK https://m.edsoo.ru/00ada96e
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DJIEKTPOOTPHULIATENTBHOCTh
58 ATOMOB XUMHYECKHUX 1 bubmorexa
IIOK https://m.edsoo.ru/00adaab8
3JICMEHTOB
59 HNonnas xuMuueckas 1 bubnuorexa
CBSI3b ITOK https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas 1 bubnuorexa
XHMUYECKasl CBSI3b ITOK https://m.edsoo.ru/00adaab8
61 KoBasienTHast HEmomsipHas 1 bubnuoreka
XHMUYECKasl CBSI3b ITOK https://m.edsoo.ru/00adaab9
62 CteneHb OKUCICHUS 1 bubmmorexa
ITOK https://m.edsoo.ru/00adae28
OKHCIUTEIBHO-
63 BOCCTaHOBUTECIIbHBIC 1 bubmorexa
LIOK https://m.edsoo.ru/00adb076
peakIu
64 Oxwucnurenu u 1 bubnuoreka
BOCCTAHOBUTEIN ITOK https://m.edsoo0.ru/00adb076
KonTponbnas padota Ne4
65 o reme «CtpoeHue 1 bubnmnoreka
aToma. XMMHYECKas LHOK https://m.edsoo.ru/00adb486
CBSI3b)»
66 O6o006meHue u 1 bubnuoreka
CHUCTEMATH3AIUS 3HAHWM ITOK https://m.edsoo.ru/00adb33c
67 O6o006meHue u 1 bubnuoreka
CHUCTEMATH3AIUS 3HAHMIMA ITOK https://m.edsoo.ru/00ad9ch?2
68 O06o0meHue u 1 bubnuorexa
CHCTEMATH3alUs 3HAHUH ITOK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
9 KJIACC
Ne n/n| Tema ypoka Jara DJIeKTpOHHbIe HU(POBBIE
Bcero o0pa3oBaTe/ibHbIE PeCYPChI
[lepnonnueckuit 3aK0H.
1 [Teproauueckast cucrema 1 bubnuoTeka
XUMHYecKkux 3aementos 1. W. IIOK https://m.edsoo.ru/00adb59e
MeHnieneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
5 CBOMCTB XUMHYECKHX 1 bubnuoreka
AJIEMEHTOB TIEPBBIX TPEX IIOK https://m.edso00.ru/00adb6b6
TePUOJIOB
3 Knaccudukanus n 1 bubnuoreka
HOMEHKJIaTypa LIOK https://m.edsoo.ru/00adb7e2
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HCOPIraHN4YCCKUX BCIICCTB

Bunsl xumMu4eckou CBSI3H U

4 THITBI KPUCTATUTHYECKUX bubimotexa
L KD LIOK https://m.edsoo.ru/00adbac6
pEemIéToK
KonrtponsHas padora Nel mo
5 teme «IloBTOpEeHHE 1
yriry0JieHre 3HaHUH OCHOBHBIX
paszienoB Kypca 8 Kiaccay
peaxi p LIOK https:/m.edsoo.ru/00adbch0
pU3HAKaM
[TonsiTHe 0 CKOpOCTH
7 XUMHUYECKOHN pEeaKItu. bubnmoreka
IToHsTHE O TOMOI'€HHBIX U ITOK https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHUIX
[TonsiTHE O XUMHYECKOM
paBHOBecuH. DaKTOPHI,
3 BIIMSFOIIME HA CKOPOCTh bubnuoTeka
XMMHUYECKON pEaKIuu 1 LIOK https://m.edsoo.ru/00adc28c
MOJIOXKEHNE XUMUIECKOTO
paBHOBECHS
9 OKuCIUTENbHO- bubnmmoreka
BOCCTAHOBUTEJIbHBIE PEAKITUU ITOK https://m.edsoo.ru/00adcade
M
A HHATLIH, LIOK https://m.edsoo.ru/00adcd68
cy1a0bIe AIEKTPOITUTHI
11 HMonuble ypaBHEHHS peakuit bubsmorexa
yP peakl ITOK https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT
1 OCHOBAaHHUU B CBETE
12 npeACcTaBICHUH 00 bubmmorexa
p . LIOK https://m.edsoo.ru/00add5d8
ANMEKTPOIATUICCKOM
JTUCCOITHAITUT
XUMHYECKHE CBOMCTBA COJICH
13 B CBETE MpeJCTaBIeHUN 00 bubnuoTeka
AIIEKTPOITUTHICCKOM IIOK https://m.edsoo.ru/00add8b2
JTUCCOITHAITUT
14 [TonsiTue o runponuse conen bubsmotexa
P ITOK https://m.edsoo.ru/00add9d4
15 O60061eHue u bubnuoTeka
CHCTEMATH3AIMS 3HAHHUMA ITOK https://m.edsoo.ru/00addd12
" }:IIE):;(I’ZI;I{‘;ZCKEIH pabota Ne 1. EuGanorexa
LIOK https://m.edsoo.ru/00addbfa
HKCIIEPHUMEHTATBHBIX 33124
17 KonTponbnas pabora Ne2 o bubnuoreka

TEMC «3J’IeKTpOJ'II/ITI/I‘-IeCKa${

ITOK https://m.edsoo.ru/00addecO
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nucconuanusi. XUMHYECKUE
pEaKIuy B PaCTBOPAX)

OO61as xapakTepucTuka

bubanoreka

18 FAIOTCHOB. AnMICCKie LIOK https://m.edsoo.ru/00addfe2
CBOMCTBa Ha IIPUMEPE XJI0pa
Xnopooaopon. ComnsiHast
19 KHCIIOTa, XUMUUCCKHEC bubnuoreka
CBOWCTBA, MTOJyYCHHE, ITOK https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[IpakTrueckas padota Ne 2 o
20 teMe «llomyduenue conssHon bubnuoreka
KHCJIOTBI, H3y4YeHHE €€ LIOK https://m.edsoo.ru/00ade348
CBOWCTBY
Brruucienus mo ypaBHEHUSIM
21 XUMHYECKHUX PEaKIIHi, €CIIN bubnmoreka
OJIMH U3 PEareHTOB JaH B IHOK https://m.edsoo.ru/00ade488
M30BITKE
29 OO61as xapakTepucTUKa bubnuoTeka
asieMeHTOB VIA-rpynmsl 1TOK https://m.edsoo.ru/00ade64a
AnnorponHsie Moau(pUKaUN
23 cepbl. HaxoxaeHue cepol u e€ bubnuoTeka
COCIMHEHUH B IPUPO/IC. IIOK https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA CEPBI
i | Smmoreron o
. LIOK https://m.edsoo.ru/00ade802
CBOWCTBA
Oxcunsl cepol. CepHas
o5 KHCII0Ta, (U3NYECKUE U bubnuoreka
XUMUYECKHE CBOWCTBA, LIOK https://m.edsoo.ru/00adea28
IPUMCHCHHE
XUMUYECKHE peakilnu,
JIeXAaIIe B OCHOBE
MPOMBIIIJICHHOTO CII0c00a
26 MIOJTyYSHHSI CEPHOU KUCITOTHI bubmorexa
' LIOK https://m.edsoo.ru/00adec8a
XUMUYECKOe 3arpsi3HeHNE
OKpYKarolleu cpeibl
COCIMHEHUSIMH CEPBI
27 Brruucnenue MaccoBoi 011 bubnmmoteka
BBIXO/Ia TPOJIYKTa pEaKluu ITOK https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa
| Vi
pacrpoctp PHpOZE, IIOK https://m.edsoo.ru/00adeea6
(du3HYeCKre U XUMUICCKHE
CBONCTBA
AMMuak, ero ¢puznyeckue u
N bubnuoreka
29 XHMUYECKHE CBOMCTBA,

IMOJIYUCHHUEC U MPUMCHCHUC

LIOK https://m.edsoo.ru/00adf004
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[Ipaktrueckas padota Ne 3 o

bubanoreka

30 TEME «HonyquneuaMMHaKa’ LIOK https://m.edsoo.ru/00adf180
W3Y4YEHHE €r0 CBOMCTB)
A3oTHas KucioTa, eé
31 (hbU3UYECKHEe U XUMHUYECKUE bubimotexa
. LIOK https://m.edsoo.ru/00adf306
CBOWCTBA
Hcnons3oBanyue HUTPATOB U
coJieil aMMOHUS B Ka4ecTBe
30 MUHEPAIBHBIX YI00pEHU. bubnuoreka
XUMHUECKOE 3arpsA3HEHUE LIOK https://m.edsoo.ru/00adf518
OKpYKaroIleH cpeibl
COEJIMHEHUSIMH a30Ta
dochop. Oxeun pochopa (V)
33 u hochopHas KUCIIOTa, bubnuoTeka
bu3MUecKre U XMMUYECKHE LIOK https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4YEHHUE
Hcnonp3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubnuoreka
ya00peHHi. 3arps3HeHe IIOK https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpelibl hochaTaMu
Yraepon, pacipocTpaHEHHE B EuGmorexa
3 MPHPOAS, q)mﬂqeucme 1 LIOK https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcuabl yraepojaa, ux
busznuecKkrue 1 XuMU4YeCcKHe EubmoTeka
36 CBOHCTBA. IKOJIOTHICCKHE LIOK https://m.edsoo.ru/0O0adfebe
MPOOJIEMBI, CBSI3aHHBIC C
okcuaoM yrieposa (IV)
37 VYronbHast KUCIOTa U €€ CONn bubamotexa
1TOK https://m.eds00.ru/00ae006¢
ITpakTryeckas padora Ne 4 o
teme "[lonyuenue
38 TJIEKUCIIOTO rasa bubmorexa
Y ‘ OK https://m.edsoo.ru/00ae027¢
KauectBennas peakuus Ha
kapOoHaT-uoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpraHUYECKUX BEUIECTBAX KaK bubamorexa
p m LIOK https://m.edsoo.ru/00ae054e
0 COCJIMHEHUSX YTIIepoa
40 Kpemnuuii u ero coenunenus bubmorexa
P 8 ITOK https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5.
41 Pemmenune skcriepuMeHTaTbHBIX bubnuoreka
3a1a4 1o TeMe «BaxkHeimme LIOK https://m.edsoo.ru/00ae0bf2
HEMETAJIJIbl U X COCTUHEHUS
KOHTpOJ'II)HaSvaa6OTa Ne3 mo Eubimorexa
42 teme «Baxueiimue

HEMCTAJIJIbI U UX COCAMHCHU

IIOK https://m.edsoo.ru/00ae0el8
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OO6m1ast XxapakTepucTHKa
XUMHYECKUX JIEMEHTOB —
MeTaJu10B. MeTtajuinueckas
43 CBSI3b M METAJUTMYCCKAs 1 bubsmorexa
i LIOK https://m.edsoo.ru/00ael03e
KpUCTAJUIMYECKasl peIIETKa.
du3nveCcKue CBOMCTRA
METAJJIOB
XUMUYECKHE CBONCTBA
44 METaJLIIOB. 1 bubnuoTeka
DIEKTPOXUMHUECKUI PsijT LIOK https://m.edso00.ru/00ael1156
HanpsH>KEHUHA METaJIIOB
OO6mmwe crmocoOb! MOTyYeHUs
MeTaiuioB. CIlIaBBbl.
45 Brrunciienus o ypaBHEHHUSIM 1 bubnuoteka
XMMHUYECKUX PEaKIUH, eCliu LIOK https://m.edsoo.ru/00ae1156
OJINH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTne o koppo3uu 1 bubnuoTeka
METaJJIOB LIOK https://m.edsoo.ru/00ael1278
47 [IlemoyHbIC METAJLIBI 1 bubsmorexa
ITOK https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI M TUAPOKCHUIBI 1 bubnuoTeka
HATPHS U KaJIHsl LIOK https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNIbHBIC METAIIIIBI 1 bubnmmoreka
— KaJIbIIMA ¥ MarHui 1TOK https://m.edsoo.ru/00ael5e8
50 Baxueiime coeiuHEHUS 1 bubnmmoreka
KaJIbITHS ITOK https://m.edsoo.ru/00ael5e8
51 O6o06menue u 1
CHUCTEeMaTHu3alysl 3HaHUI
50 JKEcTKOCTh BOJBI M CIIOCOOBI 1 bubnmmoteka
e€ ycTpaHeHus! LIOK https://m.edsoo.ru/00ae1886
[IpakTnueckas padorta Ne 6 o
53 Teme "JKECTKOCTh BOJBI 1 bubnmorexa
N A " LIOK https://m.edsoo.ru/00aelae8
METO/IbI €€ YCTPaHESHUSI
. bubnuoreka
>4 AJIIOMUHUT 1 1TOK https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA 1 bubnmmoreka
OKCHJIa ¥ THJIPOKCHIA ITOK https://m.edsoo.ru/00aelc64
bubnmmoreka
56 Keneso 1 ITOK https://m.edsoo.ru/00ael1d86
57 OKcuapl, THAPOKCUABI U COTU 1 bubnmmoreka
xenesa (I11) u sxenesa (111) 1TOK https://m.edso00.ru/00ae35e6
58 O06o00menue u 1
CHCTEMAaTHU3aIlNs 3HAHHUI
| 59 | [TpakTnueckast pabora Ne 7. | 1 | bubnmnoreka
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Pemenue skcnepuMeHTaIbHBIX
3a7a4 1o TeMe «BakHelmue
METAaJIIBl U UX COEIUHEHUS

ITOK https://m.edsoo.ru/00ae3de8

Brpluncienus 1o ypaBHeHHUIM
XMMHMYECKHUX PEaKLUH, €CIIN
OJIMH U3 PEarcHTOB JaH B

bubauoreka

60 M3OBITKE WITH COACPXKUT 1 LIOK https://m.edso0.ru/00ael1750

npuMecu. Beraucienus

MacCOBOM JIOJIM BBIXOJIa

MIPOJYKTA pPEaKIUn
61 O60061eHue u 1

CHUCTEMAaTH3alMsl 3HAHUH

KontpomnsHas padora Ne4 mo
62 teme «BakHeimme metamisl u | 1

HX COCJTUHCHHUS

LIOK https://m.edso00.ru/00ae3f50

YeJI0OBEKa
64 XUMUYECKOE 3arpsi3HEHUE 1 bubnuoreka

OKPYKaroIIel CpeIbl LTOK https://m.edso00.ru/00ae4270
65 Pons xumuu B perieHun 1 bubnuoreka

9KOJIOTMYECKUX poliieM LIOK https://m.edsoo.ru/00ae4270
66 O6o006meHue u 1 bubnuoreka

CHCTEMATH3AIM 3HAHUH ITOK https://m.edsoo.ru/00ae0dOa
67 O6o006meHue u 1 bubnuoreka

CHCTEMATH3AIM 3HAHUIH ITOK https://m.edsoo.ru/00adb33c
68 O60061eHue u 1 bubnuoTeka

CHCTEMATH3AIMS 3HAHHUIMA ITOK https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB 68

I10 TTPOTPAMME

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
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