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Pabouas mporpamma mo y4eOHOMY mpeaMmery «Xumus» (0a30BbIi YPOBEHb) (TMpeAMETHAs
obnacth «ECTeCTBEHHO-HAyYHBIC TPEJAMETHI») BKIIIOUACT MOSCHHUTEIBHYIO 3aIHCKY, COCpIKaHUE
oOyueHUs, TUTAHUPYEMBbIE pe3ydbTaThl OCBOCHUS TMPOTPAMMBl IO XUMHH, TEMaTHYECKOe
TUTAHUPOBAHHE.

[TosicHuTenbHAsT 3amUcKa OTpakaeT oOIMe T[end U 3aJadyd  M3y4YeHUs XHUMHH,
XapaKTEPUCTUKY TICHXOJIOTUYECKUX MPEINOChIIOK K €€ H3yYeHHIO0 OOydalolMMUCS, MECTO B
CTPYKType Y4YeOHOro TmiaHa, a TakkKe TOAXOABl K OTOOpY CONEpKaHUs, K OINpeAeTICHHUIO
IUTAHUPYEMBIX PE3YIbTaTOB.

Conepxanue 00yueHUsS] PACKPHIBAET COAEpIKATEIbHBIC JTHHUH, KOTOPHIE MPEAAratoTcs s
00513aTETLHOTO U3YYCHHS B KaXKJIOM KJIaCCE€ Ha YPOBHE OCHOBHOTO O0IIIET0 00pa30BaHMUS.

[TnanupyemMbie pe3yabTaThl OCBOSHHUS MPOTPaMMbI MO XUMHH BKJIIOUAIOT JHMYHOCTHBIC,
METarpeIMETHbIE PEe3yJIbTaThl 32 BeCh Nepuoj] OOydYeHHWss Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHmsl, a TAKXKE MPEAMETHBIE TOCTIKEHUSI 00YJarOIIeTocs 3a KaK bl To/1 00yueHusl.

MOSICHUTEJIbHAS 3AIIMCKA

[TporpaMMa Mo XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro 00Opa30BaHUs COCTABIIEHA Ha OCHOBE

TpeOOBaHUl K pe3yibTaTaM OCBOCHMsI OCHOBHOM 00pa30BaTelIbHOM MPOrpaMMbl OCHOBHOTO O0ILIEro
oOpazoBanust, mnpezacrasieHHblx B @I'OC OO0, a Takxke Ha ocHOBe (erepanbHOi paboueit
IPOTPaMMbI BOCTIUTAHHS M C YYETOM KOHIETIIMU IMPETOJaBaHus YIeOHOTrO TMpeaMeTa « XUMUs» B
o0Opa3oBareabHbIX opranu3anusax Poccuiickoit degepannu.

[lporpamMa 1O XuUMHH HaéT TpPENCTaBICHHE O NENsAX, OOmeH cTparernd OOydeHUs,
BOCIIMUTAHUS W pa3BUTHS OOyYalOIIUXCS CPEACTBaMU Y4eOHOrO TMpEeIMeTa, YCTaHABIMBACT
o0si3aTeNbHOE TMPEIMETHOE COZepXkKaHHe, MpeaycMaTpuBaeT paclpesesieHHe ero mo Kiaccam M
CTPYKTYypUpOBaHHE IO pa3JeliaM M TeMaM MPOTPaMMBbI M0 XHMHH, ONPEAeIsieT KOMMYECTBEHHBIE U
KAQUeCTBCHHbIE XAPAKTEPUCTUKHU COJEPIKAHUSA, PEKOMEHIYEMYIO IOCJIEA0BaTEIbHOCTh HM3y4EHUS
XUMHU C Y9ETOM MEXKIIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JIOTMKM y4eOHOTO Tporecca,
BO3PACTHBIX OCOOCHHOCTEH 00yuaromuxcs, onpeesseT BOSMOXKHOCTH MpeaMeTa Ul pealn3aluu
TpeOOBaHWI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTelbHON TNpOrpaMMbl Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHus, a Takke TpeOOBaHUH K pe3ysbTaraM oOy4eHUs] XMMUU Ha YPOBHE
Hened M3ydeHus IpeaMeTa M OCHOBHBIX BMJOB y4eOHO-IIO3HABATEIBbHOM JESTEIbHOCTH
00y4aroIerocst o OCBOCHUIO y4eOHOTO COIEPIKaHUSL.

3HaHUEe XUMHUM CIYXKHUT OCHOBOM JUIsl (OPMUPOBAHMSI MUPOBO33pEHHs 00yUaroIIerocs, ero
NpPEACTaBICHUH O MaTepuaJbHOM €IMHCTBE MHpA, BAXKHYIO POJIb UIPalOT (pOpMUpyeMble XUMHUEH
NpPEACTaBICHUS O B3aMMOIPEBPALCHUAX SHEPrMU M 00 3BOJIOLMH BEIIECTB B MPUPOAE, O MyTAX
pemieHUs  MIOOANbHBIX MPOOJIEM  YCTOMUMBOIO  pa3BUTHS  UEJIOBEUECTBA —  CHIPHEBOH,
HHEPreTHUECKON, MUIIEBON U HKOJIOTHYECKOM 0€30MMacHOCTH, MPOOIeM 3paBOOXPaHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealn3allii BO3MOXKHOCTEH JJIsi CaMOPa3BUTUSA U (DOPMHUPOBAHUS KyJIBTYPHI
JMYHOCTH, €€ o01mel 1 (PyHKIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKHUX CHOCOOHOCTEH OOydarouxcs,
HaBBIKOB WX  CaMOCTOATENBHOM  y4eOHOH  JesATeNbHOCTH,  OKCIEPHUMEHTANBHBIX |
UCCIIEIOBATEIbCKUX ~ YMEHHMH, HEOOXOJUMBIX KaK B TIIOBCEIHEBHOM JKM3HHM, TaKk M B
po(heCcCHOHATBHOM IeATeHbHOCTH;

3HAaKOMUT CO CHEeNU(UKON HAyIHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO B3IIIsAAA
Ha €IWHCTBO TIPHUPOABI M YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM JTAallOM B (OPMHUPOBAHHUH
€CTECTBEHHOHAYYHOI IpaMOTHOCTH O0yYaIOIINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHONICHHS K €CTECTBEHHO-HAYYHBIM
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3HaHUSM, K TIpUpOJie, K 4YeJIOBEeKYy, BHOCUT CBOM BKJaJ B DJKOJOTHYECKOEe OOpa3oBaHUE
00y4arommxcs.

JlanHple HampaBieHHs B OOy4e€HHUM XHMMHUHU O0€CIeuMBAIOTCS cHenu(ukoil copepikaHus
y4eOHOro mpeaMeTa, KOTOPbIN SBISETCS MEAaroruyecky aJanTUPOBAaHHBIM OTpaXKeHHEM 0a30BOM
HayKH XMMHH HA OIIPENEIEHHOM 3Tale €€ pa3BUTHS.

Kypc XxuMuum Ha ypoBHE OCHOBHOIO OOIIET0 0Opa30BaHUS OPUEHTHUPOBAH Ha OCBOEHHUE
00y4aroUIMMHCS. CUCTEMBl MEPBOHAYAIbHBIX NMOHATUNA XHWMHH, OCHOB HEOPraHUYECKOM XUMHHM U
HEKOTOPBIX OTAENbHBIX 3HAYMMBIX TOHATUN OPraHU4EeCKON XUMHUH.

CtpykTypa comep)kaHusi MPOTPaMMBI MO0 XMMHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOTO
nogxona Kk e€ msyuenutro. ConepskaHue CKIaAbIBACTCS M3 CUCTEMbl IOHATHNA O XUMHUYECKOM
AJIEMEHTE M BEIIECTBE M CUCTEMBI MOHATUH 0 XUMUYECKON peakuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpPraHW30BaHbI 110 NPUHLMILY IOCIENA0BAaTEIBHOIO PA3BUTHUS 3HAHUI HAa OCHOBE TEOPETUYECKUX
MIPEICTABICHUN PA3HOTO YPOBHS:

aTOMHOMOJIEKYJISIPHOTO YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepuognyeckoro 3akona J[.M. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

YYEHUS O CTPOCHHUHU aTOMa U XMMHUYECKOU CBA3H;

HpPEeACTaBICHUHN 00 EKTPOIUTUUECKON AUCCOLMAIIMY BELIECTB B PACTBOPAX.

Teopertndeckue 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH IOJIYYCHHBIX U
OCMBICIICHHBIX (PAKTOB, pPa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO YPOBHS K JAPYIOMY, BBIITOJIHSI
(GyHKIUN OOBSICHEHUS M MPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXHOCTEH MpPAaKTUYECKOTO
IIPUMEHEHNUS U TIOIY4YEHHs U3y4aeMbIX BELLECTB.

OcBoeHue mnporpamMmbl IO XUMHH CHOCOOCTBYET (POPMUPOBAHMIO TPEICTABICHUS O
XUMHUYECKOM COCTABIAIOLICH HAy4yHOM KapTHHBI MHpa B JIOTUKE €€ CHCTEMHOW IIPUPOABL,
LIEHHOCTHOI'O OTHOILIECHHs K HAyYHOMY 3HAHHMIO MU METOJaM IIO3HaHUs B Hayke. M3ydeHune Xxumuu
MPOMCXOUT C MPUBJICUCHUEM 3HAHUN M3 paHee M3YyYCHHBIX YUEOHBIX MpeaMeToB: « OKpyKarolIuii
Mup», «bronorus. 5—7 knacce» u «Du3uka. 7 Krace».

[Tpy u3yyeHUH XMMUU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHMN OCHOB XMMHYECKOW HAyKH Kak
001acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON EATEIbHOCTH YEJI0BeKa U KaK OHOTO U3
KOMIIOHEHTOB MUPOBOH KYJIBTYpBI. 3a/1a4a yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI
XUMUYECKUX 3HAHUN — BaXHEHUIIUX (PAKTOB, MOHATHUMA, 3aKOHOB M TEOPETHUYCCKHUX TOJOKEHUH,
JIOCTYIIHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, A3blKa HayKH, B IPUOOILEHNHU K HayYHbIM
MeTOoAaM MO3HAHUS NPU U3yUYEHUH BEIIECTB U XUMHUUYECKHUX peakiuil, B GOpMUPOBAHUU U PA3BUTUHI
MO3HABATE€JIbHBIX YMEHUM W HMX [PUMEHEHMM B Y4YeOHO-TIO3HABATENbHOM M  yueOHO-
UCCIIEIOBATENIbCKON J1€ATEIbHOCTH, OCBOCHUH IPAaBUII 0€30MacHOr0 oOpallleHHsl ¢ BELIECTBAMU B
MTOBCEHEBHOM KU3HU.

[lpy n3yyeHUMM XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs Ba)KHOE 3HAYCHHE
pUOOpENH TaKue 1eH, KaK:

(GopMHUpOBaHHE HMHTEIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa3oBaHHUIO,
COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIIEHHUH, CIOCOOHOM aganTupoBaThesi K OBICTPO
MEHSIOLIUMCS YCIOBUSAM KU3HU;

HalpaBJIEeHHOCTh OOy4eHHMsT Ha CUCTEMaTH4yecKoe MpuoOlieHne oOydaromuxcs K
CaMOCTOSITEJIbHON MO3HABATEIILHON JESTEIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (HOPMUPYIOIIUM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMMU;

o0ecriedeHHe YCJIOBUHM, CIIOCOOCTBYIOIIMX IMPHOOPETEHUIO OOYyYalOIUMHCA  OIbITa



pa3HOOOpa3HON MeATeIbHOCTH, TMO3HAHUA W CaMOIO3HAHWS, KITIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHITUH ), UMEIOIINX YHUBEPCATHHOE 3HAYCHUE ISl PA3IMYHBIX BUJIOB JCSITEILHOCTH,

dbopmupoBanue oO0mIel (QPyHKIMOHAIBHON M €CTECTBEHHO-HAyYHOH TPAaMOTHOCTH, B TOM
YHUCJIe YMEHUH OOBSICHATH W OLICHWBATh SIBIICHUSI OKPYXKAIOIIETO MHUpPA, UCITONB3YS 3HAHWS U OIIBIT,
MOJTyYEHHBIC MTPH U3YYCHUH XUMUU, PUMEHSThH UX [P PEIICHUH MTPOOJIEM B MTOBCETHEBHOMN KU3HU
U TPYJAOBOH JIeATEIHHOCTH;

dbopmMupoBaHue y OO0ydYaIOIMUXCS TYMAHHUCTHYCCKUX OTHOIICHHA, TMOHUMAHUS IIEHHOCTH
XUMHUYCCKUX 3HAHWHA JUIS BBIPAOOTKH SKOJIOTHYECKH IIEIeCOO0pPa3HOTO IOBEACHHUS B OBITY U
TPYIOBOM JNEATEIHHOCTH B IEJISTX COXPAHCHUS CBOETO 3I0POBhS M OKPYKAOIIEH IPUPOTHON CPEIIBI;

pa3BUTHE MOTHBAIMH K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITMTAHUIO HA
OCHOBE YCBOCHHS OOIICUEIIOBEYCCKUX [ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPOGHIISI 1
HAIPaBICHHOCTH JTAJIbHEHIIIET0 00yYeHHS.

OO0mee yncao 4acoB, PEKOMEHIOBAHHBIX JIJIsI M3YYeHHUS XUMHH, — 136 dacoB: B 8 Kiacce —
68 yacoB (2 yaca B Heziento), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).

Jis Kaxaoro Kiacca MpeayCMOTPEHO pe3epBHOE y4eOHOE BpeMsi, KOTOPOE MOXKET OBITh
UCTIOJIb30BaHO Y4YacTHUKaMH 00pa30BaTeIbHOTO IMpolecca B HENsX (opMUpOBaHHS BapUATHBHOM
COCTaBJISIFOICH CcoNep)KaHHWs KOHKPETHOH paboueid mnporpammbl. [lpum 3TOM o0Osi3aTenbHas
(MHBapuaHTHAsI) YacTh COJACPXKAHUS MPEAMETa, YCTAHOBJICHHAs MPUMEpPHON paboyeil mporpaMMon,
U BpeMsi, OTBOIMMOE Ha €€ U3yUCHHE, IOJDKHBI OBITh COXPAHEHBI TOJTHOCTHIO.

COJEPKAHUE OBYUYEHMUAA

8 KVIACC

IlepBoHaYabHBbIE XUMHYECKHE IIOHATHS

[Tpenmer xumun. Ponp xumuM B XKU3HU 4enoBeKa. Tena u Bemecrsa. Pu3ndyeckue CBONCTBA
BELIECTB. ATperarHoe COCTOsIHME BellecTB. [[oHATHE O MeTomax MO3HaHWS B XUMHUU. XUMHUS B
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cucteme Hayk. UncTeie BemecTBa U cMecr. CrocoOb! pa3ieieHus CMecei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 31eMeHThl. CHMBOJIBI XUMHUECKUX 3IeMEHTOB. [IpocThie
U CJIOXHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi Gpopmyna. BalleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemiecTB. OTHOcuTenbHass aroMHas wmacca. OTHOCUTEIbHAs MOJICKYJIsipHas Macca.
MaccoBast 107151 XUMUYECKOTO PJIEMEHTa B COCTMHCHHH.

KonmnuectBo BemecTBa. Monbs. MossipHast macca. B3auMOCBsI3b KOIMYECTBA, MAaCChl U YUCia
CTPYKTYPHBIX €AUHHUI] BerecTBa. Pacy€Trl mo opMynaM XUMUIECKUX COCTMHCHHH.

dusznueckue M XUMHUYECKUE SBICHHUS. XUMHUYECKas peakuuss U €€ TpHU3HAKU. 3aKOoH
COXpaHEHHUs Macchl BeIIeCTB. XHUMHUYeckue ypaBHeHus. Kimaccudukanus XUMHUUECKUX peaxkiuil
(coenuHeHus, pa3aoKeHuUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuii sxcnepumerm: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, ¢ MpaBUiaMu paboOThl B
nabopaTopuu B mpuéMamMu oOpalieHus ¢ JJabopaTOpHBIM 00OPYIOBAaHUEM; MU3yUYCHHE U OIMCAHHE
bu3NYECKUX CBOWMCTB 00pa3lioB HEOPTaHWYECKUX BEIIECTB; HaOmoAeHue Gu3nueckux (TUiaBIeHUe
BOCKa, TasiHUE JIbJIa, paCTHpPAHUE caxapa B CTYIKe, KUIIEHWE W KOHJIEHCAIUSI BOAbl) U XUMUYECKUX
(ropeHue cBeuH, MPOKATMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeTia C KUCIOTON) SBIECHUM,
HaOIIOIEHWE W OMMCAaHHWE IMPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJICICTBUE CEPHOM KHUCJIOTHI C XJIOpUAOM Oapusi, pasnoxkeHue ruapokcuaa meau(ll) mpu
HarpeBaHUM, B3auMojeHcTBUE >kene3a ¢ pactBopoM conu wmenu(ll)); m3yuenume cmocoGoB
pasneneHusi cmeceil (C TOMOIIBI0O MarHuTa, (QUIBTPOBAHUE, BBIMAPUBAHKE, AUCTUIUIAIINSL,
xpomarorpadusi), MpoBeJeHNEe OYHCTKH MOBAPEHHOW CONIM; HAOMIOACHUE U OMUCAHUE PE3yNbTaToB
MIPOBE/ICHUSI OIbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUsI MacChl; CO3JaHUE MOJENEH MOJIEKYI
(1apocTep>KHEBbIX).

BazkHeiilue npeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech ra3oB. CocraB Bo3ayxa. Kucinopog — 31€MEHT M MPOCTOE BEUIECTBO.
Haxoxxnenue kuciopona B NpuUpoie, PU3NYECKHE U XUMHUYECKHE CBOWMCTBA (peakiUu TOPEHUs).
Oxcuppl. [lpumenenwne xkuciopoma. CrmocoObl TOMY4YEHHUS KHCIOpoda B JabopaTopud U
MPOMBIIUICHHOCTH. KpyroBopoT kuciopona B mpupoge. O30H — aUIOTPOIHAS MOAM(PHUKAIUSL
KHUCIIOpOJa.

TernnoBoit 3p¢deKkT XUMHUUECKON peakiu, TEePMOXMMHYECKHE YpaBHEHMs, 3K30- U
SHAOTEPMUYECKHUE peakiuu. TOMIMBO: yroibMeTaH. 3arpsa3HeHre Bo3/ayXa, yCHUICHHE TapHUKOBOTO
s dexTa, pa3pyIieHrne 030HOBOTO CIIOS.

Bomopox — anemeHT u pocroe BemecTBo. HaxoxieHne Boopoa B mpupoe, Gu3ndeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIocoObl nomydenus. Kuciotel u comu.

MonsipHblil 00bEM ra30B. Pacy€Thl 10 XMMHYECKUM yPaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopsl. HacelieHHble u
HEHACHIIIICHHBIC PACTBOPHI. PAacTBOPUMOCTH BEIIECTB B BojJie. MaccoBasi 10151 BEIIECTBA B PACTBOPE.
Xumuyeckue cBoiictBa Boabl. OcHoBaHus. Ponb pacTBOpOB B NpUPOJE FIKU3HM 4YEJIOBEKa.
Kpyrosopot Bozabl B ipupoze. 3arpsisHeHne NpupoAHbIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukamuss Heopranuyeckux coenuHeHuil. Oxcunsl. Knaccudukaius OKCHIOB:
coneoOpasyromniue (OCHOBHbIE, KUCIOTHBIE, ampoTepHble) U HeconeoOpa3yomue. Homenkiarypa
OKCHJIOB (MEXIyHapoaHass W TpUBHaIbHasg). DU3NYECKHE U XHUMHUYECKHE CBOWCTBA OKCHJIOB.
[TonmyueHue OKCHUIOB.

OcHnoBanusa. Krnaccudukaiuss OCHOBaHWUN: MIEMOYM © HEPACTBOPUMBIC OCHOBaHUS.



HomeHnknaTypa ocHOBaHMH (MeXIyHapOAHAATpUBUATbHAS). DPU3NYECKHUE U XUMUYECKUE CBOMCTBA
ocHOoBaHUU. [lony4yeHre OCHOBaHUIA.

Kucnorel. Knaccudukamuss kucnor. Homenknarypa KuciaoT —(MeXIyHapoaHas M
TpuBHanbHast). OU3NUECKUE U XUMUYECKHUE CBOMCTBa KUCIOT. Pan aktuBHocTH MetamioB H. H.
bekerona. [lomyuyeHue Kucior.

Conu. Homenkiarypa cosneii (MexayHapoHas U TpUBHAJIbHAS ). DU3HUECKHE U XUMUYCCKHE
ceorictBa cosei. I[lomyueHue cosel. ['eHeTmyeckas CBSA3b MEXAY KIAcCaMM HEOPraHUYECKHX
COCIMHEHU .

['eneTnyeckas CBA3b MEXAY KjaccaMM HEOPraHMYECKUX COETMHEHUI.

Xumuueckuii 5Kcnepumenm. Ka4eCTBEHHOE OINPEAEIIEHUE COIepKAHUS KHCIOPOAA B BO3AYXE;
MoJyuyeHue, coOupaHue, paclo3HaBaHWE W H3Yy4YEHHE CBOMCTB KHUCJIOpOJa; HaOIroneHue
B3aUMOJICHCTBHS BEIIECTB C KUCJIOPOJOM M YCIOBUS BO3HMKHOBEHHUS U NPEKPALICHUS TOpPEHUs
(moxapa); 03HaKOMJICHHE ¢ 00pa3llaMu OKCHJIOB U OTHCAHWE MX CBOWCTB; MOJTy4YeHHE, COOMpaHueE,
pacrno3HaBaHHE M M3y4YEHHE CBOWMCTB BOAOPOAa (TOpeHHE); B3aUMOJEHCTBHE BOJOPOJA C OKCHIOM
Meau(Il) (BO3MOXKHO WCHONB30BaHUE BHJIEOMATEpUANIOB); HAOMIONEHHEe OOpa3lloB BEIIECTB
KOJTM4eCTBOM | MOJb; HCCleOBaHHE OCOOEHHOCTEM pacTBOPEHHUS BELIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO; MPUTOTOBICHUE PACTBOPOB C OINPEACIIEHHOW MACCOBOW JI0JIEM PAacCTBOPEHHOIO
BEIIIECTBA; B3aMMO/ICHCTBUE BOJIbI C METAITIaMU (HaTpUEM M KaibleM) (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEpUAIIOB); OMNpEJCICHUE PACTBOPOB KHUCIOT U IIENOYed C TMOMOIIBI0 HHIWKATOPOB;
UCcle0BaHne 00pa3I[0B HEOPTaHUYECKUX BEIECTB PA3IMYHBIX KIACCOB; HAOMIONCHUE M3MEHEHHS
OKpacKd HHAMKAaTOPOB B pacTBOpax KUCIOT M IENOoYel; H3yuyeHHE B3aUMOACHCTBUS OKCHJIA
Memu(ll) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METa/llaMH, pEakUuid HeHTpalu3aluu;
MOJIy4YeHHE HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOTO METajlla APYrMM U3 PacTBOpa COJIU;
pelIeHre HJKCHEPUMEHTANbHBIX 3a7ad 1o Teme «Bakneimmue Ki1acchl HEOPraHUYECKUX
COCAHEHUIN.

Hepuonnueckuit 3axkoH u Ilepuoanueckass cucrema xumuuyeckux viemenros JI. U.
MenaeneeBa. CTpoeHue aroMoB. XUMHYeCKasi CBsI3b. OKHMCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
peakumu.

[TepBbie TOMBITKY KIACCU(PUKAIUN XUMUISCKUAX IEMEHTOB. [IOHATHE O Trpynmax CXOTHBIX
AJIEMEHTOB (ILEJIOYHbIE U HIEJIOYHO3EMENIbHBIE METaJlIbl, TaJOr€Hbl, HHEPTHBIE Ta3bl). JIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI U THPOKCH/IBI.

[lepmonmueckuii 3axkoH. Ilepmommueckass cucrema xumMuyeckux anemeHtos [J[. H.
Menneneesa. KoporkonepuoaHas 1 JNIMHHONEPH-
onHas (opmer [lepuonnueckoit cuctembl xumMuueckux 3aementoB JI. . Menaeneesa. [lepuonsr u
rpytibl. DU3UYecKuii CMBICT TOPSIKOBOTO HOMEpa, HOMEPOB TMEPHUOIa U TPYIIIILI JIEMEHTA.

Crpoenue aroMoB. CocTaB aroMHbIX szaep. M3oronbl. DnekTpoHbl. CTpOEHUE IEKTPOHHBIX
obomoyexk aromoB TmepBbIX 20 xumudeckux dMeMeHTOB llepmommueckoir cuctemsr [, U.
MenpeneeBa. XapakTepUCTHKAa XMMHUYECKOTO 3JIEMEHTa IO €ro nouoxkeHutro B lleprogmueckoit
cucteme JI. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHMs PaJlyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpynmaM M nepuojaMm. 3HaueHue llepuogumyeckoro 3akoHa Hu
[lepuonnyeckoil cUCTEMBbl XMMHUYECKUX 3JIEMEHTOB MJisi pa3BUTHs Hayku U mnpaktuku. J. W.
MeHienneeB — y4EHBIN U TpaKIaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monsipHast u HETOJISIpHAS ) CBSI3b.



DNEKTPOOTPUIIATETLHOCTh XUMHUYECKUX AJIeMEHTOB. VIOHHASI CBSI3b.

Crenenb okuciieHus. OKHCIUTEILHO-BOCCTAHOBUTENIbHBIC peakiuu. [Iporecchl OKMCIeHUs
¥ BoccTaHOBJICHHs. OKHCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii 9Kcnepumenm. W3y4eHHE OOpa3OB BEIIECTB METAUIOB W HEMETAIIOB;
B3aMIMOJICHCTBHE TUAPOKCHIA IIMHKA C PAacTBOPAMU KHCIOT W INEJI0YCH; MPOBEICHHE OIBITOB,
WUTIOCTPUPYIONINX MPUMEPhI OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIN (TOpPeHHE, PEeaKIuu
Pa3I0KEHUS, COETUHEHUS).

Medicnpeomemnmvie ces3u

Peanmu3zanust MeXNpeIMETHBIX CBSI3eH MPH W3YYCHWHW XMMHH B 8 KIJIACCE OCYIIECCTBISETCS
4yepe3 HCIMOJIb30BaHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK M TMOHITHH, SBISIOIIUXCS
CUCTEMHBIMH JIJISI OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYIHOTO ITHKIIA.

OO0me ecTeCTBEHHO-HAYYHbIC MTOHATHUS: HAYYHBIN (PAKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAIIU3,
CUHTE3, KIacCUpUKAIUA, TMEPUOANIHOCTh, HAONIONCHUE, OSKCIIEPUMEHT, MOJCIMPOBaHNUE,
U3MEpEHUE, MOJICTTh, SIBJICHHUE.

Owusnka: Marepus, aroMm, OJIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIWZ, HW30TOIIbI,
pPalMOaKTUBHOCTh, MOJICKYJIa, OJJICKTPUYECKH 3apsi, BEHIECTBO, Telo, O0bEM, arperaTHoe
COCTOSIHUE BEIIECTBAa, ra3, (U3NYCCKUE BEIUYMHBI, CJAWHUIBI HU3MEPEHUS, KOCMOC, IUIaHETHI,
3BE31161, COJIHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpacdus: atmocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIBI, MOJIE3HBIE HCKOTIAEMBbIE,
TOILIMBO, BOHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XumMHuyeckasi peakuus

Ilepuognueckuit 3akoH. Ilepuommueckas cucremMa xumuueckux snemeHtoB /[ U
MenpeneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH WM3MEHEHUH CBOMCTB XUMHUYECKUX DIIEMEHTOB
MEPBBIX TPEX IMEPHOAOB, Kajivs, KaJIbLUUA U UX COCAMHEHHWW B COOTBETCTBUU C IIOJIOKEHUEM
a1eMeHTOB B [lepunonnyueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BUABl XMMHWYECKOM CBA3M. THUIBI KPUCTAUNIMYECKUX PEHIETOK,
3aBUCHUMOCTbH CBOMCTB BEIIECTBA OT TUIA KPUCTAIMYECKOW PEIIETKU U BU/IA XUMUYECKON CBSI3HU.

Knaccudukanus © HOMEHKJIarypa HEOPraHMYECKUX BEIIECTB (MEXIyHapojaHas U
TpUBHANIbHAS). XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3IMYHBIM KJaccam
HEOPraHUYECKUX COCANHEHHM, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccudukarums XUMUYECKUX PEaKIUi M0 Pa3IMYHBIM TPU3HAKaM (TI0 YHCIY M COCTaBy
YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, IO TETUIOBOMY d(DPEKTy, 0 M3MEHEHHUIO CTETICHEW OKHUCIICHUS
XUMHYECKHUX 3JIEMEHTOB, [0 0OPAaTUMOCTH, 110 YYACTHIO KaTaau3aropa). IK30- U IHIAOTEPMHUCCKHE
pEaAKIUH, TEPMOXUMUYECKAE YPABHEHUS.

[TonsiTne 0 ckopocTH XuUMHUYeckor peaknuu. [loHsTHEe 00 OOpaTHMMBIX W HEOOpPATUMBIX
XMMHYECKMX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
XUMUYECKOM paBHOBeCHU. DaKTOphI, BIUSIOIINE HA CKOPOCTh XMMHUYECKOW PEAKIMHUIIOIOKEHUE
XHMHYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIMH, JJICKTPOHHBIA OajaHC OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHON peakuuu. CoOCTaBI€HUE YpPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii C UCTOIb30BaHHEM METO/Ia IIEKTPOHHOTO OanaHca.



Teopus >IEKTPOIUTUYECKON IUCCOLMALNU. ODJIEKTPOIUTHI U HENIEKTPOIuThl. KaTmoHsl,
AQHUOHBI. MexaHM3M JMCCOLMAlMM BEIIECTB C Pa3IMYHBIMU BUJAMHU XUMHUYECKOH cBsi3u. CTeneHb
nucconanui. CUIIbHBIE U C1a0ble 3JEKTPOIHUTHI.

Peaknmm moHHOTO OOMEHA. YCIIOBHS TPOTCKAHUS PEakIMii MOHHOTO OOMEHa, IOJHBIC U
COKpAallEHHbIE HOHHBIE ypaBHEHHUs peakuuid. CBOWCTBa KUCIOT, OCHOBAaHHMH M COJEH B CBETE
MIPEACTABICHU 00 IEKTPOTUTHIECCKON Arcconnanuu. KauecTBeHHbIe peakiiui Ha HOHBI. [loHsATHE
0 THJIPOJIN3E COJIEN.

Xumuueckuii 3Kcnepumenm. O3HAKOMJIEHHE C MOJAEISAMHU KPUCTAIUIMUYECKUX PEIIETOK
HEOpPraHMYECKUX BEIIECTB — MeTaJNIOBHEMETAIOB (rpadura M ajiMasa), CIOKHBIX BEIIECTB
(xyopuaa HaTpHsA); UCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakIMH OT BO3IEHCTBUS
pa3IMyYHBIX (PAKTOPOB; HCCIEIOBAaHUE SIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, Ipolecca
JUCCOLMALMU  KHCJIOT, IIesoye W cosedl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMAaTEpUasIoB);
MIPOBEJICHUE OMBITOB, WUIIOCTPUPYIOIIUX MPHU3HAKK TPOTEKaHHS peakluid HOHHOTO oOMeHa
(oOpa3oBaHue ocajka, BbIIeJIEHUE ra3a, 00pa30BaHueE BOAbI); OMBITOB, MIUTIOCTPUPYIOLINX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (TrOpeHue, peakiuu pPas3jIokKEeHUs, COEeIUHEHHUs);
pacro3HaBaHUE HEOPTaHWYECKUX BEILECTBIIOMOLIbIO KAaUECTBEHHBIX PEAaKLMi Ha MOHBI; PELIECHUE
HKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJuibl M MX cOeJUHEHHSA

OO011as xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEECHH
okucnenus. CrpoeHue M (U3NUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XHMUYECKHUE
CBOWCTBAa Ha MpHMepe xJopa (B3aUMOJEHMCTBHE C MeTaulaMH, HEMETajulaMH, IIeJ04aMu).
XnopoBopopoa. ConsiHas KHUCIOTa, XUMUYECKHE CBOMCTBA, MOJyudeHUe, npuMmeHeHue. [lelictue
XJIOpa U XJIOPOBOJOPOJA Ha OpPraHM3M uYelOBeKa. BakHelne XJIOpUAbI U MX HAXOXKICHUE B
IPUPOJIE.

OO6mas xapakrepuctuka 37eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHHS aTroOMOB,
XapakTepHble CTerneHn okucieHus. CTpoeHne W (U3UYECKHe CBOHCTBAa TMPOCTHIX BEUIECTB —
KHCJIOPOJIa M Cepbl. AJUIOTPOITHBIE MOAM(UKAIIMN KUCIOPOAA U Cepbl. XMMHUYECKUE CBOMCTBA CEPHI.
CepoBonopoa, cTpoeHre, GU3NIeCKHEXUMHUYeCKHe CBOMCTBAa. OKCHIBI Cepbl KaK MpPEeACTaBUTEIN
KUACJIOTHBIX OKcuAOB. CepHas KuUCIOTa, (QHU3MUECKHE M XHMHUYECKHE CBOicTBa (0OmIMe Kak
IpEICTaBUTENS Kjacca KHUCIOT M cnenuduueckue). XUMHUUECKHE DPEaKIUH, JIeKaIlue B OCHOBE
IPOMBILIUIEHHOTO croco0a moiydyeHus cepHoil kuciothbl. [Ipumenenue. Conu cepHOM KHUCIIOTHI,
KaueCTBEHHas peakius Ha cyibdar-uoH. HaxoxneHue ceppl U €€ COEAMHEHUH B MPHUPOJIE.
XHMMHYECKOE 3arpsi3HEHNE OKPYKAIOLIeH cpe/ibl COEAMHEHUSAMHU Cepbl (KUCIOTHBIE T0XKIH, 3arpsi3-
HEHHE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAICHUS.

OOmass xapakrepucTuka 5371eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTpPOEHMSI aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIIEHUS. A30T, pacipOCTpaHEHUE B IIpUpPoOJIEe, PU3HMUECKHUEe U XUMHUECKUE
cBoiictBa. KpyroBopor azora B mpupoge. AMMHUak, ero (pusmuyeckue M XUMHUECKHE CBOMCTBA,
noirydeHue M npumeHeHue. Conu amMMO HHUA, HMX (HU3MYECKHEe M XHMMHUYECKHE CBOWCTBa,
npuMeHeHne. KadecTBeHHas peakuus Ha HOHBI aMMOHHA. A30THas KHUCJIOTa, €€ IIOJIyYeHHE,
¢u3nueckue W XMMHUYECKHME CBoiWcTBa (OOLIMEe Kak MpeACTaBUTENs Kiacca KHCIOT M
cneuupuyeckue). lcnonp3oBaHWEe HHUTPATOB U COJCH aMMOHHUS B KayecTBE MMHEPAIbHBIX
yaoOpeHuii. XUMHUYECKOe 3arpsi3HEHHE OKpY’KaloIleld Cpeabl COeAMHEHHSIMM a30Ta (KUCIOTHBIE
JOXKJIM, 3arpsa3HEHHEe BO3Ayxa, MOoYBbl M Bogo&MOB). docdop, amioTponHble MOAUDUKALIH
dochopa, Pusnueckuexumuueckue cpoictBa. Oxeun docdopa (V) u ¢docdopHas kucnora,



¢usuueckue M XHMMHUYECKHE CBOMCTBa, mnonyudeHue. Mcmonb3zoBanue ¢(ocharoB B KayecTBe
MUHEPaJIBbHBIX YI0OpeHUil.

OOmiasi xapakTepucTtuka 371eMeHTOB IVA-rpyrmbel. OcoOeHHOCTH CTPOEHHsl aTOMOB,
XapakTepHble CTelleHW OKMCJ/IeHUWS. YTIIEepo, ajUIOTPONHbIE MOAU(PHUKAIMH, PAcCIpOCTpPAHEHUE B
npupone, GuU3NUecKue U XUMHUECKHe CBOMCTBA. AxcopOumsa. KpyroBopor ymiepona B mpupone.
Oxkcuapl yriepoja, uX (QU3MUYECKUE U XMMHUYECKHE CBOMCTBA, NEHCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIy4YeHUE M TMpPUMEHEHHEe. DKOJIOTHMUECKHUE NpoOJieMbl, CBsi3aHHbIE C okcujoMm yriepoaa(lV);
TUTIOTE3a TII00AIBHOTO MOTEIUICHUS KJIuMaTa; TapHUKOBBIA 2((EKT. YroapHas KUCIOTa U €€ COJH,
X (U3NYECKUEeXMMHMUYECKHE CBOWCTBA, MOJy4YyeHHWE U IpuMeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMILIMHE, IPOMBIIIIEHHOCTH U CEIIbCKOM
XO3SIICTBE.

[lepBoHavanbHble MOHATHA 00 OPraHMYECKHUX BELIECTBAX KAaK O COEAMHEHMSX YIIepoia
(MeTaH, 3TaH, ATUJIEH, alleTUJIEH, 3TaHOJI, IIMIEPUH, YKCycHas kuciora). X cocraB u xumudeckoe
ctpoeHue. [ToHsaTHE 0 OMOTOrMUYECKN BaKHBIX BEILIECTBAX: )KHUpax, OesIKax, yriieBoJax — U UX POJIH
B )KM3HHU 4eJI0BeKa. MaTepualbHOE €IMHCTBO OPTraHUYECKUX U HEOPTaHMYECKUX COeTMHEHUH.

KpemHuii, ero Qusnueckue M XUMHYECKHE CBOWCTBA, IOJy4yeHHE M TNPUMEHEHHE.
Coenunenus kKpeMHus B pupoae. O6mue npeacrasinenus 00 okcuae kpemuusa(IV) n kpemHueBoi
kucnore. CHIIMKAThl, UX HCIOJIb30BaHWE B OBITY, MEAMLMHE, NPOMBIIUIEHHOCTH. Bakueimue
CTpOMTENbHbIE MaTepuajbl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, xkene300eToH. IIpobiemsl
0€301acHOro UCTOJIb30BaHUSI CTPOUTEIBHBIX MaTepPHUajIOB B IOBCEAHEBHOM KU3HHU.

Xumuveckuil dKcnepumenm: W3y4eHHE OOpa3LOB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB
COJISTHOM KHCJIOTBI; TPOBEICHHE KAueCTBEHHBIX peakUuil Ha XJIOPUIA-UOHBI M HaOmoaeHue
IPU3HAKOB MX MPOTEKAHUs; OIBITHI, OTpakaroNMe (pU3nyecKue 1 XuMHUECKHUe CBOMCTBA TaJOreHOB
U UX COCJMHEHUH (BO3MOXKHO HCIIOJIIb30BaHHE BHJICOMATEPHATIOB); O3HAKOMJIGHHE C OOpaslamu
XJIOPUJIOB (TaJIOTEHUIOB); O3HAKOMJIEHHE C OoOpaslamu cepbl U €€ COeAMHEHHSIMH (BO3MOXKHO
UCTIOJIb30BaHME BUICOMATEPHAIOB); HAOMIONEHUE Mpoliecca OOyIIMBaHUs caxapa TOjA JCHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHON KHUCIIOTHI, M3y4YE€HHE XUMHUYECKHUX CBOICTB pa30aBIeHHON CepHOM
KHCJIOTHI, NPOBEICHUE KA4eCTBEHHOW peakIWu Ha Cyab(har-uoH U HAOJIONCHHE NpU3HaKa e
NPOTEKAaHUs; O3HAKOMIICHHE C (DU3MYECKUMH CBOWCTBAMM a30Ta, (ochopa M HUX COCTUHEHUH
(BOBMO)KHO HCIOJIb30BaHUE BHUAEOMATEpPHANIOB), 00pa3laMHu a30THBIX U (ochopHbIX yroOpeHHil;
NoJIyueHue, coOrpaHue, paclio3HaBaHUE U U3YUEHHE CBOMCTB aMMHUAKa; IIPOBEJCHUE Ka4eCTBEHHBIX
peakuuii Ha HOH aMMOHHUA U QocdaT-uoH U U3yyeHHe MPU3HAKOB UX MPOTEKaHUs, B3aUMOJIEHCTBUE
KOHLIEHTPUPOBAaHHON a30THOM KHCIIOTHI ¢ MeJbl0 (BO3MOXHO HCIIOJIb30BAHKE BUAEOMAaTEpHalIOB);
U3yUYeHHE MOJENeH KPUCTAIIIMUECKUX PEETOK anmasa, rpadura, QymiepeHa; 03HaAKOMICHHE C
IIPOLECCOM aJCcOpOLMU PACTBOPEHHBIX BELIECTB AKTHUBUPOBAaHHBIM YIIEM M yCTPOICTBOM
IPOTHUBOra3a; NOJIy4YeHUe, coOMpaHue, paclio3HaBaHME U M3y4EHHUE CBOICTB YIIIEKUCIIOTO TIasa;
MIPOBEJICHUE KayeCTBEHHBIX pEaKIMil Ha KapOOHAT- M CUJIMKAT-WOHBI U U3yYEHHE MPHU3HAKOB HX
NPOTEKAaHUS; O3HAKOMJICHME C MPOAYKIMEH CHIMKATHOW IPOMBIIUICHHOCTH; PpEIIeHue
HKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelne HeMeTallIbl U UX COETUHEHUS.

MeTa/ibl M MX COETMHEHHUS

OOmast XapakTepUCTHKa XHMHYECKHX OJJIEMEHTOB — METalIOB HAa OCHOBAaHUM MX
nonoxenust B Ilepuoanueckoil cucreme xumuueckux 3nemMeHToB Jl. 1. MenneneeBa u cTpoeHus
aroMoB. CTpoeHHe MeTaJuI0B. MeTalnueckas CBsI3b U MeTaJUINYecKask KpUCTAJUTMYECKas peIIETKa.
ONEKTPOXUMHUYECKUN DsIi  HanpsoKeHU MeTauioB. DU3HMYECKME M XUMHYECKHE CBOMCTBA



MeTaioB. O0mue crnocoOsl Mody4YeHUs] MeTawioB. [loHATHE O KOPPO3HHM METAJIOB, OCHOBHBIC
CHOCcoObI 3amuThl UX OT Koppo3uu. CmaBbl (CTainb, YyTyH, AIOPATIOMUHUH, OpoH3a) W HX
MIPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[Ilenounbie mMeTasuibl: nonoxeHue B [lepruognyeckor cucreMe XMMHYECKUX AJIeMEHTOB /l.
W. MenneneeBa; CTpoeHHE HMX arOMOB; HaxoxjaeHue B mpupone. dusmyeckue M XUMUYECKHUE
cBOMCTBa (Ha mpuMmepe HaTpusi U Kanus). OKCUIIBI U THIPOKCUABI HaTpus U Kayus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCIMHEHUM.

[IlenoyHo3eMeNnbHBIE METAIIIBI MArHUN M KaJblMil: nojiokeHue B [lepuoguyeckoi cucreme
xumuueckux sneMeHTtoB . M. MenpeneeBa; CTpOCHHE HMX aTOMOB; HAXOXIECHHE B IPHUPOJIE.
®u3nueckue M XMMHYECKHE CBOMCTBA MarHusi M Kajblus. BakHelne COeIMHEHMS KaJIbLMs
(oxcua, THAPOKCU, coH). KECTKOCTH BOMBI M CLIOCOOBI €€ yCTpaHEHUSI.

Anmomunuii: nonoxxkenue B Ilepumonuueckoil cucreme xumuueckux siaemento JI. .
MeHnpeneeBa; cTpoeHHE aroma; HaxoXJeHue B mpupone. dusnyeckne U XUMHUYECKHE CBOWCTBA
amoMuHus. AM(OTepHBbIe CBONCTBA OKCUIA U THIPOKCH/IA ATFOMUHUA.

Keneszo: mnonoxenue B Ilepuoamdeckoit cuctemMe xumuueckux smemeHtoB J[. .
MenzeneeBa; cTpoeHUe aroma; HaxoxJaeHue B mnpupoje. dusnyeckue U XMMUYECKHE CBOMCTBA
)kene3a. Okeunbl, ruapokcuibl U comu sxkenesa(ll) u sxenesa(Ill), ux cocras, CBOMCTBa U MOTyUYEHUE.

Xumuueckuii 3Kcnepumenm. O3HAKOMJIEHHME ¢ oOpa3laMud METaUIOB W CIUIABOB, HX
(bu3nYeCKUMHU CBOICTBAMU; U3YUEHHE PE3YIHTATOB KOPPO3UH METAJIOB (BO3MOXKHO HCIIOIb30BAHUE
BUJICOMATEPUAIIOB), 0OCOOCHHOCTEH B3aUMOICHCTBHUS OKCH/IA KANBIUSI U HATPHUS C BOJOU (BO3MOKHO
HCIIOJIb30BAaHUE BUJIEOMATEpPUAJIOB); UCCIEIOBAHHWE CBOWCTB >KECTKOM BOABI; MPOLECCA TOPEHUs
JKeyne3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpUAIOB); IMPU3HAKOB MNPOTEKAHUS
Ka4eCTBEHHBIX PEaKIUil Ha MOHBI (MarHus, Kajablus, aToMUHUS, uHKa, xenesa(ll) u xenesa(lll),
menu(1l)); HaGmroneHne u onMcaHue MPOLECCOB OKPALIMBAHUS TNIAMEHH MOHAMH HATpUs, KaJlus U
KanbpIus (BO3MOXKHO HCIIOJIb30BaHUE BHUICOMATEPHANIOB); HCCIEAOBaHUE aM(OTEPHBIX CBONCTB
TUAPOKCUA QIIOMUHUST M TUIPOKCHJA IIMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3a7ad MO0 TeMe
«BaxxHenmme MeTauibl U UX COEAUHEHHUS.

XuMHS U OKPY/KAKOIIAs cpeaa

BemiecTBa u Mmatepuainbsl B TOBCEAHEBHOM XKM3HU YeJIOBEKa. XUMUS U 3/10poBbe. bezonacuHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMHYECKUX peakuuii B ObITy. IlepBas momoms Mpu XUMHUYECKHX
oKorax u oOTpaBiieHusAX. (OCHOBBI JKOJOTHYECKOM TPaAaMOTHOCTH. XHUMHYECKOE 3arps3HEHUE
OKpY Karomen cpepl (ipeenpHas JomycTuMas KoHIeHTpaus semects — [1J1K).

Ponp xumMuun B penieHnn 3KoJorudeckux npoodsiem. [IpupoaHbie HICTOUHUKHU YTIIEBOJIOPOIOB
(Yromis, mpUpOIHEIH Ta3, HEPTh), MPOAYKTHI UX MEPEPabOTKH, X POJIb B OBITY U MPOMBIITUICHHOCTH.

Xumuueckuil sKkcnepumenm. W3yd4eHHE OOPa3IOB MAaTEpUaJOB (CTEKIJIO, CIUIABhI METAILIOB,
MOJTUMEPHBIE MATEPHUAIIBI).

Mesxcnpeomemmnule céa3u

Peanuzanms MexXnpeIMeTHbIX CBSI3el MTPU U3yUYEHUH XUMHUNY KJIacce OCYIECTBIIAETCS Yepes
UCIIOJIb30BaHNE Kak OOUIMX €CTECTBEHHO-HAyYHBIX TOHATUM, TaK W TIOHATUH, SBISIOIIMXCS
CHUCTEMHBIMU ISl OTAEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: HAy4YHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIH3,
CUHTE3, KiaccupuKalus, TMNePUOAUYHOCTb, HAOMIONEHUE, OSKCIEPUMEHT, MOJEIMPOBaHuUE,
U3MEepeHHe, MOJIEIb, SIBJICHHE, TAPHUKOBBIN 3((EKT, TEXHOIOTHSI, MaTePHAIIBI.

®usnka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJI, HU30TOIIbI,
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pPalMOaKTUBHOCTh,  MOJICKYJIAa,  DJCKTPUYCCKHHA  3apsi, TMPOBOJHUKH,  TOJYIPOBOJIHUKH,
JIMDJICKTPUKH, (DOTOINMEMEHT, BEHIECTBO, TENO, O0BEM, arperarHoe COCTOSHUE BEIIECTBA, Ta3,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIIMUECKAsT PEIIETKA, CIUIABbl, (GU3MYCCKUEC BEIUYHUHBI, CAMHUIIBI
U3MEPEHUs, KOCMUYECKOE MMPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorust: ¢orocunres, apixaHwe, Ouocdepa, IKOCUCTEMA, MUHEPAIbHBIC YIOOPEHUS,
MHUKPOAJIEMEHTBI, MAKPOAJICMEHTBI, ITUTATCIILHBIC BEIICCTRA.

T'eorpadusi: armocdepa, ruapochepa, MUHEPAIbI, TOPHBIC MMOPOJIBI, MOJIEC3HBIC HCKOMIACMBIE,
TOILJIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI 11O

XNUMHNHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATbI

JIM9HOCTHBIC pe3yJbTaThl OCBOCHHS IPOrPAMMBI OCHOBHOTO OOIIEro 0Opa30BaHUs
JIOCTUTAIOTCS B XO7I¢ OOyYEHHUS XMMHHU B CIUHCTBE Y4eOHOW M BOCIUTATEIBHOW JEATEIHHOCTU B
COOTBETCTBUH C TPATUIIMOHHBIMH POCCHHCKMMHU COIMOKYJIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMHU
[CHHOCTSIMH, TPUHSATHIMH B OOINECTBE MpaBWJIAMH M HOPMAMH IOBEICHHS W CIHOCOOCTBYIOT
npoIeccaM CaMOITO3HAHUS, CAMOPA3BHUTHS M COIMATH3AINN 00y YarOIIIXCSI.

JIMYHOCTHBIE PE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOACTBOBATHCS
CHUCTEMOW ITO3UTHBHBIX IEHHOCTHBIX OPHEHTAIMA W PACHIMPEHHE ONbITa JACATEIILHOCTH Ha e
OCHOBE, B TOM YHCJIC B YACTH:

1) maTpHOTHYECKOr0 BOCIHUTAHUSI: [ICHHOCTHOTO OTHOIICHUS K OTEUECTBCHHOMY KYJIBTYPHOMY,
HUCTOPUYECKOMY M HAyYHOMY HACIIEIWIO, TIOHMMAaHUS 3HAYCHUS XWMHUYECKOW HAyKH B IKH3HH
COBPEMEHHOT0 O0IIeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOW HWHGPOpPMALUEH O TepenoBbIX
JOCTHYKCHUSIX M OTKPBITHUSAX MHPOBOH M OTEYECTBCHHOW XWUMHH, 3aMHTEPECOBAHHOCTU B HAyYHBIX
3HaHUIX 00 YCTpOMCTBE MHpa U O0IIEeCTBA;

2) TrpakKIAHCKOT0 BOCIHUTAHWSI: TIPEJICTABICHUS O COLMAIBHBIX HOpPMax W TpaBUIIax
MEKJIMYHOCTHBIX OTHOIICHUI B KOJUICKTHBE, KOMMYHHUKATUBHOW KOMIIETCHTHOCTH B OOIIECCTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEI0BATEIbCKOM, TBOPYSCKON M IPYTrUX BHIAX AESTEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM NEATEIBLHOCTH TPHU BBIMOJHCHUU Y4YEOHBIX, MMO3HABATEIBHBIX 3aj1ad,
BBINMOJIHCHUM XUMHYECKHUX OKCIICPUMEHTOB, CO3JaHUU YYEOHBIX TPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO W B3aUMOIIOMOIIM B TPOIECCE 3TOH y4eOHOH IesITeIbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE MOBEJCHUE U MOCTYIKHA CBOMX TOBAPHIIEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHUS MOCJIEACTBUN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

MHUPOBO33PEHYECKHE  MPEACTABICHHS O  BEHIECTBE W XMMHYECKOM  peakiuw,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKH M COCTAaBJISIONINE OCHOBY JUIS
MOHUMAaHHS CYIIHOCTH HAYYHOH KapTHHBI MHUpA, MPEACTABACHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS IPUPOJIBI, B3AMMOCBS3SX YCIIOBEKA C TIPUPOTHON CPEIOii, O POIM XMMHUU B MIO3HAHUH ITHX
3aKOHOMEPHOCTEN;

MO03HaBaTeIbHbIC MOTHBBI, HANpPaBJICHHBIC Ha IIOJyYEHHE HOBBIX 3HAHHUH TI0 XHMUH,
HEOOXOmuMBbIE Ui OOBSICHEHHs HAOIIOMAaeMbIX TIPOLIECCOB U SIBICHWH, TI03HABaTEIbHOM,
UH(GOPMAITMOHHOW W YUTATEIBCKOM KYJIBTYpbI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIBHON PabOThI C
yueOHbIMM TeKCTaMH, CIIPABOUHOW JIUTepPaTypod, AOCTYIHBIMHU TeXHHUUEeCKUMH CpeJCTBaMHU
VMH(OPMAaI[MOHHBIX TEXHOJIOTHUH;

WHTepeC K OOy4eHUIO W TIO3HaHWIO, JIF0OO3HATeNBbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K

camMoo0pa30BaHUI0, TIPOEKTHOM U HCC/IefoBaTeNbCKOW /esTeNbHOCTH, K OCO3HaHHOMY BBIOOPY
HarpaB/IeHHOCTH U YPOBHSI 00yueHuUs B JabHeHIIIeM;
4) ¢opvupoBaHUsI KY/JIBTYPbI 3[A0POBbs: OCO3HaHWe IIeHHOCTU JKW3HH, OTBETCTBEHHOTO
OTHOIIIEHHUSI K CBOEMY 3/I0POBbIO, YCTAaHOBKH Ha 3/]0POBbIM 00pa3 )KM3HH, 0CO3HAHUE TI0CIeCTBUN
U HeNpusTHe BpPeAHbIX TIpUBbIUEK (yrmoTpeOsieHWs]  ajKorosisi, HApKOTHUKOB, KypeHWs),
HeoOX0IUMOCTH COOTFO/IeHHSI TIPABK/T 0€30TIaCHOCTH TIPU 00palljeH|H C XUMHUYeCKUMU BellleCTBaMH
B OBITY U peaslbHOM >KU3HU;
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5) TPYAOBOr0 BOCIUTAHMS: UHTEpeC K MPaKTUUeCKOMY M3yueHuto Tipodeccrii U TpyZa pa3IMuHOro
pofia, yBakeHHWe K TPyAy UM pe3yjbraraM TpPY[OBOW [eATeNbHOCTH, B TOM UHC/Je Ha OCHOBe
NIPUMEHEeHUsT TPeIMETHBIX 3HAaHUH 110 XUMHH, OCO3HAHHBIA BHIOOD WHWUBHUYaJbHON TPAEKTOPHUU
TIPOJIO/DKEHUST  00pa30BaHMst C YYETOM JIMUHOCTHBIX MHTEPECOB W CMOCOOHOCTM K XWMHUH,
00IIleCTBEHHBIX WHTEPECOB U IOTPeOHOCTeH, ycCrhemrHod mpodecCUOHATBbHON [esiTe/TbHOCTH U
pa3BUTHS HeOOXOAUMBIX YMEHHM, TOTOBHOCTh a/IalITUPOBAaThCS B MpodeccroHanbHOM cpefe;

6) 3K0/I0rMYeCcKOro BOCITUTAHUS:

9KOJIOTMUeCKH 1le/iecooO0pa3Hoe OTHOILIeHWe K TMPHUpPOo/ie KaK MCTOUHUKY >KM3HU Ha 3emiie,
OCHOBe eé CyIeCTBOBaHMs, MOHMMaHWe ILIEHHOCTH 3710pOBOTO M Oe3ormacHOro obpasa >KU3HH,
OTBETCTBEHHOEe OTHOILLIeHHe K COOCTBeHHOMY (hM3HUUeCKOMY U MCUXUYeCKOMY 3710pPOBbIO, 0CO3HaHUe
LIEeHHOCTH CoOJTIo/ieHrst TipaBus Oe301acHOrO TIOBeJieHUsl TIpH paboTe C BelecTBaMM, a TaKxkKe B
CUTYyaLUsIX, YTPOXKAIOLLIMX 3/10POBbIO U YKU3HU JIIO/Iel;

CMOCOOHOCTH MPUMEHSITh 3HaHMSI, TIO/TyYaeMble MPU W3yYeHUH XUMUH, JJIs pellieHus 3a/jau,
CBSI3aHHBIX C OKpY’Karollleil MpPUPOAHON CpeZol, /51 TIOBBIINIEHHsT YPOBHSI 3KOJOTMUeCKOU
Ky/JbTYPbl, OCO3HaHHUsI T71I00a/bHOTO XapakTepa SKOJOTHYecKuX TpobseM M TyTed UX pelieHus
TOCPeJICTBOM METOZIOB XHMMUM, SKOJIOTMUECKOTO MBIILJIEHUs, YMeHUs PYKOBOZACTBOBaTbCSI UM B
T03HaBaTe/IbHOM, KOMMYHUKAaTUBHOMN M COLIMA/IbHOM TTPaKTHKe.

METAINIPEJAMETHBIE PE3YJIBTATDI

B cocraBe MerampeaMETHBIX pE3YJIbTaTOB BBLACNSIOT 3HAYUMbIE Ui (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYyYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIUI, TUNOTEe3a, (akT, cHUcTeMma,
MpOIEeCcC, SKCIEPUMEHT M Jp.), KOTOpbI€ HCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax M MO3BOJJAKOT Ha OCHOBE 3HAHUU U3 DTHX npeamMeToB q)OpMI/IpOBaTb nNpeaACTaBJICHUC O
[EJIOCTHOM HAay4YHON KapTHHE MHUpa, W YHHUBEpCAlbHbIE y4eOHBbIC ACWCTBUA (IIO3HABATEIBHEIC,
KOMMYHUKATUBHBIC, PETYISATHUBHBIC), KOTOpbIE oOecreunBaroT (opMUpOBaHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUTAHUPOBAHUIOOCYIIECTBICHUIO YUEOHOH IeATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCA/TbHbIE yUeOHbIe AeiCTBUS
ba3oBbie jlornueckue JelMCTBUA:

YMeHUsI HCTOb30BaTh TIPUEMBI JIOTUUECKOTO MBIILJIEHUs] TIpU  OCBOEHWM 3HaHUM:
PaCKpbIBaTh CMbIC/T XUMHUYECKUX TIOHATHM (BbIAEISATh MX XapaKTepHble MPU3HAKU, YCTaHAB/IMBaTh
B3aMMOCBSI3b C IPYTMMU TIOHATHUSMU), UCTIO/Tb30BaTh TIOHATHS /151 0OBSICHEHUS OTAe/IbHBIX (haKTOB
U sIBJIeHWH, BbIOMpaThb OCHOBAHUSI U KPUTEPUHU /i1 KIaCCU(PUKALUKM XUMHUYECKHX BEIIeCTB M
XUMHUECKUX peakIi[ii, yCTaHaB/IWBaTh TPUUYMHHO-C/IeZICTBEHHbIE CBSI3M MeXy O00beKTaMu
W3yueHHsi, CTPOUTh JIOTUUeCKUe PacCyKeHus (MHyKTUBHbBIe, [ie[yKTUBHbBIE, TI0 aHAJIOTHH), [e/1aTh
BBIBO/IbI Y 3aKJTOUEHHUSI;

yMeHUe TIPUMEHSITb B TIpoljecce TIO3HAHWS TOHATHS (TpeJMeTHble W MeTarpeJiMeTHbIe),
CUMBOJIMYeCcKre (3HAaKOBble) MOJe/id, WCII0/b3yeMble B XUMHH, TIpeoOpa30BbIBaTh IIHMPOKO
TIpUMeHsieMble B XWUMWUU MOjie/TbHble TIPeJCTaB/IeHHsI — XUMHUYeCKHAd 3HaK (CHMBOJI 3/IeMEHTa),
XUMUYeckass (opMyna W ypaBHeHHe XUMWYEeCKOM peaklMi — TIpU pellleHnd y4yeOHO-
T03HaBaTe/IbHBIX 33/lay, C YUETOM 3TUX MOJE/bHBIX TIpeJCTaBleHUH BbISIBIATh U XapaKTepU30BaTh
CyIleCTBEHHbIE MMPU3HAKU U3yUaeMbIX 00BEKTOB — XUMHUUECKUX BeIeCTB U XUMHUUeCKUX peaKI[ui,
BBISIB/ISITH 00I1[ie 3aKOHOMEPHOCTH, TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U U TTPOTUBOPEUHUs B U3yUaeMbIX
TpoL[eccax U siB/IeHUsIX.

Ba3oBble ucciegoBare/ibCKHe JeHCTBUS:
yMeHUe MCIO/b30BaTh MOCTaB/eHHbIe BOMPOChl B KauecTBe WHCTPyMeHTa T[03HaHUS, a
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TaKKe B KaueCTBe OCHOBBI [jii (OPMUPOBAaHHUS THIOTe3bl TI0 TIPOBEPKE TPABUJILHOCTH
BBICKa3bIBaeMbIX CY)K/I€HUA;

nproOpeTeHre OMbITa T0 TIAHUPOBAHWIO, OpPraHW3alMH U TPOBEJEHHI0 YUYeHHYeCKHX
9KCIIePUMEHTOB, yMeHue HalsofiaTh 3a XOZOM Tpoliecca, CaMOCTOSITeJTbHO MPOTrHO3UMPOBATh €ro
pe3ynbratr, GOpPMy/IUpOBaTh O0000IIEHUs W BBIBOJBI [0 pe3y/bTaTaM TIPOBEJEHHOTO OIIbITA,
WCC/Ie[IOBaHUs1, COCTAB/IATh OTUET O TIPOZe/IaHHOM pabore.
Pabora c uadopmanueii:

yMeHue BbIOMpaTh, aHaIM3UPOBaTh U UHTEPIIPETHPOBaTh UH(GOPMALIMIO Pa3/IMUHbIX BUIOB U
¢opm mpefcTaB/ieHUs, TOAy4YaeMylH0 M3 pasHbIX HCTOUHMKOB (HAYYHOIOMY/sIpHasi JIUTepaTypa
XUMUYECKOTO COZlep>KaHusi, CripaBOYHble TI0cobusi, pecypcbl MiHTepHeTa), KPUTHYECKU OLIEHUBATh
TIPOTHBOPEUMBYIO U HEJJOCTOBEPHYIO HH(POPMALHIO;

yMeHHe TIPUMeHSTh pa3/inyHble MeTOAbI W 3arpochl TPU TOMCKe U 0TOope MH(poOpMau u
COOTBETCTBYIOIIUX [JaHHBIX, HEOOXOAMMBIX /IJIsi BBITIOJTHEHUs] YueOHBIX W T03HaBaTebHbIX 3a7ad
oripeJie/IEHHOTO TWIA, TpUOOpeTeHWe OmbiTa B 00/aCTH  HWCTIOMb30BaHUS HMH(OPMaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTWM, OB/afieHHe KyJIbTYpOW aKTMBHOTO HCTIONb30BaHUS Pa3/UUHBIX
TIOMCKOBLIX ~ CHUCTEM, CAaMOCTOSTe/TbHO BbIOMpAaTh ONTHManbHYH (OpMY Tpe/CTaB/IeHUs
WHpOpPMAaLMM W WUIIOCTPUPOBATh pelllaeMble 3aJjaull HEeCJO0KHBIMHA CXeMaMH, AuarpaMMaMuy,
apyrumu (hopMamu rpadUKy M UX KOMOMHALIUSIMU;

yMeHHe WCIO/Mb30BaTh M aHaJM3UpOBaTh B Tiporiecce y4yeOHOW U MCCe[0BaTebCKOM
JesITeTbHOCTH MH(MOPMALIUIO O B/IUSTHUM TTPOMBIIIIEHHOCTH, CeTbCKOTO X035IMCTBa U TPAHCIIOpTa Ha
COCTOSIHUE OKpY>Katollleid TPUPOJHON Cpejibl.
KoMMyHUKaTHBHBIE yHUBepCa/IbHbIe yueOHbIe JeHCTBHUS:

yMeHue 3aZaBaTb BOIPOCHI (B XoZe Auanora W (WIM) [OACKYCCHM) MO CYL[eCTBY
obcyXzaemMoii TeMbl, (OpPMY/IMpOBaTb CBOM TIPE/JIO’KEHHST OTHOCHUTE/NBHO — BBITTOTHEHUS
TIpe/lJIOKeHHOM 3a/jauu;

nproOpeTeHue OIbITa TIPe3eHTALUK Pe3y/IbTaTOB BLIMOTHEHUST XUMHUUECKOTO SKCIIepUMeHTa
(y1abopaTopHOTO OMBITa, J1AOOPAaTOPHOM PabOTHI MO HMCC/eJOBAaHUIO CBOWCTB BeIECTB, y4eOHOTO
TIPOEKTa);

3aMHTepecOoBaHHOCTb B~ COBMECTHOM €O  CBepCTHMKaMU  TIO3HaBaTe/NbHONW U
WCCJIe[IOBaTe/IbCKOM /1eSITe/TbHOCTH TP PellieHnH BO3HUKAIOIMX MpobsieM Ha OCHOBe yuéTa 00Imx
WHTEPeCOB U COIVIACOBaHWS TMO3MLMK (00CYy)KAeHusi, 0OMeH MHEHUSIMH, «MO3TOBbIE IITYPMBI»,
KOOpZAMHALMSI COBMECTHBIX /IeHiCTBUA, Orpe/iesieHre KPUTepPUeB T10 OlleHKe KaueCTBa BbIMOJHEHHOM
paboThI U ApyTHE);
PerynaTuBHBIe YHUBepca/ibHbIe yueOHbIe /[eHiCTBUA:

yMeHHe CaMOCTOSITe/IbHO OTpeJesisiTh LeJId JesiTe/TbHOCTH, TJIaHUPOBaTh, OCYLeCTB/ISATh,
KOHTDPOJIUPOBATh U TPU He0OXOAUMOCTU KOPPEKTHPOBAaTh CBOIO JiesITe/TbHOCTh, BHIOUpaTh Hauboiee
3¢ deKTrBHbIe CrIOCOOBI pellleHHst yueOHbIX 1 TI03HaBaTe/TbHbIX 3a/lau, CaMOCTOSITe/IbHO COCTAB/ISITh
WIU KODPEKTHMPOBaTh MPEeJJ/IOKEeHHbI a/lrOpUTM [IeHCTBUM TNPU BBITIOJHEHUM 3aZlaHUM C YYETOM
TIO/TyYeHHs] HOBBIX 3HaHUNA 00 u3ydyaeMbIx OObeKTax — BellleCTBaXx M peakLUsiX, OL|eHUBaTh
COOTBETCTBHE ITOJyUeHHOTO pe3y/bTaTa 3asiB/IeHHOH 11e/TH, YMeHUe WCTI0/Ib30BaTh U aHa/IM3UPOBaTh
KOHTEKCTBI, TIpe/ljlaraeMble B YCJIOBUU 3a/laHUM.

INMPEAMETHBIE PE3YJIBTATBI

B cocraBe TipeAMeTHBIX pe3yJbTaTOB I10 OCBOEHHIO 00s13aTeTbHOTO —COZep)KaHus,
YCTAaHOB/IEHHOTO [JaHHOW  (efepasbHON  paboueil TPOrpamMMOM, BBbIIENISIOT:  OCBOEHHBIE
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00y4JaroIMMUCST HayuHble 3HAHWS], yMEHUS ¥ CITOCOOBI AeHCTBUH, crieriudruyecKue [ist IpeJMeTHOU
obnact «XuMusi», BUIBI [1€STeTLHOCTH TI0 TIOJMyYeHHUIO HOBOTO 3HAHWs, €ro WHTepIpeTaliH,
npeoOpa30BaHMIO U MPUMEHEHUIO B PA3/TMUHBIX YUeOHbBIX M HOBBIX CUTYaLUsIX.

K koHiy oOyueHust B 8 Kjacce TipefIMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE O/DKHBI
OTpa)kaTb C()OPMHUPOBAHHOCTH y 00YYAIOIIUXCST YMEHUIA:

pacKpbIBaTh CMBICJT OCHOBHBIX XWMHYeCKMX TIOHSTUM: aToM, MOJeKy/a, XUMHWYeCKU
3/IeMeHT, TPOCTOe BellecTBO, CJIOKHOE BelleCTBO, CMeCh (OLHOpPOJHAasT W HeOJHOpOJHas),
Ba/leHTHOCTb, OTHOCHTe/IbHasi aTOMHasi M MOJIeKy/sipHasi Macca, KOJIMYeCTBO BeIecTBa, MOJb,
MOJISIPHasi Macca, MaccoBasi JIO/Isi XMMHUYeCKOT0 37IeMeHTa B COeIMHeHUH, MOJISIDHBIN 00bEM, OKCH[I,
KWCJI0Ta, OCHOBaHUe, COJib, 3/IeKTPOOTPHULIATE/IbHOCTh, CTeNleHb OKUC/IeHUsl, XUMHUYeCKasl peakLus,
K/IacCU(UKaALMsl peakLUii: peakLuM COeJVHEeHUs, peakLM{ pa3/ioKeHWs, peakLuu 3aMelleHus,
peakiuyd oOMeHa, 3K30- U 3HAOTepMHUUeCKHe peakIUH, TeTruioBOW 3¢h@deKT peakijuu, sp0O aToMa,
3JIEKTPOHHBIM CJIOM aroMa, aTOMHasi OpOuTanb, PaJuyC aToma, XUMHUecKasi CBsi3b, TMOJISIPHas U
HeroJjisipHasi KOBaJieHTHasi CBs3b, MOHHAsi CBsA3b, MOH, KAaTMOH, aHWOH, pPacTBOp, MaccoBas JO7si
BelllecTBa (TPOLIeHTHAas! KOHL[eHTPaLYsl) B PAaCTBODE;

W/UTIOCTPUPOBaTh B3aMMOCBSI3b OCHOBHBIX XMMUUECKUX MOHSATUI U IPUMEHSITh 3TU MOHSATHUS
TIPU OMMCAHWUU BeLLeCTB U UX TIpeBpalleHUi;

WCI0/Tb30BaTh XUMUUECKYI0 CUMBOJIMKY JJisl COCTaBjeHus1 (pOpMys BellleCTB U ypaBHEHUM
XUMHYEeCKUX peaKiuii;

OTIpe/iesIATh  BaJIEHTHOCTh aTOMOB 3/IEMEHTOB B OWHApHBIX COEIMHEHWSX, CTereHb
OKUCJIeHUsI 37IeMEeHTOB B OWHAPHBIX COEJUHEHUSX, TIPUHA/|IEKHOCTh BEIeCTB K OIpe/|eIEHHOMY
KJaccy coequHeHWM 1o dopMynaM, BUJ XUMWYECKOW CBs3U (KOBa/ieHTHass W WOHHas) B
HeOpraHUueCKUX COeJUHEeHUSIX;

packpeiBath cMbIc [lepuoguueckoro 3akoHa [I.MI. MeHpeneeBa: [1eMOHCTPUPOBATh
TOHUMaHHe TepruoIuUecKoil 3aBUCUMOCTU CBOMCTB XUMHUUECKUX 3/IeMEHTOB OT WX TOJIOXKEHUS B
[Tepropnueckold cuCTeMe, 3aKOHOB COXpaHEHHsI MacChl BellecTB, ITOCTOSIHCTBA COCTaBa,
aTOMHOMOJIEKY/IIDHOTO YUYeHHUs], 3aK0OHa ABOraszipo;

OTTMCHIBATh U XapaKTepu30BaTh Tab/muuHyto ¢opMy [leproandyeckod CUCTEMBbI XUMHUUECKUX
3JIEMEHTOB: pa3/MyaTh TOHATHS «IVlaBHas rofrpymnmna (A-rpymma)» u «mnobouHas noarpynma (B-
TpyIra)», Majble U OOJbILIMe ePUO/bl, COOTHOCUTh 0003HaUeHUsl, KOTOPble UMEIOTCSl B Tab/uie
«Ileppopnueckass cucremMa XHWMHUUeCKUX 3yieMeHTOB [I.V. MeHjeneeBa» C  4UC/IOBBIMU
XapaKTepUCTUKaMU CTPOeHHUsI aTOMOB XMMUUYEeCKHX /1eMeHTOB (COCTaB U 3apsi[ sifipa, o0lijee Unciio
3JIeKTPOHOB U pacIipefie/ieHre UX I0 371eKTPOHHBIM C/105IM);

K/IaCCU(UIMPOBaTh XUMUUECKUe 3/IeMeHThbl, HeOpraHW4ecKue BelleCTBa, XUMUYeCKue
peakiyu (10 YUC/Iy YU COCTABY YUYaCTBYIOLIMX B Peakl[iu BeIeCTB, 10 TeIJIoBOMY 3Q(eKTy);

XapaKTepu30BaTh (OMMCHIBATh) 001[He XUMHUUeCKHe CBOMCTBA BEIL[eCTB Pa3/IMUHbIX KIaCCOB,
TIOATBEP>K/Jasi OTKCaHue MpUMepaMyd MOJIEeKY/ISIPHBIX YDPaBHEHUI COOTBETCTBYIOLUX XUMHUeCKUX
peaxiuii;

MIPOrHO3UPOBATh CBOMCTBA BeLIECTB B 3aBUCMMOCTU OT HX KaueCTBEHHOIO COCTaBa,
BO3MOKHOCTHU TMPOTEKaHUs1 XUMUUYECKUX TpeBpallleHri B Pa3/IMUHbIX YCIOBUSX;

BBIUMC/ISITh OTHOCUTETbHYIO MOJIEKY/ISIPHYIO M MOJISIPHYIO MacChl BelleCTB, MaCCOBYHO 10O
XUMHUUECKOT0 3/eMeHTa Mo ¢GopMy/ne COoelWHEHUs, MacCOBYIO [OJI0 BellleCTBa B pacTBODe,
TIPOBO/IUTh PACYEThI 10 YPaBHEHUIO XUMUUECKOW peakiuy;

TPUMEHSITb OCHOBHbIE Ofepaljui MbICUTeTbHONW [esiTeIbHOCTU — aHalu3 W CUHTe3,
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cpaBHeHMe, 000011[eHre, CUCTeMATH3al|I0, K/1aCCU(UKAIUIO, BhISB/IEHHE TTPUYMHHOC/IEICTBEHHBIX
CBsi3eil — /1151 U3yueHUs CBOWCTB BeleCTB U XUMUUeCKUX peakiivii, ecTeCTBeHHO-HayYHble MeTO/bI
TI03HaHUS — HaOJTIO/ieHre, n3MepeHre, MoZie/TMPOBaHKe, SKCIIePUMEHT (peasbHbIA M MBICTIEHHBIN);

C/leloBaTh ~ MpaBW/aM  TIOIb30BAHUSI ~ XMMHUECKOM TOCy#AoM #  J1abopaTopHBIM
obopyzoBaHHEM, a TaK)Ke MpaBUIaM OOpalljeHus C BellleCTBAMU B COOTBETCTBUHU C MHCTPYKLIUSMU
TI0 BBITIOJTHEHHIO JTaDOPaTOPHBIX XUMHUUECKHX OIBITOB TI0 TIOyUYeHUI0 U COOMPAHUIO Ta3000pa3HbIX
BelllecTB (BOZOPOAA U KMC/IOpOZa), IPUIOTOB/IEHUIO PacTBOPOB C OMpe/ie/IEHHOM MacCOBOM Jj0/1eu
pPacTBOPEHHOTO BeIlleCTBa, IUVIAHUPOBaTb U TIPOBOAWTH XUMUYECKHe SKCIIePUMEHThI 110
pacrio3HaBaHMIO PACTBOPOB 1ijesiouel ¥ KUC/IOT € MOMOILIbI0 MHAMKATOPOB (JlakMyc, dheHondTanens,
METWJIOPaHX U JIpyTUe).

K koHiy oOyueHuss B 9 Kjacce TipefMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE O/DKHBI
OTpa’kaTb C(hOPMHUPOBAHHOCTDb y 00YUAIOIIUXCS YMEHUA:

pPacKpbIBaTh CMBICJT OCHOBHBIX XHWMHUECKUX TIOHSTHUN: XWMHUUECKUW 3/IeMeHT, arToM,
MoJieKysa, WOH, KaTWOH, aHWOH, TIPOCTOe BelleCTBO, CJIO)KHOE BeIeCTBO, BaJeHTHOCTh,
3/1eKTPOOTPULIATE/IbHOCTh, CTeMeHb OKUC/IEeHWs, XUMHUUecKas peaklys, XUMHUuUeckas CBS3b,
TerIoBoM 3(deKT peaki[id, MOJIb, MOJSPHBLIA 00BEM, pacTBOp, 3MEKTPOJIUTHI, HEJIEKTPOHTHI,
3JIEKTPOJIUTUUECKasi JUCCOLMALIMS, peaklUud WOHHOrO oOMeHa, Karaau3aTtop, XUMHYecKoe
paBHOBecHe, oOpaTuMbie W HeoOpaTHMble peakliu, OKUCIUTeTbHO-BOCCTAHOBUTE/TbHBIE PeaKIvy,
OKHUCJ/IMTENb, BOCCTAHOBUTE/b, OKHUC/IEHWE M BOCCTAHOBJIEHME, asyIoTpOnus, aM(OTepHOCTh,
XUMUUecKasi CBs3b (KOBa/IeHTHasi, MOHHasl, MeTa/lsTnuyecKasi), KpUCTa/ljiueckasi peliéTka, Koppo3usi
MeTasl/IoB, CI/JIaBbl, CKOPOCTb XMMUUECKOW peaklivu, MpefebHO JonycTumasi kKoHteHTpauus TTJK
Bell|eCTBa;

WUTIOCTPUPOBaTh B3aMMOCBSI3b OCHOBHBIX XUMUUECKUX TOHATUN U TIPUMEHSITbITH TTOHSTUS
NPy ONMCAaHUM BeleCTB W MX IpeBpalljeHUid; HCM0/Mb30BaTb XUMHUYECKYI0 CUMBOJMKY /s
cocTtaBsieHust GOpMy/T Bell[eCTB U YpaBHEHUM XUMUUeCKUX peaKLni;

OTpe/ie/iATh BaJIeHTHOCTh U CTeleHb OKWUC/IEeHHS XMMHUeCKUX S71eMeHTOB B COeJUHEeHUSIX
pas/IMYHOrO COCTaBa, NPHHAJJIEKHOCTb BeleCTB K ONpeZieIEHHOMY KJIacCy COeJUHEHUM II0
dbopmynam, BUJ XMMHUYECKOM CBsI3M (KOBaJieHTHAsi, MOHHasl, MeTaJyTiueckKas)) B HeopraHuueCcKux
CoefIMHEHUSIX, 3apsifi MOHAa M0 XUMHYecKoil ¢opmyse, xapakTep Cpelbl B BOJHBIX pacTBOpax
HeopraHUueCKUx COeJJUHeHWH, TUTT KPUCTa/I/TMueCKON PellléTKA KOHKPeTHOTO BellleCTBa;

packpeiBath CcMbICa Ilepuoanueckoro 3akoHa /.M. MeHgeneeBa U [€MOHCTPHUPOBAaTh €ro
TIOHMMaHWe: OIKChIBaTh W XapakTepu3oBaTb TabmuuHyto ¢opmy Ilepuoanueckoit CHUCTEMbI
XUMUAYECKUX 3/IEMEHTOB: DPa3/iMuaTh TMOHATHUS «IJIaBHas Toarpynna (A-rpymma)» U «mobouHas
noarpynna (b-rpymnma)», Manble U Oonbliie TepUOAbl, COOTHOCUTb 0003HaueHus, KOTOpbIe
VUMEIOTCS B TIePUOJUYECKON Tab/suile, C YHC/IOBLIMUA XapaKTePUCTUKAMM CTPOEHUsI aTOMOB
XUMUAYECKUX 37IeMeHTOB (COCTaB | 3apsij sifpa, o0lijee YKUCIO0 IeKTPOHOB U pacripe/iesieHre UX 10
3JIEKTPOHHBIM CJI0SIM), OOBSICHATD 0011{1ie 3aKOHOMEePHOCTH B M3MeHeHHUH CBOMCTB 3/IEMEHTOB U UX
COoeJMHeHWH B Tpe/iesiaX MaJbIX NePUOZO0B U IVIaBHbIX MOJTPYMII C yUETOM CTPOEHUSI UX aTOMOB;

K/IaCCU(UIMPOBaTh XUMUUECKUe 3/IeMeHThbl, HeOpraHW4eckKue BeleCTBa, XUMUYeCKue
peakiuu (M0 YMCIY M COCTaBy YYacTBYHOIIMX B Peakl[uM BellecTB, MO TeIMI0BOMY 3(deKTy, o
V3MEHEeHUIO CTereHel OKMCIeHUsI XUMUUeCKUX /1eMeHTOB);

XapaKTepu30BaTh (OMMCHIBaTh) 00IIMe U crieriudryeckre XUMUUeCKUe CBOMCTBA MPOCTHIX U
CJIOKHBIX BeIlleCTB, MOATBepXK/asi OMMCaHWe MpUMepaMy MOJEKY/ISPHbIX U MOHHBIX YpaBHEHWU
COOTBETCTBYIOIUX XUMUUECKUX Peakiiuii;
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COCTaB/ISITb YPaBHEHHUS 3JIEKTPOJIMTUUECKOM [UCCOLMALMA KHUC/IOT, Lelouerd U CoJjew,
TOMIHbIe W COKpAIléHHble YpaBHEHUsI peakluid WOHHOrO OOMeHa, YpaBHEHWs peakIWi,
TIO/TBEP>KJAIOILMX CYyI|eCTBOBaHUe T'eHeTUUeCKOM CBSI3U MeX/ly BelljeCTBaMH Pa3/MUHbIX K/1aCCOB;

pacKpbiBaTh  CYIIHOCTb  OKHUC/IUTETbHO-BOCCTAHOBUTE/NbHBIX — peakLuil  TOCpe/jCTBOM
COCTaBJIeHHSsI 37IEKTPOHHOTO OajiaHca 3TUX peaKLif;

TIPOTHO3UPOBATh CBOMCTBAa BeIleCTB B 3aBUCMMOCTM OT WX CTPOEHMs, BO3MOXKHOCTU
MPOTeKaHUs1 XUMHUUeCKUX TpeBpallleHuil B pa3/IMUHbIX yCIOBUSIX;

BBIUMC/ISITE OTHOCUTEJIbHYI0 MOJIEKY/ISIPHYIO U MOJISIPHYHO MacChl BelljeCTB, MaCCOBYHO ZIOJIO
XUMUAYECKOTo 3jieMeHTa 1Mo (opMyrne coeidHEHHs, MaCcCOBYHO [O/I0 BellecTBa B pacTBOPE,
NIPOBOZAMTE PacyéThl 110 YpaBHEHNIO XUMUYeCKOU peakLvy;

co0/roAaTh MpaBUJIa MOJb30BaHUsl XMMUYEeCKOH TIOCY/10M U 1abopaTOpHBIM 000py/I0BaHUEM,
a TakKe TpaBusia obpalljeHHsl C BellleCTBAMH B COOTBETCTBUM C MHCTPYKLIUSMU TI0 BBITIOTHEHUIO
nabopaToOpHBIX XUMHUYECKUX OIBITOB TI0 TIONYUYeHWI0 U CoOMpaHMI0 Ta3000pa3HbIX BellecTB
(aMMUaKa 1 yT/IeKMC/Ioro rasa);

NIPOBOIUTL peakLVy, IOATBep)KJAlole KaueCTBEHHbIM COCTaB pa3/MYHBbIX BellleCTB:
pacro3HaBaTh OIBITHBIM TyTéM XJIOpUA-, Opomuj-, voaui-, KapboHat-, docdar-, cummkar-,
cy/bGat-, TUIPOKCU/I-UOHBI, KATUOHBI aMMOHMS U MOHBI U3yUYeHHbIX MeTasl/IOB, IPUCYTCTBYIOLIME B
BOJHBIX PaCTBOpax HeOpraHUueCKHX BeleCTs;

NIPYMEHSTb OCHOBHbIE OIepalii MBICJIUTeIbHOM [1eITe/IbHOCTH — aHaiu3 U CHUHTe3,
cpaBHeHHe, 0000IIleHHe, CHCTeMaTH3al[fi0, BBISBI€HHE TPUUMHHO-CIeACTBEHHBIX CBSI3eM — /ISt
W3yueHNs] CBOWCTB Bel|eCTB M XMMHUYEeCKMX peakl{iii, ecTeCTBeHHOHay4Hble MeTO/bl MO3HaHUS —
HaOsro/ieHre, n3MepeHre, Mo/ie/TMPOBaHKe, SKCTIIePUMEHT (peasTbHbIN U MbIC/IEHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
No HaumeHoBaHue pasje/noB U KoyinyecTBo yacos JneKTpoHHbIe ((pPOBHIE)
n/n TeM NporpaMmel Bcero KoHTpo/ibHBIE PaGoThI IIpakTHueckue paboThI o6pasoBare/IbHbIE PeCcypChl
Pa3zpen 1. IlepBoHavyasibHbIe XUMHUYECKHE IOHATHSA
Xumust — BakHasi 06/1acThb
11 eCTeCTBO3HaHUs U 5 5 bubmoreka [LIOK
’ MPaKTUYeCKOH /lesITelTbHOCTH https://m.edsoo.ru/7f41837c
yesioBeKa
12 BewecrBa u xumnueckue 15 1 Bubmoreka LIOK
) peakyu https://m.edsoo.ru/7f41837c
Wroro no pa3neny 20
Pazpesn 2. BaxHelye npejicTaBUTe/ M HeOPraHUYeCKHX BelllecTB
21 Bospyx. Kucnopog. [Tonsitue 6 1 bubmmoreka LIOK
) 00 okcuzax https://m.edsoo.ru/7f41837c
29 Bogopoa. [ToHsiTHe 0 KucaoTax 8 1 bubmmoreka LIOK
’ U COJIAX https://m.edsoo.ru/7f41837¢
23 Boga. Pacteopsl. [TonsiTie 06 5 1 1 bubmoreka LIOK
’ OCHOBAHUSX https://m.edsoo.ru/7f41837¢
24 OcHOBHBI€ K/1aCChl 1 1 1 bubmoreka [LIOK
) HeopraHuueCcKUx COeJUHeHUM https://m.edsoo.ru/7f41837c
Wroro no pasgeny 30
Pa3pgen 3. ITepuoanueckuii 3akoH u Ilepuoanueckas cucreMa xumuueckux wieMeHToB [I. VI. MenpeneeBa. CTpoeHne aToMoB. XMMHUYeCKas CBA3b.
OKHC/IUTe/IbHO-BOCCTAHOBHTe/IbHbIE PeaKIiui
[Teproguueckuii 3aKoH U
31 [Tepropnueckas cucrema 7 Bbubmioreka LIOK
’ XUMHYeCKUX 371eMeHToB /1. U. https://m.edsoo.ru/7f41837c
MenjenieeBa. CTpoeHHe aToMa
3 T Ocnmenss 5 i Bumonera LIOK
’ https://m.edsoo.ru/7f41837c
BOCCTaHOBUTeJ/IbHbIE PeaKI[U
Wroro mo paszeny 15 Bubmoreka IJOK



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

PesepBHOe Bpems

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

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME
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https://m.edsoo.ru/7f41837c

9 KUIIACC

Ne HaumeHoBaHMe pa3/je/ioB U KosinuecrBo yacos J/eKTpoHHbIE (H(POBbIE)
n/n TeM NporpamMmal Bcero KoHTposbHBIE padoThI IIpakTHUecKne paGoThl o0pasoBare/bHbIE PeCcypCbl
Pa3pen 1. BenjecTBo M XMMHU4YeckK#e peakiiui
L1 | swamitochoman pasgenos 5 1 BuGmorexa [10K
) pasA https://m.edsoo.ru/7f41a636
Kypca 8 knacca
1.2 OcCHOBHbIe 3aKOHOMEPHOCTHU 4 Bubmoreka LIOK
) XUMHUECKUX PeakLni https://m.edsoo.ru/7f41a636
13 | cconmatm Xemmsoeckre 5 1 1 Butnuoresa [OK
) A AT, https://m.edsoo.ru/7f41a636
peakivy B pacTBOpax
Wroro o pasgeny 17
Pa3pen 2. Hemera/uibl U HX COeUHEHUS
21 | xovnmecnon mewerton VIA- 4 1 Bubmuorexa 10K
) https://m.edsoo.ru/7f41a636
rpynnmel. ["ajioreHbl
O6i11ast xapaKTePUCTHKA
29 XAMHUUYECKUX 3JIeMeHTOB VIA- 6 bubmoreka LIOK
) rpymel. Cepa U eé https://m.edsoo.ru/7f41a636
Ccoe/IMHeHusI
OG6i11ast xapaKTePUCTHKA
23 XUMHUECKUX 3/1eMeHTOB VA- 7 1 bubmmoreka LIOK
’ rpymmbl. A3oT, pocdop 1 ux https://m.edsoo.ru/7f41a636
COeJIMHeHUsI
O6i11ast xapaKTepUCTHKA
24 XWMHUUYECKHUX 3/1eMeHTOB [VA- 8 1 5 bubmoreka LIOK
' TPYIIbL. YIIepoJ, U KpeMHUH U https://m.edsoo.ru/7f41a636
UX COeJIMHEHHsI
Wtoro no pasgeny 25
Pazgen 3. MeTtasibl U MX COeJUHEHNS
3.1 OO0r1re CBOMCTBA METAJITIOB 4 Bubmorexa [JOK

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



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

39 BaskHelivie MeTasuibl ¥ UX 16 1 5 Bubmoreka [JOK
) COoeTMHeHUS https://m.edsoo.ru/7f41a636
HWroro no pasgeny 20
Pa3pen 4. Xumus U oKpyKawias cpeja
41 BemecrBa 1 Marepuassl B 3 bubmoreka [LIOK
’ JKU3HU 4ejIoBeKa https://m.edsoo.ru/7f41a636
Wroro o pasgeny 3
Bubmoreka LIOK
Peseparoe Bpevs 12 https://m.edsoo.ru/7f41a636
OBLIEE KOJTMYECTBO YACOB IT10 66

I[MTPOI'PAMME



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

ITOYPOYHOE INTAHUPOBAHUE

8 KIIACC
KosnuyecTBo yacoB
Ne B3aumocBs3b ¢ JJIeKTpOHHBIe HH(POBbIe
Tema ypoka o
n/n MPOrpaMMoii oOpa3oBare/IbHbIE PeCypchl
Bcero Kp Ip BOCIIUTAHUS
1 [IpegmeT xumun. Posb XMKUM B )KU3HU YesioBeka. Tena u 1 VYrpoza NIPUMEHEHUSA bubmoreka [JOK
BellleCTBa B3pBIBYATHIX BELIECTBY https://m.edsoo.ru/ff0d210c
2 IToHsATHE 0 MeTOAAX MMO3HAHUS B XUMUH 1 Bubmorexa LIOK
A https://m.edsoo.ru/ff0d227e
3 | navopamopum n mpwewn oGpaerin < naGbpaTopy ! ) Bumorera LIOK
patop P patl partop https://m.edsoo.ru/ff0d23dc
060py0BaHHEM»
4 Yuctele BeljectBa U cMecu. Criocobbl pa3iesnieHus: cMecei 1 Bubmorexa LIOK
H ) pasi https://m.edsoo.ru/ff0d26ca
5 IIpakTuueckas pabora Ne 2 «Pa3zesneHue cMeceii (Ha 1 1 Bubmmoreka LIOK
TIpYMepe OUYKCTKHU TTOBapeHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
bubmoreka [JOK
6 ATOMBI 1 MOJIEKY b1 1 https://m.edsoo.ru/ff0d2a6c
7 XuMHUeCcKye 371eMeHThl. 3HaKd (CUMBOJIbI) XUMUUECKUX 1 Bbubmoreka LIOK
3/IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTele U CI0KHBIE BelljeCTBa 1 Bubmorexa [1OK
p m https://m.edsoo.ru/ff0d2a6c
IMpodeccus Y4HTEIb Bubmoreka LIOK
9 ATOMHO-MOJIeKy/IApHO yyerne 1 XUMHAN) https://m.edsoo.1u/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BelllecTB. XUMHUeCcKast 1 bubmoteka [JOK
¢dopmyrna. BasleHTHOCTb aTOMOB XUMHUE CKHX /IeMEHTOB https://m.edsoo.ru/ff0d2eae
1 OtHocUTebHAg aToMHast Macca. OTHOCHTe/TbHas 1 bubmoteka [JOK
MoJIeKy/IsSIpHasl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XMMUYeCKOro 3/IeMeHTa B COeIMHeHUU 1 Bubmorexa IOK
A A https://m.edsoo.ru/ff0d350c
Bubmoreka LIOK
13 Konunuectso BerjectBa. Mosib. MosisipHas Macca 1 https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

OunbTpoBaHUE

Bubmmoreka LIOK

14 ®dusrueckre U XMMUYeCKHe sIB/IeHUs. XMUJecKasl peakLust POIHUKOBOM  BOABI B https://m.edsoo.ru/ffod37fa
ps://m. .
TTOXOJIe»
. bubmoreka [JOK
15 [Ipu3HaKu U yC/I0BUS TTPOTEKAHUSI XUMUUECKUX peakLii https-//m.edsoo.ru/f0d3al6
Ynorpebnenue
XUMHUYCCKHNX BECHICCTB U
16 3aKOoH COXpaHeHMs MacChl BelljeCTB. XMMUUeCKUe YpaBHEHUS ux BIIMSIHUE Ha htt SB/}/IIEH;(;ZK;%%I;%%
ps://m. .
MICHXUYECKOE COCTOSHHE
U TIOBEJICHUE
17 BolunciieHus: KoMuecTBa, MacChl BellleCTBa 10 ypaBHEHUSM Bubmoreka LIOK
XUMUAYECKUX PeakIui https://m.edsoo.ru/ff0d5708
IIpuponusie
18 Krnaccudukaiysa xumMuueCKUX peakiui (coeiriHeHus], MHHEPaJIbHbIE TUTMEHTHI bubmoreka [JOK
pa3/ioXKeHus, 3aMelleHus], 0OMeHa) d UX [pUMCHCHHE B https://m.edsoo.ru/ff0d3f34
HKOHOIVICH
19 M. B. JIoMOHOCOB — y4é€HBIH-3HLMKIOeANCT. Ob001eHre bubmoreka LIOK
Y CHICTEeMaTH3alusl 3HaHUI https://m.edsoo.ru/ff0d40c4
20 KouTposbHas padora Nel o teme «Berjectsa u Bubmoreka LIOK
XUMHUUECKHE PeaKIim» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs rasos. Cocras Bo3ayxa. Kucinopog — 31;2‘106HFI/;H3M;<I/;C;2P;H§ Bubmoreka LIOK
37IeMeHT U MpocToe BellecTBO. O30H )rlmonaf) p https://m.edsoo.ru/ff0d448e
2 du3nueckre U XUMHUYeCcKre CBOMCTBA KUCI0po/a (peakiyn Bubmoreka LIOK
okucyienus, ropenue). Iousitue 06 okcyax https://m.edsoo.ru/ff0d4614
23 Crioco6bl MostyyeHust KUC/I0po/ia B 1abopatopuu u bubmoteka [JOK
TIPOMBIIIJIEHHOCTU. [IpMeHeHHe KUCa0poja https://m.edsoo.ru/ff0d497a
TerioBoii 3¢dheKT xMMHUUeCKOM peakiiuu, TIOHATHE O Bumorexa [IOK
24 TEepPMOXMMHYEeCKOM ypaBHEHWH, 3K30- M IHJ0TePMHUUEeCKHUX httos:/m.edsoo.ru/f0d4790
peakLysx AHPS:AAN.ECS00.IWATLCR I
25 Tornnueo (He(Th, yrosb U MeTaH). 3arpsisHeHHe BO3yXa, Bbubmoreka LIOK
crocobbl ero NMpefoTBpaleH s https://m.edsoo.ru/ff0d4c4a
% IpakTuueckas padora Ne 3 no Teme «[lonyueHve u Bubmoreka LIOK

CO6I/IPEIHI/IE KHC/10pOJa, U3yUyeHre ero CBOMCTB»

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa

Bogopon — aneMeHT u pocToe BelllecTBo. HaxoxkeHue B

bubmoteka [JOK

27 TIpUpo/ie https://m.edsoo.ru/ff0d4dd0
28 dusnueckre U XMMUUYeCKre CBOMCTBA BOJIOPO/ia. bubmoteka [JOK
ITpuMeHeHre BOJIOPO/iA https://m.edsoo.ru/ff0d4dd0
29 ITonsiTHe 0 KUCI0Tax U COJIAX Bubmorexa IOK
https://m.edsoo.ru/ff0d50d2
30 Cnoco6rl o/yueHus BOAOpOZa B 1abopaTopru Bubmorexa IOK
Y VIODOA parop https://m.edsoo.ru/ff0d4dd0
31 IIpakTHueckasi padora Ne 4 1o Teme «IlonyueHvie u Bubmmoreka IIOK
cobupaHue BOfIOPO/ia, U3yUeHUE er0 CBONUCTB» https://m.edsoo.ru/ff0d4f42
o " Benukue pycckue Bubmmoreka LIOK
32 MonspHbiii 001EM rasos. 3aKoH ABoraapo XUMHKH https://m.edsoo.ru/ff0d542e
Brruncnenust 06béMa, KOJIMUeCTBa BellleCTBa rasa o ero bubmioreka LIOK
33 N
W3BECTHOMY KOJIMUECTBY BELeCTBA UIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Beruricrienvst 06bEMOB ra30B M0 YPAaBHEHHUIO PeaKLIUK Ha bubmoreka LIOK
OCHOBe 3aKOHa 00BEMHBIX OTHOILIEHUH ra30B https://m.edsoo.ru/ff0d5708
35 du3ryeckre 1 XUMAYeCKHe CBOVCTBA BOJBI Bubmorexa IOK
A https://m.edsoo.ru/ff0d587a
. Bubmoreka LIOK
36 CocraB ocHoBaHwuil. [ToHsiTHEe 06 UHAWKATOPax https://m.edsoo.ru/f0d59e2
Bopa kak pactBopuTesnb. HachblljeHHble M HeHaChILLeHHbIe Hotemy soza ne ropur. Bubnmoreka IIOK
37 [IpaBuna M0>KapHOM
pacTBophbl. MaccoBasi oSl BelljeCTBa B pacTBOpe 5630MACHOCTH https://m.edsoo.ru/ff0d5b40
35 | pacraopon  onpeneréhmoi wackonof foneh pacraopémtoro BuGonexa LIOK
P P PeA A P P https://m.edsoo.ru/ff0d5eba
BellleCTBa»
39 KonTtponsHast padora Ne2 no Teme «Kucnopoz. Bogopog. bubmioreka LIOK
Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIBI: COCTaB, KacCU(pUKaLMs, HOMeHK/IaTypa ;\%Hxi)ﬁ ’ BO(;I;I;;: Bubnuorexa LIOK
A ’ s, P P https://m.edsoo.ru/ff0d664e
Poccuny
a1 [NTosyueHre U XMMHUYeCKHe CBOMCTBA KUC/IOTHBIX, OCHOBHBIX bubmioreka LIOK
1 aM¢OTepHBIX OKCH/OB https://m.edsoo.ru/ff0d664e
42 OcHoBaHWsI: COCTaB, K/1accu(UKaLsi, HOMEeHK/IaTypa Bbubmoreka LIOK
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https://m.edsoo.ru/ff0d67ca

43 ITonyyeHue U XuMHUYeCKre CBOMCTBa OCHOBAHUM Bubmiorexa LIOK
y https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTaB, Knaccruukarysi, HOMeHK/IaTypa Bumiorexa LIOK
' ’ L, TP https://m.edsoo.ru/ff0dfee2
45 [MonyueHue ¥ XMMUYeCKHEe CBOMCTBA KUCJIOT Bubnmorexa LIOK
Y https://m.edsoo.ru/ff0dfee2
46 Comnu (cpeiHue): HOMEHK/IATypa, Crioco0bl TIO/TyYeHwus, Bubmoreka LIOK
XUMUYeCKHe CBOMCTBa https://m.edsoo.ru/00ad9474
47 JKCIIe Hl\l:lleI:{aT]:l;:::I;K:: ell)qa g(c))TTaenljz i.OPCGI!{LgEEEIee KJ1aCChbl Bubmuorexa [IOK
p A Ny https://m.edsoo.ru/00ad9b7c
HeopraHuyecKuX coeJMHeHU»
leneTnyeckas CBsi3b MeX/y KJlaCCAMHU HEOPraHUYeCKUX IMapdromepust U Bbubmoreka [JOK
48 <
coe/IMHeHUI KOCMETHKA https://m.edsoo.ru/00ad9a50
. bubmoreka [JOK
49 O600611ieHMe U CHCTEMATH3alUs 3HAHUH hitps://m.edsoo.rw/00ad9ch?
50 KonTposibHas padora Ne3 1o Teme "OCHOBHbBIE KJ/IaCChI Bubmoreka LIOK
HEeOpraHnvecKuX coeJMHeHnH " https://m.edsoo.ru/00ad9ela
ITepBbie MOMBITKY KJIaCCU(UKAIIMN XUMAYeCKUX 37IEMEHTOB. Bubmoreka LIOK
51
[ToHsITHE O IPYIIAX CXOHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 INeproguueckuii 3akoH U Ilepuopnueckas cucteMa Benukue OTKpbITHS B Bbubmoreka LIOK
xuMHnueckux sneMmernToB J1. 1. MeHeneeBa 00JacTH XUMHA https://m.edsoo.ru/00ada52c
53 [Teprozpl, rpynmnel, OATPYIIIbLI Bubmmorexa LIOK
PHIOABL, TPy » TIOATpYH https://m.edsoo.ru/00ada52c
54 CrtpoeHure atoMoB. CoCTaB aTOMHBIX s7ep. V30Tomnbl iizzmif:: ) iaeanHHeg Bumorexa LIOK
P ) ACP- . https://m.edsoo.ru/00ada342
XMMUYECKHX 3JIEMEHTOB
55 CTpoeHue 3/1eKTPOHHBIX 000/I0UEK aTOMOB 3/IEMEHTOB Bubmoreka LIOK
Iepuoauueckoli cucremsl []. V. MeHzeneeBa https://m.edsoo.ru/00ada6bc
Crpoenne cHapsga o
56 XapakTepruCTHUKa XUMAYECKOr0 3/IeMEeHTa M0 ero MoJI0yKeHUI0 XUMHUYECKHE MPOLIECCHI, Bubmoreka LIOK
B [lepuoguueckoii cucteme . V. MeHgeneeBa MPOUCXOJALINE TIPH €ro https://m.edsoo.ru/00ada824
paspbiBe
57 3nauenue [Teproanrueckoro 3akoHa Jijisi pasBUTHsI HAYKU U Bbubmoreka LIOK
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npakTuku. [. VI. MeH/ienieeB — y4éHbIM, Nefaror 1

https://m.edsoo.ru/00ada96e

rpakJjaHUH
58 ONIeKTPOOTPHULIATETLHOCTh aTOMOB XMMMUECKUX 37IEMEHTOB 1 Brbnworexa LIOK
poOTpHI https://m.edsoo.ru/00adaab8
Hocnexu phlapei- Bubmoreka LIOK
>9 VIOHHas! XMMHHeCKas CB3h 1 KpPECTOHOCIIEB https://m.edsoo.ru/00adac34
60 KoBasneHTHast nonsipHasi XuMHUuecKast CBsI3b 1 BuGmorexa [1OK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HeTiosipHasi XUMUYeCKasl CBSI3b 1 Bubmmorexa LIOK
P https://m.edsoo.ru/00adaab9
Bubmmoreka LIOK
62 Creriexk OKHMCTIEHUS 1 https://m.edsoo.ru/00adae28
63 OKMCIUTETbHO-BOCCTAHOBUTE/IbHEIE peaKI[iuu 1 Bumorexa LIOK
peaKty https://m.edsoo.ru/00adb076
bubmoreka [JOK
64 OKHCTATEeN Y BOCCTAaHOBUTETA 1 https://m.edsoo.rw/00adb076
65 KonTtponbHas padora Ne4 1o Teme «CTpoeHre aToMa. 1 Bubmoreka LIOK
XuUMHUUecKast CBSI3b» https://m.edsoo.ru/00adb486
. . Bubmoreka LIOK
66 PesepBHbIil ypok. O60011eHHe U cUcTeMaTH3aLus 3HaHUH 1 https://m.edsoo.ru/00adb33c
OBILIEE KO/TMYECTBO YACOB T10 ITPOI'PAMME 66



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ada96e

9 KUIIACC

KoauuecTBO 4acoB

Ne B3aumocss3sb ¢ JJieKTpoHHbIe LU POBbIE
Tema ypoka N
n/n NMpOrpaMMoii BOCIUTAHUS o0pa3oBaTejibHbIE PeCYPChI
Bcero | KP P
1 IMepuopnueckuii 3akoH. [Tepuoanueckas cucremMa 1 VYrposa NIPUMEHEHUSA bubnmoreka LIOK
xumuueckux neMeHToB /1. 1. MenyieneeBa B3PBIBYATHIX BEIIECTB https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMUMUYeCKUX 1 Bubmuoteka LIOK
3/IeMEHTOB MePBbIX TPEX MEPUOJOB https://m.edsoo.ru/00adb6b6
Krnaccudukaiysi 1 HOMeHK/IaTypa HeopraHhye CKUX Bubmoreka LJOK
3 1
BellleCTB https://m.edsoo.ru/00adb7e2
Bupi XvMUUeCcKo CBSI3U U TUITbI KPUCTA/UTAYe CKUX Bbubmuoreka IJOK
4 N 1
peIéTox https://m.edsoo.ru/00adbac6
KouTtposibHas padora Nel o Teme «IToBTOpeHME U
5 yriyOneHve 3HAHUM OCHOBHBIX Pa3/iesioB Kypca 8 1 1
KJlacca»
Krnaccudukaryst XuMiudeCKUX peakI[|i 1Mo pa3/InyHbIM bubmoreka LIOK
6 IIpodeccus yunrenb XuMuu
TIpU3HaKaM 1 pod Y https://m.edsoo.ru/00adbcb0
7 [ToHsiTHE O CKOPOCTH XUMHUUeCKOW peakiuu. [ToHsiTHE O 1 bubmmoreka LIOK
TOMOTEeHHBIX U reTepOreHHbBIX PeakHsIx https://m.edsoo.ru/00adbe9a
[TonsiTve 0 XMMUYeCKoM paBHOBeCcHU. DaKTOPbI
8 BJIMSIIOLL{ME HAa CKOPOCTh )[()HMquCKoﬁ eak I/IEI I/I 1 Bubmorexa [IOK
Lu P peaxiy https://m.edsoo.ru/00adc28c
NOJIOKeHHe XMMHUYeCKOr0 PABHOBECHS
9 OKHCIUTE/TbHO-BOCCTaHOBUTE/IbHBIE PeaKLu 1 Bubmorexa [IOK
Peaxty https://m.edsoo.ru/00adcade
. CriocoObl  BOCCTaHOBIICHHS
Teopus 3neKTpoUTHYECKOM Auccouatiui. CUIbHbIE U Bbubmoteka LIOK
10 1 apTomoOmimeHOTO AKB B
cs1abbie 3MEeKTPO/UThI https://m.edsoo.ru/00adcd68
Jopore
11 NonHble ypaBHEHUS peakiuii 1 Bubmorexa [TOK
yp beaxty https://m.edsoo.ru/00add448
D XyMHUUeCKre CBOMCTBA KUCJIOT YU OCHOBaHUi B CBETe 1 [IpaBuia 6e30MacCHOCTH MpH bubmmoreka LIOK
TIPe/ICTaB/IeHUH 00 3/IeKTPOIMTHYECKON AMCCOLMAIIN paboTe C IITEKTPUIECTBOM https://m.edsoo.ru/00add5d8
13 XuMHUecKre CBOMCTBA COJiel B CBeTe Mpe/iCTaB/IeHU 1 bubmmoreka LIOK

00 3/IeKTPOTIMTUYECKOU TUCCOIMALIAN

https://m.edsoo.ru/00add8b2
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Bbubmoteka LIOK

14 [oHsTHE O TUAPONU3eE Cosleid
AP https://m.edsoo.ru/00add9d4
YnorpebiieHre XUMHUYECKUX
15 O6006111eHMe U cUCTeMaTU3alusa 3HaHUN BCINECTE H HX BIHAHWC Ha Bubmzorexa LIOK
. 5 MICUXUYECKOE COCTOSIHHE H https://m.edsoo.ru/00addd12
MTOBEICHHE
16 ITpakTuueckas padora Ne 1. «PeleHue Bbubmioreka LJOK
9KCIepUMeHTa/IbHBIX 3a/jau» https://m.edsoo.ru/00addbfa
KonTponbHast Ta Ne2 o Tem
17 «DJIeKT (())JIHEI/?t?eCKZH p:llfcoo aI/IaoI/IH OX;MqueCKHe Bubmaorexa LIOK
P A LHaLTHA. https://m.edsoo.ru/00addecO
peakiiy B pacTBOpax»
II
OO611jast XxapaKTepUCTHKa rajioreHoB. XUMHUUeCKHe PHPOJHBIC  MHUHCPATILHbIC Bubmoreka LIOK
18 N TMUTMEHTHI " HuX
CBOFCTBA Ha MpUMepe XJiopa https://m.edsoo.ru/00addfe2
MIPUMEHECHHE B MKOHOIIHNCH
19 XnopoBopopog. ConsHast KUC/IOTa, XMMAUeCKHe bubnmoreka LIOK
CBOMCTBA, M0JyuyeHue, IpuMeHeHHe https://m.edsoo.ru/00adel104
20 IpakTHueckas pabdora Ne 2 o Teme «[lonyuerue Bubnuoreka LIOK
COJISIHOM KUCJIOTHI, U3yUYeHre eé CBOWCTB» https://m.edsoo.ru/00ade348
1 BrrunicieHus 1o ypaBHEeHUSIM XUMHUYeCKUX peakiuii, Bubmoreka [LJOK
€CJTU OJIVIH U3 PeareHTOoB JIaH B U30bITKe https://m.edsoo.ru/00ade488
Bubmoteka IJOK
22 OO1iast XapaKTepUCTHKa 371eMeHTOB VIA-TpyTirb
i P P Py https://m.edsoo.ru/00ade64a
AnnorpornHble MOAU(DUKALIUN bl. Hax HU bl
23 IiIU:é (l:)(;)e HHZHI/?F’? BCEI HaL(l) e C)e([I)/IMI/IlI:CI(:I)/IK(;q (E_‘!Boﬁec?rii Bubmaorexa LIOK
A PHPOAE. https://m.edsoo.ru/00ade64a
cepbl
24 CepoBojiopof, cTpoeHue, GU3ndyecKre U XUMHUECKHe bubmmoreka LIOK
CBOMCTBA https://m.edsoo.ru/00ade802
OdeliepBepk:  XUMHYECKUH
Oxcugp! cepbl. CepHast KUC/IOTa, GU3MUECKHe U PBEp bubmoreka LIOK
25 o cocraB U mnpaswia Tb npu
XUMUYeCKHe CBOMCTBA, TpUMeHeHue . https://m.edsoo.ru/00adea28
HCIOJb30BaHuM (eliepBepka
XuMHUuecKre peakiiy, jealliie B 0CHOBe
26 TIPOMBILLJIEHHOTO CrIoco6ba MoTyueHus: CepHOr Bubmorteka LIOK

KHCJIOThI. XUMUYeCKOoe 3arpsi3HeHre OKpyyKarorrei
CpeJibl COeJMHEHNSIMU Cepbl

https://m.edsoo.ru/00adec8a
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BrIuriciieHre MaccoBoit A0/ BbIXOJa MPOAYKTA

Bbubmoteka LIOK

27 peakuu https://m.edsoo.ru/00adec8a
28 O6ma$§1§§p§]§eg£ZZII//III;aBagel:e:)ITce)Bd};?I:::{pe}::(EZI.I/IABOT’ Benmkue pycckue XUMUAKA Bubmiorexa LIOK
pacrpoctp PHpOAL, py https://m.edsoo.ru/00adeeab
XUMUYEeCKHe CBOMCTBa
29 AwvMMuak, ero gpusnueckre U XUMHUYeCKUe CBOHCTBA, bubmoteka LJOK
TIOTyUeHNe ¥ IIPUMeHeHre https://m.edsoo.ru/00adf004
IpakTuueckas padora Ne 3 o Teme «[lonyuerue Bubmoreka LIOK
30 o
aMMMaKa, 13yUeHHe er0 CBOMCTB» https://m.edsoo.ru/00adf180
3 A3oTHas KUC/IOTa, eé (hr3NUecKre U XUMUUeCKre bubmoreka LIOK
CBOMCTBA https://m.edsoo.ru/00adf306
Vcnonb3oBaHue HUTPATOB U Cofell aMMOHUS B
KauecTBe MUHepPalbHbIX yA00peHn. X1MMHUeCcKoe Bubmoreka LIOK
32 o
3arpsi3HeHNe OKpYy Kalollell cpefibl COeJUHeHUSIMU https://m.edsoo.ru/00adf518
asora
®Docdop. Oxcug pocdopa (V) u docdopHas Kuciora, Bubmoreka [JOK
33 .
(bu3nuecKrie U XMMUUECKKEe CBOKMCTBA, TIO/TyYeHHe https://m.edsoo.ru/00adf68a
o | e b et e Bimorea 10K
yRoop - 2arp PHPOR Pea https://m.edsoo.ru/00adfc20
docdaramu
35 Yrnepos, pacipoCTpaHeHHe B TTPUPO/ie, PU3NUECKUE U Bubmoteka IJOK
XUMHYeCcKue CBOMCTBa https://m.edsoo.ru/00adfd9c
OKSH/:[LI yIieposia, X ¢pusnueckre U XMMHUYeCcKre Bumorexa [IOK
36 CBOMCTBA. DKOJIOTMUECKHe MPO0/IeMbI, CBSI3aHHbBIE C
https://m.edsoo.ru/00adfebe
okcujoM yrnepoga (IV)
37 YrosibHasi KUCJI0Ta U eé conr Brbmaorexa LIOK
https://m.edsoo.ru/00ae006c
38 | ymmesacooro tasa. Kavecrsenman peakumr e BuGmorea LIOK
yr ) " peaty https://m.edsoo.ru/00ae027e
KapOoHaT-uoH
39 INepBOHaYaIbHBIE TIOHATHS 00 OpPraHUUeCKUX Tlapdeoneprs 1 KocMeTHKA Bubmoreka LJOK
Bell[eCTBaxX KaK O COeJUHEHUSIX yIyiepoja P P https://m.edsoo.ru/00ae054e
40 KpeMmHuii u ero coeiuHeHust Bubnmorexa LIOK

https://m.edsoo.ru/00ae080a
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IIpakTHueckas padora Ne 5. Perienue

bubmoteka LIOK

41 3KCIIepUMeHTa 3afa4 1o TeMe «BaskHeiiiie
KCTIEPUMEHTATIBHBIX 38/1a1 IO TEME « vt https://m.edsoo.ru/00ae0bf2
HeMeTaJIbl ¥ UX COeIMHEHUsI»
4 KonTposibHast padora Ne3 ro Teme «BakHefmme Bubmmoreka LIOK
HeMeTaJUTbl U UX COeIMHEHUS» https://m.edsoo.ru/00ae0el8
OO0111ast XapaKTePUCTHKA XUMUUECKUX 3/IEMEHTOB —
53 MeTasyioB. MeTa/uiueckasi CBA3b M MeTajl/InuecKast Hocnexu pbluapeii- Bubmoteka IJOK
KpHUCTa/uInyeckas peliéTka. dusnyeckuie CBONMCTBA KpPECTOHOCIIEB https://m.edsoo.ru/00ae103e
METaJIJIOB
o H i T -
XUMHYeCcKre CBOWCTBA METasJIOB. VOKHMH R ar ropon BubmoTeka LJOK
44 N N METaJUTyproB. [one3usre
OJIEKTPOXMMUUECKUH PSiJl HalPSDKEHUU MeTalljIoB https://m.edsoo.ru/00ae1156
HCKOTIaeMbIe
O6rmue criocobbl mosyueHust MeTassioB. CIijiaBbl.
45 BblqineHHﬂ To aBHZHI/IHM XUMHYeCKUX peakLuii Butmaorexa [IOK
yp beaxtiuH, https://m.edsoo.ru/00ae1156
€CJM OfIH U3 PeareHTOB COZIEPKUT MPUMeCH
46 TloHaTHe 0 KOppO3WX MeTalJIOB Butmaorexa LIOK
pp https://m.edsoo.ru/00ael1278
bubnuoreka LIOK
47 eno e MeTa
[enoussie verane! https://m.edsoo.ru/00ae14b2
48 OKcu/ibl ¥ TUIPOKCUABI HATPUS M Kasust Butmaorexa LIOK
A ADOKCHA P https://m.edsoo.ru/00ae14b2
49 [ITenouHo3eMenbHbIe META/UIBI — KaJIbLMA U MarHui Bubmorexa [IOK
5 https://m.edsoo.ru/00ael5e8
50 BaskHetlilme coefvHeHUs1 KabLUs Brbmaorexa LIOK
A 5 https://m.edsoo.ru/00ael5e8
51 O60611jeHYe U CUCTEMATH3aLIWs 3HAHUM
52 JKECTKOCTh BOJIBI M CITOCOOBI €€ YCTpaHEHUSI Butmaorexa LIOK
A yerp https://m.edsoo.ru/00ae1886
53 IIpakTnueckas padora Ne 6 o Teme "JKécTKOCTh Bubmoteka LIOK
BOJIbI ¥ METOZBI €€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
. bubmoteka LIOK
54 Amo
JTOMHHIH https://m.edsoo.ru/00aelc64
. Bubnmoreka LIOK
55 AwmdoTepHbIe CBOWCTBA OKCH/IAa U TUPOKCH/IA B

https://m.edsoo.ru/00aelc64
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2

Bbubmoteka LIOK

>6 HKeneso 1 https://m.edsoo.ru/00ae1d86
57 OKcu/ibl, TUAPOKCUBI U comu xese3a (II) u »kemne3a 1 Bbubmoteka LIOK
(I11) https://m.edsoo.ru/00ae35e6
58 O60611eHre U CUCTEMaTH3aLs 3HAHUH 1
59 | sxcnepimentanmsm: agan o rewe «Bacneue | BuGnuorexa LIOK
P a https://m.edsoo.ru/00ae3de8
MeTa/l/Tbl U UX COeJMHEeHUs»
BobrunicsieHus o0 ypaBHeHUSIM XUMUUEeCKUX PeakLvi,
60 ©CJTi OJfUH U3 PeareHToB [jaH B U30bITKe UK COZEPIKUT 1 bubnmoreka LIOK
rpuMecH. BriuncieHrss MacCoBOM 10/ BbIX0/a https://m.edsoo.ru/00ae1750
TIPOZIYKTa peakiiuu
61 O60611eHre U CUCTEMaTH3aLs 3HAHUH 1
62 KonTposibHasi padora Ned 1o Teme «BakHemme 1
MeTaJUlbl U UX COeJUHEHHsI»
63 BeitriecTBa 1 MaTepuasibl B TIOBCEIHEBHOM >KU3HU 1 Bubmoreka [JOK
yeJIoBeKa https://m.edsoo.ru/00ae3f50
64 XuMHuecKoe 3arpsisHeHre OKpy»Karolleii cpesbl 1 Hocnenctsns  BoHH A Bubmorexa LIOK
P Py HIEH CPER TUIAHETHI https://m.edsoo.ru/00ae4270
65 Ponb XUMUU B pellieHUH 3KOJIOrH4eCcKUX TpobieM 1 Bubmorexa LIOK
P P https://m.edsoo.ru/00ae4270
66 Pe3epBHbIil ypok. O0001IIeHNe U cUCTeMaTH3aLUs 1 Bbubmoteka LIOK
3HaHUM https://m.edsoo.ru/00ae0dOa
OBIEE KOJTMYECTBO YACOB I10 ITPOI'PAMME 66



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86

YYEBHO-METOJAUYECKOE OBECHEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Xumus. 8 knace : yue0. g oomeoopaszorar. opranuzaruii / O.C. I'abpuensn, U.T.
Octpoymos, C.A. Cnaaxos. - 2-e u3a. - M. : [Ipocsemenue, 2020.
Xumus. 9 knace : yue0. gy oomeoopaszorar. opranuzaruii / O.C. I'abpuensn, U.T.
Octpoymos, C.A. Cnaaxos. - 2-e u3a. - M. : [Ipocsemenue, 2020.

METOANYECKHUE MATEPHUAJIBI I YUUTEJIA

1. T'abpuensn O. C., Bockoboitnrkosa H. I1., furykoBa A. B. HactonbHasi KHUra y4auTeJis.
Xumus. 8 ki1.: MeToauueckoe rocobue. - M.: [Ipoda, 2021.

2. T'abpuensH O. C., fuykoBa A. B. TeTpagp /7151 1ab0paTOPHBIX OMBITOB U MPAKTHUUECKUX
pa6or. 8 k. K yuebnuky O. C. I'abpuensiHa «Xumus. 8 knacc». M.: JIpoda, 2022.

3. T'abpuensH, O. C. Metoauueckoe nocobue K yuebHuky O. C. I'abpuensiHa « Xumusi». 8
knacc / O. C. T'abpuensiH. — M. : Ipoda, 2021. — 109.

4. T'abpuensiH, O. C. Metonuueckoe rocobue K yuebuuky O. C. I'abpuensiHa «Xumusi». 9
knacc / O. C. T'abpuensiH. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonoruueckue Kaptel K yueoHuKy O. C. I'abpuensiHa « Xumusi. 8 Kace» :
MeToguueckoe rocobwue / JI. Y. Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHonoruueckue Kapthl K yueOHuKy O. C. 'abpuensiHa « Xumusi. 9 Kace» :
MeToguueckoe rocobwue / JI. Y. Acanoa. — M. : [lpoda, 2018

7. Xumus. 8 ki1.: KoHTposibHBIE 1 TIpOBepOoUHbie paboThl K yuebHuKy O. C. 'abpuensHa
«Xumus. 8» / O. C. T'abpuensH, I1. H. Bepe3kuH, A. A. Yiakora u zip. - M.: /Ipoda, 2022.
JlaHHbIe

HHUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

bubnmoreka [IOK _https://myschool.edu.ru
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