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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1m0 XUMHHM OCHOBHOTO o00IIero ooOpa3oBaHus (yriryOJEHHBIH YpPOBEHB)
COCTaBJieHa Ha OCHOBE TpeOOBAaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOUM 00pazoBaTEIbHOMN
mporpaMmMbl  OCHOBHOTO o0miero oOpaszoBanms, mnpeacraBieHHbIx B @I'OC OO0, c yderom
denepanpHO paboueit mporpaMMbl BOCITUTAHHS.

ITporpaMma no xumuu pa3zpaboTaHa C LEJIbI0 OKA3aHUS METOAUYECKON ITOMOIIYU YUYUTENI0
B CO31aHUU paboyel MporpaMMel 10 y4eOHOMY MTPEIMETY.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAaHUSI W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU Y4eOHOro TpeaAMeTa, OIpeNesieT
00s3aTeNbHOE IIPEIMETHOE COAEPIKAHUE, €r0 CTPYKTYPY IO pa3jeiaM U TeMaM, paclpeieIcHue
Mo KjaccaM, pPEKOMEHIYeMYyI TIOCIEeIOBAaTEIbHOCTh HM3YUEHUS XHUMHH C  YYETOM
MEXIMPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTUKH Yy4eOHOro Mpollecca, BO3PACTHBIX
oco0eHHOcTel oOydaronuxcs. B mporpaMme mo XMMUM YYUTBHIBAIOTCS BO3MOXKHOCTH y4€OHOTO
npeaMeTa B peain3aldd TPeOOBaHWN K IUIAHUPYEMBIM JMYHOCTHBIM, METAalpeIMETHBIM U
IpeIMETHBIM pe3ylbTaTaM oO0yueHHs U B (OPMUPOBAHMM OCHOBHBIX BHJIOB Yy4eOHO-
MO3HABATENIbHON 1eATEIHbHOCTH 00yYaIOIerocs o0 OCBOSHUIO yU4eOHOTO COIepKaHus.

W3yueHne XMMUU Ha YpOBHE OCHOBHOTO 0Omero oOpa3oBaHWS OPHUEHTHPOBAHO Ha
OOMIEKYIbTYpHYIO  TOJATOTOBKY, HEOOXOAMMYIO JUIS  BBIPAOOTKH  MHPOBO33PEHUYECKHX
OPUEHTHUPOB, PAa3BUTH HHTEIUIEKTYallbHBIX CIIOCOOHOCTEH M HHTEpPEecOB OOydaroluxcs, Ha
poIoJDKeHHEe 00ydeHHs Ha YpOBHE CpeHero oouiero oopa3oBaHusl.

3HaHUEe XUMHUH CIY)KHT OCHOBOMW JUTs (DOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIONIETOCs, €T0
NPEJICTaBICHUN O MAaTePUATLHOM €IMHCTBE MUPA, BAKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHEH
MPEJICTaBJICHUS O TIPEBPAIICHUSX YHEPTUH U BEUIECTB B MPUPOJIE, O MYTAX PEHICHUS INI00aTBHBIX

npobieM  yCTOWYMBOrO  pa3BUTHsS ~ 4YEJIOBEYEeCTBA —  CBHIPbEBOM,  HHEPreTHUECKOM,
IPOJOBOJILCTBEHHOM  MpoOjeM, MpoOJeMbl  3KOJOTMYECKOW  Oe30MmacHOCTH, mIpobiieM
3/IpaBOOXPAHECHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaju3aliM BO3MOXHOCTEM M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJBTYpPBI JINYHOCTH 00yUarOMMXCsl, X 001Iel 1 PyHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH OOyJaromImxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHON  y4eOHOH  NEeSTeTbHOCTH,  JKCIEPHUMEHTAIBHBIX U
UCCIIE/IOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKH3HM, TaK H B
npodecCHOHATBHON 1S TeTbHOCTH;

3HAKOMHT CO CHENM(PHUKON HAyIHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI IPECTABICHUN O
€IMHCTBE TPUPOBI U YeJIOBEKa, SBISIETCS KIIFOUEBBIM ATArioM B (DOPMUPOBAHHH €CTECTBEHHO-
HAY4YHOH rpaMOTHOCTH O00YyYaroIuXCs;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHUSAM, K TPHUPOJE, K YEJIOBEKY, BHOCHT CBOW BKIAJ B JKOJOTHYECKOe 0Opa3oBaHWE
oOydJaronuxcs.

JlanHble HampaBieHHS B OOyYECHMM XUMHHM O0€CIeuMBaIOTCS crenu(uKoil coiepikaHus
npeaMeTa, KOTOPBIN SIBISETCS MEAarorHuecKd aJalTHUPOBAHHBIM OTPAXEHHUEM OIpPEeICHHOIO
JTana pa3BUTUS XUMHUH.

VYrnyOnéHHbIH Kype XMMHUH OCHOBHOTO 00111eT0 00pa30BaHMs OPUEHTHPOBAH HA OCBOCHHUE
00y4aromyMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XMMHH, OCHOB HEOPTaHWYECKOH XUMHH,



OCHOBOIIOJIATAIOIIMX MPEJCTaBICHUH OOLe XMMUM U OTHCNIBHBIX 3HAYMMBIX MOHATUH
OPraHUYEeCKON XUMHH.

CrpykTypa conepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHA HAa OCHOBE CHCTEMHOTO
noaxona k e msydeHuro. ColepkaHue CKIIAIbIBACTCA M3 CUCTEMBl MOHATHH O XMMHYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbI IMOHATHH O XuMHMuYeckod peakuumu. OGe 3TU cHCTEMbI
OpPraHU30BaHbI 110 MPUHIIMITY MTOCIEI0BATEIBLHOIO PA3BUTHS 3HAHUH HA OCHOBE TEOPETUUYECKHUX
NPEJICTaBICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMS,

ITepunonnueckoro 3akona /.M. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YUEHHSI O CTPOSHHH aTOMa M XMMUYECKOH CBSI3U;

NpeCTaBICHUN 00 3JIEKTPOTUTHUECKON AUCCOLMAIIMH BEIIECTB B PACTBOPAX;

0 XMMHUYECKON KHHETHKE U TEPMOJAMHAMUKE.

B ocHOBy TeopeTMueckux 3HAHUH IOJIOKEHBl AMIHUPHUYECKU IOJyuYeHHbIE (AKTHI.
Teoperuueckne 3HAHUS Pa3BUBAIOTCS TIOCIEIOBATEIIEHO OT OJHOTO YPOBHSA K JIPyromMy |
00eCTIeYnBarOT 00YJaIOIUMCS BO3MOKHOCTh OOBSICHITH U TPOrHO3UPOBATh CBOMCTBA, CTPOCHUE
¥ 00J1aCTH IPAKTUYECKOIO IPUMEHEHUS U3y4aeMbIX BEILECTB.

OcBoeHue cozep)kaHus IPOrpaMMBbl 110 XUMHUH IIPOUCXOAUT C HCIIOJIb30BAaHUEM 3HAHUN U3
paHee M3y4YCHHBIX YYEOHBIX MPEAMETOB: OKPYKAIOUIMA MHUp, OHOJOTHs, (HU3HKA, MAaTeMaTHKa,
reorpadusi, TEXHOJIOTHUS, UCTOPHSL.

[IporpamMmma ocHOBHOro o00IIero o0pa3oBaHus MO XUMHH (YIUIyONEHHBI YpPOBEHD)
OPUEHTHPOBAaHAa Ha COXpaHEHHEe (YHAAMEHTAJIBHOIO XapakTepa o00pa3oBaHHUs, ClEeUUPUKU
yueOHOro ImpenMera M oOOecleyeHHe YCHEIIHOro OO0y4YeHHsl Ha CIEIYIOIIEM YpOBHE
oOpazoBanus. B mporpaMMe TO0 XHUMHHM peaqu3yeTcss pa3BHBAOMAs M TPaKTHYECKas
HalpaBJIeHHOCTh OOy4YeHUs XUMHUH, TuddepeHuanus o0ydeHus, BKIOYarouas npoduibHyro
HOJArOTOBKY OOydaroUmMXcsi M TOCIEIYIOIIee CaMOOIpeesieHue B BBIOOpPE HampaBiIeHUsS
0o0yudeHus B MpO(UIBHBIX KiIaccax.

VYriny6néHHoe M3ydeHHE XUMHUU CIOCOOCTBYET pealn3aliiy 3a1ad IpodeccCHOoHaTbHOM
OpUEHTAIlMM W HAlpaBJIEHO Ha TMPeJOCTaBICHUE BO3MOXXHOCTH KaXJIOMy OO0ydaroumemycs
IPOSIBUTH CBOM HMHTEJUIEKTYalbHblE M TBOPYECKHE CIHOCOOHOCTM NpPU H3YYEHHHM Y4eOHOTo
npeaMera, HEOOXOAMMbIE Uil TPOAOJDKEHUs o0pa3oBaHUS M JajbHEiIIeld TpyaoBoi
NeSITETTHHOCTH.

[Tporpamma nmo xumuu (yriyOna€HHBIM YpoBeHb) NpelHa3HaueHa JJIsl MCIIOJIb30BaHUS B
00pa30oBaTeNbHBIX  OpPraHU3aAMX, peAIM3YIOUMX HporpamMmbsl  auddepeHunpoBaHHOTO
(yrnmyOnénHoro, npoMIbHOI0) H3yYEHHUS OTAEIbHBIX Y4YeOHbIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

Ob6pa3zoBarenbHble PYHKIIUN XUMHUH, U3y4aeMOH Ha yTriayOJI€HHOM ypOBHE, PEaIu3yIOTCs B
nporecce (OPMHPOBAHUS 3HAHUM OCHOB XMMMYECKOH HAyKH KakK OOJIaCTHM COBPEMEHHOTO
€CTECTBO3HAHUS, OOJIACTH MPAKTUYECKON JEATEIILHOCTH YEIIOBEKa M OJHOTO W3 KOMIIOHEHTOB
MHPOBOW KYJIBTYphl. 3amada y4eOHOro TIpeAMeTa COCTOUT B (OPMHUPOBAHUU CHUCTEMBI
XUMHUYECKHX 3HAHUHM — BaXHEUIIMX (PaKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKUX IOJIOKEHHH,
JOCTYITHBIX 0000LIEHUH MHMPOBO33PEHUECKOr0 XapakTepa, fA3bIKa HAayKH, B NPHOOIIEHUH K
Hay4YHbIM METOJAM IO3HaHUs MPU U3YYCHHUH BEILECTB U XUMHUYECKUX peaklui, GopMupoBaHUH
Y Pa3BUTUM NO3HABATEIbHBIX YMEHUH U COCOOOB IEATEIBHOCTH U UX NPUMEHEHHUU B y4eOHO-
MIO3HABATEJIILHOM U y4eOHO-MCCIIEI0BATEIBCKOM 1eSATENbHOCTH, OCBOGHUH MPaBMJI OE€3011aCHOTO
00palIeHus C BeIECTBAMU B IIOBCEIHEBHON KHU3HU.



[lenn w3yueHHs XHUMHUM OTPAXKAIOT HANpPABIEHHOCTh OOY4YEHHs Ha pa3BUTHE U
caMOpa3BHUTHE JIMYHOCTH, POPMUPOBAHUE €€ HHTEIUICKTA U OOIIEeH KYIbTYPHI.

N3ydyeHrne XMMHUM HaIlpaBJIEHO HA JOCTUKEHUE CIEAYIOLINX LEIEH:

(GopMHpOBaHNE HMHTEIEKTYalbHO PA3BUTOM JMYHOCTH, FOTOBOM K CamMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOATEIBHOMY IPHHATHIO PELICHUH, CIHOCOOHOW aJanTHpOBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

(dopMHpOBaHHE CHUCTEMBl XMMHYECKHX 3HAHMHA KaK KOMIIOHEHTA €CTeCTBEHHO-HAyYHOMH
KapTHHbl MUpPA, KaK OCHOBBI JUIsl MOHMMAHUS XMMHYECKOH CTOPOHBI SIBIEHUI OKpYXaroIlero
MHpa, OCBOEHUE S3bIKAa HAYKH;

npuoOuieHrne o0yJarmuxcs K caMOCTOSTEIbHON MO3HABATEILHON M MCCIIEI0BATEIbCKOM
NEeSITeIbHOCTH, K HAyYHBIM METOJaM IO3HaHHs, (OPMUPOBAHHE MOTHBALMM M Pa3BUTHE
CHOCOOHOCTEH K U3YUYEHUIO XUMUH;

dopmupoBaHue o0uel (yHKIMOHAIBHON U €CTeCTBEHHO-HAYUYHOU TPAMOTHOCTH, B TOM YHCIIE
YMEHHMM OOBSACHATH M OLICHUBATh SIBICHUS OKPY)KAIOILEro MHUpa, UCIOJIb3Yysl 3HAHUS U OIIBIT,
MIOJIyYEHHBIE IIPU U3YUEHUU

XUMHH, NPUMEHATh UX IpPU PELICHUH NpoOJeM B IOBCEJIHEBHOM >KU3HU U TPYIOBOMH
JeSITEIIbHOCTH;

pa3BuTHEe y OOydalOmMXCsl HWHTEpeca K HM3YYEHHUI0 XUMHH U cdepam IesTeIbHOCTH,
CBSI3aHHBIM C XMMHEH, MOTHBAIUsl K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIEro Mpoduis U
HalpaBJIEHHOCTH JlaIbHEHIIIEro 00y4eHus;

OCO3HAHHE IEHHOCTH XMMHMUYECKHX 3HAHUH B KU3HU YEJIOBEKAa, IOBBIIICHHE YPOBHS
DKOJIOTUYECKON KYJIbTYPhl, HENPUATHE IEHCTBHW, NMPUHOCSIIMX BpEJ OKpYXKaroLed cpene u
37I0POBBIO JIOJIEH;

npruoOpeTeHre oOydYaroUIMMHUCS OIbITa CAMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), HEOOXOAMMBIX JUIsl pa3JIMYHbIX BUJOB JIEATEIbHOCTH.

Ha yrny6nénnoe usyuenue yuebHoro npeamera «Xumus» orBoaures B 8§ kiacce (3 yaca
B Hezlento), Bcero 102 yaca 3a oAMH T0J 00y4YeHHUS.

OO01ee yuciiO 4acoB, OTBEACHHBIX JIA M3yYEHHUS XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHms, cocTaBisgeT B 9 kiacce — 68 yacoB (2 yaca B HEZEIIO).



COJAEP)KAHUE OBYYEHUA
8 KJIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

XuMusl — BakHas 00JIacTh €CTECTBO3HAHUS M NPAKTUUYECKOM NEATEIBHOCTH YEJIOBEKA.
[Ipenmer xumuu. Ponp xumuM B JKuU3HM 4enoBeka. KpaTkue cBeneHus 00 wucropuu
BO3HUKHOBEHHUSI U Pa3BUTHS XUMHMH. XUMHS B cUCTeMe HayK. Tena u BemecrBa. dusnyeckue u
XMMUYECKHUE CBOMCTBA BEILECTB. Arperarble COCTOsIHUSA BellecTB. [IoHsTHE O TEOpeTHUECKUX U
SMIIMPUYECKUX METO/ax IO3HAaHUS B €CTECTBEHHBIX Haykax. [IpeacraBieHuss o HaydHOM
MO3HAHUU Ha SMIIUPUYECKOM ypOBHE: HAOIIOACHUE, U3MEPEHHE, IKCIICPUMEHT, MOJICIIMPOBAHHE,
BblyMCiIeHHE. [IpencraBineHus O HaydHOM IIO3HAaHMHM HA TEOPETHUYECKOM YPOBHE: Hay4dHbIE
dakThl, mpobiieMa, TUIOTe3a, TEOPHUs, 3aKOH.

S3pIk xumun. ICTOYHUKHA XUMUYECKON HH(OPMAITUH.

[Tonstne o Meromax paboOTHl ¢ XMMHUYECKMMHU BemiectBamu. OOOpyaoBaHUE MIKOJIBHOMN
XUMHUYecKou aboparopu. [IpaBuia 6e3omacHoro oOpaiieHus ¢ BEIIECTBAMU U JaOOPaTOPHBIM
00opy/noBaHuEM.

Yucteie BemiectBa U cMmecH. [Ipupoanble cMecu: BO3IyX, NPUPOAHBIA ras, HE(PTh,
IPUPOJIHBIE BOJBI, TOPHBIE MOPOJbl M MUHEpaibl. [IOHATHE O TOMOTI€HHBIX M I'E€TEPOTrEHHBIX
cmecsx. CriocoOwl pa3aenieHus cmecei. O4rcTKa BEIIecTs.

BemectBa M XUMHUYECKHME pPEAKUUU. ATOMBI U MOJIEKYJIbl. XHWMHUYECKHE 3SJIEMEHTHI.
CHUMBOJIBI XMMHUYECKUX 3JIEMEHTOB. [IpocThle M cloXkHBIE BelecTBa. MeTaulbl U HEMETaJIbI.
BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumuyeckass (opmyrna. BaneHTHOCTP aTOMOB XMMHUYECKHMX DJIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BemlecTB. OmnpeneneHHe BaJEHTHOCTH JJIEMEHTOB 10  (opmynam
OMHapHBIX COEJUHEHUH M cocTaBiieHHE (opMyn OMHApPHBIX COEIUHEHUH MO BaJEHTHOCTH
aneMeHToB. OTHOCUTENbHAsA aTroMHasi Macca. OTHOCUTENIbHAs MOJIEKYJIsipHas macca. MaccoBast
JI0JIsl XUMHYECKOT0 3JIeMeHTa B coequHeHnu. Haxoxaenue npocreiineil ¢popMyiibl BelecTBa 1o
MacCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMoCBA3b KOJIMYECTBA, MAacchl U
YyHclla CTPYKTYPHBIX €IMHHUIl BellecTBa. PacdeTsl mo ¢opmylaM XUMHUYECKHX COEIMHEHUU.
MounsipHass Macca cmecu BenlecTB. MoibHasg J0JA XMMHYECKOTO 3JEMEHTAa B COEJUHEHUH.
Haxoxnenue mpocreiiiieit opMyIibl BEIECTBA [0 MOJIBHBIM J0JISIM 3JIEMEHTOB.

@u3nyecKkue U XUMHUYECKHE SIBICHMs. XMMHMUECKas peaklus W €€ NpU3HAKU. Y CIIOBUS
MIPOTEKAHUsI XUMUYECKHUX PEAKIM. 3aKOH COXPAHEHMSI MACChl BEIIECTB. ATOMHO-MOJIEKYJISIpHAs
teopuss. JKuszHp u gpedarensHOocTh M.B. JlomoHOcoBa. Xwnmuueckue ypaBHEHUs. THIIBI
XUMHUYECKHX peakuuid (COeAMHEHMs, pa3jokKeHus, 3aMmelleHus, obmena). Pacyersl mo
XUMUYECKUM YPaBHEHUSIM.

DKCMEPUMEHTATIBHOE U3YYCHHUE BEIIECTB U SABJICHUN. 3HAKOMCTBO ¢ XUMHYECKOH MOCYA0M,
c mpaBwiamMu paboTel B Jaboparopud W TpHeMaMHu oOOpalieHuss ¢ JabopaTOpHBIM
oOopynoBanueMm. M3ydeHue u omnucaHue (QHU3HMUECKUX CBOMCTB 00pa3loB HEOPTraHUYECKHX
BEIIIECTB — METAJUIOB M HeMeTa/uloB. Habmonenue pusnueckux (miaBieHue BOCKa, TassHUE JIbAA,
pacTupaHue caxapa B CTYINKe, KHTIEHUE M KOHJEHCAlUsl BOJbl) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAaHWE MEIHOW TMPOBOJIOKU, B3aMMOJICHCTBHE COJABI WJIM MeJa C COJITHOW KHCIIOTOM)
saneHnid. O3HakoMJeHHE C oOpasnamu BemlecTB KosnndyecTBoM 1 wmonb. HaOmionenue u
ONMCAHNE NTPU3HAKOB NIPOTEKAHUSI XUMUYECKUX pEaKLUi (pa3iokKeHHe caxapa, B3auMOJICHCTBUE



CEepPHOM KHCIOTHI C XJIOPUAOM Oapus, MOJydeHHe W pasiokeHue ruapokcuna meau (Il) mpum
HarpeBaHWU, B3auMoOJEWCTBUE Xkene3a ¢ pactBopom comu Mmeau (). M3yuenume cmocobGoB
pasneneHus cMmecei (C TOMOIIBID MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, JIUCTUIUIALINS,
xpomaTorpadusi), MpoBeieHue OUYUCTKU MOBapeHHOW conu. HalirogeHue u onucaHue OMbITOB,
WUTIOCTPUPYIOIIMX 3aKOH COXPAHEHHUS MACCHI.

BazkHeiinue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3zoB. CocraB Bo3ayxa. 3akoH ABOrajapo.
Mousipabiii 00BEM Ta30B. OTHOCHUTENBHAS IUIOTHOCTH Ta30B. OmpeneneHue OTHOCHTEIBHOU
MOJICKYJISIPHOM Macchl ra3000pa3HOr0 BEIIECTBA MO W3BECTHOW OTHOCUTENIBHON IJIOTHOCTH.
OOBEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKIUX.

Kucnopon — »smeMeHT W mpocTtoe BemecTBo. HaxokaeHue Kuciopoja B MPUPOJE,
buznyecKkre U XMMHUYECKHUE CBOMCTBA (peakiuu ropeHus u okucienus). [lpomeccsl okucienus B
xuBoil mpupoge. Okcunsl. Ilpumenenue kucimopona. CrocoObl TOMyYeHHUS KHUCIOpPOJa B
naboparopun U mnpombiiuieHHOcTU. [loHstHe o karamuzarope. KpyroBopor kuciopona B
npupojae. O30H — autoTpornHas MoAuduKaus kuciopoaa. O30HOBBIN CIIOH, €ro 3HaA4YCHUE IS
JKUBBIX OpraHu3MoB. Pa3pyiiienue 030HOBOTO CIos.

TemnoBoit 3(hdexT XuMHUYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 3K30- H
SHAOTepMUYECKHe peakuuu. TormuBo. Mcmonp3oBaHue yrisi ¥ MeTaHa B KadeCTBE TOILIMBA.
3arpsizHeHue Bosayxa. [lonsarue o mapHuKOBOM 3¢ dekTe.

Bomopon — »smemeHT u mpocToe BemecTBO. HaxoxkaeHwe Bojopona B IMPHPOJE,
dbuznyecKkrue U XUMUYECKHE CBOMCTBA, MpUMEHEHHUE, ClIocoOb! monyueHus. [ToHsTHE 0 KHCIoTax
u cosax. Micronb3oBanue BOAOPO/Ia B KAUECTBE TOILIMBA.

Bopna. ®usnueckue cBoiictBa BoAbl. Bojga kak pactBoputens. PactBopel. Haceiennsie n
HEHACBIIIEHHbIE PacTBOpbl. PacTBopumocTh BemiecTB B Boae. DakTopbl, BIMSIOLIME Ha
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemecTB. CrmocoObl BBIPAKEHHUS KOHIIEHTPALUU
pacTBOpPOB: MaccoBasi JOJs PACTBOPEHHOTO BEIIECTBA, MOJISIpHAs KoOHIeHTpauus. Poib
pacTBOPOB B MPHUPOJIE U B )KU3HU YEJIOBEKA.

Xumuyeckue cBoiicTBa BoAbl. [loHsiTue 00 ocHoBaHusx. [loHsTHEe 00 WHIMKaTOpax.
Kpyrosopot Boasl B npupoje. 3arps3HeHrne TpupoAHbIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX
BOJI.

Knaccudukanust uHeopranmyeckux coenuHennid. Oxcuawl. Knaccuuxanus OKCHIOB:
coneoOpa3ywomue  (OCHOBHBIE,  KHUCJIOTHBIE, amMQOTEepHBIE) U  HecoleoOpa3yrolue.
MexnynapoaHasi HOMEHKJIATypa OKCHAOB. TpHUBUaIbHbIE Ha3BaHUsS OKCHUIIOB. Dusnueckue u
XapaKkTepHbIE XWMHUYECKHE CBOMCTBA OKCHIOB (B3aWMOJEHCTBHE C BOJIOH, C KHUCIOTaMH H
OCHOBaHUSIMH, C APYTUMH OoKcuaamu). [TonyueHne okcuaoB.

[loHsiTHE O THAPOKCHUIIAX — OCHOBAHMUSAX M KHUCIOPOACOJEpKAIIUX KHUCIOTax. KucioTsl.
Knaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa W TPUBHAIbHBIC Ha3BaHUS KHCIOT.
dusndeckue U XUMHUYECKHE CBOMCTBA KHUCIOT (B3aMMOJECUCTBHE C METAUIaMU, C OKCHUIAMU
METaJIJIOB, OCHOBaHUSAMH U cosisiMu). Psan aktuBHoctu metauioB H.H. bekeroma. Ilonyuenue
KUCIIOT. KuciaoTsl B mpupoe, NpUMEHEHHE BaXKHEHIIINX KUCIIOT.

OcHoBanmsi. Knaccudukaius OCHOBaHMA: IIETOYM M HEPACTBOPHMBIE OCHOBAHWUS.
MexnyHnapoaHasi HOMEHKJIATypa OCHOBaHUMW. TpuBHalibHbIE Ha3BaHUs OCHOBaHUWH. Illemoun, nx
CBOIicTBa (B3aMMOJEICTBHE C KHUCIOTHBIMH OKCHIAMH, KHCIOTaMH W COJSIMH) U CHOCOOBI
nonydeHusi. HepacTBopuMble OCHOBaHHMs, MX CBOMCTBa (B3aMMOJEWUCTBHE C KHCIOTaMHU) U
cnocoObl nosyueHusi. AmdorepHocts. [loHsaTHe 00 amdoTepHbIX THAPOKCUAAaX (Ha mpumepe



THJIPOKCUIOB IIMHKA M aJIIOMHMHHUA): XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C KUCIOTAMU U
1IeJI04YaMH) U MTOJIy4YEHHUE.

Conu (cpeanue, KUCIblE, OCHOBHBIE, JIBOMHBIE). MexnyHapoaHas HOMEHKJIATypa COJIEH.
TpuBnanbHele Ha3BaHUs cosiell. du3nyeckre U XapakTepHble XUMUYECKHE CBOMCTBA HA IpUMepe
cpennux coneit. [Tonyyenue cosen.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMU HEOPraHUUECKUX COECAMHEHHMN.

OKCHEpUMEHTAILHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

KOJINYECTBEHHOE OIPE/IeNICHUE COAEPKAHUS KUCIOPOa B BO3/1yXE;

HOJIy4eHue, coOupaHue, pacro3HaBaHUe U U3y4eHHUE CBOMCTB KHCIOPO/a;

HAOJII0/IEHUE B3alMMOJCIHCTBUS BELIECTB C KUCIOPOJIOM M YCIOBUIl BO3HUKHOBEHUS U
IIPEKPALLEHUS TOPEHUS;

O3HaKOMJIEHHE ¢ 00Opa3ljaMy OKCHJIOB U OIMCAaHHUE UX CBOWCTB;

HoJy4eHue, coOupaHue, pacro3HaBaHUe U U3y4eHHUEe CBOMCTB BOAOPOAa (TOpeHue);

B3auMo/ieiicTBre Boopoa ¢ okcuaom meau (11);

UCCIIEIOBaHNE 0COOEHHOCTEH PacTBOPEHUS BELIECTB C PAa3IMYHON PACTBOPUMOCTHIO;

IPUTOTOBJICHUE PACTBOPOB C ONPEEICHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA,

IPUTOTOBJICHUE PACTBOPOB C OINPECIICHHON MOJISIPHOW KOHILIEHTpalueil pacTBOPEHHOIO
BEIIECTBA;

B3aMMOJICHCTBHE BOJbI C METAJUIAMU (HATPUEM U KaJIbLIUEM);

OIpeieIeHue pacTBOPOB KUCIIOT U ILEJI0YEH C MOMOILBIO HHANKATOPOB;

ucciieloBaHre 00pa3l0B HEOPraHMYECKUX BEIIECTB PAa3IMUHBIX KJIACCOB;

u3zydyeHue B3aumojeiicTBus okcuna meau (ll) ¢ pacTtBopoM cepHOM KHUCIOTHI, KHCIOT C
METaJUIAMH, PEAaKIINi HENTpAIU3aluy;

[IOJIyUEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO MeTalla JPYTMM U3
pacTBoOpa couy;

B3aMMOJICICTBHE THAPOKCUAA IMHKA C PACTBOPAMHU KHUCIIOT U IIEJI0YeH;

pelIeHre SKCIEePUMEHTAJIbHBIX 3a7ady Mo TeMe «OCHOBHBIE KJIacChl HEOPTaHWYECKUX
COCIMHEHUI».

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MemnpeieeBa

Ctpoenue aToMOB. XuMHuecKkas cBi3b. OKUCIUTETbHO-BOCCTAHOBUTENIBHbBIE PEAKIIUU.

[lepBble MOMBITKM KJIACCU(PUKAIMKM XUMHUYECKHUX djJeMeHTOB. [loHsaTHe o rpynmax
(cemeiicTBax) CXOJHBIX 3JEMEHTOB: IIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX MeTajlaX, rajoreHax,
MHEPTHBIX (OJIarOpOJHBIX) razax. OJEMEHTHI, KOTOpble 00pa3yloT amM¢oTepHble OKCUIbl U
TUAPOKCHUIBI.

ITepuognuecknii 3akoH. OtkpeiTue Ilepumonnueckoro 3akona. Ilepumonmdeckas cucrema
xumuyeckux sneMmeHToB JI. . MenneneeBa. KopoTkomnepuoanas u JIMHHONEpUOIHAS (HOPMBI
tabnuiel «llepuonnueckas cucrtema xumudeckux snemeHToB Jl. M. MenneneeBay. [lepuoasr u
rpynnsl (A- u b-rpymnrsr).

Crpoenne atomoB. CoctaB aTOMHBIX snep. M3oromsl. PagnoakTHBHOCTh. DNEKTPOHBI.
DJeKTpoHHAs OpOMTAllb. DHEPreTHYECKUE YPOBHU W IMOIYpPOBHH aroma: S-, pP-, d-opOurtamnm.
DIEeKTPOHHBIE KOHPUTYpAIMd W JJIEKTpOHHO-Tpaduueckre ¢GopMynbl aTomMoB. Dusndeckuii
CMBICJI TIOPSIKOBOTO HOMEpA, HOMEpa Hepuojia U rpynmsl neMeHTa. CTpoeHHne 3JIeKTPOHHBIX
obOonmouek aromoB mepBbix 20 Xumuueckux nsnemeHToB Ilepuoanyeckoir cucremsr [I. U.
MenzeneeBa: pacnpeleeHUe 3JIEKTPOHOB IO 3HEPreTUYECKUM YpPOBHSAM, IOIYPOBHSIM U
opoutansm. @usznueckuit cMpica [leproanyeckoro 3aKoHa.



3aKOHOMEPHOCTH U3MEHEHU pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMUYECKUX CBOMCTB MO Tpynmnam u nepuojaM. MzMeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUN XMMHYECKUX 3JIEMEHTOB B IMEPUOJAX W Tpynmax. XapakTepUCTUKA XUMUYECKOTO
3JIEMEHTa 10 ero nojoxxeHuto B [lepuoauueckoii cucrteme . . Menneneena.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cUCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HAyKu U npakTuku. 1. 1. MenaeneeB — yueHblil U TpaKJaHKH.

DNEeKTPOOTPULIATEILHOCTh ~ XUMHUUYECKUX  AJIEMEHTOB. XHMHYECKas CBs3b. Bujbl
XMMUYECKOM CBSA3U: KOBAJECHTHAs MOJISIpHAs CBsA3b, KOBAJCHTHAs HEINOJSpHas CBSA3b, MOHHAs
CBs3b. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHON W MOHHOM CBSA3H. DJIEKTPOHHBIE U CTPYKTYpPHBIE
dbopmyiiel BemecTB. KaTHOHBI M aHUOHBI.

Kpucramnmdeckne u amopgHbie BemecTBa. THIBI KPUCTAUITMYECKUX PEIICTOK: MOHHAS,
aTOMHasi, MOJIEKYJISIpHAs U UX XapaKTEPUCTUKH.

Crenenp okucnenus. OrmpeneneHue cTeNeHEH OKHUCIEHUS aTOMOB B OMHApHBIX
coemuHEHUsIX. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iporiecchl  OKUCIEHUS U
BocCcTaHOBJIEHUs. Okucnutrenu © BoccTaHoBUTeNU. (CoOCTaBICHHE YPAaBHEHMM TMPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIl U pacCTaHOBKA B HUX KO3 (UIHMEHTOB METOJIOM
3JIEKTPOHHOTO OasaHca.

DKCIEepUMEHTAIBHOE U3yUEHHE BEIIECTB U SBJICHUM:

03HaKOMJIEHHE ¢ 00pa3iiaMu METAJIOB U HEMETAIJIOB;

MOJICJINPOBAHUE CTPOEHHUSI MOJIEKYJ MPU MOMOIIM PUCYHKOB, MOJENEH, 3JEKTPOHHBIX U
CTPYKTYPHBIX (HOPMYIT;

MIPOBE/ICHUE OIBITOB, HILTIOCTPUPYIOMIMX MPUMEPHl OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakify pa3IokKeHUs, COCTUHECHHUS ).

Me:xnpeamernbie CBA3U

Peanuzanus MexnpeIMeTHBIX CBS3€H MpH U3YUYEHUH XMMHUHU B 8 KJlacce OCYIIECTBISETCA
4yepe3 UCTOIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHATUM, IPUHSITHIX B
OT/ICNIbHBIX €CTECTBEHHBIX HAyKaX.

OO0mue ecTecTBEHHO-HAY4YHbIE TMOHATHUA: sSBIEHUE (IIpoliecc), Hay4HbIN (akT, TUIOTE3a,
TEopHsl, 3aKOH, aHAJINU3, CUHTE3, KJacCu(UKaLUs, TEPUOINIHOCTD, HAOIIOICHNE, YKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICITb.
®dusnka: IBICHUS PUPOJIbI, PU3HUECKUE SIBJICHUS, BEIIECTBO, TEO0, (PU3NUECKHE BEIIMUNHEI,
€IMHUIIBI I3MEpeHUs1, 00BEM, Macca, arperaTHbIe COCTOSTHUE BEIIECTBA, aTOM, DJIEKTPOH,
MIPOTOH, HEUTPOH, UOH, MOJIEKYJIa,CTPOCHUE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTALITUICCKIX )
TEJ, DNEKTPUUECKUM 3apsijl, KOIMYECTBO TETIOTHI.

buonorus: Ouocdepa, porocuHTes, Mpoiecchl 0OMEHa BEIIECTB.

['eorpadusa: armochepa, ruapochepa, MuUHepasbl, TOpPHBIE TOPOJIBI, MOJE3HBIE
UCKOIIaeMble, TOTITUBO, BOJIHBIE PECYPCHI.
TexHomorus: TeXHOC(l)epa, MMPOU3BOJACTBO, XUMHYECCKHNEC TCXHOJIOIUH, ChIPEC, KOHCTPYKIIHNOHHBIC
MaTepHalbl



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OEPA3OBAHUA (YT JIYBJIEHHBIA YPOBEHD)

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OmIero o0Opa3oBaHuUs
JOCTUTAIOTCS B X0/1¢ 0O0y4YeHHS XMMHH B €IMHCTBE y4eOHOW M BOCIUTATEIHHOMN JEATEIbHOCTH
o0pa3oBaTeNbHOW  OpraHu3allid B COOTBETCTBUM C  TPAJULMOHHBIMH  POCCHUHCKUMHU
COLMOKY/IbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IIPUHATBIMH B 0OLIeCTBE
IpaBUIAMU M HOpPMaMHM IIOBEJEHUS U CIIOCOOCTBYIOT MpOLEccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS
Y COLMATM3AIUN 00YJarOIIHXCS.

JIMYHOCTHBIE PE3yNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CUCTEMOW NO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMH M pacUIMpEeHHE OIbITa AEATENIbHOCTH Ha ee
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpMoOTHYECKOro BOCIUTAHMA:

NPOSIBIICHUE [IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY H
UCTOPUYECKOMY HACJIEJUI0, TOHUMAHNE 3HAYEHUS! XMMUYECKON HayKH M TEXHOJOTMM B KHU3HU
COBPEMEHHOI0 00IIeCTBa, B pa3BUTUH SKOHOMHUKHU Poccun u cBOero pernoxa;

2) rpa:kKAaHCKOro BOCIIUTAHUSA:

NPEICTAaBICHUE O COIMHUATBHBIX HOpPMAax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHU B
KOJIJIEKTHBE, MPOSBICHHE KOMMYHHUKATUBHOW KYyJNbTyphl B pa3HOOOpa3HOW COBMECTHOM
NeSITebHOCTH;

CTpeMJICHHE K B3aMMONOHMMAHHUIO U B3aMMOIIOMOIIM B Ipolecce yueOHON U BHEYy4YeOHOU
NeSITeTbHOCTH;

TOTOBHOCTh OILIGHHMBaTh CBOE IOBEJEHHE W TOCTYINKHM CBOMX TOBApHILEH € MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUIA NOCTYIKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUpPOBO33PEHYECKHE TPEACTABICHHUS O BEHIECTBE M  XUMHYECKOW  PEaKIHy,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH U HEOOXOJMMBbIE JJIS MOHUMAaHUS
CYIIHOCTH Hay4YHOI KapTHHBI MUPa;

OCO3HAHWE I[EHHOCTH HAYYHOTO TIO3HAaHUS JUIS pPa3BUTUS KaXIOTO YeJOBEeKa U
MIPOM3BOIUTEIFHBIX CHJI OOIIECTBA B IIEJIOM, POJIM H MECTa HayKH «XWMHS» B CHCTEME HAYIHBIX
NPECTaBICHUN O 3aKOHOMEPHOCTSAX Pa3BUTHsI MPUPO/IbI, B3AUMOCBS3SIX YelIOBEKa C MPUPOIHOM
Y TEXHOJIOTHUYECKOH CPEON;

MO3HABATENbHAS MOTHBAIMA M WHTEpeC K OOyYeHHIO, TOTOBHOCTh M CHOCOOHOCTH K
CaMOpPa3BUTHI0O M CaMOOOpPA30BaHMIO, K HMCCIEIOBATEIBCKOW NEATETHHOCTH, K OCO3HAHHOMY
BBIOOpY HaNpaBJIeHUs ¥ YPOBHS JalibHEHIIEro o0y4yeHus;

4) BocnUTaHUS KYJbTYPbI 310POBbS:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHWUS K CBOEMY 370POBEIO,
YCTaHOBKA Ha 3JIOPOBBIN 00pa3 »KHW3HH, OCO3HAHWE MOCIEICTBHA ¥ HENPUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBuil 6€30MACHOCTH MPH OOPAICHUH C XUMHUYECKUMH BEIIECTBAMH B YUEOHBIX M KU3HEHHBIX
CUTYaLMsIX;

5) TpyaoBOro BocnuTaHMs:



(dbopMUpOBaHHE IICHHOCTHOTO OTHONIICHHS K TPYIOBOW JEATEIHHOCTH KaK €CTECTBCHHOMN
MOTPEOHOCTH YEJIOBEKa M K MCCIICOBATEIBLCKON IEATEIhHOCTH KaK BBICOKO BOCTPEOOBAHHOU B
COBPEMEHHOM OOIIIECTRBE;

pa3BHUTHE MHTEpeca K NMpodeccusiM, CBSI3aHHBIM C XHMHEH, B TOM YHCIE K MPOoQecCHsM
Hay4YHOU c(hephl, 0CO3HAHNE BO3MOKHOCTH caMOpeai3aliu B 3TOi chepe;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

OCO3HAaHHE HEOOXOAMMOCTH OTHOIICHHS K MPHPOJC KaK MCTOYHUKY XU3HU Ha 3emie,
OCHOBE €€ CYIIICCTBOBaHUS,

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYJIbTYphI: MPHOOPETEHHUE OIbITA ILIAHUPOBAHUS
MOCTYNIKOB M OLEHKM HMX BO3MOXHBIX MOCIEICTBUM [JI1 OKPYKAIOLIEH Cpeabl; OCO3HAHUE
I00ALHOTO XapakTepa OJKOJIOTHYECKUX TMpoOJIeM M TyTed WX peIHIeHHs, CIIOCOOHOCTh
NPUMEHATh 3HAHUS, TOJTyYaeMble NMPH WU3YUYCHHH XHUMUH, JUIS PEIICHHS 3a]ad, CBS3aHHBIX C
OKpY’Karoliel Cpe/ior; aKTUBHOE HENPUSATUE JICHCTBHIA, TPUHOCAIIMX BPE] OKpYKaroIIeH cpere;
OCO3HAHHE CBOCH POJIM KaK TPakJaHWHA M IMOTPEOUTEIS B YCIOBHIX B3aMMOCBS3H IPUPOIHOM,
TEXHOJIOTHUECKOU U COHHaJII)HOI;'I Ccpea; roTOBHOCThb K Y4aCTHUIO B HpaKTH‘ICCKOﬁ ACATCIIBHOCTU
9KOJIOTMYECKOH HaIpaBICHHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeameTHbie pe3ysibTaThl OOYYAIOIIMXCS, OCBOMBIIMX MPOTPaMMy IO XHUMHHU
OCHOBHOTO 00111eT0 00pa30BaHusl, BKIIOYAIOT:

YCBOGHHE  MEXAUCHUIUTUHAPHBIX  (MEXMPEAMETHBIX)  MOHATHH,  OTpa)KaroUInx
MaTepHaIbHOE €IMHCTBO MHpa W MPOIECC MO3HAHMS (BEIIECTBO, CBOMCTBO, SHEPTHS, SBJICHUE,
Hay4HbIH (DaKT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TEOpHus, HAOIIOJEeHNEe, HU3MEpEHHUe,
MCCIIEIOBaHKE, YKCTIEPUMEHT U JIPYTHUE);

OBJIQJICHHE YHUBEPCAIbHBIMHU y4eOHBIMU JIEUCTBUSMU (Mo3HaBaTEeTbHBIMU,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMH), BAXXHBIMH JIJIs1 TIOBBIICHUS 3()()EKTUBHOCTH OCBOCHUS
colepXaHusi y4dyeOHOro mpeaMera, (QOpMUpPOBAHUS KOMIIETEHIIMHA, a Takke MPOEKTHO-
HCCIIEIOBATENHCKOM IeATEeNHbHOCTH 00y4aIOINXCs B Kypce XUMUHU;

CIIOCOOHOCTH MX UCIOIB30BaTh B Y4eOHOH, MO3HABATEILHOM U COLIMAIBLHON MIPAKTHKE.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS

ba3zoBble Jlornyeckue 1eMcTBUA:

YMEHHUSI MCIOJIb30BaTh IPUEMBI JIOTUYECKOTO MBIIIJIEHUS MpPU OCBOCHHMHM 3HAHMI:
pacKpbhIBaTh CMBICT XHMHYECKUX TOHATHN (BBIACIATH WX CYHNIECTBEHHBIC TPHU3HAKH,
yCTaHaBIWBATh B3aUMOCBS3b C JPYTMMH TOHSITHSMH); aHAJTU3UPOBATh, CPAaBHUBATh, 0000IATH,
BBIOMpATh OCHOBaHUs [IJS KIACCU(PUKAIMKA W CHCTEMATHU3allMd XHUMHYECKUX BEIIECTB H
XUMHUYECKHX peaKlUi; YCTaHABIMBATh MPHUUYMHHO-CIECACTBEHHBIE CBS3M MEXIY OOBEKTaMu
W3Yy4YEHUS, CTPOUTH JIOTMUECKHE PACCYXICHHS (MHIYKTUBHBIC, ICTYKTHBHBIC, 10 aHAJIOTHH);
npeniaraTb KpUTEPUU M BBISBIATH OOIIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B HM3y4aeMbIX
npolieccax U SABJICHUSX; MPOBOAUTH BBIBOJABI U 3aKIIOUYCHUS; YMEHUSI MPUMEHATH B IpoOLEecce
MO3HAHUS TOHATUSA (MPEIMETHBIE U METANpPEAMETHBIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIIH,
UCIIOJIb3YEMbIE B XMMHHU, MPEOOpPa30BbIBATh MOJEIbHBIE NMPEACTABICHUS — XUMHUYECKUN 3HAK
(cUMBOJI BJIeMEHTa), XUMHUYecKass popMysia U ypaBHEHHE XMMHUECKON peakuu — Mpu pelIeHun



yueOHBIX 33/a4; C YYETOM JTHUX MOJIEIbHBIX MPEACTAaBICHUN XapaKTepu30BaTh H3ydaeMbIe
XUMHUYECKHE BELIECTBA U XUMUUECKHUE PEAKLIUU.
Ba3oBble mccienoBareibckue AedcTBUS (METOABI HAYYHOrO IO3HAHUSI BeLIECTB H
sIBJIEHHH):

YMEHHUsI IPUMEHSATh METO/Ibl HAYYHOTO MO3HAHUS BELIECTB U SIBJICHUN HA IMIIUPUYECKOM U
TEOPETUYECKOM YPOBHAX B Y4eOHOH TMO3HABATEIBHOM M TPOEKTHO-HUCCIIECAOBATEIBCKOM
JESTEIIbHOCTH;

YMEHHMsI HCIIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTa MO3HAHUS U
CaMOCTOSITENIbHO CTaBUThb BOIPOCHI; aHAIM3UPOBATh (HAKThl, BBIBIATH U (POPMYIHPOBATH
npobieMy, OmpeaessaTh LeNb U 3a/adH, COOTBETCTBYIOIIUE PEIICHHIO MPOOJIEMBI; NpeiaraTh
ONMCATEIbHYIO MM OOBSCHUTENBHYIO TMIIOTE€3Y M OCYUIECTBIATH €€ IPOBEPKY; YMEHHS
MIPOBOAUTH U3MEPEHUS HEOOXOAUMBIX IMAPAMETPOB, BRIUUCIICHUS, MOACITUPOBAHNE, HAOIIOICHUS
U DKCIEPUMEHTHI (pealbHble W MBICIECHHBIC), CAMOCTOSATEIHLHO MPOTHO3UPOBATH PE3YIbTATHI,
(dopMynupoBaTh 00001IEHNSI U BBIBOJBI IO PE3yJIbTaTaM MPOBEAECHHOIO OIbITA, UCCIIEI0BAHUS,
COCTaBJISITh OTYET O MPOeTIaHHON paldoTe;

PabGora ¢ undopmanmeii:

YMEHHsI OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(OpMaNUU (HAyYHO-TIOMYJspHAS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOuHble Mmocolus, pecypcsl HWHTepHera);
aHWIM3UPOBaTh  MH(OpPMALMIO W  KPUTUYECKHM  OLEHUBAaTh €€  JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTh, OTOMPATh U MHTEPIPETUPOBATH MH(OPMALINIO, 3HAUUMYIO Ui PEHICHHUS
y4yeOHOH 3a1auM; yMEHUs NPUMEHATh DPa3IUYHble METOAbl M (OPMYIHPOBaTH 3amlpochl MpH
NoMcKe U 0TOOpe MHpOpMAIU, HEOOXOAUMOMN JUIsl BBIMOIHEHHS YUYEOHBIX 3a]1a4; UCIOIb30BaTh
MH(OPMALIMOHHO KOMMYHUKATHBHBIE TEXHOJOTMM M pa3jMyHble IOMCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMy THpeAcTaBieHUs HHPOpMaLUU (CXEMBI,
rpaduku, nuarpaMMsbl, TaOJIUIbI, PUCYHKH U Jpyrue (GOpMbl); YMEHHS HCIIOIb30BaTh HAYYHBIN
A3BIK B KAUECTBE CpPeACTBA PabOThl C XUMUYECKON MH(pOpMAIUeil; MPUMEHATh MEXKIIPEIMETHbIE
(pusnueckue U MaTeMaTHYECKUE) 3HAKA M CUMBOJIBI, POPMYIIbI, a0OpeBUATYphl, HOMEHKJIATYPY,
UCIIOJIb30BaTh U MIPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATIIATHOCTH.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

1) ymeHus oO1eHus (MMCbMEHHOM U YCTHON KOMMYHUKAIIUN):

NpPECTaBIATh IOJyYEHHbIE pe3yJbTaThl IMO3HABATEIbHON NEATENPHOCTH B YCTHBIX U
NUCbMEHHBIX TEKCTaxX; IyOJMYHO BBICTYNATh C IPE3CHTALMEel pe3yabTaToOB BBIMOJIHEHUS
XUMHYECKOTO IKCTIIEPUMEHTa (MCCIEA0BATENIbCKOM JIa00paTOPHOM MM TIPAKTUYECKON PaboTHI,
y4eOHOT0 TMPOEKTa); B XOJ€ Auaora U (WiIM) AUCKYCCHH 3a/aBaTh BOIIPOCHI MO OOCYKIaeMOM
TE€Me U BbICKa3bIBaTh HJEU, (POPMYIHUPOBATh CBOU MPEIJIOKEHHUS OTHOCHTEIHHO BBITOJHEHUS
IIPEJI0KEHHON 3a1auH.

2) yMeHHUs yueOHOro COTpyAHUYECTBA (IPYNIOBasi KOMMYHHUKAIUs):

y4acTBOBaTh B TIPYNNOBBIX (opMax pabOThl: IJIAHUPOBATH OPraHU3aLUI0 COBMECTHOMN
paboThI, ONPENENATh CBOIO POJIb, PACHPENCIATh 3aa4id MEXAY WICHAMH TPYIIbI; BBHITOIHATH
CBOIO 4acTh pabOThI, KOOPIAMHUPOBATH CBOM JEHCTBUA C ACHCTBUSAMH JAPYTHX WICHOB KOMaH]IbI,
ONpesieNATh KPUTEPUU IO OLIEHKE KadecTBa BBIOJHEHHOH pPa0OThl; pelaTh BO3HHUKAIOIIUE
npoOJeMbl Ha OCHOBE ydeTa OOLIMX HMHTEPeCOB M COIVIACOBAHUS MO3MIMH, y4yacTBOBaTb B
o0cyx1eHu, 0OMeHe MHEHHSIMU, «MO3TOBOM IITYypMe» U APYTUX (popMax B3aMMOACHCTBHSL.



PeryasiTuBHble YHHBepPCcAJIbHbIe YUeOHbIE 1eiiCTBHUS

OBnaneHne YHUBEPCAIbHBIMM YYEOHBIMH PETYJIATUBHBIMU JCHCTBUSMHU BKIJIIOYAET
pa3BUTHE CaMOOpPraHU3alluU, CAMOKOHTPOJISI, CAMOKOPPEKIIUH, B TOM UHCJIE:

YMEHHsI peliath yuyeOHble M HCCIEIO0BaTENbCKUE 3aJaud: CaMOCTOSITENIbHO BBIOMpPATH
croco0 pemieHusi y4eOHOW 3agaun (CpaBHMBATh HECKOJIBKO BAapHAHTOB PELICHHS, BHIOMPATH
HauOosee MOAXOJAIIMNA C YYETOM CaMOCTOSTEIbHO BBIJECJIEHHBIX KPUTEPUEB), IJIAHUPOBATH
CBOIO paboTy MpH pelIeHuH Y4eOHOM MM HCCIeI0BaTeNIbCKON 3a7aun; Ha OCHOBE MOJYyYEHHBIX
pe3ynbTaToB (GOpMYyIHUpoBaTh OOOOIIEHHS M BBIBOJBI, MPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE
IIPOLIECCOB; AHAJIU3UPOBATH PE3YJIbTAThl: COOTHOCUTH CBOU JEMCTBUS C IUIAHUPYEMBIMU
pe3ysbTaTaMHi, OCYILECTBISATh CaMOKOHTPOJb  JESTEIBHOCTH; KOPPEKTUPOBAaTh  CBOIO
JESITEIbHOCTh HA OCHOBE CaMOAHaJIN3a U CAMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

HpeI[MeTHBIe pPE3yjbTaTbl OCBOCHHA IIpOorpaMMbl 110 XHMHHU OCHOBHOI'O 061uer0
00pa3oBaHus Ha YIIyOJCHHOM YPOBHE MMEIOT OOIIEe COIEpXKATENbHOE PO C MPEeIMETHBIMU
pe3ynbTaraMu 0a30BOr0 YPOBHsI, COTJIACOBAHBI MEXAY COOOW, YTO MO3BOJSIET PEaTM30BHIBATH
yIIIyOJIeHHOE HW3YyYeHHEe KaK B paMKaxX OTAEIbHBIX KJIacCOB, TaK W B PaMKax pean3aluu
WH/IMBUYAIbHBIX ~00pa30BaTeNbHBIX TPACKTOpPHUH, B TOM YHCJIE HCIONB3YS CETEBOE
B3anMoJieiicTBue opranu3zanuy. I1o 3aBepuieHny peanus3anuy IporpaMMsbl yriIryOJIeHHOTO YPOBHS
oOyyaromuecsi CMOTyT JieTajbHee OCBOUTh MaTepHal, OBJIaAE€Th PACIIMPEHHBIM KPYTrOM MOHATUH
¥ METO/IOB, PEUIaTh 3a/1aui 00JIee BBICOKOTO YPOBHS CIOKHOCTH.

[IpeameTHBIE pe3yabTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOIMIMMHCS HAay4YHBIX 3HAHUH,
YMEHUH U croco0oB JEHCTBUM, cnenuduyeckux i MpeaMeTHON o0snacTu «XHUMHSA»; OCHOBBI
HAYYHOTO MBIIIJICHUS; BUJIbI J€SITEIBHOCTH IO MOJyYEHHIO HOBOT'O 3HAHUS, €T0 HHTEPIIPETaluH,
HpCO6pa3OBaHHIO U IPUMCHCHUIO B PA3JIMYHBIX y‘IC6HBIX N PCAJIbHBIX XKU3HCHHBIX YCJIOBHAX]
o0ecreunBarOT BO3MOYKHOCTD YCIIEITHOTO 00Y4YEeHHsI Ha CIIEIyIOIIEM YPOBHE 00pa30BaHMUs.

K xoHumy oOyuenuss ¢ 8 knacce y oOyuatomerocs Oyayr chOpMHpPOBaHbBI CIEIyHOIINE
IpeMETHBIE PE3yJIbTaThl U3yUSHHUs XUMUHU Ha YIIIyOJeHHBIM YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX TOHATHHA: aTOM, MOJIEKYyJa, XUMHYECKHUI
AJIEMEHT, METaJlJl, HeMETalll, a/IOTPOIHUsl, MPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOHAS ¥ HEOJHOPOAHAS ), BAJICHTHOCTh, OTHOCUTENbHASI aTOMHAs M MOJICKYJIsSIpHasi Macca,
KOJIMYECTBO BELIECTBAa, MOJIb, MOJSIpHas Macca, MaccoBasl JOJs XHWMHYECKOro 3JIEMEHTa B
COCTMHCHUH, MOJISIPHBIA 00BEM, OTHOCUTEIbHAS TUIOTHOCTH Ta30B, OKCHUJI, KMUCJIOTa, OCHOBAaHHUE,
colib, aM(OTEepHBI OKCHJI, aM(POTEepPHBIA TUAPOKCHU], XUMHUYECKass peaklus, KiaccH(HUKaIusI
peaKIuii: peakiiuu COeIUHEHUS, PEaKIIUU Pa3IOKEHUs, peaKluy 3aMeIICHHsI, PEaKI[Mi 0OMeHa,
9K30- M DHJOTEPMHUYECKUE PEaKIMH; TeIIOBOW 3P (DEeKT peakuuu; sSapo aroma, AIEKTPOHHBIN
CJION aTtoma, aToMHasi opOuTalb, pailyc aToMa, XMMHUYECKas CBA3b, MOJIIpHAs M HEMOJIIpHas
KOBAJICHTHAsl CBSA3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOpP, MACCOBAasl JOJs BEIIECTBA
(mpoueHTHAsE KOHLEHTpAalusl) B PacTBOpPE, MOJspHAs KOHLEHTpalusi BEIIECTBA B PacTBOPE;
ANEKTPOOTPHUIATEIBHOCTb, CTENEHb OKUCIEHUS, OKUCIUTEIN U BOCCTAHOBUTEIHM, OKHCICHUE U
BOCCTAHOBJICHHE, OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE PEAKIIUU, METO]] JIEKTPOHHOTO OajaHca;



WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKMX IOHATHA WM TNPUMEHATh 3TH
MOHSITHUS MIPU ONKMCAHUY BEIIECTB M UX MPEBPAIICHU;

MCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JUISI COCTaBICHUS (DOPMYIT BEIIECTB U YPaBHEHUH
XUMUYECKHUX PEaKLUii;

ONpeeNATh BaJICHTHOCTb aTOMOB OJJIEMEHTOB B OWHApHBIX COEIUHEHMSIX, CTElEHb
OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIIICKHOCTh BEIIECTB K OMPEACICHHOMY
KJIACCy COEAMHEHHMN MO Qopmyiam, BUAbl XUMHUYECKOW CBSI3U (KOBAJICHTHOW M HOHHOW) B
HEOPraHWYECKUX COCANHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUsT MacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa,
[Tepuonnueckoro 3akona JI. 1. MenneneeBa, aroMHO-MOJIEKYJISIPHOM T€OpUH, 3aKOHA ABOTaIpo
M €ro CIEJICTBHM, TNPEICTAaBICHUA O HAYYHBIX METOJaX IO3HAHUSA, B TOM YHCIE
SKCHEPUMEHTAIBHBIX U TEOPETUYECKUX METOJaX HCCIEJOBaHUS BEUIECTB M H3y4YEHUs
XUMUYECKUX PEaKLUid;

JIEMOHCTPUPOBATh TOHMMAaHUE TMEPUOJAMYECKOM 3aBUCUMOCTH CBOWCTB XHUMHUYECKUX
AJIEMEHTOB OT UX MOJ0XeHus B [lepuoanueckoit cucreme:

ONKCHIBATh U  XapakTepu3oBaTb Tabnuunyro Qopmy Ilepuonnyeckoit cucTemsl
XUMHYECKHX SJIEMEHTOB: pazNinyarh MOHATHUS «TJlaBHAas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpymnmna (b-rpymnmna)y, «Mainbie mepuoab U «O0JbIINE TEPUOIBIY;

COOTHOCHTH 0003HAYeHUs, KOTOphle HMMeloTcst B Tabmume «llepmomudeckass cucrema
xuMuueckux anemeHTtoB [[. M. MenneneeBa», ¢ UYMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XHMMHYECKHUX DJEMEHTOB (COCTaB M 3apsja sapa, oOIlee 4YHCIO DJIEKTPOHOB U
pacnpenesneHre ux 1o 3JIeKTPOHHBIM CII0SIM);

OOBSCHATH CBSA3b TMOJIOKEHUS deMeHTa B [lepuoandeckoil cuctemMe C pacrpeeieHueM
AIIEKTPOHOB MO HEPTETUYECKUM YPOBHSM, MTOJAYPOBHSAM M OPOHUTAISIM aTOMOB TIEPBBIX YETHIPEX
NIEPHUOJIOB;

KJIacCU(PUITUPOBATh XMUMHYECKUE 3JIEMEHTBhI, HEOPTaHMYECKHE BEIIECTBA, XUMHUYECKHUE
peakuuu (Mo YMCITy U COCTaBY YYacTBYIOIIUX B PEaKIMU BEUIECTB, [0 TEIIIOBOMY 3D (DEKTy);

XapaKTepu30BaTh (OMUCHIBATDH) GU3UUECKHE U XUMUYECKUE CBOWCTBA MTPOCTHIX M CIOKHBIX
BEIIECTB: KHUCIOPOAa, BOAOPOJA, BOABI, OOIIHEe XMMHYECKHE CBOWMCTBA OKCHAOB, KHUCIOT,
OCHOBaHUN MW COJIEH, TEHETUYECKYI0 CBsI3b MEXIy HHUMH, TOATBEPXKIas MpUMepaMu
MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIINA;

OMUCHIBaTh POJIb KUCJIOPOJAA, BOJOPOJAa U BOJABI B HPHUPOIHBIX MPOIECCaX, B KUBBIX
OpraHu3Max, HMX MPUMEHEHHE B Ppa3JIMYHBIX OTPACISAX MPOMBIIUIEHHOCTH, BO3MOXKHOE
WCITOJIh30BAaHNUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHAT, W TPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX COCTaBa M
CTPOEHHUSI, BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX ITPEBPAILICHUNA B pA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MOJISIPHYIO
Maccy CMECH, MOJIbBHYIO JIOJII0 XMMHYECKOro 3JIEMEHTa B COEIUHEHHH, MAacCOBYIO JOJIO
XUMHUUYECKOT0 3JIEMEHTA 10 (opMyJie COeANHEHHS, HaXOAUTh MPOCTEiIIy0 GopMyy BelecTBa
M0 MacCOBBIM WJIM MOJBHBIM JOJSIM 3JIEMEHTOB, MAaCCOBYIO JIOJIO BEIECTBA B PacTBOPE,
MOJISIPHYIO KOHLIEHTPAIlMIO BEILIECTBA B PACTBOpPE, MPOBOAUTH paCUYEeThl IO YpPaBHEHUSIM
XUMHYECKON PEaKIuu;

IIPUMEHATh OCHOBHBIC ONEPALMM MBICIUTEIBHON JAEITENIBHOCTH — aHAIW3 M CHUHTE3,
CpaBHEHHE, O00OOIICHHe, CHCTEMATH3allMio, KJIACCU(UKAINIO, BBISBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JIJIsl U3yUEHUsI CBOMCTB BEILIECTB U XMMUYECKUX PEAKIUN, €CTECTBEHHO-



Hay4yHblE METO/Abl IO3HAHUSA — HAOJIOJCHUE, U3MEPEHHUE, MOAEIHPOBAHHUE, HKCIEPUMEHT
(peanbHBIN ¥ MBICTICHHBIH) — 111 OCBOCHUS y4eOHOTO COJIEpIKAHMS;
pacKpbIBaTh CYIIHOCTh IIPOLIECCOB OKUCIEHUS U BOCCTAHOBIIEHHUS, COCTABIISITh YPAaBHEHUS
IPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI (METOIOM 3JIEKTPOHHOIO OajaHca);
YCTAQHABJIMBATh CBSI3U MEXAY PEIbHO HAONIOJAaeMbIMM XUMHMUYECKUMM SBICHUSIMU U
IpoIeccaMy, MPOUCXOMSIIMMH B MakpOo- ¥ MHUKPOMHpPE, OOBSCHATh MPUYMHBI MHOTOO0Opa3us
BEIIIECTB, COOTHOCUTh XUMHYECKHE 3HAHUS CO 3HAHUAMU JIPYTUX y4eOHBIX MPEIMETOB;
coOmoaTh IpaBuiga Oe3omacHoM paboTel B J1abopaTopud IMpPU  HCHOJIb30BAHUU
XMMHUYECKOH MOCyAbl M OOOpYIOBaHMUs, a Takke IpaBuUia OOpalleHHs C BEIIeCTBaMH B
COOTBETCTBUM C MHCTPYKLUSMH BBITOTHEHHS JTAOOPATOPHBIX ONBITOB M MPAKTHUECKUX paboT 1Mo
HOJTY4EHHIO U COOMpPAHHIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOJA), MIPUTOTOBICHHIO
pacTBOpPOB C  OIpPEICIEHHOW MacCOBOM Jl0JIe pacTBOPEHHOIO  BEILECTBA, PELICHUIO
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCIUHEHUN»;
JEMOHCTPUPOBATh BJa/IcHHE OCHOBAMU XUMUYECKOW IPaMOTHOCTH, BKJIFOUAIOILIEH YMEHHUS
0e30macHOro oOpamieHusi ¢ BEHIECTBAMH, HCIIOJIb3YEeMbIMH B TIOBCEJIHEBHOW JKM3HHU, a TaKKe
3HaHHE MIPABUJI MIOBE/ICHUS B LIEJSIX COEPEXEHUS 3J0POBbs U OKPYXKAIOILEH Cpeibl.

K koHiy obOydenust ¢ 9 knacce y oOydaromierocst OyayT chOpMHpPOBaHBI CIEAYIONTHE
IpEeIMETHBIE PE3YIbTAThl U3YUYEHUS XUMHUH Ha YIIIyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TOHATUNA: XUMUYECKUM 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTMOH, aHHOH, 3JIEKTPOOTPULIATEIbHOCTb, CTENEHb OKHUCIEHHUS, XUMHUUYECKast
peakuus, TerioBoi 3¢ deKT peakuu, MoJb, MOJSIPHBIN 00bEM, pacTBOD;

AIIEKTPOJIUTHI, HEDJIEKTPOIMUTHI, AIEKTPOJIUTUYECKAsT IJUCCOLMUAIUSA, PEaKUUUd HOHHOIO
oOMeHa, THIPOIU3 coJield, oOpaTUMble U HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU, OKUCIHMTENIb, BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTAHOBJICHHE,
AIIEKTPOJIN3, aAJJIOTponus, amMQpOTepHOCTb, XHWMHUYECKas CBS3b (KOBaJIEHTHas, MOHHad,
MeTaJIJIMYecKasi), MEXMOJEKYJIsIpHbIe B3aUMOAEHCTBUS (BOAOpOJHAs CBsA3b, CUJbl BaH-nep-
Baannca), KOMIIJIEKCHBIE COSAMHEHMSI, KPUCTAJUIMYECKUE PElIeTKH (MMPUMHUTHBHAs KyOuueckas,
00BEMHO-IIEHTPUPOBaHHAs KyOWdecKkasi, TpaHeleHTpPUpOBaHHAs KyOWueckas, rekcaroHaibHas
IUIOTHOYIAKOBaHHAs), KOPPO3Us METAJIOB, CIUIABbI; CKOPOCTh XMMUYECKOW peakluu, KaTaaus,
XHMHUYECKOE pPaBHOBECHE, DJJIEMEHThI XHWMHUYECKOW TEPMOJAWHAMUKH KakK OJHOM W3
TeopeTuueckux ocHoB xumun; [T1K;

WJUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUUYECKMX TOHATHUM M NPUMEHSTh 3TH
MIOHSITHUS TIPU ONMCAHHUY BEIIECTB M X MPEBPAIICHUI;

HCITOJTH30BaTh XUMHYECKYIO CHMBOJIMKY JIJIS COCTaBJICHUsI (DOPMYJT BEIIECTB U yPABHEHHI
XUMUYECKUX PEaKInid;

ONpENIENATh BAJIGHTHOCTh U CTENEHb OKUCIECHUS] XUMUUYECKUX 3JIEMEHTOB B COEAMHEHUSX
pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KJacCy COEIUHEHHH 1o
dbopmynaM, BHIBI XUMHUYECKOW CBsi3U (KOBAJICHTHOW, WOHHOM, METAJUINYECKOW) B
HEOPraHMYECKUX COCNUHEHUSX, 3apsj HOHA 1O XHUMHUYECKOW (opmylie, XapakTep Cpeasl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COCAMHEHUM, THUIl KPUCTALUIMYECKONM  pEelIeTKU
KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMbIica [lepuoanueckoro 3akona [. 1. MenaeneeBa u 1eMOHCTPUPOBATH €0
MOHUMAaHUE:



ONHUCBIBATh U  XapakTepuszoBaTb TabnnuHyro ¢Gopmy Ilepuoguueckoil  cucremsl
XUMHUYECKHX JIEMEHTOB: Pa3JInyaTh MOHATHS «A-rpynma» u «b-rpymmay, «Maible Nepuoib» u
«00bIINE TEPUOIBIY;

OOBSICHATh CBSI3b IOJIOXKEHUA ieMeHTa B llepmoauueckoil cucteme ¢ pacnpeseneHueM
3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, IOJYPOBHSAM U OpOUTAISIM aTOMOB MEPBbIX YEThIPEX
HEpUO/IOB;

BBIJICJIATH OOIIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U MX COCIMHEHUI
(KMCIIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OKCUIOB U TMAPOKCHU]IOB)
B IIpeZiesiaX MaJbIX MEPHOAOB U INIABHBIX MOATPYII C YYETOM CTPOSHMSI UX aTOMOB;

PacKpBIBaTh CMBICI TEOPUM DIIECKTPOJUTHYECKOW JHcconmanuy, 3akoHa [ecca u ero
CJICZICTBUH, 3aKOHA JIEHCTBYIOIIMX MAacc, 3aKOHOMEPHOCTEH M3MEHEHHUS! CKOPOCTH XMMUYECKOH
pEaKIMK, HAIpaBICHUS CMEIIEHUS XMMHMYECKOI'O PaBHOBECHS B 3aBUCHUMOCTU OT Pa3JIMYHbIX
(hakTOpOB;

KJIacCu(UIUPOBATh XMUMHYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (0 YUCITy ¥ COCTAaBY YYacCTBYIOUIMX B PEAKIIMU BEIECTB, MO TEIIoBoMY 3 dekTy, 1o
arperaTHOMy COCTOSIHUIO pEareHTOB, I10 H3MEHEHMIO CTeleHEeHl OKHUCICHMS XMMUYECKHUX
3JIEMEHTOB, 110 00OPAaTUMOCTH, 10 YYaCTUIO KaTajlu3aTopa);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWMCTBA BEIICCTB PA3TMYHBIX
KJIACCOB HEOPTaHWYECKUX COEMHEHH, IOATBEP)K/Iasi 3TO OIMMMCAHUE TPUMEPAMHU MOJICKYIISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOUIMX XUMUUECKUX PEAKIIUI;

COCTABJIATh YPAaBHEHMS: DJIEKTPOJUTHUYECKON JUCCOIMAIMK KHCIOT, IIeIo4Yed U coJiel;
MIOJTHBIE W COKpAIlEHHBIE YpaBHEHHs pPeaKiMii MOHHOTO OOMEHa; peaklui, MOITBEPKIAIOIIIX
CYIIIECTBOBaHHE T€HETHUECKON CBS3M MEXIY BEIIECTBAMH PA3JIMYHBIX KIIACCOB;

PacKpBIBaTh CYIIHOCTh MPOLIECCOB TMAPOJIM3a COJIeH MOCPEACTBOM COCTABICHUS KPaTKHX
MOHHBIX M MOJIEKYJISIPHBIX YpaBHEHUN peakUui, CyITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii TOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OallaHCca ATHX PeaKIlHii;

NPEeJICKa3bIBaTh XapaKTep CPEIbl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (U3NYECKHE M XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(kucimopoJ, 030H, rpaduT, anma3s, KpeMHHUi, 6op, a3or, ¢ocdop, cepa, xyop, HATPUA, KAIUH,
MarHui, KaJbIMid, ATFOMAHUH, *Kele30, Meb, IUHK, cepeOpo) U 00pa30BaHHBIX MMHU CIIOKHBIX
BEIIECTB, B TOM YHCIIE X BOJIHBIX PAaCTBOPOB (aMMHAK, XJIOPOBOJIOPO]I, CEPOBOIOPOJI, OKCHIIBI
yriepona (I, 1V), kpemuus (1V), azora (I, 11, 11, IV, V) u docdopa (I, V), cepst (1V, VI),
CepHHUCTas, cepHas, a30THasgA, ¢ocdopHas, YroibHas, KpeMHHUEBass KHCIOTBl, OKCHIBl U
rugpokcu bl MetaiuioB |A—IA-rpymn, amomunus, meau (11), nuaka, xenesa (11 u 111));

MOSICHATh COCTaB, OTJENBHBIC CIIOCOOBI ITOJNIyYEHHS] W CBOMCTBAa CIIOXHBIX BEIIECTB
(KHCTIOpOJCOepKaIMe KUCIOTHI XJIopa, a30TUCTast, OOpHas, YKCyCHash KHCIOThI M UX COJIH,
ranoreau sl kpeMuus (I1V) u gpocdopa (I u V), okcun u ruapoxcun xpoma (111), nepmanranar
KaJIvs;

OIHCHIBATH POJIh BAKHEHIIINX U3y4aeMbIX BEIECTB B MPHUPOIHBIX IPOIIECCax, BIMSHUAE Ha
KUBBIE OpPraHU3MbI, MPUMEHEHHE B PA3JIMYHBIX OTPACISAX SKOHOMHUKH, HCIOJIb30BAHUE IS
CO3JIaHUs COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

IPOBOJUTh PEAKIMH, MOATBEP)KIAIOIINE KAa4eCTBEHHBIH COCTAB pa3IMYHBIX BEIIECTB,
pacIio3HaBaTh OIBITHBIM ITYTEM COZAEPKalIMecs B BOAHBIX paCTBOPaX MOHBL: XJIOPHUA-, OPOMUI-,
uoaua-, cynbdar-, docdar-, kapOoHaT-, CHIMKAT-, CYIbPUT-, CyIbPHUI-, HUTPAT- U HUTPUT-
MOHBI, THJIPOKCH/I-UOHBI, KaTHOHbI aMMOHHWS, MarHus, KaJbIUs, allOMHHUsA, kene3a (2+) u
xenesa (3+), meau (2+), IMHKa;



OOBSCHATH U MPOTHO3UPOBATH CBOMCTBA BaXKHEHUIIIUX M3y4aEMbIX BEUIECTB B 3aBUCUMOCTH
OT MX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOKHOCTh
NPOTEKaHUS XUMHUYECKUX IPEBPAIICHUN B Pa3lMYHBIX YCIOBHSIX HAa OCHOBE PACCMOTPEHHBIX
3JIEMEHTOB XUMHUYECKON KUHETUKH U TEPMOJNHAMUKHY;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO UM MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIeMEHTa 10 (popMylie COeAMHEHUS], MACCOBYIO JOJIIO BELIECTBA B PaCTBOPE,
MOJIBHYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTA B COSIMHEHUH, MOJIIPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, HAaXOJUTh MPOCTEHIIYI0 (OPMYIy BEIIeCTBa MO MAcCOBBIM WJIM MOJIBHBIM JOJISIM
3JIEMEHTOB, MPOBOJUTH PACUETHl MO YPaBHEHUSIM XUMHYECKHX pEaKIMi C y4eTOM HeJoCTaTKa
OJTHOTO M3 pEareHTOB, MPAKTUYECKOTO BBIXO/A TPOJYKTa, 3HAYCHHs TemioBoro s¢ddekra
pEaKIMHU, ONPEEIIATh COCTaB CMECEH;

coOnrofarh mpaBwia Oe3omacHOM paboTel B 1aboOpaTopu TMPH  UCIIOJIB30BAHUU
XUMHYECKOH mTocynbl U 00OpyAOBaHUS, a TakKe MpaBuja OOpalleHHus C BEUIECTBAMH B
COOTBETCTBUH C MHCTPYKUHUSMH BBITOJHEHHS JTAOOPATOPHBIX ONBITOB M MPAKTHUECKUX paboT 1Mo
MOJIYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHaKa M YIJIEKUCIIOTO ra3a) U PEHICHUI0
AKCIIEPUMEHTANIBHBIX 33]1a4 110 TeMaM Kypca, MPEeJCTaBIATh PE3yJIbTaThl SKCIIEPUMEHTA B hopme
BBIBOJIOB, JI0KA3aTEIbCTB, IPa(pUKOB, TAOJIHUIL U BBIABIATH SMIUPUYECKUE 3aKOHOMEPHOCTH;

NPUMEHSATh OCHOBHBIE OINEpAallMd MBICIUTEIBHON JEATEIbHOCTH (aHAMM3 ¥ CHHTES,
CpaBHEHHE, 0000IIEHNEe, CUCTEMATU3alUIO, BBISIBICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3EH) MpH
M3YYCHUU CBOWCTB BEIIECTB U XHUMHYECKHX PEaKIUil, BIaJeTh €CTECTBEHHO-HAyYHBIMU
METOJaMU MO3HaHUs (HaONoJleHNe, U3MEpPEeHne, MOJAEIMPOBAHUE, SKCIIEPUMEHT (pealbHbI U
MBICJICHHBIN);

NPUMEHATHh TpaBHja OE30MacHOr0 OOpalleHus C BEIIECTBAMH, HCIIONIb3yeMBIMH B
MOBCEHEBHOM KM3HM, MpaBHUja MOBEJICHHS B LENAX COEPEKEHUs 30POBbS M OKpYXKarolein
OPUPOJHON cpeabl, MOHMMAaTh Bpea (OMACHOCTh) BO3JEMCTBUSA Ha JKUBbIE OpraHU3MbI
OTIpEIeICHHBIX BEIIECTB, MOSACHATH HAa TIPUMeEpax CIIOCOObI YMEHBIICHUS U MPEJOTBPAIICHUS X
BPEIHOTO BO3/ICHCTBUS, 3HAYCHUE )KUPOB, OCJIKOB, YTIIIEBOIOB JIUIsl OPTaHU3Ma YeJI0BEKa;

UCIOJIb30BaTh MOJyYeHHbIE MPECTaBIeHUs O cepax NMpodeccHoHaNbHON AeATebHOCTH,
CBSI3aHHBIX C HAayKOH M COBPEMEHHBIMH TEXHOJOTHSMH, KaK OCHOBY AJIs IpOoQecCHOHATBHON
OpPHUEHTAIUH U JJIsi OCO3HAHHOTO BBEIOOpA XUMHUH KaK MPO(UIBHOTO MpeIMeTa MPH MPOJOTKEHUH
00y4eHus1 Ha YPOBHE CPEHETO O0IIEro 00pa3oBaHus;

y4acCTBOBATh BO BHEYPOUHOM NMPOEKTHO-UCCIIEA0BATEIBCKON NEATEILHOCTH XUMHUECKON 1
XUMHKO-IKOJIOTMYECKONH  HANpaBIEHHOCTH, TMPHOOPECTH OMBIT MPOBEIACHUS  Yy4eOHBIX
HCCJIEIOBAaHUM B YCIIOBUSIX 0Opa30BaTENIbHBIX OpraHM3allMi, a TakXKe opraHu3auui (LIEHTPOB)
JOTIOJTHUTEITFHOTO 00pa30BaHMS JETEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LN (pPOBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh bubnuoreka [IOK
11 €CTECTBO3HAHUS U 6 5 https://m.edsoo.ru/ff0d210c
' MPaKTUYECKON JAeSATETbHOCTH
YeJIoBeKa
BelectBa U XMMUYECKHE Bubmorexa [HOK
12 peaiuu 19 1 https://m.edsoo.ru/ff0d210c
Hroro o pasneny 25
Pa3nes 2. BaskHeiimme npeacTaBUTe M HEOPraHUYECKUX BelIeCTB
Boszayx. [TonsThe 0 Tasax. Bu6moreka [IOK
2.1 Kucnopos. OKcHIp! 12 1 1 https://m.edsoo.ru/ff0d210c
99 Bogopox. IToustue o 6 1 Bubmmorexa [IOK
: KHCTOTAX H COMSIX https://m.edsoo.ru/ff0d210c
Boga. PactBopsl. [Tonstue bubmuorexa LHOK
2.3 06 OCHOBAHISX 12 1 1 https://m.edsoo.ru/ff0d210c
OCHOBHBIE KJIaCChl bubmuoreka [{OK
24 HEOPTaHUYECKUX 25 1 1 https://m.edsoo.ru/ff0d210c

COeTUHEHNN
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Hroro no pazneny

Pasznea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. M. MengeneeBa. CTpoenune aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE pPeakuuu

Ilepronnueckuii 3aKOH U
[lepuoauueckas cucrema

3.1 XHMHYECKHUX 3JIEMEHTOB /[. 9
N. MenneneeBa. CtpoeHue
aToma

bubnunorexa LIOK
https://m.edsoo.ru/ff0d210c

XuMudecKas CBS3b. bubmuoreka [{OK
3.9 OKUCIUTENBHO- 10 1 https://m.edsoo.ru/ff0d210c
BOCCTAaHOBUTEIbHBIC
peaKIuu
Hroro mo pazueny 19

HazBanue MmoayJist

PeszepBHOE Bpems 3

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d210c

OBIIEE KOJIMYECTBO YACOB

10 [TIPOT'PAMME 102 >

bubmmoreka IIOK
https://m.edsoo.ru/ff0d210c
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpouabubie IIpakTuuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl

1 [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BelecTa 01.09.2023  https://m.edsoo.ru/ff0d210c

5 [TonsiTrie 0 MeTO/IaX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHH 06.09.2023  https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00OpaTOpUu U IPUEMBI 1 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 07.09.2023  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM

4 YucThle BemecTBa 1 CMECH 1 bubmorexa HOK

B ' 12.09.2023  https://m.edsoo.ru/ff0d26ca
. bubmuorexa [JOK

° Criocobe pasaenerms cmeceit 1 13.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2

6 «Paznenenue cmeceii (Ha mpumepe 1 1 bubmorexa HOK

a . PHNEP 14.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»

7 duznyecknue 1 XUMHYECKHE 1 bubmuorexa [JOK
SIBJICHHS. XUMUYECKast PEaKITusl. 19.09.2023  https://m.edsoo.ru/ff0d28c8
ATOMHO-MOJIEKYJISIpHAs TEOPHSL.

8 JKusub u gestensHoCcTh M. B 1 bubmorexa HOK

8 T 20.09.2023  https://m.edsoo.ru/ff0d2a6e
JlomoHoCOBa
9 ATOMBI U MOJIEKYJIBI U HOHBI 1 bub6nuorexa [IOK
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21.09.2023  https://m.edsoo.ru/ff0d2a6c

10 BemiecTBa MOJIEKYJISIPHOTO U bubnnoreka [HOK
HEMOJICKYJIIPHOTO CTPOCHHUS 26.09.2023  https://m.edsoo.ru/ff0d2a6c

11 [IpocThie U CIIOXKHBIC BEIIECTBA bubmorexa OK
27.09.2023  https://m.edsoo.ru/ff0d2a6c

12 XUMHUYECKHUe AJIEMEHTHI. 3HAKH bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB 28.09.2023  https://m.edsoo.ru/ff0d2be8

13 OTHOcCuTENbHAs aTOMHAs Macca bubnnoreka [JOK
XUMUYECKHUX DJIEMEHTOB. 03.10.2023  https://m.edsoo.ru/ff0d323c

14 3aK0H MOCTOSIHCTBA COCTaBa BEILIECTB. bubmorexa LHOK
04.10.2023  https://m.edsoo.ru/ff0d2eae

15 Xumuueckasi popmya. 05.10.2023 bubnuoreka [IOK
OTtHOCUTENBHAS MOJIEKYJISIpHAs Macca. https://m.edsoo.ru/ff0d2eae

16 Brrunciaenus mo XuMHYECKUM bubmuorexa [JOK
dopmymnam. 05.10.2023  https://m.edsoo.ru/ff0d2eae

17 Beruucnenusa no XuMH4YECKUM bu6mmoreka [IOK
dbopmynam. 10.10.2023  https://m.edsoo.ru/ff0d2eae

18 MaccoBas 1011 XMMHYECKOTO bu6mmoreka [JOK
DJIEMEHTA B COETUHEHUN 11.10.2023  https://m.edsoo.ru/ff0d350c

19 BaneHTHOCTh XUMHUYECKUX 2JIEMEHTOB bubmorexa HOK
12.10.2023  https://m.edsoo.ru/ff0d2eae

20 OrnpezeneHne BaIGHTHOCTH JIEMEHTOB bubnuoteka [JOK
o popmysnam UX COSTUHEHHIA. 17.10.2023  https://m.edsoo.ru/ff0d2eae

91 CocraBrieHre XUMUYECKHUX (HOPMYJT TIO bubnmnoreka [JOK
BaJICHTHOCTH. 18.10.2023  https://m.edsoo.ru/ff0d2eae

22 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmmorexa [JOK
19.10.2023  https://m.edsoo.ru/ff0d2d50

23 3aKOH COXpaHEHHS MAacChl BEIIECTB. bubmmoreka [JOK
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24.10.2023  https://m.edsoo.ru/ff0d3b88
24 XuMHUYeCKue ypaBHCHUS bubmorera [JOK
P 25.10.2023 @ https://m.edsoo.ru/ff0d37fa
25 XUMHUYECKUE YPAaBHCHHS bubmorexa OK
P 26.10.2023 = https://m.edsoo.ru/ff0d37fa
26 [Ipu3Haku U yciaoBUsI IPOTEKAHUS bubmmoreka [IOK
XUMUYECKUX PeaKiui 07.11.2023  https://m.edsoo.ru/ff0d3al6
Knaccudukanus XuMHYECKUX peakiuii
27 (coennHEHUs, PA3I0KEHUS bubmmorexa [JOK
P ’ 08.11.2023 = https://m.edsoo.ru/ff0d3f34
3aMeIeHHs, 0OMeHa)
28 KonuuectBo BemecrBa. MoJib. bu6mmoreka [IOK
MougsipHas macca 09.11.2023  https://m.edsoo.ru/ff0d5230
29 BerunciieHus KoJau4uecTBa BEIIESCTRA. bu6mmorexa [IOK
Momnspraast macca 14.11.2023  https://m.edsoo.ru/ff0d5230
. bubmuoreka [JOK
30 ObobIerRe H CHCTEMATHIAIMS SHARKIL 15.11.2023  https://m.edsoo.ru/ff0d40c4
31 Konrtponsnas padora Nel o teme bubnnorexa [HJOK
«BemiecTBa 1 XUMUYECKUE PEAKLIUN 16.11.2023  https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB
32 BO31yxa. Kucimopoa — aieMeHT u bubmorexa LOK
re 21.11.2023  https://m.edsoo.ru/ff0d448e
MIPOCTOE BEIIECTBO.
33 CrocoObI oTy4YeHus: KUCIOPO/ia B bubnnoreka [JOK
nabopaTopuu. 22.11.2023  https://m.edsoo.ru/ff0d497a
34 [IpakTuueckas pabota Ne 3 mo Teme bubnmoreka [JOK
«[Tony4yenne u coOupaHue KUCIOPOIar» 23.11.2023  https://m.edsoo.ru/ff0d4ae2
CrocoOsI OTy4YeHUsT KUCJIOPO/ia B
35 MPOMBITIUIEHHOCTH. [IpruMeHenne bubmorera [JOK
P P 28.11.2023  https://m.edsoo.ru/ff0d497a

KHCII0pOoJia
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duznueckre 1 XUMUYECKHE CBOMICTBA

36 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [JOK
e t ’ 29.11.2023  https://m.edsoo.ru/ff0d4614
TOpEHue).
XUMHUYECKUE CBOMCTBA KUCIOPOIa
37 (peaxiy OKUCIICHHSI, TOPEHHUE) bubmmorexa LIOK
pedEt > FOPEIHE). 30.11.2023  https://m.edsoo.ru/ff0d4614
[TonsiTHE 00 OKCHIAX
bu6mmoreka [IOK
38 O30 AJLIOTPOIIHS KHCA0POJ2. 05.12.2023  https://m.edsoo.ru/ff0d4614
TennoBoii 3G PeKT XMMUIECKOI
39 peaKIuu, MOHITHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U 06.12.2023  https://m.edsoo.ru/ff0d4790
IHIOTEPMHUYUCCKUX PEAKIIUIX
TormmBo (HedTh, yroib U METaH).
40 3ar }ISHeI-EI/qu];OS . a, CIIOCOOBI zzro bubmorexa LHOK
P AV, 07.12.2023  https://m.edsoo.ru/ff0d4c4a
IPE0TBPALICHHS
41 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BenlecTBo. Haxoxenue B mpupose 12.12.2023  https://m.edsoo.ru/ff0d4dd0
42 du3nyecKre 1 XMMUYECKHUe CBOMCTBA bubmuorexa [JOK
BOJIOpO/IA. 13.12.2023  https://m.edsoo.ru/ff0d4dd0
43 CriocoObI moy4eHus BOAOPoia B bubnuotexa [JOK
n1abopaTopun 14.12.2023  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o reme
44 «Ilonmydyenne u coOupanue BoI0poaa bubmorexa HOK
v . P Aopoa, 19.12.2023  https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY
45 XUMHYECKHE CBOMCTBA BOJOPO/IA. bubmuorexa [JOK
[Tpumenenue Bomopoaa 20.12.2023 = https://m.edsoo.ru/ff0d4dd0
46 MomnsipHblii 005EM ra30B. 3aKOH bubnnorexa [JOK
ABoraapo 21.12.2023  https://m.edsoo.ru/ff0d542e
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Brrunciienus o0b€Ma, KOJIHYECTBA

47 BELIECTBA ra3a I10 €ro U3BECTHOM buGnnorexa [IOK
B . Y 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brrunciaenust 006M0B ra3oB 110
48 ABHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA buGnnorexa [IOK
P . P N 27.12.2023 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUN Ta30B
49 ®duzndeckue cBoicTBa Boabl.Boga B bubmuorexa [JOK
pupoe 28.12.2023  https://m.edsoo.ru/ff0d587a
. bubmuorexa [JOK
S0 XHMHYECKHE CBONCTBA BOIL. https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
o1 Howsrue o kucnoTax u comsx https://m.edsoo.ru/ff0d50d2
59 PactBopsl. PacTBOpUMOCTE BEIIECTB B bubnnoreka [JOK
BOJIC https://m.edsoo.ru/ff0d4dd0
HackrliieHHbIe 1 HEHACBIILIEHHBIE,
53 KOHIIEHTPUPOBAHHEIE U Pa30aBICHHbIE bubmmorexa [TOK
HEHTPHD p https://m.edsoo.ru/ff0d5b40
pacTBOPHI
54 MaccoBas 1ons BellecTBa B pacTBOPE bubmmorexa [TOK
a = pacTBop https://m.eds00.ru/ff0d5b40
[IpakTuueckas pabora Ne 5 o teme
55 «IIpurorosiieHrE PaCTBOPOB C bubnnoreka [JOK
onpenenEéHHON MacCOBOU J10EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
Poiss pacTBOpOB B IpUPOJIE U KU3HU
56 ‘{eJ'IOBI;Ka Kp 0OBO p0TpBi)1 Bl B bubmmorexa [TOK
- RPYIoBop a https://m.edsoo.ru/ff0d6342
pupoje
57 3arpsi3sHEHUE TPUPOAHBIX BoA. OxpaHa bubnmoreka [JOK

N OUYHUCTKA NPUPOAHBIX BOJ

https://m.edsoo.ru/ff0d6342
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bubmuorexa [JOK

58 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI https://m.edsoo.ru/ff0d6342
59 Kontponbnas pabota Ne2 o reme bubnmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
60 Baxwuelinme Kaaccbl HEOPraHUYECKUX bubnnoreka [HOK
COCIMHEHUI https://m.edsoo.ru/ff0d664e
OKcuapl: cOCTaB, KiIaccudUKaIus, bu6mmoreka [IOK
61
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
62 [TosryueHne U XUMHUYECKUE CBOKCTBA bubnnorexa [JOK
OCHOBHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
63 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOTHBIX OKCUJIOB https://m.edsoo.ru/ff0d664e
64 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
aM(}OTEepHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
65 OcHOBaHHUS: COCTaB, KJIaCCH(pUKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
. bubnuoteka [JOK
66 (Cr10cOBEI MOy HeHNs OCHOBAHNHA https://m.edsoo.ru/ff0d67ca
67 XuMHUYECKHEe CBOMCTBA OCHOBAHUM. bu6mmoreka [IOK
[Tonsarue 06 nHIUKaTOpPAX https://m.edsoo.ru/ff0d67ca
[TonsiTue 06 ampoTepHbIX
TUAPOKCUAAX: XUMUYECKUE CBOMCTBA U bubnuoreka [IOK
68 .
nosydyeHue. [Ipumenenne BaxHeHIImx https://m.edsoo.ru/ff0d67ca
OCHOBaHUH
69 Kucnorsl: cocras, knaccuduxanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
70 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnnorexa [JOK

KHUCJIOT

https://m.edsoo.ru/ffOdfee2
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bubmuorexa [JOK

71 X €CKHE CBOW
FIMHTAICCIHE CBONCTBA KHETOT https://m.edsoo.ru/ffOdfee2
79 Comu: cocTaB, KiIacCUpUKaIus, bubmuoreka [JOK
TPYBHUAJIbHbBIC HA3BAHUS https://m.edsoo.ru/00ad9474
bubmuoreka [JOK
73 C : 0
OIH (CPEIIHNE): CIOCOOEI MOTyHeHH https://m.eds00.ru/00ad9474
74 Conu (cpennue), XuMUUECKHE bubnmoreka [JOK
CBOMCTBA https://m.eds00.ru/00ad9474
75 Comnu (cpennue), XuMUYECKHE bubnnoreka [JOK
CBOMCTBA https://m.edso0.ru/00ad9474
76 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnnorexa [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
[IpakTuyeckas pabora Ne 6. Pemenue
DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnnorexa [HOK
77
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
78 I'eneTnyeckas cBsI3b MKy KilaccaMu bubnunorexa [JOK
HEOPraHWYECKUX COCIUHEHU https://m.edsoo.ru/00ad9a50
79 ['eneTnyeckasi CBA3b MEXAY KJIaCCaMU bubnunorexa [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
80 0606 7
ODHICHHE  CHCTCMATH3AMHA SHAHUH https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
81 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmmorexa LIOK
o P https://m.edsoo0.ru/00ad9ela
COEIMHEHU N
[TepBBIe TOMBITKY KIIACCH(PUKAITAN
bu6mmoreka [IOK
82 XUMUYECKUX AiieMeHTOB. [loHsaTHe 0

rpynmnax CXO4HbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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Ilepronnueckuii 3aKOH U

bubmuoreka [JOK

83 [Tepuonnueckas cucTeMa XUMHUYIECKUX
pHoA https://m.edsoo.ru/00ada52c
snemenToB 1. M. MenaeneeBa
84 [Tepuoast TITIBI, TIO/ITPYTIITBI bubmmorexa [JOK
P > TPYHITEL by https://m.edsoo.ru/00ada52c
85 Crpoenue atromoB. COCTaB aTOMHBIX bubnmoreka [JOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I04eK
86 aTOMOB 3JIeMeHTOB [lepuonnyeckoii bubmmorexa [JOK
P https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
3aKOHOMEPHOCTH U3MEHEHHS pajunyca
87 ATOMOB XMMHUYECKUX JIEMEHTOB, bubnnoreka [JOK
METAINYECKUX U HEMETAUTNYECKUX https://m.edsoo.ru/00ada6bc
CBOMCTB 10 TpyMIaM 1 epuoam
HN3meHenune cBOCTB cOe IMHEHNUNI
88 XUMHYECKHX 3JIEMEHTOB B MEPHOJAX U bubmmorexa LOK
P https://m.edsoo.ru/00ada824
rpymnmnax
XapakTepucTuKa XUMHYECKOTO
89 3JIEMEHTA 10 €0 MOJI0KEHUIO B bubnnorexka [HOK
ITepuoauueckoit cucreme /. 1. https://m.edsoo.ru/00ada824
Menpeneesa
3nauenue [lepuonnyeckoro 3aKkoHa
90 JUISl pa3BUTHS HAyKH U npakTuku. J[. W. bubnnorexka [JOK
MenpeneeB — y4€HbIN, M1€1ArOT U https://m.edsoo.ru/00ada96e
rpaKTaHUH
01 DIIeKTPOOTPUIIATETLHOCTH aTOMOB bubnmnoreka [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
92 KoBanenTHast HenossspHas XUMUYeCKast bub6nuorexa [IOK
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CBSI3b https://m.edsoo.ru/00adaab8
03 KoBanenTHas noyisipHasi XuMudeckas 1 bubnnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
o4 Honast xumieckas cpssb 1 https://m.edsogru/OOadac34
bu6mmoreka [IOK
= CTeneH, okucICHS 1 https://m.edsogru/OOadanB
bu6mmoreka [IOK
96 OKHCIIHTEIN U BOCCTAHOBUTEIH 1 httos://m.e dsogru 100adb076
97 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
08 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnnorexa [HOK
peakuu https://m.edsoo.ru/00adb076
99 O00011IeHNE U CUCTEMATU3ALUs 3HAHUN 1 ng;;;f;:oggg Dadb33c
100 Konrtponsnas pabora Ne4 o teme 1 bubnnoreka [JOK
«CTtpoenue atoMa. XUMHUUYECKasi CBA3b» https://m.edsoo.ru/00adb486
101 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
102 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OEPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

Xumus, 8 kiace/ Pymsuruc I'.E., @enpaman @.I°., AkunonepHoe o6mectBo «3mareascTBo

((HpOCBeH_IeHI/Ie»

Xumus.8 kmace: yued. s odmeobpa3oBarensHbix yupexaeanii / O.C. ['abpuenss. - 3-e U3,
crpeorutl. - M.: JIpoda, 2022. - 288 c.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1.I'abpuensan O. C., Bockob6oiinukosa H. I1., Surykosa A. B. HacTonbHas KHUra yunTesns.
Xumus. 8 ki1.: Meroauueckoe rocodue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., AmyxoBa A. B. Tetpaap ais 1a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pa6ort. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kinace». M.: poda, 2022.

3. l'abpuensu, O. C. Metonuueckoe nocodue k yueouuky O. C. 'aGpuensiaa «Xumusi». 8§ Kjiacc
/ 0. C. I'abpuensa. — M. : [Ipoda, 2021. — 1009.

4. T'abpuensn, O. C. Meroguueckoe nmocooue k yueOHuky O. C. 'abpuensna «Xumus». 9 kiace
/ 0. C. I'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : rexHonorndeckue kaptol Kk yaueOHuky O. C. 'abpuensna «Xumus. 8 kiaacey :
meroaunyeckoe nocobue / JI. . AcanoBa. — M. : Ilpoda, 2020

6. Xumus : TexHosorndyeckue kaptol K yueOHuky O. C. 'abpuensna «Xumus. 9 kinacey :
meroaunyeckoe nocobue / JI. . AcanoBa. — M. : [lpoda, 2018

7. Xumusi. 8 ki1.: KonTponbHbie 1 mpoBepouHbie padboThl Kk yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. T'abpuensn, I1. H. bepeskun, A. A. Ymakoa u ap. - M.: [Ipocda, 2022.
JTAaHHBIE

8.Xumus : ypoku B 8 kiacce : mocooue aius yaurens /H. H. 'apa
9.3Xumus. Ypoku B 9 knacce : mocobue s yuurenst /H. H. I'apa

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beeaurenannsiehttp://www.chemnet.ru I'azeta « Xumus» u caiit aus yunurens «5 uay Ha ypok
XUMHUU»

http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHas KOIEKIHS « X MU
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHBIE SKCTICPUMEHTBI:
xumus. Komneknus Poccuiickoro o0meo6pazoBaTebHOr0 mopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii



http://www alhimik.ru Bcepoccuiickast ouMInaa MKOJIbHUKOB 110 XUMUH
http://chem.rusolymp.ru Opranuueckast XUMUs: JJICKTPOHHBIA Y4€OHUK JJIsl CPEAHEH LIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH y4EOHHK

http://www hemi.nsu.ru OTKpbITHINA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraHuroHHasi OTUMITHA/IA 10 XMMHUH: TEJIEKOMMYHHUKAIIMOHHBIN
00pa30oBaTeNIbHbIH IPOSKT



9 KVIACC

BewecTBo M XMMHYeCKas peaKkuus

Ilepnonnueckuii 3akoH. Ilepmommueckas cucremMa XuMU4YecKHx diemeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOAOB, Kallds, KalbLUUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
IIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEMIETKM M BHJA XMMHUYECKOH
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XMMHYECKHE CBONCTBA
BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHEHMM, I€HETHUYeCKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukaius XUMHYECKUX peaklUil M0 pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TeIIoBoMy 3(dekry, Mo H3MEeHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacCTHIO KaTajau3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKHE YPABHEHUS.

[TonsiTue o cxopoctu xumuueckoil peakuuu. ITonstue 06 oOpaTHUMBIX M HEOOPATUMBIX
XUMUYECKHX peakuusax. [IoHsATHME O TOMOreHHBIX M Te€TEpOreHHbIX peakuusax. Ilonsrme o
karamuse. IlonaTme o0 XxXuMuyeckoM paBHOBecHMM. @DakKTOPBL, BIMSIOLNIME HAa CKOPOCThb
XUMHUYECKON PEAKLMH U NIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH, 3JEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI 0 OajlaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHoHBI,
aHUOHBI. MeXaHu3M JHMCCOLMALMM BEIIECTB C PAa3JIMUYHBIMU BHJIAMHU XUMUYECKOH CBS3U.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIIEKTPOIUTHI.

Peakuuu moHHoro o6meHa. YcioBHsl MPOTEKAHUS peaKlMii MOHHOIO OOMEHa, MOJHbIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHWI M COJIEH B CBETE
OpecTaBIeHU 00 3JIeKTpoIUTHUYECKON auccornuanuu. KadyecTBEeHHblE peaklUd Ha HOHBI
[TonsTHE O THIPONIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMIJICHHE C MOJCIIIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIECTB —
METAJUIOB M HeMeTauloB (rpadura W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTM XHMHMYECKOW PEAKIHUH OT BO3JEHUCTBHS Pa3IMYHBIX
(bakToOpoB, UCCIIEOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLUALUU
KHCJIOT, IIenodyed M coneld (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MaTepHalioB), IMpPOBEACHUE
OTBITOB, WIITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BblAelieHue Tra3a, oOpa3oBaHHE BOJbI), OINBITOB, WUIIOCTPUPYIOIIMX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHHe, peakluu pas3iokKeHMs, COCAUHEHUS),
pacro3HaBaHUE HEOPraHWYECKUX BEIECTB C IMOMOIIBIO KAYECTBEHHBIX PEAKIUN Ha HOHBI,
pELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemera/uibl 4 MX COeJUHEHHA

OOmast xapakTepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XVMMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOAECHCTBHE C MeETaulaMH, HEMETallaMu,
mesnoyamu).  XjopoBogopoa. ConsHas KHCIOTa, XUMHYECKHE CBOMCTBA, IOJydYeHHUE,



npuMeHeHue. JeiicTBrue Xjiopa U XJ0pOBOJOPO/ia Ha OpraHu3M 4desioBeka. BaxkHelme Xmopuasl
U MX HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyecKue CBOWCTBA MPOCTBHIX BELIECTB —
KHCJIOpO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHue, (U3NYECKHEe M XMMUYEeCKHe CBOHCTBA. OKCHIBI CEpbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, (U3NYECKHEe U XUMHUYECKHE CBOICTBA
(oOme kak IpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKalle B OCHOBE IPOMBIIUICHHOTO croco0a MosyuyeHus cepHoil KucioTsl. Ilpumenenue
cepHOi KucIoThl. COJM CepPHOM KHCTIOTHI, KAUeCTBEHHAs peakuus Ha cyibdar-uoH. Haxoxnenue
ceppl M €€ CcOoequHEHHMH B Ipupofe. XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl
COEIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
HpPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpUpoie, (QHU3UYECKUue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoslyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KadecTBeHHas peaklids Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyuYeHUE,
duznveckue W XHUMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kilacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HeHHe OKPYKaIoLIled Cpeibl COeAMHEHUS MM a30Ta (KUCIIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcun docdopa (V) u pochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOMCTBa, mosyueHue. Mcnomb3zoBaHue ¢ochaToB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictBa. Ancop6ouus. Kpyropoport yriepoaa B mpupoe.
Oxcuapl yraepona, ux GpU3MUecKue U XMMUYECKHe CBOMCTBA, JIeiiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYEeCKUE MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TI100aIbHOTO MOTEIUIeHHUs KJIMMaTa, MapHUKOBBIM 3QQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL.  Vcronb3oBaHue  KapOOHAaToB B ObITY, MEAWLUHE,
MIPOMBINIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

[TepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBaX KaK O COEJUHEHMSX YIiepojia
(MeTaH, 3TaH, OTWJIEH, AaleTWJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kkuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX MepepaboTKu
(6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHITHE O OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YelOoBeKa. MarepHalbHOE E€IHUHCTBO
OpPraHMYECKUX Y HEOPTaHUYECKUX COECIUHEHHMN.

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupojge. OOmume mnpencrtaBieHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOU KucioTe. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmue
CTpOUTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeToH, ene300eToH. IIpobimembl
0€30I1aCHOT0 MCIIOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:



H3ydeHue oOpa3IoB HEOPTaHMUECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI, POBEACHUE
KAueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxkaromue (QU3NUECKUe M XUMHUYECKHE CBONCTBA TAJOTCHOB M MX COCIUHEHUH (BO3MOXKHO
WCITOJIb30BaHNUE BHJICOMATEPHAIOB), O3HAKOMJICHHE C OOpa3IiaMu XJIOpHIOB (TaJIOTCHHJIOB),
O3HAKOMJICHHE ¢ oOpasmamMu cepbl M €€ COCOUHEHUSIMH (BO3MOXKHO HCITOJIb30BaHUE
BUJICOMATEPHAIOB), HAOMIOJeHHEe Tmpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHCJIOTBI, TIPOBEJICHUE KAYECTBEHHON peaklMu Ha CyJb(aT-uoH ¥ HaOIIOJCHUE MpU3HAKa e
MPOTEKaHUs, O3HAKOMJICHHE C (DM3UYCCKUMH CBOMCTBAMHU a30Ta, Gocdopa U MX COCAUHEHUU
(BO3MOKHO MCIIOJIb30BAaHHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YA0OpEeHHUIA,
MoJlydeHue, coOMpaHue, pacrlo3HaBaHWE W U3YYCHHE CBOWCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUs U Qocdar-uOH U U3yYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBHUE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALTMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIICGHHE C TIPOIECCOM aICOpPOIMM PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojdydeHue, COOupaHue, pacro3HaBaHue
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAaT-UOHbl W W3YYEHHE I[IPU3HAKOB HX MPOTEKAaHMS, O3HAKOMIICHHE C NPOAYKIUEH
CUJIMKAaTHOM MPOMBILIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o teme «BaxHenmue
HEMETAJIJIBI M UX COCIUHCHUS.

MeTaJ/jibl M MX COeTUHEHMS

OOmas xapakTEepPUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxxkenus B [lepuonnueckoit cucreme xumudeckux 3memeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBSI3b M METAIMYECKas KpHUCTAJUIMYECKas
pemeéTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. Pu3MuecKue U XUMUYECKHe
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MetauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBI€ CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIijiaBsl (CTallb, YyT'yH, IIOpaTIOMUHUN, OpOH3a) U
UX MMPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XUMUYECKUX 31eMeHToB /1.
N. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAXOXIEHUE B mpupoae. PU3HMYECKHE U XUMHUUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCHUIIBI HATpHS U Kanus. [Ipumenenue
MICIIOYHBIX METAI0B U MX COCAUHCHUM.

[IlenoyHo3emMenpHBIE METAUIBl MarHuii M KajubLUi: mosiokeHue B Ilepuoamueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOCHUE WX aTOMOB, HaxOXKICHUE B
npupozae. PU3NyecKue U XMMHUYECKHE CBOMCTBA MarHusl U Kajiblusa. BaxkHelme coearuHEeHUs
KanmbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xuMuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOEHHUE aTOMa, HaxoXJAeHUe B npupoae. Ouznueckne 1 XMMHYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenune B Ilepumonunueckoir cucreme xumuueckux »snemeHtoB JI. .
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B mpupojac. OPU3NuecKue 1 XMMUUYECKUE CBOMCTBA
xene3a. Oxkcunpl, ruapokcuasl U conu skene3a (I1) m xeneza (Ill), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMi METa/lIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMHU,
W3y4eHUE PE3YIhTATOB KOPPO3HMH METAUIOB (BO3MOXXKHO HCIIOJIB30BAaHHE BHICOMATEPHAIIOB),



0COOEHHOCTEH B3aMMOJCHCTBHS OKCUIA KaJbIUs U HATPHUS C BOJOM (BO3MOYKHO UCHOJIb30BaHUE
BUJIEOMATEPHAIIOB), MCCJIEIOBAHUE CBOMCTB >KECTKOM BOJBI, MpoIlecca TOPEeHHs Keje3a B
KHCIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUAIOB), IPU3HAKOB  IPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MAarHus, KajbllHs, alFOMUHUA, LUMHKa, xene3a (I1) u xenesa
(1), meau (1), HaGMIOICHHE U ONMKMCAHUE MPOLIECCOB OKPAIIMBAHUSA IUIAMEHH MOHAMH HATPHS,
KU M KaIbLus (BO3MOXXHO HCIIOJIb30BaHUE BHICOMATEPUANIOB), HCCIIEIOBAHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSIUHEHUS».

XuMus 4 OKpYsKaoas cpeaa

BewectBa n MaTepuainbl B IOBCEJHEBHOM >KU3HM 4YeoBeKa. be3onacHoe HCI0JIb30BaHUE
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois TpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYKarollel cpelpl (MpeaenbHas T0MyCcTUMAas KOHIIEHTPAIUs
Beulects, nainee — [1/1K). Ponp XxuMuu B perieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIbI).

Mesxicnpeomemmuuwle cea3u

Peanuzanus MexXnpeaMeTHBIX CBsI3€ MPU U3YYEHUU XMMHHU B 9 Kiacce OCYLIECTBIISIETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK U TOHATHM,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaJINW3,  CHUHTE3,  KiacCU(pUKalus,  MEePUOJUYHOCTb,  HAOIIOJEHHE,  IKCIEPHUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHNUE, MOIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MAaTEpUAIIbI.

®usnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJEKTPUUYECKH 3aps], MPOBOAHUKH, MOJYIPOBOJHUKH,
JTURJIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHME BEIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€AMHMILIBI U3MEPEHUS], KOCMUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunres, asixanue, Ouocdepa, s3KocucTeMa, MHHEpaJbHBbIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BELIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJBI, IOJE3HBIE
HCKOIIa€MBbIE, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHUSI XMMUU B €JUHCTBE YU4EOHOM M BOCIIUTATEIBHOM 1€ TEIHHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMAaMM HOBEJCHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMAIM3ALNN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIaJIETh JOCTOBEPHON MH(OpManueil o mepefoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHCTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATENbCKONW, TBOPYECKOW U JIPYTMX BHJAAX JESITEIHHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IOBEIEHHE W TIOCTYNMKHA CBOWX TOBApPHUIIEH C IMO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHWMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3AX YEIOBEKa C MPHUPOJHON CPEIoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBJIEHHbIE Ha IOJyYeHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
WH(POPMAIIMOHHON M YUTATENBCKON KYJIBTYpHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIHHON paOOTHI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIHCKONU JEATEIPHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 3[0pPOBBIM 00pa3 JKW3HU, OCO3HAHME IOCJIEACTBUH M HENPUATUE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTHUYECKOMY M3yUeHUIO Mpodeccril U TpyAa pa3iIudHOro poja, yBaXeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPaBUJI OS30MMaCHOTO MOBEACHHS IPU paboTe ¢ BEIICCTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUs TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM H IyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBINUICHUA TIpU OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHSIMHU), UCTIOJIH30BaTh MOHATHUS I OOBICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE PACCYXKICHUS (MHIYKTHUBHBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBI3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHME HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KAueCTBE WHCTPYMEHTa IMO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CaMOCTOSTEIBHO IPOTHO3UPOBATH €ro
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INYHbIE METO/IBI U 3aMIPOCHI IPU MOUCKE U 0TOOpe MHPOopMaIK U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpeacTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATH B TMpollecce Y4eOHOH U HCCIen0BaTEIbCKOM
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPENEIATh LENN AEATEIBHOCTH, NIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIM KOPPEKTUPOBAaTh IMPENJI0KEHHBIM alrOpUTM AEWCTBUN NIpU
BBIIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



oOydarlomuMucs Hay4yHble 3HAHHUS, YMEHHs M CHOCOObI JeWcTBUM, crenuduyeckue s

OpeIMETHOW 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYYAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpDHAas Macca, MaccoBass JOJs XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIUIOBON 3 (eKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTpE/IeNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHA ABOTaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe MEPHOABI, COOTHOCHUTH
o0o3Ha4YeHus1, KOTopble UMeroTcsl B Tabnuue «lleproguueckas cucteMa XUMHYECKHX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHThl, HEOPraHMYEeCKHe BElIeCTBa, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIACCOB, IIOATBEP)KJas  ONHCAaHUE TPUMEPAMH  MOJIEKYJSIDHBIX ~ ypaBHECHHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTU3alNI0, KJIACCU(UKAIIUIO, BBISIBICHUE MPHUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYyIOH H J1abopaTOPHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHUCTIOT C TIOMOIIIbIO MHIUKATOPOB (JIakMmyc, peHondTanenH, METUIIOPaHK U Jpyrue).

K xonmy oOyueHus B 9 kijiacce mpeaMETHBIC pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas peaKkuus, XUMHUYECKast
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYEcKas), KpPUCTAJUIMUECKas pEIETKa, KOpPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOH peakluu, MpeleabHO J0ImycTuMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BeEIIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYEeCKHX COEJAMHEHHUSAX, 3apsii HMOHA IO XUMHYECKOU
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro TOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabunuHyto ¢opmy [leproanueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAMYECKON Tabnuue, C
YHCJIOBBIMU XapAaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, oo1Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIO0AM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX MEPUOJOB U TJIABHBIX NOATPYII C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJISITh YPABHEHUS 3JIEKTPOIMTUYECKON TUCCOLMALIMU KUCIIOT, LIEI04YeN U COJel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BellecTBaMU
pa3INYHbIX KIIACCOB;

PacCKphIBaTh CYIIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OalaHCca STHX PEeaKLnii;

IPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJTF0 XMMHAYECKOTO AJIEMEHTa 10 (hopMysie COeTUHEHNsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYCHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, Qocdat-,
CHWJIMKAT-, Cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEMATU3alMIO, BBIABICHHE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



9 KVIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LN (POBbLIE)

Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpaMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThbI padoTshI
Pa3zgea 1. BemmecTBo U XUMH4YeCKHEe peaKkuu
[ToBTOpenue u yriyOiaeHue 3HaHUHA Bu6mmoteka [JOK
1.1 5 1
OCHOBHBIX pa3/eNioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOIMTHYECKAS JUCCOIHALIMS. 8 1 1 bu6nmorexa LIOK
' XUMHYECKUE PEAKI[MH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHHEHUS
51 OO0mras XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' anemeHTOB VIIA-rpynmebl. ["anorens https://m.edsoo.ru/7f41a636
: MEHTOB -TPYIIITEL. "
5 Py P https://m.edsoo.ru/7f41a636
COCTMHEHUS
23| snememros VAapyoras. aoon foogopux | 7 ; Budmore LOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
24| snemnros Nnrponins Someponn 5 1 ,  PuGmorena LK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazueny 25



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

Pazgen 3. MeTaJIbl M X COeIUHEHU S

3.1 OO0I1ue CBOMCTBA METAJLIIO 4 bubnxorexa LIOK
. He CBOWCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiire Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus 4 OKpysKaomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU YEJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
ara nudgpoBbie
Ne n/m Tema ypoka KonTpoabubie IlpakTuueckue A op
Bcero H3y4eHust o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Ezpnonm{:cmdﬁ 3a1<o:. BuGnoreka LIOK
pUOIMYECKas CUCTeMa

1 1 https://m.edsoo.ru/00adb
XUMHYECKHX deMeHToB Jl. U. 01.09.2023 5 92
MenneneeBa -
A —

2 1 https://m.edsoo.ru/00adb
XUMHYECKHX deMeHToB Jl. U. 01.09.2023 5 92
MenneneeBa -
3aKOHOMEPHOCTH B U3MEHEHUU bubnuorexa [JOK

3 CBOJCTB XI/{MI/I‘ICCKI/IX AJIEMEHTOB 1 04.09.2023 https://m.edso0.ru/00adb
MEPBBIX TPEX MEPHOJIOB 6b6
Knaccudukamus 1 HoMeHKIaTypa bubnuorexa LIOK

4 I yp 1 https://m.edso0.ru/00adb
HEOPTaHMUYECKUX BEIICCTB 08.09.2023 762
B ecKoit cBs3 bu6nmoreka [JOK

UJIbI XUMHAYECKOM CBSI3U U TUIIBI

5 g ,, 1 https://m.edsoo.ru/00adb
KPUCTATIMYECKUX PEIIETOK 11.09.2023 ac6
KonTtponbhas padora Nel o teme
«[ToBTOpEHUE U YTrITyOIEeHUE bubmmorexa [TOK

6 . 1 1 https://m.edsoo.ru/00adaab
3HAHUN OCHOBHBIX Pa3/esioB Kypca 15.09.2023 9
8 Kmacca» h

7 Knaccudukanus XuMruaeckux 1 bu6mmoreka [JOK
peaKuii o pa3IuYHbIM 18.09.2023  https://m.edsoo.ru/00adb



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
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IpU3HaAKaM

ch0

[ToHsITHE O CKOPOCTH XUMUYECKOMN

bu6mmoreka [IOK

8 peakiun. [ToHATHE O TOMOTEHHBIX 92 09.2023 https://m.edsoo.ru/00adb
¥ T€TEPOTEHHBIX PEAKIUSIX A e9a
[ToHsITHE O XUMHUYSCKOM
paBHOBecHU. DAKTOPBI, BIMUSIOIINE bubmuorexa [JOK
9 i https://m.edsoo.ru/00adc
Ha CKOPOCTh XUMHUUYECKOW PEaKIINU 95 09 2023 p
1 NO0J0KEHNE XUMUYECKOTO 28c
paBHOBECHS
OKUCIUTENBHO- bubmmorexa LIOK
10 https://m.edsoo.ru/00adc
BOCCTAaHOBUTEJIbHBIC PEAKITUU 29.09.2023 ade
Teopust 37EKTPOTUTUYECKOMN bubnnoreka [JOK
11 muccormanu. CWIBHEIE U cl1a0bIe 02.10.2023 https://m.edsoo.ru/00adc
9JIEKTPOJIUTHI d68
bu6mmorexa [IOK
12 4 i https://m. I
OHHBIEC YPaBHCHUS PEAKIIHIA 06.10.2023 ttps://m.edsoo.ru/00add
448
e
13 P f[ https://m.edsoo.ru/00add
00 2JIEKTPOIUTUYECKON 09.10.2023 548
JIACCOLIMAIIAN -
XHUMHYECKHE CBOMCTBA COJICH B bu6nmoreka [JOK
14 CBETE npeJ:(CTaBneHI:H/I 00 13.10.2023 https://m.edsoo.ru/00add
AIEKTPOIUTHICCKON TUCCOITUAITTT 8b2
bubmuoreka [JOK
15 [TonsiTHe 0 TUAPOIM3E COMei 16.10.2023 https://m.edsoo.ru/00add

9d4
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O00011eHUE U CUCTEMATU3 AL

bubmuoreka [JOK

16 N 20.10.2023 https://m.edsoo.ru/00add
di2
[IpaxTuueckas padora Ne 1. bubmuorexa [IOK
17 «PerieHne 3KCrIepUMEHTAILHBIX 93.10.2023 https://m.edsoo.ru/00add
3amauy bfa
i
18 SEHIpOst https://m.edsoo.ru/00add
JUCCOIHAIUsSA. XUMUYECKHE 27.10.2023 ocO
pEeaKInu B PaCTBOPAX» =
OO61mas xapakTepuCcTHKa bubnnoreka [JOK
19 rajJoreHoB. XMMHUYECKHE CBOMCTBA 10.11.2023 https://m.edsoo.ru/00add
Ha MPUMEpPE XJIopa fe2
XnopoBogopoa. CossiHast KUCIIOTa, bu6mmoreka [IOK
20 XMMHYECKHE CBOMCTBA, MOJyYEeHHUE, 13.11.2023 https://m.edsoo.ru/00ade
pUMEHEHUE 104
[Ipaktrueckas padota Ne 2 o bu6mmoreka [IOK
21 teme «[lomydenue COJ}SIHOI/{ 17.11.2023 https://m.edsoo.ru/00ade
KHUCTIOTHI, U3yYeHHE €€ CBOMCTBY 348
Brruucnenus no ypaBHEHUM bubnnoreka [JOK
22 XMUMHYECKUX PEaKIUi, eClId OJIUH 20.11.2023 https://m.edsoo.ru/00ade
U3 PEareHTOB JIaH B U30BITKE 488
OG1mas xapakTepreTiKa bubmuorexa [JOK
1ast XapaKTEPUCTHK
2 https://m. :
3 anemeHToB VIA-rpymmsl 24.11.2023 62[25 {im.edso0.1u/00ade
ANnOTpOnHBIE MOAU(PUKALIUN bubmuorexa [IOK
24 cepbl. Haxoxxnenue cepsl u e€ https://m.edsoo.ru/00ade

COEIMHEHUH B IPUPOJIE.

27.11.2023

64a
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XHUMHUYECKUE CBOMCTBA CEPBI

CepoBoopo/i, CTpOCHHE,

bu6mmoreka [IOK

25 qmsfmecxne Y XUMHYECKUE 01.12.2023 https://m.edsoo.ru/00ade
CBOICTBa 802
Oxcunpl cepol. CepHas KUCIIOTA, bubmuorexa [JOK

26 (bHSF‘ICCKI/IC U XUMHUYECKHUE 04.12.2023 https://m.edsoo.ru/00ade
CBOMCTBA, TPUMEHEHUE a28
XUMHUYECKUE PEAKIIHH, JIC)KAIIHIC B
OCHOBE HpOMBIH_IJ'IfHHOFO crocoba BuGmiorexa LIOK
TOJTYYCHHUSI CEPHON KUCIIOTHI.

27 i P https://m.edsoo.ru/00ade
XHUMHYECKOE 3arps3HEHNE 08.12.2023 c8a
OKpY’KaroIIen cpeibl -
COCTUHEHUSIMU CEPBI
Berauciienue MaccoBoit 1omu Bubmiorexa LIOK

28 8 https://m.edsoo.ru/00ade
BBIXO/Ia TPOJyKTa PeaKiuu 11.12.2023 c8a
OO61as xapakTepuCcTHKa
aneMeHTOB VA-Tpynimsl. A30T, bubnmnoreka [JOK

29 pacnpocTpaHeHUe B IPUPO/IE, 15122023 https://m.edsoo.ru/00ade
buznyecKkue 1 XUMUYECKHE eab
CBOMCTBa
AMMHuax, ero puznueckKue u bubnnoreka [JOK

30 XMMHYECKHE CBONCTBA, IMOTyYCHUE 18.12.2023 https://m.edsoo.ru/00adf
U TIpUMEHEHHUE 004
[TpaxTuueckast paborta Ne 3 o bubnnorexka [JOK

31 TEME ((HOHy‘—IeHI/IevaMMI/IaKa, 92 122023 https://m.edsoo.ru/00adf
U3YYCHUE €T0 CBOWCTBY 180

32 A3OTHas KUCIOTa, €€ pru3mueckue bu6mmoreka [IOK
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U XUMHYECKUE CBOMCTBA 25.12.2023  https://m.edsoo.ru/00adf
306
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHHSI B KAU€CTBE MUHEPAIbHBIX bubmuorexa [IOK
33 yno0peHuii. XuMu4yeckoe ) 25 12,2023 https://m.edsoo.ru/00adf
3arpsi3HEHUE OKPYKAIOMIEH Cpebl 518
COCMHEHUSIMH a30Ta
®dochop. Okcun dhocdopa (V) u BuGmiorexa LIOK
34 bochopras KeroT, Pusnicciae https://m.edsoo.ru/00adf
1 XMMHUYECKHE CBOMCTBA, 29.12.2023 68a
HOJTy4eHHE B
Hcnonb3oBanue pocdaros B BuGmiorexa LIOK
35 KaHeCTBE MHHEPALHBIX https://m.edsoo.ru/00adf
ynoOpeHuil. 3arpsi3HeHne 29.12.2023 20
npUpOAHOI cpensl hocharamu —
Yraepon, pacripocTpaHEHUE B bubnmnorexa [JOK
36 npupoze, Gu3nvecKue u https://m.edsoo.ru/00adf
XUMHYECKHE CBOMCTBA d9c
Oxcuipl yriaepoja, ux pusnueckue
1 XUMHYECKHE CBOMCTRA. bu6nmoreka [JOK
37 DKOJIOTHYECKHE TIPOOIIEMBI, https://m.edsoo.ru/00adf
CBSI3aHHBIE C OKCHJIOM YTJIepoia ebe
(V)
bubmuorexa [JOK
38 YronpHas KUCIOTa U €€ CONU https://m.edsoo.ru/00ae0
06¢
[Ipaktuueckast pabora Ne 4 mo bu6mmoreka [IOK
39 teme "[lonmydyeHue yriaekucioro https://m.edsoo.ru/00ae0

raza. KauecrBennas pcaKknug Ha

27e
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KapOoHaT-roH"

HCpBOHa‘IaJIBHBIe MOHATHS 00

bu6mmoreka [IOK

40 OpPraHUYeCKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae0
COCIMHEHUSIX YTIIepoia S4e
bu6mmoreka [IOK
41 KpemHuuii u ero coeiMHeHUs https://m.edso0.ru/00ae0
80a
[TpakTuueckas padota Ne 5.
Pelt)meHI/Ie BKCHGI;)I/IMGHT&]'ILHLIX bubmmorexa LIOK
42 . https://m.eds00.ru/00ae0
3aj1a4 1o Teme «BakHeimme b2
HEMETaJUIbl U UX COCTUHEHUS
KonTponsHas padora Ne3 o Teme bu6mmoreka [IOK
43 «Bakueiinme HeMeTaIbl U UX https://m.edsoo.ru/00ae0
COEIMHEHU» el8
OO61as xapakTepuCTHKa
XUMHUYECKHUX JJIEMEHTOB — BuGmiorexa [IOK
44 MEeTAJJIOB. MeTajminyeckas CBsi3b U https://m.edso0.ru/00ael
MeTallIN4ecKast KpucTajindeckas 036
pemérka. Pu3nvecKkue CBOMCTBA -
METAaJIJIOB
XUMHUYECKHEe CBOMCTBA METAILIIOB. bu6mmorexa [IOK
45 DIEKTPOXUMHYUECKUH PsjT https://m.edsoo.ru/00ael
HaANPSDKEHUH METaJlIoB 156
O61mue crnocoOb! MOTyYeHUs
MetaimioB. CrutaBel. Beruucnenus bubnuorexa [JOK
46 10 YPaBHEHUSAM XUMHYECKUX https://m.edsoo.ru/00ael

pEaKIyii, eClIu OJMH U3 PEareHTOB
COJIEP’KUT IIPUMECU

156
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bubmuoreka [JOK

47 [ToHsTHE O KOPPO3UH METAILIIOB https://m.edsoo.ru/00ael
278
bubmuorexa [JOK
48 II{emo4nbBIe METAIIIBI https://m.edsoo.ru/00ael
4h2
OKCHJIBI ¥ THIPOKCH]IBI HATPHS U bubmmorexa LIOK
49 https://m.edsoo.ru/00ael
KaJIus 4b2
bubmuorexa [JOK
50 meHOqIfOSeMeHH{He METaTIb = https://m.edsoo.ru/00ael
KaJIbIIUI U MarHUi
5e8
bubmuorexa [JOK
51 Baxuelme cOeIMHEHNS KATbIIHS https://m.edso0.ru/00ael
5e8
59 O00011eHNEe U CUCTEMATU3 AL
3HAHUH
JKEcTKOCTE BOIBI U CIIOCOOEI €€ bubmorexa HOK
53 yeTpaners https://m.edsoo.ru/00ael
886
[TpakTtuyeckas padora Ne 6 o bubnuoreka [IOK
54 TeMme "JKECTKOCTD BOABI 1 METOBI https://m.edso0.ru/00ael
e€ ycrpaneHus" ae8
bubmuoreka [JOK
55 AmoMuHUR https://m.edsoo.ru/00ael
c64
56 AMpoTepHbIe cBONCTBA OKCHIA U bubnnorexka [JOK

TUAPOKCHIA

https://m.edso0.ru/00ael
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c64

bu6mmoreka [IOK

57 Keneso https://m.edsoo.ru/00ael
dse
OKcuapl, THIPOKCUIBI U COJTH bubmmorexa LIOK
58 ’ https://m.edsoo.ru/00ae3
xenesa (1) u xemesa (1)
oeb
59 O00011eHrEe U cCUCTEMATU3ALIIS
3HAHUH
IIpakTrueckas pabora Ne 7.
PGI!)IHGHI/IG 3KCH€I;)I/IM6HT2UII)HI)IX bubmmorexa LOK
60 . https://m.edsoo.ru/00ae3
3amad 1o TeMe «BakHenmme des
METAaJLIbI U UX COCIMHCHUS -
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH BuGmiorexa LIOK
61 M3 PEArCHTOR /1N B H3OBITKE 1M https://m.edso0.ru/00ael
COJICPKUT IpUMeCcH. Beraucienust 750
MacCOBOH JOJIH BBIX0JIa MPOAYKTa -
peaxiuu
62 O00011eHNEe U CUCTEMATU3 AL
3HAHHUH
Kontponbnas pabota Ne4 o reme
63 «BaxkHeie MeTallIbl 1 UX
COCTMHECHUS)
BemecTBa 1 MaTrepuansl B bubmmorexa LIOK
64 N https://m.edsoo.ru/00ae3
MTOBCETHEBHOM KU3HU YEIIOBEKa f50
65 XUMHUYECKOE 3arpsi3HEHUE bubnmuorexa [JOK
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OKPYKaroIlE Cpebl

https://m.edso0.ru/00ae4
270

Ponp xumuu B perieHun

bubmuorexa [JOK

66 1 https://m.edso0.ru/00ae4
HKOJIOTHYECKUX MPOoOIIeM
270
. bu6mmorexa [IOK
67 Pe3sepBHEIi ypok. 0606?1%“6 1 1 https://m.edso0.ru/00ae0
cCUucreMaTui3alia 3HaHUNU
doa
PesepBHEblil ypok. O0001IIEHHE U bubmmorexa [JOK
68 p YpOr. iu 1 https://m.edsoo.ru/00adb
CUCTEMAaTHU3aluAa 3HaHNUU
33c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

Xumus, 9 kinace/ Pymsutuc I'.E., ®enpaman @.1°., AkiimonepHoe o01iectBo «M31aTeabcTBO

«IIpocBemenue»

Xumus. 9 knace: yae0. aisa o6meoopazoBaTenbHbIX yupexaenuit / O.C. 'abpuensH. - 3-¢
u3., crpeorut. - M.: Jlpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1.I'abpuensa O. C., Bockoboinukosa H. I1., flmrykoBa A. B. HacronpHas KHUra yauTes.
Xumust. 8 ki1.: Meroamueckoe mocobue. - M.: JIpoda, 2021.

2. T'abpuensn O. C., Surykosa A. B. Terpaas 11 1a00paTOPHBIX ONBITOB U TPAKTHYECKUX
pa6ort. 8 k1. K yue6nuky O. C. I'abpuensna «Xumus. 8 kmace». M.: JIpoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yueonuky O. C. ['abpuensna «Xumusi». 8
kiacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meroauueckoe nocodue k yueOnuky O. C. ['abpuensna «Xumusi». 9
knacc / O. C. IN'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonornyeckue kapTel kK yueOHuky O. C. 'aOpuensna «Xumus. 8 kimacc :
Meroandeckoe nmocoowue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumust : TeXHoJIornueckue kapTol K yaeonuky O. C. 'aOpuensna «Xumus. 9 kimacc :
Meroandeckoe nmocoowue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumust. 8 xi1.: KoHTponbHBIE U TpoBepouHble padoThl K yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.
TaHHBIC

8.Xumus : ypokH B 8 kiacce : mocobue s yuurens /H. H. I'apa
9.3Xumus. Ypoxku B 9 kiacce : mocobue ans yuaurens /H. H. I'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

Beenurenannbiehttp://www.chemnet.ru I'azera « Xumus» u caiit as yuurens «51 uay Ha
YPOK XUMHH»

http://him.1september.ru Equnas xomtexkuus LIOP: TIpenmeTHast KomneKus « XuMHUsD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbIC SKCTIEPUMEHTBI:
xumus. Komnekius Poccuiickoro o6meo0pazoBareabsHOTO TopTaia



http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas oauMmnuaza MKOIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Oprannyeckast XUMHEsL: SJIEKTPOHHBINA YIEOHHUK /ISl CPETHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIA y4eOHHK

http://www hemi.nsu.ru OTKpbIThIi KOJUIEIK: XUMHUS

http://www.chemistry.ru JlucraniinonHas OJMMITHA/IA TI0 XUMHUH: TEJICKOMMYHUKAIUOHHBIN
00pa3oBaTeNbHBINA MPOEKT



