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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
IO XUMHHU HA YPOBHE OCHOBHOTI'O OBHIETI'O ObPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNIbTAaThl OCBOCHUS MPOrPAaMMBbI OCHOBHOTO O0IIEro 00pa30BaHMs JOCTUTAOTCS B
XxoJle OOy4YeHHs] XMMHH B €IMHCTBE Yy4eOHON M BOCHHUTATEIbHOW JAEATEIbHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU  POCCHUHCKMMHU  COIMOKYJIBTYPHBIMH ¥ JYXOBHO-HPABCTBCHHBIMH I[CHHOCTSIMH,
MIPUHATHIMU B OOIIIECTBE MpPaBUIaMH U HOPMAaMHU MOBEACHUSI U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOpPa3BUTHUS U COLUATM3AIUN 00yJarOIIIXCSI.

JIM4HOCTHBIE PEe3yNbTAaThl OTPAXKAIOT T'OTOBHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMM U PACHIUPEHHE OIbITA ACSITEIILHOCTUA Ha €€ OCHOBE, B TOM UHUCIIE B
YacTHu:

1) naTpUOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOTO OTHOIIECHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPHYECKOMY M HAay4HOMY
HACJICJTUIO, TTOHMMAHUS 3HAYCHUSI XMMHYECKON HAYKH B JKU3HH COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH
BIIQJIETh JOCTOBEpHOM uHH(pOpMalueld O TMepeloBbIX TOCTIKEHUSX U OTKPBITUAX MHPOBOM H
OTEUECTBEHHOW XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpPOHUCTBE MHUpa U 00IIECTBA;

2) rpaskIaHCKOT0 BOCTIUTAHUSA:

MIPEACTABJICHUS O COIMAIBHBIX HOPMaX M MPAaBWIAX MEKIUYHOCTHBIX OTHOIIECHUN B KOJUICKTHUBE,
KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOHM, ydeOHOMCCIeI0BaTENbCKOM,
TBOPYECKOH W JPYTUX BUAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOW JEATEIILHOCTH
IIpU  BBHIMIOJTHEHUH Y4YeOHBIX, IO3HABATENbHBIX 3a/a4, BBINOJHEHUM XUMHYECKHX OSKCIIEPUMEHTOB,
CO3JJaHUU y4YEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHHUMAHHUIO U B3aMMOIIOMOIIM B IMPOIIECCE ITOM
y4eOHOU [N1eATeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IOBEJCHHE M IOCTYINKHM CBOUX TOBapHILEH ¢
MO3UIIMKA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33PEHUECKHE TPEIACTaBICHUS O BEIIECTBE W XHUMHUYECKON pEaKIMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABISIOLINE OCHOBY JIJISl IOHUMAHUS CYIIHOCTH HAay4HOM
KapTUHBI MHpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aHMMOCBS3SIX
YeloBeKa ¢ MPUPOTHOU CPeloil, O pOoJI XMMHHU B TTO3HAHUH ITUX 3aKOHOMEPHOCTEI;

MO3HABATEIbHBIE MOTHUBBI, HATIPABJICHHBIC HA TTOJIYYCHUE HOBBIX 3HAHUH M0 XUMHUHU, HEOOXOIUMbIE
Ui OOBSICHEHHMsSI HAONIOaeMbIX TMPOIECCOB W SBIEHUM, TO3HABATENbHOW, HMH(DOPMAIIMOHHOW W
YUTATEIBCKON KYJIBTYPhl, B TOM YHCJIE HABBIKOB CaMOCTOATEIbHOW PabOThl ¢ Y4EOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYeHWI0O W TIO3HAHWIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW U HCCIENOBATENbCKONW NIEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJIEHHOCTH U YPOBHS 00YUYCHUS B JaIbHEHIIIEM;

4) popmMupoBaHNSA KYJbTYPHI 310POBbS:

OCO3HaHUE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 >KM3HH, OCO3HAHWE TMOCJIEICTBUN M HENpPUATHE BPEIHBIX MPUBBIUEK (YMOTpeOseHus
QJIKOTOJIs, HAPKOTHUKOB, KYPEHUSs1), HEOOXOJUMOCTH COOJIFOACHUS MpaBml 0€30MacHOCTH TIPH 0OpaIieHun
C XUMUYECKUMHU BEIIECTBAMU B OBITY U PEAbHOM KU3HU;

5) TpyaoBoOro BocnuTaHus:

MHTEPEC K MPAKTHUYECKOMY M3YUEHHUI0 MPOPECCH U TPpyAa pa3IudHOrO pojia, YBAXKECHUE K TPYAY U
pe3yibpTaTaM TPYIAOBOM NEATETHHOCTH, B TOM YHCJE HAa OCHOBE NMPUMEHEHHs MPEIMETHBIX 3HAHUHN IO
XUMHH, OCO3HAaHHBIM BHIOOp WHAMBHUAYATHLHON TPACKTOPUH MPOIOIIKEHHs 00pa3oBaHUS C Y4ETOM
JUYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH,
yCIENTHOW MpodecCuOHANbEHON NeATeTbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B IPO(ECCHOHATLHOM Cpelie;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS

AKOJIOTUYECKH TIeJIECO00pa3HOE OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HH Ha 3emiie, OCHOBE
e€ CyIIecTBOBaHMS, MOHMMAaHHUE IIEHHOCTH 3JI0pOBOTO M Oe3omacHoro obpa3a >KW3HH, OTBETCTBEHHOE
OTHOIIIEHWE K COOCTBEHHOMY (U3MYECKOMY M TICHXHYECKOMY 370POBBIO, OCO3HAaHHE IIEHHOCTH



COOMIOICHHST TIPaBHJI OE30IMaCHOTO TMOBEACHHUS TpH PadOTE€ C BEMIECTBAMHU, a TAKXKE B CHTYaIUsX,
YIPOXKaOUX 300POBBIO U JKU3HU JIFOCH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJTydaeMble TPU W3YYCHUU XWMHH, I PEIIeHUs 3a1ad,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CpPEoM, IJIS MOBBIMICHUS YPOBHS 3KOJOTHYECKOW KYJIbTYPBHI,
OCO3HAHMA TIJIOOATBHOTO XapaKTepa HKOJOTHYECKUX IMPOOJIIeM M IyTed HUX pEIIeHHs IMOCPEACTBOM
METOJ0B XHWMHH, SKOJOTMYECKOIO0 MBIIUICHHS, YMEHHUsS PYKOBOJACTBOBAaTbCS WM B I103HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeIMETHBIX pE3YJIbTaTOB BBIACHSIOT 3HAYMMbIE Ui (OPMUPOBAHUS
MHUPOBO33pEHHUs O0IIeHAYyYHbIEe MOHATHS (3aKOH, TeOpHUs, MPUHIMI, TUNoTe3a, (PakT, cucrema, mpolecc,
SKCIIEPUMEHT W JAPYroe.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpeaMeTax H
MO3BOJISIIOT HAa OCHOBE 3HAHUU U3 3TUX MpeIMEeTOB (POpMHUPOBATH MPEACTABICHHUE O LEIOCTHOW HAYyYHOU
KapTUHE MHpa, ¥ YHUBEpCaJIbHbIC YyUeOHBIC JIeHCTBUS (IMO3HABAaTElIbHBIC, KOMMYHUKATHUBHEIE,
pEerylaTUBHbIE), KOTOpble o0ecrneunBaroT (OPMUPOBAHME TOTOBHOCTH K  CaMOCTOSITEIIBHOMY
TUTAHUPOBAHHIO U OCYILECTBICHHUIO YI€OHOH e TETbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHUSI MCHOJb30BaTh MPUEMBI JOTMYECKOIO MBILIUIEHUS NPU OCBOCHHUM 3HAHWUM: PACKphIBaTh
CMBIC]I XMMUYECKUX MOHATHH (BBIACIATh UX XapaKTE€pHBbIC MPU3HAKW, YCTAHABIMBATH B3aWMOCBS3b C
OPYTUMU TOHSATHSMH), HCIOJIb30BaTh TMOHATUS i OOBSCHEHHUS OTHENbHBIX (DAaKTOB U SIBJICHHIA,
BBEIOMpATh OCHOBAHUS M KPUTECPUU ISl KIACCH(PUKAIMN XUMHUYECKUX BEIISCTB U XMMHUCCKUX PEAKIIHA,
yCTaHABIMBATh MPUYMHHO-CIECICTBEHHBIC CBSI3M MEXAY OOBEKTaMHM HW3YYEHHUS, CTPOHUTH JIOTHYECKHE
paccyxnienust (MHIYKTUBHbBIC, JCTYKTUBHBIC, [10 aHAJIOTUH), Ie7IaTh BEIBOIBI U 3aKITIOYCHUS;

YMEHHE TPHUMEHSTh B TMPOLECCe IMO3HAHUA TOHATUA (TPEIMETHBIE M MeETalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIIH, UCTIOJb3yeMbl€ B XUMUHU, PE0OPa30BBIBATH IIIUPOKO MIPUMEHSIEMbIE
B XMMHH MOJEINIbHBIE MMPEICTAaBICHHUS — XUMHUECKUN 3HaK (CHMBOJI 3JIEMEHTA), XUMU4eckas Gopmysna u
YpaBHCHHE XUMHUYCCKOW pEaklUh — MPH PEHICHUH y4eOHO-TIO3HABATENBHBIX 3a/ad, ¢ Y4ETOM ITHX
MOJEJIbHBIX TPEJCTABICHUN BBISIBIATh M XapaKTEpPU30BaTh CYUIECTBEHHbBIE IPU3HAKA H3Y4aeMbIX
OOBEKTOB — XHMHYCCKHX BEIIECTB W XHUMHYCCKUX PEAKIHH, BBIBISITH OOIIHME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBS3H U MIPOTUBOPEUNS B U3y4aeMbIX MPOLECCAX U SIBICHUSX.

Ba3oBble uccienoBarenbckme 1eldCTBUS:

YMEHHUE HUCIOJIb30BaTh MOCTABIECHHBIE BONPOCH B KAaueCTBE MHCTPYMEHTA MO3HAHUs, & TAKXKe B
KaueCcTBe OCHOBBI Il (DOPMUPOBAHUS THUIOTE3bI MO TIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUU;

npuoOpeTeHrne OmbITa M0 IUIAHUPOBAHHWIO, OpPraHU3AMH ¢ TPOBEJICHUIO  YUYEHUUYECKUX
SKCIIEPUMEHTOB, yMEHHE HaONI0JaTh 3a XOAOM IIPOLecca, CAMOCTOSITENFHO TMPOTHO3UPOBATH €ro
pesyibTaTr, GopMynupoBaTh O0O0OOIIEHUS ¥ BBIBOJABI 10 pe3yjbTaTaM MPOBEAEHHOTO OIBITa,
WCCIIEIOBAHMS, COCTABIATH OTUET O MPOJIEIaHHOM pabdoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOMPATh, AHATTU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIMIO PAa3TUYHBIX BUJOB U (hopm
MIPEACTABJICHUS, MMOJYy4YaeMyl0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JIMTEpATypa XUMHUYECKOTO
COJIep>KaHusl, CIpPaBOYHbIE TTocoOUst, pecypchl VHTepHETa), KPUTUYECKH OLIEHUBATH MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIUIO;

YMEHHE TPUMEHITh Pa3IUYHbIE METOABl U 3ampoChl MPH IMOUCKE U OTOOpe HHPOpMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX JUIsl BBIMOJHEHWS YYEOHBIX M TO3HABATEJbHBIX 3aad
OmpeAeNnéHHOro TUMA, MNpUOOpEeTeHHe OmbITa B  OOJACTH  HCIONB30BaHHUS  HWH(DOPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW, OBJIQJICHUE KYyJAbTYpOH AaKTHBHOTO WCIOJb30BAaHUS Pa3IMYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpATh ONMTUMAIBHYIO (OpMY TpelCcTaBiIeHUs UHPOPMAIUU U
WUTFOCTPUPOBATh peIlaeMble 3aJadd HECIOXKHBIMA CXE€MaMH, JuarpaMMaMH, JpyruMu (opmamu
rpaduKu 1 UX KOMOMHAIUSMU;

YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh B IIpoliecce Y4eOHOM U HCCIIe0BaTENbCKOM e TENbHOCTH
nH(OPMAILIUI0O O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO XO3SIMICTBA W TPAaHCIOpPTAa HA COCTOSIHHE
OKpY>Karole MpUpPOTHON CPEIbI.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:



YMEHHSI 3aJ]aBaTh BOMPOCHI (B XOJe Auayiora u (WJIK) JUCKYCCHM) IO CYIIECTBY OOCYXIaeMoii
TeMbI, (POPMYIHPOBATH CBOU MPEIIOKEHHUS OTHOCUTEIHHO BBITIOJIHEHUSI IPEATIOKEHHOM 3a1a4u;
YMEHHUSI TPEACTABIATh IOJTYUYEHHbBIE PE3YNbTAaThl [1O3HABATEIBHON MAEATEIBHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JeNaTh IMPE3EHTAI[MI0 PE3yJbTAaTOB BBIMTOJHEHUS XUMHYECKOrO SKCIIEPHUMEHTa
(;tabopaTopHOro OIBITa, J1TA0OPAaTOPHOW pabOThI MO WCCIEAOBAHUIO CBOWMCTB BEIIECTB, y4eOHOTO
MIPOCKTA);
yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMHU B COBMECTHOM IIO3HABATEIbHOW H
UCCIIEIOBATENLCKON ACSITEIbHOCTH MPH PEHICHUH BO3HMKAIOUIMX MpoOJieM Ha OCHOBE yuéra OOIIMX
MHTEPECOB U COIJIACOBaHMA TMO3UIMHA (0OCYXAeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD»,
KOOpJUHAIIMSI COBMECTHBIX JACUCTBUN, ONpEICIICHHE KPUTEPHEB IO OIEHKE KayecTBa BBHIMOJHEHHOU
paboThI U ApyTHeE).
PeryasiTuBHble yHHBepcaJIbHbIE YUeOHbIE 1eliCTBHS:
YMEHHUE CaMOCTOSITENIbHO ONPENENSATh LENH JESTENbHOCTH, IUIAHUPOBATh, OCYLIECTBISTD,
KOHTPOJIMPOBATh M MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO IESTENbHOCTb, BHIOMpATh Hambosee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs] YYeOHbIX M MO3HABATENbHBIX 3a/1a4, CAMOCTOSTENIFHO COCTABIISATh HIIH
KOPPEKTUPOBATh MPEUIOKEHHBIN aJITOPUTM ACHCTBUM MPHU BHINOJHEHUH 33JaHUN ¢ YYETOM MOJy4EHUs
HOBBIX 3HAaHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M pPEaKIHiX, OICHUBAaTh COOTBETCTBUE
MOJIYYUEHHOTO pe3yabTaTa 3asBICHHOW 1€, YMEHHE HCIOJNb30BaTh M aHAIU3UPOBATH KOHTEKCTHI,
IIpe/ijlaraéMble B YCIIOBUU 3aJJaHUM.
HNPEIMETHBIE PE3YJIbTATBI
B cocTaBe nmpeaMeTHBIX Pe3yIbTaTOB MO0 OCBOCHHUIO 00S3aTEIILHOTO COACPIKaHUS, YyCTAaHOBJICHHOTO
naHHOU (enepanbHON paboueil mporpaMMon, BBIACISIOT: OCBOCHHbBIE O0YYAIOIIMMHKCS HAyYHbIE 3HAHMUS,
YMEHHMS ¥ CIOCOObI IeUCTBUM, cieMpruecKue Uit IpeAMETHON o0nacTu «XUMHUsI», BUABL AESITENIbHOCTH
[0 TOJYYCHHI0 HOBOT'O 3HAHUS, €0 HWHTEPIpEeTaluy, NMpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IUYHBIX
Y4EOHBIX U HOBBIX CHTYaIIUsIX.
K xonny o6yuenust B 8 kJjiacce npeaMeTHbIE pe3ylbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI OTPaXkaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:
® PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHSITHI: aTOM, MOJEKYJIa, XUMUYECKHI 3JI€MEHT,
MIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOJTHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHAasi M MOJIEKYJIIpHash Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas 0Nl XUMHMUYECKOrO 3JeMEHTa B COEIMHEHMH, MOJSPHBI O0BEM, OKCHUI,
KHCJIOTa, OCHOBAaHHE, COJb, AJIEKTPOOTPHULATEIBHOCTb, CTENEHb OKHUCIEHHUS, XHUMHUYEcKas
peakius, Kiaccu(ukanus peakuuid: peaklMu COEAUHEHUS, peaklUH Ppa3IoXKeHUs, PeaKklUuu
3aMeIIeHUs], peaklIui 0OMEHa, PK30- U AHAOTEPMUYECKUE PEAKIINH, TEIUIOBOM 3P eKT peakuuu,
AP0 aToMa, SJIEKTPOHHBIH CJI0M aToMa, aTOMHas OpOuTallb, paguyc aToMa, XMMUYecKasl CBS3b,
MOJIIpHAsl W HEMOJIApHas KOBaJE€HTHas CBS3b, NOHHAs CBS3b, MOH, KaTHOH, aHHOH, PacTBOp,
MaccoBas J10Jis BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAllKs) B pacTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH W MPUMEHATH 3TU IMOHSITHS
IIPY OITMCAHUM BEILECTB U UX MPEBPAIICHUN;

® UCMOJb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsI COCTaBieHUS (hOpMyJ BELIECTB U YypaBHEHHM
XUMHUYECKUX PEAKIUN;

® ONpeneNsTh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHMSIX, CTEIIEHb OKHCIEHUS
3JIEMEHTOB B OMHApHBIX COEMHEHMSX, MPUHAIJICKHOCTh BEIIECTB K ONpEACNEHHOMY Kiaccy
COCNMMHEHWH 10 QopMyliaM, BHJ XHWMHYECKOM CBS3M (KOBAJICHTHAass W HMOHHAs) B
HEOPraHMYECKUX COECUHEHMSIX;

e packpbiBaTh cMbica Ilepmogmueckoro 3akona JI. WM. MeHnneneeBa: I€MOHCTPUPOBATH
MMOHMMAaHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX JIEMEHTOB OT UX IMOJIOKEHUS
B llepnonnueckoil cucreme, 3aKOHOB COXpPAHEHHMS MacChl BELIECTB, IIOCTOSIHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOTO y4€Husl, 3aKoHa ABOrapo;

® OMNUCHIBaTH M XapaKTepu3oBaTh TaONHuyHylO (opmy Ilepronndeckoil cucTeMbl XMMHUYECKHUX

AJIEMEHTOB: pa3NuyaTh MOHSATHS «TJlaBHas moarpynmna (A-rpymnma)» U «moOodHas MOArpyIa
(b-rpymnmna)», maneie U OoJbLIME MEPHOIbI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE MMEIOTCS B
tabmune «llepuonuueckas cucremMa XuMU4Yeckux seMeHToB /1. M. MenneneeBa» ¢ UuCIOBBIMU



XapaKTepUCTHUKAMU CTPOEHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB M 3apsj sijpa, ooIee
YHCIIO0 3JIEKTPOHOB U PaCcpeieeHNe X T0 3JIEKTPOHHBIM CJI05IM);

KJaccu(UIUpPOBaTh XUMHUYECKUE JIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XUMUYECKHE PEaKIIuu
(110 YMCIly U COCTaBY y4acTBYIOIIMX B PEAKIIMU BEILECTB, MO TEINIOBOMY 3P (PEKTY);
XapaKTepu30BaTh (OMMUCHIBATH) OOIIME XMMMUYECKHE CBOMCTBA BEIECTB PA3IUYHBIX KJIACCOB,
MOJATBEPXK/as OMHCAHUE TpPUMEpaMU  MOJEKYISPHBIX  yYpaBHEHHHA  COOTBETCTBYIOIIHUX
XUMHUYECKHUX PeaKIuii;

MPOTHO3UPOBATh CBOIMCTBAa BEIIECTB B 3aBUCMMOCTH OT HX KadeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHHSI XUMHUYECKUX MPEBPALICHUN B PA3TUYHBIX YCIOBHIX;

BBIUUCIIATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MacChl BEILECTB, MAaCCOBYIO JOJIIO
XMMHYECKOI0 3JeMeHTa 1o (opMyse COEAMHEHUs, MacCOBYIO JIOJIO BEIIECTBA B PAacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEaKInH;

IIPUMEHSATh OCHOBHBIE ONEPAL[MHM MBICIUTEIBbHON JESTEIbHOCTH — aHAINU3 U CUHTE3, CPAaBHEHHE,
0000111eH1e, CUCTEMAaTH3allHI0, KIACCU(PUKALNIO, BbISABICHHE IPUYMHHO-CIIEICTBEHHbBIX CBSI3eH
— JUIS M3YYEHUS CBOMCTB BEUIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAyYHBIE METO[IbI
NO3HaHUs — HaAOIIOAECHUE, HW3MEpPEHHE, MOJEIMPOBAHUE, HKCHEPUMEHT (peaylbHbli U
MBICJICHHBIN );

ClIeZIoBaTh MPaBUJIaM MOJIb30BaHUS XMMHUYECKON MOCYI0M U 1a00paTOpHBIM 000PYAOBaHUEM, A
TaKXe MpaBujiaM 0OpallleHus C BEIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMHU MO BBITOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHUIO M COOMPAHHUIO ra3000pa3HBbIX BEIIECTB
(Bomopoaa M KHCIIOPOAa), MPUTOTOBJIEHUIO DPACTBOPOB C OIpPENENEHHOW MaccoBOM Jojei
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W TPOBOAMTH XHMHUYECKHE OKCIHEPUMEHTHI I10
pacro3HaBaHMIO pPAcTBOPOB IIEJIOYEH M KUCIOT C TIOMOIIBI0 HMHIUMKATOPOB (JIAKMYC,
beHondTanenH, METUIOPAHK U APYTHE).

K koH1y 00yuyeHus B 9 Kjacce npeaAMETHbIE pe3ysIbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUH:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHUI: XMMHUUECKUN AJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHWOH, IMPOCTOE€  BEIIECTBO, CJIOXHOE  BEIIECTBO, BAJICHTHOCTD,
3JEKTPOOTPHUIIATEILHOCTD, CTENIEHb OKUCICHHUS, XHMHUYECKas peakius, XUMHUYECKas CBs3b,
TerI0BOM 3(heKT peakiuu, MoJib, MOJISIPHBII 00BEM, PacTBOP, JIEKTPOJIUTHI, HEINEKTPOIIUTHI,
AJIEKTPOJIUTHYECKAS JTUCCOIMAIMSA, PEaKIUd HOHHOTO OOMEHAa, KaTajlu3aTop, XHMHYECKOE
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE pPEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKuuu, OKHCIUTENb, BOCCTAHOBUTEIb, OKHUCIEHHE W BOCCTAaHOBJIEHHE, aJUIOTPOIUS,
amM(pOTEepHOCTh, XMMHUECKasl CBA3b (KOBAJIEHTHAs, HOHHAs, METAJUTMUECKast), KPUCTAJUIMYECKast
peméTka, KOppO3Us METAUIOB, CIUIaBbl, CKOPOCTh XHMMHYECKOW pEakiuu, MpeaeabHO
nonyctumas konenTpauus 11K BemecTsa;

WJUTFOCTPUPOBATHh B3aHMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUA M MPUMEHSTH OTH TOHSATHUS
MIPU OTIMCAHUH BEIIECTB M MX MPEBPAIICHUH;

UCIONIb30BaTh XUMHUYECKYI0O CHUMBOIUKY JUIsI COCTaBIeHHS (OpPMYN BEIIECTB M ypaBHEHUU
XUMHUYECKUX PEAKIUN;

OTPENEATh BAJIEHTHOCTh U CTENEHb OKHCIICHUS XHUMHUYECKHUX DJJIEMEHTOB B COCIUHEHHSIX
pPa3IMYHOTO COCTaBa, MPHHAJIECKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCy COEOUHEHUU IO
dhopmynaM, BUJT XUMAYECKOHN CBsI3U (KOBAJIGHTHAs, NOHHAS, METAJUTMYECKas) B HEOPTaHUUECKHIX
COCMHEHMSX, 3apsij MOHA MO0 XUMUYECKOW (opmyre, XxapakTep cpeAbl B BOIHBIX PacTBOpPax
HEOPTraHUYECKUX COCAMHEHHH, TUIT KPUCTATUNICCKON PeMETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh cmbicn [lepuoamueckoro 3akona JI. M. MenneneeBa M JAEMOHCTPUPOBATH €rO
MOHMMAaHME: OIMHUCHIBATh M XapakTepu3oBaTh TaOnmuuHyr ¢opmy [lepuoamdeckoit cucTemsl
XUMUYECKUX AJIIEMEHTOB: Pa3INYaTh MOHATHS «TJIaBHAs MOATpyma (A-Tpyrima)» U «Imo0odHas
noarpynna (b-rpynma)», maneie U O0NbIIME TEPUOMABI, COOTHOCHTH O0O03HAYCHHsI, KOTOPHIC
MMEIOTCS B TIEPUOJUYECKON TaOJHUIle, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOSHHUS aTOMOB
XUMHYECKHUX SJIEMEHTOB (COCTaB M 3apsif sAapa, 00IIee YUCIIO ANEKTPOHOB U paclpeaesieHue ux
M0 DJJICKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHWU CBOWCTB
3JIEMEHTOB M MX COEIMHEHMH B mpejenax MajblX NEpPHOJIOB U TIABHBIX MOATPYNN C YYETOM
CTPOEHHUS UX aTOMOB;



KHaCCI/Iq)I/II_[I/IPOBaTB XUMHUYCCKHUC 3JICMCHTBI, HCOPTaHNUYCCKUC BCIICCTBA, XUMHNYCCKUC PCAKIIUN
(Mo 4YWciy M COCTaBY YYacTBYIOIIMX B pPEAaKLUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo
W3MEHEHHIO CTETICHEH OKUCIICHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U cHeuu(UIecKkue XMMHYECKHE CBOWCTBA MPOCTHIX U
CIIO’KHBIX BEIIECTB, MOATBEPIK/Iasi ONMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U MOHHBIX YpaBHCHHN
COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ;

COCTABIISITh YPABHEHUS JICKTPOIUTHYECKON JTUCCOIUAIIMUA KUCIIOT, IEIOYeH U COJICH, TIOTHbIC
U COKpam€HHbIE ypaBHEHHsS  peaklWidi HWOHHOTO OOMEHAa, YpaBHEHHs  PEaKIIHid,
MOATBCPIKAAIOIUX CYHICCTBOBAHUC T€HETUYECKOA CBSA3U MCKAY BCHICCTBAMH PA3JIMYHBIX
KJIaCCOB;

PaCKpbIBaTh CYIIHOCTDb OKHCJIINTCIBbHO-BOCCTAHOBUTCIIBbHBIX peaKI_[I/Iﬁ moCcpcaACTBOM
COCTaBJICHUS SJIEKTPOHHOTO OajlaHCca ATUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOXKHOCTHU TPOTEKAHUS
XUMHAYECKHX MPEBPANICHUN B PA3JIMYHBIX YCIOBHSX;

BBIYHCIISATH OTHOCHUTEIBHYIO MOJCKYJISIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHAYECKOT0 3JeMeHTa Mo (opMysie COSAMHEHHS, MacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIHH;

coOIIr0IaTh MpaBHiIa MOJIB30BAHMS XMMUYECKON ITOCYAO0N U J1a00paTOpHBIM 000pyIOBaHHUEM, a
TAKIKC IIpaBUJIa O6paHI€HI/I$I C BCIICCTBAMU B COOTBCTCTBHUU C MHCTPYKIUAMMU 110 BBIIIOJIHCHUIO
1a00paTOPHBIX XUMHYECKUX OIBITOB IO MOJYYCHHIO M COOMpPaHUIO ra3000pa3HbIX BEIICCTB
(amMmaka M yrieKucioro rasa);

MPOBOJIUTh PEAKIMH, TOATBEPKIAIOIINE KAYeCTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OPOMHII-, HOAMI-, KapOoHaT-, (ocdar-, CHIUKAT-,
Cy.HI)(l)aT-, TUAPOKCUA-UOHEI, KAaTHUOHBI AMMOHUA u HNOHBI HU3YYCHHBIX MECTaIJIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaX HEOPraHUYECKHUX BEILECTB;

IMPHUMCHATH OCHOBHBIC OIICpalilin MBICIIUTEIbHON ACATCIIBHOCTH — aHaJIu3 U CUHTE3, CPAaBHCHUC,
0000I1IeHUE, CHCTEMATHU3alIMIO, BBISBICHUE NMPUYMHHO-CIICICTBEHHBIX CBSI3CH — JUIST M3YYCHUS
CBOICTB BCIIECCTB U XHUMHNYCCKHUX peaKHI/If/'I, CCTCCTBCHHO-HAYYHBIC MCTOABI IIO3HAHUA —
HaOJI0ICHNE, U3MEPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIN ).



COJAEPKAHUE OBYYEHUA
8 KVIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMHM B )KM3HH 4elOBEeKa. XMMHs B CUCTEME HayK. Tena W BellecTBa.
®du3nueckrue CBOMCTBA BEHIECTB. ArperarHoe coctosHue BemiecTB. [loHAaTHe 0 MeTonax IMO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 31eMEHTbl. CHMBOJIBI XHMUYECKUX 3J1eMEHTOB. IIpocTeie u
CJIOKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX D3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcuTeNnbHAsE aTOMHass Macca. OTHOCHUTENIbHAsE MOJIEKYJIsIpHas Macca. MaccoBas
JI0J1s1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KomunuectBo BemectBa. Monbs. MonspHas macca. B3auMocBsI3p KoJaudecTBa, MacChl M 4HMcia
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopMynamMm XMMHUECKUX COSAMHEHHH.

@usznueckue U XUMUYECKUE SIBJICHUSA. XUMUYECKas peakuusl U €€ MpPU3HAKU. 3aKOH COXPaHEHUs
Macchl BemlecTB. XuMHUYeckue ypaBHeHHs. Kiaccupukamuss XMMHUYECKHX peakuui (COeqMHEHUs,
pasNoKeHHs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOH, MpaBuiiaMu paboThl B 1aOOpaTOpUH U IpuéMaMu 0OpaIieHus
c nabopaTopHbIM O00OOpyIOBaHHMEM, HW3Y4Y€HHE W OINHUCaHHE (HU3MUECKUX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEIECTB, HaOmoJaeHue (u3nueckux (IUIaBIIEHHWE BOCKA, TasHUE JbJa, PacTUPAHHE
caxapa B CTYIIKE, KUIIEHHE U KOH/IEHCAUs BO/Ibl) U XUMUYECKUX (TOpPEHUE CBEYH, IPOKAJIMBAaHUE METHON
MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHUCIOTOW) SBJICHHM, HAONIOJEHUE M ONUCaHHE MPU3HAKOB
IIPOTEKAHUS XUMUYECKUX PEAKIMI (pa3yiockeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3aMOJICICTBHE jKeie3a ¢ paCTBOPOM COJIU
menu (1), n3ydenue crmocoO0OB pa3eneHus: CMeceii: ¢ TOMOIIBI0 MarHuTa, (UIBTPOBAaHHUE, BEITAPUBAHNE,
TUCTHIUISIIMS, Xpomarorpadus, MpOBEICHHE OYMCTKHA IOBAPEHHOW CONHM, HaONIOJEHUWE W OMHCAaHUE
pe3yJbTaTOB NPOBEICHUs OIBbITA, MIUIFOCTPUPYIOLIErO 3aKOH COXPAHEHUS MAacChl, CO3/JaHHE MOJEJeH
MOJIEKYI (IIapOCTEPIKHEBBIX ).

Basneiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cMeck razos. CoctaB Bozayxa. Kucinopon — anemeHT u npoctoe BemectBo. Haxoxaenue
KHCIIOpO/ia B IpUpPOJE, PU3NYECKUE U XUMHUECKHUEe CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenue
kuciaopoaa. CrocoObl MOJTY4YEeHHUS KHUCIOpoAa B JabopaTOpHMM M TMPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoa B mpupojie. O30H — aJIoTpoIiHas MoAu(pUKalus KUCIOpoaa.

TemmoBoit  >PdexkT XUMUYECKOW peakluuu, TEePMOXUMHUYECKHE ypaBHEHHUS, 0JK30- U
SHAOTEPMHUYECKHE peakluu. TOIMBO: yrojib M MeTaH. 3arps3HEHHE BO3AYyXa, YCUJIEHHE MapHUKOBOIO
addekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — snemeHT M mpocToe BemiecTBo. Haxoxknenue Bojopoja B mpupoje, (pu3nuecKkue u
XMMUYECKHEe CBOWCTBA, IPUMEHEHHE, CIIOCO0bI nmoydeHus. Kuciaotsl u conu.

Mossipabliii 00b€M ra3oB. Pacu€Tel M0 XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boga kak pacrBoputens. PactBopsl. HacklieHHbIE 1 HEHACHIIIIEHHBIE
pactBopbl. PacTBOpMMOCTH BemiecTB B BoJe. MaccoBas 101 BEIIECTBA B PAcTBOpPE. XHUMHYECKHE
cBoiicTBa BoAbl. OcHOBaHMsA. Poip pacTBOpPOB B NpUpOJE M B KU3HU 4dernoBeka. KpyroBopor Boasl B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccupukanuss  Heopranmyeckux — coeauHeHuil.  Oxcuapl.  Knaccudukanumss — OKCHIOB:
cosieoOpaszyromre (OCHOBHBIE, KHCIOTHBIE, amM(pOTepHBIE) H HeconeoOpasytomme. Homenknatypa
okcu10B. PU3nUEcKre U XMMUUECKHE CBOMCTBAa OKcHI0B. [loydyeHne okcuaos.

OcnoBanus. Knaccudukamuss ocHoBaHUH: MIENOYM U HEpaCTBOpUMBIE OCHOBaHUs. HoMeHkmatypa
OCHOBaHMH. PU3NUECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lorydyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus xkucnot. Homenknarypa xkucnot. @u3zndeckue 1 XUMHYECKHE CBOMCTBa
kucnot. Psan akrusHoctn MmetaiuioB H. H. bekerosa. [lomyyenue Kucior.

Comun. Homenknatypa coseil. @u3nueckre 1 XUMAYECKHe cBoWcTBa cosel. [lomydenue coneil.

I'enernueckas cBA3b MEXKAY KJaCCaMH HEOPraHUYECKUX COECTUHEHUH.

Xumuueckuii IKCnepumenm:



KayeCTBEHHOE OINpeAeiCHUE COJACp)KaHUs KHCIOpoJa B BO3/AyXe, IOJIy4YeHHE, COOMpaHue,
pacrno3HaBaHHe U U3y4eHHE CBOMCTB KHCIIOpOAa, HAOII0eHHE B3aMMOJCICTBHS BEIIECTB C KUCIOPOIOM
U YCJIOBHUSI BOSHUKHOBEHHS U MPEKPALICHUs TOpeHus (Iokapa), 03HaKOMJICHHE C 00pa3liaMu OKCHIOB U
OMMCAaHHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pACMO3HABAaHUE W HW3YYEHHE CBOWCTB BOJOpOJa
(ropenue), B3aumopeiictBue Bojgopoaa ¢ okcuaom wmenu (II)  (Bo3mokHO —umcCHoONIb30BaHUE
BUJIEOMATEPHAIIOB), HaOII0ieHHe 00pa310B BEIIECTB KOJINYECTBOM | MOJIb, HCCIeI0BaHUE OCOOCHHOCTEH
pPacTBOPEHMS BEILECTB C PA3IMYHOM PAaCTBOPUMOCTBIO, IPUTOTOBIECHHUE PACTBOPOB C OIPENCIEHHOU
MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METaJUIaMU (HATPUEM U KaJbI[EM)
(BO3MOXXHO HCIIONIb30BaHME BUICOMATEPHATIOB), HMCCIEJOBAaHUE OOpPA3LOB HEOPTaHWYECKUX BEILECTB
Pa3IMYHBIX KJIacCOB, HAOIIOJEHNE U3MEHEHHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT U IIEIO0YEH,
u3ydyeHue B3aumozeictBus okcuga menu (1) ¢ pactBopoM cepHOIl KMCIOTBI, KHCIOT C METallJaMH,
peakuuil HeUTpaln3aluuu, NOJy4eHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJJHOTO METaJlIa IPyTrUM
U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3aa4 110 TeMe «BakHel11e Kiacchl HEOPraHUYeCKUX
COCTUHEHUN.

Hepuoauveckuii 3axkoH u Ilepumoamyeckass cucrema xuMudeckux »3iemenros JI. MH.
Menpeaeesa. Crpoenne aToMoB. XuMHYecKas CBfA3b. (OKHCIMTEIbHO-BOCCTAHOBHUTE/IbHBIE
peakuuu

[lepBple TOMBITKK KiIacCU(PHUKAIMM XUMHYECKHX d3JieMeHTOB. [loHsTHe O Tpymnmax CXOAHBIX
AJIEMEHTOB (IIEJIOYHbIE W IIEJIOYHO3EMEIbHbIE METAJUIbl, TAJOr€Hbl, WHEPTHbIE TIa3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUIPOKCUIBL.

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuudeckux annemeHTtoB [[. M. Menneneesa.
Kopotkonepuoanast u anuuHonepuoaHas ¢popmsl [leproaudyeckoid CUCTEMbI XUMUYECKUX 3JE€MEHTOB /Jl.
N. Menneneesa. Ilepuonsl u rpynnel. @U3HYECKUN CMBICI MTOPSAKOBOTO HOMEPA, HOMEPOB NEPHOJA U
TPYIIIbI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX sjaep. M3otombl. DnekTpoHbl. CTpo€HHE 3JIEKTPOHHBIX
obonouek atromoB mepBbix 20 xumuueckux aneMeHToB [lepmonnueckoit cucremsr [[. M. Menpeneesa.
XapakTepucTuka XUMHUYECKOTO 3JIEMEHTa IO ero mnojoxxkeHutro B Ilepmommueckonr cucreme [[. U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHUMHUYECKHUX D3JEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U NIEPUOIAM.

3nauenue Ilepuoamueckoro 3axkoHa u Ilepuognueckoil CUCTEMBl XUMHYECKHX 3JIEMEHTOB IS
pa3BuTUA HayKu U npakTuku. [. . MenneneeB — yd€HBIN U TpaXkIaHNH.

Xumuueckasi cBs3b. KoBasieHTHast (MOJsipHAs M HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIILHOCTh
XUMHYECKHX 3JIeMEHTOB. MlOHHas CBA3b.

Crenenp okuciaeHusi. OKHCINUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. l[Iporecchl OKHUCIEHUS WU
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHne oOpa3lloB BELIECTB METAVIOB M HEMETAJUIOB, B3aMMOJIEHCTBHE THUAPOKCHJA LIMHKA C
pacTBOpamMH KHUCJIOT M IIEJIOYEH, MPOBEICHHE OMNBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peaKkIUil (ropeHue, peakliuu pa3iokKeHus, COeIUHEHHS).

Meoscnpeomemnwie ceasu

Peanuzanus MeXNpeaAMETHBIX CBA3CH NMPU U3YYEHHH XMMHMH B § KJacce OCYLIECTBIIIETCS depes
HCIOJIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHITUM, TaK U MOHITHH, SIBISIFOIIUXCS CUCTEMHBIMU
JUISL OTZIE€TBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0111e ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAYYHbIN (akT, TUII0Te3a, TEOPUsl, 3aKOH, aHAJIU3, CUHTE3,
Kiaccuukanus, MepruoAUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIMPOBAHHE, U3MEPEHUE, MOJEIb,
SIBJICHUE.

®dusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJI, U30TOIIbl, PaJINOAKTUBHOCTb,
MOJIEKYJa, SJEKTPUYECKUN 3apsi, BEIIEeCTBO, Tel0, 00BEM, arperaTHoOe COCTOSHHE BELIeCTBa, ras,
¢bu3nyecKkre BEIMYUHBI, €IMHULIBI H3MEPEHHsI, KOCMOC, TUTaHeThI, 3BE3/1b1, CONHIIE.

buonorust: potocuntes, npxanue, onocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaIbl, TOPHbIE MHOPOJbI, IOJIE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTtBo M XUMHYeCKasi peaKIusi

[Tepuonuueckuii 3akoH. [lepuoguueckas cucrema xumuueckux snemeHtoB [[. M. Menneneena.
CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHHHM CBOMCTB XMMMUYECKHUX 3JEMEHTOB IEPBBIX TPEX
[IEPUOJIOB, KaJMs, KajdblUUsg M HMX COCJUHEHUH B COOTBETCTBHM C IIOJIOKEHUEM JJIIEMEHTOB B
[Tepuoanueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHnue BellecTBa: BUAbl XUMUUYECKOW CBA3U. THIIBI KPUCTAIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOJCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Krnaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BellecTB. XHMHUYECKHE CBOMCTBA BEUIECTB,
OTHOCSIIIUXCS K  pa3lMYHbIM  KJaccaM HEOPraHWYECKUX COCIMHEHWH, TIEHETHYecKas CBS3b
HEOPraHUYECKHUX BEIIECTB.

Knaccupukanuss XUMHYECKMX peakluid MO0 pa3iIuYHbBIM HNpHU3HAaKaM ([0 YUCIYy U COCTaBy
YYacTBYIOUIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3(P¢eKTy, MO HM3MEHEHUIO CTENeHEW OKHCICHUS
XUMHAYECKHX 3JIEMEHTOB, MO OOpPAaTHMOCTH, MO YYacTHIO KaTajlu3aTopa). DK30- M 3HIOTEPMHUYECKHE
peakuuu, TepPMOXUMHUYECKUE YPABHEHHUS.

[lonatue o ckopocTH XxuMHUecKo peakiuu. [loHsTne 00 o00paTUMBIX W HEOOPATHUMBIX
XUMUYECKUX peakuusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakiusax. llonstue o karanuse.
[lonsiTue o xumMuyeckoM paBHOBecuU. DaKTOphI, BIUAIOIINE HAa CKOPOCTh XHMMHUYECKOW pEaKkUUU U
MOJIOKEHNE XMMUYECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUH,  AJIEKTPOHHBbIM  OaJlaHC  OKUCIUTENBHO-
BOCCTAHOBUTEIBHON peakuuu. COCTaBIEHUE YPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN C
HCI0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopus 31€KTPOIUTHYECKON AMCCOLMALMH. DIEKTPOJIUTHI U HEIIEKTPOJIUThI. KaTHOHBI, aHMOHBI.
MexaHu3M AMcCOIMalMK BEIIECTB € Pa3jIMYHbIMU BUJAAMH XUMUYECKOW cBs3U. CTeneHb AUCCOLUAIIHU.
CunbHbIe U cradble EeKTPOIUTHIL.

Peaknium wnonHOTO OOMEHa. YCIOBHS TPOTEKAaHHWsS pPEAKIUH HMOHHOTO OOMEHa, IOJHBIE H
COKpallléHHbIE HOHHBIE YypaBHEHHMs peakuuil. CBONCTBA KHUCJIOT, OCHOBAaHMW U COJEH B CBETE
MpEeACTaBICHUN 00 3JeKTpoNUTUYECKOU nucconuanuu. KadecTBeHHbIe peakiiuu Ha WOHBL. [loHsaTue o
TUAPOIU3E COJIECH.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMU KPUCTAIUIMUECKUX PEHIETOK HEOPraHUYECKUX BELIECTB — METAIIOB U
HeMeTaJsIoB (rpadura M anmasza), CIOKHBIX BELIECTB (XJIOpPUAA HATPHs), UCCIETOBAaHUE 3aBUCUMOCTU
CKOPOCTM  XMMMYECKOW  peakIuu OT  BO3ACHCTBUS  Pa3IMYHbIX  (AKTOPOB, HCCIEIOBaHUE
AJEKTPONPOBOHOCTH PACTBOPOB BELIECTB, IMpoOIlecca TUCCOLMALMU KHCIOT, MLIeJo4Yed U cosel
(BO3MOXXHO HCIOJIb30BaHME BHUAEO MaTEpUANIOB), MPOBEACHUE OMNBITOB, WILTIOCTPUPYIOIIUX MPH3HAKH
MPOTEKaHUs PEaKIMii MOHHOro oOMeHa (0Opa3oBaHHME OCajKa, BBIJEICHUE ra3a, 00pa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOLINX HMPUMEPHI OKUCIUTEIbEHO-BOCCTAHOBUTENbHBIX peakluuil (ropeHue, peakuuu
pa3ioXKeHUs, COEIMHEHUs), PACIIO3HABAaHWE HEOPraHMYECKHX BEIIECTB C MOMOUIbI0 KaueCTBEHHBIX
peakuuii Ha HOHBI, PEIIEHUE DKCIIEPUMEHTAIIBHBIX 3aad.

HemeTayibl 1 MX coelMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEeHU
okucyenusa. CtpoeHue U pU3NYecKue CBOKWCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMUYECKUE CBOWCTBA
Ha IIpUMepE XJIopa (B3auMOJIEHCTBUE C METAJUIAMM, HEMETAJIJIaMH, 1eno4amMu). Xiopoogopoa. ComnstHast
KHCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJydeHHe, NpuMeHeHue. JleiicTBue XJiopa M XJIOpPOBOAOpOJa Ha
OpraHM3M uejioBeKa. BakHele XJI0pHuabl U UX HaXOKIEHHUE B IPUPOJE.

O6mras xapaktepuctuka 351eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIE
crereHu okucieHus. CTtpoeHue M (U3MYECKHE CBOICTBAa IMPOCTBHIX BEIIECTB — KHUCIOPOAA M CEpHI.
AnnoTrpornHbie MOAU(UKAIIMK KHCIOpPOJa W Cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOAOpOI,
cTpoeHue, ¢u3n4Yeckue M XHUMUYeckue cBOMCTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KHCIOTHBIX
okcuioB. CepHasi KuCIIOTa, PU3NYECKHE M XMMHUYECKHe CBOWCTBa (0OIIME Kak MpeIcTaBUTelNs Kiacca
KUCJIOT W crenuduueckue). XUMUYECKUE PpeakIUH, JIeXKallle B OCHOBE IMPOMBIIUIEHHOTO Ccrocoda
MOJTyYeHUsI CEpHOU KHCIOTHL. [IpumeHenne cepHor KUCIOThL. CONMM CEpHOM KHUCIOTHI, Ka4eCTBEHHAas
peakuus Ha cynabgaT-uoH. HaxoxeHne cepbl U €€ coelMHEHUH B Mpupoje. XMMHUYECKOE 3arps3HEeHue



OKpY’KaloIllel Cpellbl COSAMHEHUSAMM Cepbl (KUCIIOTHBIE MOXKIH, 3arpsA3HEHHE BO3/yXa U BOJOEMOB),
CIOCOOBI €T0 MPEIOTBPAIICHHS.

OOmrast XxapakTepuCcTUKa 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE
CTETIEHU OKHCIIEHUS. A30T, pacnpoCTpaHEeHHWE B MpHUpoAe, (U3NYECKMe U XMMHYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMHUaK, ero (usuyeckue M XMMHUYECKHE CBOICTBA, IMOJydyeHHE H
npuMmenenue. Coiav aMMOHUS, UX (U3NYECKUE U XMMHUYECKHUE CBOMCTBa, mpuMmeHeHue. KadecTBeHHas
peakiys Ha MOHBI aMMOHUS. A30THasg KHUCJIOTa, €€ moiydeHue, (U3nYecKrne U XUMHUYECKHUEe CBOHCTBA
(obmume kak mpeAcTaBUTENS Kjacca KHCIOT W crnenuduyeckue). lcnonab3oBaHue HUTPATOB U CoOJeit
aMMOHHSI B KayeCTBE MHHEPAIbHBIX YHAOOpeHHH. XHMHUUYECKOe 3arpsi3HEHHE OKPYXKAIOIIeH Cpelbl
COCIUHEHUSMHU a30Ta (KUCIIOTHBIC MOXIW, 3arpsi3HEHHE BO3AyXa, MOuYBbl U BoAoEMOB). Docdop,
aiotpornHbie Moaudukanuu docdopa, dhusmueckue u xumudeckue cporictBa. Oxcun docdopa (V) u
dbochopHas kucinora, puznyeckue U XMMHYECKHUE CBOICTBa, momydeHue. McnonszoBanue ¢ocdaroB B
Ka4yecTBE MUHEPAIbHBIX yI0OpEHUH.

OO6mas xapakrepucTtuka 3J1eMeHTOB [VA-rpynmbl. OcOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIE
CTETIEHU OKHUCICHHsS. YTIIEPOJ, aJUIOTPOIHbIE MOAU(HKALINHN, PACIPOCTPAHEHHUE B IPUPOAE, (PU3HUECKUEe
U XuUMHYeckue cBoiictBa. Ancopobums. KpyroBopor yriepoma B mpupone. OKcuIbl yriiepoja, UX
¢usnyeckue U XMMUYECKHE CBOMCTBA, JEHCTBHE HA JKUBBIC OPraHU3MBI, MOJYYEHHUE U TPUMEHEHHE.
DKojoru4eckre npobiemsbl, cBsi3aHHbIe ¢ okcuaoM yriepona (IV), rumoresa rnodaabHOTO0 MOTEIUICHUS
KJIUMara, MapHUKOBBIN 3 (deKkT. YTolbHas KUCIO0Ta U €€ COH, NX (PU3NYECKHe U XUMUYECKHE CBOMCTBA,
nojiyueHue u npumeHeHue. KadectBenHas peakuus Ha kapOoHaT-uoHBL Mcmonb3oBanue kapOOHATOB B
OBITY, MEMIIMHE, IPOMBIIUIEHHOCTH U CETCKOM XO3SIHCTBE.

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COENMHEHUSX yriepoaa (MeTaH,
3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHas KuciaoTa). [IpupogHble HCTOUYHUKHU YIII€BOJOPOI0B
(yronab, mnpupoAHbldi Tra3, HEPTb), MPOAYKTHl HUX TMepepaboTku (OeH3WH), UX poib B OBITY U
pOMBIIITIEHHOCTH. [loHsTHE 0 OMONIOrMYeCKH Ba)KHBIX BEIECTBAX: XKUpPax, OENKax, yrieBoJax — U UX
pOJU B )KM3HM ueloBeka. MaTepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COSAMHEHUH.

Kpemuuii, ero ¢gusnyeckue u XMMHUYECKUE CBOMCTBA, IOJlyueHHUE U HpuMeHeHue. CoeauHeHUs
KpemHusi B mnpupozge. OOmme mnpezncraBieHuss o6 okcune kpemuus (IV) um kpeMHUEBOW KuUCIOTE.
Cunukartel, UX HCIOIB30BaHKUE B OBITY, B MPOMBIIUICHHOCTH. BakHeiue CTpouTeIbHbIE MaTepHAIIbL:
KepaMuKa, CTEKJO, LEeMeHT, OeToH, xene300eroH. IIpobOrembl 0G€30macCHOrO  HCIOJIB30BAHUS
CTPOMTENbHBIX MAaTEPUaJIOB B TOBCEAHEBHON KU3HU.

Xumuueckuui Ikcnepumenm:

n3ydeHue oOpa3lloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJISHOM KHUCIOTBI, IpPOBEICHHE
KayeCTBEHHBIX pEaKIMi Ha XJIOPUA-UOHBI U HaONIO/EeHHEe MPU3HAKOB MX TMPOTEKAHUs, OIbITHI,
oTpaxawluue (u3nueckue M XUMHUYECKHE CBOWCTBA TaJlOT€HOB W HX COEIMHEHUH (BO3MOXHO
UCMOJb30BAaHUE  BUAEOMATEPUATIOB), O3HAKOMJIEHHME ¢ oOpa3uamu XJOpPUIOB  (raJOT€HH]IOB),
O3HaKOMJIEHHE ¢ o0Opa3laMH cepbl U €€ COeAMHEHHUAMU (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPUAIIOB),
HaOIoieHne Tpolrecca OOyrJMBaHMUs caxapa MojA AEHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI,
M3Y4YEHHE XUMUYECKHX CBOMCTB pa30aBIe€HHON CEpHON KUCIIOTHI, IPOBEACHHE KaUeCTBEHHOM peakliuy Ha
cynb(ar-uoH U HaOJrOeHUE MpHU3HAKa €€ MPOTEeKaHMs, O3HAKOMJIEHHE C (DPU3MYECKHMMM CBOWCTBAMHU
a3zoTa, hocopa U UX COEAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHUJEOMATEPHUAIIOB), 00pa3aMHi a30THBIX
u ¢ochopHbIX ynoOpeHuil, monyueHue, coOMpaHue, paclio3HaBaHHE M H3yuyeHHE CBOICTB aMMHaka,
MIPOBEJICHUE KAueCTBEHHBIX pEaKklUUi Ha HMOH aMMOHMS U (¢ocdaT-HOH U HU3yYEHUE IMPU3HAKOB HX
NPOTeKaHMs, B3aUMOACUCTBUE KOHIIEHTPUPOBAHHOW Aa30THOW KHUCIOTHI C MeAblo  (BO3MOXKHO
HCIOJIb30BaHNE BUJEOMATEPHATIOB), W3YYEHHE MOJeNiell KPUCTAIIMYECKUX PEIIETOK anmMasa, rpadura,
¢bymiepeHa, 03HAaKOMJIEHHE € MIPOIIECCOM aJICOPOLIMU PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM U
YCTPOMCTBOM MpOTHUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE U HM3Y4YE€HHE CBOWCTB YIJIEKHCIIOTO
rasa, MpoBeJCHNWE KAaYeCTBEHHBIX peakIMii Ha KapOOHAT M CHJIMKAT-MOHBl U M3y4eHHE NPHU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJIEHME ¢  NPOAYKIMEH  CHJIMKATHOM  TNPOMBIIUIEHHOCTH,  pElIeHHe
SKCIIEPUMEHTAJIBHBIX 33a4 110 TeMe «BakHele HeMeTaluIbl U UX COETUHEHUS».

Metaniabl M UX COeIMHEHUS

OOmiast XapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJIOB Ha OCHOBAHUHU HUX TOJIOKEHUS B
[Tepuonnueckoii cucreme xumuueckux snemeHToB J[. M. MenzaeneeBa u crpoeHusi atomoB. CTpoeHue
MeTaJlJIOB. MeTrajuinyeckasl CBA3b U METAUIMYECKAss KPUCTAUIMYECKas PEIIETKA. DJIEKTPOXUMHUUECKHUU
psan HanpsbkeHuM wmetamioB. Du3nyeckre M XUMHUYECKHe cBoWcTBa MeTayioB. OOmiMe crnocoOsbl



MOJTy4eHUs: MeTaiyioB. [IoHATHE O KOPPO3UM METAUIOB, OCHOBHBIE CHOCOOBI 3AIIUTHI UX OT KOPPO3HH.
CmuniaBsl (CTalb, YyTYH, TIOPATIOMUHUN, OpOH3a) M MX IPUMEHEHHE B OBITY U TPOMBIIIICHHOCTH.

[Ilenounsle MeTaIbl: moOJIOKEeHUE B Ilepuogmyeckoil cucreMe XuMHU4YecKux diaeMeHToB [ M.
MenpeneeBa, CTpOCHHE UX aTOMOB, HaXOXJeHHe B mpupoje. dusndeckne nu XMMHUUECKHE CBOMCTBA (Ha
npuMepe Hatpus U Kanus). OKCUAbI U TUAPOKCUABI HATPUS U Kanus. [IpuMeHeHune mienouHbIX METaIOB
U UX COCOUHEHUN.

[Ilero4HO3EMENBHBIE METAJUIBI MAarHuid M KaJlbLMi: IOJoKeHHe B llepuoauyeckon cucreme
xumuueckux snemenToB Jl. 1. MenzeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJIEHUE B Mpupoae. Puznyeckue
U XMMHUYECKHE CBOMCTBa MarHus W Kaiblus. BaxHeimne coenvHeHus KanblLMs (OKCHJ, TMAPOKCHI,
conu). JKEcTKocTh BOJbI U CLIOCOOBI €€ yCTpaHEHHUSI.

AmoMmunuil: nonoxenue B llepuoauyeckon cucreme xumudeckux 3ineMeHToB 1. 1. Menneneesa,
CTpOCHHE aToMa, HaxoxkjaeHue B mnpupone. DPuznyeckue U XUMHUYECKHE CBOWMCTBA aFOMHHHSL.
AmdoTepHbIe CBOWCTBA OKCH/IA U TUPOKCHIA ATIOMUHHUSL.

Kenezo: nonoxenue B Ilepuonnueckoit cucrteme xumuueckux sneMeHToB . WM. Menpneneesa,
CTpPOEHHME aToMa, HaxoxkJeHue B npupone. dusnueckue M XUMHUECKHE CBOMCTBa jxene3a. OKcuipbl,
ruapokcubl u coiu xxenesa (1) u sxenesa (II1), ux cocra, cBOKCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3lamMi METalIOB U CIUIABOB, UX (PU3NYECKUMH CBONCTBaMH, H3Yy4CHUE
pe3yIbTaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUS OKCHAA KaJbLIUS M HATPUS C BOAOW (BO3MOXKHO HCIOJb30BAaHUE BUICOMATEPHUATIOB),
HCCIIEIOBAaHNE CBOMCTB JKECTKOM BOJBI, IIpollecca TOpPEHUs Kejle3a B KHUCIopone (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPHAIIOB), IPU3HAKOB MPOTEKAaHUs KaYeCTBEHHBIX PEaKIMil Ha MOHBI: MarHus,
KaJIbIIMS, allOMUHMS, 1MHKa, xene3a (1) u xxenesa (II1), menu (I1), HaOGroeHe U ONMCAaHKE TIPOLIECCOB
OKpalllMBaHUsl TIJaMEHM HWOHAMM HATpus, Kalusig ¢  Kajblusd (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB T'MIPOKCHA aIFOMUHUSA U TUIPOKCHIA LIMHKA,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4 0 TeMe «BakHel1e MeTaibl U UX COeIUHEHUSY.

XuMHus H OKpYy:KaloLas cpeaa

BemecTBa 1 MaTepuansl B MOBCEAHEBHON KM3HU 4YeloBeKa. be3omnacHoe MCIob30BaHNUE BEIIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBast momMoIp npu XMMHUYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpY)KawIled cpenbl (MpeaenbHas AOMyCTUMas KOHILIEHTPALUs
Beniects, nanee — [1JIK). Ponb XxumMuu B penieHnu 3K0J0THYeCKUX MpooIIieM.

Xumuueckuii IKcnepumenm:

n3y4yeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIIOB, TOJIMMEPHBIE MaTEPUAJIbI).

Mesicnpeomemmnie céasu

Peanu3zanus MeXNnpeaMETHBIX CBA3€H MpPU U3yUYEHWH XMMHU B 9 Kjacce OCYIIECTBIISIETCS depes
MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISIONINXCS CUCTEMHBIMH
JUISL OT/I€TIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.

OO01Ire ecTeCTBeHHO-HAYYHbIC TIOHSTHS: HAYYHBIN (aKkT, TUIIOTe3a, 3aKOH, TEOpUs, aHAINU3, CHHTE3,
KJIaccupuKalys, NEePUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb,
SIBIIGHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MAaTEpUATIbL.

®duszuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/, U30TOIbI, PaOaKTUBHOCTD,
MOJIEKYJa, OJJEKTPUYECKUN 3apsii, TPOBOJHUKH, TMOIYIPOBOJHUKH, AUDICKTPUKH, (POTOIIEMEHT,
BELIECTBO, TeNO, OO0BEM, arperaTHOe COCTOSIHME BEILIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTbD,
KpUCTANTUYECKasl pemIéTka, CIJIaBbl, (DU3WUECKHE BETUYMHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COMHIIE.

buonorusi:  ¢gorocuHTe3, abIxaHue, Ouocdepa, SKOcHCTEMa, MHHEpalbHBIE YI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpalbl, TOPHbIE MOPOJbI, IOJIE3HbIE HCKOIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC

Ne HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Ié:;i:j::,i: ‘laC[(I);Kmqecme JJICKTPOHHEIC (HBPOBLIC)

n/n Bcero padoTe: paGoTEl o0pa3oBaTe/bHbIE PeCypChl
Paznean 1. IlepBoHayaibHble XMMHYECKHE TIOHATHS
L Xt b obmer cctecoant 1 2 hitps /i edsoo.w TP41837c
1.2 BermecTBa 1 XUMHUYECKHE PEAKIIUA 15 1 https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20
Pa3nes 2. BaikHelilmme npeacTaBuTe/ Il HEOPraHUYeCKUX BelllecTB
2.1 Boznyx. Kucnopon. ITonsitie 06 okcugax 6 https://m.edsoo.ru/7f41837¢
2.2 Bomopon. [lonstre 0 KHCIoTax U COMsIX 8 1 https://m.edsoo.ru/7f41837¢c
2.3 Boga. PactBopsl. [TonsiTue 06 ocHOBaHHSIX 5 1 1 https://m.edsoo.ru/7f41837¢
24 OcHOBHBIE KJ1acChl HEOPraHUYECKUX COEIMHEHUN 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Paznen 3. Ilepumoamueckmii 3axkoH u I[lepumoamueckasi cucrema xumudeckux IjaemMeHToB [ M. MenngeneeBa. CtpoeHue aToMoB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Tepuonnueckuii 3akoH u llepuoanyeckas cucrema
3.1 xumuyeckux dnementoB  JI. M. MeHpaeneesa. 7 https://m.edsoo.ru/7f41837¢
Crpoenue atoma

XuUMHU4YeCKast CBA3b. OKHUCIIHTEIBHO-

3.2 8 1 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTCIIBHBIC PCAKITNN

Uroro no pazneny 15 https://m.edsoo.ru/7f41837¢

PesepBHOe BpeMms Ha MOBTOpeHUE U 000011IeHNE 3 1 https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 5
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9 KVIACC

KoauuecTBO 4acoB

N HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbI JJCKTPOHHEIC (HPPOBLIC)
n/n pa3j porp Beero KouTpoabHble TpakTuyeckune 06paz0BaTeNLHBIE PecypehI
padoTHhI padoThI
Pa3znen 1. BeniecTBO U XUMHUYECKHE PeaKIUU
11 [ToBTOpEeHME U yriaydiieHne 3HaHUH OCHOBHBIX 5 1 https://m.edsoo.ru/741a636
pa3nenoB Kypca 8 kiacca
12 OCHOBHUBIG 3aKOHOMEPHOCTH XUMUYECKUX 4 https:/m.cdsoo.ru/7f41a636
peakuui
1.3 ICKTPOIMTHHECKAS MCCOUUAIIAA. 8 1 1 https://m.edsoo.ru/7t41a636
XUMUYECKHE peakllii B pacTBOPAx
Wroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
p,] | OOWast XapaKTEpUCTHKa XUMUHICCKIX 4 1 https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpymnmsl. ["anorenst
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 snementoB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COETMHEHUS
OO6m1ast XxapakTepruCTUKa XUMUUECKUX
2.3 snementoB VA-rpymmsbl. A30T, hocdop u ux 7 1 https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mmas XxapakTepruCcCTHKa XUMHUIESCKUX
2.4  osnementoB [VA-rpynnsl. Yriepoa u KpeMHUIH 8 1 2 https://m.edsoo.ru/7f41a636
Y X COCIMHEHUS
Hroro no pazneny 25
Pazgen 3. Merajuibl U MX COeIMHEHMSI
3.1 | OOuiue cBOMCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
3.2  Baxneiimme MeTaUTbI U UX COSAMHECHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
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Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa

4.1 ‘ BemiecTBa u MmaTepuaisl B KU3HU YEJIOBEKA
Uroro no pasneny

PesepBHOE BpeMs Ha IOBTOpPEeHHE U 00001IIeHIE

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

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

OBILIEE KOJIMYECTBO YACOB I1O
IMPOI'PAMME

68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Jdara nuzyyenus

Bcero

KP

1P

A

b

B

r

DJIeKTPOHHBIE HU(POBLIE
o0pa3oBaTe/IbHBIE pecypehl

IIpenmer xumun. Poib XMMHMM B JKU3HH YEJIOBEKA.
Tena wu BemecrBa. BBOIHBIM MHCTPYKTaX IO
TEXHUKE O€30I1aCHOCTH.

4 cen

1 cen

1 cen

4 cen

1 cen

https://m.edsoo.ru/ff0d210c¢

[lonssiTue o0 Merogax TO3HAHUS B  XUMHHU.
JlaGoparopubiii  ombiT «M3ydeHWE © ONMUCAHUE
(bu3MYECKUX CBOMCTB O00pa3llOB HEOPraHMYECKHUX
BEILIECTB)

7 ceH

4 cen

5 cen

7 ceH

4 cen

https://m.edsoo.ru/ff0d227e

UYucteie BemiectBa U cMmecu. CriocoObl pazieneHus
cmeceit. Jlabopatopuslil onbIT «M3ydenne cnoco6oB
paszfenenus cMecei (C TOMOIIIbI0 MarHUTa)»

11 cen

8 cen

8 cen

11 cen

8 cen

https://m.edsoo.ru/ff0d23dc

ITpaktnyeckas pabora Ne 1 «[IpaBuma paboTsl B
naboparopun W NpUEMBI  OOpalieHus ¢
1a00paTOPHBIM 000PYIOBAaHUEM

[IpakTuueckas pabora Ne 2 «Pa3nenenue cmeceit (Ha
pUMEpe OYUCTKH ITOBAPEHHOMN COJIN)»

14 cen

18 cen

11 cen

15 cen

12 cen

15 cen

14 cen

18 cen

11 cen

15 cen

https://m.edsoo.ru/ff0d26ca

https://m.edsoo.ru/ff0d28c8

ATOMEI 1 MOJICKYJIbL

XUMUYECKHE  JJIEMEHThl.  3HaKu  (CHMBOJIBI)
XUMHUYECKHUX 3JIEMEHTOB

21 cen

25 cen

18 cen

22 ce”

19 cen

22 ceH

21 cen

25 cen

18 cen

22 ceH”

https://m.edsoo.ru/ff0d2a6¢c

https://m.edsoo.ru/ff0d2be8

IIpocteie u cnoxHble BemecTBa. JlabopaTopHbIi
onbIT «Onucanue (U3NUECKUX CBOWCTB 00pa3LoB
HEOPraHWYeCKUX  BEUIECTB  —  METALUIOB U
HEMETAIIJIOBY

28 ce”

25 cen

26 ce”

28 ce”

25 cen

https://m.edsoo.ru/ff0d2a6¢

10

ATOMHO-MOJNIEKyNIsipHOe  ydeHue.  [lepBuuHBIH
MHCTPYKTaX 110 TEXHUKE O€30IacCHOCTH.

3aKOH MOCTOSHCTBA COCTaBa BELIECTB. XUMHUYECKAs
dbopMyna. BaleHTHOCTP aTOMOB  XMUMHYECKHX
anemeHToB. JlaGopatopubeiii  ombIT  «Co3maHue
MOJIETIEN MOJIEKYJI (IIApOCTEPIKHEBBIX )»

2 OKT

5 OKT

29 ceH

2 OKT

29 ceH

3 OKT

2 OKT

5 OKT

29 cen

2 OKT

https://m.edsoo.ru/ff0d2d50

https://m.edsoo.ru/ff0d2eae
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KoanuecTBo yacoB

Harta usydyenust

Ne DJeKTpoHHBIE HM(POBHIE
Tema ypoka

n/n Beero KP P A B B r hi | o6pa3oBaTe/IbHbIE pecypehbl
OrtHocutensHasgs aroMHas wmacca. OTHOCHTEILHAs

11 1 90KT O6OKT | 60KT | 9 OKT | 6 OKT https:/m.edsoo.ru/ff0d323¢
MOJIEKYJISIpHAas Macca
MaccoBas Ol  XMMHYECKOIO  DJEMEHTa B

12 A 1 12 okt 9 okt 10 oxT 12 OKT| 9 OKT https://m.edsoo.ru/ff0d350¢
COETMHEHHNH

13 ' KosnnuectBo BeniectBa. Moib. MomnsipHast Macca 1 16 okt 13 oxT 13 okT 16 OKT 13 OKT https://m.edsoo.ru/ff0d5230
dusnueckne U XUMHUYECKHE SBJICHUA. XHUMHAYECKAs

14 1 19 okt 16 okt | 17 okT 19 OKT 16 OKT https:/m.edsoo.ru/ff0d37fa
peakiusi.
I[Ipu3Hak® ¥ VCIOBHSA IIPOTEKAHUA XHUMHYECKHUX

15 P Ny Y p 1 23 okT 20 oxT 20 okxT 23 okT 20 OKT https:/m.edsoo.ru/ff0d3al6
peakmuit
3aKOH COXpaHEHUS MacChl BEIIECTB. XUMHYECKHUE

16 P m 1 26 okT 23 OKT 24 OKT 26 OKT 23 OKT https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BeruncieHus KOJMYECTBA, MAacChl BEIIECTBA 110

17 i o m 1 9HOs 27 okT 27 OkT 9 HOS 27 OKT https://m.edsoo.ru/ff0d5708
YPaBHCHHUSIM XUMHUYECKHUX PEAKIIHA
Knaccudukamus XUMHUYECKHX eaKIni

18 ukary peakn 1 13105 10 HOs| 7Hos 13 HOs| 10 HOA https://m.edsoo.ru/ff0d3{34
(coemuHeHus, pa3IoXKeHHs, 3aMelIeHUsI, 0OMEHA)
M. B. JlomonocoB — SHBIN-PHITMKIIOIIEINCT.

19 ya m A 1 16 Hos 13 Host 10 HOst 16 HOs 13 HOs https://m.edsoo.ru/fl0d40c4
O00011IeHEe U CUCTEMATH3AIMs 3SHAHUH
KonrponsrHas pabora Nel mo Teme «BemiectBa u

20 P P n 1 1 201051 17 Hog 14 Host 20 Hos | 17 HOs https://m.edsoo.ru/ff0d4290
XUMHUYECKUE PEAKITHI
PabGora nanm ommOkamu. Bo3gyx — cmech Ta3os.

21 CocraB Bo3nyxa. Kucmopon — 371€MEHT W MPOCTOE 1 23 Host 20 Host 17 Host 23 Hos 20 HOs https://m.edsoo.ru/ff0d448e
BemrecTBo. O30H
dusznueckue W XWMHUYECKHE CBOMCTBAa KHCIOpOJaA

22 (peakuuu okucienus, ropeHue). Ilonstue 00 1 27 Host 24 Host 21 HOst 27 HOst 24 HOs https://m.edsoo.ru/ff0d4614
OKCHOaxX
Croco0bl MONy4YeEHHUsT KUCIOpOoaa B J1a00pPaTOpUH U

23 ya poa paTop 1 30 Hos 27 Hos | 24 Hos 30 HOs| 27 HOA https://m.edsoo.ru/ff0d497a
npombinieHHOCTH. [IpruMeHenne kucinopoia
TennoBoit 23HEeKT XUMUYIECKON peaKIiuu, MOHATHE O

24 TepMOXMMHYECKOM YpaBHEHUHU, 9K30- u 1 4ngex 1 gex 28 Hos 4 gmex | 1 mex https://m.edsoo.ru/ff0d4790

SHAOTEPMHUYCCKUX PCAKIHAX
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KoanuecTBo yacoB

Harta usydyenust

Ne DJeKTpoHHBIE HM(POBHIE
Tema ypoka

n/n Beero KP P A B B r hi | o6pa3oBaTe/IbHbIE pecypehbl
Tonnuso (HEPTH 0Jb W MeTaH). 3arps3HeHUe

25 (ne¢ts, yr ) p 1 7nexk  4npex 1 gex 7 gek | 4 nmex https://m.edsoo.ru/ff0d4c4a
BO3/lyXa, CIIOCOOBI €r0 MPEIOTBPALICHHS
IIpaktnueckas padora Ne3 mo teme «llomyuenue u

26 P P N yd 1 1 11 nex | 8 nex 5 mex 11 gex| 8 mex https://m.edsoo.ru/ff0d4ae2
cOOMpaHHEe KUCIIOPO/Ia, U3yUYECHUE €TO CBONUCTBY»
Bogoponx — »271eMEHT H IIPOCTOE BEIIECTBO.

27 nopoa p 1 1 14 mex 11 nex 8 mex 14 mex| 11 mex https://m.edsoo.ru/ff0d4dd0
Haxosxnenue B mpupojie
dusznueckue M XUMMHYECKHE CBOKMCTBA BOJOPOJA.

28 A10poaL 1 18 mex | 15 mex 12 mex 18 mex 15 nmex https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa

29 | TloHATHE O KHCIOTaX M COJIIX 1 21 nex 18 gex | 15 mex 21 gek 18 nmex https://m.edsoo.ru/ff0d50d2

30  Cmoco0O»l mosyyeHust Boopoja B Jadboparopuu 1 25 nex 22 nmex 19 mex 25 nmex 22 nex https://m.edsoo.ru/ff0d4dd0
IIpakTryeckas padora Ne 4 o teme «llonyuenue u

31 P p oIy | 1 28 mex 25 mex 22 nek 28 nmek 25 nek https://m.edsoo.ru/fl0d4£42
coOupaHue BOJAOPOJa, U3YUEHHUE €r0 CBOMCTBY

32 | Mounsipublit 00b€M ra3oB. 3aKk0oH ABOTaIpoO 1 11 suB 29 nex |26 nexk 11 ssuB 29 nex https://m.edsoo.ru/ff0d542¢
Brruncinenus o0bEMa, KOJIMYECTBA BEIECTBA T'a3a 110

33 ’ = .. 1 15 suB | 12 suB 29 ek 15 suB | 12 B https://m.edsoo.ru/ff0d55a0
€ro U3BECTHOMY KOJIMYECTBY BEUIECTBA WU 00BEMY
Boruucnenuss 00bEMOB Tra3oB 1O  YpaBHEHUIO

34 peakuuu Ha OCHOBE 3aKOHAa OOBEMHBIX OTHOIIECHUM 1 18 ssuB 15 ssuB 9 ssuB 18 stHB | 15 siHB https://m.edsoo.ru/ff0d5708
rasoB

35 ®duzndeckue 1 XUMHUUECKHE CBOMCTBA BOJIBI 1 22 suB 19 ssuB 12 auB 22 sHB | 19 6B https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [ToHsiTHe 06 MHAMKATOpPAX 1 25 aHB 22 suB 16 auB 25 AHB| 22 S4B https:/m.edsoo.ru/ff0d59e2
Boma kak  pactBoputens.  Haceiiennsile  u

37 | HEHaCBIIIEHHbIE  PACTBOPHI. MaccoBasts  gond 1 29 gquB 26 saB | 19 guB 29 suB 26 0B https:/m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas pabota Ne5 o TeMe

38 «lIpuroToBneHue pacTBOPOB C  ONPEACIEHHOMN 1 1 1 ¢eB 29 suB 23 ssHB | heB 29 sHB https://m.edsoo.ru/ff0d5eba
MAacCOBOM J0JIeil paCTBOPEHHOTO BEIIECTBA»
Konrponbnast pabora Ne2 mo Tteme «Kucmopon.

39 Y p poa 1 1 5¢pes 2 e 26suB 5 e 2 des https://m.edso00.ru/f0d6342
Bonopoa. Boga»

40 Pabora Haxm ommOkamu. OKCHABL:  COCTaB, 1 8deB 5de 30sauB 8 de 5 des https://m.edsoo.ru/ff0d664e
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KoanuecTBo yacoB

Harta usydyenust

Ne Tema ypoka DJjIeKTpoHHbIE HH(POBLIE

n/n Beero KP P A B B r hi | o6pa3oBaTe/IbHbIE pecypehbl
KJaccu(ukanus, HOMEHKIATypa
[lonyyenue M XHMMHMYECKHE CBOMCTBA KHUCIOTHBIX

41 e ’ 1 12 peB 9 peB 2 peB 12 deB 9 der https://m.edsoo.ru/ff0d664e
OCHOBHBIX ¥ aM()OTEPHBIX OKCHJIOB

42 OcHoBaHHUS: COCTaB, KJlaccu(UKalMsl, HOMEHKJIaTypa 1 15 e 12 e 6 e 15 e 12 ¢en https:/m.edsoo.ru/ff0d67ca

43 TlosyueHue U XUMUYECKUE CBOMCTBA OCHOBAaHUH 1 19 deB 16 peB 9 per 19 de 16 den https://m.edsoo.ru/ff0d67ca

44  Kucnotsl: cocTaB, KiaccuduKalys, HOMEHKIAaTypa 1 22 dpeB 19 deB 13 deB 22 de 19 den https://m.edsoo.ru/ff0dfee2

45 IlomyueHue U XUMUYECKHE CBOMCTBA KUCIIOT 1 26 dpeB 26 deB 16 deB 26 deB 26 den https://m.edsoo.ru/ff0dfee2
Comu CpeHHuE):  HOMEHKJIAaTypa CIO0cO0BI

46 (cpentue) - ypa, 1 29 e 1 map 20 des 29 per 1 map hitps://m.eds00.ru/00ad9474
MIOJIy4EHUs, XUMUYECKUE CBONUCTBA
[IpakTnueckas paborta Noé6. Pemenue

47 SKCIEepHMEHTABbHBIX 3a7a4 10 TeMe «OCHOBHBIE 1 1 4map 4wmap 27 deB 4 map 4 map https:/m.edsoo.ru/00ad9b7¢
KJIACChl HEOPTAHUYECKUX COETUHEHUI»
I'enernueckas CBA3b MEX KJlaccaMu

48 o y 1 7wmap 11 map| 1 map 7wmap 11 map https://m.eds0o.ru/00ad9a50
HEOPraHUYECKUX COECIUHEHUN
O06o0uieHre 1 cucTeMaTu3anys 3HaHUKH 10 pasjen

49 I I p ’Hv y 1 11 map 15 map Swmap 11 map 15 map https://m.edsoo.ru/00ad9cb2
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX COCTUHEHUI
KonrponsHass pabora Ne3 mno teme "OcHOBHbIE

50 P p on 1 1 14 map 18 map 12 map 14 map 18 map https://m.edsoo.ru/00ad9ela
KJIACChl HEOPTaHUUECKUX COECAMHEHUN
Pabora wam ommOkamu. IlepBeie  TOMBITKH

51 | xnaccuukauu XUMHUYECKUX 371eMeHTOB. [loHsaTue 1 18 map 22 map 15 map 18 map 22 map hitps://m.edsoo.ru/00ad9ffa
O Ipynmax CXOJHBIX 3JIEMEHTOB
[Tepnonnueckuit 3akoH u Ilepumonnueckas cucrema

52 puoj pHOX 1 21 map 1 amp 19 map 21 map| 1 amp https://m.edsoo.ru/00ada52¢
XUMHYECKUX 31eMeHToB [I. 1. MeHaeneeBa

53 | Ilepmonsl, rpynmsl, HOATPYIIIBI 1 lanp Sanp 22map 1amp 5 amp hitps:/m.edsoo.ru/00ada52¢

54  Crpoenue aromoB. CocTaB aTOMHBIX saep. M30Tomnbl 1 4anp 8anp 2amp 4amp 8amp https:/m.edsoo.ru/00ada342
CtpoeHue  DNEKTPOHHBIX  O0OJIOYEK  aTOMOB

55 onementoB Ilepmommueckon cucremsr . W 1 8 amp Samp 8amp hitps://m.edsoo.ru/00ada6be
Menneneesa

56 XapakTepuCTHKa XHMHYECKOTO DJIEMEHTa IO €ro 1 1lanp 12anp 9Yamp 11anp 12 amp https://m.edsoo.ru/00ada824
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KoanuecTBo yacoB

Harta usydyenust

Ne Tema ypoka DJIeKTPOHHBIE HU(POBLIE
n/n Becero KPP P A B B r hi | oGpa3oBaTelbHbIE PECYPChI
nojoxenuto B llepmogmyeckoit cucreme JI. U.
Menneneena
3navenune l[lepuoguyeckoro 3akoHa HJisi Pa3BHUTHS
57 wnayku u npaktuku. . 1. MenneneeB — y4EHBIN, 1 https:/m.edsoo.ru/00ada96e
MeIaror ¥ TpaxaaHuH
ONEKTPOOTPHUIIATEIPHOCTE  aTOMOB  XHMMHMYECKHX
58 POOTPHIL 1 15amp 15amp 12 anp 15 anp 15 amp https://m.edsoo.ru/00adaab8
9JIEMEHTOB
59 ' HMoHHas xuMHueCKas CBA3b 1 18anp 19amp 16anp 18 amp 19 amp https://m.edsoo.ru/00adac34
60 KoBasieHTHas NOJISAPHAS XUMUYECKAsl CBA3b 1 22 anp 22 anp 19 anp 22 anp 22 anp https://m.edsoo.ru/00adaab8
61  KoBaneHTHas HENMOJSApHAs XMMHUYECKAs CBSA3b 1 25anp 26 anp 23 amp 25 anp 26 amp https:/m.edsoo.ru/00adaab9
62  CreneHb OKUCIIECHUS 1 29 anp 26 anp 29 anp https:/m.edsoo.ru/00adae28
63 ' OKHCIMTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUN 1 2wmaii 29 anp 30anp 2 wmaii 29 anp https://m.eds00.ru/00adb076
64 | OKHUCIUTENN U BOCCTAHOBUTEIIN 1 6Mmaii | 3 maii 3 maii 6 wmai | 3 man https://m.edsoo.ru/00adb076
KonrponerHas padota Ned mo tTeme «CTpoeHue . N N .
65 P P p 1 1 13 maii | 6 matt 7 maii 13 maii 6 mai https://m.edsoo.ru/00adb486
aromMa. XUMHYECKasl CBSA3b)
PabGora  Hagm OIIIMOKaMH. O000mmenue u
66 cucreMarm3anys 3HAHUHA IO Teme «BaxHenmue 1 16 mait | 13 mait 14 maii 16 mait 13 maii https:/m.edsoo.ru/00adb33c
MPEACTAaBUTENN HEOPTAaHUYECKUX BEIIECTBY»
Pabora Hax OIINOKaMH. O0001mmenne 154
67 | cucremaTn3anusl 3HaHMH 10 TeMe «OKHCIHUTENLHO- 1 20 mait 17 mait| 17 maii 20 mait 17 maii https://m.edsoo.ru/00ad9cb2
BOCCTAHOBUTEIIBHBIE PEAKITUN»
O000111eHEe U CHUCTEMATHU3alMsd 3HAHUA U YMEHHI . . . . .
68 m 1t ™ 1 23 mait 20 mant 21 maii| 23 mait| 20 mait https://m.edsoo.ru/ff0d61c6
10 Kypcy XMMUM 8 Kjacca
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 4
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9 KVIACC

Ne T KoaunuyecTBO Yyacos Jata uzyvenust D/1eKTPOHHbIE H(POBHIE
eMa a
n/n Ma ypox Becero! KP | TIIP A B r Ji | o0pa3oBaTeJIbHbIE PeCypChl
[Tepuoanueckuit 3aKOH. [lepuonuueckas  cucrema
1 xumuueckux aiaemeHToB JI. M. Menneneea. BBonHBIM 1 lceu 1lcen  Scen | 1ceH https://m.edsoo.ru/00adb59¢
WHCTPYKTX 1O TEXHUKE O0€301MacCHOTH.
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XHMHYECKUX
2 P N 1 S5ceH  Scen  7ceH 5ceH https://m.edsoo.ru/00adb6bb
3JIEMEHTOB NEPBBIX TPEX MEPUOIOB
Kmaccudnkanmus ©  HOMEHKJIAaTypa  HEOpPraHMYEeCKUX
3 (buxan yp P 1 8cen | 8cen 12cen| 8cen https://m.edsoo.ru/00adb7e2
BEIIECTB
Bunnl XuUMHYECKOW CBSI3M W THIBEL KPUCTALIMUECKUX
4 H.. p 1 12cen 12cen 14 ceu 12 cen https://m.edsoo.ru/00adbac6
peéToK
Kourponsaas pabora Nel mo teme «lloBropeHue u
5 P p . p 1 1 15cen 15cen 19cen 15 cen
yriayOsieHre 3HaHU OCHOBHBIX pa3zeNioB Kypca 8 Kiiaccay
Pabora wmag ommoOkamu. Kiaccubukanuusas XUMHYECKAX
6 . a1 (uxan 1 19cen 19cen 21 cen 19 cen https://m.edsoo.ru/00adbcb0
peaKuuii Mo pa3IMYHbIM MPU3HAKAM
Ilonsatue o cxopocTH XuMHYeckou peakinuu. IloHsaTue o
7 p peakt 1 22 ced 22ceH 26cen 22 ceH https://m.edsoo.ru/00adbe9a
TOMOTE€HHBIX U T€TEPOr€HHBIX PEAKIIHIX
[lonsaTne o0 Xumu4yeckoM paBHOBecHH. DakTOpHl,
8 BIIMSIOIIME HAa CKOPOCTh XMMHUYECKOM peakuuu U 1 26 cen 26 cen 28 ceH 26 ceH https://m.edsoo.ru/00adc28c
MOJIO)KEHUE XUMHUYECKOTO PABHOBECHS
9 OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 29cen 29cen 3 okr 29cen https://m.edsoo.ru/00adcade
Teopust snekTponuTHuecko auccounanuu. CuibHbBIE U
10 ciabple  ANEeKTPONUTHI. [lepBUUHBII HMHCTPYKTaX IO 1 3okt  30KT S5OKT 3 OKT https://m.edsoo.ru/00adcd68
TEXHUKE 0€30IIaCHOCTH.
11 HonHbIe ypaBHEHHUSI peak i 1 6okt 60kt 100KT 6 OKT https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCJIOT UM OCHOBAaHUI B CBETE
12 N N 1 10 okt 10 okt 12 oktT 10 OKT https://m.edsoo.ru/00add5d8
MPEICTAaBICHUIA 00 IIEKTPOIUTUYECKON TUCCOLIUAIIUU
XUMHUUECKHE CBOMCTBA COJIEHM B CBETE MPEACTaBICHUHN 00
13 . pel 1 13 okt 13 okt 17 okt 13 OKT https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOLUALINI
14 [TonsiTne o runponuse conen 1 17 okt | 17 okt 19 okT 17 OKT https://m.edsoo.ru/00add9d4
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No KoJusimuecTBO 4acos ﬂaTa H3YYCHHUHA 3JIeKTp0HH])Ie ].l]/l(l)pOBble
Tema ypoka
n/n Beero A r bi | o0pa3oBaTeJibHBIE Pecypchl

O0001eHne W CcUCTEMATU3alMs 3HAHWN [0 pasgel

15 = 1 pasieiy 1 20 okT 24 okt | 20 OKT https://m.edsoo.ru/00addd12
«BeniecTBo 1 XUMHUECKUE PEAKITUN»
IIpakTryeckas padora Nel. «P

16 p p Wl EEEzEE 1 24 okt 26 0kr 240kt https://m.edsoo.ru/00addbfa
AKCIEPUMEHTAIBHBIX 33724
Kourponrnas 02 « K K

17 b 01 PESTIE) NIV D) SR (TS ORI ey 1 27 oKT 7HOs 27 OKT https://m.edsoo.ru/00addecO
aucconuanus. XMMUYECKHE PEeaKIuu B PaCTBOPaX»
PaGora Ha OLIIMOKaMU. Omasg  XapakTepuCcTHUKa

18 - . 00w P P 1 7 "HOs 9Hosa 7 HoOA https://m.edsoo.ru/00addfe2
rajioreHoB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa
Xnoposogopoa. CoisgHas KUCI0Ta, XUMAYECKHAE CBOMCTBA

19 posoztopox. C ’ ’ 1 10 HO# 14 vos 10 HoOs https://m.edsoo.ru/00ade104
MoJTy4eHue, MpUMEHEHUE
IIpakTnyeckas padora Ne 2 «I1 7

20 P pabo 2.1. N VHO TeME «L10TYHCHUC COJIAHON 1 14 nos 16 Hos1 | 14 HOA https://m.edsoo.ru/00ade348
KHUCJIOThI, U3y4€HUE €€ CBOMCTB)
BrluncieHrusa no ypaBHEHUSIM XUMHU 7

21 P HECKHX PCAKIMM, eClH 1 17 HoOs 21 Hoa 17 Hosa https://m.edsoo.ru/00ade488
OJIMH M3 PEareHTOB J]aH B U30bITKE

22 OO1mas xapakTepucTuka 3J1eMeHTOB VIA-rpymnmsl 1 21 HOs 23 Hos | 21 HoOA https://m.edsoo.ru/00ade64a
Amorpomubsie MOTUGUKAITIA . H

23 . p . MAQUKAIHN CEpEI aXO)KIVIGHHe CCpRI 1 1 24 Hos 28 Hoa 24 HOs https://m.edsoo.ru/00ade64a
e€ COeIMHEeHH B pUpoie. XUMHUUECKHE CBOMCTBA CEPbI
CepoBogopos, cTpoeHHe, GHHU3HMYECKHE U XHUMHUYECKHUE

24 pv AOPOA P b 1 28 HOs 30 Host | 28 HOs https://m.edsoo.ru/00ade802
CBOWCTBa
OKkcHUObl  CEPHL Hasi KHCJIOTa U3NYECKU u

25 a P . Cep cnoTa,  (uMIeCKue 1 1 nex 5nex | 1 mex https://m.edsoo.ru/00adea28
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE
XUMUYECKUE peakiuu, JIeXKaIne B OCHOBE
IIPOMBIIIJIEHHOIO Croco0a IIONYYEHUS CEPHOU KHUCIIOTEHL

26 P v pHow 1 5 nex 7 nex 5 ;mex https://m.edsoo.ru/00adec8a
XHUMHUECKOE 3arpsi3HEHUE OKpY»Karolen cpelbl
COCIMHEHHSIMU CEPBI

27 Brrunciienre MaccoBoi 1071 BbIXOAA TPOIYKTA PEAKIIHHI 1 8 ek 12 nex | 8 mex https://m.edsoo.ru/00adec8a
OOmiast xapakTepUCTHKa 3JIeMEHTOB VA-rpynmbl. A3OT,

28 pacrpocTpaHeHre B mpupoje, GU3NIeCKue U XUMUUYECKUE 1 12 nex 14 nex 12 mex https://m.edsoo.ru/00adeca6
CBOICTBa

29 AMMHaK, ero (u3MYecKue M XUMHUYECKHE CBOWCTBA, 1 15 nex 19 nex 15 mex https://m.edsoo.ru/00adf004
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No T KoanuyecTBO 9acoB ﬂaTa H3YYCHHUHA 3JIEKTp0HH])Ie ].l]/l(l)pOBble
n/n eMa ypoxa Becero| KP IIP A B r bi | o0pa3oBaTeJibHBIE Pecypchl

MOJIyYeHUE U IPUMEHEHUE

30 Ipairiaeckas  padora NQU 3 mo meme  «lonyucnue 1 1 19 nex 19 mex 21 mex 19 mex https://m.edsoo.ru/00adf180
aMMUaKa, U3y4eHHUE €ro CBOMCTBY

31 A3OTHas KUCI0Ta, e€ GU3NIECKHEe U XMMHUYECKHE CBONCTBA 1 22 nex 22 mex 26 nmex 22 mek https://m.edsoo.ru/00adf306
Hcnonbs3oBaHre HUTPATOB U COJEH aMMOHHUSI B KauyecCTBE

32 MUHEPAJIBHBIX yaoOpeHuil. XHUMHYECKOe 3arps3HEHHe 1 26 nex 26 mex 28 mex 26 nmex https://m.edsoo.ru/00adf518
OKpY’Karolllel Cpe/ibl COeAMHEHUSIMU a30Ta

33 Pocgop. Oxemn dochopa (\Q u (ochopuas Kuciora, 1 29 nex 29 mex 9 sHB 29 nmek https://m.edsoo.ru/00adf68a
¢dbu3nyecKre U XUMUYECKUE CBOWCTBA, MOJTyYCHHE

34 I/ICHOJ'ILBOIEaHI/Ie (ocgaros & KatieCTBe MHHCEPAILHEIX 1 9saB  9auB 11 suB 9 s1HB https://m.edsoo.ru/00adfc20
ynoOpeHui. 3arps3HeHHE MPUPOIHON cpeapl hocdaramu

35 yraepox, PaclIPOCTPAHCHUC B TPHPOAC, pusmieckue n 1 12 suB 12 ssuB 16 stuB | 12 si6B https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOWCTBA
Okcuapl  yraepoja, uX (GU3HYECKHE U XUMHYECKHE

36 CBOHCTBA. OKOJOIMUECKHE TPOOJIEMbl, CBSA3aHHBIE C 1 16 suB 16 ssHB 18 stHB | 16 sHB https://m.edsoo.ru/00adfebe
okcuaom yriepona (IV)

37 YronbHasg KACIOTa U €€ COJU 1 19 suB | 19 ssuB | 23 ssHB 19 s1HB https://m.eds00.ru/00ae006¢
[Ipaktnueckass pabora Ne4 mo Teme «llomydyenue

38 yriekucaoro rasa. KauecrBeHHas peakuuss Ha KapOoOHaT- 1 1 23 a8 23 aHB | 25 AHB 23 gHB https://m.edsoo.ru/00ae027¢
HOH»

39 IlepBonaanbhIe MOHATHA 00 OPraHWMCCKHX BEIIECTBAX 1 26 suB | 26 suB 30 stHB | 26 sHB https://m.edsoo.ru/00ae054e
KaK O COEIMHEHUSX yriepoaa

40 Kpemuuii u ero coeguHeHus 1 30 suB | 30 suB | 1 e 30 stHB https://m.edsoo.ru/00ae080a
[TpakTrueckas pabora Ne5. Pemenne skcriepuMeHTaIbHBIX

41 3a7ad  no Teme «BaxHeWmue HEMeTaulbl W UX 1 1 2deB  2der 6 e 2 des https://m.edso00.ru/00ac0bf2
COCIMHECHHS
KonrponsHast pabora Ne3 mo Teme «Baxueimue

42 1 1 6 e  6deB 8 der 6 den https://m.edsoo.ru/00ac0e18
HEMETAJUIbl U UX COCTUHEHUSD)

43 Pabora  man  ommbxawm.  OOmas  xapakrepuctuia 1 9der  9de 13 peB 9 der https://m.edsoo.ru/00aec103¢

XUMHUYECKHX DJIEMEHTOB — METaJUIOB. Meranmndeckas
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No KoanuecTBo yacoB ﬂaTa H3YYCHHUHA 3JIeKTp0HH])Ie ].l]/l(l)pOBble
Tema ypoka
n/n Beero! KP  IIP A B r bi | o0pa3oBaTeJIbHbIE PeCypChl
CBSI3b M METAUIMYECKass KpUCTAUIMYECKas peleéTKa.
DU3NYECKUE CBOKCTBA METAJIIIOB
X i . 5
44 VIMITACCIHIE C]EOHCTBa METAIIOB. | IMeKTPOXHMUICCKH 1 13 pe | 13 e 15 dpeB 13 deB https://m.edsoo.ru/00ael 156
pAIl HANPSHKEHUA METaJIIOB
OO0mue cnocoObl  mosrydeHuss  MeTawioB.  CIIIaBbl
45 Boluucnenus no ypaBHEHUSIM XUMHUYECKUX PEAKLMi, eciu 1 16 e | 16 dheB 20 deB 16 des https://m.edsoo.ru/00ael 156
OJIUH U3 PEareHTOB COJIEPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIIOB 1 20 deB 20 peB 22 deB 20 den https://m.edsoo.ru/00aec1278
47 [IlemouHbIe MeTaTIBI 1 27 e |27 dpeB 27 dpeB 27 des https://m.edsoo.ru/00ac14b2
48 OKCuIbI M TUAPOKCUIBI HATPUS U KaJIUSI 1 Imap 1map 29 des 1 map https://m.edsoo.ru/00ac14b2
49 [IIenouHo3eMeNbHBIC METAJIIBI — KAIBIUA U MarHui 1 Smap Swmap Swmap SwMap https://m.edsoo.ru/00ael5e8
50 Baxnerime coeTMHEHUs KaablHs 1 12map 12map 7 wmap 12 map https://m.edsoo.ru/00ae15e8
51 O06o0061IeHre U cucTeMaTu3alus 3HaHu! 1 15map 15wmap 12 wmap 15 map
52 XKécTtrocTh BOJBI U CIOCOOBI €€ yCTpaHeHHS 1 19 map 19 map 14 map 19 map https://m.edsoo.ru/00ae1886
N
53 HpaKTqu..CKaﬂ patora ']'\f ® 6 10 Teme "KecTroCTE BOMELI M 1 1 22 map 22 wmap 19 map 22 map https://m.edsoo.ru/00aclae8
METO/bI €€ YCTPaHEHUS
54 AnroMuHUN 1 2amp | 2amp 21 map 2 amp https://m.edsoo.ru/00aelc64
55 AM@doTepHbIe CBOMCTBA OKCUIA B THIPOKCHIA 1 S5anp  Samp 2amp 5amp https://m.edsoo.ru/00aelc64
56 Kenezo 1 9anp  amp 4anp 9 amp https://m.edsoo.ru/00ac1d86
57 Oxcunsl, Tuapokcu bl U conu xenesa (1) u xenesa (I11) 1 12anp 12anp Yamp 12 amnp https://m.edsoo.ru/00ae35e¢6
58 O06001eHre U cucTeMaTH3aIus 3HaHUIA 1 l6amp 16amp 11 anp 16 anp
I1 o7,
59 pakTHueckas padora Ne7. PeHICHHE OKCIEPUMEHTAIBHBIX | I 19amp 19amp 16amp 19amp https:/m.edsoo.ru/00ae3de8
3a/1a4 1o TeMme «BaxkHeilne MeTamibl U UX COeTUHEHUSD)
Brruucnenus mo ypaBHEHHsIM XUMHYECKUX PEAKITUHN, €CIIH
60 O/UTH M3 PCArCHIOB JaH B %36BITK8 YT ConepaiT 1 23 anp 23 anp 18 amp 23 amp https://m.edsoo.ru/00ae1750
npuMecHu. BbluuciaeHns MaccoBOM 10U BBIXO/A MPOJYKTa
peakuuun
61 OO6o0meHne W cucTeMaTH3alus 3HAHUU 1O pas3nueny 1 26anp 26amp 23 anp 26 amp

«MeTanibl»
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No KoanuecTBo yacoB ﬂaTa H3YYCHHUHA 3JIeKTp0HH])Ie ].l]/l(l)pOBble
Tema ypoka
n/n Bcero KP P A B r bi | o0pa3oBaTeJIbHbIE PeCypChl
62 Kontponbnas padora Ned o teme «BakHeime MeTamuibl 1 1 30amp 30amp 25amp 30 amp
U UX COCIUHECHUS»
63 PaGora  Han . ommbrawu. Bemecrsa - Matepuaisl B 1 3mait | 3 mail 30 anp 3 mai https://m.edsoo.ru/00ae3f50
MOBCEJHEBHOM KU3HU YEIOBEKa
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEN CPEIbI 1 7wmail | 7wmail | 2 wmail | 7 mai https://m.edsoo.ru/00ae4270
65 Poite XuMUM B pellIeHHH YKOJIOTHYECKUX MPOOIeM 1 7 maii https://m.edsoo.ru/00ae4270
66 OeomeTs o CHUIENEVENIT SN 10 [REEy 1 14 maii | 14 mait 14 mait 14 mait https://m.edsoo.ru/00ac0d0a
«HeMeTtaiuibl 1 UX COEAMHEHUS»
g7 | OOCOMCHWC M CHCTCMATH3ANMS SHAHWH IO pasieny 1 17 mait | 17 mait 16 mait 17 mait https:/m.edsoo.ru/00adb33c
«MeTaibl U UX COCTUHEHU S
gy ~ Padora man oumbkawn. Obobmenne u cHcrematmsauma 21 wmait 21 wait 21 maii 21 maii  https:/m.eds0o.ru/00ad9cb2
3HaHUI U YMEHHUU 110 KypCy XUMHUHU 9 Kjacca
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 7
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YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
e Xuwmus, 8 knacc/ 'abpuensu O.C., OctpoymoB W.I'., Cnankos C.A., AKITMOHEpHOE
obmectBo «M3narensctBo «IIpocBemienner»
e Xumus, 9 knacc/ ['abpuensn O.C., OctpoymoB WU.I'., Cnankos C.A., AKIIMOHEpHOE
obmiectBo «M3natenbctBo «lIpocBemienne»

METO/IUYECKHUE MATEPHUAJIBI JIJISA YYUTEJISL
e Bseenure YMK «Xumus» ['abpuensu O.C, 8-9 ki

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
e  Uudoypox
e [IOC Mos mkona
e POl
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