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IosicHuTeILHAS 3AMHCKA

PaGouas nporpamMma u TCMaTHICCKOC MIaHHPOBAHHE COCTABICHEI B COOTBCTCTBHH € HOPMATHBHBLIMH H PACOOPSIHTCIbHBIMHI AOKVMCHTAMH.

MenepanbHbili rOCY1aPCTBEHHBII 00PA30BaTENbHBII CTAHAAPT OCHOBHOTO 001ero oopazoBanua (yTB. nipikaiov MHHHCTepCeTBa 00Opa3oBaHis
u Hayku P® ot 17 nexabps 2010 r. N 1897) ¢ usmeHeHHAMH HAOMONHEHHsAMH OT: 29 nexalps 2014 v 31 nexalpa 2015 1. 11 aekadps

2020 r., 8 HoaOpa 2022 r. (https:/faosreestr.ru )

MdenepanbHas 0OpazoBaTeNibHas NporpaMMa OCHOBHOro obuiero obpaszosanus. [Tpukas Ne 370 or 18.05.2023

I[Tpuka3z Munucrepersa npocseuenis Poccuniickoii @eneparni ot 23.12.2020 Ne 766 "O Buecenun u3MeHeHHI B (peiepasbHblii nepevyeHsb
y4eOHUKOB, NOMYIEHHBIX K HCIOJIB30BAHHIO MPH PEATH3AIIHH HMEIOLIHX IOCY1apCTBEHHYIO aKKPeIUTaLHI0 00pa30BaTEeNbHBIX MPOrpamMm
HAYAILHOrO OOLIEro, OCHOBHOrO 00IIEro, cpeiHero oduero 0dpa3oBaHus OpraHH3aLlsIMi, OCY LIeCTBISIOMHMNI 00Pa30BaTeNbHY IO
NEATENBLHOCTD, YTBEPAAEHHBIIH prka3oM MuHHCTepCTBa MpocBetieHis Poccuiickoii @enepanun ot 20 mast 2020 r. Ne 54"(3apernctpuposan
02.03.2021 Ne 62645) (http://publication pravo gov.ru )

[1puka3 MunnctepcTsa npocseiienns Poccuiickoii @eneparn or 02.08.2022 Ne 653 "O6 yreep:xaeHun GeaepanbHOro nepeqdns
3JIEKTPOHHBIX 00pa30BaTe/bHbIX PECYPCOB, AOMYIEHHBIX K HCMOIBb30BAHNIO MPH Peann3alii HMEHLLHX roCy 1apCTBEHHY 0 aKKPEINTALIHIO
00pa3oBaTeNbHbIX NPOrPAMM HA4aNLHOrO 001Wero, OCHOBHOrO 0b1uero, cpeaHero odiero odpazosanus” (3aperucrpuposan 29.08.2022 Ne
69822).

ITIpumepHas ocHOBHas 00pa3oBaTeNbHas MpoOrpaMma OCHOBHOrO o0wero obpasosanus mo xumui aas 8 — 9 knaccos (Ongodpena peuieHHEM
denepanbHoro yuebHO-MeTOAMUeCKOrO oObeanHeHus no obuwemy obpasosaHuio, mnpotokon ot 4 despans 2020 r. Ne  1/20)
(hitps /fgosreesti.ru’ ) Tpenmernas munus yuebnukor O.C.Tabpuensin. 8—9 xnaccel | yue6. mocobue amst odmeoOpazosar. opranuzaumii /
0.C. I'abpuensan, C. A ,Cnankos — M. : Ilpoceemenne, 2019. — 00 c. — ISBN Apropckas nHHHS, peannsyrollas Kypc, NpencraBieHa
yueOHKoM « Xumusi. 8 kinace» (asrop: O.C I'abpuensan, H.I'. Octpoymos, C.A. Cnankos, M.-llpocsewenne 2022

MecTo yuebHOro npeamera B yueOHOM nuaaHe

B cootsercTBun ¢ yuebHbiM mnaHom MOVY CIIT Ne 83 na usydenne xumuu B 8 kj1acce OTBOAUTCS 2 Haca B HEEN0, 68 4aCOB roioBbIX

Oo0masi xapakTepHcTHKA yueOHOro npeamera

PaGouas nporpamma yueGHOro Kypea no xumun 115 § kracca paspadorana Ha 6ase nporpamvisi OCHOBHOTO 00m1ero odpaszoBanns no XuMu (6a30BbIH YPOBCHD) H
astopckoii nporpammbl O.C. Tadpucasna, C. A Caaaxosa. [Tporpammva ocHoBHoro oduero obpasosanus no xumun. 8-9 kinacesl. M: Ipocsemennce. 2019 r.
Vuetuuk: [Nabpuensu O.C. Xumua 8 kmace: vued. ans odmeobpazosareasubix oprannsaiii/Q.C. Iabpuensn. M.I'. Octpoymos. C.A.Cnaaxos. — M.:

IIpoceemenue, 2022, - 175 ¢.

ITH HACH PCATH3VIOTCS MVTEM JOCTHKEHHSI CIEIVIOMIHX Heeii:
DOpMHPOBAHHE V VHAIMXCS HETOCTHOH CCTECTBEHHO-HAYYHOH KAPTHHBI MHPA.
PassurHe MO3HABATEIbHBIX HHTCPECOB, HHTCIICKTVATLHBIX H TBOPYCCKHX CIOCOOHOCTCIT YUALIMXCS B MIPOLICCCE H3YUCHHSA XHMHYCCKON HAYKH H ¢C BK1a/1a
B COBPCMCHHBIH HAVYHO-TCXHHYCCKHIT mporpece: GopMHPOBAHHE BAKHCHLINX JOTHUCCKHX ONMCPALMIT MBIIIICHUS (aHAMH3, CHHTC3, 0000WEeHHE,



e Bocnuranue yHCKISHHOCTH B TOM. UTO MPHMCHEHNC NOMYVUCHHBIX SHAHMIT H VMCHUIT TTO XHMHIH SBISICTCH 06 BCKTHBHON HCOOXOIMMOCTBIO /151 O€30MacHOH
padoThl C BEIECTBAMH H MATCPHATAMH B OBITY H HA MMPOH3BO/ICTBC.

e [lpockTHpoBaHHC U PCATH3AIMS BbINY CKHHKAMH OCHOBHOIT TIKO/ bl JTHYHOIH 00pa30BaTCIbHONH TPACKTOPHH.

o OBIaICHKE KIIOUCBBIMH KOMICTCHUHAMI. VUCOHO-MO3HABATCIBHBIMH. HUHGOPMALHOHHBIMH, HEHHOCTHO-CMBICTIOBBIMH, KOMMY HHKATHBHBIMH.

MJIAHUPYEMBIE PE3YJbTATbHI OCBOEHUA MPOI'PAMMBI IO XUMHH HA YPOBHE OCHOBHOI'O OBLIETIO ObPA3OBAHUA

JIMMHOCTHBIE PE3YJIbTATDI
JIMUHOCTHBIC PE3VIBTATEL OTPAKAIOT FOTOBHOCThL OOYUAFOIIHXCS PYKOBOACTBOBATHCS CHCTCMOIH MO3HTHBHBIX LICHHOCTHBIX OPHCHTALIMI 1 PACIIMPCHHE
OMBITA 1CHATCIBHOCTH HA ¢€ OCHOBEC. B TOM YHCJIE B HaCTH!

MATPHOTHYECKOT O BOCMHTAHHHA:
LICHHOCTHOIO OTHOLICHHSA K OTCUYCCTBCHHOMY KVIIBTVPHOMY . HCTOPHUCCKOMY H HaVHHOMY HACJICAHUIO. MOHUMAHHS 3HAYCHH S NHMHYCCKOMH HaVKH B JKH3HH

COBPEMCHHOTO OOIICCTBA, CIOCOOHOCTH BIAICTh JOCTOBCPHOI nHGOPMALIICH O MEPC0BBIX JOCTHKCHHAX H OTKPBITHAX MHPOBOI1 H OTCHCCTBCHHOM XHMHH.
3aHHTEPCCOBAHHOCTH B HAYYHBIX 3HAHHAX 00 VCTPOICTBE MHPA H obrmiecTBa:

rpaskIAHCKOr0 BOCIHTAHNISA!
NPEACTABICHHS O COLMAIbHBIX HOPMaX M MPaBHIAX MCHKIHIHOCTHBIX OTHOLLICHIII B KO/IICKTHBC, KOMMYHHKATHBHOH KOMIICTCHTHOCTH B OOLICCTBCHHO TIOJIC3HOMH,

V4eOHO-HCCICI0BATEIBCKOIL. TBOPUECKOH H APYTHX BHAAX JACATCIBHOCTH, FOTOBHOCTH K pasHoOOPa3HOIl COBMCCTHOH ACATCABHOCTH NPH BBINOTHCHHH VUCOHBIX.
103HABATCABHBIX 32144, BBIMOTHCHHH XHMHUCCKIX SKCTICPHMCHTOB, CO3AAHHI YUCOHBIX MPOCKTOB, CTPEMICHHA K B3AHMOMOHHMAHHIO H B3AHMOTIOMOTIH 3
TpoLecce HTOi YUeOHOIT ACHTC/IBHOCTH, FOTOBHOCTH OLCHHBATE CBOC MOBCACHHE H MOCTYIIKH CBONX TOBApHLICii ¢ TO3HIMH HPABCTBCHHBIX H MPABOBBIX HOPM C
Vv4ETOM OCO3HAHMS MOCICACTBHE MOCTYIIKOB!

HEHHOCTH HAYYHOr0 MO3HAHHSA:

MHPOBO33PEHYCCKHE MPEACTABICHHS O BEWICCTBC H XHMMHUCCKOH PCAKIIHH , COOTBCTCTBYOIIHC COBPEMEHHOMY VPOBHIO PA3BHTHS HAYKH H COCTAB/IAIOLIHC OCHOBY
17151 IOHHMAHHs CYLIHOCTH HAYYHOM KapTHHBI MHPA. MPSACTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTAX PasBHTHS MIPHPOLI. BIAHMOCBAIAX YEI0BEKA C MPUPO/IHOMH
CPC/I0iT. O POTH XHMHM B MO3HAHHH 3THX 3aKOHOMCPHOCTCH,

MHTCPCC K 0OVUCHHIO H MO3HAHHIO, TH0003HATC/IBHOCTE. TOTOBHOCTb H CHOCOBHOCTB K CaMOOOPa30BAHUIO, MPOCKTHOI H HCCE10BATEILCKOM JCATCILHOCTH, K
OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U VPOBHS OOVUCHIS B JATbHCHIIEM:

$opMHPOBAHHS KYJILTYPbI 310P0BbS:

OCO3HAHHE [ICHHOCTH JKH3HH, OTBCTCTBCHHOTO OTHOLICHMS K CBOEMY 3/10POBRI0. VCTAHOBKH Ha 370pOBHIii 00pa3 KU3HH, OCO3HAHHC MOC.ICACTBHIT H HCTIPHATHE
BPC/AHBIX IPHBBIYCK (YIOTPEONCHMSI ATKOT01. HAPKOTHKOB, KyPEHHS), HCOOXOAMMOCTH cOOMIOACHHS NPaBn GE30MacCHOCTH NPH obpateHH ¢ XUMHYCCKHMH
BCIICCTBAMH B OBITY 1 PEATbHOH KH3HH.

TPYAOBOI0 BOCHHTAHHS!
HHTCPEC K NPAKTHYCCKOMY H3YUCHHIO MPOQCCCHil H TPy,Aa PasIHIHOTO POA. YBAKCHIC K TPYY H PE3Y IbTaTaM TPYAOBOI ACATCIBHOCTH, B TOM YHC/IC HA OCHOBC

NPHMEHEHHSA MPCMETHEIX 3HAHHI 110 XHMHH, OCO3HAHHBIT BBIGOD HHAMBHIYATLHOIl TPACKTOPHH MPOI0TLKCHIS 00Pa30BaHHA ¢ yICTOM IHTHOCTHBIX HHTCPCCOB 1
CIIOCOBHOCTH K XHMHH, OGIICCTBCHHBIX HHTEPECOB H MOTPEOHOCTEIL. YENCIIHOI NPO(eCcCHOHATEHOH ACATCABHOCTH H PasBHTI HEOOXO0IMMbIX VMCHHIH. NTOTOBHOCTD
a/IanTHPOBATHCS B MPOQPCCCHOHATBHOH Cpeae:

IKOJOTHYECKOr0 BOCIIHTAHHSL:



OKOJIOTHYICCKH LCICCO00PA3HOC OTHOMICHUE K MPHPOIC KAK HCTOMHHKY KH3HH Ha 3eM/IC. OCHOBC €6 CVIICCTBOBAHIS. NOHHMAHHE LICHHOCTH 310pPOBOrO H
Oe3onacHoro o6pasa *H3HH. OTBCTCTBCHHOE OTHOLIEHHE K COGCTBCHHOMS (pH3HICCKOMY H MCHXHYCCKOMY' 30POBbIO. OCO3HAHHE LIEHHOCTH COO/TI0ICHIHS TIPABILT
Ge30nacHOro MoBeIeH s MPH PaboTE ¢ BEWICCTBAMH. 4 TAKAC B CHTVALINAX. Y TPOKAIOLINX 310POBIO 1 FKH3HH TH0ICH:

CMOCOOHOCTH MPHMCHATD 3HAHMS, TTOTYYACMbIC MPH H3VUCHHH XHMIH, AJI5 PLICHHS 38,144, CBA3AHHBIX C OKPYIKAIOIICH MPHPOIAHOI CPEA0ii. 17151 MOBBIIIEHHS
YPOBH: SKOJIOTHUCCKOH KY/IBTYPBL. OCO3HAHMS I7100aTbHOMO XapaKTepa IKOMOrHYCCKHX NPOGIeM H NYTEH HX PEIICHHS MOCPEACTBOM MCTOI0B XHMHH,
IKOTOTHUCCKOTO MBILLICHHA, VMEHHS PYKOBOICTBOBATBCS MM B MO3HABATCIBHON. KOMMYHHKATHBHOMH H COLHATHHOI MPAKTHKC.

METAIIPEIMETHBIE PE3YJIbTATbI

[TosnaBaTenbHBIe YHHBepCAIbHbIE YueOHbIE JeiiCTBIs

basosbie noruueckne geiicrens:

Y MeHHS HCNIOTL30BATH MPHEMBI TOTHICCKOTO MBIIICHHS HPH OCBOCHHH 3HAHHIL: PacKpeIBATH CMBICT XHMHUYCCKHX MOHATHIH (BBLICIATH HX XAPAKTCPHBIC MPH3HAKIL,
YCTAHAB.IHBATD B3AUMOCBA3D C APYHMH MOHATHSIMH). HCTIOIb30BATE MOHSTHA 1715 OObACHCHHS OT/AC/IbHBIN (DAKTOB M SBICHHIA. BEIGHPATH OCHOBAHHS H KPHTCPHH
st KIACCH(HKALMH XHMHUCCKHX BEIIECTB H XHMHYCCKHX PCAKLMI, YCTAHABIHBATb MPHUHHHO-C/IC,ICTBCHHDIC CBSI3H MKV OOBCKTAMH H3YUCHHS. CTPOUTD
JOTHYECKHC PACCYKACHHUS (MHAVKTHBHBIC, ACAYKTHBHBIC. 110 AHATOTHH). JEJaTh BBIBO,IbI H 3AKTFOUCHMUS

VMCHHC TIPHMCHSATE B IPOLICCCE MO3HAHMS MOHATHS (MPCAMETHBIC U MCTANPCAMETHBIC). CHMBOTHYCCKHE(3HAKOBBIC) MO,IC/H. HCTIOIB3YEMBIC B XHMHH.

basoBele nccnenoBatensckue AeiicTEHs:

YMCHHC HCIOB30BATE MOCTABICHHBIC BOTPOCH! B KAUCCTBC HHCTPYMCHTA NMO3HAHIL, @ TAKKC B KAQUCCTBC OCHOBBI 1151 (POPMHPOBAHHS THIIOTC3BI MO MPOBEPKC
MPaBHIBHOCTH BBICKA3bIBACMBIN CY K ICHHII:

NPHOOPETCHHE OMBITA MO MIAHHPOBAHHEO, OPraHH3ALMH H MPOBCICHHEO YUCHHUCCKHX IKCMICPHMCHTOB. YMECHHC HAOIKOAATDh 33 XOI0M MPOLIECCa, CAMOCTOATEIBHO
MPOTHO3HPOBATE Cro PE3VABTAT, (POPMYIHPOBATHL OGOOIIEHHS 1 BBIBO/bI MO PE3VIBTATAM NPOBEIEHHOTO OIIBITA. HCC/ICI0BAHHA, COCTABIATh OTUYET O NPO/IeI1aHHOI
pabore.

PaGora ¢ undopmauneii:

VMCHHC BbIOHPATh. aHATH3HPOBATh H HHTCPIPETHPOBATh HHPOPMALIHIO PA3THUHBIX BIIOB H hopMm NPCACTABICHHS, MOIVIACMY KO H3 Pa3HBIX HCTOUYHHKOB (HAy4HO-
NOMYAPHAA THTEPATY PA XHMIMECKOrO CO/ICPKAHHA. CIPABOUHBIC MOCOOMS. pecypchl MHTCPHETA). KPHTHYCCKH OLCHHBATh MPOTHBOPEUHBY O H HEI0CTOBCPHY KO
HHPOPMALHIO;

VMCHHC TIPHMCHSTh PA3THYHBIC MCTOABI H 3aNPOCHI MPH NOHCKE M 0TOOPE HHPOPMALIH H COOTBCTCTBYFOLIHX AAHHBIX, HCOOXOHMBIX 15 BHITOTHCHIS VUCOHBIX H
MO3HABATCIBHBIX 3334 OTPEACICHHOTO THIIA, NPHOOPCTCHHE OMBITA B 00/1ACTH HCMOB30BaHHs HHPOPMALHOHHO-KOMMY HHKATHBHBIX TCXHOIOTHIT, OB/IAICHHE
KYIBTYPOIT AKTHBHOTO HCTO1b30BAHHs PA3THIHBIX TIOHCKOBBIX CHCTEM. CAMOCTOSITE THHO BBIOMPATh ONTHMABHY IO (OPMY mpeacTaBieHns HHOPMALIHH 1
HIATIOCTPHPOBATE PCLIACMBIC 321a4H HECTOMKHBIMH CXCMAMH, HArPaMMaMi. APYTHMH (opyamu rpadHKH H HX KOMOHHALISIMIL

KommyHHKaTHBHBIE YHHBepCaJIbHbIE yueGHbIe AeiicTBIs:

YMCHHC 337aBaTh BOMPOCH (B XOAC AHANOTA H (HIH) AUCKYCCHH) 110 CYIICCTBY 00CYK1aeMOIT TeMbl, POPMYIHPOBATH CBOM MPCII0KCHHS OTHOCHTCTHHO
BBINOIHCHHS NPCITOKEHHOH 3a1a9H;

MPHOOPETCHHE OMBITA NPE3CHTALHH PE3Y IbTATOB BBINOIHCHHS XHMHUCCKOTO IKCIICPHMCHTA (1abopaTopHoro oneita, 1a00paTOPHOI PabOTHI MO NCC.IE10BAHHIO
CBOJCTB BCLICCTB, YMCOHOTO NMPOCKTA);

PerynsiTHBHBIE yHHBepcanbHbIe yueGHbIe JeiicTBHS:

YMCHHC CAMOCTOATCIPHO OMPEACIATD LUCIH ACATCIBHOCTH., TIAHHPOBATD. OCYIICCTBIIATh, KOHTPOIHPOBATE H IPH HCOOXOAHMOCTH KOPPEKTHPOBATE CBOKO
ACATCIIBHOCTB. BEIOHpATH Haubomnee d3pdekTHBHBIC CrIOCO0bI peeH s yUcOHBIX H MO3HABATCILHBIX 33144, CAMOCTOSTCABHO COCTAB/ISITD HIIH KOPPEKTHPOBATh
MPCI0AKCHHBII AITOPHTM JCHCTBHI NPH BBIMOTHEHNH 331aHHH ¢ VIETOM MO/IYUCHHS HOBBIX 3HAHHI 06 M3yHAaCMbIX OOBCKTAX—BCIICCTBAN H PCAKIHAX, OLEHHBATH
COOTBETCTBHC MOy HCHHOTO PE3YAbTATA 3aABICHHON LICTH, YMCHHE HCMONB30BATh H AHATH3HPOBATL KOHTCKCTHI, TIPCTArACMBIC B VCIOBHH 3Q1aHHI.



HPEIMETHBIE PE3YJIBTATbI

B coctaBe mpeamMeThLIX pe3yIsTaTos Mo 0CBOCHIIO 00A3aTCABHOTO COACP/KAHNA, YCTAHOBICHHOTO JAHHOI ¢eacpabroii paGoueii nporpanMoil. BBLICSIOT!
OCBOCHHBIC OOYarONIHMHCS HAYYHBIC 3HAHIA, VMEHHS H CIOCOOb] 1eHCTBHiL CCHHPHYCCKUC 1718 IPCAMCTHOIH 06acTH « XHMH. BHIbI 1CATCABHOCTIH HO
HO/IYICHHIO HOBOTO 3HAHHSL. CTO HHTCPIPETALHH, NPCOOPA30BAHHIO H MPHUMCHCHHIO B Pa3THIHBIX VICOHBIN H HOBBIX cuTvaumsx, K koun obvucHns B §k1acce
TPCAMETHEIC PE3YIbTaThl HA 0a30BOM YPOBHE 10KHBI OTPAKATH chOPMHPOBAHHOCTD Y OOYYAROLIHXCA \ MCHHIT:

PACKPBIBATE CMBICT OCHOBHBIX XHMHYCCKHX MOHSTHI aTOM, MOJICKY.1a. XHMHUCCKHIT 3. 1CMOHT. MPOCTOC BCLICCTBO. CMOKHOC BELIECTBO. CMCCh (O IHOPOIHAS H
HCOTHOPOIHAs ). BAJICHTHOCTb. OTHOCHTC/ILHAS ATOMHAS H MO/ICKYJIIPHAs MACCa, KOJHHCCTBO BCLUCCTBA. MOJIb, MOISAPHAS MACCA, MACCOBAS 10 XIMHYCCKOr0
JICMCHTAB  COCAMHCHHH. MOJIIPHBIH 00BEM, OKCHT, KHCIIOTA, OCHOBAHHC. COJTb. SJCKTPOOTPHLUATEABHOCTD. CTCNCHD OKHCICHHS, XHMHUCCKAS PeAKLHAL,
KAACCH(HKALIMS PEaKIMii: PEAKLIHH COETMHCHIIS. PCAKLIHH PA3T0KCHHA, PCAKLHH 3aMCIICHHS., PCAKLIHH 00MCHA. 3K30-1 DHIOTCPMHYCCKHE PCAKIIHM. TCII0BO
ahdexT peakumu. 11po aroma. 3MCKTPOHHBIH C/IOI aTOMA, aTOMHAS OPOHTANL, PATHYC ATOMA, XHMIUCCKAS CB3b. NOJSIPHAs H HCTIONSPHAS KOBAICHTHAA CBA3D,
MOHHAS CBSI3b. HOH, KATHOH, QHHOH, PACTBOP. MACCOBAs 10 BEIICCTRA (MpOLICHTHAA KOHLIEHTPALIMS) B PACTBOPC.

HATIOCTPHPOBATE B3AIMOCBES3b OCHOBHBIX XHMHUCCKHX MIOHATHIT H MPHMCHATD 3TH MOHSATH NPH ONHCAHHH BCLICCTB H HX MPCBPALIEHHIT:

HCTOAL30BATE XHMHICCKYIO CHMBOIHKY UTs COCTABICHHS (hOPMY1 BELUECTB U VPaBHCHHI XHMHYCCKUX PCAKLIHIT:

OTPEACATE BATICHTHOCTb aTOMOB 3/1CMCHTOB B OHHAPHEIX COCAMHEHHSX, CTEMCH OKHCICHHS YICMCHTOR B OHHAPHBIX COCAMHCHHSN, MPHHALICKHOCTD BEHICCTB K
OMPEACACHHOMY K/IacCy COCIMHCHIIT MO (POPMYMaM. BH XHMHUYECKON CBA3H (KOBAICHTHAA H HOHHAS) B HCOPraHHYCCKHX COCAMHCHHSX:

packpeigate cMpica Hepuoairaeckoro sakona JI. M Menacnecsa: ACMOHCTPHPOBATH MNOHUMAHNE TICPHOANYCCKOI 3aBHCHMOCTH CBOIICTB XHMHUCCKHY 31CMCHTOB OT
UX nonoxcHus B [lepromyeckoii cuerene, 3akoHOB COXPAHCHHS MACChl BCIICCTB. MOCTOAHCTBA COCTABA, ATOMHO MOJICKY TAPHOTO VUCHHS. 3aKoHa ABOraapo:
OTHCLIBATL H XapaKkTCpH30BaTh Tabmiuny1o Gopmy TTepHoHeCKolt CHETEMBI XHMHUCCKIX SICMCHTOR: Pa3IHMATL NOHATHS «TIABHAS NOArpYINa (A-rpvnmna)» u
«noGo4Has noarpynna (B-rpynna)y, Maieie u 601b1e MICPHOABL, COOTHOCHTB O003HAYCHIS, KOTOPBIC HMCIOTCH B TaDIHIIC «lleproamyeckas cucTeMa XHMHYCCKHX
snemeHToB L. Menneneesay ¢ uHc10BbIMH NapaKTCPHCTHKAMH CTPOCHHS aTOMOB XHMHYCCKHX DICMCHTOB (COCTAB 1 3apsi sipa. oOuIEe YHCTIO 3ICKTPOHOB 1
PaCpeac/ICHHE HX 110 3ACKTPOHHBIM CIOSM);

KJ1aCCH(HLMPOBATS XMMHUCCKHE DICMEHTBI, HCOPTAHHYCCKIC BOLLCCTRA. XHMHHCCKHC PCAKLMM (1O YHCIY H COCTABY Y4HACTBY IOHIHX B PCAKLHH BEIICCTB. 110
Terniosomy 3G pexTy):

XapaKTCPH30BaTh (OMHCHIBATH) OOLIHE XHMHUECKHE CBOCTBA BCILICCTE PATHIHBIX KIACCOB, NOATBEPK1ast OMHUCAHNC TPHMEPAMH MOJICKY TAPHBIX VpaBHCHHIT
COOTBCTCTBYIOLIMX XHMHYECCKHX PEAKLIHIL;

NPOTHO3HPOBATDL CBOHCTBA BEICCTB B 3aBHCHMOCTH OT HX KAUYCCTBCHHOTO COCTABA. BOIMOMHOCTH MPOTCKAHIA XHMHYCCKHN NPCBPALICHHIT B PA3THYHBIX VCIOBHSX;
BBIHCIATE OTHOCHTE.1bHY K0 MOICKYIAPHY O H MOJISIPHVIO MACChI BCLICCTE, MaCCOBYIO 10/TH0 XHMHUCCKOTO 3ICMCHTA 10 GopMYJIC COCIHHCHMS, MAaccOBYIO 10T
BCIICCTBA B PACTBOPE. NPOBOAHTH PACUETHI MO YPABHCHHIO XHMHYECKOIT peaxkLmn;

MPHMCHATE OCHOBHBIC ONCPALIMH MBICIHTEIBHOH ASATCIbHOCTH—AHATHS H CHHTCS. CpasHCHHE. 000OIICHNE. CHCTEMATH3ALMIO, KAACCH(HKALINIO, BBISIBICHHE
NPHYHHHO-CICACTBCHHBIX CBA3CH—//15 H3YUCHHS CBOICTB BCIECTE H XHMHIUCCKIX PCaKLHMH. CCTCCTBEHHO-HAYYHBIC METO,1bl MO3HAHMSHAG IO ICHILC. H3MEPCHHC,
MOIACTHPOBAHHC, DKCIICPHMCHT (PCATbHBIN M MBICICHHBII):

CICA0BATE MPABHIIAM MOMBb30BAHHS XHMHUCCKOIT NOCY 101 11 1aB0paTOpHBIM 000pPY10BAHHEM, & TAKIKC NPABHIAM OOPALICHHS C BELICCTBAMH B COOTBETCTBHH

C HHCTPVKIHSAMH T10 BBINOJTHCHHIO 1a00PATOPHBIX XHMHYCCKHX OMBITOB 110 MOy HEHHIO H COOMPAHHIO ra3000PasHbIX BELICCTE (BOIOPOA 1 KHCIIOPO/a),
HPHTOTOBJCHHIO PACTBOPOB € OPEICICHHOI MacCOBOIH 10/1¢H PacTBOPEHHOIO BCINECTRA. NIAHHPOBATL H MPOBOANTL XHMHUYCCKHE IKCOCPHMCHTBI 10
Pacro3HABAHHIO PACTBOPOB IIEI0UCH H KHCIOT € IOMOIIBIO HHANKATOPOB (makmyc. penoadTanens, MCTHIOpaH K H APYIHE).



Coaep:xkanue yuedHOro npeamera.

Paspen 1. Hauanbusle nousitust u 3akonsl xumun. (20 yacos)

Tena u Beweersa. CpoiicTsa BewecTs. Jranonnbie Gu3HUCcCKHe CBOICTRA BewtecTs. Matepnana 1 MaTepHanioBeIcHHe. POMTh XHMIHI B JKH3HH COBPEMCHHOrO
odmectra. OtHomeHue obmecTsa K XHMHH.: XeMOGHIH H xeMododus.

Metoapt u3vuenus xumun. Habaroaenne. Dxenepuvent. Moaennposanne. Moaeinn MaTepHaTbHbIC H 3HAKOBBIC HIH CHMBO.TbHBIC.

Fazer. XKuakocrn. Teepasie semiccrsa. Baanmubie Mepexomsr MeK Iy arperaTHbIMH COCTOAHHAMI BCIICCTBA: BO3rOHKA (CyGiuMalnis) H 1ecybinvars,
KOH/JCHCALIHS M HCNAPCHHE, KPHCTATH3ALN H MIABICHHE.

®uznueckne aBacHus. YncTeic semectsa u emecH. [oMoreHHbIc n reteporennbie emeck. Cuec razoobpasusie, smakie. Teepabic. Criocobbl pasicIcHus cMeceil:
MCPETOHKA HAH AMCTHILSILIS, OTCTAHBAHHC, (PHIBTPOBAHNC, KPHCTANTH3AMNA, Boimapusanue. Xpovarorpadms. TIpuvenenue 3THX cnoco6os B 1aGoparopHoii
NPAKTHKC. Ha MPOH3BOJCTBE U B ObITY,

XHMHUECKHE 31CMCHTB. ATOM 1 MOICKy bl [TpocThic 1 crozmbic BewmecTa. AIOTPOmHs HA MPUMEPE Kie10poa. OCHOBHBIE T0/10KCHHS ATOMHO-MOJICKY IS[PHOTO
vacHust, Monbl. BenieeTBa MOTCKYIAPHOTO H HEMOJICKY IPHOTO CTPOCHHS,

3HaKn (CHMBOIIBI) XHMHUCCKHX ICMCHTOB. IH(OpMALITs, KOTOPYIO HECYT 3HAKH XHMHYCCKHX 3IEMCHTOB, ITHMOIONHS HA3BAHHI HCKOTOPBIX XHMHYCCKHX
anementos. [TCXD LN, Menjeneesa: KOPOTKONEPHO MBI H ATHHHONCPHOAHbIT BapuaHTbl. [leproast 1 rpymmer. [1asras i nOGOUHAS MOITPY b,
OtHocuTenbHAs aTOMHAs Macca.

Xunvmacekue popyy ast. Muaekest i kos@duinienrsl. OTHOCHTEIbHAS MONCKY/ISPHAs Macca. MaccoBas 10718 XHMITIECKOTO 31¢MeHTa B cocanacHnn. Mudopmarps,
KOTOPVIO HCCYT XHMHUCCKHC (DOPMYVJIBI.

Banenthocts. CTpykTypHbIc hopmy.ibi. XUMHUCCKHC SICMCHTHE ¢ HOCTOSHHOI H IEPEMEHHOI BAICHTHOCTBIO. BBIBOA (hOPMYIIBI COCAMHCHHS 110 BATCHTHOCTH.
Onpeaeaenne BaTCHTHOCTH XHMHYECKOTO 2IEMEHTA 110 hopamy.ie BeweeTsa. COCTABICHHE HA3BAHMIT COCMHCHIT, COCTOSIINX H3 ABYX XHMHUCCKHX 3ICMEHTOR., MO
BAJICHTHOCTH. 3aKOH MOCTOSHCTBA COCTABA BCINCCTB.

XuMuueckne peakiuin. PearenTsl 1 npoaykTsl peakuun. [pH3Haky XHMHUCCKHX PeakLmii. Y Cl0BHS X NPOTCKAHIS W MPeKpameHnst. Peakium ropenms.
DK30TCPMHUCCKHE H DHIOTCPMHUCCKHE PEAKLIHH,

3aKoH COXPAHEHHS MacChl BEMIECTB. XHMHUCCKHE YpaBHeHHs. COCTABICHHE XHMHYCCKHX VpaBHeHHiT. MHBOPMAIIs. KOTOPYIO HECET XHMHUCCKOS VPaBHCHHC.
Knacenuxais xunviraecknx peakiuii 1o cocTasy H UHC/Iy PCArcHTOB H POy KToB, THIB XHMHUCCKIX peakumii. Peakiumm cocIMHCHIS, PA3IoKeHIs, 00MCHA,
samewnieHus. Karainsaropsl u katanus.

Hemoncrpaunmn.

Konnexunm Matepiasos u n3aenuil u3 HHX.

Moacau. ucnonb3yemMsic Ha ypokax (Gu3uky, GHOIOrHH 1 reorpadum.

OOBCMHBIC H IAPOCTCPIKHEBBIC MOACTH HEKOTOPBIX XHMHUCCKHX BEIICCTB.

MoenH KpHCTATHYCCKIX PELICTOK.

Cobupannc npubopa Amsi OAYUCHHS Ta30B H MPOBCPKA Cro HA FCPMETHIHOCTS.

Bosronka cyxoro jibaa. iioaa niu HayranuHa.

ATrperarHsic COCTOSIHIS BO/IbI.

Pazacnenue ABYX HECMEIITHBAKMIMXCS KIAKOCTEH € MOMOLIBIO ACTHTCIbHOI BOPOHKH.

Ycranoska 175 QUIBTPOBAHHS H €ro padoTa.

YcranoBka A5 BEIIAPHBaHs M ¢ro padora.




Pazaenenne kpacsmero BewecTra $10macTepa ¢ nomowso 6y MakHOT Xpomatorpadiim,
Moaean anzorponssix Moaudukaiymii YTIICPOJA H CEPbl.

Ioptpers 1.5 bepuemiyea u /1. M. Menaeneesa.

Kopotkonepnoanbiii n amisnomneprouprii Bapuanthl [ICXD J1. M. Menaeacesa.
Konetpynposanne mapoctep:xHEBLIX MOACICH.

Annapar Kunma.

Pasnosenne Gnxpovara avmonns.

B3aumoaeiicTBie ConsHOI KHCI0TH ¢ LIHHKOM.

[lonyuenne riapoxenna meau (2) u ero Pa3IOKCHHC NIPH HAPCBAHHH.

JlabopaTopHbie onbITHI.

O3snakonaeHune ¢ komeximeii 1abopaTOPHOI NOCY bl

Ilposcpxa mpuGopa 718 nonvueHus razos Ha FCPMETHUYHOCTE.

[lpurotosneune reteporeHHol cmecn MOPOLIKOB CCPBI H KEC3a H X Pa3ae/ICHHE.

Bianmo aeiicTsie pactsopos xopiiia HATPHs U HUTPaTa cepedpa.

Ionyuenne ruapokenta meau (2) 1 cro B3auMOCIHCTBHE © CCPHOH KHUCIIOTOIT.

Baanmoagiicteie pacTBopa coasl ¢ kne10Toi.

Iposepka 3akona coxpancHs yacest BemeeTs Ha NPUMEPC B3aHMO,ICHCTBHA ICI0UH H KHCAOTHI,
Pasinoxenne nepokenaa Bo10poaa ¢ nomMormsio oKcHaa Mapranua (4).

3aMEIICHHE IKEICIOM MEH B MCTHOM KVIopoce.

IIpakTiyeckue pa6orei.
3HaxoMcTBO ¢ 1aBopaTOpHbIM 0GOPY, 10BaHHEM, IpaBuna Texunkn 6e3onacHocTi npu padoTe B KaOHHCTC XHMHH. Hekoropsic B sl pabor.

AHanus noussl.
Paspen 2. Baxueiimmue NPEACTABHTEIH HEOPrAHHYECKHX BeltecTB. KoiHuecTBeHHbIe OTHOIOHIS B XumHH. (18 uacos)

Cocras Bosayxa. IMonstie 06 06beMHOI AC/IC KOMIIOHCHTA MPHPOAHOI ra30Bol cMecH — BO3ayxa. Pacuet 06bema KOMIOHCHTA Fa30BOH CMECH TI0 CT0 00BEMHOIT
J0.1€¢ H Hao0opoT.

Kucropoa. Oson. IMomyuenue kucnopoaa. C 00HpaHHe H PACMO3HABAHNE KHCIOPOaA. XHMHUCCKHE CBOHCTBA KHCI0POAa: B3aHMOACIHCTBHE C MCTAIIIAMH.
HEMCTANIAMH 1 CIOKHBIMH BewecTBamu, [puvenenne kucnopoaa. Kpyrosopot kicnopoaa s npupose.

Oxcnapr. O6pasosantie HA3BaHMIT OKCHAOB 110 HX dopmyaam. CoctaBncHue (hopMYIT OKCH,I0B 1O HA3BAHMSIM. IMpeacrasutens okenI0B: Boga. VIICKHCTBI ras,
HCTaIICHAs H3BECTb.

Boaxopoa B npupoe. duznucckue n xummuucckne ceoiicTsa BO10POA, Cro MoJIyu¢HHE H MPHMCHCHIIC.

Kucaorer, ux cocrae n kaacenpuxarms. HMurubutopsr. Tabanua pacrsopumoctu. Consas u CCPHAS KHCI0TBI, HX CBOHCTBA H MPHMECHEHHE.

Corn, ux cocras u Ha3BaHwMs. Pactsopumocts coneii B Boae. Mpeacrasuretn concii: XIopua HaTpus, kapOoHaT HaTpus. docdar kanbms,

Mocrosnnas Asoranpo. Kommuectso semecrsa, Moos. Mounspnras macca. KpatHsie ¢auHHIb! H3MCPEHHA KOTHUCCTBA BEUICCTBA — MHULAHMOJIb H KHJIOMOJIb,
MHJUTHMO/IAPHAS U KHIOMOJISPHAS MACChl BEIICCTB.




PacueTsl ¢ HCMOTB30BAHHEM MOHATHIT «KOTHYCCTEO BEIICCTBAY. «MOJIAPHAS MACCA», «TMIOCTOSHHAS ABOraIpo».

3axon ABoraapo. MosspHetii 06beM ra3006pasnbix BemecTs. OTHOCHTCIBHAS 10THOCTS OJHOTO rasa Mo APVTOMY .

- Kpathbie cannnusl r3vMepenns koamuecTsa BewecTsa —MHITHMOJISIPHBIH H KHIOMOISPHBIH 00BEMBI ra30B.

PacueTsl ¢ HCnoTb30BaHHENM MOHSTHIT «KOTHUCCTBO BELICCTBAY, «MOIApHAs MACCa». «MOJAPHBIH 0OBEM ra30B», «4HCI0 ABOraapo».

Fnapocdepa. Kpyroropor Boabi B npupo;ie. @u3HUCCKHE 1 XHMHUCCKHE CBOICTBA BOIbI- B3aHMOJICHCTBHC € OKCHIAMH,

Ocnosanns, nx coctas. Pactopmvocts ocHoBanmii B Boae. MsmcHeHME OKpackH HHAMKATOPOB B 1E/104MHOI cpeac. [peacTasurenn menoueii: ruApoKeHIbI HATPHSL,
KaTHA H KAIbIIHS.

PactBopuTens 1 pactBopeHHoe BemecTso. PacTBopbI. PactBopenue. 'mapatei. Maccosas 1015 pacTBOPEHHOTO BemecTBa. PacueTsl, CBA3AHHBIC ¢ HCMOTh30BAHMCM
TOHATHS»MACCOBAs A0S PACTBOPCHHOTO BEIICCTBAY .

HlemoncTpaunn.

[lonyuenne kicaopoaa pasioxkeHnem nepMaHrasaTa kaams u MICPOKCH,IA BOIOPO/IA.
Cobupanie METOA0M BBITECHCHHS BO3YXA H BObI.

Pacnosnasanne knciopoa.

["openne marnus, sxenesa, yras ceput u docdopa B KHCIOPOJC.

Koanekuus okcnaos.

HNonyucnue. cobupanue. pacnosnasanme Bo10poaa.

I"openne Boaopoaa.

BsaumoaciicTBHC BOAOPOIa € OKCHIOM MCIH.

Koanekums: MHHEPAIbHBIX KHCIOT.

Ipasu0 pazdasicHus CCPHOI KHCIOTHL.

Konnekuusa coneii.

Tabanua pactBopHMOCTH OCHOBaHMIA, KHCIOT K COMICH B BOJIE.

HekoTopbic MCTamIBL, HEMETAATBI H COCIMHCHIS KOTHUCCTBOM BCIIECTBA B | MOID.
Konnexuns ocHosanmii.

JlaGopaTopHbie onbITEL

IlomyTHeHIE H3BECTKOBOIT BOBI IPH NMPONYCKAHUH YIVICKHCIOTO rasa.

INonyuenne Bo10poaa B3aHMOACHCTBHEM IIHHKA H COMSHOI KHCIOTHI.

Pacnoaﬂasamic KHCI0T HHAHKaTOpaMmu.

M3neHeHNe oKpacki HHANKATOPOB B LIEI0UHOIT cpee.

Osnakomniene ¢ mpenapataMu 10MauHEH HIH WKOIbHOMN anTeuKH — PacTBOpaMH MEpPoKCHAQ BOAOPOAA. CIIMPTOBOIT HACTONKH H01a M HAATBIPHOTO CHHMPTA.

IlpakTnyeckne paGoroL.

[onyuenne, cobupanne n pacnosnasanue Kneaopoa.

Honyuenue. cobupanne n pacnosnasanie Bo10poa.
[lpuroToBicHHC pacTBOPOB concii ¢ MX 3a1aHHON MACCOBOI 10ICH.



Paznen 3. OcHoBHBIE Ki1ACCHI HEOPrAHUYECKHX COEIHHEHHI, (10 yacos)

O6obuchne caeaeHnii 06 OKCHIAX. 11X KnacCHPHKALIN, HA3BAHHUAX U CBOfiCTBaX. CIOCOGHI NOTYHUCHHSA OKCH/IOB.

OcnoBanus. nx knaccuukanms, Ha3BaHus 1 CBolcTBa. B3anmociicTeie ¢ KHCIOTAMH, KHCTOTHBIMH OKCHAAMH H COMH. PasnokeHHe HCpacTBOPHMBIX
ocHoBanuii. CriocoObl MOTYYEHNS OCHOBAHHIA.

Kucnotsr, nx knacengukauus n Hazsanns. OGHHe XHMINECKHE CBOICTBA KHCI0T, B3anMo1eHCTBIC KHEIOT METALTAMH. IICKTPOXHMITYCCKHI Pl HANPSOKCHHUIT
MeTtaios. BsanvoaeficTeie KHCIOT ¢ okeHgaMu MeTaioB. BianvoeiicTeie KHCIOT ¢ OCHOBAHHAMH — peakums HelTpanusaunu. Baaumoaciicteue knciort ¢
comsnvn. [lomyucnne GeckHCIOPOAHBIX I KHCIOPOACOICPKALIIX KHCIOT.

Conn, nx knaccnpurauus n croiicTsa. B3auMoaeHCTBIC COMCIT ¢ METATIAMIL 0COBCHHOCTH TIHX peakuuii. B3annoaciicteue concii ¢ comsivm,

['eneTHuccKkne psiabl MeTanta n HemeTatna. [ eHeTHUCCKas CBA3h MEKIY KIIACCAMH HCOPraHHYCCKHX BCUICCTB.

JlaGoparopHbie onbITHL
BsanmoaciicTBHe OKCHAA KATbLHS C BOJION.
[ToMyTHEHHE H3BCCTKOBOH BOIBI,

Peakums velitpamnzanim,

TNonyucHne ruapokcnaa mean (2) ¥ Cro B3aHMOACHCTBHE ¢ KHCIOTOMH .
Pasznosxkenne ruapoxenaa meam (2) IPH HATPCBAHHH.
B3anMoaeicTBHE KHCIOT ¢ MCTALIAMH.
BzanmoaeiicTBie KHCIOT ¢ COMTIMH.

O3HAKOMACHHE ¢ KOMICKUHEH coneii,
BzaumoaciicTere cyaedara Mean (2) ¢ &ene3om.
BaanvoacicTBue coucii ¢ COmsIMM,

['eHeTHYCCKAs CBA3b HA NPUMEPE COCIHHCHHIT MCIH.

IIpaxkTHuyeckue paGorsl.
Pemcnne AKCIICPUMCHTAIbHBIX 3a,1a4.

Pazpen 4. llepuoanyeckuii 3akon n MepHoanueckas cHCTeMA XUMHYECKHX 3J1eMEHTOR (I13 u IICXD) JI.U. Menaeneesa u CTPOEHHE aTOMA.
(8 uacos)
EcrectBennbic ceMeicTBa XHMHYECKHX ACMCHTOR! HICI0UHBIC H LICA0UHO3CMEIbHBIC MCTALIbI. ralorcHbl. HHCPTHBIC rasbl. AM(POTCPHOCTE. AM(POTEPHBIC OKCH,1BI
H THAPOKCHIBI. KOMHJ’ICKCHBIG COJIN,

Orkperrie JILU. Menaencesbiv 113 u cozxanne um [1CXD,
ATOMBI Kak (pOpMa CYIIECTBOBAHHS XHMHUCCKHX 31eMCHTOB. OCHOBHBIC CBCICHIS O CTPOCHHH aTOMOB. J[0Ka3aTenbCTBA CI0KHOCTH CTPOCHHS aTOMOB. OMbIThHI

Pesepdopaa. IMnancrapHas Moeab CTPOSHIS ATOMOB.
CocTas aroMHbIX s11¢p: IPOTOHBL, HEliTpons!. OTHOCHTEIbHAS ATOMHA Macca. B3aHMOCE3b TOHSTHIL CMPOTOHY . «HEHTPOHY, «OTHOCHTEIBHAS aTOMHAS MACCa».
Mukpomup. 1eKTPOHBI. CTPOCHHE 3.I1CKTPOHHEIX VPOBHCH ATOMOB XHMHUCCKHX 3ICMCHTOR
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NeNe 1-20. Tonstie o 2aBepICHHOM 31CKTPOHHOM VPOBHE.

HM3oTomsr. @u3iyecKHii CMbICT CHMBOIHKH Tepnoanueckoii cictens. Cospencrnas dopary muposka [13. MaveHenust cBOICTB 316MEHTOB B eposax u rpyImax,
KaK (PYHKIHS CTPOCHHS ICKTPOHHBIX 0B0I0UCK ATOMOB.

XapakTepucTHKa 3ICMEHTA-METANNA H JMCMEHTA-HCMETAIIA TI0 HX NOI0KeH o B [TCXD AN Menaeacesa.

JdemoncTpaunn.

Pazmiunsic gpopmer tadanu I1C.

Moaenmuposanue noctpoeuns INC J1.M. Menaencesa.
Mo e aToMOB XHMHYCCKHX 2IEMCHTOB.

Moaenn atomoB dnenenTos | — 3 nepio.ios.

JlaGopaTopHbie ONbITLL.
[Monyucnne amboTepHOro ruapokciia 1 HECICI0BAHHUE Cro CBOHCTB.

Pasnen 5. Xumnueckas cBazb. OKHCIHTEAbHO-BOCCTAHOBHTEIbHBIE peaxkuun. (10 yacos)

HMon=as xummueckas casisb. MoHbI, 06pa3oBaHHbIC aTOMaMH MCTATIOB H HOMCTALTOB. CXEMBbI oOpaseBaHms HOHHOIT CBA3H 17151 OHHAPHBIX cOcaMHCHMI, MoHHbIC
KPHCTATIHYCCKHC PELICTKH H (PH3HUCCKHE CBOHCTBA BEIICCTB € YTHM THIIOM peweTkn. [onaTie o GopmyIbHOI ¢IMHHLIC BELICCTRA.

KosanenTtaas Xivuueckas CBsisb. DICKTPOHHBIC H CTPYKTYPHBIC (opmymbl. Kosanentras Henoaspras cesisb, CXeMbl 06pa30BaHHs KOBAICHTHOI CBS3H A7
OHHAPHBIX COCAMHCHHIT. MONCKYSIPHBIC H ATOMHBIC KPHCTALTHICCKHUC PCIICTKH, H CBOHCTBA BEIICCTB C 3THM THIIOM PCHICTOK.

INEKTPOOTPHLATEABHOCTS. Pait sackTpooTpriareabhocTi. KopamenTHas MoMsipHast XUMHICCKast CBsi3k. CxeMbl 00pa3oBaHms KOBAICHTHOI NOIAPHOL CBA3M 1718
OHHAPHBIX COCAMHEHMIT. MOICKYASPHBIC 1 ATOMHBIC KPHCTALTHYCCKHC PCHICTKH, CBOHCTBA BELICCTB € 3THM THIIOM PCLICTOK.

MeTanineckas XHMHYCCKAS CBA3b H MCTALTHUCCKAs KPHCTALTHUCCKAs pewerka. CBoiicTBa BCIMECTB ¢ 3THM THIIOM pewetok. Eunas NpHpoJa XHMHICCKHX
CBs3eli. '

Crenensp okucicHns. CpaBHCHHE CTENCHEH OKMCICHHS H BACHTHOCTIL. INpasuna pacuera crencun okucacHs Mo GOPMYIAM XHMIUCCKHX COCIHHCHHUIL.
OxHCANTEAbHO-BOCCTAHOBHTEIBHBIE peakiti. OMPeAcICHHE CTENCHEH OKHCICHIS AJI1 DICMCHTOB, 00pasyIOMHX BCIICCTBA PA3HBIX KIACCOB. PCaKiiiH HOHHOTO
OOMCHA H OKHCTHTEIBHO-BOCCTAHOBHTE IbHBIC peakii, CoCTaBICHIE VPABHCHHIT OKHCIHTC/IBHO-BOCCTAHOBHTCIBHBIX PCAKLIHIT MCTOI0M 3ICKTPOHHOTO GataHca,

HdemoHCcTpaumm. .
Buacopparyents u cnaiias «HMonnas xuMiueckas cBaiby.,

Konnekims Bemects ¢ HOHHOI CBA3BIO.

MoacaH HOHHBIX KPHCTAIHUCCKIX PELICTOK.

Buacodparmenter u craiiab «KosaneHTHAS XHMHUCCKas CBA3b.

Koanexuns semects Monekynspaoro n atomsoro crpoesns. Mo e MOJICKY IIPHBIX H ATOMHBIX KPHCTA/LUTHYCCKHX PEIUCTOK,

Craiiasl « MeTanInyeckas XHMHUCCKAS CBI3bY .

Konaekums «Metanb 1 cnnass

BsaunmociicTsie uiHKa ¢ CCpHOIT H COMMHOI KHCTOTOI. NXJIODHAOM MEIH,
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YYEBHO-METO/IHYECKOE OBECITEYEHHE

YMK «Xumus. 8 knace»

['abpuensin O. C. Xumns. 8 knace: yueOnuk ans odieodpasosarensHbix opranusauuii / Q. C. Tabpuensn, M. I'. Octpoymos, C. A. Cnankos.
— M.: [Ipoceewenne, 2022
['adpuessn O. C. Xumus. Metomuueckoe nocodne st 8 kimacca ydeGHoe nocodne st obmeobpasoBatenshpix opranmsami / O, C.
['abpuenan, K. B. Axcénosa, H. I'. Octpoymos. — M. : Ilpocsemmenne, 2022
Fadprensn O. C. Xumus. COopHuk 3amau H ynpaxseHnii. 8 knacc: ydueGHoe nocobue njisi 00eobpazoBaTe bHbIX opranmzauui/ 0. C.
["abpuensan, M. B. TpuryGuak M.: Ipocseienne, 2022

Hudopmayuonnwie cpedcmea
L. http://www alhimik ru. Ilpeacrasnenst pyOpuki: coBeThl aOUTYpHEHTY, YUHUTEIO XHMHH, CTIPaBOYHHK (0ueHb Oonbinast noadopka Tabmuil 1
CMpaBOYHEIX MATEPHATIOB), BECE/IAsA XMMHS, HOBOCTH, OJIHMITHA/bI, KyHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYECKHX CBEIEHHIT).
2. http//www hij.ru. XKypaan « XuMusl 1 KHU3HB» MOHATHO H 3aHHMAaTeJbHO pacckasbiBaeT 000 BCeM HHTEPECHOM, YTO MPOHCXOANT B HayKe H B
MHpPE, B KOTOPOM MbI JKHBEM.
3. http://chemistry-chemists.com/index html. DaexTpoHHBI KypHaN « XUMHKH 1 XHMUSI», B KOTOPOM MPEeICTABIEHO MHOKECTBO

OMBITOB 10 XUMHUH, 3aHHMATEIbHOIT mebopmaunu, MO3BOJIAKOIIIEH YBJI€Yb YUHECHHKOB BKCHepllMeHTaﬂbHOﬁ YaCThbIO MpeaMeTa.

4. bttp://c-books.narod.ru. BceBo3MOKHAS IHTEPATYPA MO XHMHIL

5. http://www drofa-ventana ru. M3BecTHOe n3narenscTo yuebHoii auteparypbl. Hopunkn HAY4YHO-MONYJAPHBIX H 3aHUMATEIbHBIX KHUT IO
XHMHH.

6. }_mp:/f"l september.ru.  XKypHan asist yuureneii u ne Tonbko. bonboe KonnyecTso paloT yueHnuKoB, B TOM YHC/E H HCCIE0BATEILCKOTO
xapakTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiicknil mikobHbIi MOPTaN cO CCbLIKAMH HA 00pa3oBaTeibHbBIE CAliThI 10 XUMHH.

8. www periodictable.ru. COopHHK cTateil O XHMHYECKIX IEMEHTaX, HILTKOCTPHPOBAHHKIIT FKCITEPHMEHTOM




