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MNOACHUTEJIbHAS 3AITNCKA

[IporpaMma o XuMuu Ha YpOBHE OCHOBHOI'O 00IIIero o0pa3oBaHUs COCTaBJICHA Ha OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueli mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHLENIMH IPENoJaBaHusl y4eOHOro MmpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit deaepanum.

[IporpaMmma 1o xumHuM Ja€T MpeACTaBICHUE O ILENAX, oO0med cTparternu OOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpPKAHUE, IPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeesieT KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
W3YYEHUSI XUMUU C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4€OHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAesieT BOSMOXHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHMI K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIET0 00pa30BaHus, a TaK)Ke TPeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOMN
JEeSITeTbHOCTH 00yUaroIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHUE XUMUH CIY’)KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00y4aroIerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUILEBOI 1 SKOJIOTHYECKON 0e30MacHOCTH, TPOOIEM 3paBOOXPAHECHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHKME MBILUIEHUS U TBOPUECKUX CHOCOOHOCTEN oOydaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI LIEJIOCTHOTO
B3TJIS1a Ha €IUHCTBO MPHUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarioM B JOPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00y4aroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTMYECKOE 0Opa3oBaHuE
oOyJaromuxcs.

JlanHble HampaBlieHUss B OOYUYEHHUH XUMHUHU 00ECTEeUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUHU Ha ONPE/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKONH XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOrpaMMbl MO XUMHH C(HOPMHpPOBAHA HA OCHOBE CHUCTEMHOIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO MPUHLMITY NOCIIEIOBATEIBHOTO PA3BUTHs 3HAHWN HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPECTaBICHUH 00 MEKTPOIUTUIECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HAHUIO U METOJIaM I03HaHus B Hayke. M3yueHue xumun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3y4eHHH XUMUU IPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBUII OE3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTON JIMUHOCTH, TOTOBOM K CaM0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJbHOM  JIEATENbHOCTH,  HAyYyHbIM  METOJaM  IIO3HaHUf,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), IMEIOIINX YHUBEPCAIbHOE 3HAUEHHE U1 Pa3IMUHbIX BUIOB JESATEIbHOCTH;

— ¢popmupoBanue o61IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTIBIT, TIONYYCHHBIC TMPH HW3YYCHUW XUMHUHU, NPUMEHATh WX TMPU peuieHuHu TmpobdjemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO1mee 9nciio 9acoB, OTBEACHHBIX Ul M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HaykK. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METOJIaX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMmecu. CiocoObl pa3ieieHust cMeceil.

ATOMBI U MOJNEKYJbl. XHUMHYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKHUX HJIEMEHTOB.
[IpocThie u clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCHUTEIbHASI MOJIEKYJIIpHas
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KonunuectBo BemectBa. Monb. MomnspHas macca. B3anMoCBs3b KOJIWYECTBa, MAacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

du3nueckue M XMMHUUYECKHE SIBICHHUS. XUMHUYECKas peakius U e NpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUecKke ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMOCYJ0M, MpaBwiaMu paboThl B Jaboparopuu W mpuEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMHCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) ABICHU, HabIt01eHne
U ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE >kene3a ¢ pacTBopoM coiu menu (), usydenme crocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomaTtorpadusi, TMpOBENEHHWE OUYUCTKA TOBAPEHHON CONHM, HAOMIOJCHHEe W ONHCAHUE
pEe3yNbTaTOB MPOBEACHUS OINBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHMsS] MAacChl, CO3JaHHE
MoIesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
HaxoxaeHue kuciaopoja B mpupojae, PU3NYecKue U XUMUYECKHUE CBOMCTBA (PEaKIIMK TOPEHHS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MoJlydueHUs KUCIOpojga B Jaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TemmoBoit A(PekT XUMHUYECKONW pEeaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakuuu. TOoIaMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxokaenue Bomopoaa B IMPUPOLE,
dbuznyecKrue 1 XUMUYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI oNyueHus. KuciaoTer u conu.

MoutsipabIii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YpaBHEHHSIM.



®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBILICHHBIE pacTBOpHl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pactBope. XuMH4eckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B NpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneoOpa3yromure (OCHOBHBIC, KUCIOTHEIE, aM(pOTEpHbIE) U HecoleoOpasyromue. HomeHnkiatypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmy4yeHue okcuaoB.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @u3MYeCKHME M XHUMHUYECKHE CBOMCTBAa OCHOBaHWU. llomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoicTBa KUCNHOT. Pan akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. duznueckue U Xxumudeckue coictBa coseil. [lomyuenue
COJICH.

['eneTnyeckast CBA3b MEXIY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, MIOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHUE M HM3YyY€HUE CBOICTB KUCIOpOJA, HAOIIOJEHUE B3aUMOJACHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W TMpEKpallleHus ropeHus (moxapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHUIOB M ONUCAHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCITOJIb30BAHHE BHICOMATEPUAIOB), HAOIIOCHIE 00Pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IU4HON PacTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOMKHO HCIIOJIb30BAHUE
BUJICOMATEpHUAJIOB), MCCIEAOBAHNE OOpPAa3I[0B HEOPIaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJr0IeHne M3MEHEHMs OKpacKM HHAWKATOPOB B PAcTBOpAX KUCIOT M IIEJI0Yed, H3ydeHue
B3auMmojieiictBua okcuga Mmeau (ll) ¢ pactBopom cepHON KHCIOTBI, KHUCIOT € METalJlaMH,
peakuui HEeUTpaau3aluM, IOJIYy4eHHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJU, pELICHHE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Baxuelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuognyeckass cucrema xumudeckux siementos JI. M.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakumu

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXO/IHBIX JIEMEHTOB (II€JOYHbIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOTeHbl, HHEPTHBIE T'a3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepmoamyeckass cucrtemMa xumuueckux i3nemeHtoB . U.
MenneneeBa. Koporkomepuoanas W JuMHHONEpHoaHas ¢opmbl I[leprognueckoid cucTeMbl
xumuueckux osnemeHtoB JI. M. Menpeneea. Ilepuonsl u rpymnmbl. DU3HMYECKUH CMBICI
MOPSIKOBOTO HOMEpPA, HOMEPOB MEPHOJIa U TPYIIIIHI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szxep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cucTemMbl
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJIEMEHTAa IO €ro IOJIOKEHHIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u Ileprognyeckoit CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKu U npakTuku. J1. 1. MenaeneeB — y4€HbI U TpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3LOB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIIA
[MHKA C pacTBOpPaMHU KUCIOT W IEJ0Yed, MPOBEJACHHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKIIUU Pa3JI0KEHUS, COSTUHEHHUS).

Meosrcnpeomemmnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 8 KJIaCCE OCYIIECTBIISICTCS
4yepe3 WCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX IMOHATHH, TaK H IOHSATHH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/IE€IIbHBIX NIPEIMETOB €CTECTBEHHO--HAYYHOT O IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaJIM3,  CHUHTE3,  KIacCH(UKAIUsA,  MEePUOJUYIHOCTh,  HAOMIOJIEHHE,  JIKCICPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEUIeCTBO, TeJI0, O00bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WUCCKUE BEIUYHMHBI, SAMHHIIBI H3MEPEHHUS, KOCMOC, TUIAHETHI,
3831561, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaAIbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuoanueckuin 3akoH. llepuoamyeckas cucrema XumMu4yeckux dnemeHtoB [J[. .
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX MEPUOJOB, Kalus, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleprognueckoit cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHUAbl XUMUYECKOH CBA3U. THUNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THMA KPHUCTAIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKHX COEIMHEHMM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEaKuid M0 pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy B COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUICCKIE YPaBHEHHUSI.

[TonsTe o ckopocTH xumuyeckoi peakuuu. [loHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOTeHHBIX M TETepOTreHHbIX peakuusx. [lonarue o
karanuze. [loHsiTHE O XuUMHUYeCKOM paBHOBecHH. DaKTOPhl, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKIIUU 1 TIOJIOKEHUE XUMHUIECKOTO PABHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHMCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens aucconuanuu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MPEJICTaBICHU 00 3IEKTPONIUTUYECKON aucconuanuu. KadecTBeHHbIE pPEaKIMU Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakUuu OT BO3JAEHCTBUS pa3IMYHbIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPHU3HAKU MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpazoBaHue
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHne YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOWCTBA Ha MpHUMepe XJjopa (B3aMMOJICHCTBHE C MeTalljlaMH, HeMeTalllaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHHUe, (U3NYecKHMe M XMMUYeckHe cBOMCTBa. OKCHABI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucioThl. CoJM CepHOI KMCIOThI, KaUeCTBEHHAs peaklys Ha cyiabgaTr-uoH. HaxoxeHnue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucThka 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHUsI, UX (PU3HUECKHUE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHMSI B KauyeCTBE MHUHEPATBHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ], aJUIOTPOIHbIE MOIU(BUKAIINH, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHUE CBOWCTBA, IOJYYEHHE U IPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIbHBIX MaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUaoB), HaOdIofeHHWe Tpolecca oOOyINIMBaHUS  caxapa TMojA  JieHcTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJICHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIIoJIeHue IpHu3HaKa eé
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBAMHU a30Ta, (ocdopa U UX COEAMHEHUU
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUs U QocdaT-noOH M HU3y4YeHHE NPU3HAKOB MX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, pacro3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJYyKLHUeH
CHJIMKaTHOW TNPOMBIIIJICHHOCTH, PEUIeHHE AKCIEPUMEHTANbHBIX 3a7ay Mo Teme «BaxHneine
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckoit cucreme xumuieckux 3semeHToB . 1. MenneneeBa u CTpoeHuU st
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXACHUE B mpupoje. Ouznueckrue U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HAXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHHE B mpupoje. Ousznyeckre U XMMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHHE aToMa, HaxojaAeHUue B mpupoje. duszndeckne 1 XuMUUECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
U3y4eHUE Pe3yIbTaTOB KOPPO3UH METAJUIOB (BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPHUAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KucIoposie  (BO3MOXKHO — HCIIOJNIB30BAaHME  BUACOMATEpUANOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblysg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIEIOBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax |
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOJUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYECKUH 3apsj, MPOBOIAHUKH, IOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢dorocuntes, apixaHue, Ouochepa, 3KOCHCTEMa, MHUHEPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JJUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHHS IPOrPaMMbl OCHOBHOIO 00mIEro 006pa3oBaHuUs
JOCTUT'AaKOTCA B XO04€ O6y‘~IeHI/I9{ XUMHUHU B CAUHCTBC yqe6H0171 n BOCHHTaTeJIBHOﬁ JCSATCIIBHOCTHU B
COOTBETCTBUH C  TPAJAUIMOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH M  JyXOBHO-
HPaBCTBECHHBIMH IEHHOCTSIMH, MPUHATHIMA B OOINECTBE MPaBUIaAMH W HOPMaMH IOBEACHHS U
CIIOCOOCTBYIOT MPOIECCAaM CaMOIIO3HAHHMSI, CAMOPA3BHUTHS U COLMAIM3AI[MHA 00YIafOIIHXCS.

.HI/ILIHOCTHBIG pe3y.]H)TaTI)I OTpa)KaIOT TOTOBHOCTH O6y‘IaIOIIII/IXCf:[ pyKOBOIICTBOBaTI)Cﬂ
CHCTEMOM IMO3MTHUBHBIX IIEHHOCTHBIX OPHUEHTALMN M PAaCHIMPEHHE OIbITAa JAEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTHU:

1) maTpHOTHYECKOr0 BOCIUTAHUS

LIEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIeMI0, TOHMMAHUs 3HAYEHHs XMMHYECKOW HAayKH B JKH3HH COBPEMEHHOIO OOIIeCTBa,
CIMOCOOHOCTH BJIaJCTh JOCTOBEPHOW MH(OpPMAILUEH O MEePeIOBbIX JOCTHKEHUSAX M OTKPBITHUAX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
Mupa 1 oOlIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

NPEJICTABICHNS O COIHAIBHBIX HOPMax M MPaBUIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOI\/’I KOMIICTCHTHOCTHU B 06IHeCTBeHHO HOHC3HOﬁ,
y4eOHO-MCCIIEN0BATENbCKOM, TBOPYECKOW W JAPYIHX BHIAX JESTEILHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOil COBMECTHOM IESITEBHOCTH MPH BIMOJHEHUH YUeOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBIMTOJTHEHUH XHMHUYECKUX OKCIIEPUMEHTOB, CO3MaHHHM YYEOHBIX MPOCKTOB, CTPEMIICHHUS K
B3aUMOIIOHUMAHHUIKO W B3aMMOIIOMOIIIN B Hpouecce 3TOI>'I y‘-Ie6HOI\/'I JACATCIIbHOCTH, TOTOBHOCTH
OIICHHUBATH CBOE IIOBECACHUEC U HOCTyrIKI/I CBOUX TOBapI/IHIeﬁ C Mo3unuun HpaBCTBCHHLIX nu
MPABOBBIX HOPM € YIETOM OCO3HAHHMS MTOCIIEACTBHI MOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHSI:

MHPOBO33PEHUYECKHE  MPEACTABICHHS O  BEMECTBE W  XUMHYECKOM  PEaKIWH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH W COCTABJIAIOIIAE OCHOBY IS
NOHUMAaHHUs ~ CYIIHOCTH  HAy4YHOW KapTHHBI ~MHpa, MpEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOBI, B3aMMOCBS3SX YeIOBEKa C MPUPOTHON CpPEIoif, O pOJIH
XUMHUU B ITO3HAHUU 3THUX SaKOHOMepHOCTeﬁ;



MO3HABATEJIbHBIE MOTHUBBI, HAIlpaBJIEHHbIE Ha IMOJIydeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOOXOaUMBIC Il OOBSCHEHUS HAONIOIaeMbIX TMPOIECCOB U SIBICHUMN, IMO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypOl, NOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0 W TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW U HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPAaBIEHHOCTU U YPOBHs 00y4YEeHHUs B ajbHEHIIEeM;

4) ¢popMHUpPOBaHMS KYJIbTYPBI 3/10POBb:

OCO3HAHHE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HH, OCO3HAHUE TMOCIEACTBUA W HEMPHUATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBusl 0€30MacHOCTU MpH OOpallleHuH C XMMHYECKHMMH BEIIeCTBAMU B OBITY U peanbHOMN
JKU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY M3YUEHUIO MPOQeccHii U TpyAa pa3IuyHOro pojia, YBaXXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE HpPUMEHEHUs
NPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAaHHBIM BBIOOP WHIUBUAYATBHOW TPACKTOPUU
MPOJOJDKCHHST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH a/IalITUPOBATHCS B MPO(ECCHOHANILHOM cpeie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U IICHXHUYECKOMY 30POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHHUS TPaBHJI O€30MacHOTO MOBEAEHUS TP padOTe C BEIIECTBAMH,
a TaKKe B CUTYAIUSX, YIPOKAIOIINX 370POBBIO M KU3HU JTFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOJIydaeMble TpPU HM3YyYECHUH XHUMHH, IS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOIHON CPEIOif, sl OBBIIICHHUS YPOBHS SKOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKHX MPOOJIeM U MyTed WX PemieHUs
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COLIMATIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC IS (OPMUPOBAHHS
MHUPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TEOPHSs, MPUHITUI, THIOTe3a, (aKT, CHCTEMA,
MPOILIECC, IKCIIEPUMEHT U APYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, U YHUBEPCAIbHBIE YdeOHBbIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJSATHBHBIC), KOTOpbIE 00eCneunBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOU e TEILHOCTH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornueckue A1eCTBUA:

YMEHHSI HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBINIUICHUS TPH OCBOCHHM 3HAHWIM:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIMBATh B3aMMOCBSI3b C JPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJICbHBIX (DAKTOB W SIBJICHWU, BBIOMPATh OCHOBAHUS W KPUTEPHH I KJIACCH(PUKAITUU



XUMHUYECKHX BEIIECTB U XMMHUECKUX peaKlui, yCTaHaBIUBATh MPUYHMHHO-CIIEICTBEHHBIE CBSI3U
MEXy OOBEKTaMHU U3YUCHUsI, CTPOUTH JIOTHUECKUE PAcCYXIeHUs (MHAYKTUBHEIC, IEYKTUBHbIC,
110 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHTHh B IMpoliecce MO3HAHMs MOHATHS (IIpeJIMETHbIE U MeTanpeaMeTHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEJCTABICHUS — XUMHUUYECKHUM 3HAK (CMMBOJI DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TPU PEIIeHUHd Yy4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX MPEJICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYAaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBCHHBIC CBSI3H U
MPOTUBOPEYHS B U3yUaEMBbIX MPOIECCaX U SIBICHUSIX.

Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKk)k€ B KauyeCTBE OCHOBBI i (OPMHUPOBAHMS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AlMM M MPOBEIACHHUIO yYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbrar, (GopMmynHpoBaTh OOOOMIEHUS W BBIBOJABI IO pPE3y/IbTaTaM IPOBEIEHHOTO OIIBITA,
HCCJIEJOBaHMsI, COCTABIIATh OTUET O IIPOJIEJIaHHOM paboTe.

PatGora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIO0B
1 (HOpM IIPEJICTABICHHUS, TTOJTYIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHUYECKOTO COJICP)KAaHMs, CIpaBOYHBIC TOCOOWSs, pecypchl MHTepHETa), KPUTHYECKH
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpPMAIIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX JJIsl BBITIOJHEHUS YI€OHBIX M MIO3HABATEIbHBIX 3a/1a4
OTPENIEIEHHOTO THUIIAa, NMPUOOPETEHHE OIbITa B OOJACTH HCIOIB30BaHMUS WH(OOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHHE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OpMY TMpencTaBIeHUS
uH(pOpMaIMM ¥ WLTIOCTPUPOBATh pEelIaeMble 3a7a4d HECJIOKHBIMUA CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B TpoIllecce Y4eOHON W HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHHE OKPYKArOIeH TPUPOTHOMN CPEIbI.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora u (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENIHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPEACTABIATH MOJYICHHBIE PE3YIbTaThl MO3HABATEIHLHOM JESITEIILBHOCTH B YCTHBIX
M THUCbMEHHBIX TEKCTax; JeJaThb NPE3eHTALUI0 pPE3yJbTaTOB BBIOJIHEHUS XUMHUYECKOTO
DKCIIEpUMEHTa (J1abOpaTOpPHOrO OMbITa, JTAOOPATOPHON pPabOTHI MO HCCIEAOBAHUIO CBOMNCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

YMEHHUsI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM IMO3HABATEIHHOU U
HCCIIEIOBATENILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpPOOJieM HAa OCHOBE yuéTa
Oo0IIMX MHTEPECOB U COTJIaCOBaHMS MO3UIUH (0OCYyXIaeHHs, 0OMEH MHEHHUSIMH, «MO3TOBBHIE



HITYPMBI», KOOPJIMHALIUA COBMECTHBIX JEHCTBUM, ONpEAeICHUE KPUTEPHUEB TI0 OLEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHUE CAMOCTOSITENIHO ONPEAENATh eI IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJHMPOBAaTh M NP HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENIHOCTh, BHIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelmIeHHs Y4eOHBIX M IO03HABAaTEIbHBIX  3aad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM INpU
BBIIOJIHEHUM 33JaHUNl C yd4€TOM IIOJy4YeHMs] HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBHE MOJYUEHHOIO pe3yibTaTa 3asBICHHOM LienH,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIIOBUU 3aJIaHUM.

NPEIAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJdbTaTOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exnepanpbHOW pabouell IMporpaMMol, BBIIEJAIOT: OCBOEHHBIE
oOyyarolMUCs Hay4yHblE 3HAHHUS, YMEHHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
npeaMeTHoW oOnactu «XHUMHS», BUIBl JAEATEIBHOCTH IO IOJYyYEHUIO HOBOTO 3HAaHMS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K konuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX HOHATHI: aTOM, MOJEKYja, XUMUYECKUI
JJIEMEHT, MPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAasi M MOJIEKYJspHas macca,
KOJINYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Ji1 XUMHUYECKOIrO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
oOMeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEIIOBOM 3 PEKT peaklny, sIpo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToOMHas OpOMTanb, PagUMyC aToMa, XUMHYECKas CBs3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHIIEHTpal|sl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKMX MOHSITUM W NPUMEHSATH 3TH
MIOHSITHS ITPH ONIMCAHUM BELLECTB U UX NPEBPAICHUN;

® CNOJNIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBlieHUSI (OpPMYJl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmpeleNnsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHUSX, CTEIEHb
OKHCIICHHsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. M. MenneneeBa: A1eMOHCTpHUPOBAThH
MOHMMAaHHE MEPUOJNYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosokeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYE€HHUsI, 3aKOHa ABOTapo;

® ONUCBHIBAaTh U XapakTepu3oBaTh TaOanuHyio ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHUYECKHX JJIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounast moxarpymnma (b-rpymma)», Mameie W OodbIIHE TEPHOMBI, COOTHOCHUTH
o0o3Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoguueckas cuctemMa XUMHUYECKHX
aneMmeHToB [I. Y. MeHaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHUS aTOMOB



XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpeneneHue UX Mo JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XMMHUYECKUE
peakuuu (110 YUCIy M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sdexry);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIACCOB, NOATBEpPXKJas  ONUCAaHUE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT MX KAa4eCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B Pa3IUYHBIX YCIOBUSAX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIeMEHTa 10 (hopMylie COeTUHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIbHON NEATENIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMAaTH3AIHIO0, KIAaCCU()UKALUIO, BBISBICHHE MPUYHHHO-
-CJIEICTBEHHBIX CBA3€H — I M3YYEHHs] CBOMCTB BEIIECTB U XMMHUYECKUX PEaKLUM,
€CTECTBCHHO-Hay4YHbIE  METOJAbl  TO3HaHWs  —  HaAOMIOJeHWe,  H3MEpeHHue,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYI0il U JabopaTOPHBIM
00opy/s0oBaHUEM, a TaKXKe IpaBWiaM OOpAIlEHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMU 1O BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX ONBITOB 10 MOJIYYEHHUIO
U cOOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOAA M KHCIOpPOJAa), MPHUTOTOBICHHUIO
PacTBOPOB C OINpPEAEIEHHON MAacCOBOM J10J1€1 paCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATh
U IIPOBOAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIOYEH U
KHCJIOT C IOMOIIBI0 MHIMKATOPOB (JIakMyc, peHON(TaTeHH, METUIOPAHXK U IPYTHE).

K kxoHuy oOyueHus B 9 kJjacce mpeIMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHYECKHHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELECTBO, CI0KHOE BELLIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas peakius, XUMHYecKas
CBSI3b, TEIUIOBOM 3P PEKT peaklnu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAIMs, peakUd HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIluy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAsl CBA3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4yecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pEakUuu, MpeleibHO JOIMyCTUMAs
koHueHrpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M HPUMEHATH 3TH
MOHSITHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJIHMKY JJISi COCTaBlIeHHMS (OpMYya BeELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpeeNaTh BaJeHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COEJMHEHUSAX pPa3IMYHOIO COCTaBa, MPHUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIaccy coelMHeHHH 1o (opmMynam, BHJ XMMUYECKOH CBs3M (KOBaJE€HTHas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsi[i MOHA IO XHMHUYECKOU



dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COETMHEHUH, TUI
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich [lepuogunueckoro 3akona JI. 1. MenneneeBa u 1€MOHCTPUPOBATH
€ro TOHUMAaHME: ONMHCHIBATH U XapaKTepu3oBaTh Tabnu4Hyto ¢opmy Ileprogmueckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpynma)», Mameie u OOJBIIME TIEPHUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B MEpPHOAMYECKOH Tabnuie, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsij sapa, oo1ee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIIOSM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IPEJeNax MaJbIX IEPUOJOB U TJABHBIX HNOJArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCu(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOImMEe W cHenu(puyecKkrne XHMHUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, OATBEPKAAsl ONUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHHMSI 3JIEKTPOJIMTUUECKOU JUCCOLMAIIMU KUCIIOT, IIEJI0Ye U CoJel,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS pPEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
NOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXJAYy BELIEeCTBAMU
Pa3INYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX TPEBPAILIEHUNA B PA3JIMYHBIX YCIOBHUSIX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 1o (hopMysie COeTMHEHHs, MAaCCOBYIO JIOJII0 BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;

coOuoiaTh MpaBWJa TOJIb30BAaHUS XUMHMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opy/noBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBaMU B COOTBETCTBUH C
MHCTPYKLHUSAMHU IO BBIIOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
¥ cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OMNBITHBIM HYTEM XJIOpUI-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABICHWE MPUYUHHO-CIIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHS] CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWS — HaAOJIOJEHUE, U3MEpPEeHUe, MOJCIUPOBAHHE,
HKCIIEPUMEHT (peaslbHbI U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHnoBaHMe pa3/ieiioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n TeM NPOrpaMmbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 2 bubmuorexka [JOK
NPaKTUYECKOMN IeATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJI0BeKa
12 BemecTBa 1 xuMu4eckue 15 1 0 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [lousarue 5 0 1 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 3 0 1 bu6mmoreka [JOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30
Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
31 Ilepuoauueckuii 3aK0H U 7 0 0 bu6mmoreka [IOK
[Tepuoaudeckas cucremMa https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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XUMHYECKHX dj1eMeHToB J[. 1.
Mennene-eBa. CTpoeHue

aToMa
12| Omemenrer . EuSmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTCIIbHBIC PCAKIIUN
Hroro no pazgeny 15 BuGmmorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1 0
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnorexa [JOK
1.2 . 4 0 0
peakuuii https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
22| snewersos Viacepym, Copan et ; 0 o buomoremloK
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23 snewemon Varpym, Awor goohop i | 7 1 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
e | e o . | , o ox
' ) PYTIEL poA https://m.edso0.ru/7f41a636
KPEMHUI U UX COEeANHECHUS
HWroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO011e CBOMCTBA METAILIIO 4 bubmorexa LIOK
) He CBOMCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 hitps://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p BHOE BOEMsL 3 bubnuoreka [{OK
C3CPBHOC BpE https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KUIIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoKa K()HTp()ﬂ],HLIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeanble
n/n Bcero H3yYeHUs
padoThI padoTshI pecypcel
[Ipenmet xumuu. Ponb xumuu B
1 JKA3HHU 4YeoBeKa. Teya U BelecTBa 1 0 0 bu6mmoreka [IOK
BIIP IlepBoHa4yanbHbIC XUMUYECKHE https://m.edsoo.ru/ff0d210c
noHsTus. Tesa u BelecTna.
5 IlonsaTne o MeTomax 1mMo3HaHUS B 1 0 0 bu6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U IPUEMBI 1 0 1 bubnnoreka [JOK
oOpartieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl
4 pazneneHH;H cmeceil BITP Uucteie 1 0 0 bubmmorexa [JOK
https://m.edsoo.ru/ff0d26ca
BEIIIECTBA U CMECHU
[IpakTrueckas pabora Ne 2
5 <<1£)213I[6J16HI/I€ cﬁeceﬁ (Ha mpumepe 1 0 1 bubmmoreia LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
6 ATOMBI M MOJIEKYJIBI] 5-TH MUHYTKa 1 0 0 bubmuorexa [IOK
OI'D KM 3ananwe 1,2 https://m.edsoo.ru/ff0d2a6¢
XUMHYECKHE DJIEMEHTBI. 3HAKH
7 (CUMBOJIBI) XMMHUYECKUX 1 0 0 bubmuoreka [JOK
anemeHToB15-tn Mmunytka OI'D KM https://m.edsoo.ru/ff0d2be8
3aganue 1
8 [IpocTeie u cinoxHbie BemecTBal 5-tu 1 0 0 bu6mmoreka [IOK
munyTka OI'D KUM 3ananue 1 https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
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bubmuorexa [JOK

9 ATOMHO-MOJIEKYJIIPHOE YUEHHE https://m.edsoo.ru/ff0d2d50
3aKOH MTOCTOSTHCTBA COCTaBa
BelecTB. XUMU4ecKasi GopMyIa.

BasieHTHOCTH aTOMOB XMMHYECKUX
anemeHToB BITP. Xumuueckas

opmyna. CocTaBisTh ypaBHEHUS

10 E))eaf;(u}l;ﬁ COOTBCTCTB}’IZE_[I/IX bubmiorexa LIOK
. https://m.edsoo.ru/ff0d2eae

MPEBpAIICHUI HEOPTaHUIECKUX
BEILIECTB Pa3JINYHBIX KJIACCOB.
Onpenensarb TUI XUMAYECKUX
peakuuii. 1 5-tu munytka OI'D KM
3ananue 4

11 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OtHOcUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
MaccoBas 107151 XUMHAYECKOTO
aneMeHTa B coequnenuu BIIP.

12 MaccoBas 10711 XUMHYECKOTO bu6nmoreka [JOK
SJIEMEHTA B COENNMHEHUH. 15-TH https://m.edsoo.ru/ff0d350c
muHyTka OI'D KM 3ananue
18.19,22

13 Koauuectno BemecTBa. MoJib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
dusnuecKkue 1 XUMHIECKHUE SIBIICHUS.

14 Xumuueckas peakuuslS-tu MUHyTKa EH@I_I;I/OEI? HOK/ff 437f
OT' KIM sananue 11.12 ttps://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku U ycinoBus MPOTEKAHUS bubnuorexa [IOK
XMUMHUYECKHX PeaKimi https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUsI MaCChl BELIECTB. bubnmoreka [JOK

Xumnueckue ypasHenus BIIP.

https://m.edsoo.ru/ff0d3b88
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CocTaBnsATh ypaBHEHUS pEaKklnii,
COOTBETCTBYIOIIMX IIPEBPAILICHUI
HEOPraHUYECKHUX BEILECTB
Pa3IMYHBIX KJIAcCOB.15-T MUHYTKa
OI'D KM 3ananme 11,12

BrrunciaeHus KOIu4ecTB a, MacChbl

17 BEILIECTBA 10 YPABHEHUSM bubmorexa HOK
. https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKITUi
Krnaccudukanus XaMHIECKUX
peakiuii (CoequHeHus, pa3IoKeHUs,
3amerieHus, oomena)BIIP.
CocTaBiiaTh YpaBHEHUS pEeaKIUi,
18 COOTBGTCTBYI}-’:H_[I/IX npeBI;am:HHﬁ bubmmorexa [IOK
https://m.edsoo.ru/ff0d3f34
HEOPraHUYECKHX BEIECCTB
pas3IUYHBIX KJ1accoB. OnpenensrTh
TUIl XUMAYECKHUX peakuuid. 15-tu
munytka OI'D KUM 3ananue 11,12
M. B. JIoMOHOCOB — y4YE€HBIN-
19 SHIMKJIOTIETUCT. 0606quI.IeHI/Ie u bubmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponbnas padora Nel no teme bubnnoreka [JOK
«BeriecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bos — cmech ra3zoB. CocTan
21 Bosijxxa. Kucmopox — aeMeHT u bubmorexa [JOK
https://m.edsoo.ru/ff0d448e
mpocrtoe Bemecto. O30H
dusnyeckre 1 XUMHUYECKHE CBOMCTBA
KHCIIOpo/ia (peakinu OKUCICHHUS,
99 ropenue). [lonarue o6 okcunax BITP bubnnorexka [JOK

XapakTepu3oBaTh GU3HUECKHUE U
XUMHUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB: KUCI0opoaa 15-Tu MUHyTKa

https://m.edsoo.ru/ff0d4614
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OI'D KUM 3agaunue 7

CriocoOsl MosTy4eHus KUCIopoia B

23 71a00paTOPUH U MTPOMBIIIIICHHOCTH. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBo# 3 PexT XuMUIecKoi

24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPAaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUYECKHUX PEAKIIHIX
TomnuBo (Hed Tk, Yroib U MeTaH).

o5 3arpsi3HeHue BO3AyXa, CIIOCOObI €ro bu6mmoreka [IOK
npeaoTBpanieHus 1 5-Tu MUHyTKa https://m.edsoo.ru/ff0d4c4a
OI'D KM 3anmanue 16
[IpakTuueckas padota Ne 3 o Teme
«[lonydyenue u cobupanue
KHCIIOPO/1a, U3YUEHUE eT0 CBOUCTBY»

26 BIIP XapakrepusoBaTh pusnueckue bubnuoreka [IOK
Y XUMHYECKHE CBOMCTBA MPOCTHIX https://m.edsoo.ru/ff0d4ae2
BEIIECTB: KUCIOPOJa U BOJOPO/IA;

MOJIy4aTh, COOMPATH KUCIOPO 1
BOJIOPOTI;

97 Bonopon — sneMeHT u npocroe bubnuoreka [IOK
BeliecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
OuU3NYECKUE U XUMUYECKUE CBOMCTBA
Bogopona. [I[pumeHenne Bogopoaa
BIIP XapaktepuzoBars (pu3nvecKue

28 u XI/IMI/I‘{FE):CKHepCBOﬁCTBa(prOCTLIX bubmorexa IOK

https://m.edsoo.ru/ff0d4dd0
BEIIECTB: KUCIOPOJa M BOJIOPO/IA;
MOJTy4aTh, COOMPATH KUCIOPOT
BOJIOPOT;
29 ITonsTtue o kucnorax u consaxlS-tu bubmuoreka [IOK
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munytka OI'D KM 3ananue 7

https://m.edsoo.ru/ff0d50d2

CriocoObl ToTy4eHHs1 BOAOPO/Ia B

bu6mmoreka [IOK

30 nabopaTopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o Teme
«[lonydyenue u cobupanue Boa0poaa,
u3ydenue ero cBoict»BITP

31 XapakTepu3oBaTh GU3HUECKHUE U bubmuorexa [JOK
XMUMHAYECKHE CBOUCTBA IMPOCTHIX https://m.edsoo.ru/ff0d4f42
BEILIECTB: KUCJIOPO/a U BOJOPOA;

MoJIy4aTh, COOMpaTh KUCIOPOI U
BOJIOPO;

32 MonsipHbiii 00BEM ra3oB. 3aKOH bubnunoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
Breruucnenus 00b€Ma, KoaudecTBa

33 BeIlleCTBA rasa 1o ero, U3BECTHOMY Bubmiorexa LIOK

- https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MWIH 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 YpaBHEHUIO PEaKIIMN Ha OCHOBE bubmmoreia LIOK
) . https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX OTHOIIIEHUH T'a30B
DuU3NYECKUE U XUMUYECKUE CBOMCTBA

35 Bozbl BIIP xapakrepuzoBaTh bubnnoreka [JOK
bu3MuecKre 1 XMMHUYECKHE CBONCTBA https://m.edsoo.ru/ff0d587a
BOJIBI;

CoctaB ocHoBanwii. [Tonstre 06
36 uHankaTopax15-tu munytka OI'D Bubmiorexa LIOK
https://m.edsoo.ru/ff0d59e2
KM 3ananue 7
Bona kak pactBoputens.
37 Hacrimienspie 1 HeHACHIIIIEHHBIE bubmuoreka [JOK

pactBopbl. MaccoBas 10Jis BeecTBa
B pacTBOpe

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d5b40
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[TpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHHE PaACTBOPOB C
onpeacsEHHON MacCOBOM 10eH
PacTBOPEHHOIO BEIIECTBA»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5eba

39

40

41

42

KonrponsHas padora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

Oxcuppl: cocTaB, KiaccupuKanus,
HoMenkJatypa BIIP Ha3eiBath
COCIMHECHUS U3YYCHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;
XapaKTepU30BaTh GUINUICCKUE U
XUMHUYECKHUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKHX BEIIECTB:
OKCHJIOB, KUCJIOT, OCHOBaHHM, COJeH ;
XapaKTepu30BaTh B3aUMOCBS3b
MEXy KJIacCaMH HEOPTaHUYECKUX
COECIMHEHNH;

[TonydyeHue 1 XuMHYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
amM(pOTEepHBIX OKCHIOB1S5-TH MUHYTKa
OI'D KM 3ananue 8

OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS,
HoMmeHKkiarypaBIIP Ha3seiBaTe
COEIMHEHUS U3YUYCHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;
XapaKTepu30BaTh GUINYECKUE U
XUMHUYECKHUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB, KHCJIOT, OCHOBAHHI, COJIEH |
XapaKkTepU30BaTh B3aUMOCBS3b
MEXy KJIacCaMH HEOPTaHUYECKUX

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d664e

bubnmoreka [JOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

COCIMHECHM;

43

44

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
ocHoBaHwuii 1 5-tu munytka OI'D
KM 3amanue 9.10.21

Kucnotsl: cocras, kinaccuduxanus,
HoMenkJatypa BIIP Ha3beiBathb
COEIMHEHUS U3yYEHHBIX KJIaCCOB
HEOPraHUYECKUX BEILECTB;
XapaKTepU30BaTh GUINUICCKUE U
XUMHUYECKHUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB, KHCJIOT, OCHOBaHHI, COJICH ;
XapaKTepu30BaTh B3aUMOCBSI3b
MeX1y KJaccaMy HEOPraHMYECKUX
COCITMHEHHI;

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

45

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
kucnot15-tu munytka OI'0 KUM
3aganue 9,10.21

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

46

Conu (cpeanue): HOMEHKIIATypa,
CIOCOOBI OJTYYEHUS, XUMUYECKHE
coricta BIIP Ha3rsiBaTh
COCTMHECHUS N3YYCHHBIX KJIACCOB
HEOPTaHMYECKUX BEIIECTB;
XapaKTepu30BaTh PUINIECKHUE U
XUMHUYECKHE CBOKWCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKHUX BEILECTB:
OKCHJIOB, KHCJIOT, OCHOBAHHI, COJIEH |
XapaKTEepPU30BaTh B3aUMOCBS3b
MEXy KJIacCaMH HEOPTaHUYECKUX
COCTUHCHHI,

bubnuorexa [IOK
https://m.edsoo.ru/00ad9474

47

[TpakTuyeckas pabora Ne 6. Perenue

bubmuoreka [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

SKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCTUHEHUN )

https://m.edso0.ru/00ad9b7c

['enernueckas CBsA3b MEXKIY

bubmuorexa [JOK

48
flaccantit HveOp rAHeCiIX https://m.edsoo.ru/00ad9a50
COCIMHEHU I
49 O06o001IeHNEe U CHCTEMATH3aLIHS bu6mmoreka [IOK
3HaAHUI https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
o |
. P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
IT
51| smeckat snowormon,Howmmt buomiorexa LIOK
) https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX HIEMEHTOB
[Tepuonnueckuii 3aKOH U
IT
epHOoInYEeCcKas CUCTeEMa BuGmorexa LIOK
52 XUMHAYEeCKUX daeMeHToB JI. U.
https://m.edsoo.ru/00ada52c
MenneneeBal 5S-tu munytka OI'D
KUM 3ananue 3
53 [lepuozsl, rpymibl, nOArpynnsllS-tu bubnnoreka [JOK
munyTtka OI'D KUM 3ananue 3 https://m.edsoo.ru/00ada52c
.y CTpOGII/-III/IC aTOM;);S. CocraB amagr;x Bumorexa LIOK
szep. TOnbI 1 5-TH MUHYTKa
ACP. X130T0 vt https://m.edsoo.ru/00ada342
KWM 3ananue 2
CtpoeHue 3JIeKTPOHHBIX 000JI09eK
55 aTOMOB 3JIeMeHTOB [leprnoanueckoit bubmuorexa [IOK
cuctemsl [[. . Menneneesal 5-tu https://m.edsoo.ru/00ada6bc
MunyTka OI'D KM 3ananue 3,6
56 XapakTepruCcTUKa XUMHYECKOTO bubnuorexa [JOK

9JICMCHTA I10 €I0 IIOJIOXKCHHIO B

https://m.edso0.ru/00ada824



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

ITepnonnueckoii cucreme /1. Y.
MenneneeBal 5-tu munytka OI'D
KUM 3ananue 3

3nauenue Ilepuonnueckoro 3akoHa
JUISL pa3BUTHS HAYKH U IPAKTUKU. [I.

bubmuorexa [JOK

> . MenneneeB — yuéHblil, mearor u https://m.edsoo.ru/00ada96e
rpa)xJIaHuH
58 DJIEKTPOOTPULIATETLHOCT aTOMOB bubmuorexa [JOK
XUMHAYECKHUX 3JICMCHTOB https://m.edsoo.ru/00adaab8
59 Honnas xumudeckas cBsa3b15-tu bubmuorexa [JOK
munyTtka OI'D KM 3ananue 5 https://m.edsoo.ru/00adac34
KoBasienTHas monsipHasi XuMUYeCKast
60 CBsI3b15-TH MI/IHyTKI; OI'D KUM Bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
3aJ1aHue 5
KoBasienTHas HEnomnsipHas Bu6morexa LIOK
61 XHMHECKaS CBA3H 1 5-TH MIUHYTK https://m.edsoo.ru/00adaab9
OI'D KM 3ananue 5
62 Crenenp okucieHusl5-tu MUHyTKa bubnuoreka [IOK
OI'D KUM 3ananue 4 https://m.edsoo.ru/00adae28
OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
63 peakuuul5-tn munytka OI'D KM bubamorexa LIOK
https://m.edso0.ru/00adb076
3amanune 15,20
64 OKHCIUTENN U BOCCTAHOBUTEIH bubmmorexa LIOK
https://m.edso0.ru/00adb076
KonTponbHas pabota Ne4 mo teme
65 «CTpopeHHe aTcI:Ma. XuMudeckas Bu6miorexa LIOK
https://m.edso0.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O6o011eHNE 1 bubnuoreka [IOK
cUCcTeMaTH3aIlus 3HAHUI https://m.edsoo.ru/00adb33c
67 PeseprubIil ypok. O600111IeHIE 1 bubnuorexa [JOK



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

cUCTeMaTH3alusd 3HaHUN

https://m.edso0.ru/00ad9ch?2

PesepBHbIil ypok. O600111IcHIE 1
crCcTeMaTH3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoka Kontposbubie IlpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3yYeHUs
padoThI padoTshI pecypchl

[Tepuonuueckuii 3aK0OH.
[lepuoanueckas cucrema BuGmorexa LOK

1 XUMHYECKHX d1eMeHTOB J[. U. 1 0 0

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

Menneneesal 5-tu munytka OI'D
KWM 3ananue 3
3aKOHOMEPHOCTH B U3MEHEHHUH

5 CBOMCTB XMMHYECKHUX 3JICMEHTOB 1 0 0 bubmuorexa [JOK
MEPBBIX TPEX MmepruoaoB15-tu https://m.edsoo.ru/00adb6b6
munytka OI'D KHUM 3ananue 1,2,3
Knaccudukanus u HoMeHKIaTypa

3 Heopra}(lll)/meciﬂx BeniecTslS -TZIp 1 0 0 };36%7/0%1;3 HOK/ 00adb7e2
munytka OI'D KUM 3ananue 7 Ps-/im.easo0.fuiadbre
Buner xumudeckoi CBﬂ?I/I U THITBI BuGmiorexa [IOK

4 KPUCTAININYECKUX PEIIETOK ] S5-TH 1 0 0 httos://m.edsoo.ru/00adbach
muHyTka OI'D KM 3ananue 5
Kontponbnas padota Nel o reme

5 «IToBTOpenue u yriayoneHue 1 1 0
3HAaHUM OCHOBHBIX Pa3/elioB Kypca
8 Kkiacca»
Knaccudukamnms xumMuaecknx

6 peaKuurii Mo pa3InYHbIM 1 0 0 bubnuorexa [JOK
npusHakam15-tu munyTka OI'D https://m.edsoo.ru/00adbcb0
KWM 3apganme 11,12
ITonsiTHE O CKOPOCTU XMMHUYECKOU

7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 0 0 bu6mmorexa [IOK

TFeTEPOTeHHBIX peakuusx1S5-tu
muHyTKa OI'D KM 3ananue 11.12

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

TlonsaTne o XMMHUYECKOM
paBHOBecuH. DakTOPBI, BIUAIOLINE

8 Ha CKOPOCTh XUMHUYECKOU PEaKIINH bubmorexa LIOK
https://m.edsoo.ru/00adc28c
1 TIOJI0KCHUE XUMHYECKOTO
paBHOBECHs
OKucCIUTEeNbHO- Butnnorexa LOK
9 BOCCTAHOBUTEJIbHBIC peaKiuu 1 5-Tu https://m.edsoo.ru/00adcade
munyTka OI'D KM 3ananue 15,20
Teopus 21EKTPOIUTHYECKON
10 mucconuanyi. CUIbHBIE U CIa0bIe bu6mmoreka [IOK
AJIEKTPOIHTHI | 5-Ti MuHyTKa OI'D https://m.edsoo.ru/00adcd68
KHWM 3ananue 13
1 WNonuble ypaBHeHuUs peakiuiil S-tu bubnunoreka [JOK
munytka OI'D KM 3ananue 14 https://m.edsoo.ru/00add448
XHMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHHH B CBETE MPEACTaBICHUI
12 00 BHCKTPOJII/ITI/IHCCK(I:))I\/'IH bubmorexa LIOK
https://m.edsoo.ru/00add5d8
nucconuanuu l5-tu munytka OI'D
KM 3amanue 9.10.21
XHMHYECKHE CBOMCTBA COJIEH B
CBETe MPEICTaBICHUI 00
13 3neKTp§JIIfTquCKOﬁ bubamorexa IOK
https://m.edsoo.ru/00add8b2
nuccormanuu 1 5-tn munytka OI'D
KM 3amanme 9.10.21
14 [TonsiTHe 0 TUIpONIU3E CoNeit bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1. BuGnmorexa LOK
16 «Pemienne 3KcepuMEHTATBHBIX

3a1a4»

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

KonrtponsHast pabora Ne2 o reme

17 «DJIEKTPOIUTUYECKAS bubmumoreka [IOK
nUcconranvs. XAMUYECKHAE https://m.edsoo.ru/00addec0
peaKIu B pacTBOpax»

OO611as XxapaKTepHUCTHKa rajJoreHoOB.
18 XI/I]:/III/I‘-IGCKII)/IC CBI())I‘/'ICTBa Ha IpUMepe bubmorexa LIOK
https://m.edsoo.ru/00addfe2
XJIopa
Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKHUE CBOMCTBA, MOyYCHHE, bu6mmoreka [IOK
npumenenuel 5-tu munytka OI'D https://m.edsoo.ru/00ade104
KHWM 3ananue 9,10.21
[IpakTuueckas padora Ne 2 110 TeMe

20 «TlionyquI/Ie COIjIHHOfI KHUCJIOTBI bubmmorexa LIOK

N ’ https://m.edso0.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruucienus mo ypaBHEHHUSIM
21 XUMHYECKHUX peaZEHﬁ €CJIU OQUH bubmorexa HOK
’ https://m.edsoo.ru/00ade488
W3 pEareHToB JIaH B U30BITKE

99 OO6m1ast xapakTepuCTHKa SJIEMEHTOB bubnuoteka [JOK
VIA-rpymrsr https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIINNA CEPHI.

Haxoxnenue cepol u eé bubnnoreka [JOK
23 .
COEIMHEHUH B IPUPOJIC. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBo0pO/I, CTPOCHHE
24 qmznqef:[ngzl: anlzmqea(,ne Bubmiorexa LIOK
. https://m.edso0.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
(pmfmecxne 1 XUMUYECKUE BuGmiorexa LIOK
25 CBOICTBa, NIpUMEHeHUe 1 5-Tn

muHyTKa OI'D KM 3ananue
9,10,21

https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

XUMHYECKUE PEAKLIUH, JICKALLNE B
OCHOBE ITPOMBIIIIEHHOI'0 CII0c00a
IIOJIyYEHUS CEPHOM KUCIIOTHI.

bu6mmoreka [IOK

26 XHMquCKoeuBarpﬂgHeHHe https://m.edsoo.ru/00adec8a
OKpY KaroIen cpeabl
COCAMHEHUSAMU Cepbll S-TH MUHYTKA
OI'D KM 3ananue 16
Brruucienune MmaccoBoil 101
97 BbIXO/1a ITPOJIYKTa peakuuu 1 5-tu bu6mmoreka [IOK
munayTKa OI'D KUM 3ananue https://m.edsoo.ru/00adec8a
18.19.22
OO01mmas xapakTeprcTHKa SJICMCHTOB
VA-rpyniebl. A30T
28 paCprO};l’-ITpaHeHI/IC ;3 IPUPOJIE bubmorexa LIOK
’ https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMUYCCKUE
CBOMCTBA
AMMuak, ero ¢puznueckue u
29 XMMHYECKHE CBOICTBA, ITOJIyYEHHE bubmorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
IIpaxkTueckas padora Ne 3 mo Teme
30 «l?lonyquHe al\fMI/IaKa W3Y4YCHHE bubmmoreia LIOK
B ’ https://m.edso00.ru/00adf180
€ro CBOMCTBY
A30THAas KuCoTa, €€ pru3nueckue u
31 XHMHYECKHE cBoMcTBalS-TH bu6mmorexa [IOK
munayTka OI'D KUM 3ananue https://m.edso0.ru/00adf306
9.10,21
Hcnonp30BaHnE HUTPATOB U CONEN
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
39 ynoOpeHui. XuMU4eckoe bubnuorexa [JOK

3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COeTMHEHUIMH a30Tal S-tu
MunyTka OI'D KM 3ananue 16

https://m.edso0.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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docdop. Oxcun dpocdopa (V) u

bubmuoreka [JOK

33 docopuas KHCHP Ta, usicckie u https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIy4eHHE
Hcnonp3oBanue GocaToB B
KaueCTBE MUHEPATHHBIX

34 yInoOpeHuit. 3aII‘)p513HeHHe Bu6mnorexa LIOK

. https://m.edsoo.ru/00adfc20
npUpoHOH cpenbl pocharamuls-
™1 MunyTKa OI'D KM 3ananue 16
VYraepon, pacrpocTpaHeHIE B
35 Hpﬂpgn); g)ngnzeciie u bubmmoreia LIOK

’ _ https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcupsl yriaepona, ux Gpusndeckue
Y XMMHYECKHE CBOMCTBA.

36 DKOJIOTUYECKHE MPOOIIEMEI, bubnuorexa [JOK
CBSI3aHHBIC C OKCHJIOM YTJIepoja https://m.edsoo.ru/00adfebe
(IV)15-tu munyTka OI'> KUM
3amanue 16
VYronpHas kucnora u €€ conulS-tu

37 munyTka OI'D KM 3ananue Brbmiorexa LIOK

https://m.edso0.ru/00ae006¢
9.10.21
[IpakTuueckas pabora Ne 4 mo Teme

38 "IlosrydeHne yrieKucioro rasa. bubnuorexa [IOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-NOH"

[TepBoHayanbHbBIE MTOHATHUS 00
39 OpfaHI/I‘{CCKI/IX BEILIECTBAX KaK O Bu6miorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
40 Kpemuwuii u ero coemuHeHust bubmorexa [JOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5. BuGnmorexa LOK
41 Pemenue skciepuMeHTATbHBIX

3a7a4 1o teMe «Baxkneimne

https://m.edso0.ru/00ae0bf?2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

HEMCTAJIJIBI U UX COCAUHCHUA»

Kontponbnas padota Ne3 no teme

42 «BakHeimme HeMeTallIbl U UX bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCJIMHECHHU S
OO6m1as XxapakTeprucTruKa
XUMHUYECKUX DJIEMEHTOB —
MeTaJI0B. MeTajindeckas CBsI3b 1 bu6mmoreka [IOK
43
MeTaJUTnYecKast KpUCTa/UInYecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJIJIOB
XHWMHYECKHE CBOMCTBA METAILIIOB.
DJIEKTPOXUMHUYECKHUH DA,
44 HaHpH)I:(eHI/Iﬁ MeTaJmogli'[-Tn BH6H_HOTeKa Hox
sisyTka OI'3 KUM 3aanie https://m.edso00.ru/00ae1156
9.10,21
OO1u11e crnocoObl MOTyYSHHS
MetasuioB. CrutaBel. BeraucieHus
45 110 YPaBHEHUSIM XUMHUECKUX bubmorexa LIOK
. https://m.edso0.ru/00ael1156
peakIuii, €clii OJIMH U3 PearcHTOB
COJICPKUT MPUMECH
46 ITonsTHE O KOPPO3UH METAIIIOB bubamorexa IOK
https://m.edso0.ru/00ael1278
bu6mmorexa [IOK
4 Hlenowste MeTanet https://m.edsoo.ru/00ae14b2
OKCHIBI U THAPOKCUIBI HATPUS U
48 KaIII/ISiII 5-tn NillfHYTKa)I ors IIEI/IM Bubmiorexa LIOK
https://m.edsoo.ru/00ae14b2
3agaHue 8
49 [IlerouHO3EMENBHBIE METAIIIBI — bubmuorexa [IOK
KaJIbLUI U MarHui https://m.edsoo.ru/00ael5e8
50 Baxxueitnne coeqMHEHNS KAJIbIHAS bubmorexa HOK

https://m.edso0.ru/00ae15e8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

O0001IeHYE ¥ CUCTEMAaTU3 AU

51 .
3HaHUI
59 JKEcTKOCTh BOIBI U CIIOCOOEI €€ bu6mmoreka [IOK
yCTpaHCHUS https://m.edso00.ru/00ae1886
[IpakTuueckas padora Ne 6 1o TeMe
53 ")iéCTKOCTB BOibI U METOMBI €6 bubmmorexa [JOK
| https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubnuorexa LIOK
>4 AdromHiiit https://m.edsoo.ru/00aelc64
AmdboTepHBIE CBOIICTBA OKCHIA U
55 mfgomiﬂal&m MUHYTKa OI;S bubmorexa [JOK
https://m.edsoo.ru/00aelc64
KHWM 3ananue 8
bubmuorexa [JOK
o Keneso https://m.edso0o.ru/00ae1d86
Okcubl, THIPOKCUIBI U COJTH
57 xenesa (1) u xenesa (111)15-tu bubnmnoreka [JOK
munyTka OI'D KM 3ananue https://m.edso0.ru/00ae35e6
8,9.10
58 O06o001meHre U CHCTEMaTH3aIIHS
3HAHUI
[IpakTnueckas padora Ne 7.
59 Pemrenne skcnepuMeHTAIBHBIX bubnnorexka [JOK
3a1a4 1o TeMe «BaxkHeimme https://m.edsoo.ru/00ae3de8
METAJUTBI U UX COCAUHCHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
W3 pEeareHTOB JIaH B H30BITKE WJIH BuGmiorexa [IOK
60 COIEPKHUT pUMeECH. BrraucieHus

MacCcOBOM JI0JIM BbIX0/1a POJIyKTa
peakuuul5-tu munytka OI'D KUM
3ananue 18.19.22

https://m.edso0.ru/00ae1750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O0001IeHYE ¥ CUCTEMAaTU3 AU

61 . 1
3HaHUI
KontponbHas padota Ne4 o reme
62 «BaxkHeHIme MeTajlbl U X 1
COCJIMHCHHM S
63 BemecTBa u maTepuaisl B 1 bubnuorexa [JOK
IMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMUYECKOE 3arpsi3HEHUE
64 OKpY>Karolen CpI;,[[LIIS-TI/I MUHYTKa 1 BH6H_HOTeKa LoK
O KUM sananue 16 https://m.edsoo.ru/00ae4270
Ponp xuMuu B pelieHnu
65 3KOJIOFI/I‘{€CKI/D? npobaem1S-Tu 1 Bubmiorexa LIOK
sitryTka OI' KUM sazarie 16 https://m.edsoo.ru/00ae4270
66 PesepBHrliil ypok. O60011eH1Ee 1 1 bu6mmoreka [IOK
cUCTEMaTU3alUsl 3HAHUI https://m.edso0.ru/00ae0dOa
67 PezepBHblit ypok. O0o01IeHNE U 1 bubnuoreka [IOK
CHCTEMATH3aLHs 3HAHWI https://m.edso0.ru/00adb33c
68 PesepBHblil ypok. O600611eHNE U 1 bubnnoreka [JOK
cUCTeEMaTU3alUsl 3HAHUI https://m.edso0.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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https://m.edsoo.ru/00adb33c
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOe
obmectBo «M3marenscTBo «lIpocBenienne»
» Xumus, 9 xinacce/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOe

obmmecTtBo «M3narenscTBO «IIpocBerienne»

METOAUYECKHUE MATEPHAJIBI UIAA YUYUTEJIA
Metoanueckue nocodus mo XuMuu, cupaBouHuku, BIIP Tunossle 3aganus. cOOpHUKU

3a1a4

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

edsoo.ru, dnevnik.ru, school-collection.edu.ru , oge.sdamgia.ru, rech.edu.ru
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