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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpaMMa MmO XWMHM Ha YPOBEHb OCHOBHOTO OOINEro oOpa3oBaHHs ISt
obyuaroruxcsi 8-9-x kmaccoB MBOY «I'mmuazus Ne 4» r.bpsHcka pa3paboTaHa B
COOTBETCTBHUH C TPEOOBAHUSIMH:

. ®denepanpHoro 3akona oT 29.12.2012 Ne 273-®3 «O6 obOpa3zoBanuu B Poccuiickoii
denepanuny;

. npukaza Munnpocsemenus oT 31.05.2021 Ne 287 «O06 yrBepxkaeHuu heaepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapPTa OCHOBHOI'O O0ILEro 00pa3oBaHUs»;

. npukaza MunmnpocsemieHuss ot 18.05.2023 Ne 370 «O6 yrBepxkaeHuu (enepaabHOi
00pa3zoBaTeNbHON MPOTPAMMbI OCHOBHOT'O OOIIET0 00pa30BaHU;

. npuka3za Munnpocsemenuss ot 22.03.2021 Ne 115 «O06 yrBepxaenuu Ilopsaka
OpraHu3allii W  OCYLIECTBICHHS 00pa3oBaTENbHON  JEATETBHOCTH IO  OCHOBHBIM
o0mieo0pa3oBareibHbIM MpOrpaMMaM — O0pa30BaTeIbHBIM IMpPOTpaMMaM Ha4yaJbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPETHEro 00IIEro 00pa3oBaHUsY;

. Konuenmuu npenonaBanusi yueOHOTro npeameTa « XuMus»;

. Konuenmum skonoruueckoro o0pazoBaHus B cucTeMe o0IIero oopa3oBaHus;

. CIT 2.4.3648-20 «CaHUTapHO-3MHIEMUOJIOTUYECKUE TPEOOBaHMS K OpraHU3alUiIM
BOCHUTAHMUSI U OOYyYEHHUs, OT/AbIXa M O3J0POBJEHUS JETEH U MOJIOAEKU», YTBEPKICHHBIX
MOCTAHOBJICHUEM IJIaBHOTO caHUTapHOro Bpayda ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['mrueHnvyeckne HOPMATUBBI U TPeOOBaHHUA K OOECIICYCHHUIO
O0ce3zonmacHOCTH ® (WiIM) OE3BPEIHOCTH I 4YeloBEeKa (haKTOPOB CpelIbl OOUTaHUS»,
YTBEPKIACHHBIX IOCTAHOBJIECHUEM IJIABHOI'O CaHUTapHOro Bpaya oT 28.01.2021 Ne 2;

. y4eOHOro IJIaHa OCHOBHOTO 0O0IIEro 00pa3oBaHus, yTBEPkKASHHOTO nprukazoM MBOY
«TumuHazus Ne 4y» r.bpsacka ot 29.08.2023Ne 1 «OO6 yTBepKIEHUU OCHOBHOUH
00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHUs;

. dbenepanbHON pabovelt IPOrpaMMBI IO YUEOHOMY TPEAMETY «XHUMUS.

PaGouass mporpamMMa OpHEHTHpPOBaHA Ha II€NieBble MPUOPUTETHI, CHOPMYITHpPOBAHHBIE B
(benepabHON pabouel mporpamMme BOCIIUTaHUs U B paboueil mporpamme Bociutanuss MbBOY
«I'mmuazus Ne 4» r.bpsscka.

[IporpaMMa 1mo XMMHHM Ha YPOBHE OCHOBHOT'O OOIIEr0 0Opa30BaHMs COCTaBIEHA Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENIbHOM MpOrpaMMbl OCHOBHOTO
obmero obpazoBanusi, npeactaBieHHbx B ®I'OC OO0, a taxke Ha OCHOBE (enepaibHOU
paGoueil mporpaMMbl BOCHUTaHHA M C YYETOM KOHUEMIMU MpernojaBaHus y4eOHOro
npenMera «XuMus» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepannu.
[IporpamMma 1o XuUMHHM JaeT IMpeJCTaBlIeHHE O IensiX, oOuiel crparerun oOydeHwus,
BOCIUTAHMSI U Pa3BUTHA OOYy4arOUIMXCA CPEACTBAMH y4e€OHOrOo IpeaMeTa, yCTaHaBIMBACT
o0s13aTeNIbHOE NPEIMETHOE COZIep KaHue, MpeIycMaTpUBaeT pacipe/ielIeHue ero Mo Kiaccam
U CTPYKTYpHpOBaHHE [0 pas3fellaM M TeMaM [pOorpaMMbl MO XHMHH, OIpPEAEseT
KOJIMYECTBEHHbIE M KAayeCTBEHHBbIE XapaKTEPUCTUKU COACP)KAaHUS, PEKOMEHAYyEeMYIO
MOCJIEIOBATEIPHOCTh M3YYEHUS! XMMUU C YyYETOM MEKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX
CBsI3€H, JIOTUKH y4eOHOTr0 Mpoliecca, BO3PacTHRIX 0COOEHHOCTEH 00ydaromuxcs, ornpeenser
BO3MOXXHOCTH TpeAMEeTa JUIsl pealn3aluyd TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNbHOM MPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakKke
TpeOOBaHUN K pe3ynbTaraM OOYy4YEeHHsS XHMMHUU Ha YpOBHE Leleld M3ydeHHUs IpeaMera u
OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABAaTEIbHON JEATENBHOCTH OO0YYaIOLIerocs IO OCBOEHUIO
y4e0HOTr0 coiepKaHMUSL.



3HaHUE XMMHHU CIYKUT OCHOBOH Ui (DOPMHUPOBAHUS MHPOBO33PEHHs 00y4arolierocs, ero
IIPEJCTABICHUA O MaTepHaJbHOM €IUHCTBE MMpa, BAXKHYI pOJb WUIPaloT (opMHpyeMble
XMMHUEH TPEeNCTaBICHUsI O B3aWMOIPEBPAIICHUSAX HSHEPIUM M 00 SBOJIIOLMHU BELIECTB B
IPUPOJE, O MYTAX PElIeHUs TI00albHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHSI UEIOBEUECTBA —
CBIPDbEBOH, DHEPreTHUECKOW, TMHIIEBOM U OSKOJOTMYECKOH 0e30MacHOCTH, MmpodieM
3IpaBOOXPaHEHHUS.

N3ydenue xumuu:

. CHOCOOCTBYET peanu3aldyd BO3MOXHOCTEH [UIsi camMopa3BUTUS U (OPMUPOBAHUS
KYJIBTYpBI IMYHOCTH, €€ 001Iei U (yHKIMOHATBLHON IPaMOTHOCTH;
. BHOCUT BKJaad B (opMHUpOBaHHE MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEM

00yJaroImuxcs, HaBBIKOB MX CAMOCTOSITENIbHON y4eOHOM NesITeIbHOCTH, IKCIIEPUMEHTAIBHBIX
U UCCIIEI0BATEIbCKUX YMEHHUH, HEOOXOJMMBIX Kak B IOBCEJAHEBHON JKWU3HH, TaK U B
npodeccHoHaABLHOM e TEIbHOCTH;

. 3HAKOMHUT CO CIEM(UKON HAYYHOTO MBIILICHHUS, 3aKJIAIbIBAET OCHOBBI [[EIOCTHOTO
B3rliiaa Ha CIAUWHCTBO HpHUPOALI W YCIOBCKA, ABJIKCTCA OTBCTCTBCHHBIM JTAallOM B
(bOpMHUPOBAHUH €CTECTBCHHO-HAYYHOU TPAMOTHOCTH O0YYaOIIUXCS;

. crocoOcTByeT (POPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHSI K ©CTECTBECHHO-HAYYHBIM
3HAHHUSAM, K MPUPOJE, K YEJOBEKY, BHOCHT CBOM BKJIaJ B DIKOJOTMYECKOE 0Opa3oBaHUE
00yJaromuXxcs.

JlanHblc HampaBiicHHS B OOYYEHHHM XHMHH OOECIIEYHMBAIOTCS CHEHU(PHUKON COACPIKAHUS
y‘Ie6HOFO npeamera, KOTOpI:Iﬁ ABJCTCA NCAAarorn4eCKyu aaallTUPOBAHHBIM OTPAXKCHUCM
0a30BOi HayKW XUMHUH Ha ONPECICHHOM 3TaIle €¢ Pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIEro 0Opa3oBaHWs OPUEHTHPOBAH Ha OCBOCHUE
00Y4YaIOIIMMHUCS CHCTEMBI TIEPBOHAYAIBHBIX MOHITHN XUMUH, OCHOB HEOPTaHUYIECKOW XMMHUH
1 HCKOTOPBIX OTACIBbHBIX 3HAYUMBIX HOHATUH OpFaHquCKOﬁ XUMHH.

CTpyKTypa COAEp)KaHUs MPOTPaMMbl MO XMMHH C(HOPMHpPOBaHA HA OCHOBE CHCTEMHOTIO
mojxoaa K ee u3ydenuto. ComepkaHue CKIaIbIBACTCS M3 CHCTEMbI MOHATHH O XUMHUYECKOM
JJIEMEHTE M BEIIECTBE M CHCTEMBI TMOHATHH O XMMHUYECKOW peakiu. O0e ATH CHUCTEMBI
CTPYKTYPHO OPTaHM30BaHbI IO MPHUHIMITY ITOCJIEI0BATEIBHOIO Pa3BUTHS 3HAHUM Ha OCHOBE
TEOPETHYECKHX TPEACTABICHUIN Pa3HOTO YPOBHS:

. ATOMHO-MOJICKYJIIPHOTO YYCHHA KaK OCHOBBI BCECTO €CTCCTBO3HAHMA,

o HepI/IOI[I/I‘IeCKOFO 3aKOHa I[I/I MeHpaeneeBa Kak OCHOBHOTO 3aKOHa XHUMUU,

. YU€HUA O CTPOCHHUHU aTOMa U XUMHYICCKOMN CBA3H,

. Hpe,[[CTaBJ'IeHI/Iﬁ 00 BHCKTPOHHTHHCCKOﬁ Aucconuanmu BEUICCTB B paCTBOpaAX.

Teopernueckne 3HaHHMS pPacCMaTPUBAIOTCSI HA OCHOBE SMIIMPUYECKH IOJNYYEHHBIX H
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIbHO OT OJHOTO YPOBHS K JApPYromy,
BBINOJHSAS (QYHKIUU OOBSICHEHHSI U POTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHNUS U MOJTYyYEHHS U3y4aeMbIX BEILECTB.

OcBoeHME mporpaMmbl IO XHMHUH CIOCOOCTBYET (OPMUPOBAHUIO MPEJCTABICHUS O
XMMHYECKON COCTABIIAIOIIEH HAYy4YHOM KapTUHBI MHMpA B JIOTMKE €€ CUCTEMHOW NPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAay4YHOMY 3HAHHUIO MU METO/laM MO3HaHUS B Hayke. V3ydyeHue
XUMUU TPOMCXOJUT C MPUBJICUCHHEM 3HAHUM M3 paHee M3YYEHHBIX Y4EOHBIX IMPEIMETOB:
«Oxpyxarommii Mup», «bruonorus. 5—7 kinaccel» u «Pusmnka. 7 Kiaccy.

[Ipu U3ydyeHUH XMMUHU TPOUCXOIUT (POPMHUPOBAHUE 3HAHMI OCHOB XMMHMYECKON HAyKH Kak
00JacTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKOM NEeATENIbHOCTH 4YelloBeKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYpHl. 3ajaya y4eOHOro MpeaMeTa COCTOUT B
(hOpMUPOBAHUM CUCTEMbBI XUMHUYECKHX 3HAHUM — BaKHEUIINX (aKTOB, MOHSITUM, 3aKOHOB U
TEOPETUYECKUX MOJOXKEHUH, IOCTYHNHBIX OOOOIIEHHI MHMPOBO33PEHUECKOTO XapakTepa,



S3pIKa HAYKH, B MPUOOIIEHUU K HAYYHBIM METOJaM IMO3HAHUsS MPH U3yYEHUU BEUIECTB U
XUMHUYECKUX peakiuui, B (OPMUPOBAHUU U PA3BUTHH IO3HABATENIbHBIX YMEHUH U HX
NPUMEHEHHH B Y4eOHO-TIO3HABATENILHOW M Y4eOHO-HCCIIEI0BATENbCKON JIeSTENbHOCTH,
OCBOEHUU MpaBUil 6€30MacHOr0 0OpaIleHUs C BEIIECTBAMU B MOBCEAHEBHOMN KU3HU.

[Ipy u3yyeHHMM XUMUM Ha YpPOBHE OCHOBHOI'O 0OILIEro oOpa3oBaHMsI Ba)KHOE 3HAUCHUE
MpUOOpPENU TaKue 1IETH, KaK:

. ¢dbopmupoBanue UHTEIJIEKTYaJIbHO pa3BUTOMI JMYHOCTH, rOTOBOM K
caM000pa30BaHUI0, COTPYAHHUYECTBY, CAMOCTOSITEIIbHOMY IMPHUHSITHIO PEIIeHUN, CIIOCOOHOM
aIaTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KHU3HH;

. HaINpaBJIEHHOCTh OOy4YEHHUSI Ha CHCTEMaTH4YeCKOe NpUOOIIeHHEe OO0y4aromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABATEJIbHOM  JEATEIIbHOCTH, HAay4YHbIM METOAAM  IIO3HaHMS,
(hOopMUPYIOIIUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUM;

. o0ecrieyeHrne yCIOBHUH, CHOCOOCTBYIOUIMX IMPHOOPETEHUIO OOYYAIOIMIMMUCS OIIbITA
pa3zHoO0pa3HON eATeIbHOCTH, MO3HAHUS U CAMOIO3HAHUS, KIIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs PA3IMUHBIX BUJOB JESTEIbHOCTH;

. dbopmupoBanue o6mel (HYHKIIMOHATBFHOM M €CTECTBEHHO-HAy4YHOH TI'PaMOTHOCTH, B
TOM 4YHCJI€ YMEHMIl OOBSACHATH U OLEHUBATH SBJICHUS OKPYKAIOLIEr0 MHpPA, HCIOJIb3Ys
3HAHUA U OTIBIT, MOTYYCHHbIE MPU U3YYCHUU XUMHH, IPUMEHSTh UX MPU PEeLICHUH MpoOIeM B
ITIOBCEITHEBHOM KU3HU U TPYIOBOH JESATEIBHOCTH;

. dbopMupoBaHue y OOYYarOIIUXCS TYMAHUCTUYECKUX OTHOILICHHM, MOHMMAaHUSA
LIEHHOCTH XUMUYECKUX 3HAHUHN JUIsl BBIPAOOTKH HKOJIOTUYECKHU 1I€JIECO00Pa3HOro MOBEIEHUS
B OBITY U TPYAOBOH AESATENBHOCTH B LIETSAX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOIIEH
MIPUPOTHOM CPEJIbI;

. pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIOCOOHOCTE K CAMOKOHTPOIIO H
CaMOBOCIIMTAHUI0 HAa OCHOBE YCBOEHMsSI OOIIEYETOBEUECKUX ILIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOpPY MPOGUIIs U HANIPABIEHHOCTHU JalIbHEHIIIET0 00YUeHHUS.

OO01iee yuCiIO 4YacoB, OTBEAEHHBIX AJI M3YyYEHUS XMMUU HAa YPOBHE OCHOBHOI'O OOILIEro
oOpa3zoBanus, coctaBusieT 136 yacoB: B 8-M kiacce — 68 vacoB (2 yaca B Helemo), B 9-M
Ki1acce — 68 yacoB (2 yaca B HEJIETIO).

Jlnis peanu3aniyl IpOTpaMMBbl MCIIOJIB3YIOTCSl YU€OHHMKH, IOMYIIEHHbIE K HCIOJIb30BAHUIO
MIpHU pean3ali UMEIOLIUX FOCYIapCTBEHHYIO aKKpEIUTAI0 00pa30BaTeIbHbIX MPOrpamMm
HayajbHOTO OOIIEro, OCHOBHOIO OOLIEro, cpeHero o0Iero o0pa3oBaHusl OpraHU3aLUSIMHU,
OCYILECTBISIONMMU 00pa30BaTEeNbHYIO JEATEIbHOCTh, MPHUKa30M MUHIPOCBEIIEHUs OT
21.09.2022 Ne 858:

. Xumusi, 8 wmacc/ Tabpuensu O.C., Octpoymo W.I'., CmagxoB C.A., AO
«M3narensctBo "lIpocsemenney;
. Xumusi, 9 xwmacc/ Tabpuensu O.C., Octpoymo W.I'., CnagkoB C.A., AO

«M3narensctBo "lIpocsemenne’»;

DneKTpOHHbIE 00pa30BaTENbHBIE PECYPCHI, TONYIIEHHBIE K UCIOIb30BAaHUIO MIPU peaTU3aliu
UMEIOIIUX TOCYIAapCTBEHHYIO aKKpeAMTAI[MI0 00pa3oBaTelIbHBIX IPOrpaMM Ha4yaabHOTIO
00111ero, OCHOBHOTO OOIIIETO, CPEIHEro O0IIero o0pa3zoBaHus MPHUKa30M MUHMIPOCBEIIEHUS
ot 02.08.2022 Ne 653:

. Xumud, 8 xkinacc, DI'TAOY I1O «Akanemust Munnpocsemenus Poccuny;

. Xumus, 9 kinace, PI'AOY ITIO «Akaaemuss Munnpocsemienus: Poccumny;

. DneKTpoHHBIN oOpa3oBarenbHbI pecypc «lomammnue 3amanus. OCHOBHOE oOIIee
oOpaszoBanue. Xumus», 8—9 kiacc, AO «M3narensctBo "[IpocBemenue"»;

. Tpenaxep «O0naxo 3HaHui». Xumus. 8 kinace, OO0 «Puzukon Jlady;

Coaep:xkanue yueOHOIro nmpeamera



8-it ki1acc

IlepBoHayajbHBIC XUHMHYECKHE NOHATHS

[Ipenmer xumuun. Poiab XuMHM B )KU3HU YeloBeKa. XMMHS B CUCTEME HayK. Telia v BelecTna.
dusnyeckue CBOMCTBA BewlecTB. ArperatHoe cocrositHue BeuniecTB. lloHAarne o Meromax
MO3HaHUs B XUMUH. YucTele BeniectBa U cMecH. CriocoOb! pa3ienieHusi CMECEH.

ATOMBI ¥ MOJIEKYJIBl. XUMHUYECKUE 31€MEHTBI. CUMBOJIBI XUMUYECKHX 3JI€MEHTOB. [IpocTeie
U CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas ¢popmysa. BareHTHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BeulecTB. OTHOCUTENbHAs aTOMHasg Macca. OTHOCUTENbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 1011 XMMHYECKOT'O 3JIEMEHTA B COCIMHECHUN.

KomunuectBo BemecrBa. Mons. MonspHas macca. B3auMoCBsA3b KOIUYECTBA, MACCHI M YUCTIA
CTPYKTYPHBIX €IMHMII BellecTBa. Pacuersl o opmynamMm XMMHUUYECKUX COCAMHEHU.
dusnyeckue M XHUMUYECKME SBICHHUS. XHUMHUYECKas peakuus MU €€ IPU3HAKU. 3aKOH
COXpaHEHMsT MaccChl BeIeCTB. XHMMHUYecKHe YypaBHeHus. Kiaccupukanus XUMHYECKHX
peakiuii (coequHeHus, Pa3ioKeHUs, 3aMEIICHHs, OOMEHa).

XUMUYEeCKHUI IKCIIEPUMEHT:

3HaKOMCTBO C XHMHYECKOW MOCYIOW, NMpaBHiaMH pabOThl B JIAOOpPAaTOPUH M TpUEMaMU
oOparieHus ¢ 1a00paTOPHBIM 000PYIOBaHHEM, U3yYEHHUE U ONMCaHue (PU3HMUECKUX CBOWCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB, HaOmroaeHne (u3nyeckux (IUIaBJICHHUE BOCKA, TastHHUE
Jb/1a, pacCTUpaHKE caxapa B CTYIKE, KUIIEHUE U KOH/EHCAlUs BOAbI) U XMMUYECKUX (TOpeHHE
CBEYH, MPOKAJIUBAHUE MEIHOW MPOBOJIOKU, B3aUMOJICHCTBHUE MeJia C KHUCJIOTOM) SBJICHH,
HaOJII0ZICHWe W ONMCAaHUE IPU3HAKOB IPOTEKaHMS XUMHUYECKHUX peakuuil (pas3iokeHue
caxapa, B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pasjoKeHHE TUAPOKCUAA
meau (I1) mpu HarpeBanuu, B3auMoJecTBHE kemne3a ¢ pacTBopoM conu menu (1), uzyuenue
CIOCO0OOB pasfeNieHus] CMecel: ¢ IOMOIIbI0 MAarHuTa, (QUIBTPOBAaHHE, BBITAPHBAHHE,
TUCTWUIALMS, XpoMmarorpadus, NpoBelEHUE OYUCTKU IOBAPEHHOM coyin, HAONIOJEeHHE U
OINMCAaHUE PE3YJbTATOB MPOBEACHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAaccChl,
co3JlaHue MoJiesIel MOJIEKYI (IIapOCTEPKHEBBIX).

Baneiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech rasos. CocrtaB Boznyxa. Kuciopoa — 31€eMEHT M IPOCTOE BEIIECTBO.
Haxoxxnenue kucinopoma B Tpupoae, (PU3NUECKHME M XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. Ilpumenenune xkucnopona. CrocoObl MONydyeHHs KHUCIOpOAa B
naboparopun U npombiiieHHocTH. KpyroBopor kucinopoga B mpupoge. O30H —
AJUIOTPONHAA MOIUBHUKALMS KUCIOPOAA.

TemnoBoit 3¢p¢deKkT XUMHUYECKOM peakiuu, TEepPMOXMMHMUYECKHE YpaBHEHHS, O5K30- U
SHAOTEPMHUUYECKHE DPEAKIMHU. TOILUIMBO: Yrojib M METaH. 3arps3HEHHE BO3/yXa, YCHUIICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOI'O CJIOSI.

Bonopon — anemeHT 1 npocToe BemiecTBo. HaxoxaeHue Bogoposa B mpupojie, pusnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI nonydeHus. Kucmotsl u conu.

MosnsipHblii 00beM ra30B. PacueTsl 1o XUMHUYECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBA BOAbl. Boma kak pactBoputens. PactBopsl. HacklmenHsle u
HEHaCBILIEHHBIE PAacTBOpPHI. PacTBOpuMOCTh BeniecTB B Boje. MaccoBasi J0Jisl BElIECTBa B
pacTBope. XuMn4yeckre cBoMcTBa BoAbl. OcHOBaHUsA. Poib pacTBOPOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopot Boabl B pupojie. 3arps3HEHUE MPUPOAHBIX BoJ. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ.

Knaccupukanuss Heopranmdyeckux coenuHeHuid. Okxkcunbl. Knaccudukanus okcuios:
cojeoOpasyomue (OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) M  HECOJIeoOpasyIoLue.



Homenxiarypa okcunoB. dusndyeckue M XUMUYECKHE CBOWCTBa OKCUAOB. IlomyudeHue
OKCH/JIOB.

OcHoBanms. Krnaccudukanuss OCHOBaHHM: MIENIOYM W HEPACTBOPUMBIC OCHOBAHHUS.
Homenkinarypa ocHoBanuii. dusnyeckne U XMMHUYECKHE CBOKCTBA OCHOBaHUU. [lomyuenue
OCHOBAaHHII.

Kucnorsl. Knaccuduxanus kuciaor. Homenknarypa kuciaor. Ou3nyeckue M XUMHUYECKUE
cBoricTBa KucnoT. Psan akruBHoctu metauioB H.H. bekerosa. [lomyuenue kucior.

Comu. Homenknatypa coneil. dusznueckne m XUMHUYECKHE CBoOMcTBa cosei. [lomyuyenue
COJIEH.

['eneTnueckas CBSI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COCIMHEHUM.

XUMHYECKH I IKCIIEPUMEHT:

KAueCTBEHHOE OIpeAeNICHUE COACpkKaHHUS KHUCIOpoAa B BO3JyXe, IMOJIy4eHUE, cOOMpaHue,
pacro3HaBaHUE W M3YyUYEHHE CBOMCTB KUCJIOPOJa, HAOIIO/IEHUE B3aMMOJICHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCIIOBHSI BOSHUKHOBEHHS U MPEKpaIleHus TopeHus (Iokapa), 03HaKOMJICHUE
¢ oOpa3liaMy OKCHJIOB W ONHUCAHHE WX CBOWMCTB, IMOJTY4YEHHUE, COOMpAHUE, PACTIO3HABAHUE U
M3y4YCHHE CBOWMCTB BOAOpoJa (ropeHue), B3auMmojaeicTBue Bogopoaa ¢ okcuaom meau (1)
(BOBMOXKHO  HCIIOJIb30BAHHE  BHJICOMATECPHAIIOB), HAONIOJCHHE O0Opa3loB  BEIIECCTB
KOJMYECTBOM | MOJb, HCCIIEOBAaHHE OCOOCHHOCTEH pAcTBOPEHUS BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C  OINPEICICHHOW MacCOBOM  JIOJEH
pPacTBOPEHHOT'O BEIIECTBA, B3aMMOJICHCTBUE BOJABI C MeTallaMu (HAaTpUEM U KalbIIUEeM)
(BO3MOHO HMCIOJIb30BAaHUE BHUJICOMATEPUAIOB), MCCIEIOBAHUE OOPA3I0B HEOPTaHUUYECKHUX
BEIIECTB PA3NIUYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI OKPACKH MHIUKATOPOB B PaCTBOPAX
KUCJIOT W IIeNnovel, u3ydenue B3aummojenctBus okcuaa meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJJlaMH, pEeakUHil HeHUTpaau3aluu, HOJy4YeHHE HEePacCTBOPUMBIX
OCHOBaHMH, BBITECHEHHME OJHOI0 METaJUla JPYIMM M3 pPacTBOpa COJM, pELICHUE
SKCIEPUMEHTAIIbHBIX 33/a4 110 Teme «BaxkHelme Ki1acchl HEOPraHUYECKUX COSAUHEHUIN.
Hepuoguveckuii 3akon u Ilepuoamueckast cucrema xumuuyeckux 3viemenros JI.H.
MemnpeneeBa. Crtpoenune aTOMOB. XumMnueckas CBSI3b. OxucanrebHO-
BOCCTAHOBHUTEJIbHbIE peaKIIUH

[TepBble MOMBITKN KIACCU(UKALUKU XUMUYECKHX 3JeMEeHTOB. [[oHSATHE O TpyMmax CXOTHBIX
9JE€MEHTOB (IIENIOYHBIE M IIETOYHO3EMENIbHBIC METaJUIbl, TaJOTeHbl, WHEPTHBIC Ta3bl).
DNeMeHTHI, KOTOpbIe 00pa3ytoT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

[lepnonnueckuit  3akoH. llepuogmueckas cucrema XuMu4Yeckux onemeHtoB [[.U.
MenpeneeBa. Kopotkonepuoanast u JumHHONEepuoaHas ¢Gopmbl [lepuonndeckoil cuCTeMbI
xumuueckux ssemMeHToB .M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HYECKHNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTponbl. CTPOSHHUE AJIEKTPOHHBIX
obonouek aromMoB mepBbix 20 XuMuuecKkux sJeMeHToB I[lepuoamueckoit cucremsl JI.W.
MenpeneeBa. XapakTepUCTUKa XUMHYECKOIO AJIEMEHTA IO €ro MOJIOKEHHUIO B
[Tepuonnueckoit cucreme .M. Menzaeneesa.

3aKOHOMEPHOCTH WM3MEHEHHUs PaJryca aTOMOB XUMHUYECKUX DJIEMEHTOB, METAIUTMYECKUX H
HEMETAJUIMYECKUX CBOMCTB O IPYIIIaM U MEPUOIAM.

3nauenue [lepuognyeckoro 3akoHa u [leproanyeckoit CHCTEMBI XUMHUECKUX YJIEMEHTOB IS
pa3BuTus Hayku U npakTuku. .M. Mennenees — ydeHbll U IpayKJaHUH.

Xumudaeckas CBSI3b. KoBanentnas (momnsipHas " HETIOJISIPHAS ) CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHAs CBS3b.

Crenenp okucneHus. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE peakiiuu. [Iporieccyl OKUCIeHUs U
BOCCTaHOBJIEHUSI. OKUCIUTENU U BOCCTAHOBUTEIH.



XuMHYeCKH IKCIIEPHUMEHT:

n3ydeHne o0pa3loB BELIECTB METANIOB U HEMETAJUIOB, B3aUMOJIEHCTBHE THAPOKCHIA LIMHKA
C pacTBOpaMM KHCIOT M ILIENOYEH, IMPOBEIEHUE OIBITOB, WIUIIOCTPUPYIOIIMX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI (TOPEHUE, PEaKLH PA3JI0KEHUs, COSJUHEHU).
Me:xnpeameTHbie CBSI3H

Peanuzanus MeXNpeaMETHBIX CBS3€U IIPU M3YYEHUU XMMHH B 8-M KJIACCE OCYILECTBISAETCS
Yyepe3 HCIOJIb30BaHME KaK OOLIMX eCTEeCTBEHHO-HAYYHBIX TIOHSATHH, Tak M TOHATH,
SABJIAIOIINXCSI CACTEMHBIMHM JUIsl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.
OOmre ecTeCTBEHHO-HAYYHBIC TIOHATHUS: HAYYHBIH (PaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(ukauus, MEepUOAMYHOCTb, HAONIIOJCHHE, HKCIEPUMEHT, MOEIUPOBAHMUE,
U3MEpPEHUE, MOJIENb, SIBIICHHUE.

@usuka: wmarepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TOIBI,
PallMOaKTUBHOCTh, MOJIEKYJa, MEKTPUUECKUI 3apsjl, BEIIECTBO, TeJO, 00BEM, arperatHoe
COCTOSIHUE BELIECTBA, ra3, (pU3MUecKue BEIMUYUHBI, €AUHULIBI U3MEPEHUs, KOCMOC, IIIaHETHI,
3Be3b1, CoHIIe.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaAIIbI, TOPHBIE MTOPOJIBI, MOJIE3HBIE HCKOMIAEMEBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9-it ki1acc

BemecTtBo m XUMHYeCKasi peakuust

Ilepnonnueckun  3akoH. llepmogmyeckas cucrema xumudeckux oanemeHtos ..
MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPDHOCTHM B H3MEHEHUU CBOMCTB XHMHMUYECKUX
AJIEMEHTOB MEPBbIX TPEX NEPUOAOB, Kajus, KaJbLUd U UX COCIUHEHUH B COOTBETCTBUU C
II0JIOKEHHUEM DJIEMEHTOB B [lepnonyeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUABl XUMUYECKOW CBS3M. THINBI KPUCTAIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAJUIMUECKON PEIIETKH U BUIA XMMHYECKON
CBSI3HU.

Knaccuukanus M HOMEHKIaTypa HEOpPraHMYeCKHMX BellecTB. XHMMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIUXCS K Pa3InYHbIM KJIaccaM HEOPTraHUYECKUX COEIMHEHUH, TeHeTn4YecKas
CBSI3b HEOPraHUYECKHX BEILIECTB.

Krnaccudpukanys XUMHUYECKUX pEaKUUil MO pa3iMyYHbIM IMpHU3HAKaM (10 YUCIY U COCTaBy
YyYacTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIUIOBOMY 3((deKTy, Mo HM3MEHEHMIO CTeneHen
OKHUCJIEHUS XUMHUYECKUX IJIEMEHTOB, 110 00OPaTUMOCTH, MO yYaCTHIO KaTalu3aTropa). JK30- U
9HAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonstTe o ckopoctn xumuueckoil peakuuu. IloHsarue o0 oOpaTHUMBIX U HEOOPATHUMBIX
XUMHUYECKHUX peakuusx. IIoHATHE O rOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsaTue o
karanu3e. IloHsTHe O XuMu4eckoM paBHOBecHMH. DaKTOphl, BIHUSIOLIME HA CKOPOCTh
XUMHUYECKON PEAKIIMU U TI0JI0KEHUE XUMUYECKOTO PaBHOBECHS.
OKHCINTENbHO-BOCCTAHOBUTEbHBIE ~ PEAKIMM, DJIEKTPOHHBI OalaHC  OKHUCIUTEIbHO-
BOCCTAaHOBUTENNBHON peakinu. COCTaBIEHUE YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOT0 OajaHca.

Teopust 3IEKTPOIUTHUECKON IUCCOLMALNU. JNEKTPOJMTHI M HEAIEKTPOJIUThL. KaTnoHsl,
aHUOHBI. MexaHH3M AMCCOIMAllMKM BEIIECTB C Pa3IWYHBIMU BUJAMH XUMHUYECKOW CBS3H.
Crenenp aucconunanyu. CuiibHbIE U clabble AJIEKTPOIMTHI.

Peakuuu noHHOro obMeHa. YCIOBHUS MPOTEKAaHUS peaKIMil MOHHOrO OOMEHa, MOJHbIE U
COKpAlllCHHbIE MOHHBIE ypaBHEHUs peakunid. CBoICTBa KMCIOT, OCHOBAaHUM U COJIEH B CBETE
Mpe/ICTaBICHU 00 AJIEKTPOIUTHYECKON aucconnanuu. KauecTBeHHbIE peakMy Ha HOHBI.
[ToHsiTHE O THAPOIN3E COJIEH.



XUMHYECKHH IKCIIEPUMEHT:

O3HAKOMJICHHE C MOJIEISIMH KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEIIECTB —
METAJUIOB M HeMeTawioB (rpaduTa M ajmasa), CIOXKHBIX BEIIECTB (XJOpHIa HaTpHs),
UCCIIeIOBaHNE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW peaklUd OT BO3JACHCTBHS Pa3IUYHBIX
(bakTOpOB,  HCCIEAOBAHUE  DICKTPONPOBOJHOCTH  pPAcTBOPOB  BEIIECTB,  Iporiecca
JUCCOLMAIMN KHUCIIOT, Iejo4Yell U cosieil (BO3MOXKHO HCIOJIb30BAHHE BHAEOMATEpPUANIOB),
MIPOBE/ICHUE OIBITOB, WIUTIOCTPUPYIOUINX MPHU3HAKH MPOTEKAHUS PEeaKLUUii MOHHOTO OoOMeHa
(oOpa3oBaHue ocajika, BBIIEICHHE raza, 0Opa3oBaHUE BOJbI), OIBITOB, WIUTFOCTPUPYIOLIUX
IIPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAaKUMM (FOpeHUe, peakluu pas3yIoKeHHUs,
COCIMHEHMS), paclno3HaBaHUE HEOPraHMYECKUX BEUIECTB C IOMOIIBI0 KayeCTBEHHBIX
peaxkuuii Ha HOHBI, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HemeTauibl M MX coeJHHEHUSA

OOmiast XxapakTepucTuKa rajioreHoB. OcoOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE CTEIICHU
okucienusa. CtpoeHue u pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XUMUYECKUE
CBOMCTBa Ha HpuUMepe Xjopa (B3aUMOAEWCTBHE C METAUIaM{, HEMETaJJIaMH, IIEJI0YaMHu).
XnopoBogopon. ConsHasg KHCIOTa, XHMHUYECKHE CBOICTBa, IOJIy4€HUE, IPHUMEHEHUE.
JelictBue xJiopa M XJIOPOBOJAOPOAA HA OpPraHU3M YEJIOBEKa. BaxkHelmume XJIOpUIbl U UX
HaXO0XJCHHE B IPUPOJIC.

OOmast xapakrepuctuka d31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U GuU3NYECKue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKALIUKN KHCIOPOa U Cepbl. XMMHUYECKHE CBOICTBA
cepbl. CepoBOIOpOA, CTpoeHUe, pU3NYecKue U XUMUdeckue cBorcTBa. OKCHUIBI Cepbl Kak
MIPEICTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KUCI0Ta, (PU3HUECKUE U XMMHUUYECKUE CBOCTBA
(obmue Kak TpeACTaBUTENs Kilacca KUCIOT M crenuduueckue). XUMUYECKUE PEaKIuH,
JIeKAILMEe B OCHOBE IMPOMBIIIJIEHHOTO CHOCO0a IMOJIy4eHUsl CEpHOM KUCIOThL. lIpuMenenue
cepHoil kucinoTel. Comu CepHOM KHUCIOTHI, KAauyeCTBEHHas peakuus Ha cCylb(ar-uoH.
HaxoxnaeHnue cepbl U €e COEAMHEHUN B MpHUpoAe. XUMHUECKOE 3arpsi3HEHUE OKpYKarolen
Cpeabl COETUHEHUSMHU cepbl (KUCIOTHBIE MOXKIM, 3arps3HEHHE BO3AyXa M BOJIOEMOB),
CIOCOOBI €ro NMpeA0TBpallECHUS.

OOmast xapaktepucTuka »371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHHA. A30T, paclpocTpaHEHHE B MpHUpojae, (U3NYECKHE U
XUMH4eckne cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, ero (usnyeckue u
XUMHUYECKHE CBOMCTBa, mosiyueHue M mnpumeHenue. Coin aMMOHHUS, UX (U3HUECKHE U
XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbI aMMOHUS. A30THas
KHCJIOTa, €€ IMOoJIydeHue, (pU3ndeckre U XUMHUYECKHue CBOMCTBA (00IIMe KakK MpeACcTaBUTENsS
KJ1acca KUCIOT U crenududeckue). Vcrnonp30BaHle HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE
MUHEPAJIBbHBIX YA0OpeHnd. XUMHUUECKOE 3arpsi3HEHUE OKPYXKAloIlel Cpelibl COeTUHEHUSIMU
azoTra (KUCIIOTHbIE JIOKIM, 3arpsA3HEHHE BO3AyXa, NOYBBl U BogoeMmoB). Docdop,
ajutoTpornabie  Moaudukanuu ¢docdopa, (puznyeckue M XUMHUECKHE CBoOMcCTBA. OKcua
dochopa (V) u docthopnas kucnora, Gpunveckre U XUMUYECKHE CBOICTBA, MOTy4YEHHE.
Hcnonbs3oBanue pocaToB B KaueCTBE MUHEPATbHBIX YA0OPEHUH.

OOmast xapakrepuctuka d31eMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble  CTENEHW  OKHUCJIEHHA.  YTIepoi,  aUIOTpPOIHble  MOAU(UKALUH,
pacrpocTpaHeHHe B Tpupoe, (u3nueckue MW XUMHUYECKHE CBOicTBa. AzcopOrus.
KpyroBopor yraepoma B mpupone. Oxcuabl yriepoja, UX (GU3NYECKHE U XUMUYECKUE
CBOMCTBA, JEHCTBHE Ha YXUBbIE OPraHU3MBbI, MOJYYEHHE U IPUMEHEHHE. DKOJIOTMYECKHE
npoOyieMbl, CBsi3aHHBIE ¢ OokcuaoM yriepona (1V), rumore3a TI00aTbHOTO TMOTEIICHUS
KIIUMaTta, MapHUKOBBIA 3(ddekr. YroiapHas KucloTa M ee COoiM, UX (HU3UUECKUue Hu



XUMHYECKHE CBOWCTBA, MOJIydeHHWE W NpuMeHeHne. KadecTBeHHas peakius Ha KapOOHAT-
nonsl. Mcrnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayanbHble TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEJUHEHHSIX Yriepoja
(MeraH, STaH, 3TWUJIEH, allETWIEH, 3TaHOJ], [JIMIEPUH, yKCycHas kuciorta). Ilpupoanbie
WCTOYHUKU YTIIEBOAOPOJOB (yroiib, MPUPOAHBINA ra3, HE(PTH), MPOIYKTHl MX MepepadbOTKU
(ObeH3uH), WX poib B OBITY M TPOMBINUICHHOCTH. [IOHATHE O OMOJOTHYECKH BaKHBIX
BElIECTBAaX: JKHUpaX, Oeykax, yrieBoJax — M UX POJIM B KM3HHM 4YeloBeka. MaTepuanbHOe
€IVHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWMCTBA, IMOJIyYeHHE U IPUMEHEHUE.
Coenmunenuss kpemHuss B mpupone. OOmme mpeacraBieHus o6 okcune kpemuus (V) u
KpeMHUEeBO kuciore. CHUIMKAThl, MX HCIOJb30BAaHHE B OBITY, B MPOMBIILICHHOCTH.
Baxwelimme cTpouTeNbHbIE MaTepUalbl: KepaMHKa, CTEKIIO, IIEMEHT, OETOH, >KeIe300€TOH.
[IpoGnembl 6€30MacHOTO HMCHOJIb30BAaHUSI CTPOUTENIBHBIX MaTepHalioB B IOBCEIHEBHOM
YKUA3HU.

XUMUYEeCKHUI IKCIIEPUMEHT:

U3y4YeHHE 00pa3lloB HEOPraHMYECKHUX BELIECTB, CBOMCTB COJIIHOM KHCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX PeaKIUii Ha XJIOPUA-UOHBI U HAOIIOJeHIE TPU3HAKOB UX NMPOTEKAHMUSI, OTIBITHL,
oTpakaromue GU3NIECKHe U XUMUIECKHAE CBOWCTBA TAJIOTEHOB M UX COEIWHEHHIA (BO3MOXKHO
UCIOJIb30BaHUE BHIEOMATEPHAIIOB), O3HAKOMIIEHHE ¢ 00pasliaMu XJOPUAOB (TalOreHUIOB),
O3HAaKOMJIEHHE C 00pa3llaMu Ccepbl U €€ COCAUHEHHSMH (BO3MOXKHO MCIIOIb30BaHUE
BUJICOMATEPHANIOB), HaONIOJIEHHE Tpolecca OOyIIMBaHMS caxapa I[0oJ JeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI, HU3yYEHHE XUMHUYECKHX CBOMCTB pa30aBiIeHHON
CEpHOI KHCIIOTHI, MPOBEJCHHE KAYECTBEHHOW peakluu Ha Cyib(paT-MOH M HAOIIOJIEHUE
MpHU3HAKA €€ MPOTEKaHUs, O3HAKOMJIEHUE ¢ (PM3NYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COCIUHEHUI (BO3MOXKHO HCIOJb30BAaHUE BHUAEOMATEPUANIOB), O0pa3llaMM a30THBIX H
bochopHbIX ynoOpeHHi, MmomydyeHHe, COOMpaHHE, PACIO3HABAHWE W H3yYCHHE CBOWCTB
aMMHaKa, MpoBe/IeHNe KaueCTBEHHBIX peaklnii Ha NOH aMMOHHS U ¢ocdaT-uoH U U3yuyeHUe
MPU3HAKOB HX MPOTEKaHUsA, B3aUMOAECHCTBUE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C
MeIpl0  (BO3MOKHO  MCIOJB30BAaHUE  BUACOMATEPUAJIOB),  U3YYEHHE Mozelnen
KPUCTANIMYECKUX PELIETOK anMmasa, rpaguta, (QymnepeHa, O3HaAKOMIIEHHE C IPOLIECCOM
a7IcopOIIMU PaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTJIEM U YCTPOMCTBOM IMPOTHBOTrasa,
MoJiydeHue, COOMpanue, paclio3HaBaHue U U3y4E€HUE CBOICTB YIJIEKHCIIOrO Ira3a, POBeIeHUE
KaueCTBEHHBIX peakuuid Ha KapOOHAT M CUJMKAT-UOHBI M U3YYEHHE TPU3HAKOB HX
IIPOTEKAHUs, O3HAKOMJICHHWE C MPOAYKIMEH CHIMKAaTHOW IPOMBIIUIEHHOCTH, pPEIICHHUE
JKCIIEPUMEHTANIBHBIX 3a7a4 0 TeMe «BakHEeNIIMe HEMETaJUIbl U UX COEIUHEHUS Y.
MeTaiibl M UX COeAMHEHUS

OO0mas xapakTepuCcTUKa XMMHUYECKHUX 2JIEMEHTOB — METAJJIOB HA OCHOBAHUHU HMX MOJOKEHUS
B [lepnonnueckoil cucreMe xuMnuyeckux 3y1eMeHToB JI.J. MenneneeBa u CTpoeHUs aTOMOB.
Crpoenue metaiyioB. Metamyeckasi CBA3b U METAUIMYECKAss KPUCTAJUIMYECKasi peleTka.
DJIEKTPOXUMHUYECKUN DS HaNpsKEHUH MeTamioB. DHU3WYECKMEe U XHMHYECKHE CBOMCTBA
MetauioB. OOmme crnocoObl mosyueHust MetamioB. [loHATHE O KOpPpPO3UM METANJIOB,
OCHOBHBIE CMOCOOBI 3alIUThl MX OT Kopposuu. CmiaBbl (CTajnb, YYryH, IIOPATIOMHHHIM,
OpoH3a) U UX PUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTamibl: nojgoxeHue B [lepuoanyueckoil cucteMe XuMuueckux siemeHToB .M.
MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXJIeHHE B Npupone. PU3HyYecKUe U XUMUYECKUE
cBoiicTBa (Ha mpuMepe HaTpus W Kanmusi). OKCHUABI W THAPOKCHUIBI HATPUS W KaJIHS.
[IpuMeHeHne WEeT0YHbIX METAIIOB U UX COCIMHEHUN.



[IlenouHo3eMenpHbIE METAIUIBI MATHUM U KaJIbLIMK: TOJ0XKeHUE B Ilepuoguyeckoil cucreme
xumuyeckux snemeHToB .M. MenzaeneeBa, cTpoeHrne X aTOMOB, HaXxOXJIEHUE B IIPUPOE.
DU3NYECKUE U XUMUYECKHE CBOMCTBA MarHUs U KaJblUs. BaxxHenllre COeIMHEHNS Kb
(okcun, rugpokcu, conn). JKecTKoCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHUSI.

Amomunuil: nonoxenue B Ilepuonnueckoi cucreMe XUMHUYECKHX dieMeHToB JI.H.
MeHnaeneeBa, CTpOE€HHE aroma, HaxoxAeHue B mpupoge. Duznyeckue U XUMHUUYECKHE
CBOMCTBA aTfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA U THAPOKCHU/IA ATFOMUHHUSL.

Kenezo: nonoxenue B Ileproanueckoit cucreme xumuueckux 3neMentoB J[.1. Menneneesa,
CTPOCHUE aTOMa, HaxOXJeHue B mpupoje. Ousznyueckrue M XMMHUYECKHE CBOMCTBA JKeJe3a.
Oxcupl, Tunporcu sl U cosm xkenesa (1) u sxxenesa (1), ux cocras, cBoMCTBa M TIOJTydCHHE.
XUMHYECKHH IKCIIEPUMEHT:

O3HaKOMIIeHHE ¢ 00pa3laMi METaJNIOB U CIUIaBOB, UX (PU3NYECKUMU CBONCTBAMU, U3YUCHUE
pe3yJabTaTOB  KOPPO3UM METAUIOB  (BO3MOXKHO  HCIOJIb30BaHUE  BUJIEOMATEPHAIIOB),
OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA KalblMsl W HAaTpus C BOAOH (BO3MOXKHO
WCIIOIb30BAaHUE BUJEOMATEPUATIOB), HCCIEAOBAaHUE CBOWCTB IKECTKOM BOJIBI, IIpoliecca
TOpEeHHs Kelle3a B KUCIOPoJe (BO3MOXHO HCIIOJNIb30BAaHHE BHUAEOMATEPUANIOB), MPU3HAKOB
MPOTEKAHUS KAaYECTBEHHBIX PEAKIIMI HA MOHBI: MarHUs, KaJIbIUsl, aJTIOMUHHUS, IIUHKA, JKelle3a
(1) u xene3a (M), mexu (11), HabnrOAEHUE M ONMKCAHKME MIPOLIECCOB OKPAIIUBAHMS IIJIAMEHU
WOHAMHU HATpHs, Kajdus W Kaibluid (BO3MOXXHO HCIIOJb30BAaHUE BHUICOMATEPUATIOB),
uccienoBaHre aM(pOTEPHBIX CBOMCTB T'MIPOKCH/IA AIFOMUHHUS U THAPOKCUIA LIMHKA, PEILICHUE
IKCIIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «BakHeie MeTalljibl U UX COSAMHEHUSY.

X¥MHUS U OKpYKAKLIas cpeaa

BemiectBa u maTepuanbl B MOBCEIHEBHOW JKU3HU YEJOBEKa. be30macHOe HCIOJb30BAHUE
BELIECTB U XMMUYECKUX peakiuil B ObITy. IlepBas momouis mpu XUMHYECKHX OXKOrax M
OTpAaBJICHUSIX.

XuMUYecKoe 3arps3HEHHe OKpYKarolled cpensl (mpeienbHas IONMyCTUMas KOHIEHTpAIus
Beulects, ganee — [1JIK). Poinb XxumMuu B perieHnu 3K0J0rH4ecKuX MpooIieM.

XHMMHYECKUI IKCIIEPUMEHT:

n3y4yeHre o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIE MaTepUAIbI).
MexnpeamerHblie CBA3U

Peanuzarust MeXIIpeAMETHBIX CBSI3€W MPU M3YUYEHUH XHUMHH B 9-M KJIacCe€ OCYIIECTBIISIETCS
4yepe3 HCIONb30BaHHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TMOHITHHA, TaK W TOHSTHH,
SIBJISTFOLITAX CSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.
OO0mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAyYHBIM (hakT, THIOTE3a, 3aKOH, TEOpHUs, aHATHU3,
CUHTE3, KJacCU(UKAIUs, MEePUOJAUYHOCTh, HAOIIOJACHUE, DKCIEPUMEHT, MOJCIMPOBAHUE,
HU3MEpEeHUe, MOJIETb, SIBJICHUE, TAPHUKOBLIN 3(DPEKT, TEXHOTIOTHUS, MaTepHAIIbI.

dusmka: wMaTepusi, aroMm, OJJEKTPOH, WPOTOH, HEUTPOH, WOH, HYKJIHA, HU30TOIBI,
PaaMOAKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUYECKHI 3apsii, MPOBOJHUKH, IOIYINPOBOJHHKH,
TUDJIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, T'a3,
pacTBOp, PacTBOPUMOCTh, KPHUCTAJUTMUECKas peElIeTKa, CIJIaBbl, (DU3NYECKHE BEIUYUHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3Be3b1, COJHIIE.

buonorus: ¢orocunres, neixanue, Ouocdepa, IKOCHCTEMa, MHUHEpAIbHBIE YI0OpeHUS,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpacdus: armocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MTOPOJIBI, MOJIE3HbIE UCKOTIAeMBbIE,
TOTUIMBO, BOJTHBIE PECYPCHI.

Ilnanupyemble pe3yJibTaThl 0CBOCHUSI Y1eOHOT0 NpeaMeTa

JINYHOCTHBIE Pe3yJabTAThI



JIMdHOCTHBIE PE3yJabTaThl OCBOCHHUS MPOTPAMMBl OCHOBHOTO 0O0IIero oOpa3oBaHUS
JOCTUTAIOTCS B XOA€ OOy4YeHHS XUMHUM B €IWHCTBE Y4eOHOH M BOCIUTATENIbHOM
NESATEIbHOCTH B COOTBETCTBHHM C TPAIUIIMOHHBIMH POCCUHUCKUMH COLMOKYIbTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMHU 1LIEHHOCTSIMHM, IMPHUHATHIMU B OOIECTBE MpaBUIaMH U HOpMaMHu
MOBEJCHUS U CIOCOOCTBYIOT IMpOIIECCaM CaMOIIO3HAHWsS, CAMOPA3BUTHS W COLHMATH3AIUU
o0yJaronmxcs.

JInyHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAlOIIUXCS PYKOBOJICTBOBATHCA
CUCTEMO} MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIUN U PACIIUPEHUE ONBITA IEATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1)maTpmoTu4ecKoro BOCIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEIUIO, MTOHMMAaHMs 3HAUEHUS XMMHUYECKOW HAayKH B KU3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TIOCTOBEPHOU MH(OPMALIHEH O MEePEIOBBIX JOCTHKCHHUSIX U OTKPBITUSIX
MHPOBOH M OT€YECTBEHHOI XMMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOiicTBE
MUpa U 00IIEeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABICHUSI O COLMAIBHBIX HOPMAax M TMpaBUIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO IMOJIE3HOH, Yy4eOHO-
HCCIIEOBATENIbCKOM, TBOPYECKOM ©  JIPYTUX BHUJAX JE€ATEITbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM [EATENbHOCTH TNPHU BBITOIHEHUU Y4YEOHBIX, MO3HABATEIbHBIX
3a/1a4, BBINOJHEHUM XHUMHUYECKHX OSKCIEPUMEHTOB, CO3JaHUM Yy4YEOHBIX IPOEKTOB,
CTpeMJIeHHs] K B3aUMONOHMMAHHIO ¥ B3aHUMOIIOMOILIM B TIpoIecce ITOH ydeOHOi
NeSTeIbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE MOBEACHHE W MOCTYNKHU CBOMX TOBApHUILIEH C
MO3UIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YU€TOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;
3)IIeHHOCTH HAYYHOT'O NO3HAHMS:

MHUPOBO33PEHUYECKHUE  MPEJICTaBICHHMsT O  BEIIECTBE W XUMHUYECKOW  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH M COCTABJISIONINE OCHOBY IS
MOHUMAHMUS CYIIHOCTH HAay4YHOM KapTUHBI MHpa, TMpeACTaBiIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUSI MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKAa C TMPUPOJHON CpenoH, o
POJM XUMHUU B TIO3HAHUH STUX 3aKOHOMEPHOCTEI;

MMO3HABATEIbHBIE MOTHBBI, HAINPABJICHHBIE HA IOJTYYCHHE HOBBIX 3HAHWW IO XUMUH,
HeoOXomuMBbIe ISl OOBSICHEHHS HAOII0JaeMBbIX MPOIECCOB M SIBICHUMN, MO3HABATENBbHOM,
MH(POPMAIIMOHHON M YHMTATENHCKOW KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSITEIIHLHOU
paboTel ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOW JHUTEpPATypOu, JOCTYIMHBIMU TEXHUYECKUMU
cpencTBamMu HHGOOPMAITMOHHBIX TEXHOJIOTHH;

WHTEpec K OOyYeHHI0 W TO3HAHUIO, JTHO003HATENHHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOW W UCCIENI0BATEIBCKOM IEATETbHOCTH, K OCO3HAaHHOMY
BBIOOPY HAMPaBIEHHOCTH U YPOBHS 00Y4YEHHUS B ATbHEHUIIIEM;

4)dopMupoBaHus KyJbTYPhI 310POBbSI:

OCO3HaHUE LEHHOCTU KU3HH, OTBETCTBEHHOI0 OTHOILIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 3J0pPOBBIM 00pa3 >KW3HHW, OCO3HAHHWE TOCIEACTBUUA W HEMPUATHE BPEIHBIX TPHUBBIUEK
(ynotpebneHusi amKoroysi, HApKOTUKOB, KYpPEHHs), HEOOXOIMMOCTH COOJIIOJICHUS MPaBUI
0€301acHOCTH MPU 00paIeHNN ¢ XUMHUYECKMMHU BEIIECTBAMH B OBITY M peabHOM KU3HU;
5)TpynoBOro BOCHUTAHUA:

HWHTEPEC K MPAKTHYECKOMY H3YUYEHHUIO MPOQEeCcCCHil M TpyJa pa3IMuYHOTO POJa, YBOKEHUE K
TpyAy W pe3yibTaraM TpPYAOBOH [EATENbHOCTH, B TOM 4YHCIIE HAa OCHOBE MPUMEHEHHS
MPEIMETHBIX 3HAHWW 110 XHMHH, OCO3HAHHBIM BBIOOp WHIUBUIYATHHOW TPACKTOPUU
MIPOJOJKEHHsSI 00pa30BaHMs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHWMUHU,



OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIHON MPO(heCCHOHATBHON AEATEIbHOCTU U
pa3BUTHUS HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aJIalITUPOBATHCS B MPOGECCHOHATBHOM CpejIe;
6)3K0/10rM4eCKOr0 BOCTIUTAHUSA:

AKOJIOTUYECKH IIeJIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK MCTOYHMKY JKM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUsI, IOHUMAHKE IICHHOCTH 3I0POBOTO U 0€30MacHOro 00pasa jKU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MYECKOMY M TICUXHUYECKOMY 3J0POBBIO,
OCO3HAaHWE IIEHHOCTH COOJIIOJICHUsI TMpaBWiI OE30MacHOTO TMOBEACHUA Mpu padoTe C
BEIIIECTBAMM, a TAK)KE B CUTYallUSIX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIFOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TIOJTydaeMble TIPU W3YYCHUHU XUMUH, JUIS PEIICHUS 3a/1ad,
CBSI3aHHBIX C OKPY>KaloIIeW MPUPOJHOU Cpeaou, I MOBBIIIEHUS YPOBHS 3KOJOTHYECKOM
KYJIBTYPbl, OCO3HAHHUS TJIOOAJIBHOTO XapakTepa SKOJIOTHYECKHX TMPOOJIeM H IyTeH HuX
pelIeHHsT  MOCPEACTBOM  METOJ0B  XMMHHU, OSKOJOTMYECKOTO  MBIIUICHHUS, YMEHHS
PYKOBOJICTBOBAThCSl UM B IO3HABATEIbHOM, KOMMYHUKATUBHOW U COLIMAIBHON IIPAKTHKE.
MeTanpeaMeTHbIe pe3yJabTaThl

B cocraBe MeranpeaMeTHBIX pPE3YNIbTATOB BBIACISIOT 3HAYUMBIE JJs1 (OPMHUPOBAHUS
MHUPOBO33pEHHUs O0LIEHAYYHbIE TTOHATUSA (3aKOH, TEOpHUs, TPUHIIUIL, TUIIOTe3a, (PaKT, cucTema,
MPOIIECC, IKCIEPUMEHT U Jp.), KOTOPhIE HCIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUCOHBIX
npeAMeTax M IO3BOJISIOT Ha OCHOBE 3HAHMM W3 JTUX TMPEAMETOB (HOPMHUPOBATH
MIPEJICTABJICHHUE O ICJIOCTHON HAyYHOW KapTHHE MHUpA, U YHUBEPCAIbHBIC YUCOHBIE NCHCTBHS
(mo3HaBaTenbHbIe, KOMMYHUKATHBHBIC,  PETYJSTHBHBIE), KOTOpblE  OOECIEeUnBaIOT
(hopMHUPOBaHHE TOTOBHOCTH K CAMOCTOSTEIHHOMY IUIAHUPOBAHUIO U  OCYIIECTBICHUIO
y4eOHOU eI TeNbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble Jlornyeckue a1eMcTBUSA:

YMEHHUS UCMOJIb30BATh IPUEMBI JIOTUYECKOTO MBIIIJIEHUS] TPU OCBOEHUH 3HAHUI: PACKPbIBATh
CMBIC] XHMHUYECKHUX TMOHSTHHA (BBIACNATh WX XapaKTepHble MPU3HAKH, YCTaHABIIMBATH
B3aUMOCBS3b C JIPYTUMH TOHSTHSIMHU), UCIIONIBH30BATh MOHSITHS JUIsl OOBSACHEHUS OTAEIbHBIX
(akToOB U SIBICHUN, BHIOMpATh OCHOBAaHUS M KPUTEPUH I KJIACCU(DUKAIMH XUMUYECKUX
BEIIECTB U XUMHUYECKUX PEAKIMH, YCTAHABJIMBATH MPUUYUHHO-CIICICTBEHHBIE CBSI3H MEXKIY
00BEKTaMU M3y4YEHUS, CTPOUTH JIOTUUECKUE PACCYKICHUS (MHAYKTUBHBIE, IETYKTUBHEIE, TIO
aQHAJIOTUM), IeTIaTh BBHIBOJBI U 3aKITIOUYEHUS;

YMEHHE MPUMEHSATh B MpOIECCe TMO3HAHMs TMOHATHUS (TPEAMETHbIE U MeETamlpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOIb3yEeMbIE B XUMHUHU, MPEOOPa30BBIBATH MIUPOKO
MpUMEHsIeMble B XHUMHU MOJENIbHbIE TIPEJACTaBICHUS — XUMUYECKHH 3HaK (CHMBOJ
JJeMEHTa), XUMHUYecKass (GopMyia W YpaBHCHHE XHUMHYECKON peaklnu — TMPU PEHICHUHU
y4eOHO-TI03HABATENbHBIX 337]a4, C YYE€TOM AITHX MOJENIbHBIX MPEICTABICHUN BBISBISATH U
XapaKTEepPU30BaTh CYIIECTBEHHbBIE MPU3HAKA U3YYAEMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHUX PEaKIfii, BBIABISATH OOIME 3aKOHOMEPHOCTH, MPUIMHHO-CIICICTBEHHBIEC CBSI3U
Y MPOTUBOPEYHUS B U3YYAEMbIX MTPOLECCAX U SABJICHUSAX.

ba3oBbie uccienoBaTebCKHE JCHCTBUA:

YMEHHE HCIOJb30BaATh MTOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHHUS, & TAKKE
B KaueCcTBE OCHOBBI 115 (OPMUPOBAHUS THUIMOTE3bl MO TMPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUH;

MpUOOpEeTEeHHEe OMbITa IO IUIAHWPOBAHUIO, OPraHU3allMd W TPOBEACHUIO YYCHHUYECKUX
AKCTIIEPUMEHTOB, YMEHUE HAOII0IaTh 32 X0JI0M TPOIecca, CAaMOCTOSITEIbHO TPOTHO3UPOBATh
€ro pesynbTaT, (opMynHpoBaTh OOOOIIEHUS W BBIBOABI IO pe3yibTaTaM MPOBEIECHHOTO
OTIBITA, UCCIICIOBAHMSI, COCTABIISATH OTYET O MPOJICITAHHON padoTe.

Pabora ¢ undopmanmeii:



yMEHHE BBIOUpaTh, aHAIU3UPOBATH U UHTEPIIPETUPOBATH HH(OPMALIUIO PA3IUYHBIX BUIOB U
dbopM TmpencTaBiIeHHs, MOIYYaeMyK0 U3 Pa3HBIX HCTOYHHUKOB (HAy4HO-TIOMYJIspHAs
JUTEepaTypa XHMHYECKOTO COJEp)KaHUs, CIpPaBOYHBIE MOCOOWsS, pecypchl HHTEPHETA),
KPUTUYECKH OLIEHUBATh MPOTHUBOPEUUBYIO U HEIOCTOBEPHYIO HH(DOPMAIIHIO;

yMEHHUE NMPUMEHATHh Pa3IUYHbIE METOJBI M 3aMpPOCHl MPH MOUCKE U 0TOOpe MHpOpMALUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX AJI BBIMOJIHEHHs] Y4€OHBIX M MO3HABATEIbHBIX
3aJad  ONpPEIENICHHOTO THWIA, MPHOOPETEHHWE OmbiTa B  OOJACTH  HCIOJIH30BAHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH, OBJIaJeHUE KYJIbTYPOH aKTUBHOTO
WCTIOJIb30BAHUS PA3JIMYHBIX MMOMCKOBBIX CHUCTEM, CAMOCTOSTENIEHO BHIOMPATh ONTHUMAIBHYIO
dbopMy mpeacTapieHUsT UHGOPMAIUN U WILTIOCTPUPOBATH pEIIaeMble 3a/1a4dl HECIO0KHBIMU
CXeMaMH, AUarpaMMaMH, IpyruMu popMaMu rpaduKu 1 UX KOMOUHAIMSIMU;

YMEHHE WHCIIONIb30BaTh W aHAIM3UPOBAaTh B IIpolecce Y4eOHOM M Hcciel0BaTeIbCKOU
JESITeIbHOCTH HWH(POPMALUIO O BIHUSAHUU IPOMBIIUICHHOCTH, CEIBCKOTO XO34HCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIeH MPUPOIHON CPEIbl.

KomMyHHKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelicTBUA:

yYMEHHUS 33/1aBaTh BOIMPOCHI (B X0OJIe AUAora U (Uiu) AUCKYCCUH) 1O CYIIECTBY 00CykK1aeMoit
TeMBbI, (OPMYIMPOBATh CBOM MPEAJIOKECHUS OTHOCUTEIILHO BBIMOJHEHHS IPEIOKESHHON
3a/1a4u;

YMEHUS MPEJICTABIIATH MOTYyYCHHBIE Pe3yJIbTaThl TO3HABATEIBHOM IEATEIILHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JAeNaTh MPE3CHTAlMI0 pPE3yJIbTaTOB BBHIMOJHEHUS XHUMHUYECKOTO
IKCIIEPUMEHTA (JTA0OPATOPHOTO OIBITA, JTA0OPATOPHOW PAbOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUsI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABATEIHLHOW WU
UCCIIEIOBATENLCKOM IeATEIbHOCTU MIPU PEIICHUU BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE ydeTa
OOIIMX MHTEPECOB M COTJIACOBAaHUS MO3MIUK (00CYXIeHHs, 0OMEH MHEHHSIMH, MO3TOBBIE
ITYPMbI, KOOPJIMHAIUS COBMECTHBIX [E€HCTBUIl, ONpeAelieHue KPUTEPUEB IO OIICHKE
KayecTBa BBIOJIHEHHON paboTHI U 1p.).

PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe AeliCTBHUA:

YMEHHE CaMOCTOSTENIEHO ONPEACNATh TN JIEATEIbHOCTH, TUIAHHPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBAaTh U NMPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JEATEIbHOCTb, BBHIOMPAThH
HaubOosnee HS(QQeKTuBHbIE CMOcoObl peleHUs Y4YeOHBIX U IO3HABaTENIbHBIX 3a]ad,
CaMOCTOSITENIHO COCTABIIATh WM KOPPEKTUPOBATH MPEUIOKEHHBIA aJrOpUTM JAeUCTBUI NpU
BBITIOJIHEHUH 3aJlaHUi C YYETOM IIOJNydeHHs] HOBBIX 3HAHUH 00 HM3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OLEHUBATh COOTBETCTBUE IOJYYEHHOI'O pe3yibTaTa 3asiBICHHOU
[[eJIM, yYMEHHWE HCIIONB30BaTh M AaHAIM3HPOBATH KOHTEKCTHI, NpeAsiaraeMble B YCIOBHU
3aJlaHUN.

IIpeameTHbIe pe3yabTaThI

B cocraBe mpenMETHBIX pPE3YyNbTATOB IO OCBOCHHMIO 00S3aTENBbHOTO  COJEpKaHMS,
YCTAaHOBJICHHOTO JaHHOW deaepaqbHOM pabouell MporpaMMOl, BBIACHSIOT: OCBOEHHBIE
o0yJaroIMMHUCS Hay4yHbIE 3HAHUSA, YMEHHUS M CHOCOOBI AEWCTBUH, creruduuecKkue s
MPEeIMETHON 007acT «XUMHS», BUIBI JCATEIHHOCTH TI0 TIOXYYEHUIO HOBOTO 3HAHUS, €r0
MHTEepOpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHI0O B PA3UYHBIX Yy4YeOHBIX M HOBBIX
CUTYaIHsX.

8-i kiacc

K koHmy oOydenust B 8-M KJjiacce TpeaMETHBIE pe3ylbTaThl Ha 0a30BOM ypOBHE JOJDKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

. PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHSATHI: aTOM, MOJIEKYJIA, XHUMHYESCKHHA
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECh (OJHOPOJIHAS M HEOAHOPOJHAS),



BAJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJSpHash Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJIIpHAsi Macca, MaccoBas JI0JiI XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJIb, SJEKTPOOTPUIIATEIIEHOCTh, CTENICHh OKHUCIICHHS,
XUMHUYECKas peakuus, KilaccuuKalus peakluid: peakuud COSAUHEHUS, peakUuu
pa3IOXKEHUs, PEaKIMK 3aMEIICHHUs, PeaKIuu OOMEHa, 3K30- U DHIOTECPMUUYECKUE PEaKIIHH,
TerIoBoM 3((eKT peakiuu, SAPO aToMa, SJICKTPOHHBIA CIIOM aToMa, aToMHas OpOUTalb,
paauyc aToma, XMMHUYECKasl CBsI3b, MOJISIPHAs M HEMOJSpHas KOBAJICHTHAsl CBsI3b, MOHHAS
CBSI3b, MOH, KaTHOH, aHUOH, PACTBOP, MaccoBas J10Jig BellecTBa (IPOLEHTHAS] KOHIIEHTPALHS)

B pacTBOpE;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHSATUH U MPUMEHATH ATH
MOHSATHS IIPU ONMCAHUU BELIECTB U UX IPEBPALCHHUI;

. WCIIOIb30BaTh XHWMHUYECKYI0 CHMBOJIHMKY JJII COCTaBJCHHS (OPMYJ BEIIECTB M
YPaBHEHUN XUMUYECKUX PEAKLIMIL;

. OTIPEJICATh BaJCHTHOCTh aTOMOB AJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTCIICHb

OKHCIICHHS DJIEMCHTOB B OWHApHBIX COCOUHCHUSAX, TPUHAUIEKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COeIMHEHUH Mo ¢popMyaM, BUI XUMUUYECKON CBA3H (KOBaJIGHTHAs U
MOHHAsl) B HEOPIraHUUECKUX COCIUHEHMSIX;

. packpbiBaTh cMbicha [lepuognueckoro 3akona .M. MenzaeneeBa: 1eMOHCTpUPOBATh
MIOHUMAaHUE T[EePUOJUYECKON 3aBUCHUMOCTH CBOWMCTB XUMHYECKHX JJIEMEHTOB OT HX
nonoxenus B [lepuoandeckoil cucrteme, 3aKOHOB COXPAHEHUSI MACcChl BEIIECTB, TOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOT'O yY€HUs, 3aKOHa ABOraipo;

. OMKCHIBATH M XapakTepu3oBaTh TabiuuyHyto ¢opmy Ileproauueckoid cucTembl
XUMHUYECKHUX DJIEMEHTOB: pa3iuyaTh IMOHATHS «TJaBHas noarpynna (A-rpynma)» u
«oboynas noarpymnmna (b-rpymnma)y», mansie 1 0oJbIINE TEPUOJIbI, COOTHOCHTh 0003HAUCHUS,
KoTOopble uMeroTcsi B Tabmuue «llepuoanueckas cucrema Xxumuuyeckux snemeHtoB [I.U.
MeHeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB
(coctaB u 3apsaj sapa, oOllee YUCIIO AIEKTPOHOB M PACHpPENEICHHE HX IO 3JIEKTPOHHBIM
CIOSIM);

. KJIaCCU(UIMPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHUUYECKHE BEIIECTBA, XUMHUYECKHE
peakiuH (1Mo YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMM BEIIECTB, 110 TEIULIOBOMY 3D (DeKTy);
. XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, NOATBEPKIast ONMCAHNE puMepamMmu MOJIEKYJISIPHBIX yYpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuii;

. IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B pAa3JIMUHBIX YCIOBUSIX;

. BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJII0 XMMUYECKOT0 3JIEMEHTa Mo (opMyse COEIMHEHUS, MacCOBYIO JOJIO BEIEeCTBA B
pacTBope, NPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLny;

. IMPUMCEHATE OCHOBHEBIC OIICpaluu MBICITUTEIBHON JACATCIIBHOCTH — aHaJIM3 U CHUHTE3,
CpaBHCHHC, O606H.[CHI/IC, CHUCTEMATU3aluIo, KJ'IaCCI/I(i)I/IKaLII/IIO, BBIABJICHUC TIPUYUHHO-
CICACTBECHHBIX CBsI3CH — 11 U3YUYCHUA CBOICTB BE€IIECTB M XHMHUYCCKUX peaKHHﬁ,

€CTECTBEHHO-HAyYHble METOJbl TMO3HaHMUA — HaOII0IeHUE, HM3MEpEHHe, MOJCIMpPOBAHHE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

. ClleZIoBaTh MpPaBWJIaM IOJB30BAHUS XMMHUYECKOM MOCYIOM M  J1abopaTOpHBIM
o0OpyIOBaHWEM, a TaKXe TpaBWIaM oOOpalleHUus] C BEMECTBAMH B COOTBETCTBHH C
MHCTPYKLIMSMHU TIO BBIMOJHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB MO MOJYYCHUIO U
coOupaHuio ra3000pa3HBIX BEMIECTB (BOJAOPO/Ia M KUCIOPO/Ia), MPUTOTOBIEHUIO PACTBOPOB C
OIpeJIeICHHOW MaccoBOW JI0Jei pacTBOPEHHOI'O BEIECTBa, IUIAHUPOBATh M IPOBOAUTH



XUMHUYECKHE IKCIIEPUMEHTHI 110 PAcIlO3HABAHUIO PACTBOPOB LIENIOUEN M KUCIOT C MOMOILBIO
HHAUKATOPOB (JTakMyC, (heHOADTATICHH, MCTHIOPAHXK H Jp.).

9-ii kaace

K koHiy obydyenus B 9-M KJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHU:

. PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHNA: XUMUYECKUU 3JIEMEHT, aToM,
MOJIEKYJ1a, MOH, KaTHOH, aHHWOH, IPOCTOE BELIECTBO, CJOYKHOE BELIECTBO, BaJIEHTHOCTb,
3JEKTPOOTPULATENIBHOCTD, CTENEHb OKHUCIEHHUS, XUMHUUYECKas peaklMs, XMMUYECKasl CBS3b,
TeroBoi  3¢ddexkr peakumu, MOJIb, MOJSPHBIE 00BEM, pPACTBOP, AJIEKTPOJIHTHI,
HEAJIEKTPOJIUTHI,  JJCKTPOJIMTUYECKAsh  JUCCOLMALUS, pEeakud HOHHOrO  OoOMeHa,
KaTaln3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTHUMble W  HEOOpaTHUMBIE  PEaKIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKHCIWUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, AJUIOTPOIUS, aM(pOTEPHOCTh, XMMUYECKas CBs3b (KOBAJICHTHAs, MOHHAS,
MeTaJlJIN4ecKasi), KpPUCTAUIMYECKasl peIleTKa, KOPpPO3Us METauIOB, CIUIABbl, CKOPOCTh
XUMHUYECKOHN peakLuu, npeneapHo gonycrtumas konuenrpanus [1/IK Bemecrsa;

. WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHMX IMOHSATUNA U NMPUMEHATH 3TH
MIOHSTHS TIPU ONMCAHUU BEILIECTB U UX IIPEBPALLCHMUI;

. UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIHMKY [UIsl COCTaBjieHHs (OpMyNl BEUIECTB H
YPaBHEHU XUMHYECKUX PEAKIIUN;

. ONpENEATh BAJICHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHUX 3JIEMEHTOB B
COEIMHEHUSAX PA3IMYHOIO COCTaBa, NMPUHAMJIEKHOCTh BEIIECTB K OINPENEICHHOMY KJIACCy
COeMHEHMI 10 popMysam, BUI XUMHUECKOMN CBSA3H (KOBaJIEHTHAs, MOHHAs, METaJTHYecKasi)
B HEOPTraHMYECKUX COCAMHEHUSX, 3apsA] MOHA M0 XMMUYECKOH (Gopmylie, XapakTep Cpeasl B
BOJHBIX PAacTBOPAaxX HEOPraHUYECKUX COCAUHEHUN, THUN KPUCTAIMYECKON pEelIeTKH
KOHKPETHOTO BEILECTBA;

. packpbiBaTh cMmbica [lepuoanueckoro 3akona [[.JM1. MenneneeBa u 1eMOHCTPUPOBATh
€ro TMOHMMAaHWE: OIMCHIBaTh M XapaKTepu3oBaTh TaOim4Hyro ¢opmy Ilepuonnyeckoit
CUCTEMbI XUMHUYECKUX AJIEMEHTOB: pa3NinyaTh MOHITHS «TJaBHas MOArpymmna (A-Tpymnmna)» u
«mmobounas noarpynna (b-rpymma)y», mansie u 0oJbllINe MePUObl, COOTHOCUTH 0003HAYCHHUS,
KOTOpbIE€ UMEIOTCSI B IEPUOIUYECKOM TabNIuIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XUMHYECKHX D3JEMEHTOB (COCTaB M 3apsj sapa, oOllee 4YUCIIO 3JIEKTPOHOB U
pacripesielieHue MX 10 JJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB JIEMEHTOB M UX COEIMHEHUH B Ipejenax MajblX MEPUOJOB U TJIaBHBIX
MIOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

. KJIaCCU(UIMPOBATH XMMUYECKUE AJIEMEHThI, HEOPraHUUYECKHE BEIIECTBA, XUMHUYECKHE
peakiu (1o YKCiay M COCTaBy y4acTBYIOIIMX B PEaKLMU BELIECTB, IO TerjaoBoMy 3¢ddekry,
10 U3MEHEHMIO CTETIEHEN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

. XapakTepu3oBaTh (ONMUCHIBATh) OOLIME M CcHelU(HUUECKUe XUMHUYECKHE CBOMCTBA
MPOCTBIX M CJIOKHBIX BELIECTB, IMOATBEpXkJas OMHCAHHE IMPUMEPAMU MOJEKYISPHBIX U
HMOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEaKLIUN;

. COCTaBJIATh YPABHEHHUS JICKTPOJIUTUHYECKON TUCCOLIMALINA KUCTIOT, IIEJI0YEN U COJIEH,
MOJIHBIE M COKpAIlCHHBbIE YPaBHEHMSI pPEaKIMii HOHHOTO OOMEHa, ypaBHEHHUS peakiui,
MOATBEPIKIAIOIIUX CYILIECTBOBAaHNE TE€HETHUECKOM CBSI3M MEXAY BEIIeCTBAMHU PA3IUYHBIX
KJIACCOB;

. PaCKpBIBATE CYIIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ MMOoCpEACTBOM
COCTaBJICHUSA 3JICKTPOHHOTO OajlaHca dTHX peaKuHﬁ;
. IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTU OT UX CTPOCHHSA, BO3SMOKHOCTHU

MMPOTCKAHUSA XUMHUYCCKUX HpeBpaHleHI/II‘;I B pa3JIMYHBIX YCIIOBHUAX;



. BBIYUCIIATH OTHOCUTENILHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MAaCCOBYIO
JOJF0 XMMHUYECKOTO 3JIeMEHTa 1Mo (opMyJie COCIMHEHHUsS, MAcCCOBYIO JIOJNIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKON peaKIii;

. coONMogaTh TpaBHWa IIOJIb30BAHHMS XUMHUYECKOW TOCYIOW U JIaODOpPaTOPHBIM
o0opymoBaHuEM, a TakKe TMpaBuiIa OOpamleHUsT C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU TIO BBIMOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKHX OIBITOB 1O TMOJYYCHHUIO U
cOOMpaHMIO ra3000pa3HBIX BEIIECTB (aMMHAKa U YTICKUCIIOTO ra3a);

. MIPOBOJIUTH PEAKIINH, TIOJTBEPIKIAIOIINE KAaUECTBCHHBI COCTaB PAa3JINYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, HOAUI-, KapOoHat-, pocdar-, cuiamkar-,
cynbdar-, THIPOKCUA-UOHBI, KATHOHBI AMMOHHS W HMOHBI HM3yYCHHBIX METAJJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPaX HEOPTraHUYECKHUX BEILECTB;

. MPUMEHSTh OCHOBHBIC OIEPAIMU MBICIHTEIBHON JEATEIILHOCTH — aHAJIM3 U CHUHTES,
CpaBHEHHE, 0000IIEeHNEe, CHCTEMATHU3aLUIO, BBISIBJICHUE NMPUYNHHO-CIIEICTBEHHBIX CBS3EH —
JUISL U3YYEHUS] CBOWCTB BEIIECTB M XMMHYECKHX PEAKIMW, €CTECTBEHHO-HAYYHBIC METO]IbI
MO3HAaHUsI — HaONIONEHNe, W3MEpPEHHE, MOJCIUPOBAHHUE, HSKCIEPUMEHT (pEalbHbId WU
MBICJICHHBIHN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

N KoaudecTBo yacoB

l'l/glI HaunmenoBanue pa3aejioB M TeM NMpPorpamMmabl Beero KOHTpOJILHlxle HpaKanec]cp[e

padoTsl padoTsI

Paznen 1. llepBoHavyajibHbIe XUMUYECKUE MOHSATHSI

11 Xumus — BaxkHast 00J1aCTh €CTECTBO3HAHUS M MIPAKTHICCKON 5 2
JIEATEeILHOCTHU YelIOBEKa

1.2 BemecTsa 1 XuMHU4eCKUe peakiuu 15 1

HWroro no pasnery 20

Paspnen 2. BakHeiiliue npeacTraBuTe/] M HEOPraHMYeCKUX BelleCTB

2.1 Boszayx. Kucnopoa. ITonsitue 06 okcumax 6

2.2 Bogopoa.IloHsATHE 0 KHCIOTAaX M COISIX 8

2.3 Boma. PactBopsl. IToHsTHE 00 OCHOBaHUSX 5

2.4 OCHOBHBIE KJIACCHI HEOPTAaHWMICCKUX COCTHHCHHUN 11

HWroro no paznery 30

Paznen 3. Ilepuoauueckuii 3axoH u Ilepuoauyeckasi cucrema xumudeckux djaemeHToB [I. U. MenaeneeBa. Ctp
BOCCTAHOBHMTEJIbHbIE peaKInU

[epuoguueckuit 3akoH u  Ilepuoguueckas  cuctema
3.1 xuMudeckux anemertoB JI. WM. Menpeneesa. Ctpoenue | 7
aroMa
39 Xumuueckass CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEILHBIE 8 1
' peaximu
Hroro mo pazueny 15
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
9 KJIACC
N KosnyecTBo yacoB
(]
n/_n HauMeHoBaHHUeE pa3ae/ioB H TeEM MPOrpaMMbl B KonTtposbHbie IpakTHYecKue
cero padoThI padoThI



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

Pasnen 1. BemecTBo M XUMH4YeCKHe peakHA

[loBTOpenne m yriyOJeHWe 3HAHUI OCHOBHBIX pa3leiioB

11 Kypca 8 kimacca 5

1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKIX PEaKITHi 4

13 DJeKTpoIMTHYECcKas Jucconranusi. XMMHYEeCKUe peakiud B 8
pacTBopax

HWroro no paznery 17

Pazpnen 2. HemeTaJibl M MX cOeTHHEHHUS

21 OO0mas XapaKTepHCTHKa XUMHUYECKuX dneMeHToB VIIA- 4
rpynnsl. ["anoreHs

29 OO0mas XapaKTepHUCTHKAa XUMHYECKHX 3leMeHTOB VIA- 6
rpynnsl. Cepa u e€ coefnHEeHUs

23 OOmasi XapakTepUCTHKa XUMHYECKHUX DJeMeHTOB VA- 7
rpynnsl. A30T, hochop 1 X coeMHEHNUS

24 OOmast xapakTepUCTHKa XUMHYECKHX 3leMeHTOB |V A- 8
Ipynnsl. YIIepoa U KPEMHUM U UX COCAMHEHUS

HWroro no paznmery 25

Paznen 3. MeTta/uibl M UX COeAMHEHHUS

3.1 OO01e cBOMCTBA METAIIIIOB 4

3.2 BakHel11e MeTauIbl U UX COeTMHEHUS 16

HWroro no paznmery 20

Paspnen 4. Xumus u okpyxamouias cpeia

4.1 | Bemectsa 1 MaTepuaisl B XXM3HU YEIOBEKa 3

Htoro no pazgeny 3

PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

ITOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
DJIEKTPOHHBIE
Ne nupposbIe
n/n Tema ypoka Beero Aata o0pa3oBaTe/bHBIE
4acoB P
pecypcsbl
. P bubanoreka IIOK
1 penMeT XumuH. Ponb XMMHHM B OKH3HH 9ETOBEKA. | 4 ceHT https://m.edsoo.ru/ffod
Tena u BemecTBa 210c
ITonsTHe 0 METOAAX MTO3HAHUS B XUMHH CeHT bubamorexa LOK
2 A 1 https://m.edsoo.ru/ffod
CraproBasi AHATHOCTHKA 2976
Ipakruyeckas padora Ne 1 «IIpaBuia paéoTsl B CEHT bubnmorexa HOK
3 Japoparopud W npuémbl  obOpamenus ¢ |1 https://m.edsoo.ru/ff0d
JIA00PATOPHBIM 000PYI0BAHHEM)) 23dc
Yucteie BemectBa U cMecH. CrocoObl pasiesieHus ceHt bubimorexa LOK
4 e Bt : pash 1 https://m.edsoo.ru/ffod
cMmecei 26ca
. CEHT bubanorexa HOK
5 IIpakTuueckas padora Ne 2 «Pa3i1e.11e}me emeceit | 4 https://m.edsoo.ru/ffod
(Ha mpuMepe OYMCTKH MOBAPEHHOM COJTH)» 2808
CEHT bubanorexa IIOK
6 ATOMBI ¥ MOJICKYIBI 1 https://m.edsoo.ru/ff0d
2a6c
X 3 ( ) CEHT Bubnmoreka IHOK
7 HMHYCCKHE  DIICMEHTBIL HaKU CHMBOJIBI) | 4 https://m.edsoo.ru/ffod
XUMHYECKHX JIEMEHTOB 2be8
CEHT Bubnmoreka IHOK
8 [IpocTele 1 CIOXKHBIE BELIECTBA 1 https://m.edsoo.ru/ff0d
2a6c
bubnuoTexa IIOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 OKT https://m.edsoo.ru/ff0d
2d50
3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB. XUMHYECKas OKT bubnuoTexa IIOK
10 ¢dopmyna. BajeHTHOCTHP  aTOMOB  XHUMHYeCKUX | 1 https://m.edsoo.ru/ff0d
3JIEMEHTOB 2eae
OTHOCHTEeNbHAsS aroMHas Macca. OTHOCHTENIbHAsS OKT buGamorexa LOK
11 ' 1 https://m.edsoo.ru/ff0d
MOJIEKyIIsIpHasi Macca 3230
Maccosas OlI1  XHMHYECKOrO  DIIEMEHTa B OKT buGamorexa LOK
12 s 1 https://m.edsoo.ru/ffod
COEMHEHHH 3500
OKT bubnuoTexa IIOK
13 KonuuectBo BemmecTsa. Mob. MossipHast Macca 1 https://m.edsoo.ru/ffod
5230
o X OKT bubnmorexa HOK
14 U3NYCCKHUEC U XHUMHUUYCCKUEC SBIICHUA. NMHUYCCKast 1 https://m.edsoo.ru/fde
peaxius 37fa
IpusHaku u JIOBHSL IIPOTEKAHUS XHUMHYECKHMX OKT butamorexa LOK
15 prHar yeno pote ee 1 https://m.edsoo.ru/ff0d
peakuuii 3a16
16 3aKOH COXpaHEHHs MAacChl BemlecTB. Xumudeckue | 1 OKT bubanoreka 1TOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

ypaBHEHUS

https://m.edsoo.ru/ffod
3b88

Brrancnenns KOJIHMYCCTBA, MacCChl BEIICCTBA II0

Bubnnoreka IIOK

17 N HO50 https://m.edsoo.ru/ff0d
YpaBHCHHSM XHUMUYECKUX PEAKIIMN 5708
Krnaccudukarms XuMugecknx peakui (CoeTnHEHHS 1310 bubamorexa LIOK
18 1 peaxt A ’ https://m.edsoo.ru/ff0d
pas3iokeHus, 3aMeIIeHus], 0OMeHa) 3f34
HOS10 bubanorexa IIOK
19 O00011CHIE ¥ CHCTEMAaTH3aIMsI 3HAHUIMA https://m.edsoo.ru/ff0d
40c4
HOS10 bubanorexa IIOK
20 Kontponbsnas padora Nel nmo teme «BemecrBa n https://m.edsoo.ru/ffod
XUMHYEeCKHe PeaKkumy
4290
Boznyx — cMmech razos. CoctaB Bo3ayxa. Kucmopo 1310 bubamorexa LIOK
21 ny ‘ Ayxa. po https://m.edsoo.ru/ff0d
— 3JIEMEHT U MpocToe BemecTBo. O30H
448e
®uznyeckue M XUMHUYECKHE CBOMICTBa KHCIOpOAA HOS0 Bbubnmorexa 1IOK
22 (peakumu  okucneHusi, ropenue). Ilomarme 00 https://m.edsoo.ru/ff0d
OKCHJIaX 4614
Crioco0bl TIOTY4eHHsT KHCIOpOAa B JTa0OpaTopuul U HOA0 bubimorexa LOK
23 https://m.edsoo.ru/ff0d
MIPOMBIIIICHHOCTH. [IprMeHeH e Kuciopoaa 1972
TemnoBoit 3PpGeKT XMMUIECKON PEaKIn, MOHATHE O Bubnuoreka HOK
24 TEPMOXUMHIECKOM ypaBHCHUH, 9K30- u Jexad | https://m.edsoo.ru/ffOd
9HJIOTEPMHYECKUX PEAKIHAX 4790
nekad | bubmuoreka [HOK
o5 TormBo (HedTh, yromb M MeraH). 3arps3HEHHE https://m.edsoo.ru/ffod
BO3/yXa, CIIOCOOBI €ro MPEAOTBPAIICHUS
4cda
nexka6 | bubimorexa IHOK
26 IIpakTuuyeckass padbora Ne 3 mo reme «Honzfqelme https://m.edsoo.ru/ffod
H coOMpaHue KUCJI0POAa, H3yYeHHe ero CBOCTBY 4260
Bomoponx — D3JeMEHT H TPOCTOE  BEIIECTBO Acka | bubmmoreka LOK
27 HopOa p H ’ https://m.edsoo.ru/ff0d
Haxoxnenue B mpupoe
4ddo
dusnyeckne W XUMHYECKHE CBOWMCTBA BOIOPOMIA Aekad | bubmmorexa LOK
28 Fopoa. https://m.edsoo.ru/ff0d
IIpumenenue Bogopoaa
4ddo
nexad | bubmmotexa HOK
29 IoHsATHE O KMCIOTAX U COJIAX https://m.edsoo.ru/ff0d
50d2
nexka6 | bubimmoreka IHOK
30 Croco0b!I ImostydeHust BOJOPOo/ia B 1abopaTopuu https://m.edsoo.ru/ff0d
4ddo
nekab | bubnuoreka 1IOK
31 IIpakTuuyeckasi padbora Ne 4 no reme «l'loinqune https://m.edsoo.ru/ffod
H coOMpaHue BOIOPOAA, H3YUYEeHHE ero CBOICTBY 4F42
nexad | bubmmoteka HOK
32 MoutsipHblif 066EM ra30B. 3aK0H ABOTaapo https://m.edsoo.ru/ff0d
542e
Brruucienus 0o0béMa, KOJIMYECTBA BEIIECTBA rasza 1o bubamorexa LIO0K
33 ’ u1 SHB https://m.edsoo.ru/ff0d

€ro M3BECTHOMY KOJIMYECTBY BEUIECTBA MU 00BEMY

55a0



https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

Berurcienust 00bEMOB ra30B 0 YPABHCHHUIO PEAKIIUH AHB bubmmotera LIOK
34 . P IO peartt https://m.edsoo.ru/ff0d
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOLICHHH Ia30B 5708
STHB bubanoreka IIOK
35 Du3NyeCKUe B XUMUYECKHE CBOHCTBA BOIbI https://m.edsoo.ru/ff0d
587a
SIHB Bubnnoreka IIOK
36 CoctaB ocHOBaHuil. [IoHsATHE 00 MHAMKATOPAX https://m.edsoo.ru/ff0d
29%e2
Boma xak  pactBopurens.  HacwimenHele  H STHB Bubnmorexa IIOK
37 HCHACBILICHHBIE ~ PacTBOpBL. ~ MaccoBas  J1oid https://m.edsoo.ru/ff0d
BEIIECTBA B PaCTBOPE 5b40
IIpakTnueckass padora Ne 5 mo Teme SIHB bubnuoreka HOK
38 «IIpuroroBiieHHe PACTBOPOB ¢ ONPEAETEHHOI https://m.edsoo.ru/ff0d
MAacCCOBOIi J10JIell pACTBOPEHHOIO BelleCTBa» 5eba
Bubnuoreka IIOK
39 Kourposabnasi padora Ne2 mo teme «Kuciopon. (benp https://m.edsoo.ru/ffod
Bonopoa. Bona»
6342
Gerp Bubmmoreka HOK
40 Oxcuppl: cocTas, Ki1accu(uKanusi, HOMEHKIATypa https://m.edsoo.ru/ff0d
664e
[omyyeHne W XUMHYECKHE CBOWCTBA KHCIOTHBIX (esp bubmmorexa LIOK
41 e ’ https://m.edsoo.ru/ff0d
OCHOBHBIX ¥ aM()OTEPHBIX OKCHIOB
664e
Gberp Bubnuoreka HOK
42 OCHOBaHUsL: COCTaB, KJIACCU(PHUKALUS, HOMEHKIIATypa https://m.edsoo.ru/ff0d
67ca
Gberp Bubnuoreka HOK
43 [MonyueHne ¥ XUMHIECKUE CBOWCTBA OCHOBAHUI https://m.edsoo.ru/ff0d
67ca
Gberp bubnmorteka HOK
44 KucnoTsl: cocTaB, knaccupukaIys, HOMEHKIATypa https://m.edsoo.ru/ff0d
fee2
Bubnnoreka IIOK
45 [Nonmydenne n XUMHYECKHE CBOMCTBA KUCIIOT MapT https://m.edsoo.ru/ff0d
fee2
Comn  (cpenHue): HOMEHKJIaTypa CHOCOOBI MapT bubmiorexa LIOK
46 PEIMHIE): o ypa, https://m.edsoo.ru/00a
HOJTyYeHHs, XHMHYECKHE CBOHCTBA
do474
IIpakTuyeckass padora Ne 6. Pemenue MapT bubnmmnoteka HOK
47 IKCIEPUMEHTANBHBIX 32124 M0 TeMe «OCHOBHbIE https://m.edsoo.ru/00a
KJIACChl HEOPTaHHYECKUX COeMHEHUi» d9b7c
I'enernyeckas CBSI3b MEx KJIaCCaMH Mapt bubmmorexa LOK
48 HEOPraHUYECKUX COEAUHEHUN Y https://m.edso.ru/00a
P " d9a50
MapT Bubnuoreka OK
49 O06001eHre 1 cucTeMaTn3anys 3HaHUuH https://m.edsoo.ru/00a
d9cb2
" MapT Bbubmmoreka HOK
50 Kontpoasnas padora Ne3 mo TeMe“" OcHoBHbIE https://m.edsoo.ru/00a
KJIACChI HEOPTAHMYECKUX COeNUHEHU i
d9ela
51 IlepBble MOMBITKH KJIACCH(PHUKANNK XUMHYECKUX MapT bubnuoreka HOK

anieMeHTOoB. [loHsTHe 0O rpynmnax CXOIHbIX 2JICMCHTOB

https://m.edsoo.ru/00a
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

doffa

Ilepuonuueckuil 3akoH u Ilepuonndeckas cucrema MapT bubamorexa LIOK
52 PHOn pron 1 https://m.edsoo.ru/00a
xuMudeckux dnementoB /. Y. Menneneena
da52c
Bubnnoreka IIOK
53 [epropl, TPyNIIBL, TOATPYIIIIBI 1 arp https://m.edsoo.ru/00a
da52c
amnp Bubnuoreka HOK
54 Crpoenne atomoB. CoctaB aToMHBIX sifep. Mzoromer | 1 https://m.edsoo.ru/00a
da342
CrpoeHHe  3JCKTPOHHBIX  OOOJIOUEK  aTOMOB amnp Bubnuoreka HOK
55 aneMenToB  Ilepmogmueckoit cucremsr JI. U. |1 https://m.edsoo.ru/00a
Meneneesa da6bc
XapakTepucTHKa XHMHYECKOTO JJIEMEHTa IO €ro anp Bubmmoreka HOK
56 nosnoxeHuto B [lepmommueckoit cucreme J. U. |1 https://m.edsoo.ru/00a
Menneneesa da824
3nauenue Ilepuognueckoro 3akoHa sl pa3BUTHUS amnp Bubmmoreka HOK
57 Hayku ¥ mpaktukd. . . MenneneeB — yuénslif, | 1 https://m.edsoo.ru/00a
NeAaror U rpakxJJaHuH da96e
DJIeKTPOOTPULIATEBPHOCT ~ aTOMOB  XHMHYECKUX arp bubnmorexa LOK
58 JICKTPOOTpHHATE 1 https://m.edsoo.ru/00a
JJIEMEHTOB
daab8
amnp Bubnuoreka HOK
59 HoHHas XAMHYECKast CBSA3b 1 https://m.edsoo.ru/00a
dac34
Bubnnoreka IHOK
60 KoBaneHTHas MONspHAs XAMUYECKas CBA3b 1 arp https://m.edsoo.ru/00a
daab8
Bubnnoreka IHOK
61 KoBaneHTHast HEMOIApHAS XUMHUYECKast CBS3b 1 Maii https://m.edsoo.ru/00a
daab9
Maii bubnuoTexa IIOK
62 CreneHb OKUCIICHHS 1 https://m.edsoo.ru/00a
dae28
Maii bubnuoTeka IIOK
63 OKHCIMTENTEHO-BOCCTAHOBUTEIILHBIE PEAKIMN 1 https://m.edsoo.ru/00a
db076
Mmait Bubnnoreka IHOK
64 OKHCIMTEN U BOCCTAHOBUTEITH 1 https://m.edsoo.ru/00a
db076
Bubnnoreka IIOK
65 Konrpoabnasi paGora Ne4 mo teme «CrpoeHue 1 aif https://m.eds00.ru/00a
aroMa. XuMHYecKas CBA3b»
db486
Mmait Bubnnoreka IIOK
66 O0001ICHHE ¥ CHCTEMAaTH3AIHs 3HAHUH 1 https://m.edsoo.ru/00a
db33c
Mai Bubinmoreka IIOK
67 O0001IEHNE U CHCTEMATU3ALNS 3HAHUI 1 https://m.edsoo.ru/00a
d9ch2
68 KoHTpO/IbHO-0IIeHOYHASI NpoLeaypa B paMKax 1 Maii
MPOMEKYTOYHOM aTTecTalnm.
OBUIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68
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9 KJIACC

Konr | [pak DJIeKTPOHHbIE U (POBHIE
Nen/m | Tema ypoka Beero poibH | THyec | /lata | oOpa3oBaTe/ibHbIE
ple KHe pecypcbl
[lepuonnaeckuit 3aKO0H. Bubnmoreka HOK
1 [epuonuyeckas cucrteMa XUMUYeckux | 1 CEHT https://m.edsoo.ru/00adb5
snemenToB JI. 1. MenneneeBa e
3aKOHOMEPHOCTH B W3MEHEHUHU CEHT bubmmoreka HOK
2 CBOMCTB  XMMHYECKMX  3JE€MEHTOB | 1 https://m.edsoo.ru/00adb6
TEPBBIX TPEX MEPHOJIOB b6
Knaccudukamuss ©  HOMEHKIATypa cent bubmotexa LIOK
3 . Py https://m.edsoo.ru/00adb7
HEOPTraHMYCCKHIX BEIICCTB ~
Bunpl xumuyeckod CBS3M U THIIBI cent bubmmorexa LIOK
4 A « 1 https://m.edsoo.ru/00adba
KPHUCTAJUTMYECKHUX PELIETOK 6
Konrpoabnasi padora Nel mo Teme 1 CEHT
5 «IloBTOopenue u yriay0JjeHue 3HAHUI 1
OCHOBHBIX  pa3ieqoB  Kypca 8
KJIacca»
Knaccudukamnms XUMUYeCKAX peakIuii cent bubmotexa LOK
6 ! peaxt 1 https://m.edsoo.ru/00adbc
0 Pa3IMIHBIM MIPU3HAKAM bo
IloHATHE O CKOPOCTH XUMHUYECKOU CEHT bubnuoreka I[HOK
7 peakiuu. [loHATHE O rOMOreHHBIX H | 1 https://m.edsoo.ru/00adbe
TeTEPOTeHHBIX PEaKIMsIX 9a
e o e pntoeen | biooes o
8 PRl H p 1 https://m.edsoo.ru/00adc2
XMMHUYECKOH pEeaKkLuH U TI0JIOKECHUE 8c
XHUMHYECKOTO PABHOBECHS =
OKHCIUTENFHO-BOCCTAHOBUTEIILHBIE bubmotexa LIOK
9 1 OKT https://m.edsoo.ru/00adca
peakuuu
de
Teopus JIEKTPOIUTUUECKON OKT Bubmmoreka HOK
10 muccormanuu. CuneHBle #  cnabsie | 1 https://m.edsoo.ru/00adcd
SJIEKTPOJIHTHI 68
OKT bubnuorexa HOK
11 NonHbIe ypaBHEHHS peaKIiii 1 https://m.edsoo.ru/00add4
48
XUMUYECKHEe CBOHCTBA KHCIOT U OKT bubnuorexa HOK
12 OCHOBaHMU B CBeTe NpejacTaBieHuil 06 | 1 https://m.edsoo.ru/00add5
AIIEKTPOIIMTHYECKOM AUCCOIMAIINT d8
XUMHUYEeCKHUe CBOMCTBA COJell B CBETE OKT bubanoreka HOK
13 TpeCTaBICHHIMA 06 |1 https://m.edsoo.ru/00add8
AIIEKTPOIIUTHYECKOM AUCCOIMAIIMN b2
OKT bubanoTeka HOK
14 [NonsiTre o runponuse coiei 1 https://m.edsoo.ru/00add9
d4
OKT Bbubnnorexa HOK
15 O06o00meHre 1 cucTeMaTH3anus 3HaHmin | 1 https://m.edsoo.ru/00addd
12
16 IIpakTnyeckass  padora Ne 1. 1 1 OKT bubmmoreka [HOK
«Pemienne IKCIMEPHMEHTATBHBIX https://m.edsoo.ru/00addbf
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3agzaw)

a

Kontponbnas patdora Ne2 mo Teme

Bubnnorexa HOK

17 «DJIEKTPOTUTHYECKAS TUCCOIMAIIMS. HOs10 https://m.edsoo.ru/00addec

XuMHYeCKHE PeaKIii B PACTBOPax» 0

OO0mast xXapakTEepUCTHKAa TaIOTCHOB. HOsI0 Bubmmoreka HOK
18 XUMHYEeCKHEe CBOWCTBA Ha IIpUMepe https://m.edsoo.ru/00addfe

XJIopa 2

XnopoBonopon. ConsiHas — KUCIOTA, HO510 bubnnoreka [MOK
19 XMUMHUYECKHE CBOMCTBA, MOJyUYCHHUE, https://m.edsoo.ru/00adel

IpUMEHEHNE 04

IIpakTuyeckas padora Ne 2 mo Teme HO510 bubnnoreka LIOK
20 «Iloy4yeHne COJISIHOI  KHCJIOTHI, https://m.edsoo.ru/00ade3

H3yUeHue eé cBOHCTB» 48

Brruncienuns 1o YpaBHEHHUAM HOsI0 Bubmmoreka HOK
21 XAMHYECKHX PEaKUuil, eciad OAWH W3 https://m.edsoo.ru/00ade4

peareHToB JIaH B U30BITKE 88

OOmas XxapakTepuCTHKa 3JEMEHTOB Ho0 bubmotexa LOK
22 o P p https://m.edsoo.ru/00ade6

VIA-rpymrmer

4a

AnnoTponHble  MOAUGBUKALUK  CEPHI. HOA0 bubnuoreka I[HOK
23 Haxosxmenue cepbl U € COeTMHECHH B https://m.edsoo.ru/00ade6

npupose. XMMUYECKHE CBOMCTBA CEPhI 4a

CepoBomopoj, cTpocHHe, (HU3NICSCKUE butauorexa HOK
24 POBOZIOPO, CTDX ’ neka6 | https://m.edsoo.ru/00ade8

Y XMMHUYECKHE CBOICTBa 02

Okcunpl  ceppl. CepHas  KHUCJOTa, nexkad | buOnmoreka HOK
25 ¢bu3uUecKre ¥ XMUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea

NpUMEHEeHHe 28

XUMHAYECKHE pEakIHu, JeXallue B nexab

ronyecn - ceprott . xneor bubmorexa  LIOK
26 i p i https://m.edsoo.ru/00adec8

Xumnaeckoe 3arpsisHEHUE a

OKpYy>Karollell cpelbl COEIUHEHUSIMU =

cepsl

Brluncnenne mMaccoBOi JOJM BBIXOJA Aekab | bubmorexa LIOK
27 s A https://m.edsoo.ru/00adec8

MPOJYKTa PEeaKIiH a

o e eren € | pugmorsa 10K
28 TPYTIIRL > pacpoctp https://m.edsoo.ru/00adeea

npupojne, (PU3MYECKHe M XHUMUYECKHE 6

CBOMCTBa =

AmMMuak, ero ¢busnueckue U nexkadb | bubnuoreka HOK
29 XMMHUYECKHE CBOMCTBA, MOJyYEHHE U https://m.edso0.ru/00adf00

IPUMEHEHHE 4

IMpakTuyeckass padora Ne 3 mo reme nexab | bubmmorexa [HOK
30 «[lonyyeHue aMMHaKa, H3yYeHHE ero https://m.edsoo.ru/00adf18

CBOICTB» 0

AzoTHas Kuciora, €€ (U3MUECKHe H Aekab | bubmorexa LOK
31 . https://m.edsoo.ru/00adf30

XMMHUYECKHE CBOMCTBA 6

Heromomame e et 8 I nismorsa 0K
32 P https://m.edsoo.ru/00adf51

ynoOpeHnid. XUMHUYECKOE 3arpsi3HCHHE
OKpYXarole cpelapl COeIUHEHUSIMU

8
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

a3oTra

®docthop. Oxcun ¢ochopa (V) u

Bubnnorexa HOK

33 ¢dochopHas kucnoTa, QuU3MUECKUE U SHB https://m.edsoo.ru/00adf68
XMMHUYECKHE CBOICTBA, NOIyYeHHE a
Lo oo » e " e 1ok
34 P YHOOP : https://m.edsoo.ru/00adfc2
3arpsi3HEHHE  TNPHPOAHOH  Cpensl 0
¢ocharamu =
Yrnepon, pacnpocTpaHeHUe B SIHB bubmmoreka HOK
35 npupoze, GU3MYECKHe M XUMUYECKUE https://m.edsoo.ru/00adfd9
CBOMCTBa C
iimaeciue o, Sxonormeee " | Bubmoresa LOK
36 ’ https://m.edsoo.ru/00adfeb
npoOJieMbl, CBSI3aHHBIE C  OKCHIAOM o
yrnepoaa (1V) =
SIHB bubanoreka HOK
37 VYrospHas KHCIOTA U €€ CONn https://m.edsoo.ru/00ae00
6¢
pusmmneocaspators J0 ¢ o T " s 110K
38 JIYICHHE - yT ’ https://m.edsoo.ru/00ae02
KauecrBennas peakuus Ha 70
KapOoHaT-uoH" -
IlepBoHauanbHbIE TIOHSTHS 00 Bubmmoreka HOK
39 OpraHMYECKHX BEMIeCTBAX KaK O ¢esp https://m.edsoo.ru/00ae05
COEIMHEHUSIX YTIeposa 4e
Gberp bubnnoreka I[HOK
40 Kpemuwuii u ero coequHeHNs https://m.edsoo.ru/00ae08
Oa
41 cluenme IKCINEPUMEHTATE, https://m.edsoo.ru/00ae0bf
3a7a4 = mo TemMe «Bakueiimmue 5
HEMETAJIBI M X COEIMHEHMS» =
KourtpoabHasi padora Ne3 mo Teme tberp bubanoreka HOK
42 «BakHeiilme HeMeTa/IBI M MX https://m.edsoo.ru/00ae0el
COeTUHEHH» 8
OOmas XapakTepuCTUKa XHMHYECKHX ¢esp
Merawmeoas oo Bubmorexa 1IOK
43 https://m.edsoo.ru/00ae10
MeTan4ecKas KpHCTaJUINUecKast 30
peleTka. duznueckue CBOICTBa -
METaJIOB
XUMHUYECKUE  CBOWCTBA  METAJUIOB. Gesp Bubmmoreka HOK
44 DJEeKTPOXUMHUYECKUH s HANIPSHKEHUH https://m.edsoo.ru/00aell
METaJIJIOB 56
O6mue CII0COOBI TIOJTy9eHUS
MetauioB. CruiaBel. Berawciienust 1o bubanoTeka HOK
45 YpaBHEHHSM XHMHUYECKHX pEaKInH, MapT https://m.edsoo.ru/00aell
€CIIM OJMH W3 PEarcHTOB COJIEPKHUT 56
pUMECH
MapT bubnnoreka NOK
46 [ToHsiTHE O KOPPO3UU METAIIIOB https://m.edsoo.ru/00ael2
78
47 [lenounble MeTAILIBI Mapt bubmmorexa LIOK

https://m.edsoo.ru/00ael4



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

b2

Oxcuapl W THIAPOKCHABI HATpuUs U Mapt bubamorexa LIOK
48 A o A p https://m.edsoo.ru/00ael4
KaJus b2
[lenoyHo3eMeabHbBIC METaulbl  — Mapt bubamorexa LIOK
49 . . https://m.edsoo.ru/00ael5e
KaJbLMM ¥ MarHUi 8
MapT bubnnoreka [MOK
50 Baxueiimue coeiMHEHNS KaIbIUs https://m.edsoo.ru/00ael5e
8
51 O06001eHNe ¥ cCHCTeMaTH3aIHs 3HAHUH MapT
JKécTtkocTs BOABI W CIIOCOOBI €€ Mapt bubamorexa LIOK
52 A https://m.edsoo.ru/00ael8
yCTpaHEHHUS 86
IIpakTnyeckas padora Ne 6 nmo teme bubnnoreka [MOK
53 "JKécrkoerb BOABI U METOABLI eé amp https://m.edsoo.ru/00aelae
ycrpaHeHus" 8
amnp bubnnoreka HOK
54 AIOMUHUR https://m.edsoo.ru/00aelc6
4
AmdoTepHble  CBO¥icTBa OKcuaa H ap bubmmorexa LOK
55 p A https://m.edsoo.ru/00aelc6
THIIPOKCHU/IA 4
amp Bubmmoreka HOK
56 Keneso https://m.edsoo.ru/00aeld
86
OKcHIBI, THAPOKCUILI M COJIM JKeje3a arp bubmorexa HOK
57 JIBL, THAD A https://m.edsoo.ru/00ae35e
(Il u xemne3a (111) 5
58 O60011eHHe M CHCTeMaTH3aIHsl 3HAHUH anp
IIpakTuueckass padora Ne 7. amp EuGanorexa ITOK
59 Pemenne IKCHEPUMEHTATBHLIX https://m.edsoo.ru/00ae3de
3aqa4 = 1o TeMe  «Baxkueiimme 8
METAJIbI M UX COeTUHEHHS» =
Brruuciaenus 1o YpaBHEHHUSIM
XIMHYECKUX DPEaKUui, eclIu OAWH W3 Eubimiorexa 110K
60 PearcuToB  jam B msObiTke  wim anp https://m.edsoo.ru/00ael7
CONEPXHUT  TpPHUMECH. BwramcieHus 50
MacCOBOW JIOJM BBIXOJIAa MPOAYKTa -
peakiuu
61 O0001eHNE U CUCTEMATHU3ALNS 3HAHUHA Mai
KouTpoabHasi padora Ned mo Teme Maii
62 «Bakneiinige MeTaiIbl M HX
coeMHEHH S
Bemecra 4 MaTepHaJIbl B maii bubumorexa HOK
63 m N p https://m.edsoo.ru/00ae3f5
IIOBCCOIHCBHOU XU3HU YCIIOBCKaA 0
Xumuueckoe 3arps3HEHUe maid bubmorexa HOK
64 Ny P https://m.edsoo.ru/00ae42
OKPYIKaIOIIEeH Cpebl 20
Pous XUMUHU B CIICHUHU bubmorexa HOK
65 p Mait https://m.edsoo.ru/00ae42

IKOJOIrH4Y€CKUX HpO6J’IGM

70
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Mai bubanoteka HOK
66 O0001IeHne U cucTeMaTu3anys 3Haguin | 1 https://m.edsoo.ru/00ae0d
Oa
Maii bubanoTteka HOK
67 O0001IeHNe U cucTeMaTU3anys 3Haguin | 1 https://m.edsoo.ru/00adb3
3c
KoHTposbHO-OLeHOYHasi mpoueaypa 1 Mai
68 B paMKax NpoMexXyTo4Hoi | 1
aTTecTalluM.
OBIIEE  KOJIMHECTBO YACOB IIO 68 5 7
ITPOIT'PAMME

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

Xumust. 8 kimacc: y4eb. mis obmeodpaszoBatenbHbix yupexaeauit / O.C. ['abpuensH. - 3-e
u31., cTpeotull. - M.: JIpoda, 2022. - 286 c.

Xumust. kiace: yue0. st oomeoodpasoBatenbHbIX yupexaeHuit / O.C. ['abpuensH. - 3-¢ u3.,
ctpeotutl. - M.: JIpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Brenure
1. 'abpuensn O. C., Bocko6oiinukosa H. I1., SlmrykoBa A. B. HactonbHas KHUra yuuresns.
Xumus. 8 KIL: Meroaundeckoe nocooue. - M.: Hpoda, 2021.

2. I'abpuensn O. C., fmykoBa A. B. Terpaap a1 1a00paTOPHBIX OIBITOB U NMPAKTHYECKUX
pabor. 8 k. K yueOonuky O. C. T'aOpumensHa «Xumus. 8§ kmace». M.: [Jlpoda, 2022.
3. I'abpuensn, O. C. Meroauueckoe nocodue k yueoHuky O. C. I'abpuensna «Xumus». 8

kmacc / O. C. Tabpuwensn. — M. :  [pocda, 2021. —  109.
4. Tabpuensn, O. C. Meronuueckoe nocobue k yueOHuky O. C. 'abpuensna «Xumus». 9
kmacc / O. C. Tabpuwensn. — M. :  [pocda, 2021. —  108.
5. Xumus : texHosorndyeckue kaptol kK yueOHuky O. C. 'abpuensna «Xumus. 8 kiacey :
Meroaumdeckoe mocoobme / JI. WM. AcamoBa. — M. :  poda, 2020
6. Xumus : TexHosorndyeckue kaptol K yueOHuky O. C. 'abpuensna «Xumus. 9 kmacey :
Meroaumdeckoe mocoome / JI. WM. AcamoBa. — M. : [poda, 2018

7. Xumus. 8 xi.: KonrponsHbie U mpoBepodHbie paboThl k yueObHuky O. C. ['abpuensHa
«Xumust. 8» / O. C. I'abpuensn, [1. H. bepe3kun, A. A. Ymakosa u ap. - M.: Jlpoda, 2022.
JTaHHbBIE

U DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
Beenurenannpiehttp://www.chemnet.ru I'azera «Xumusi» u cat st yautens «S uay Ha
YPOK XUMHUH»
http://him.1september.ru Eaunas xomrekuuss IIOP: IlpeamerHas KoJUTeKIHsS <« XUMHES»
http://school-collection.edu.ru/collection/chemistry EcrtecTBeHHO-Hay4YHBIE 3KCIIEPUMEHTHI:
XUMUSL. Konnexnus Poccwuiickoro 00111e00pa30BaTEIHLHOTO rnoprasa
http://experiment.edu.ru AJIXNMUK: caiit JLIO. AnukOepoBoit
http://www  alhimik.ru  Bcepoccuiickas  onuMmmuaza  MIKOJBHHKOB MO0 XHMHHU
http://chem.rusolymp.ru Opranudeckast XUMHsL: YIEKTPOHHBIN YI€OHUK ISl CPEIHEH LIKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI ~ XUMHH: JNIEKTPOHHBIA  y4eOHHUK
http://www hemi.nsu.ru OTKpBITHIN KOJUIEK: Xumust
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http://www.chemistry.ru JluctaHunoHHas OJUMIIHAAA [0 XUMHH: TEICKOMMYHHKAIIHOHHBIN
00pa3oBaTEIbHBIN POEKT



