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MHOSACHUTEJBHAS 3AIITUCKA
JanHast paboyast mporpamMma yueOHOTO npeaMera « Xumus» st ooydaroniuxcs 8a, 80, 9a, 96 knaccoB pa3paboTaHa Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs M COCTABIICHA C yUYETOM KaJCHAAPHOTO IIaHa BOCTIUTaTeIbHON paboThl Ha 2023/2024 yueOHbIit
TOJl B COOTBETCTBUH C:

deaepanbHbiil 3ak0H 0T 29.12.2012 Ne273-D3 «O6 obpazoBanuu B Poccuiickoit deaeparium» (C U3BSMEHEHUSIMHU );
[Ipuka3 MunuctepctBa oOpa3zoBanusi u Hayku Poccuiickoit ®eneparuu ot 17.12.2010 Ne 1897 «OO6 yTBepKaeHUU
benepanbHOro rocyapCTBEHHOI0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 0011Iero 00pa3oBaHus» (C U3MEHEHUSIMU );
[Ipukaz MunucrepctBa mnpocsemienus Poccuiickoit @eneparuun ot 18.05.2023 Ne 370 «OO06 ytBepkaeHun (eaepanbHOM
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O O0IIIEr0 00pa30BaHUs»;
[Tpuka3z MunuctepctBa npocserieHus Poccuiickoit @enepanuu ot 02.08.2022 No 653 «OO0 yTBepxkaeHnu (PeaepaabHOTO
NEepeuHsl AJIEKTPOHHBIX 00pa30BATENbHBIX PECYpPCOB, MOMYIIEHHBIX K HCIOJIb30BAHUIO TMPU PpeaU3alii  HUMEIOIINX
rOCY/IapCTBEHHYIO aKKpEIUTALMI0 00pa3oBaTEIbHBIX MPOrpaMM HAadaJbHOTO OOIIEro, OCHOBHOI'O OOILEr0, CPEIHEr0 OOIIEro
oOpa3oBaHUs»;
OcHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 o0pazoBanuss MbOY «Mopckas cpenusis 001eodpazoBaTenbHas
mkona uM. B.A. [lepsaruna» ropoackoro okpyra Cynak Ha 2020-2025 rr., yrBepxkaeHHoU npuka3om ot 31.08.2020. Ne 156
VYyeonoro miana MBOY «Mopckas cpenssst o0meoOpa3oBarenbHas mkona uM. B.A. Jlepsaruna» ropoackoro okpyra Cynax,
yTBepKAEHHOTO npukazoM 28.06.23r. Ne 161
[Tonoxxennem o paboueir mporpamme MBOY «Mopckass cpenHss oOmieoOpa3zoBarenbHas Imikoja uMm. B.A. [lepsrunay
ropoackoro okpyra Cynak, yreepkaeHHoro npukasom ot 30.08.2023r. Nel 8.

Cpoxk peanuzanuu 2023/2024 yuyeOHbIii 1o

[IporpamMma Mo XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHsSl COCTaBJIEHa Ha OCHOBE TPEOOBaHUU K pe3ylibTaTaM
OCBOCHHSI OCHOBHOW 00pa30BaTEIHHOM MPOrpaMMbl OCHOBHOTO 0011ero oOpa3zoBanus, npeacraBieHHbix B PI'OC 00O, a taxxke
Ha OCHOBe (henepasibHOM paboueil MmporpaMMbl BOCIUTAHHUS W C YYETOM KOHIICTIIMHM MpernojaBaHus y4eOHOro mpeaMera
«Xumus» B 00pa3zoBaTelbHBIX opranu3anusx Poccuiickoit deaeparuu.

[Tporpamma o XumMuu JAET MPEACTABICHHUE O TENSIX, OOIIeH CTpaTeruu 00y4YeHUs, BOCIIUTAHUS U PA3BUTHUS OOYJArOITUXCSI
CpelicCTBaMU YYEOHOTO TMpeaMeTa, YCTaHABIMBAET 00s3aTeNIbHOE MPEAMETHOE COJIEpIKaHHEe, MPEeIyCMAaTPUBAET paclipesiesieHne
€ro Mo KjaccaM M CTPYKTYpHpPOBaHHE IO pasjeliaM U TeMaM MpOrpaMMbl 1O XHMHHU, OIpPEICIsSeT KOJUYECTBEHHBIE U
KAUEeCTBEHHBIC XapaKTEPUCTUKU COJACPKAHUS, PEKOMEHAYEMYIO IMOCIEJOBATEILHOCTh M3YYCHUS XUMHUU C YUETOM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO TMpOIlecca, BO3PACTHBIX OCOOCHHOCTEHW OO0y4aromuxcs,
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OTIpeIeNISICT BO3MOXKHOCTH TIpEeIMeTa I peanu3aii TpeOOBaHWI K pe3yabTaTaM OCBOSHUS OCHOBHOW 0Opa3oBaTEIHHOU
porpaMmbl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUM K pe3ysibTaraM OOy4YeHHs XUMUU Ha ypOBHE
1eJIe U3ydeHus peIMeTa U OCHOBHBIX BHJIOB YUeOHO-TTO3HABATECIILHON ACSITCIIBHOCTH 00YUYarOIIerocs Mo OCBOCHHIO YIeOHOTO
COJICpKAHUSI.

3HaHWE XWUMHH CIY’)KUT OCHOBOWM Uil (OPMHPOBAHUS MHPOBO33PEHHSI OOYydYaIOMIETOCs, €ro MpeACTaBICHUN O
MaTepHAIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (PopMUpyeMble XUMHEN Mpe/ICTaBICHUS O B3aUMONPEBPAILEHUAX SHEPTUU
1 00 DBOJTFOITUH BEIIECTB B IPUPOJIE, O MyTIX PEHICHUS TII00ATBHBIX MPOOJIEM YCTOHIMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM,
DHEPTEeTUYECKOM, MUIIEBON 1 AKOJIOTHIECKON 0€30macHOCTH, TPOOIIEM 3JpaBOOXPAHCHHSI.

N3ydenue xumuu:

CIIOCOOCTBYET peaju3allii BO3MOXKHOCTEH I caMOpa3BUTHS M (OPMHUPOBAHUS KYJIbTYphl JIMYHOCTH, €€ OOIIeH
(GYHKITMOHATBHOU TPAMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHNE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH 00YyJaronuxcsi, HABHIKOB X CaMOCTOSITEIIbHOU
y4eOHOU JesTeNbHOCTH, SKCIEPUMEHTAIBHBIX U UCCIE0BATEIbCKUX YMEHHM, HEOOXOIUMBIX KaK B TOBCEHEBHOM KU3HU, TaK U
B IPO(PECCUOHATIBHOMN AESITENbHOCTH;

3HAKOMHT CO CHEIU(UKONW HAYYHOTO MBIIUICHHS], 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO B3IJIsAJIa HA €AWHCTBO MPUPOJBI U
YeJioBeKa, SBJISIETCS] OTBETCTBEHHBIM ATAroM B ((POPMHPOBAHUM €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00Yy4YarOIIUXCS;

CIOCOOCTBYET (DOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM 3HAHUSAM, K TPHUPOJE, K UYEIOBEKY,
BHOCHUT CBOM BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHUE O0yYarOIIUXCA.

JlanHbie HampaBieHUs B OOyUYE€HUU XUMHH OOECIEYMBAIOTCS CIENM(PUKON coaepkaHus y4eOHOTO TpeaMeTa, KOTOPBIi
SBIIIETCS ME€IarOTUYECKU aJaITUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKU XMMHH HA ONPeAesIEHHOM dTare e€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOTO 00mImIero oOpa30BaHWsS OPUCHTUPOBAH HA OCBOCHHE OOYYAIONTUMHUCS CHUCTEMBI
NIEPBOHAYATBHBIX TIOHSITHI XHUMHH, OCHOB HEOPTaHUYECKON XMMHUHU U HEKOTOPBIX OTACIbHBIX 3HAUUMBIX TTOHITHI OpraHu4YecKOi
XUMHH.

CtpykTypa coaepaHWs MPOTPpaMMbl IO XHMHHM CHOPMHpPOBAHA Ha OCHOBE CHCTEMHOI'O MOJXOoJa K €€ H3yYCHHIO.
CopepxaHue CKJIQABIBACTCS U3 CUCTEMBI MOHATANA O XMMHYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI MOHATUNA O XUMHUYECKOMN
peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHM30BaHBI IO MPUHIUITY MOCJIEIOBATEIHLHOTO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUNA PA3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YUCHHS KaK OCHOBBI BCETO €CTECTBO3HAHWS;

— Ilepuonnueckoro 3akona /I. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— YUYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBS3H;

— TIpeICTaBIEeHU 00 AMEKTPOIUTHICCKON JUCCOIMAIIMH BEIIECTB B paCTBOPaX.



Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU MOJTYYEHHBIX U OCMBICICHHBIX (DAaKTOB, pa3BUBAIOTCA
HOCJIEIOBATEIBHO OT OJTHOTO YPOBHS K JPYrOMY, BBINOJHSSA (DYHKUMU OOBSICHEHHS U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U
BO3MOKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TOTYUYEHUSI U3YyYaeMBbIX BEILIECTB.

OcBoeHue nporpaMMmbl 0 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKON COCTABIISIIOLIEH HAyYHOU
KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOMN MPUPOABI, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOJIaM IO3HAHMS B HAYKeE.
N3ydyeHne XUMUU MPOUCXOAMUT C MPHUBJICUCHHEM 3HAHMM U3 paHee M3YyYEHHBIX YYEOHBIX MpeameToB: «OKpy>Kalomuid MUp»,
«buomorus. 5—7 ximacce» U «Pusuka. 7 Kiacey.

[Tpu n3ydeHnn XUMHUH IPOUCXOTUT POPMHUPOBAHUE 3HAHUN OCHOB XUMUYECKOM HAyKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKOM JESITEIBHOCTH YEJIOBEKA U KaK OJHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI.
3anaya yueOHOro npeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUN — Ba)KHEHIINX (HaKTOB, MOHATUH, 3aKOHOB
U TEOPETUYECKUX MOJIIOKEHHM, JOCTYIMHBIX 00001IEHNIT MUPOBO33PEHUECKOT0 XapaKkTepa, A3bIKa HayKH, B MPUOOIICHUH K
HAy4YHBIM METOJaM MO3HAHMS IPU U3yYCHHUH BEILECTB M XUMUYECKUX peakiuil, B pOPMUPOBAHUU U PA3BUTHUN NTO3HABATEIIbHBIX
YMEHHUI ¥ UX TPUMEHEHUHU B y4eOHO-TI0O3HABATEIBHON U Y4eOHO-UCCIIeI0BATEIbCKON JesITeIbHOCTH, OCBOCHUH MPABUII
0€30macHOro o0palieHus ¢ BeIeCTBaMU B MOBCETHEBHOM JKU3HHU.

[Tpu n3ydyeHnn XMMHM Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs BaKHOE 3HAUEHUE PUOOPENH TaKue IEeNH, KaK:

— (GopMHpOBaHWE HWHTEUIEKTYaJbHO PpPa3BUTOM JIMYHOCTH, TOTOBOM K CamMOOOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MIPUHATHIO PEIIEHUH, CHIOCOOHON aJanTUPOBATHCS K OBICTPO MEHSIIOUTUMCS YCIIOBUSM KHU3HH;

— HaIlpaBJI€HHOCTh OOy4YEHHsA HAa CHUCTEMAaTHYECKOE MPUOOIIEHHE O0YyYaroIUXCsl K CAMOCTOSITENIbHOW MO3HAaBaTEIbHOM
JeSITeIbHOCTH, HAYYHBIM METOJIaM MO3HAHMSL, (POPMUPYIOIIKM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecrnieyeHre YCIOBUM, CHOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYArONIMMUCS OIbITa Pa3HOOOpPa3HOW NeATEeNbHOCTH,
NO3HAHUA W CaMONO3HAHUS, KIKOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAUYCHHUE JUIS
Pa3IMYHBIX BUJOB JIEATEIIBHOCTH;

— (dopmupoBanue oO0mer (yHKIMOHATBHON M €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM YHCIIE YMEHUW OOBICHATH U
OLICHMBATh SIBJICHUS OKPYKAIOIIEr0 MUpPA, UCIOJIb3YSl 3HAHUS W ONbIT, NOJYYCHHbIEC MPU U3YYEHUH XUMHUHU, IPUMEHATh UX MPHU
pelIeHnH MpooeM B TOBCEIHEBHOM )KU3HU U TPYAOBOU IEATEIBHOCTH;

— (opmupoBaHue y OOyyarolUuXxcs T'yMaHUCTUYECKUX OTHOIICHWW, MOHHMMAHUS LEHHOCTM XHWMUYECKUX 3HAHUU JUIs
BBIPAOOTKM JKOJIOTMUECKH 1EJIeCO00pa3HOro MOBEAEHUs B OBITY M TPYIOBOM ACSATENBHOCTH B LIENSAX COXPAHEHUS CBOETO
3/I0POBBS U OKPYXKAIOIIEW NPUPOJHOMN CPENBL;

— pa3BUTHE MOTHBAIMM K OOY4YEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIMTAaHUIO Ha OCHOBE YCBOEHUS
o0I1Ie4eNTOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mo U HAIPABICHHOCTH JaJIbHEHIIIEr0 00yUeHusI.



OOmiee YuCIO 4acoB, OTBEAEHHBIX JIS M3YyYEHHUs XMMHHM Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, cocTaBisieT 136
yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIENIO).

COAEPXAHUE OBYUYEHUSA

8 KUIIACC
IlepBoHayabHbIC XUMUYECKHE TOHATHS

[Ipenmetr xumuu. Ponp xumMum B KUM3HM 4YelioBeka. XUMHS B cucteMe Hayk. Tenma u BemiectBa. dusmyeckue CBOWCTBA
BEILIECTB. ATrperatHoe COCTOsiHME BemiecTB. [loHsATHE O MeTomax Mmo3HaHUsS B XuMuU. YucTtele BemiecTBa U cmecu. CriocoObl
pasaeneHus CMecei.

ATOMBI M MOJEKYJbl. XUMUYECKUE 3JIeMEHThl. CUMBOJBI XMMHUYECKUX 3JIEMEHTOB. IIpocThie W CIOXHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YYEHHUE.

Xumuueckast (opmyna. BaleHTHOCT aTOMOB XHUMHUYECKHUX OJJIEMEHTOB. 3aKOH TMIOCTOSIHCTBA COCTaBa BEIIECTB.
OTtHocuTenbHas atToMHasi Macca. OTHOCHUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBast 107151 XUMUYECKOT0 3JIEMEHTA B COEIUHEHUH.

KonuuectBo BemectBa. Moinb. MomnspHas Mmacca. B3auMocBsi3b KOJWYECTBA, MAacChl W YHCIA CTPYKTYPHBIX €IMHMII
BelecTBa. Pacuérel mo opMynaM XUMUUECKUX COCAUHEHUHN.

duznyueckue W XUMHUYECKHE SIBICHHS. XHMHUYECKas peakius M €€ MPU3HAKU. 3aKOH COXPAaHEHUsS MAacChl BEIECTB.
Xumuueckue ypaBHeHus. Kinaccudukanys XuMUYecKUX peakiuil (COeIMHEHNs, Pa3IoKeHUs, 3aMeIIIeHHsI, OOMEeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIOH, mpaBujiaMu paboThl B JlabopaTopuu U MpuéMamu oOpalieHus ¢ Ja0opaTopHBIM
0o00OpyI0BaHKEM, M3YYCHUE M ONMHUCAaHHE (PU3MUECKUX CBOMCTB OOpPA3Il0B HEOPTraHMYECKHUX BEIICCTB, HAONIOACHUE (HU3UYCCKHUX
(ru1aBiieHHE BOCKA, TassHUE JibJla, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCAIMs BOJIbI) U XUMUUYECKHUX (TOPEHHE CBEYH,
MPOKaJMBAaHUE MEIHOM MPOBOJOKH, B3aUMOJICUCTBUE MeJla C KHUCJIOTOM) SIBJICHUM, HAONIOJEHWE M OMNHCAaHUE TMPU3HAKOB
MPOTEKAHUS XUMHUUYECKUX PEAKIUi (pa3sioKeHre caxapa, B3aMMOJCHCTBHE CEPHOW KHCIOTHI C XJIOPUIAOM Oapus, pa3ioKeHUe
ruapokcuaa Menu (I1) mpu HarpeBaHuu, B3aMMOICUCTBHUE JKelle3a ¢ pacTBopoM coiu meau (1), uzydenue cnocoOoB paszaeneHus
CMECeii: C TOMOIIbI0 MarHuTa, GUILTPOBAHUE, BhIMIAPUBAHUE, TUCTWIISALIMS, XpoMaTorpadus, MpoBeIeHHEe OYUCTKA TTOBAPEHHOMN
COJIM, HAOJIOJICHUE W OIMKCAHUE PE3yJIbTATOB IMPOBEJACHHUS ONbITa, WIITIOCTPUPYIOLIETO 3aKOH COXPAHEHMSI MACChl, CO3JaHUE
MOJEJIeN MOJIEKYJT (I1apOCTEPIKHEBBIX).

Baxkueiiuue npeacTaBuTe M HEOPraHMYEeCKUX BEUIeCTB



Bo3nyx — cmecsh razos. CocraB Bozayxa. Kucinopoa — aimeMeHT U npocTtoe BemecTBo. HaxoxieHne kucimopoaa B MPUPOE,
¢usnyeckue U XuMu4yeckue cBoicTra (peakiuu ropenus). Oxcunpl. [Ipumenenue kucnopoaa. CriocoObl MOTy4eHUs KUCIOPOAA B
Jab0opaTopuu U NPOMBIILIEHHOCTH. KpyroBopoT kucnopona B ipupojie. O30H — amioTpornHas Moau(uKanys KUCIOpoa.

TennoBol 3pPeKT XUMHUUECKOW peakuuu, TEPMOXUMHUYECKUE YpPaBHEHUS, 3K30- U SHJIOTEPMHUYECKUE peakuuu. TomimBo:
yroJib U MEeTaH. 3arpsi3HeHUE BO3/1yXa, yCUJICHUE MApHUKOBOrO 3(dekTa, pazpylieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u mpocrtoe BemiecTBo. HaxokneHue Bomopoja B npupoje, GU3MYECKUe U XMMUYECKHE CBOMCTBA,
NpUMEHEHUE, CIOCOOBI MoydeHus. Kuciaotel u comnu.

Momnsipablii 00bEM ra3oB. PacuéTsl M0 XUMHUYECKUM YPAaBHEHUSIM.

@dusnyeckue cBouMcTBa BOABl. Boma kak pactBopurens. PactBopbl. HachblllleHHbIE M HEHACBILIEHHBIE PAaCTBOPHI.
PactBopumocTs BemecTBs B BoJe. MaccoBas J0Js BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOWCTBa BOAbl. OcHoBaHudA. Poib
pacTBOPOB B IPHUPOJAE M B JKU3HU 4esoBeKka. KpyroBopoT BOAbl B MPUPOAE. 3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa M OYMCTKA
IPUPOIHBIX BOJI.

Knaccuduxanuss Heopranmveckux coeauHenuil. Oxcunbl. Knaccudukanus oxcuioB: cosieoOpasyromue (OCHOBHEBIE,
KHUCIIOTHBIE, aM(QOTepHbIe) U HecosieoOpasyromue. Homenknarypa okcuoB. PU3NUECKHME U XUMUYECKHE CBOMCTBA OKCHJIOB.
[TonydyeHue OKCUIOB.

OcnoBanus. Knaccudukanus ocHOBaHMIA: MENOYM U HEPACTBOpUMBbIE OcHOBaHUs. HoMeHkaTypa ocHoBaHui. Duznyeckue
Y XUMUYECKHE CBOMCTBA OCHOBAHUM. [loiydyeHrne OCHOBaHU.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinot. usudeckie 1 XUMHYECKHE CBOMCTBA KUCIOT. Psiji akTMBHOCTH
MetaioB H. H. bekerona. [lonydyenue kucior.

Conu. Homenkinarypa coiieil. @u3ndeckue U XuMU4Yeckue cBoicTBa coseil. [lomyduenue coeil.

['eneTnyeckas CBA3b MEXKY KIIACCAMU HEOPTaHUYECKUX COEAUHEHNM.

Xumuueckuit IKcnepumenm:

KayeCTBEHHOE OIPE/EICHUE COAEpPKaHMs KHUCIOpOAa B BO3JyXe, MOJY4YeHHE, COOMpaHME, paclo3HaBaHUE U H3y4EHUE
CBOICTB KHUCIOPOAa, HAOIIOIEHNE B3aUMOICCTBHS BEIIECTB C KUCIOPOAOM U YCIOBHS BOZHUKHOBEHUS U MPEKPAILIEHUS TOPEHHUS
(moxapa), 03HaKOMJIeHHE ¢ 00pa3laMi OKCHUJIOB M OMUCAHHE UX CBOWCTB, NMOJyYeHHUE, COOMpaHue, paclio3HaBaHUE U U3YUYCHUE
CBOMCTB BOJIOpoJa (ropeHue), B3auMoieiicTBue Boaopoaa ¢ okcuaom meau (1) (Bo3MoxHO uCToNb30BaHUE BUACOMATEPUATIOB),
HaOJIto/IeHre O0pa3IOB BEIIECTB KOJWYECTBOM | MOJb, HCCIEOBaHHE OCOOEHHOCTEW pPacTBOPEHHUS BEIIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OIMPEICIEHHON MACCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJICHICTBHE
BOJBl C MeTaulaMH (HAaTpueM | KaibIlMeM) (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPUATIOB), HCCIEIOBaHHE OOpa3IoB
HEOPTraHWYECKUX BEHIECTB Pa3IUYHBIX KIACCOB, HAONIOJCHHE HW3MEHEHMsS] OKPACKHM HWHIMKATOPOB B pAacTBOpax KHUCIOT U
niesnioveit, m3ydeHue B3aumojiecTBus okcuzpa meau (ll) ¢ pacTBopoM cepHOW KHUCIIOTBI, KUCIOT C METajllaMH, peakuui
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HEUTpAIN3ALMH, TTOJyYCHUE HEPACTBOPHMMBIX OCHOBAHWM, BHITECHEHUE OJHOTO METala APYTHMM M3 pacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe « BakHEenIIne Ki1acChl HEOPTAHUYECKUX COCIUHEHUID.

IHepuoaunuecknii 3akoH u Ilepuoanveckas cucrema xumuueckux 3jgemeHToB JI. . MenaeneeBa. Ctpoenne aToMoB.
Xumuyeckasi cBi3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEILHbIC PeaKIMU

[lepBbie MOMBITKK KiIacCU(PHUKAIMKA XUMHUYECKHX AJIeMEHTOB. [loHATHE O Tpynmax CXOJHBIX JJIEMEHTOB (IIEIIOYHBIC U
HIEJIOYHO3EMENIbHBIE METaJUJIbl, TaJOreHbl, HMHEPTHBIE Ta3bl). JIEMEHTHI, KOTOpble 0O0pa3yloT aM@oTepHble OKCHUABI U
TUJPOKCHUBI.

[lepmognuecknii 3akoH. llepmommueckas cucrema xmmudeckux sneMeHToB [l M. Menneneesa. Koporkonepuonnas u
mumHHOTIepuoaHas Qopmel [lepuoanueckoit cucrembl xumuueckux snemeHToB J[. WM. MenneneeBa. Ilepuoapl u Tpymmbl.
DU3NYECKUN CMBIC] OPSAKOBOTO HOMEPA, HOMEPOB MEPHUOIA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnexkTpoHbl. CTpOSHUE AJIEKTPOHHBIX 000704€K aTOMOB NEepBbix 20
XUMHUYECKUX 3yeMeHTOB llepmommueckon cucremsl JI. M. MenpeneeBa. XapakTepuCTMKa XMMHUUYECKOrO 3JIEMEHTA IO €ro
nojiokenuto B [lepuoanueckou cucreme JI. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XMMHUYECKUX JIEMEHTOB, METAUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO
rpynmnam U nepuoaaM.

3nauenue [lepuoguyeckoro 3akoHa u [leproandeckoi cuCTeMbl XUMUYECKHUX 3JIEMEHTOB ISl Pa3BUTUS HAYKU U TIPAKTUKHU.
. . MenpeneeB — y4€HbIW U IPAKIAHUH.

Xumunueckasi cBa3b. KoBaneHTHast (MoisipHAsi U HEMOJSPHAsA) CBSI3b. DIEKTPOOTPUIIATEIBHOCTh XUMUUYECKUX DJIEMEHTOB.
HNoHnnas cBs3b.

Crenenb oxkucieHus. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. lIporecchl OKHUCIEHHST W BOCCTAHOBIICHUS.
OxHCIHUTENN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

U3Yy4YEeHHE OO0pa3IOB BEIIECTB METAJJIOB M HEMETAIJIOB, B3aMMOJACHCTBUE THUIPOKCHUIA IIMHKA C PACTBOPAMH KHUCJIOT H
IeJI04Yeid, MPOBEJICHUE OMBITOB, WITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX peakiuil (ropeHue, peakiuu
Pa3NIOKEHUS, COCTMHEHMUS ).

N3 Bcero BBIIMICYKA3aHHOT'O XUMHUYCCKOI'O 9KCIICPUMCHTA:

[IpakTueckue paboOTHI:



Ne 1 «IIpaBuna paboTsl B 1a00paTOpuu U NMPUEMBI 00OpaIIeHUs ¢ 1a00paTOPHBIM 000PYAOBAHUEM)

Ne 2 «Pa3znenenue cmecelt (Ha mpuMepe OUYUCTKU MOBAPEHHOM COJIN)»

Ne 3 «Ilonyuenue u cobupanue KMUCIOPOJa, U3y4eHHUE €T0 CBOMCTBY

Ne 4 «Ilonyuenue u cobupanue BOAOPOa, U3YUEHUE €TI0 CBONCTBY

Ne 5 «IIpuroroBiieHrE paCTBOPOB € ONPEACITEHHON MACCOBOM JI0JIEN PACTBOPEHHOTO BEIIECTBAY

Ne6 Pemenne skcriepuMeHTaIbHBIX 3a1a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COEINHEHUID)

JlabopaTOpHBIE OMBITHI:

Nel W3ydenue u onucanue PU3NUECKUX CBOMCTB 0OPa3IlOB HEOPTaHUUECKUX BEIECTB

Ne2  OznakomiieHne ¢ 00pa3mamMu MPOCTHIX (METAUTBI M HEMETAJIJIBI) U CIIOKHBIX BEIIECCTB

Ne3 HabGmronenue u onucanve MPU3HAKOB MPOTEKAHUS XUMHUUECKUX PEAKIIUA

Ne4  Oznakomiienne ¢ 00pas3aMu OKCUIOB M ONMHUCAHUE UX CBOMCTB

Ne5 HccnenoBanue 0coOOEHHOCTEN pacTBOPEHHUS BEILIECTB C Pa3IUYHON PACTBOPUMOCTBIO

Ne6 HabGmronenre n3MeHEeHUs OKPACKH HHIMKATOPOB B PACTBOPAX KUCIOT U MIENOYEH, KUCIOT C METaJJIaMH,
peaKIuil HeWTpaIu3aluu, NoJIy4YeHuE HEpaCTBOPUMBIX OCHOBAaHUI

No7 BszaumopaeicTBuE ruIpOKCUIA IUHKA C pACTBOPAMH KHUCJIOT U IIEJI0UYEH

JlemoHcTpanuu:

1 3HaKOMCTBO C XMMHMYECKOW MOCYAOW, MpaBWaMHd padOThl B JiabopaTopuu M HpuéMamMu oOpamlieHus ¢ JadopaTOPHBIM
000pyI0BaHUEM
2 Habmonenue ¢u3ndeckux (TUIaBlIeHHE BOCKA, TastHUE JIbJa, paCTUPAHUE caxapa B CTYNKE, KUTICHUE U KOHICHCAIUsl BOJIbI) U
XUMHUYECKUX (TOPEHHE CBEUU, MPOKAIMBAHUE MEIHON MTPOBOJIOKH, B3AUMOJICHCTBUE MeJIa C KUCIOTOMN) SIBJICHUH,
3 N3yuenne cmocoOOB pa3feneHusi CMecel: ¢ TMOMOINBI0 MarHuTa, (QUIbTpOBaHWE, BHIIAPUBAHUE, JIUCTHILISAINSA,
XpoMarorpadus

Habumonenue u onucanue pe3ysibTaToB MPOBEACHUS OIbITa, HILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUST MaCChI
Coznanue Mozeneil MOJIEKYJ (IIapOCTEPIKHEBBIX).

KauecTBeHHOE onpeeneHne coIepKaHus KUCI0pOAa B BO3AYX€E, HCIOJIb30BAHNE BUIEOMAaTEPHAIIOB

HabGmronenne B3auMoIeCTBYS BEIIECTB C KMCIOPOJOM M YCIOBHS BOZHUKHOBEHUS U MPEKpPAILlEHUs TOpeHUs (Toxapa)
HaoGmronenre oOpa3ioB BeecTB KOJIMYECTBOM 1 MOJIb

B3aumoselicTBue BoJIbl C METa/IaMU (HATPUEM U KaJlbI[eM) (BO3ZMOKHO UCIIOJIB30BaHUE BUIEOMATEPUAIIOB)
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10 U3zyuenne BzanmoneiictBust okcuaa meau (I11) c pactBopoM cepHOM KUCIOTHI

11 BeiTecHEHUE OAHOTO METAJIA IPYTUM U3 pacTBOpa COIU

12 IIpoBeneHue OMNBITOB, WUIIOCTPUPYIOUIUX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIMil (ropeHue, peakuuu
Pa3NIOKEHUSI, COCTMHEHMUS ).

Twunel pacu€THBIX 3a1a4:

1. BbruuciaeHue OTHOCUTEIBLHON MOJIEKYJISIPHOM MacChl BelllecTBa no Gpopmyre

2. BpluucieHne MacCOBOM 10U 3JIEMEHTA B XUMUYECKOM COCJIMHEHUH.

3. YcraHoBieHHE MpOCTeIIe GopMyIibl BEIIECTBA IO MACCOBBIM JOJISIM AJIEMEHTOB

4. HaxoxJeHrue MacCOBOM 107U PaCTBOPEHHOIO BEIIECTBA B PaCTBOPE.

5. BeruucneHnune Macchbl paCTBOPEHHOTO BEIIECTBA U BOJBI AJIsI IPUTOTOBJIEHUS pACTBOPA ONPEACIEHHOW KOHIEHTPAUH

6. Beramnciennsi mo XuMUYECKUM ypaBHEHHUSIM KOJIMYECTBA, 00beMa, MacChl BEIIECTBA IO KOJIMYECTBY, 00bEMY, MACCE PEareHTOB
WJIY NPOJYKTOB PEaKIIUU.

7. OOBEMHBIEC OTHOIICHUS Ta30B MPU XUMUUECKUX PEAKITUIX

Mesicnpeomemnmubwle ceésa3u

Peanu3zarus MeXIpeIMETHBIX CBSI3eH MPH U3YUYCHUH XUMHH B § KJIacCe OCYIIECTBISCTCS Yepe3 MCIOIb30BaHUE KaK OOIIHNX
€CTECTBCHHO--HAYYHBIX TIOHATHN, TaK W IOHSATUH, SBISIOIIUXCS CHCTEMHBIMH JUIS OTACIBHBIX TPEIMETOB ECTECTBCHHO--
HAYYHOTO I[UKJIA.

OOImIMe ecTeCTBEHHO--HAy4YHbIC IMOHSATHS: HAYYHBIH (PaKkT, THUIOTe3a, TCOPHUs, 3aKOH, aHAJIU3, CHHTE3, KIacCU(UKALWS,
NIEPUOAMYHOCTD, HAOJIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHUE, MOJICIb, SIBJICHHE.

®dusnka: marepus, aToM, DJJCKTPOH, IPOTOH, HEHTPOH, HWOH, HYKIWJ, H30TOIBI, PATUOAKTUBHOCTH, MOJICKYIIa,
SJIEKTPUYECKHI 3apsijl, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIICCTBa, Ta3, (DU3MUCCKHUE BEIUYUHBI, €IUHHIIBI
U3MEPEHHMsI, KOCMOC, TIaHeThI, 3BE3/11, COJIHIIE.

buomorus: dborocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEPAJIbI, TOPHBIE TIOPO/IbI, TIOJE3HBIE HCKOIIAEMbIE, TOIIUBO, BOAHBIC PECYPCHI.

9 KJIACC
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[lepunonmueckuid 3akoH. llepuommyeckas cucrtema xumuyeckux s3iaeMeHToB J[. M. MenneneeBa. CTtpoeHuE aToMOB.
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XMMHMUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHOJOB, KaIMs, KalbLUs U UX COCIUHECHHUN B
COOTBETCTBHUH C MOJ0KEHUEM AJIEMEHTOB B llepnoanueckoi cucteMe U CTPOEHHEM X aTOMOB.

CrpoeHue BemecTBa: BUAbl XMMHUYECKOW CBS3U. THIBI KPUCTALINYECKUX PEIIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT
TUIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKON CBS3H.

Knaccuduxanus u HOMEHKIIaTypa HEOPraHUYECKHUX BEIIeCTB. XUMUUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMUYHbIM
KJIacCaM HEOPTraHWUYECKUX COEANHEHNN, TEHETUYECKAS CBSI3b HEOPraHNYECKUX BEIIECTB.

Knaccudukanuss XUMUYECKHX peakUuid MO Pa3IuYHbIM IMpHU3HAKaM (MO0 YUCIY U COCTaBY YYACTBYIOUIUMX B pEaKLIUU
BEIIECTB, 110 TEIIOBOMY 3()(PEKTy, 0 U3MEHEHUIO CTENIEHEH OKUCIIEHUS! XUMHUUECKHUX AJIEMEHTOB, 110 00paTUMOCTH, IO Y4aCTHUIO
KaTaau3aropa). DK30- U HI0TEPMHUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPABHEHHUS.

[Tonstue o ckopocTu XuMu4yeckoil peakiuu. [TorsTre 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonsatue o
TOMOTEHHBIX M I'€TEPOreHHbIX peakuusx. [lonarne o katanmmse. [loHaTHe 0 XuMHUuecKoM paBHOBeCUU. DAKTOPBI, BIUAIOMIUE HA
CKOPOCTh XUMUYECKOU PEAKIIUU U MTOJOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUHU, DIIEKTPOHHBIA OallaHC OKHMCIUTEIbHO-BOCCTAHOBUTEIBHON pPEaKLUU.
CocraBneHue ypaBHEHHI OKUCIUTENbHO--BOCCTAHOBUTEIBHBIX PEAKLUN C UCTIOIb30BAaHUEM METO/1a JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHIECKON TUCCOLMAIMU. DIEKTPOIUTHI U HEINEKTPOIUThL. KaToHbI, aHMOHBI. MeXaHn3M JUCCOLUALNU
BELIECTB C PAa3IMUHBIMU BUJAMU XUMUYECKOH CBs3U. CTeneHp Auccounanuv. CHIbHbIE U C1a0ble 3JIEKTPOJIUTHI.

Peakmuu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHUs Peakuii HOHHOTO OOMEHa, MOJTHbIE U COKpAIlEHHbIE HOHHBIC ypaBHEHUS
peaknuii. CBOWCTBAa KUCIIOT, OCHOBAHHUI U COJIEH B CBETE MPENICTABICHUN 00 3JIEKTPOIUTUUYECKON auccoranuu. KadecTBeHHbIE
peakuuu Ha HOHBL. [IoHsATHE O TUAPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJIEISIMH KPUCTAIUTMYECKUX PEIIETOK HEOPraHMUYEeCKUX BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura u
ayiMasa), CJIOXHBIX BEIIECTB (XJIOpUJIA HATPHUS), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTU XMMHUYECKOW PEaKIuu OT BO3JECHUCTBHUS
pa3IMYHBIX (PAKTOPOB, HCCIIEIOBAHUE 3JEKTPONPOBOJAHOCTH PACTBOPOB BEILIECTB, MPOLECCA JAUCCOUMALMU KUCIOT, IIEI0oUel U
cojiel (BO3MOYKHO HCIHOJb30BAHME BHJEO MAaTEPHAIOB), MPOBEACHUE ONBITOB, WIIIOCTPUPYIOIIUX MPU3HAKKA MPOTEKAHUS
peakuuii HOHHOTO oOMeHa (0O0pa3oBaHUE OCajJKa, BbIIEICHHE raza, 00pa3oBaHHE BOJbI), ONBITOB, WILIIOCTPUPYIOIIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKIMil (TOpeHUe, peakluu pas3jioKeHUs], COeIUHEHHU), pacllO3HABaHUE HEOPTaHUYECKHUX
BEILIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanabl 4 MX cOeMHEHUA

OOmass xapakTepucThKa TanoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTE€pHBbIE CTENEeHH OKucieHus. CTpoeHue u
(¢u3nuecKre CBOMCTBA MPOCTHIX BEIIECTB — TallOT€HOB. XHMMHUYECKHE CBOMCTBA Ha NpHUMeEpe Xjopa (B3aUMOJEWUCTBHE C
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MeTaJllaM{, HEMETaJUIaMH, IIeJIo4aMu). XiaopoBoaopod. ConsiHas KUCI0Ta, XUMHUYECKHE CBOMCTBA, MOJYYEHUE, IPUMEHEHHUE.
JlelicTBHE XJI0pa M XJIOPOBOJOPOJA HA OPraHU3M 4YeJIOBeKa. BaxkHenme XJI0puasl U UX HAXO0XKICHUE B IIPUPOJIE.

O6mras xapaktepucTtuka 3memMeHTOB VIA-rpymnmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIC CTETCHU OKHCIICHUS.
CrpoeHne u (pu3nYecKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEpbl. AJUIOTPOIHbIE MOAU(PUKALIMA KUCIOPOJA U CEpPBI.
Xumuueckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUE, (PU3NUECKUE U XUMUYECKHEe CBOMCTBAa. OKCHUIBI Cephl KaK MPeICTaBUTENN
KUCIOTHBIX OKcUIOB. CepHasi KHUCiOTa, (PU3MYECKHEe U XMMHUYECKHE CBOMCTBa (0OlIMEe KakK MPEeACTaBUTENs Kjacca KHUCIOT U
cnenuuyeckne). XMMUYECKHE pEaKIMM, JIeXKallMe B OCHOBE MPOMBILUIEHHOrO Croco0a MOJyYeHUs CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoil kucnoThl. CoNM CEpHOM KHUCIOThI, KAUECTBEHHAs peakuus Ha cyibdar-uoH. HaxoxaeHue cepbl U eé
COEIMHEHUU B IIPUPOJE. XUMUUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpeibl COEIMHEHUSIMH Cepbl (KHCIOTHBIE TOKU, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPEIOTBPAILICHHUS.

OOmas xapaktepucTuka 3J1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTEMEHU OKUCICHUS.
A3OT, pacmpocTpaHeHHEe B Npupoje, (pU3MYECKHe M XUMHUYecKue cBoicTBa. KpyroBopoT a3ora B mpupoae. AMMHAK, €ro
bu3nueckue U XMMUYECKUE CBOICTBA, ModyyeHue U npuMeHenue. Conu aMMOHUSA, UX (GU3HUECKHE U XMMHUYECKUE CBOICTBA,
npumeHeHue. KadecTBeHHass peakuusi Ha WOHBI aMMOHMs. A30THas KHCIOTa, €€ MOoJydyeHue, (PU3NYecKue U XHUMHUYECKHE
CBOMCTBa (OOIIME Kak MpeJCTaBUTENS Kiacca KHUCIOT W crenuduieckue). Vcnonb3oBaHue HUTPATOB W COJIEH aMMOHUS B
KaueCcTBE MUHEPAJIbHBIX yA00peHH. XUMHUYECKOe 3arpsi3HEHUE OKPYKAIOIEH Cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3/AyXa, MOYBBI M BOJOEMOB). Colld aMMOHUS, WX (PU3NYECKHME M XUMHUYECKHE CBOWCTBA, MPUMEHEHUE.
KauectBennas peakius Ha nonsl ammoHus. Oxcun dochopa (V) u dpocdopnast kucinora, GU3NIEeCKUe U XUMHUIECKHUE CBOMCTBA,
nosyaenue. Mcnonb3zoBanue pochaTtoB B KaueCcTBE MUHEPATBHBIX YI00OpEHUH.

Oobmas xapakrepuctuka smnemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIICHUS.
VYrnepoa, amnoTponHble MOAUM(UKALMU, PACHPOCTPAaHEHUE B MNpUpone, (PU3NUYECKHE UM XUMHUYECKHE CBOMCTBA. AacopOuus.
Kpyrosopor yraepona B mpupone. OKkcuuabl yriepoja, UX (PU3NYECKHE U XMUMHYECKHE CBOWCTBA, JACWCTBUE Ha >KUBBIC
OpraHu3Mbl, TOJyYeHHE M TMPUMEHEHHE. OKOJOTrM4YecKue MpoOJeMbl, CBsizaHHbIe ¢ okcuiuom yriaepona (1V), rumoresa
IJI00AJIbHOTO TMOTEIJIEHUS! KJIMMaTta, MapHUKOBbIA 3¢ (deKT. YronbHas KUCIOTa M €€ CoJid, UX (U3UYECKHUE U XUMHUYECKHE
CBOICTBa, MONy4YeHHe W mpuMeHeHue. KadecTBeHHas peakuus Ha kapOoHaT-uoHbL. Mcmonp3oBaHue kapOOHATOB B OBITY,
MEIULMHE, IPOMBIIIJIEHHOCTH U CEIIbCKOM XO35HCTBE.

[lepBoHauanbHbIE MOHATUS 00 OpPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUAX yriepoja (MeTaH, 3TaH, dTHIICH, alleTUJICH,
ATaHOJI, MIMIEPUH, YKCYCHasd KucaoTa). [IpupoaHble ICTOYHUKH YII€BOAOPOIOB (Yrojb, MPUPOIHbIN ra3, HeQTh), MIPOIYKTHI UX
nepepaboTku (OCH3MH), UX POJIb B OBITY M IMPOMBIITUICHHOCTH. [IoHATHE 0 OMOJIOrMYEeCKH BaXKHBIX BEISCTBAX: KHUpax, OelKax,
yIIeBOJaX — M UX POJIU B )KU3HU YesioBeka. MaTepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCTMHEHUH.
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Kpemunii, ero ¢usndeckre 1 XuMHU4ECKHE CBOWCTBA, oNyueHue U npuMeHnenue. CoennHeHus: KpeMHus B npupoze. O6miue
npejcTaBieHus o6 okcuae kpemuus (1V) n kpemuueBoit kucinorte. CUIMKATh, UX UCIOIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH.
Baxueiilme cTpouTelbHbIE MaTepualbl: KepaMmHKa, CTEKJIO, LIEMEHT, OeToH, xene300eToH. IIpoGnemsl 6Ge3zomacHOTro
MCIIOJIb30BaHUsl CTPOMTEIBHBIX MAaTEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuit IKcnepumenm:

U3yuyeHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOM KHCIJIOTBHI, IPOBEJEHUE KAYECTBEHHBIX PEAKIUI Ha
XJIOPUA-MOHBI U HAONIOJACHUE MPU3HAKOB UX MPOTEKAHMSI, OIBITHI, OTpaXxarolre (GU3n4ecKue 1 XMMHUYECKUE CBOMCTBA TaJIOT€HOB
U UX COCIUHEHMH (BO3MOXXHO HCIIOJIb30BAaHHME BHICOMATEPHANIOB), O3HAKOMJIEHHE C OOpasliaMu XJIOpHUIOB (TaJOTeHUAOB),
O3HAKOMJIEHHE ¢ 00pa3LaMu cepbl U €€ COeUHEHUSIMU (BO3MOKHO HCIIOIb30BaHUE BHUJIEOMATEpUANIOB), HaOII0IeHHE Tpolecca
oOyriaMBaHUs caxapa MoJ JEeUCTBUEM KOHIIEHTPUPOBAHHON CEPHOW KHUCIIOTHI, U3y4YE€HHE XMMHUYECKHX CBOWCTB pa30aBlIEHHOMN
CEpHOI KUCIIOTHI, MPOBECHIE KAaUECTBEHHOM peaklny Ha Cyab(}aT-uoH U HaOt0IeHNe IpU3HaKa e€ MpOTeKaHusl, 03HAKOMIICHUE
c (U3MYECKUMHU CBOMCTBaMH a30Ta, Gocdopa U UX COCAMHEHUI (BO3MOXKHO HCIIOIH30BAHHUE BHICOMATEPHAIOB), 0OpasmamMu
a30THbIX U (QocOpHBIX YAOOpEHMH, IOJlydeHHEe, coOuMpaHHe, paclo3HaBaHUE M HM3yYEHUE CBOMCTB aMMMaKa, MPOBEACHUE
KaUeCTBEHHbIX peakuuid Ha HMOH aMMOHHUS U (ochaT-MOH W H3YyYEHHE NPU3HAKOB HUX MPOTEKaHUs, B3aUMOJICHCTBUE
KOHLEHTPUPOBAHHOM a30THOM KHUCJOTBI C MEAbK (BO3MOXXHO HCIIONB30BAHUE BHJICOMATEPHAIIOB), H3YYEHHE MOJENEH
KPUCTAJUIMUECKUX PELIETOK anmasa, rpaputa, QyuiepeHa, O3HAKOMIIEHHE C IMPOLECCOM aJcopOLUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIVIEM W YCTPOWCTBOM MPOTHBOras3a, IOJy4YeHHE, COOMpaHHe, paclO3HaBaHUE M M3yYEHUE CBOICTB
YIJIIEKHUCIIOTO ras3a, MpoBEeJeHUE KaUeCTBEHHBIX PeakUuii Ha KapOOHAT M CUJIMKAT-UOHBI M U3yYEHUE NMPHU3HAKOB UX MPOTEKAHMS,
O3HAKOMJICHUE C IMPOAYKIMEN CUIMKATHOW IPOMBIIUICHHOCTH, PELICHUE JKCIIEPUMEHTAIBHBIX 3a7ad o Teme «Baxnenmue
HEMETAJIJIbI U UX COCIUHECHUNY.

Meraaibl 1 MX COeIMHEHU S

OOmras xapaKTepUCTHKAa XMMHYECKHX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUHU UX MoyiokeHus B Ilepuonuueckoii cucreme
xumuueckux snueMeHToB JI. 1. MenaeneeBa u crpoeHust atToMoB. CTpoeHrne MeTailioB. MeTtandeckasi CBsA3b U METaJINYeCKas
KpUCTAJIMYECKAS PEIIETKA. DIEKTPOXUMHUYECKUN Psifl HANIPSKEHUN MeTaI0B. DU3nyecKue U XMMUYECKUE CBOMCTBA METAJIOB.
OOue crocoOb! mosydeHus: MeTauioB. [IoHATHE 0 KOPPO3UM METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, YyryH, AIOPATIOMUHUHN, OPOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilesrounbie MeTainel: nosokeHue B llepuoanueckon cucreme xumudeckux siaeMeHToB [, M. Menneneesa, ctpoeHne ux
aTOMOB, HaX0XJIeHHE B Iipupojae. Pu3nyeckrue U XUMHUUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHJIbI U THUIPOKCUIbI
HaTpus U Kanus. [ [puMeHeHne menoYyHbIX METAUIOB U UX COCAMHEHUN.
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[IlenouyHo3eMeNbHBIE METALUIBI MATHUM U KaJbLUU: MOJ0XKEHHE B [lepuoanueckon cucreme xuMudeckux 3nemeHToB 1. U.
MeneneeBa, CTpOEHHE MX aTOMOB, HaXOXAEHHE B mpupoac. PU3NYECKHE W XUMHYECKHE CBOMCTBA MArHUs M KAJIbIIHS.
Baxxneimue coequHeHUs Kaablus (OKCUI, TUIPOKCU/T, COJIH). KECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nionoxenne B Ilepuommueckoit cucrteme xummueckux sneMeHToB Jl. M. MenneneeBa, cTpoeHue aroma,
HaxOoXXJIeHUE B mIpupoje. Ou3nueckue W XUMHUYSCKHE CBOMCTBA aatOMUHHUSA. AMQOTEpPHBIC CBOMCTBA OKCHJIA W THAPOKCHOA
aJIFOMUHUS.

Kenezo: mnonoxenue B llepuommueckor cucreme xumuyeckux snaemeHToB J[. M. MenaeneeBa, CTpoeHHE aroma,
HaxoXJieHue B npupoae. PU3nvecKue U XUMUIECKHe CBOMCTBA xkee3a. OKCHIbl, ruapokcuabl U coiu xxenesa (1) u sxenesa (I11),
MX COCTaB, CBOMCTBA U MOJIYYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3laMd METaJUIOB M CIUIAaBOB, WX (DU3WYECKUMU CBOWCTBAMH, WM3yYEHHE PE3YIHTATOB KOPPO3HH
METaJIIOB (BO3MOXKHO HMCIIOJIB30BaHHE BHJICOMATEpPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA KaJbIHMSA W HATPUS C BOJOM
(BO3MOYKHO HCTIOJIb30BAHUE BUIEOMATEPUAIOB), UCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOIIECCa TOPEHUS JKelle3a B KUCIOPOIe
(BO3MOXHO MCIIOJIb30BAHUE BUJCOMATEPHUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEaKIMii HAa MOHBI: MarHus, KajbIMs,
anmroMuHus, 1uHKa, xene3a (1) u xxenesa (111), menu (1), HaGmrogeHMe U oMMCaHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHH HOHAMU
HATpHs, Kaaus U Kajblldsg (BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEPUATIOB), HMCCIICIOBaHUE aM(POTEPHBIX CBOWCTB THIPOKCHIA
AJTIOMUHHUS Y TUIPOKCHUIA IIUHKA, PEHICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe « BaskHele MeTauibl U UX COETUHEHUSD.

XuMHus M OKpPYKAOLIAA cpeaa

BemecTBa n MaTepraibl B MOBCEIHEBHOM KU3HH YEJI0BEKA. be30macHoe UCoib30BaHUE BEMIECTB U XUMHUYECKUX PEAKIUN B
obITy. [lepBas moMoIs Mpu XMMUYECKUX 0XKOTaX M OTPABICHUSIX.

XHMMHUYECKOE 3arpsi3HEHUE OKPYXKarollel cpepl (MpeaenbHas AoMycTUMasi KOHLeHTpauus Bemects, aanee — [1JIK). Poinb
XUMHUH B PEIICHUH YKOJIOTHUYSCKUX IMPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4yeHre 00pa3lioB MaTEPUAIOB (CTEKJIO, CIUIABBI METAJJIOB, MTOJIUMEPHBIE MAaTEPUATIBI).

N3 Bcero BBIICYKA3aHHOT'O XUMHUYCCKOI'O 9KCIICPUMCHTA:

[TpakTyeckue pabOTHI:
No 1 «Pemenue sxcriepuMeHTaIbHBIX 3a7a4. XMMUYECKHE CBOMCTBA KUCIOT M OCHOBAHUH B CBETE IPEACTaBICHUM 00
AIEKTPOIUTHUECKOU TUCCOIAALTUN

Ne 2  «JlomyuyeHue coNSTHON KHUCIOTHI, U3YUYECHHE €€ CBOMCTBY
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Ne3  «IlomyueHne ammuaka, U3y4eHue €ro CBOMCTB»

Ne 4 "llomyuenue yrnekucioro raza. KauectBennas peaxiys Ha kapOoHaT-uOH"

No 5. Penienue skcriepuMEHTANIBHBIX 3a]1a4 10 TeMe « BaskHel e HEMETAJUIbl U UX COCTUHECHUS)
Ne 6 "XKECTKOCTH BOJBI U METO/BI €€ YCTPAHEHHUS "

No7.  Pemienue sxcnepuMEeHTaIbHBIX 3a7a4 O TeMe «BaxHeHIre MeTaibl U UX COCTUHEHUSD)

JlabopaTopHBI€ OMBITHI:

Nel [IpoBeaeHue OMBITOB, MILUTIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUN (rOpeHue, peakuuu
pa3I0KEeHHUsI, COEJMHEHUS ), pACIIO3HABAHNE HEOPTAHUUYECKUX BEIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKUUi HA NOHBI

Ne2  TlpoBeneHue ombITOB, WUTIOCTPUPYIOIIMX IPU3HAKM IMPOTEKAHUA peakuuid HMOHHOro oOMeHa (oOpa3oBaHuE OCajKa,
BbIJIeJIEHHE ra3a, 00pa30BaHUE BOJIbI)

Ne3  Ompithl, oTpaxkatrouue GU3NUECKUE 1 XUMUYECKHE CBOWCTBA raJlON€HOB U MX COEAMHEHUH (BO3MOKHO UCIOJIb30BAHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C 00pa3iiaMu XJIOPUIOB (TaJIOTEHUIOB)

Ne4  Oznakomsienue ¢ oOpasiamu cepbl U €€ COeTUHEHUIMU (BO3MOXHO MCIIOJIb30BAHUE BUIEOMATEPHAIIOB),

Ne5  KauecTBeHHbIE peakuu Ha CyiabdUI-, Cyab(OUT- HOHBI

No6  KadecTBeHHOE ONpeaEIeHHE HOHA aMMOHUS

Ne7  M3yueHne XMMHYECKUX CBOWCTB pa30aBlIEHHON CEpHOM KUCIIOTHI, MPOBEACHUE KAaUECTBEHHOM peakluu Ha Cyiab(}aT-uoH H
Ha0JII0/ICHKE TPU3HaKa €€ MPOTEKaHUs

Ne8 KauecTBeHHas peakuys Ha yriIeKUCHbIN ra3

No9  UccnenoBanue B3auMoACiICTBHE METAJJIOB C pAaCTBOPAMHU COJIEH

Nel0 UccnenoBanre 0coOeHHOCTEH B3aMMOJEWUCTBHSI OKCHIA KalbIlMsl W HATpUsl C BOJOM (BO3MOXHO MCHOJIb30BaHHE
BUJICOMATEPUAIIOB)

Nell HccnenoBanue aMm(pOTEpHBIX CBOMCTB IMAPOKCH/IA ATFOMUHUS U THAPOKCUIA [IUHKA

Nel2 MHcecnenoBanue NpHU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIM HA MOHBI: MarHus, KalblUs, aJIOMUHUSA, [IMHKA, JKele3a
(1) u xene3a (1), meau (11), HaOMOIEHNE M ONMUCAHHKE MPOLIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMHU HATPHs, KAl U KaJlbIHs
(BO3MOKHO UCITOJIb30BaHUE BUIEOMATEPUATIOB)

JlemoHCTpauuu:
Nel O3snakomieHue ¢ MOJEISAMHU KPUCTAIUIMYECKUX PEHIETOK HEOPIaHUYECKUX BELIECTB — METAJUIOB M HEMETaJIoB (rpadura u
aJiMasa) CJI0KHBIX BEHUIECTB (XJIOpUIa HATPHUS)
Ne2 HccnenoBanue 3aBUCMMOCTH CKOPOCTH XUMUYECKOM PEakiiuu OT BO3JACHCTBUS Pa3iIMvHbIX (DAKTOPOB
14



Ne3 UccnenoBanre 31€KTPONPOBOJIHOCTA PACTBOPOB BEILIECTB, MPOIECCa AUCCOLMAIMU KUCTIOT, MIeJIoYel U coyieil (BO3ZMOKHO
MCIIOJIb30BaHUE BUJIE0 MATEPUATIOB)
Ne4  M3zyuyenue oOpa3lioB HEOPraHUYECKUX BEILIECTB HEMETAIIOB

Ne5 O3HakomileHHE C (PU3MYECKHMMHM CBOWCTBAaMM a3oTa, Qgocpopa M HUX COEIUHEHUN (BO3MOKHO MCIOJIb30BAHUE
BUJIEOMATEPUAIIOB)

No6  3HakomcTBO ¢ 0OpasaMu a30THBIX U (PochHOpHBIX yI0OpeHU

No7 HaGntonenne B3auMOJEHCTBUS KOHIEHTPUPOBAHHOM a30THOM KHCJIOTBI € MEAbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB)

Ne8 H3yuenue monenei KpUCTANIMYECKUX PEMIETOK aMasa, rpaduta, Qysiepena

NeQ  OznakomiieHHe ¢ npoieccoM aacopOInU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHUBOrasa,
Nel0O O3HakomIIeHHE C TPOAYKIMEN CUIIMKATHON ITPOMBIIIJIEHHOCTH

Nell O3znakomiienue ¢ oOpa3naMu METaUIOB M CIUIABOB, UX (DU3MUECKUMU CBOMCTBAMM, M3YyYEHHUE PE3YyIbTaTOB KOPPO3UH
METaJNIOB (BO3MOHO HUCTIOJIb30BAHUE BUIEOMATEPUATIOB)

Nel2 HabmroneHue npoiiecca rOpeHus Kelie3a B KUCI0poie (BO3MOKHO HCIIOIb30BaHUE BUIEOMATEPHAIIOB)

Nel3 H3zydenue 06pas3iioB MaTepraioB (CTEKIIO, CTUIABBI METAJUIOB, TTOJTUMEPHBIC MATEPUATIBI).

Tunel pacyeTHBIX 3a7a4:

1. Boluucienus o ypaBHEHUSIM XUMUUECKUX PEaKIUi, €CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE

2. Bpruncnenne MaccOBOU JTOJIM BBIXOJA IPOAYKTA PEAKIIUH

3. BbluuciieHys o ypaBHEHUSM XUMHYECKUX PEAKIUil, €CJIN OJIMH U3 PEareHTOB COAEPKUT IPUMECHU

Mesrcnpeomemmnoie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBSI3EH MPU U3yUYCHUH XUMHUU B 9 Kjlacce OCYIIECTBIISECTCS Yyepe3 UCIO0Ib30BaHUE KaK OOIINUX
€CTECTBEHHO-HAYYHBIX MOHSITUHN, TaK U MOHITUHN, SABJISIIOIIUXCA CUCTEMHBIMU ISl OTACIBbHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OO1Ire ecTecTBEHHO-HAay4YHbIe TMOHATHUS: HAy4HbIH (DaKT, TUMoTe3a, 3aKOH, TEOpHs, aHajIu3, CUHTE3, Kiaccudukaiwus,
NEePUOANYHOCTh, HAOIIOJICHUE, OHKCICPUMEHT, MOJCIUPOBaHUE, W3MEpPEHHUE, MOJCib, SBJICHUE, MMAPHUKOBBIA 3(PQeKT,
TE€XHOJIOTUS, MATEPUAIBI.

dusnka: marepusi, aToM, D3JIEKTPOH, NPOTOH, HEWTPOH, HMOH, HYKJIWJA, H30TONbI, PAJAHUOAKTUBHOCTb, MOJIEKYJIa,
ANEKTPUUYECKUIN 3apsil, MPOBOJHUKH, TOJYNPOBOJHUKH, IUIJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe
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COCTOSIHHE BEIEeCTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIMYECKAs PEIMIETKA, CIIABbl, (PU3MUECKUE BEITUYHHBI, STUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/b1, COJHIIE.

buonorus: ¢orocunrtes, npixanue, ouocdepa, 3KoCUCTEMA, MUHEPAIbHBIE yI0OPEHUS, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTHI,
NUTaTeNbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEPAIIbI, TOPHBIE TTOPOJIbI, TTOJIE3HBIE CKOTIAeMbIe, TOTLTUBO, BOIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITIPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIMIHOCTHBIE Pe3yJbTAaThl OCBOCHHSI IPOTPAaMMBbI OCHOBHOTO 00IIIEr0 00pa30BaHUs TOCTUTAIOTCS B X0/1¢ OOYUYCHUS XUMHH B
CAMHCTBE YUCOHON M BOCIHUTATEIIFHOM JESITEILHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCHMCKUMH COIIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBCHHBIMHM IICHHOCTSIMH, IPUHATBIMA B OOINECTBE MpaBWJIaMH M HOPMaMH IIOBEJACHUS U CIOCOOCTBYIOT
IpoIieccaM CaMOITO3HAHUSI, CAMOPA3BUTHS M COITUATTN3AINHA 00YJIarOIITUXCSI.

JIM4HOCTHBIE Pe3yabTaThl OTPAKAIOT TOTOBHOCTh OOYUYAIOIINXCS PYKOBOJICTBOBATHCS CUCTEMOW MO3UTHBHBIX IIEHHOCTHBIX
OpHUEHTAIUH U pacIIMpPEHUE ONbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

IIEHHOCTHOT'O OTHOIIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYIHOMY HACJICIUI0, TOHUMAaHUS 3HAYCHUS
XUMHAYECKON HayKH B KH3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(pOpMAIHUEH O NepeaoBBIX
JTOCTIKCHUSX M OTKPBITUSX MHPOBOH M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTPOWCTBE MHpa
1 o0I1IeCTBa;

2) rpaKAaHCKOT0 BOCTIHTAHUS:

MPEACTaBICHNUS O COIHMAIBHBIX HOPMaxX M IPaBHJIAaX MEXKJIUYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE, KOMMYHHKAaTHUBHOM
KOMITETEHTHOCTH B OOINECTBEHHO II0JIC3HON, Yy4eOHO-HCCIICIOBATCIIBCKON, TBOPYECKOW M JIPYrUX BHIAX JACSITCIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOHW NEATEIHLHOCTH MPH BBIMOJTHEHUW yUEOHBIX, MO3HABATEIBHBIX 3a7a4, BBITTOJTHCHHUH
XUMHUYECKUX DKCIICPHUMEHTOB, CO3/IaHUHM yU4eOHBIX ITPOCKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIY B IPOIIECCE
9TOU YUCOHOU JIEATECIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJICHNE U TIOCTYIIKA CBOMX TOBAPHIICH C MO3UIIUN HPAaBCTBEHHBIX
¥ TIPABOBBIX HOPM C YUETOM OCO3HAHHMSI TIOCIICCTBUH TTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHMS
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MHPOBO33PEHUYECCKUE TIPEICTABICHUS O BEIIECTBE M XWMHUYECKOW PEaKIWU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U COCTABIISIONIME OCHOBY JUIsl TIOHMMAHUS CYITHOCTH HAYYHOM KapTHUHBI MUPA, MPEJCTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOIBI, B3aMMOCBA3SIX YEJIOBEKAa C IMPUPOJHON CpPEOo, O PO XUMHUU B TO3HAHUHU 3THUX
3aKOHOMEPHOCTEM;

MO3HABATEILHbIE MOTHBBI, HAINPABJICHHBIC HAa TOJYYCHHE HOBBIX 3HAHWUW MO XUMHUHM, HEOOXOAMMBIC N7l OOBSCHEHUS
HaAO0JII01aeMbIX TMPOLIECCOB U SIBIICHUH, MO3HABATEIbHOM, NH(GOPMAIIMOHHON U YUTATEIbCKON KYJIbTYPhI, B TOM YHCJI€ HABBIKOB
CaMOCTOSITEIILHON pabOThl ¢ YYEeOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATYpPOH, JOCTYIMHBIMH TEXHUYCCKHMH CPEIACTBAMHU
WH(OPMAITMOHHBIX TEXHOJIOTHH;

UHTEPEC K OOYYEHUIO U MO3HAHUIO, JIIOOO3HATENLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHUIO, IPOESKTHOU U
HCCJICI0BATEIBCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIICHHOCTH U YPOBHS 00YUYCHUS B JaJIbHEHIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHHE IIEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 37I0POBBIM 00pa3 >KU3HH,
OCO3HAHHE TOCIEICTBUN W HEMPUSTUE BPEAHBIX MPUBBIYEK (YMOTpeOICHUS aJKOrojsi, HAPKOTHUKOB, KypeHHs ), HEOOXOUMOCTH
COOTI0ICHUS TIpaBUII 0€30MTACHOCTH TIPH OOPAIIEHUN ¢ XUMUYCCKUMHU BEIIECTBAMH B OBITY U PEATbHON KU3HH,

5) Tpy10BOro BOCHIUTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YUEHHIO MpodeccHil u Tpyia pa3InyHOTO PO/a, YBAKEHHUE K TPYAY U pe3yibTaTaMm TPYI0BOM
NESATENHPHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHWW MO XWMHH, OCO3HAHHBIH BHIOOP WHIWBHIYATbHOM
TPACKTOPUU MPOJOHKEHHUST 00pa30BaHMsI C YIETOM JTUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB
U IOTPEOHOCTEH, yCTENTHON TPO(EeCCHOHATBHON ACSITEIPHOCTH U PA3BUTHS HEOOXOUMBIX YMEHUHN, TOTOBHOCTH aIallTUPOBATHCS
B IIpo(pecCUOHANILHOM Cpelie;

6) 3K0J10rHYeCKOr0 BOCITUTAHUSI:

HKOJIOTHYECKHU I1eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHHWKY JXKM3HH Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS,
MOHUMAaHUE IEHHOCTH 3JI0POBOTO M 0e30macHOro o0pasa >KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3UYECKOMY H
TICUXMYECKOMY 3/I0pPOBBIO, OCO3HAHWE IIEHHOCTH COOJIIOJICHUS MpaBUi 0€30MMacHOTO MOBEACHHUS MpU paboTe ¢ BElECTBAMH, a
TAK)K€ B CUTYAITUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, MOJydaeMble MPU M3YyUYEHUW XUMHH, JUISl PEIICHUS 3aja4, CBSI3aHHBIX C OKpYXKarollen
OPUPOIAHON CpeloM, AJisi MOBBIMICHUS] YPOBHS 3KOJOTMYECKOW KYJIbTYphI, OCO3HAHUS TJIOOAIBHOIO XapakKTepa IKOJIOTHYECKUX
npo0ieM M MyTeH MX PEIICHHS MOCPEICTBOM METOJIOB XMMHUH, IKOJIOTHYECKOTO MBINIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
II03HABATEIbHOW, KOMMYHUKATUBHON U COLUAIIBHOMU IPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATHI
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B cocraBe MerampeaMeTHBIX pPE3yJbTATOB BBIACISIOT 3HAYUMBIC I (DOPMHUPOBAHUS MHUPOBO33PEHUS OOIICHAYYHBIC
MOHATUS (3aKOH, TEOPHsI, MPUHIIUII, TUIOTE3a, (aKT, CUCTEMa, IPOIIECC, IKCIEPUMEHT M JIPyroe.), KOTOPbIe HCMIOJb3YIOTCS B
€CTECTBEHHO-HAYUYHBIX YYCOHBIX MpeaAMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 dTUX MPeaMeToB (OPMUPOBATH NIPEACTABICHUE
O IIEJIOCTHOM HAy4YyHOM KapTHUHE MHUpa, W YHUBEpPCalbHbIE Y4YeOHbIC JAEUCTBUS (MO3HABATEJIbHBIE, KOMMYHUKATUBHBIE,
peryJIATHBHBIEC), KOTOPbIe 00eCIIeYnBaOT (H)OPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITCIIPHOMY IUIAHUPOBAHHUIO M OCYIIESCTBICHHUIO
y4eOHOU JIeATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble Jjoruueckue AeMcTBUSA:

YMEHUSI UCTI0JIb30BATh MPUEMBI JIOTUUECKOTO MBIIIJICHUS ITPU OCBOCHUH 3HAHHUM: PACKPBIBATh CMBICI XUMUYECKUX TTOHSATHN
(BBIACIATh WX XapaKTepHbIE MPU3HAKM, YCTAaHABIMBATH B3aMMOCBS3b C APYTUMHU TOHSITHUSMH), MCIOJIb30BAaTh MOHSATHS JIs
OOBSICHEHUS OTNEIBHBIX (DAaKTOB W SIBICHHM, BEIOMPATh OCHOBAHWS W KPUTEPHH IS KIIACCH(PUKAINHA XUMHYECKUX BEIIECTB U
XUMHAYECKUX PEaKIMi, yCTaHaBIMBAaTh NMPHUUYMHHO-CICACTBCHHBIC CBS3W MEXKIY OOBCKTAMH H3y4YCHHS, CTPOHUTH JIOTHYECKHE
paccyxaeHus (MHIyKTUBHBIE, I€TYKTUBHbIC, T10 AHAJIOTHH ), JIeJIaTh BHIBOJIBI M 3aKITFOUCHUSI;

yMEHHE TPUMEHITh B MPOLECCE IMO3HAHUS MOHATUS (MPEIMETHbIE M METalpeAMETHbIE), CUMBOJUYECKUE (3HAKOBBIC)
MOJCIIH, HCIIOIb3yeMbIe B XHMHH, IPEOOPa30BBIBATh IIHPOKO IPHUMEHSEMBIC B XHMHH MOJICIbHBIC TIPEJCTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI 2JIEMEHTA), XMMHUYeckas (opMyina M ypaBHEHHE XUMHYECKOW PEaKIMU — IPH PEIICHUH y4eOHO-
MMO3HABATENbHBIX 3a7a4, C YYETOM 3THUX MOJEIbHBIX MPEACTABICHHUIN BBIABISATh M XapaKTEPU30BATH CYIIECTBEHHBIC MPU3HAKHU
U3y9aeMbIX OOBEKTOB — XHUMHUYECKHX BEIIECTB M XHMHYECKUX PEAKIMi, BBIABISATH OOIIUE 3aKOHOMEPHOCTH, MPUYHMHHO-
CJICJICTBEHHBIC CBA3H U IIPOTHUBOPEUHS B U3y4aE€MbIX IPOIECCAX U SIBJICHUSX.

Ba3oBble ucciienoBarejbckue AeicTBYA.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, & TAKKE B KAYECTBE OCHOBBI IS
(dbopMUPOBaHUS TUIIOTE3BI 11O IMTPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUI;

NPUOOPETEHHE OMbITA MO TUTAHUPOBAHUIO, OPraHU3aIlMK U TIPOBEACHUIO YUCHHUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOIIOIaTh
3a XOJIOM IPOIlecca, CAMOCTOSITEILHO TPOTHO3UPOBATh €0 PE3yJbTaT, POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI MO pe3yibTaTaM
MPOBEAEHHOTO OMbITa, UCCIEAOBAHUS, COCTABIATH OTUET O MPOJICTaHHON padoTe.

PabGora ¢ nndpopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH WH(POPMAIMIO PA3IMYHBIX BHUJIOB U (OPM MPEICTABICHUS,
MOJIy4a€MYI0 M3 Pa3HbIX MCTOYHHKOB (HAYyYHO-TIOMYJSIpHAs JIUTepaTypa XUMHUYECKOTO COJEpKaHUs, CIPAaBOYHbIE MOCOOUS,
pecypcesl IHTEpHETA), KPUTHYSCKH OLICHUBATh IPOTHBOPECUMBYIO M HEJOCTOBEPHYIO HH(POpMAITHIO;

yMEHHE MPUMEHATh Pa3IMUHbIC METOJIbI M 3alpOChl IIPU MOUCKE M O0TOOpe MHGOPMAIMU U COOTBETCTBYIONIUX JAHHBIX,
HEOOXOJUMBIX JJIsi BBITIOJIHEHUSI YYEOHBIX M TMO3HABATENIBHBIX 3aJad OMPEACIEHHOrO0 THMA, MPUOOPETEHHE OMbITa B 00JIACTH
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UCTIONb30BaHUsl MH()OPMALMOHHO-KOMMYHHUKATUBHBIX ~TEXHOJIOTUH, OBJIAJICHHE KYJbTypOl aKTUBHOTO HCIOJIb30BaHUS
pa3IMYHBIX [OMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAaJbHYIO (OpPMYy MpeACTaBleHUs HUHGOpMaLUU U
WLTIOCTPUPOBATH PEIIaeMbIe 3aa4i HECIOKHBIMU CXeMaMH, TUarpaMmMamMu, IpyrumMu popMamMu rpaduki U X KOMOMHAIIUSAMU;

YMEHHUE HCIIOJIb30BaTh U AHAJIU3UPOBATH B Mpolecce y4eOHOM M HCCIeNOBATENIbCKON JEATENbHOCTH HH(POPMALUIO O
BJIMSIHUM MTPOMBIIIJIEHHOCTH, CEJTbCKOT0 X03sICTBA M TPAHCIIOPTA Ha COCTOSTHUE OKPY’KaIOIel IPUPOTHON Cpeibl.

KoMMyHMKaTHBHBIE YHMBepPCcaJbHbIe YdeOHbIe 1eliCTBUS:

YMEHHMS 337aBaTh BOMPOCHI (B X0/€ AUATIOTa U (MJIM) AUCKYCCHM) IO CYIIECTBY 00CYXIaeMoil TeMbl, (hOPMYyIUPOBATH CBOU
IPEIOKEHHS] OTHOCUTEIHHO BBITIOIHEHHSI IPEATIOKEHHOM 3a/1a4H;

YMEHHUS MPEACTABIATh MOJYUSHHbIE PE3YIbTaThl I03HABATEIBHON JI€ATEIbHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX; J1e1aTh
MPE3EHTALMI0 PE3YyIbTATOB BBINOJIHEHUS XMMHYECKOTO HJKCHEpUMEHTa (J1a0OopaTOpPHOIO OmbITa, J1abopaTopHO paboThl MO
UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

YMEHHUS Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATENIbHOM U UCCIIEI0BATEIbCKOM AESITEIbHOCTH
IPU PEIICHWH BO3HUKAIOIIMX MpoOJEeM Ha OCHOBE ydé€ra OOLIMX MHTEPECOB U COIVIACOBAHUS NO3ULMH (00CyXIeHus, oOMeH
MHEHHUSIMH, «MO3TOBBIE IITYPMBI», KOOPAMHAIIMS COBMECTHBIX ICHCTBHI, OMpeaelieHHEe KPUTEPUEB IO OIEHKE KadecTBa
BBITNIOJTHEHHOM pabOThI U JpyTHE).

PeryasiTuBHBIC YHUBEpCAIbHbIE y4eOHbIE 1eiiCTBHA:

YMEHHE CaMOCTOSITEIbHO OINpeAeNiaTh UEeIu JeATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATH W MpHU
HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESITEIBHOCTb, BBHIOMpaATh HambOosee >PQPEeKTUBHBIE CHOCOOBI pEIIeHHs Y4YeOHBIX W
NO3HABAaTENbHbIX 3a/la4, CaMOCTOSTENBHO COCTaBJSATh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM aNropuT™M JEHCTBUI TNpu
BBINIOJTHEHUH 3a/laHUi ¢ y4ETOM IOJIY4YEHMsI HOBBIX 3HaHMM 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKLUsAX, OLEHUBATh
COOTBETCTBUE IMOJIYYEHHOIO pe3yibTaTa 3asBJIECHHOM 1€/, YMEHUE UCIO0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MPEJiaraeMble
B YCJIOBHM 33/IaHUMU.

INPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mpeaMeTHBIX pe3yabTaTOB MO OCBOSHHUIO 00SI3aTENILHOTO COJEPKaHUSA, YCTAHOBIECHHOTO JAaHHOW (enepanbHON
paboueii mporpaMMoil, BBIIENIAIOT: OCBOCHHbIE O0YUYaIOUIMMUCS HAYUHbIE 3HAHUS, YMEHUS U CIOCOObI IeHCTBUH, crienuduyeckue
JUTSL IPEIMETHOM 001acTi « XUMHUsSI», BUJIBI ACSITEIBHOCTHU M0 MOJIYYEHUIO HOBOTO 3HAHMSI, €T0 MHTEPIIPETaIluu, TPeoOpa30BaHUIO
Y IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xonmy obydenus B 8 kjacce mpeIMeTHbIe pe3yibTaTbl Ha 0a30BOM YpOBHE JOJIKHBI OTpa)kaTh C(POPMHPOBAHHOCTH Y
00y4Jarmuxcs YMEHUM:
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pacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSATUM: aTOM, MOJIEKYyJia, XUMUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIECTBO, CMeCh (OJHOpPOAHAsT U HEOJHOPOJIHASI), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAsi U MOJIEKYJIsIpHas
Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0JII XUMHUYECKOTO 3JIEMEHTa B COEOUHEHUH,
MOJISIDHBIM O0BEM, OKCHJ, KHUCIIOTa, OCHOBAaHMUE, COJIb, DJEKTPOOTPUIIATEIHLHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas
peaknmsi, KiacCUpUKAIMSA PEAKIUN: PEakluyd COSAMHEHUS, PEAKIMU Pa3JIOKCHUS, PEAKIMH 3aMEIICHUs, pPeakiuu
oOMeHa, 3K30- M JHJOTEPMUYECKHUE PEaKIHMH, TEIUIOBOM 3 (EKT peakuuu, SApo aToMa, AIEKTPOHHBIN CIIOM aroma,
aTOMHas opOuTasIb, paauyc aToMa, XUMUUYECKast CBSI3b, MOJIIPHAsI U HETIOJIspHAas KOBaJICHTHAsI CBSI3b, MOHHAS CBSI3b, HOH,
KaTHOH, aHHOH, PACTBOP, MAacCOBasl 10J1s1 BelllecTBa (IIPOLICHTHAsI KOHIIEHTpAIUs) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHSTUNA U MPUMEHSTh 3TU MOHSTHUS MIPU OMUCAHUU BEILIECTB U
VX IIPEBPALLCHUN;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIsl COCTaBIICHUS (POPMYII BEIIECTB U YPAaBHEHUI XUMHUECKUX PEAKIIHIA;
ONpEENsTh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENIEHb OKHUCICHUS SJIEMEHTOB B OMHAPHBIX
COCMHEHUSX, MPUHAIICKHOCTh BEIIECTB K ONpPEEIEHHOMY KJIacCy COCIMHEHUH 1o (popMynaM, BUJ XUMUYECKOU CBSI3U
(KOBaJIEHTHAsI 1 HIOHHAs1) B HEOPTaHUYECKUX COCIUHEHUSIX;

packpbiBath cMmbIch Ilepuomnueckoro 3akona JI. M. MenpaeneeBa: AEMOHCTPUPOBATH IOHUMAHHUE MEPUOIAYECKOU
3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX NoJIokeHHs B lleproamyeckoil cucreme, 3aKOHOB COXPAaHECHUS
MacChl BEILIECTB, TOCTOSIHCTBA COCTaBA, AaTOMHO--MOJIEKYJISIPHOTO YUEHHS, 3aKOHA ABOTrapo;

OMUCHIBATh U XapakTepu3oBaTh TabmuuHyro (opmy Ilepuoguyeckoil CUCTEMbl XUMHYECKHX 3JIEMEHTOB: pa3jiMyuaTh
MOHATHS «TJIaBHas moArpynma (A-rpynma)» u «mnobounas noarpynma (b-rpymma)», mManbsie W OONbIIME TEPUOIBI,
COOTHOCUTH 0003HaueHMsI, KOTOpble UMetoTca B Tabmuue «llepmoanueckas cucrema xumudeckux siemeHToB [ U.
MenneneeBay C UYHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij sijpa,
o0I11ee 9uCIo JIEKTPOHOB U PacCIpeieSieHNe UX TI0 AJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA, XMMHUYECKUE PEakiuu (10 YUCIY U COCTaBYy
YUYaCTBYIOIIUX B PEAKIIMU BEUIECTB, MO TEIJI0OBOMY 3 (deKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPXkIasi OMUCAHHE
pUMepaMu MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITUN;

IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX KAYECTBEHHOTO COCTaBa, BO3MOXHOCTU MPOTEKAHMS
XUMUYECKUX NPEBPAIICHUHN B PA3JIMUHbBIX YCIOBHUSIX;
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® BBIUUCIIATH OTHOCUTEILHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA MO
dbopMyne coeIMHEHHS, MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAWUTH PACUETHI MO YPABHEHUIO XUMUYECKON

pCaKIuun,

¢ I[IPUMCHATH OCHOBHLIC OIICpAlIUU MBICIIUTEIbHOM ACATCIIBHOCTH — aHAJIM3 MW CHUHTC3, CPABHCHHC, 0606HICHI/I€,
CHUCTCMATHU3alHIO, KJ'IaCCI/I(I)I/IKaHI/IIO, BBIABJICHUC ITPUYHUHHO--CJIICACTBCHHBIX CBSI3CH — I U3YUYCHUA CBOMCTB BCIICCTB U
XUMHNYCCKHUX peaKum”I, CCTCCTBCHHO-HAYYHBLIC MCTOAblI IIO3HAHHA — Ha6J'IIOI[eHI/I€, HU3MCPCHUC, MOACIMPOBAHUC,

HKCIIEPUMEHT (peabHbI U MBICIEHHBIN);

e CleIoBaTh IpaBWJIaM IIOJb30BAaHUS XHMMHUYECKOM MOCYAOHM M J1abOpaTOpHbIM 00OpPYIOBaHHEM, a TaKKe MpaBUIIaM
oOpalleHus ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIMSAMU IO BBIIOJTHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIMBITOB IO
HNOJYyYEHUI0 W COOMpaHHIO Ta3000pa3HbIX BeIIeCTB (BOAOpOJa M KHUCJIOPOJa), TMPUTOTOBIECHUIO PAacTBOPOB C
ONpeeNEHHOW MacCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh U NPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIOT C MOMOUIbIO MHIMKATOPOB (JIakMyc, (deHoN(TalenH, METUIIOPAHXK U
JIpyrue).

K xoHuy obydeHust B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JOJIKHBI OTpa)kaThb C(POPMHPOBAHHOCTH Y

00yyvarommxcs yMEHUMN:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATUH: XMMUYECKHHU 3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTUOH, aHHOH,
IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBLHOCTb, CTENEHb OKHUCIEHHS, XHUMHYECKas
peakuusi, XUMHUYECKash CBA3b, TEIJIOBOM 3(Q(EKT peakuuu, MoJb, MOJSAPHBIH O0O0BEM, pacTBOp, HIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, dJEKTPOIUTUYECKAS IUCCOLMALINS, PEaKIIMM HOHHOTO OOMEHa, KaTaJIu3aTop, XUMUYECKOE PABHOBECHE,
oOpaTuMble W HEOOpATUMBIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMH, OKUCIMTENb, BOCCTAHOBUTEID,
OKHCJIEHUE U BOCCTAHOBJIEHUE, AJUIOTPONHS, aM(POTEPHOCTh, XUMUUECKas! CBSI3b (KOBAJICHTHAs, MOHHAs, METAJIIMUECKast),
KPUCTAJUINYECKAsT PEIIETKA, KOPPO3Hsl METAJIOB, CIUIaBbl, CKOPOCTh XMMHMYECKOM PEaKIMH, NPEIEIbHO IOIyCTUMAs
koHueHtpauus [1/IK BemecTsa;

® JUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATHI U MPUMEHITh 3TH MOHSITHUS MPU ONMCAHWUU BELIECTB U
VX IIPEBPALLCHUN;

® UCIOJb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBICHUS (POPMYIT BELIECTB M YPAaBHEHUM XUMUYECKUX PEAKIIHii;

® ONpEIeiATh BAJICHTHOCTh U CTENEHb OKHUCIICHHMS XHMHUYECKHMX 3JJIEMEHTOB B COCIMHEHMSX pPa3jIM4HOIO COCTaBa,
NPUHAAJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIacCy COeIMHEHUI Mo (popmyiaM, BUJ XMMUYECKOM CBSA3M (KOBaJEHTHas,
MOHHAsA, METaJNINYEeCKasi) B HEOPTAaHUYECKUX COCAMHEHHUAX, 3apsAJ] MOHA MO XUMHUYECKOW (QopMmyre, XapakTep Cpelsl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COEIMHEHUM, TUIT KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEILIECTBA;
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packpsiBath cmbich [lepuonndeckoro 3axona [I. . MenneneeBa u JeMOHCTPUPOBATH €r0 MOHMMAHUE: OMHCHIBATH H
XapakTepu30BaTh TabnuuHyto ¢opmy [leproanueckoit cucTeMbl XUMUYECKUX AJIEMEHTOB: pa3NyaTh MOHATHUS «TJIaBHAs
noarpymnmna (A-rpynna)» u «nobouynas noarpynna (b-rpymnmna)», Masisie ¥ 00JIbIINE NEPUO/IBI, COOTHOCUTh 0003HAUYECHHUS,
KOTOpbIE HMMEIOTCSI B TEPUOAMYECKON TaOnuile, C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsif sAapa, 00IIee YUCIO0 SIECKTPOHOB U PACHpEeIeICHHE UX MO AJIEKTPOHHBIM CIIOSIM), OOBACHATD
o0111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUI B Ipeneiax MajbIX NEPUOJOB U IIIaBHBIX
MOJTPYIII C YY4ETOM CTPOSHUS X aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMUYECKHE SJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKHE peakiuuu (M0 YUCIYy U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIHIECTB, MO TEIUIOBOMY 3(PQEKTy, MO H3MEHEHUIO CTENEHEH OKUCICHHUS XUMHYECKHX
3JIEMEHTOB);

XapakTepu3oBaTh (ONHUCHIBATh) OOIIME M cleUU(UUECKHEe XMMHYECKHE CBOMCTBA IMPOCTBIX M CJIOXKHBIX BELIECTB,
MOJITBEPIKIasi OMMCAaHUE MPUMEPAMH MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;
COCTaBJISITh ypPaBHEHUS JJIEKTPOIMTUYECKON AUCCOIMAIMMA KHUCIOT, IMIEIOYeH M COJeH, MONHBIE W COKpAIEHHBIC
ypaBHEHUS peaKlMii HOHHOTO OOMEHa, YpaBHEHUs peakiuil, MOATBEP)KAAIOLIUX CYIIECTBOBAHHE I'€HETUYECKON CBSI3U
MEX/]Ty BELLIECTBAMU Pa3IMYHbIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUNA TOCPEICTBOM COCTaBJIEHMSI JIEKTPOHHOTO OajaHca
ITUX PEAKLINN;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHUS, BO3MOXKHOCTH TPOTEKAHHUS XHUMHUYECKHX
IpEBpAIICHU B Pa3IMYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOI'O 3JIE€MEHTA 110
dopmyne coearHEHHUs, MAacCOBYIO JOJNIO BEIIECTBA B PacTBOpPE, MPOBOAMTH PACUYETHI MO YPAaBHEHUIO XHMHUYECKOU
peaxiuu;

coOMoaTh MpaBUja TOJB30BAHMS XUMHYECKOW TOCYAOH M J1a00opaTOpHBIM 00OpYJOBaHHMEM, a TakXKe MpaBUia
oOpallleHus! C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKLMSIMHU IO BBIIIOJIHEHUIO J1a00PaTOPHBIX XMMUYECKUX ONBITOB IO
MOJIYYEHHUIO U COOMPAaHMIO Ta3000pa3HbIX BEIIECTB (AaMMHAaKa U YIJIEKUCIIOTO ra3a);

NPOBOJIUTH PEAKIIMH, MOATBEPKIAIONINE KAYeCTBEHHBIN COCTaB Pa3UYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM
XJIOpUa-, OpomMua-, HOAUA-, kKapOoHat-, pocdar-, cunukar-, cyapdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHUS M MOHBI
U3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEpALMM MBICIUTENIBHON JEATEIbHOCTH — AaHalU3 M CHUHTE3, CpaBHEHHE, O0O0OOOlIeHHE,
CHUCTEMAaTH3allUI0, BBISBICHUE MPUYMHHO-CJICICTBEHHBIX CBS3€M — IS M3y4YEHUS CBOMCTB BEHIECTB M XUMHYECKHX
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peaKkimii, €CTECTBEHHO-HAy4YHBbIC METOMbI TO3HAHWS — HAONIOJCHHWE, W3MEpPEHUE, MOJCIUPOBAHUE, IKCIICPUMEHT
(peasibHBIA U MBICTIEHHBIN).

TemaTnueckoe MJIAHMPOBAHUE € YKA3AHUEM KOJMYECTBA aKAJeMHUUYECKUX YaCOB, OTBOJAMMBbIX HA OCBOEHHE KAKI0H TeMbl
yueOHOro npeamera, yaeOHoro Kypca (B ToM 4HucJjie BHEYPOUHOM 1eATEJIbHOCTH), y4€0HOT0 MOYJIsI U BO3MOKHOCTh
HCNOJIb30BAHUA 0 ITOH TeMe 3JIEKTPOHHBIX (M} POBbIX) 00pa30BaTeJbHbIX PECYPCOB, SIBISIOMIUXCH Y4eOHO-
METOAUYEeCKUMH MATepuaiaMu (MyJbTUMeAUITHbIE IPOTPAMMBI, 3JIEKTPOHHbIE Y4eOHUKH U 3aJa4YHUKH, JJIEKTPOHHbIE
0M0JIMOTEeKH, BUPTYaJIbHbIE JIA00PATOPUN, UTPOBbIE MPOTrPAMMBbI, KOJLJIEKIIUN HU(POBHIX 00Pa30BATEILHBIX PECYPCOB),
HCNOJIb3YEMbIMH /IJIsl 00y4eHHsI U BOCIUTAHUSA PA3JIMYHbIX TPYNI 0Jb30BaTeJIeil, MPeACTABIEHHBIMH B 3JIeKTPOHHOM
(uudpoBoM) BujIe, B TOM YHCJIE C YUeTOM padoyeil MporpaMMbl BOCIIUTAHUS ¢ YKA3aHUEM KOJIUYECTBA YacOB,
OTBOJMMBIX HA OCBOEHME KAMKI0H TeMbI

8 KUIIACC
KosauvecTBo yacoB JIeKTPOHHBbIE
Ne HaumenoBaHue pa3jiesioB u . (uudposwbie)
aKTH4 .
n/n TEeM MPOrpaMMBbI Beero | KOHTpoIbL P ec oGpa3oBaTe/ibHbIE Monyiab «IkoabHBIH yPOK»
HbI€ KHe padoThl
pecypchl
padoTbI
Pasznea 1. IlepBoHayasibHble XMMHUYECKHE TOHATHS
XuMus — BaxkHasi 00J1aCTh https://resh.edu.ru/ M.B.JIoMOHOCOB-KpYIPBIA PyCCKUI
11 €CTECTBO3HAHUS U 5 i 2 bubmnoreka IIOK | yyenpiii-ectecTBoOnCTBITaTE .
' NPAKTHYCCKOM JAeSITEIbHOCTH https://m.edsoo.ru/7f | Xumuueckue 3JeMEHThI, OTKPBITHIC B
YyeoBeKa 41837¢c Poccun..
https://resh.edu.ru/ . .. .
3HaMEHUTHIM aHTTTUICKUI y4eHbIH
BemecTBa 1 xXuMuueckue bu6moreka [JOK .
1.2 15 1 - P.Boiine 1 3aKOH COXpaHEHUS MacChl
peakiuu https://m.edsoo.ru/7f eec
BEIIIECTB
41837c
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Hroro no pazneny
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Pa3nen 2. Baxkneiimune npeacTaBuTe M HEOPraHUYeCK

HX BELIECTB

Boznyx. Kucnopoa. [Tonsitue 06

https://resh.edu.ru/
bu6nuoreka [JOK

KTo BriepBBIE OTKPBLIT KUCTOPOI.

2.1 1 B AJl
OKCHJIaX 6 https://m.edsoo.ru/7f C(izl;a BO:ByazBeB nsy-ee
41837c AR
https://resh.edu.ru/
29 Bonopoa.Ilonstue o kucnorax u 8 1 bu6nuoreka [JOK T.IMapauensc, I'.KaBenaui u
' COIAX https://m.edsoo.ru/7f | oTkpeiTHE Bomopoa.
41837c
https://resh.edu.ru/ E;TSSKP;?ZOH;:KE)EIT:: i
Bona. PactBopsr. [Tonsitie 06 bubnuorexa [JOK y BoAacy
2.3 5 1 1 XUMUYECKoe coenuHenne. OxpaHa u
OCHOBAHUSIX https://m.edsoo.ru/7f
41837¢ paIMoOHAIBHOE MCITOJIb30BAHUE BOIBI
B Kpbimy.
https://resh.edu.ru/
54 OCHOBHBIE KJ1aCChI 1 1 1 bubmuorexa [JOK OKcuipl, KUCTOTBI, COJIU BOKPYH
' HEOPraHMYECKUX COCAMHEHUI https://m.edsoo.ru/7f | nac. UnTepecHbie GakThI O COMAX.
41837c
2 4
Hroro no pasneny 30

Pasnen 3. llepnoanuecknii 3axon n llepuoguveckas cucrema xumudeckux 3j1emeHToB I. U. MenaeneeBa. CTpoeHne aToM0B. XHMHYECKas
cBsI3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIC PeaKIUH

[Tepronuueckuii 3aKoH 1
MEepUOINYECKast CHCTEMa

https://resh.edu.ru/
bu6nuoreka [JOK

J.11I.MeHnpaeneeB-BeInIalIImii
y4eHbli mupa. Bknag

3.1 XUMHUYECKUX 3JIEMEHTOB 7 1 -
https://m.edsoo.ru/7f | JI.i.MenaenceBa B pasBUTHE
. 1. Menaeneena. . .
41837c MHUPOBOH Y OTE€UYECTBEHHOW HAYKH.
Crpoenue aroma
3.2 Xumuueckast cBsi3b. OKHUCIUTEIBHO- 8 1 - https://resh.edu.ru/ YT0 HHTEPECHOTO B BOJOPOIHOI
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BOCCTAHOBUTCIIbHBIC pCaKIIUU

bubnuoreka IJOK
https://m.edsoo.ru/7f

cBa3u. [loueMy oxucauTens-
OKHCJISIET, @ BOCCTAHOBUTEIIb-

41837c BOCCTAHABIIMBAET.
HWroro mo pasaeny 15 c )
OBLIEE KOJIMYECTBO YACOB I10 68 5 6
[TPOTPAMME
TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC
KoanyecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM IpakTHyec (uu¢posBbIe)
n/n NporpaMMbI Beero | KOHTPOJIL KHe o0pa3zoBaTe/IbHbIE Moayab «IIKoALHBI YPOK»
Hble
padoThI padoTs! PEEYPER
Pa3nen 1. . BemmecTBo M XUMHYeCKHE peaKIUH
https://resh.edu.ru/
11 [ToBTOpeHnue u yriy6ienne 3HaHUN 4 1 ) Bu6muorexa [IOK
' OCHOBHBIX Pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f
41837c
https://resh.edu.ru/
12 OCHOBHBIE 3aKOHOMEPHOCTH 5 i ) bubmuorexa IIOK
' XUMHYECKUX PeaKlui https://m.edsoo.ru/7f
41837c
https://resh.edu.ru/
13 DJIEKTPOIUTHYECKAS TUCCOIUAIINS. 8 1 1 bubmorexa IJOK
' XUMHUYECKUE PEaKIMU B PaCTBOpax https://m.edsoo.ru/7f
41837c
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Hroro no pazgeny
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Pa3gen 2. HemeTa/llIbl M X COeANHECHHUSA

OO0mras xapakTepucTUKa

https://resh.edu.ru/

bu6mmoreka [JOK
2.1 XUMHYeCKHX deMeHToB VIIA- 4 )
https://m.edsoo.ru/7f4
rpynmsl. ['anoressr 1837¢
https://resh.edu.ru/
OO6mas xapakTepucTuKa BuGnorexa [[OK
2.2 XMMHYECKHX d1eMeHTOB VIA- 7 )
FpymmbL. Cepa 1 e CoeMHeHuA https://m.edsoo.ru/7f4
' 1837c
O61mas XapaKTepuCTHKA https://resh.edu.ru/
23 XUMHUYECKUX 3JIEMEHTOB VA- 9 bubimorexa [JOK
' rpymmbl. A3or, pocdop u ux https://m.edsoo.ru/7f4
COCIMHEHHUS 1837¢
O61m1as XapaKTepHCTHKA https://resh.edu.ru/
2.4 XUMHUYECKUX dJIeMeHTOB |V A- 10 bubinorexa LIOK
' rpymnimbl. YTIEpOa U KPEMHUH U UX https://m.edsoo.ru/7f4
COEJIMHEHHUS 1837¢
Hroro no pazgeny 30
Paspnen 3. MeTa/uibl M X COeIMHEHUSA
https://resh.edu.ru/
3.1 OOuue cBOMCTBA METAIIJIOB 4 bubnnorexa LIOK
https://m.edsoo.ru/7f4
1837c
3 https://resh.edu.ru/
- Baxueiiine Metamibl U UX . BuGanorexa [JOK

COCIMHECHNUA

https://m.edsoo.ru/7f4
1837c
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Uroro no pazneny
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Pasnen 4. XuMus u okpy»kaoumias cpeaa

https://resh.edu.ru/

41 BemectBa u marepuaisl B )KU3HU 4 bubnuoreka LIOK
' YeJIoBeKa https://m.edsoo.ru/7f4
1837c
Hroro mo pa3neny 4
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. Xumus. 8 kaacc : yue0. s o01eoopa3oBat. opranusanuii ¢ npui. Ha siekrpon. Hocurene (DVD) /
I'. E. Pyn3utuc, ©. I'. ®enbaman. — M. : [Ipoceenienue,
2. Xumust. 9 xaace : yue0. mj1s 001eoopa3zoBat. opranusanuii ¢ npui. Ha siekrpon. Hocurene (DVD) /

I'. E. Pymsurtuc, ®©. I'. ®enbaman. — M. : [Ipocseuienue,

METOANYECKHUE MATEPUAJIBI 1JIsA YUUTEJA
1. Xwumus : ypoku B 8 kiacce : mocooue ansa yuutens / H. H. I'apa. — 2-e uzn., nepepab. — M. : [Ipocsernienue,

2. Xumusa. 8§ kmacc : moypodsble iaHbl mo yueOHuky I'. E. Pymsutuca, @. I'. ®enpnimana / aBt.-cocT. M. B. KnsizeBa. —

Bousrorpan : Yuurens

3. Xwummus : ypoku B 9 kiacce : mocooue s yuurens / H. H. T'apa. — 2-e u3a., nepepa6. — M. : [IpocBemienue,
4. Xumus. 9 knacc : noypounble miaaHel 1o yueOnuky I'. E. Pynsutuca, @.I'. ®enpnamana / aBr.-coct. M. B. K

Bourorpan

HA3€Ba. —
Yyurenp
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5. Xumusa. YHuBepcanbHbIN 3amadyHuK st moarotoBku k EI'D, 'MA u kouTponsHbIM paboram. 9-11 kiaccsl : y4yeOHO-
Metoaudeckoe rmocoowue / [Tox pen. B. H. Jloponskuna. — PoctoB H/]] : Jleruown,

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/7f41837c
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/

OnepaTtop 340 000 "KomnaHus "TeH3op"
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[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

MYHULUUNAJIbHOE BIOA)XETHOE OBLLIEEOBPA3O0OBATEJIbHOE 25.09.23 15:55 (MSK)
YYPEXXAEHUE "MOPCKASA CPEJHAA OBLLLEOBPA30BATEJIbHAS LLUKOJIA

WM. B.A. AEPAATMHA" TOPOACKOI'O OKPYTA CYAAK, CMeTaHuHa WpuHa

ButanbeBHa, upekTop
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