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[TOACHUTEJIbHAA 3AIIMCKA

Pabouas nporpamma no yueOHOMY TIpeaAMETY «XuMHus» (0a30BbIi yPOBEHb) Ha YPOBHE
OCHOBHOT0O 0011ero 00pa3oBaHusi cocTaBieHa B COOTBeTCTBUHM ¢ DexepanbHbiM 3akoHOM «O0
obpazoBanuu B Poccuiickoii ®eneparuu» ot 29.12.2012 1. Ne 273- ®3 (pemakmusi OT
30.12.2021 r. ¢ W3MEHEHUSIMU W JONOJHEHUsMH, BerymuBimmMu B cuimy 01.01.2022 r.) Ha
ocHoBe DeiepanbHOrO roCcyAapcTBEHHOTO0 00pa30BaTEIbHOrO CTaHAApTa OCHOBHOTO OOIIETO
obpazosanus ([Ipuka3z Munnpocsemenus Poccun ot 31. 05. 2021 r. Ne 287, 3apeructpupoBan
MunncrepctBoM roctunmu Poccuiickoit ®@eneparuu 05. 07. 2021 r., per. Homep — 64101),
paboueil mporpammbl Mo y4eOHOMY mpeaMeTy «Xumus» (eaepaabHol 00pa30BaTEIbHOM
nporpammel  (POII) ocHoBHOro oOmiero obOpa3oBaHus, a Takxke ¢ ydetoM KoHuenuuu
IpernoiaBaHus yueOHOTo mpeaMera « XuMus» B 00pa3oBaTelbHBIX OpraHu3amnusx Poccuiickoit
Oenepaliy, peav3yolUX OCHOBHBIE 00IIe00pa3oBareabHble MporpaMmbl, «CaHHUTapHO-
SMHUJIEMHOIOTUYECKUX TpPeOOBaHUN K OpraHM3alUsM BOCHHTAaHUS M OOy4YCHHs, OTIbIXa M
o3znopoBieHus gered u momoxaexu» CII 2.4.3648-20, yrBepxkaeHHbix IlocTaHoBieHueM
['maBHOrO rocynapcrBeHHoro canutapHoro pada P® 28.09.2020 r. Ne28 (nmeicTByrOT C
01.01.2022 1., cpok aeiictBus orpanuuex 01.01.2027 r.), canutapusix npaswit u HopMm CanlluH
1.2.3685-21 «I'urneHnuecKkue HOPMATHBBI M TPEOOBAaHUS K OOECIIEYCHHIO OE30MacHOCTH U
(unu) 6e3BpeIHOCTH /ISl YelloBeKa (PaKTOPOB Cpelibl OOMTaHUs», yTBepkaeHHbIX 28.01.2021 r.
Ne2 (metictBytor ¢ 01.01.2021 r., cpok neiictBust orpanuueH 01.01.2027 r.).

PaGouas mporpamma coctasieHa ¢ yuerom Paboueit mporpammsl Bocriutanuss MAOY
COII Ne 44 r. Tomcka, B YaCTHOCTHM BOCHUTATEIBHBIM IMOTEHIMAT PEATU3YETCsl COTIACHO
Monymo Paboueit mporpammel BocniuTanus «ILIKOMBHBIN ypok», a Takxke 4epe3 OpUEHTAILIUIO
IPEeIMETHOr0 y4eOHOro Marepuajlia Ha pEelIeHHE 3a/]ay TPakJaHCKOTO M MaTpUOTUYECKOTO
BOCIIMUTAHUS, JyXOBHO-HPAaBCTBEHHOTO U  3CTETUYECKOTO0  Pa3BUTHUS, TPYIOBOTO U
HKOJIOTMYECKOTO BOCIMTAHHUSA, YTO OOecredyuBaeT LEJOCTHOCTh O0pa30BaTEIbHOW Cpebl,
caMopealM3alfi0 M MPAKTHYECKYI0 TOJITOTOBKY OOYyYarOIIMUXCS, VY4YeT COLHUATbHBIX
NoTpeOHOCTEN UX ceMeil.

Pabouas mporpamma naéT mpeAcTaBiIeHHE O MLesaX, oOmied crpareruu oOyueHwHs,
BOCIMTAHMUS M Pa3BUTUS OOydYarOIIMXCS CpeACTBaMU Y4eOHOro ImpenMera «XuMHSY;
yCTaHaBJIMBAET 00s13aTeIbHOE IPEMETHOE COJIEpKaHUE, IPEAyCMAaTPUBAET PaCIpe/ie/ieHHE ero
0 KjaccaM U CTPYKTypUpOBaHHE €ro IO pas3jenaM H TeMaM Kypca, OIpenesseT
KOJIMUECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKH COJEpKaHus; NaéT pacrpeaencHue
y4eOHBIX YacoB MO TEMaTHYECKUM pa3fesiaM Kypca U PEeKOMEHIYEMYIO IOCIeI0BaTeNbHOCTh
WX U3YYeHHs] C YYETOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH y4eOHOTO
npolecca, BO3PaCTHBIX OCOOEHHOCTEH OOydaroluXCsl; OMpeNeisieT BO3MOXHOCTH MpeaMeTa
JUId  peanu3aluM TpeOOBaHMH K pe3ysbTaTaM OCBOEHHMS OCHOBHOH 00pa3zoBaTelbHOMN
IIPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus, a Takke TpeOOBaHUH K pe3yJsibTaTam
oOydyeHHs XHMHH Ha YpOBHE IIelieil M3yuyeHUs TpeaMeTa U  OCHOBHBIX BHJIOB
y4eOHO-T03HABATEIbHON 1€ATEIbHOCTH/ YUEOHBIX JEHCTBUI yUeHHKa 110 OCBOCHHIO Y4eOHOTO
COJIEpKaHUs.

OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O IIPE/IMETA «X1UMU»

Bxnan ydebHOro mpeamera «XuMmus» B JOCTHKEHHE Li€Jeil OCHOBHOTO OOIIEro
00pa3oBaHus 00YCIIOBJIEH BO MHOTOM 3HAYEHHEM XMMHUYECKOM HAyKHM B MO3HAHWU 3aKOHOB
OpPUPOJAbI, B  Pa3BUTHUM MPOU3BOJUTENBHBIX CHJI OOILIECTBA M CO3JaHUM HOBOM 0a3bl
MaTepUaIbHON KyJIbTYpBHI.

XUMUA KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK PacIpOCTpaHWIa CBOE BIMSHUE Ha
Bce 00JacTH 4YeNOBEYECKOro CYyIIECTBOBAHHMS, 3ajajla HOBOE BHJEHHE MHpa, CTaja
HEOTBEMJIEMBIM KOMIIOHEHTOM MHpOBOﬁ KYJbTYPHI, H€O6XO)II/IMI)IM YCIIOBUEM KH3HH
oO11ecTBa: 3HaHUE XMMHHU CIIY)KUT OCHOBOH 11 (GOPMUPOBAHUS MUPOBO33PEHHUS YETIOBEKA, €ro



NpPEJCTAaBICHUN O MaTepUaIbHOM €AMHCTBE MHpPA; BAXKHYIO DPOJIb UIparoT (GopMupyemble
XUMHEH MPEACTaBICHUS O B3aUMOIIPEBPAILIEHUSIX YHEPTUU U 00 IBOJIOIMH BEIIECTB B IPUPOJIE;
COBpPEMEHHAsi XMMMs HallpaBlieHa Ha PELIeHUe INI0OANbHBIX MPOOJeM yCTOMYUBOIO pa3BUTHUS
YeII0OBEYeCTBA — CHIPHCBOM, SHEPTETUUYCCKOWM, MHINEBONH M HIKOJIOTHMUYECKOW Oe30MacHOCTH,
po0JIeM 3IpaBOOXPaHEHMS.

B ycnoBusx BO3pacTaroLIEro 3HAYEHUS XUMHUHU B JKU3HM OOLIECTBA CYIECTBEHHO
HOBBICUJIACh POJIb XUMHUECKOro 00pa3oBaHus. B miaHe conuanu3anuu oHO SBISETCS OJHUM U3
ycnoBuid (POPMUPOBAHUS UHTEIUIEKTA JINYHOCTH M TAPMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHUsA HEOOXOAMMbI AJIsi IMPHOOpEeTeHus
OOLIEKYJIbTYPHOTO YPOBHS, ITO3BOJISIOIIEIO YBEPEHHO TPYJIUTHCS B COLMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOro0Opa3HON »W3HM OOLIECTBA, A OCO3HAHMS BAKHOCTH Pa3zyMHOI'O
OTHOLIEHUSI K CBOEMY 3JI0POBBIO U 370POBbIO IPYI'MX, K OKpY’Karolllel NPUPOJHON Cpene, s
IPaMOTHOIO IOBEIEHUS IIPHU UCIIOJIB30BaHUU PA3JIUYHBIX MAaTEPHUAJIOB U XUMUYECKUX BEILECTB
B [IOBCEJHEBHOM KU3HH.

Xumuueckoe o0pa3oBaHUE B OCHOBHOW IIKOJIE SIBJISETCS OA30BBIM 110 OTHOLIEHHIO K
cucTeMe O0IIero XMMU4Ieckoro oopasoBanus. [103ToMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO
peanusyer mpucymue oOIIeMy XHMHYECKOMY OOpa30BaHUIO KIIIOUEBBIE LIEHHOCTH, KOTOpbIE
OTPaXKalOT TOCYAAPCTBEHHBIC, OOIICCTBEHHBIE W WHAMBUAYAJIbHBIE MOTPEOHOCTH. DTHUM
OIpeieNIeTCs CYIIHOCTh 001Iel cTpaternu o0y4eHHsl, BOCIIUTAHHUST M Pa3BUTHs 00ydaroluXxcs
CpeACTBaMH Y4eOHOTO IpeaMeTa « X UMHSD».

N3yyenue npenmera:

1) cmocobcTByeT peanm3anui BO3MOXKHOCTEH /ISl CaMOpPa3BUTHA M (OPMHPOBAHUS
KYJIbTYpBI JIMYHOCTH, €€ 0011el U (PyHKINOHATIBHON IPaMOTHOCTH;

2) BHOCHUT BKJIaA B (OPMHUPOBAHHE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
HOJPOCTKOB, HABBIKOB HUX CaMOCTOSATEJIbHOM yueOHOM IesTeabHOCTH, SKCIIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX ~ YMEHHWH, HEOOXOIUMBIX KaK B IIOBCETHEBHOM >KH3HH, TaK H B
npodecCuoHaIbHOM 1S TeIbHOCTH;

3) 3HAKOMHUT €O CrielU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBHI I[EJIOCTHOTO
B3IJISIa HA €OUHCTBO NPUPOABI M YEJIOBEKAa, SBIAETCS OTBETCTBEHHBIM JTallOM B
(GOpMUPOBAHNUN €CTECTBEHHOHAYUYHOM IPaMOTHOCTH TIOJPOCTKOB;

4) cnocoOcTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOILIEHUS K €CTECTBEHHO-HAyUHBIM
3HaHMUSIM, K TPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B SKOJIOIMYECKOe 0Opa3oBaHUE
IIKOJIbHUKOB.

Hazpanuble HampaBiieHuss B OOyYe€HUH XHMHMHM OOECIEUMBAIOTCS Clenu(puKon
COJIEp/KaHusl TNpEeAMETa, KOTOPBIM SBIAETCS NEAATOTMYECKH aJAlTHPOBAHHBIM OTPAXKEHHEM
0a30BOI HAyKU XMMHUU Ha ONPEJIEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc XumMum OCHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOEHHE OOYYarOIIMMUCS OCHOB
HEOPraHMYEeCKON XWMHUU W HEKOTOPBIX MOHATUH W CBEAEHUM 00 OTHENbHBIX OOBEKTax
OpPraHMYECKON XUMHHU.

CrpykTypa conepkanus npeamera copMupoBaHa Ha OCHOBE CHUCTEMHOIO MOAX0/1a K
ero uzyueHnto. CoaepxaHue CKJIaJbIBA€TCA U3 CUCTEMBI IMOHATUH O XMMHUYECKOM JJIEMEHTE U
BEIIECTBE W CHCTEMbl MOHATUH O XMMHUYecKoil peakuuu. OO0e 3TH CUCTEMBI CTPYKTYpPHO
OpraHM30BaHbl 110 IPUHIINILY [TOCIEA0BATEIBLHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUUECKUX
MPEJICTABICHU PA3HOTO YPOBHS: AaTOMHO-MOJIEKYJSIPHOTO YYEHHMsI KaK OCHOBBI BCETrO
ecTecTBO3HaHHUs, ypoBHs [lepnoanueckoro 3akona /[.1. MenneneeBa kak OCHOBHOIO 3aKOHA
XUMHUHM, Y4Y€HUS O CTPOGHHHM aroMa U XHUMHYECKOM CBS3HM, NPEICTaBICHUNH 00
NIEKTPOJINTUYECKOW  JTMCCOLMALMM  BELIECTB B  pacTBOpax. TeopeTudeckue 3HaHUS
paccMaTpUBAIOTCS HA OCHOBE OMIIMPUYECKH IIOJYYEHHBIX W OCMBICIEHHBIX (aKTOB,
pa3BUBAIOTCS TOCJIEIOBATENBHO OT OJHOTO YPOBHS K JPYrOMY, BBINOJHSS (YHKIMU
OOBSICHEHUS M MPOTHOZMPOBAHMSI CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPaKTUYECKOTO
IPUMEHEHHUS U TIOJYyUYEHHUS U3yYaeMBbIX BEILECTB.

Takas opranuzanus colep’kaHusi Kypca CIOoCOOCTBYET MpPEICTaBICHUI0 XUMHUYECKON



COCTaBJIIONICH HAyYHOHW KApTHUHBI MHpPA B JIOTMKE €€ CHUCTEeMHOW NpHUpoabl. Tem cambiM
obecrieunBaeTcs BO3MOXHOCTh (DOPMHUPOBAHUS Y OOyUYaIOIUXCS [IEHHOCTHOTO OTHOIICHUS K
HAyYHOMY 3HAHUIO M METOJlaM MO3HaHMs B Hayke. BakHO Takxke 3a- METUTh, YTO OCBOCHHE
COJIEpXaHUsl Kypca IPOUCXOAMUT C MPHUBICYCHUEM 3HAHMM M3 paHee H3YUYCHHBIX KYpPCOB:
«Oxkpyxaromuid Mupy», «buonorusi. 5—7 kiaccbl» U «Pusmka. 7 Kiacc».

[EJIN U3YUEHMA YYEBHOI'O ITIPEIMETA «XHUMUSI»

K HampaBieHuio NnepBOCTENEHHONW 3HAUYMMOCTH IIPH pealnu3aluu 00pa3oBaTeIbHbBIX
byHKuMi Tpeamera «XUMHS» TPAAULIHMOHHO OTHOCAT (OPMHUPOBAHUE 3HAHUKA OCHOB
XMMHUYECKON HayKU Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTUYECKOH JeATEIbHOCTH
YeJI0BEKa U KaK OJHOI0 M3 KOMIOHEHTOB MHPOBOM KYJbTYphl. 3ajada MpEeAMETa COCTOUT B
(GOpPMHPOBAHNUU CUCTEMbI XMMHUYECKUX 3HAHUN — Ba)KHEHIIUX (DAaKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX MOJOXKEHHUU, JOCTYIHBIX 0000IEHNI MUPOBO33PEHYECKOTO XapaKTepa, sA3bIKa
HayKH, 3HAHUH O HAY4YHBIX METOJAxX M3Y4YCHMS BEIIECTB U XMMHMUYECKHUX PEaKLUH, a TAKKE B
(OpMHUPOBAHUHU U Pa3BUTUU YMEHUN U CIIOCOOOB JI€ATEIbHOCTH, CBA3AHHBIX C IUIAHUPOBAHUEM,
HaOJIIOCHUEM U MPOBEIEHUEM XUMHUYECKOTrO HKCIEPUMEHTa, COOJIIOJCHUEM IpaBHJI
0e301acHOro 00paIIeHus C BEMIECTBAMH B 110 BCEHEBHOM JKU3HHU.

Hapsiny ¢ »TuM nenum wu3ydeHus IpeAMeTa B IPOrpaMME YTOUYHEHBl U
CKOPPEKTHUPOBAHBI C YUETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOT'O 00IIET0 00pa3oBaHUsl.
Cerozanst B 00pa3oBaHuu 0co00 3HAYMMOM MPU3HAETCS HAPABIEHHOCTh O0YUYEHMs HA pa3BUTHE
U CaMOpa3BUTHE JHYHOCTH, POpMHpOBaHWE €€ MHTEIEKTa M oOmel KyabTypsl. OOydeHue
YMEHHUIO YYUTBCS U MPOAOIKATh CBOE 0Opa30BaHME CaMOCTOSATENIILHO CTAHOBUTCS OJHOM U3
BOKHEHIINX (PYHKIUI y4eOHBIX IPEAMETOB.

B cBsA3M ¢ 3TUM Npu U3y4YEHUM MPEIMETa B OCHOBHOM ILIKOJIE JOMUHUPYIOLIEE 3HAUYECHUE

nproOpeNu Takue HeJsIH, Kak:

- (opMupoBaHHE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CaMOCTOSITEIbHOMY MPUHSITHIO pelIeHuH, CIOCOOHOI
a/IalITUPOBATHCS K OBICTPO MEHSFOILMMCSI YCIIOBHSIM KHU3HH;

- HampaBJIEHHOCTh OOyYeHHs Ha CHCTEMAaTH4YEeCKOe MNpUOOIIEHHE Yyyaluxcs K
CaMOCTOSITEJIbHOM T103HABAaTENbHON JAESITEIBHOCTH, HAyYHBIM METOJAM I03HAHHA,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

- o0ecrieyeHHe YCIOBHMH, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOUIMMUCS OIbITa
pa3HoOOpa3HOW JEsITeNbHOCTH, TMO3HAHHUS W CAMOIO3HAHMS, KIIIOYEBbIX HaBBIKOB
(KJIFOUEBBIX KOMIETEHIUI ), UMEIOIUX YHUBEPCATIbHOE 3HAUCHHE ISl PA3JIMYHBIX BUJIOB
JeSITEIIbHOCTH;

- (QopmupoBaHuE yMEHHMH OOBSCHATh M OLIEHUBATh SIBJICHUS OKpPYXKAlOIIEro MHUpa Ha
OCHOBaHUU 3HAHUH U ONBITA, [IOJTYUYEHHBIX IIPU U3yUYEHUU XUMUU;

- (opmupoBaHue y o0yyaromuxcs ryMaHUCTUYECKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTH
XUMHUYECKUX 3HAHMUU JUIsI BBIPAOOTKU SKOJIOTMYECKU I1eJIeCOO00pa3HOro MOBEJEHHS B
OBITY U TPYJIOBOM JIEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAroIIeH
IPUPOIHON Cpeabl;

- pa3BUTHE€ MOTHBAallMU K OOYYEHHWIO, CHOCOOHOCTEM K CaMOKOHTPOJNIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHMs OOIIEUEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY TTPO(IISI U HANTPABIEHHOCTH JTAJIbHEUIIIETO0 00yUeHUS.

MECTO YYEBHOI'O [IPEIMETA «XUMU» B YHEBHOM IIJIAHE

B cucreme oOuiero o6pasoBanusi « XuMus» MpU3HaHa 00s13aTeNIbHBIM Y4eOHBIM MPEIMETOM,
KOTOPBII BXOJIUT B COCTaB MpeAMETHON obsacTi «EcTecTBeHHO-HaYUYHbIE TPEIMEThI.

VY4eOHbIM MJIaHOM Ha €€ n3y4yeHHe OTBeZeHO 136 yueOHbIX YacoB — MO0 2 Y B HEZENIO B 8 U
9 kyaccax COOTBETCTBEHHO.



Jlia kakaoro Kiacca MpeayCMOTPEHO pe3epBHOE ydeOHOe BpeMsi, KOTOPOE MOXKET ObITh
UCIOJIb30BAaHO YYAaCTHHUKAMH OOpa3oBaTENbHOrO IMpolecca B LeIsIX (popMuUpoBaHUS
BApUATUBHOW COCTABJISIONIEH COJEp)KaHUSI KOHKPETHOM pabouedd mporpammbl. Ilpu stom
oOsi3aTenbHasi (MHBapUaAHTHAs) 4YacTh COJACPIKAHUS IPEeIMETa, YCTaHOBJIEHHas paboueit
IPOrpaMMoOii, U BpeMsi, OTBOJIMMOE Ha €€ U3yueHue, TOJKHBI ObITh COXPAHEHBI MIOJTHOCTBIO.

B crpykType pabodeil mporpamMmbl HapsAy C TIOSCHUTEIBHOW 3alHMCKOW BBIJIEICHBI
CJEIYIOLINE pa3Ieibl:

- IUIAaHUpYeMbIe pPEe3yJibTaThl OCBOCHUS Y4eOHOro mpeaMmera «XUMHs» — JHYHOCTHBIEC,
MeTalpeAMETHBIE, TPEAMETHBIE;

- cojep)kaHue yueOHOro npeaMera « XMMHS» 110 rojlaM 00y4eHus;

- TEMAaTHYECKOE IIJJAaHUPOBaHUE, B KOTOPOM JCTAIM3UPOBAHO COAECPKAHHUE Ka)XIOH
KOHKPETHON TE€MbI, YKa3aHbl KOJINYECTBO YACOB, OTBOJUMBIX Ha €€ U3yUEHUE, U OCHOBHbIE
BUJbl YUeOHOM NeATeIbHOCTH yueHUKa, (hOopMHUpYeMble MpPU HU3YUYCHHH TEMbl, MPUBEIEH
[IEpEeYEHb JIEMOHCTpALMil, BBIIOJHSAEMBIX YUMTEIEM, U IEPEYEHb PEKOMEHIYEMBIX
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX PAOOT, BBHIOTHAEMBIX YUAIIUMUCS.

COAEPXAHUE YYEBHOI'O ITPEAMETA «XUMU»

8 KJIACC

IlepBoHaYyaJIbHbIE XUMUYECKHUE MMOHATUS

IIpenmer xumuu. Poib xumuu B ’kU3HM 4yenoBeka. Tena u Bewectsa. dusnueckue cBoiicTa
BelIeCTB. ArperaTHoe cocTosiHue BelecTB. [loHsTHEe 0 MeTO1aX MO3HAHUSA B XUMUU. XUMUS B
cucreMe Hayk. YucTble BemecTBa U cmecu. CrocoOsl pa3zienenus cMeceil.

AToMbl U MoOJIEeKyNlbl. XUMHUYECKHE 31eMEHThl. CHUMBOJIBI ~ XMMHUYECKHX 3JIEMEHTOB.
IIpocTble 1 ClloKHBIE BelIeCTBA. ATOMHO MOJIEKYJIIPHOE YUEHHE.

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHOcuTeNnbHAass aToMHasg Mmacca. OTHOCHTENbHAs MOJIEKYJISIpHAs Mmacca.
MaccoBast 1011 XMMHUYECKOT'0 3JIEMEHTa B CO€IMHEHUU.

Ou3nyeckue M XMMHUYECKUE SBICHHUSA. XMMHMUYECKas peakuus M e€ NPU3HAKU. 3aKOH
COXPAaHEHHs Macchl BELIECTB. XHUMHUECKHe YypaBHeHUs. Kiaccuukanus XUMHYECKHX
peakiuii (CoeAnHeHMs, Pa3I0oKEeHHs, 3aMellIeHus, 0OMeHa).

XUMUYECKUH IKCOEPUMEHT: 3HAKOMCTBO C XMMHMUYECKOH MOCYA0H, C MpaBUiIaMH paboThl B
nabopaTopuu M TnpuEMaMH OOpalleHus ¢ J1a0opaTOpHbIM OOOPYAOBAaHUEM; H3Y4YEHHE U
onucaHue (U3MYECKHX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEUIECTB; HaOJIO/IEHUE
¢u3nyeckux (IUIaBICHHE BOCKa, TasHUE JIbJa, PACTHUpaHUE caxapa B CTYNKE, KUIIEHUE U
KOHJICHCALlUsSl BOJbI) M XUMHUYECKUX (TOpPEHHME CBEYM, NMPOKAIMBAHME MEIHOW IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCJIOTOW) SBJIEHUH, HAONIOJIeHWEe W OMNHMCAaHUE IPU3HAKOB
MPOTEKAaHNs XUMUYECKUX peaklHil (paziokeHue caxapa, B3auMOJCICTBIE CEPHOM KHUCIOTHI C
xjopuoM Oapusi, pasnoxenue ruapokcuna menu(ll) mpu HarpeBaHuu, B3auMoJeHcTBUE
xkene3a ¢ pactBopom conu Meau(ll)); u3 yueHue crocoOoB paszaesieHusi cMeceil (¢ MOMOIIbIO
MarHuTa, (UIbTpOBaHWE, BHINApUBAHHUE, AMCTIILIIAIMSA, Xpomartorpadus), MpOBeACHUE
OYHCTKM TOBAPEHHOW COJM; HAONIOJACHHE M ONHCAHHE pPEe3yJbTAaTOB IPOBEIEHUS OIBITA,
WUIIOCTPUPYIOUIETO  3aKOH ~ COXPAaHEHUS  MacChl;  CO3JAHME  MOJENEH  MOJEKYJ
(ImapocTepKHEBBIX).

Baxuelinme npecTaBUTe HEOPraHUYECKUX BEIIECTB

Bo3agyx — cmech razos. CoctaB Bo3nyxa. Kucinopoa — 31eMeHT M IPOCTOE BELIECTBO.
Haxoxnenue kwuciopoma B mpupoje, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA (peakiuu
roperus). Oxcuapl. [Ipumenenne kuciaopoga. CrmocoObl TONyYEHHUs KHUCIOpoJa B




nabopaTopud M npoMblnuieHHOcTH. KpyroBopor kucimopoga B npupone. O30H —
AIUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA.

TennoBoil >pdexT XUMHYECKOM peakiuH, TEPMOXMMUYECKHE YpaBHEHUS, 3K30- U
SHAOTEPMHUUYECKUE peakUuu. TOIUIMBO: yroib W METaH. 3arpsA3HEHHE BO3/yXa, YCUJIEHHE
HApHUKOBOTO 3P QeKTa, pa3pyLIeHHe 030HOBOI'O CIIOS.

Bongopon — »anemeHT u mpocroe BemiectBo. HaxoxkneHue Bojopoga B IIPUPOAE,
¢bu3nyeckrue 1 XMUMHUYECKHE CBOMCTBA, IPUMEHEHUE, ClIOCO0b! Toay4YeHus. KucioTsl u comu.

KonunuectBo BemectBa. Monb. MossipHas macca. 3akoH ABoraapo.

MoinsipHblil 00bEM ra30B. Pacu€Tbl 10 XUMHUUECKUM YPABHEHUSIM.

®usnueckue cBolicTBa BOAbl. Boma kak pactBopurens. PactBopsl. HaceleHHbIE U
HEHaCBILICHHBIE PacTBOpBL. PacTBopuMOCTh BemiecTB B Boje. MaccoBast [0Js BEILECTBA B
pactBope. XUMHUUYECKUE CBOMCTBA BoAbl. OcHOBaHUs. Poiib pacTBOPOB B MPUPOAE U B XKHU3HU
yenoBeka. KpyroBopoT Boabl B pupoje. 3arpa3HeHre NpUpOIHBIX Bof. OXpaHa M OYMCTKA
IIPUPOJIHBIX BOJ.

Knaccupukanus Heopranmdeckux coeauHeHuil. Oxcunpl. Kiaccudukanus OKcHIOB:
coieoOpasymomue (OCHOBHBIE, KHCIOTHBIE, aM{QOTEpHbIE) ©  HecoieoOpasyromue.
Homenknarypa okcuJoB (MexayHapoJIHass U TpuBHAIbHas). DU3MUECKHME U XUMHUYECKUE
cBOKcTBa OKCHOB. [losryueHne okcuaoB.

OcHoBanust. Knaccudukanuss oOCHOBaHMH: MIETOYM U HEPACTBOPHMBIE OCHOBAHUS.
Homenxnarypa ocHoBaHMil (MexayHapoiHas U TpuBHajbHas). PU3NUECKHE U XUMHYECKHE
cBolicTBa ocHOBaHMMU. [Tomyuenne ocHoBaHU.

Kucnorel. Knaccudukanus kucinor. HomenknaTypa kuciaor (MexayHapoiHas U
TpuBHanbHas). Ousndeckre U XUMHUYECKHUE CBOMCTBA KUCIOT. Psi aktuBHOCTH MeTaioB H.H.
bekerosa. [lonyuenue kucnor.

Conu. Homenknarypa coseil (MeXIyHapoaHas U TpuBHaibHast). PU3MUECKUE U XUMUYECKHE
cBoricTBa cosell. [lonyuenue coieil.

I'enernueckas CBA3b MEXKAY KJIaCCAMHM HEOPraHMYECKUX COCIUHEHUM.

XUMUYECKUH IKCIIEPUMEHT: KaU€CTBEHHOE ONPEEIIEHUE COJAEPKAHUS KUCIOPOJa B BO3JIyXE;
NoJIlyyeHue, coOMpaHue, pacro3HaBaHUE U H3y4YE€HHE CBOWCTB KHCIOpOJa; HaOIro/eHue
B3aMMOJICIICTBUSl BEIIECTB C KHUCIOPOJOM U YCIOBUS BO3HUKHOBEHHUS M IpEKpalleHus
ropeHust (moskapa); O3HAKOMJIEHHME C o00pa3lamMu OKCHJIOB U OIMCAaHHE HX CBOMCTB;
MoJlyueHue, coOupaHMe, pacllo3HaBaHME M M3yYEHUE CBOMCTB BOJOpoAa (TOpEHHE);
B3auMojzieiicTBue  Bojopoga ¢ okcugoM  Meau(ll)  (BO3MOXKHO — MCHOJIB30BaHUE
BUJIEOMATEpHAIIOB); HaOJt0/IeHHE 00pa3lloB BEIECTB KOJUYECTBOM | MOJIb; HCCIIEJOBaHHE
0COOEHHOCTEM pacTBOPEHHUS BEIIECTB C PA3JIMYHONM PacTBOPUMOCTBIO; IPHUTOTOBIICHHUE
pacTBOpPOB C OMNPENEIEHHON MacCOBOW JI0JEH PACTBOPEHHOTO BEILECTBA; B3aMMOJCHCTBHE
BOJIbI C MeTaJUlaMu (HaTpUeM U KaJlbI[MeM) (BO3MOYKHO MCIIOJIb30BaHHE BHJIEOMATEPUAIIOB);
OIpe/ieJIeHUE PACTBOPOB KHUCIOT M ILIEJIOYEH C MOMOIIbIO HHAMKATOPOB; MCCIEI0BaHUE
00pa3lloB HEOPraHMUYECKUX BELIECTB Pa3IMYHBIX KJIACCOB; HAOIIOJCHNE U3MEHEHHS OKPAacKU
MHMKAaTOPOB B pacTBOpax KUCIOT U ILIeN0Yel; u3ydyeHue B3aumoeiicteus okcuaa menu(ll) c
pacTBOPOM CEPHOM KHUCIJIOTBI, KUCJIOT C METajlIlaMH, PEaKLUil HEUTpalu3aluu; IOJyueHHUE
HEpPACTBOPUMBIX OCHOBAaHUM, BBHITECHEHHE OJHOIO MeTajula JAPYTMM M3 pacTBopa COJIU;
pElIeHNEe SKCIEPUMEHTAIBHBIX 3a1ad 1o TeMme «BaxHeimme kKiaccel HEOPraHWYECKUX
COECIMHEHUI.

Ilepmomuueckuii  3akoH ®  Ilepmojamdeckas CHCTEMa XHUMHYeCKHX diaeMeHToB JI.W.
MengeneeBa. CTpoeHHE aTOMOB. XUMHYECKAsS CBS3b.
OKHMCIINTEIHFHO-BOCCTAHOBUTEIBHEIC PEAKITHH

[TepBbie MOMBITKU KiIacCU(DUKAIINKE XUMHUECKUX dIeMEHTOB. [[oHSATHE O rpymmax CXOIHBIX
AJIEMEHTOB (IEJIOYHbIE M IIEJTOYHO3EMENIbHBIE METAJUIbl, TaJOTE€Hbl, WHEPTHBIC Ta3bl).
DNeMeHTHI, KOTOPhIe 00pa3yloT aM(OTEPHBIE OKCUIBI U THIPOKCH/IBI.

[lepnonnueckuit 3akoH. Ilepuonmueckass cucrtema xumuyeckux dnemeHtoB [[..




MenneneeBa. Koporkonepuognas u amuHHonepuoaHas (opmbl Ilepronnueckoit cucTembl
xumuyeckux avieMeHtoB J[.M. Menneneesa. Ilepuoasl m rpynmbl. DU3HYECKUN CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sifep. M3otonsl. DnekTpoHbl. CTpOEHUE 3INEKTPOHHBIX
ob6onouek atomoB TmepBbIX 20 xmmuueckux siemeHToB Ilepuommveckoit cucrtemsr J[.U.
MenpeneeBa. XapakTepuCTHKAa XUMUUYECKOT0 3JIEMEHTA 10 €0 MOJI0KEHUIO B IEPUOIUUECKON
cucteme /.M. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyIllIlaM M nepuoaaMm. 3HadeHue [lepumonnueckoro 3akoHa u
Ilepnonrueckoil CUCTEMBI XMMUYECKUX JJIEMEHTOB Ul PAa3BUTHsA HAyKu U npakTtuku. J[.J.
MenpeneeB — yU4E€HbIA U TpaXkKJaHUH.

Xumunueckas cBsa3b. KoBaneHTHas (1oJisipHasi U HENOJIIpHasi) CBA3b.

DIeKTpOOTPULIATENbHOCTh XUMHUECKUX 3JIEMEHTOB. MloOHHAs CBSA3b.

Crenenp OKHCIJICHHUS. OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE peakiuu. IIponeccs
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIN.

XUMUYECKUI HKCHEPUMEHT: H3Y4YEHHE OO0pa3loB BELIECTB METAVIOB U HEMETAIIOB;
B3aUMO/ICHCTBUE T'MIPOKCHAA LIMHKA C pACTBOPAMHU KUCJIOT U IIEJI0YEH; POBEICHHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —peakuuil  (ropeHue,
PEaKIuu pa3ioKeHUs, COSTUHEHUS).

MexnpenmeTHbie CBI3U

Peanmzanust  MeXmnpeaMeTHBIX cBsizei npu U3yYeHUH XUMUU B 8 Kiacce
OCYIIECTBIISICTCA Yepe3 MCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, Tak W
NOHATHH, SBISIOMNXCA CHUCTEMHBIMH JUIS OTICIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OOm1re ecTeCTBEHHO-HAYyYHBIC MMOHITHSA: HAYYHBIA (aKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIN3,
CHHTE3, KIacCU(pHKANUs, MEPUOJUYHOCTh, HAOIIOAEHUE, AKCIIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHUE, MOJIEIb, SIBIICHUE.

®dusnka: Martepus, aroM, OSJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIUA, H30TOIIBI,
pPaZMOaKTHBHOCTh, MOJIEKYJA, DJIEKTPUYECKHNA 3apsijl, BEUIECTBO, TEJIO, 00BEM, arperaTHOE
COCTOSIHUE BEIIeCTBa, ras, (pu3nyeckue BETUYMHBI, €AMHULIBI U3MEPEHHs, KOCMOC, TJIAHETHI,
383151, ComHIle.

buonorus: porocunTes, npixanue, 6uocgepa.

I'eorpadus: atmocdepa, runpochepa, MUHEpPaIbI, TOPHBIE TIOPOJIbI, ITOJIE3HBIE HCKOIIAEMBbIE,
TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemtecTBO M XMMHUECKasl peaKIINs

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema XuUMHYeCKHX dsemeHTtoB 1.
MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XHUMHUYECKUX
3JIEMEHTOB IIEPBBIX TPEX IMEPUOJOB, KalUs, KaJIbLUsS U UX COCAUHEHUN B COOTBETCTBHUH C
MOJIO)KEHUEM 3JIeMEeHTOB B [leproinueckoil CucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHABl XMUMHYECKOM CBSI3M. THIBI KPUCTAUNIMYECKUX PEUIETOK,
3aBUCUMOCTh CBOMCTB BEILECTBA OT THUMA KPHUCTAJUIMYECKOM PEIIETKH U BUJIA XUMHUYECKOU
CBSI3H.

Knaccudukanmmss W HOMEHKJIATypa HEOPraHWYECKHX BEHIECTB (MEXIyHapO HAS u
TpUBHAIIbHAS ). XUMHYECKUE CBOWCTBA BEILIECTB, OTHOCAIIMXCS K PAa3JIUYHBIM KJlaccam
HEOPraHWYECKUX CO- €IMHEHUMN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukanus XUMHYECKUX pPEaKIHid MO Pa3TUYHBIM MpU3HAKaM ([0 YUCITY U COCTaBy
YYaCTBYIOIIUX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, MO H3MEHEHHUIO CTEICHEH
OKHCJICHUS XUMHUYECKHX JJIEMEHTOB, IO 0OpaTUMOCTH, MO YYACTHIO KaTajau3aTopa). DK30- U




SHIOTEPMHUUECKUE PEAKIIMH, TEPMOXHUMUYECKHE YPABHEHUS.

[Tonatue o ckopocTH XMMHYecKOH peakiuu. lloHsTHE 00 OOpaTHMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOIrEeHHBIX M TIeTeporeHHbIX peakuusx. Ilonstue o
XMMHAYECKOM paBHOBecHH. DakTOphl, BIMSIONIME HAa CKOPOCTh XHMHYECKOH peakuuu |
MIOJIOKEHUE XUMUYECKOTO PaBHOBECHSL.

OKUCINTENEHO-BOCCTAHOBUTENILHBIC peaKIuu, HIIEKTPOHHBIH OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM pEaKIHH. CocraBnenue ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUH C HCIOJB30BAaHUEM METOJa 3JIEKTPOHHOTO
OanaHca.

Teopust >MEKTPOIUTHUECKON IUCCONMAIIUHN. DJIEKTPOIUTHI U HEIIEKTPOIUTHL. KaTnoHsl,
aHUOHBI. MeXaHM3M JUCCOLMAlMM BEUIECTB C PA3JIMYHBIMM BHJAMH XUMHYECKOH CBSI3H.
Crenenp auccounanyu. CUIbHbIE U claOble AIEKTPOIHTHI.

Peakuun moHHOro oOMeHa. YClIOBHSI MPOTEKAHUS PEAaKUUH MOHHOrO OOMEHa, MOJIHbIE U
COKpalIEHHbIE MOHHbBIE YpaBHEHUS peakiuil. CBOWCTBAa KUCIOT, OCHOBaHUM U COJIEH B CBETE
IIPEJCTaBICHUNA 00 3JIEKTPOJUTHUYECKONW auccouuanuu. KadecTBeHHbIE peaklMM Ha HOHBI.
[TonsiTHE O THAPOIN3E COJIEH.

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTAUIMUECKUX PEIETOK
HEOPTraHMYECKUX BEIIECTB — METAJUIOB W HEMeTauioB (rpadura W aiamasa), CIIOKHBIX
BEIIECTB (XJIOpUAA HATPHs); UCCIEI0BAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakluu OT
BO3JCUCTBUSl PAa3IMYHBIX (DAaKTOPOB; HCCIENOBAaHHE dJIEKTPOIPOBOJHOCTH  PaCcTBOPOB
BEIIECTB, IpoLecca JUCCOLMALUU KHUCIOT, Ienoded M coyieil (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPO- BEIACHUE OIBITOB, WJUTIOCTPUPYIONIMX TPU3HAKK TPOTEKAHUS
peakiuii MOHHOro obmeHa (oOpa3oBaHHME OCajKa, BbIJEJIEHHE TIa3a, oOpa3oBaHHUE BOJbI);
OTBITOB, WJUIIOCTPUPYIOUIMX  HPUMEpPHl  OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX — PEaKIUiA
(ropeHue, peaklMU pa3IokKeHUs, COCTUHEHHUs); PaclloO3HABaHUE HEOPIaHMYECKUX BEIIECTB C
MOMOIIIBI0 KAYECTBEHHBIX PEAKIIMIA Ha HOHBI; pEIIeHNE SKCIIEPUMEHTAIbHBIX 3a1a4.

Hemerannbl U ux coelMHeHUs

OOmast xapakTepucTuka rajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHBIE
creneHn okucieHusa. CtpoeHue u (U3NYECKUe CBOWCTBA MPOCTHIX BEUIECTB — TaJOTEHOB.
XUMHUECKHEe CBOMCTBA Ha MpUMepe XJopa (B3aMMOAEHCTBHE C METalllaMM, HeMeTalaMH,
mienoyamu).  XiopoBogopon. ComnsiHas KUCIIOTa, XMMHYECKHE CBOWCTBA, IOJIY4YEHHE,
npuMeHeHue. JlelicTBue XJiopa M XJOpPOBOJAOpOJAa Ha OpraHU3M uejoBeKka. BakHeimme
XJIOPUJIBI U UX HAXOXACHUE B IPUPOJIE.

OOmast xapaktepuctuka »31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHMUS.

Crpoenue u Gpu3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/A U Cepbl. AJUIOTPOIHbIE
MoauUKaAIMU KUCIOpOoJa U cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOMOPOJ, CTPOCHHUE,
¢usnyeckue M XuMHUUecKue cBOMCTBA. OKCHABI cepbl Kak MPEICTABUTEIM KHCIOTHBIX
okcuaoB. CepHast KHCIIOTa, ((U3NIECKUE U XUMUYECKHUE CBOMCTBA (00IIMe KaK MpeCTaBUTENs
Kjlacca KHCIOT M crneuuduyeckne). XUMHUYECKHE pEaKIUH, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO crocoba moiydeHust cepHoi kucnotTbl. [Ipumenenuwe. Conu cepHoi
KHUCJIOTHI, KaueCTBEHHAsi peakius Ha cyibdar noH. HaxoxxaeHue cepbl U €€ COeUHEHUH B
npupoae. XUMHUYECKOE 3arps3HEHHE OKPYKaIoIIEH Cpellbl COSTUHEHUSIMH Cepbl (KUCIOTHBIE
JI0XK/U, 3arpsiI3HEHNE BO3/1yXa M BOJOEMOB), CIOCOOBI €ro MpeI0TBPaIIeHuUs.

OOmiass xapakTepucThKa 31eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEepPHbIE CTETIEHU OKUCIICHHUS.

A30T, pacrpocTpaHeHHe B Ipupoje, (pu3nueckue W XuMudeckue cpoiicTBa. Kpyrosopot
azora B Ipupoje. AMMHAK, ero (u3M4YecKHe M XMMHUYECKHE CBOWCTBA, MOJYy4YEHUE U
npumeHenue. ColM aMMOHUS, MX (QHU3NYECKHE W XHUMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KayecTBeHHast peakiys Ha HOHBI aMMOHHUS. A30THasi KMCJIOTa, €€ MmojlyueHue, Gu3ndeckue u
XMMHYECKHE CBOWCTBa (00IIMEe KaK MpeJICTaBUTENsl Kjacca KHUCIOT U creuuduyeckue).




Hcnons3oBaHre HHUTPATOB W COJIEH aMMOHHS B Ka4eCTBE MHUHEPAIBHBIX YJIOOPCHHIA.
XHUMHYECKOE 3arpsA3HEHUE OKPYIKAIOUIEH cpeibl COEIMHEHUSMHU a30Ta (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/1yXa, TOYBBI U BOJAOEMOB).

docdop, amnorponHsie MoguduKamu Gochopa, puzNIEeCKHe U XMUMHUYECKHE CBOICTBA.
Okcun  dochopa(V) u  dochopHas xucimora, (U3MYECKUE W XHUMHYECKHUE CBOMCTBA,
nonyyenue. McnonszoBanue ¢pocharoB B kKauecTBe MUHEPAIBLHBIX YAOOPECHUH.

OO6mass xapaktepucThka 3JeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

VYrnepoa, amaoTponHble MoIU(UKAIMM, PACHPOCTpaHEHUE B MpuUpoAe, (U3NYECKUE U
XHUMHYeCKHe cBoiicTBa. Ancopbums. KpyroBopot yriepona B nmpupoae. OKcHIbl yriaepoaa, ux
dbusznyeckue W XMMUYECKUE CBOICTBa, JEWCTBHE HA JKUBBIC OpPraHU3MBbI, MOJIY4YEHHE U
MpUMEHEHHE. DKOJIOTMYEeCKUe MpoOseMbl, CBsi3aHHbIe ¢ OkcuaoMm yriaepona(lV); rumoresa
100aNbHOTO MOTEIUICHUS KJIMMaTa; MapHUKOBBIN 3 dexT. YrompHas KucioTa u e€ coyid, ux
¢u3nveckue U XUMHUYECKUE CBOMCTBA, MOJMyYeHHE U puMeHeHne. KadecTBeHHast peakuus Ha
KapOoHaT uWoHbI. lcmonb3oBaHue kapOOHATOB B OBITY, MEIUIUHE, MPOMBIIUIEHHOCTH U
CEJIBCKOM XO35IMCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHMX BEIIECTBAX KAaK O COSAMHEHMSIX YIJepoja
(MeraH, 3TaH, STWJEH, ALETWJIEH, 3TaHOJI, IJIMIEPUH, YKCyCHas Kuciora). VX cocraB u
xuMuueckoe crpoenue. lloHATHe O OHOJOTMYECKH Ba)KHBIX BEIIECTBAX: >KMpaX, Oerkax,
YII€BOJaX — U MX POJIM B KM3HU 4elloBeka. MarepuanbHOE €IMHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnueckue M XHMHUYECKHE CBOICTBa, MOJIY4YEHHE U IPUMEHEHUE.
Coenunenus kpemHust B mpupone. OOmue mnpexacraBieHuss o6 oxcuae kpemuusi(IV) u
KpeMHHEBOH Kuciote. CHIIMKATHI, X MCIIOJIb30BaHUE B OBITY, MEIULIMHE, IIPOMBIIUICHHOCTH.
Baxkneiiimume crpoutenbHble MaTepHalbl: KEPaMHKa, CTEKJIO, LIEMEHT, OETOH, KeIe300eTOoH.
[TpoGsieMbl 0€3011aCHOTO UCIIOJIB30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HU.
XUMUYECKUH IKCOEPUMEHT: M3Y4YeHHE 00pa3lioB HEOPTaHMUECKUX BEIIECTB, CBOMCTB COJISTHOM
KHCJIOTBI; MTPOBEJIEHUE KaYECTBEHHBIX PEaKIMI Ha XJIOpUJ MOHBI U HaOJIO/IEHHE NPU3HAKOB
WX MPOTEKAHHUS; OTBITHI, OTpaXkarolre (Hhu3nuecknue 1 XUMUIECKHe CBOICTBA TaJIOTEHOB U UX
COEIMHEHUI (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C OOpasuaMu
XJIOPU/I0B (TaJIOT€HUIOB); 03HAKOMJICHHE ¢ 00pa3liaMu cepbl U €€ COeMHEHUSMH (BO3MOXKHO
WCIIOIb30BaHUE BHUJEOMATEPHUANIOB); HAOMIOIEHHE TIpoliecca OOYTIMBaHHS caxapa ToJ
JNEUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIOTBI, HM3yYEHHME XHUMHYECKHUX CBOMCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, MPOBEACHHE KAYECTBEHHOW pEaKIUu Ha Cyib(aTr HOH U
HaOroieHNe MpHU3HaKa e€ NMpPOTEeKaHUs; O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOMCTBaMH a30Ta,
dbochopa m ux coenuHEHH (BO3MOXHO HCIOJb30BAaHUE BHJIEOMATEpPHAIOB), OOpa3aMu
a30THBIX U (ocOpHBIX yAO0OpeHMIi; ModydeHHue, coOOMpaHue, pacrno3HaBaHWE U U3yueHHE
CBOMCTB aMMHaka; MPOBEJCHNE KAaUYeCTBEHHBIX peakluil Ha MOH aMMOHMS U ¢pocdar-uoH u
M3y4Yy€HUE NPU3HAKOB MX MPOTEKaHWs, B3aUMOJEUCTBUE KOHLEHTPUPOBAHHOW Aa30THOMU
KHCIIOTBI C MEbI0 (BO3MOYKHO MCIIOJIb30BAaHHE BHJIEOMATEPHANIOB); H3yUE€HUE MOJeNen
KPUCTAUIMYECKUX PEHIETOK anMasa, rpaduta, (QyiepeHa; O3HAKOMIIEHHE C MPOIECCOM
a71copOLMU pacTBOPEHHBIX BEIIECTB aKTHMBHUPOBAHHBIM YIJIEM U yCTPOMCTBOM MPOTHBOTasa;
noJiyyeHue, coOupanue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB YIJIEKUCIIOTO Ia3a; MpOBeIeHUE
KaueCTBEHHBIX peakuuid Ha KapOOHAT- W CHJIMKAT-UOHBI M H3Y4YEHHE MPHU3HAKOB UX
IIPOTEKAHUS; O3HAKOMJIEHHME C NPOAYKIMEW CHIMKATHOM NPOMBIIUIEHHOCTH; PpELICHHE
9KCIIEPUMEHTAJIBLHBIX 3aa4 1o TeMe «BakHeliie HeMeTabl U UX COeTUHEHUS».

MerTajulbl ¥ UX COEAMHEHHUS

OO01mas XxapakTepuCTHKa XUMUYECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBAHUU WX TIOJIOKEHUS
B Ilepmoguueckoii cucreme xumuueckux sneMeHToB .M. MenneneeBa u cTpoeHHs] aTOMOB.
Crpoenue MeramioB. MeTtaminyeckas CBA3b MU METAUNIMYECKAs] KPUCTAJUIMYECKash peneTka.
DNEeKTPOXUMHUYECKUN PSl HANPsDKEHUH MeTaioB. DU3MUECKHEe W XUMHYECKHE CBOMCTBA




MetaiioB. OO6mmMe crnocoObl mofyuyeHuss MeTayuioB. [loHsATHE O KOppO3MM METAIOB,
OCHOBHBIE CITIOCOOBI 3amIUTBI WX OT Koppo3uu. CruiaBel (cTaib, YyTyH, TIOPATFOMHHHMA,
OpoH3a) U UX MPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[lenounsle Metamabl: mosioxkeHue B lleprognyeckoi cucteMe XMUMHYECKUX 3JIEMEHTOB
JI.U. MeHngeneeBa; CTpoeHHME HMX aTOMOB; HAaxoOXJIE€HHE B mnpupoae. Puznueckue u
XMMHUYECKHE CBOWCTBA (HAa mpuMepe HaTpus U Kanus). OKcHIbl U TUAPOKCUABI HATPUS U
kanus. [I[puMeHeHne ea0YHbIX METAaJUIOB U UX COCIMHEHHM.

[IlesrounO3eMeENBbHBIE METAIUIBI MArHUM U KaJbLUU: T0JI0KeHUE B [leproaudyeckon cucreme
xumuyeckux syeMeHToB JI.JM. MeHneneeBa; CTpoeHHE WX aTOMOB; HaXxOXKJIEHUE B IPHUPOJE.
DU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus U Kajiblusa. BaxkHelIne COeqUHEHUS KAJIbLUS
(okcun, rugpokcun, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxenue B Ilepuoguueckoil cucreme XumHuueckux diemeHtoB J[.U.
MeHngeneeBa; CTpoeHHME aroMa; HaxoXieHue B mpupoje. dusmyeckne M XUMUYECKUE
CBOCTBA aTFOMUHUS. AM(OTEpHBIEC CBOMCTBA OKCUA U THAPOKCHUIA ATFOMUHHUS.

Kenezo: mnonoxenne B Ilepuogmueckoil cucreMe Xumuueckux anemeHTtoB JI.U.
MenneneeBa; CTpoeHHE aTroMa; HaxoXieHue B mpupoje. Dusmdyeckue M XUMHUUYECKUE
cBoiicTBa kene3a. Oxcuabl, ruapokcuasl U comu skenesa(ll) m sxenesa(Ill), mx cocras,
CBOICTBA U MOJYyYCHHE.

XUMUYECKUH JKCIIEPUMEHT: O3HaKOMIIEHHE C O00pa3llaMM METaUIOB M CIUIaBOB, HX
(U3MYECKUMH CBOMCTBAMM; H3yYECHHE pE3YyJIbTAaTOB KOPPO3UHM METAUIOB (BO3MOXKHO
UCIIONIb30BaHUE BUIEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEWUCTBUSA OKCHAA KalblUi U
HaTpUsi C BOJOM (BO3MOXKHO HCIIOJIb30BAHME BHJICOMATEPUAIIOB); HCCIEIOBAHUE CBOMCTB
KECTKOM BOJBI; TpOIECcCa TOPEHHUs JKele3a B KHUCIO- PofAe (BO3MOXHO HCIIOIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIMi Ha HMOHBI (MarHusi,
KaJblKs, aTroMuHus, 1uHka, sxene3a(ll) u xeneza(Ill), meau(Il)); HaGar0aEeHNE W OMMCaHUE
MPOILIECCOB OKPAIIMBAHMS IUIAMEHHM HMOHAMH HAaTpusi, Kaldusi W Kalblus (BO3MOXKHO
UCIIONIb30BaHUE BHUIEOMATEPUAJIOB); HCCIeIOBaHUE aM(OTEPHBIX CBOWCTB THJIPOKCHA
AITIOMUHMS ¥ TUJIPOKCUA ITUHKA; pellIeHNne HKCIIEPUMEHTANIbHBIX 3a71a4 1o TeMe «Bakuenme
METaJUIbl U X COEAMHEHUS.

X¥MHA U OKpY KaroLas cpeia

HoBbele Marepuansl M TexHosoruu. BemecTtBa M maTepuaibl B ITOBCEIHEBHOW JKU3HU
yesloBeKka. XUMHS U 3110pOBbe. be3omacHoe UCIONb30BaHUE BEIIECTB U XUMUUYECKUX PEAKLUN
B ObITy. IlepBast momols Npyu XUMUYECKUX 0KOrax M OTpaBleHUsX. OCHOBBI 3KOJOTHYECKON
IPaMOTHOCTH. XHMHYECKOE 3arps3HeHHe OKpyXkKarolled cpenbl (IpeienbHas IOMycTHMAas
koHUeHTpauus Beniects — [1/IK) Ponp XxumMuu B perieHuu 3K0J10rn4ecKux mpooieM.

[TpupoaHble UCTOUYHUKU YTIEBOAOPOAOB (Yrojb, MPUPOAHBIA ra3, HEPTH), MPOIYKTHl UX
nepepadoTKU, UX POJib B OBITY M MPOMBIIIJIEHHOCTH.

XUMHUYECKUHN HKCIEPUMEHT: U3ydeHHue oOpa3loB MaTepHalIOB (CTEKJIO, CIUIaBbl METaJIOB,
MOJIMMEPHbIE MaTEpPUAJIbI).

MexnpeaMeTHbIE CBA3U

Peanu3anus MeXnpeIMETHBIX CBS3€ld IIPU M3YYEHHHM XUMHUHU B 9 Kilacce OCYIECTBISAETCS
yepe3 HCIOJIb30BaHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, Tak U MOHATHUH,
ABJISIFOLIIUXCS] CACTEMHBIMM JUJISL OT/AEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1m11e ecTeCTBEHHO-HAyUHbIE MMOHATHSA: HAYYHBIA (akT, THIIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KiaccuUKanus, MNepUOJUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpEeHue, MOJIeNb, IBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOIOTHS, MaTepHAIIBL.

®usmka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
PaaUOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUM 3apsld, IPOBOJHUKH, IIOJYIIPOBOIHUKH,
TUDJIEKTPUKHY, (DOTOIJIEMEHT BEIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPHCTANIMUECKass PpEIIETKa, CIJIaBbl, (PU3MUECKUE BEITHYUHBI,
€IMHUILIBI U3MEPEHHUS, KOCMUUECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoHIIE.




buonorust: ¢orocunTe3, apixaHue, Ouocdepa, SKOCHCTEMa, MHUHEPAIbHBIC YyIOOpEHHS,
MHKPO3JICMCHTELI, MAKPO3JICMCHTLI, MTUTATCIIBHBIC BCIICCTBA.

I'eorpadus: armochepa, ruapocdepa, MUHEPAIBI, TOPHBIEC TIOPO/IBI, TIOJIE3HBIC HCKOTIAEMBIE,
TOIUIMBO, BOAHBIE PECYPCBHI.

ITNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA YYHEBHOI'O ITIPEIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIET'O ObPA30OBAHUA
W3ydyenne XMMHUHM B OCHOBHOM IIKOJIE HAIPAaBICHO Ha JOCTHXKEHHE OO0yYarolMMHCS
JMYHOCTHBIX, METAIIPEIMETHBIX U IIPEAMETHBIX PE3YJIbTATOB OCBOCHUS YUEOHOI0 MpEAMETA.

JINYHOCTHBIE Pe3YJILTATHI

JIMYHOCTHBIE pe3yJIbTAaThl OCBOCHHUS MPOTPaMMBI OCHOBHOTO OOIIEro OOpa3oBaHHS
JOCTUT'aOTCA B XO4€ 06yquI/151 XUMHUHN B CIUHCTBC yqe6H0171 U BOCIIUTATCILHOU ACATCIIbHOCTHU
OpraHu3anud B COOTBETCTBUU C TPAJUIMOHHBIMH POCCHHCKHUMH COIIMOKYJIBTYPHBIMH |
AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH, INPHUHATBIMU B 06HICCTBC InpaBUJIaMH U HOpMaMM
MOBEJICHUST M CHOCOOCTBYIOT IPOIIECCAM CAaMOIIO3HAHUS, CAMOPa3BUTHS M COIUAIN3AIUH
oOyyJarouuxcsi.

JIMYHOCTHBIE PE3yIbTAThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

[1aTprOTHYECKOr0 BOCOUTAHUS

1) OEHHOCTHOIO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HAcCJEIUI0, OHMMaHHs 3HAUYCHHS XUMHYECKOH HAyKH B JKU3HH COBPEMEHHOTO
o0rmiecTBa, CHOCOOHOCTH BIIAZIETh JOCTOBEPHOM MH(pOpMaNMEl O TePEIOBBIX JTOCTHKEHUSIX U
OTKPBITHAX MHPOBOH M OTE€UYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00
YCTPOMCTBE MHUpa B OOIIECTRA;
I'pakmaHCKOTO0 BOCIMTAHMS

2) MNpEACTABJICHUA O COLOHWAJBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUHA B
KOJIJIEKTHBE,  KOMMYHMKaTHUBHOM  KOMIIETEHTHOCTH B  OOILIECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIEI0BATENIbCKOM, TBOPYECKONM M ApPYruX BUAAX JEATEIBHOCTH; TOTOBHOCTH K
pasHoO- OOpa3HOW COBMECTHOW JESTEIbHOCTH MPU BBINOJIHEHUHM Y4EOHBIX, MO3HABATEIbHBIX
3a7ia4, BBIIIOJTHCHUH XUMHWYCCKUX SKCIICPUMCHTOB, CO3JJaHUN y‘~I€6HBIX IIPOCKTOB, CTPEMIICHUA
K B3aUMOIIOHMMAHHMIO M B3aMMONOMOIIM B IIpolecce 3TOM y4yeOHOW JesATeNbHOCTH;
T'OTOBHOCTH OII€HHUBATh CBOE IMOBCACHHUE W TOCTYIIKM CBOHUX TOBapHIHGfI C IIO3unuu
HPaBCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUNA MOCTYIIKOB;

[leHHOCTM HAy4yHOrO TIIO3HAHUS MHPOBO33PEHUYECKUX MPEACTABICHUM O BEUIECTBE U
XUMUYECKOM pEaKIUH, COOTBETCTBYIOUIMX COBPEMEHHOMY YPOBHIO pAa3BUTHS HAyKH U
COCTAaBJIAIOIIMX OCHOBY /ISl IOHUMAaHMs CYIIHOCTU HAay4YHOM KAapTHUHBI MHpPA; MPENCTaBICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS35X 4YEJIOBEKa C IPUPOJIHOU
CpEeIoii, O pOJIM XMMHHU B ITO3HAHUU ITHUX 3aKOHOMEPHOCTEN;

1) MMO3HAaBaTCJIbHBIX MOTHUBOB, HAIIPABJICHHBLIX HA IIOJIYYCHHUE HOBBIX 3HAaHUH II0 XUMHU,
HEOOXOIUMBIX [ 00BSICHEHUS Ha0JII0JaeMbIX IPOIIECCOB U SIBJICHUH;

2) TmoO3HaBaTeJNbHOM, NHPOPMAIIMOHHON M YUTATEIbCKOW KYJIBTYphI, B TOM YHCII€ HAaBBIKOB
CaMOCTOSITENIbHOW PabOThl C y4eOHBIMH TEKCTaMHM, CIIPABOYHOHN JIMTEpaTypoil, JOCTYIHBIMHU
TEXHUYECKUMHU CpeJICTBAaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

3) wuHTepeca K 0OOyYEHMIO U TO3HAHUIO, JTIOOO3HATENILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHuI0, MPOESKTHON U UCCIIEIOBATENLCKON JESTENIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUS B JAJIbHEHILEM;

(DODMI/IDOBaHI/ISI KYJIBTYPBI 310POBb

4)  OCO3HaHMs IIEHHOCTH JKM3HHM, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3/10pPOBBIO,
YCTAaHOBKM Ha 3JI0pPOBBIM 00pa3 KHU3HU, OCO3HAHMS IOCIEICTBUN M HEMPHUSITHS BPETHBIX




MPUBBIYEK (YIOTPEOJECHUS ajJKOroJis, HAPKOTHKOB, KypeHUs), HEOOXOIUMOCTH COOIIOICHHUS
npaBuil 0e30MacHOCTH MpPU OOpAIICHWH ¢ XMMHYECKUMH BEUIECTBAMHU B OBITY M peabHOMN
KHU3HH,

TpynoBoro BocnuTaHus

5) HHTepeca K MPaKTHUECKOMY U3yUeHHIO Ipodeccuii U Tpyia pa3InuHoro pojia, yBaKCHHUE
K TpyIy W pe3yibTaTaM TPYJIOBOH IEATEIFHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHCHHS
NPEIMETHBIX 3HAaHUH 10 XHUMHH, OCO3HAHHOIO BBHIOOpA WHAMBHUIYAIBHOH TpPaeKTOPUH
NPOJIOJDKEHHUS 00pa3oBaHUs C YYETOM JHMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCHEITHON NMPO(hecCHOHAIBHON AEATEIBHOCTH U
pa3BUTHUS HEOOXOIUMBIX YMEHUH; TOTOBHOCTh aJallTHPOBATHCS B MPO(ECCHOHANBHOMN Cpe/Ie;

OKOJIOTMYECKOr0 BOCHUTAHUS

6) 9KOJOTHYECKH IeJIecO00pa3HOro OTHOIICHHUS K TPUPOJE KaK HMCTOYHHUKY JKHU3HH Ha
3emiie, OCHOBE €€ CyLIECTBOBAHMSI, IOHUMAHUS LIEHHOCTH 3JJ0pOBOro U Ge3omacHoro odpasa
KU3HU, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY
3JI0pPOBbIO, OCO3HAHUS LIEHHOCTU COOJIIO/ICHUS PaBUI OE30MaCHOTO MOBEACHUS IpU padboTe ¢
BEIIECTBAMM, a TAK)KE B CUTyalHSIX, YTPOKAOIIUX 3I0POBBIO U )KU3HU JIFOJEH;

7) CIOCOOHOCTH MPUMEHATH 3HAHUS, MOJlydaeMble NMPHU U3YYEHUU XUMUH, IS PELICHUS
3a7a4, CBA3aHHBIX C OKPY>KaloLEeW MPUPOJHON CPEAOM, MOBBIIEHUS YPOBHS 3KOJIOTMYECKOU
KYJbTYPBI, 0CO3HAHUS TTI00ATHHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTel UX pelIeHus
MOCPEACTBOM METOJIOB XUMUU;

8) DKOJIOTMYECKOTO MBIIUIEHUs, YMEHUS PYKOBOJICTBOBATHCS MM B I103HABATENIbHOM,
KOMMYHHUKATUBHOM U COIIMAJIbHOM MPAKTHUKE.

MeTtanpeaMeTHbIE Pe3YJILTATHI

B cocraBe MeTanpenMETHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYUMBIC JUISI (DOPMHUPOBAHHS
MHUPOBO33PEHUS OOIICHAYYHbIC TIOHATHS (3aKOH, TCOPHS, IPHHIIAII, TUTIOTE3a, (PAKT, CUCTEMA,
MPOILIECC, IKCIEPUMEHT U JIp.), KOTOpPbIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
mpeqMeTax W TO3BOJIIIOT HAa OCHOBE 3HAHWUH M3 OJTUX MPEAMETOB  (OPMHUPOBATH
MPEJICTaBICHHUE O 1IETIOCTHON HAyYHON KapTHMHE MUpPA, U YHUBEpCAJIbHbIE Y4eOHbIe NEeHCTBUS
(mo3HaBaTenbHBIC,  KOMMYHHKATHBHBIC,  PETYJSATUBHBIC),  KOTOpPhIE  OOECIECYHBAIOT
dbopMUpOBaHHE TOTOBHOCTH K CAaMOCTOSTEIHHOMY IJIAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOMU JesATEeTLHOCTH.

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS 00pa3oBaTeNbHOW MPOrpaMMbl MO XUMHUHU
OTPaXKAIOT OBJIA/IEHHE YHUBEPCAJIbHBIMY MO3HABATEIbHBIMU /I€iiCTBUSIMH, B TOM YHCJIC:
ba30BbIMU TIOTHYECKUMU ACHCTBUSIMHU

1) yMEHHEM WHCHOJb30BaTh MPHUEMBI JIOTUYECKOTO  MBINUICHUS TPU OCBOCHHUU 3HAHWIA:
pacKpblBaTh CMBICT XHMHUYECKUX TIOHATUH (BBIOCNATH WX XapaKTEpHblE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JPYTHMH IOHSATHUSMH), WCIIOJIG30BaTh TOHITHS IS
OOBSICHEHUSI OTAETBHBIX (PAKTOB U SBJICHUH; BBIOMPATH OCHOBAaHUS W KPUTECPUU IS
KIaCCU(UKAMKA  XUMHUYECKHUX BEIIECTB W  XHMHYECKUX PEaKIUi; yCTaHAaBJINBATH
MPUYUHHO-CIIEICTBEHHBIE CBS3M MEXAY OOBEKTAMU W3yUEHUS; CTPOHUTH JIOTHYECKHE
paccyxaeHus (MHIyKTHBHBIE, IeTYKTHBHBIC, 10 aHAJIOTHH ); JIeJIaTh BBIBOBI M 3aKITIOUCHHS,
YMEHHEM TPUMEHSITh B MPOIECCe TO3HAHMS TMOHATUS (TIPEIMETHBIE U METANpeAMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, UCIOJb3yeMble B XHMHUH, MPEOOPa30BBIBATH IHPOKO
MpUMEHsIeMblE B XUMHUU MOJICIbHBIC TMPEACTABICHUS — XUMHYECKHH 3HAaK (CHMBOJ
JJIEMEHTa), XUMUYecKas (opMysna W ypaBHEHHE XHMHYCECKOW pEaKIHH — TIPH PEIICHUH
y4e0HO-TI03HABATENbHBIX 3a/1a4y; C YYETOM STUX MOJENbHBIX MPEACTABICHUI BBISBIATH U
XapaKTepU30BaTh CYMIECTBEHHBIC MPU3HAKHA H3yJaeMbIX O0BEKTOB — XUMHUYCCKUX BEIICCTB H
XUMHYECKHUX PEAKIIHii; BBIABISATH OOLIHE 3aKOHOMEPHOCTH, MPUUYNHHO-CIIEICTBEHHBIC CBSA3H U
MIPOTUBOPEYHS B U3yIaeMbIX MMPOIIeCccax M ABJICHHSX; MPeJIaraTh KPUTEPHH ISl BBISBIICHUS




3THX 3aKOHOMEPHOCTEH M TNPOTHUBOPEUYMH; CAMOCTOSATENFHO BBIOMpATh CHOCOO peIIeHHS
yueOHOM 3amauu (CpaBHUBATh HECKOJBKO BAapUAHTOB pEIIEHUs, BBIOMpaTh Hauboee
HOJXOIAIIUH C Y4ETOM CaMOCTOSTEIBHO BBIICIICHHBIX KPUTEPHEB);

bazoBbIMu Hcclie0BATEABCKUMU ACHCTBUIMU

l) YMCHHUEM HCIIOJIb30BATh IMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IMO3HAHUSA, a
TakkKe B KauecTBE OCHOBBI Ui (OPMUPOBAHHUS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBACMBbIX Cy)KlleHI/II;'I;

2) mnpuOOpeTeHHEe OmbITa MO IUIAHWPOBAHUIO, OPTaHU3ALMU U MPOBEACHUI0 YYCHHUUYECKUX
HKCIIEPUMEHTOB: YMEHHUE HAOII0/IaTh 32 XOA0M MpOIecca, CAMOCTOSTEIHHO MPOrHO3UPOBATH
ero pesyiabTaT, (opMyiaupoBaTh OOOOLIEHHS M BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOIO
OTIBITA, UCCIIEIOBAHMS, COCTABIIATh OTUYET O MPOJICIaHHOM paboTe;

PaGoroii ¢ undopmanmeit

3) yMeHHEM BBIOMpATh, aHAIM3UPOBATh U MHTEPHPETUPOBATH MH- (OPMAIUIO PA3IUYHBIX
BUJIOB M ()OPM MPEICTABICHHS, TIOTYYaeMyI0 W3 Pa3HbIX WCTOYHHMKOB (HAYYHO MOMYJISIpHAs
TUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIpaBOouYHble mocobus, pecypcel HHTepHeta);
KPUTUYECKH OLIEHUBATh IPOTUBOPEUNBYIO U HEJTOCTOBEPHYIO HHPOPMAIIHIO;

4) yMEHHEM TMPHUMEHITh pa3IMYHble METOAbl W 3alpochl NpU TO- HCKE U 0oTOope
I/IH(bopMauHH A COOTBETCTBYIOIINX TAHHBIX, HEOOXOMUMBIX JUIS BBIIIOJTHEHUS yqe6Hblx 71
MO3HABATENbHBIX  33Jad  ONpeAeNEHHOr0 TUMA; MNpUOOpPETeHHe OmbiTa B  00JacTu
WCTIOJIBb30BaHUSI MH(POPMAIIMOHHO KOMMYHHKATHBHBIX TEXHOJIOTHM, OBIAJCHHE KYJIbTYPOI
AKTUBHOTO HCIIOJB30BAaHMS PA3UYHBIX IOMCKOBBIX CHCTEM; CAMOCTOSITENLHO BBIOMPATH
ONTUMANIbHYIO0 (hOpMY TpeACTaBICHUS WHPOPMALUN M WILTIOCTPUPOBATH PElIaeMble 3a/1aun
He- CIOKHBIMH CXeMaMH, JuarpaMmmamu, IpyrumMu popmamu rpaduku 1 UX KOMOWHAIUSMU;

5) YMEHHUEM HCIIOJIb30BaTh U aHAIM3UPOBATH B MpOIECCe YU4eOHOM M HCCIIeI0BATEIHCKON
NEeSITeNbHOCTH WHGOPMAIUMI0 O BIHUSHUUA TMPOMBIIUIEHHOCTH, CEIBCKOTO XO35HCTBA U
TPaHCHIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOIHON CPEIbI;

YHuBepcATbHBIMH KOMMYHUKATHBHBIMH J1€HICTBHSIMHU

1) yMeHHEM 3a/laBaTh BOMPOCHI (B XOJ€ [uaiora W/WIM AUCKYCCHH) TIO CYIIECTBY
obcyxmaemMoil TeMmbl, (OPMYIUPOBATH CBOM TMPEIOKEHUS OTHOCUTEITBHO BBIMOJHEHUS
MpeIOKEHHON 3a1a4H;

2) mpuOOpeTeHHe OmbITa TMPE3EHTALMU  PE3yJIbTaTOB  BBINOJIHEHHUS  XUMHYECKOIO
JKCIIepUMEHTa (71a00paTOPHOTO OMbITA, JJAOOPATOPHOM PabOTHI MO HMCCIEIOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOCKTA);

3) 3aMHTEPECOBAHHOCTH B  COBMECTHOM CO CBEPCTHHKAMH  [IO3HABAaTEIbHOW |
UCCIIEIOBATEIILCKON JIESTEILHOCTH TIPU PEIICHUH BO3HHUKAIOIINX MPo0IeM Ha OCHOBE yuéTa
Oo0IIMX MHTEPECOB U COTNIACOBAHMS MO3HUIMK (00CYyXIeHus, 0OMEH MHEHUSMH, «MO3TOBBIC
MTYpMBD», KOOpAWHALIUA COBMCCTHBIX I[CfICTBHfI, OMpCACIICHUEC KPUTCPUCB II0 OLCHKE
KaueCcTBa BBIIIOJIHEHHOH paboTHI U Ap.);

YHuBepcaabHbIMH PEryJsiTHBHBIMHU AeHCTBUAMH

4) yYMEHHEM CAMOCTOSITEJIBHO  ONpENENATh LENM  JEITEIBHOCTH, IIJIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBaTbh W TPU HEOOXOJUMOCTH  KOPPEKTHpPOBATH  CBOIO
NeSTeNIbHOCTh, BBIOUpAaTh Hambosee d>PQPEKTUBHbIE CMOCOOBI pEUIeHUS Y4YeOHBIX W
[I03HABATENbHBIX 3a/lad, CAMOCTOSTEIBHO COCTaBIATh WJIM KOPPEKTUPOBATh INPEAJIOKEHHBIN
QITOPUTM JIEUCTBUN TpPHU BHINOJHEHUHU 33JaHUNA C y4ETOM IMOJYyYEHHUS HOBBIX 3HAHUH 00
U3y4aeMbIX OOBEKTaX — BEIECTBaX M PEAKLHUAX; OLIEHWBATh COOTBETCTBUE IOJyYEHHOTO
pe3yJibTaTa 3asiBJICHHOMU LIEJIH;

5) YMEHHMEM HCIOJIb30BaTh M AHAIN3UPOBATh KOHTEKCTBI, IpeJjlaraéMbleé B YCJIOBHHU
3a/laHuM.




IlpeaMeTHBIE Pe3YJIbTATHI

B coctaBe mnpeaMeTHBIX pe3yJIbTATOB IO OCBOEHHUIO O005S3aTENbHOIO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW pabouell MporpamMMoii, BBIACISIOT: OCBOCHHBIC OOYYArOIIMMHUCS
HAy4yHbIC 3HAHUS, YMEHUS U COCOObI AeWCTBUM, crienupuyeckue AJis MpeIMeTHON olnactu
«Xumus», BUABl JACSATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHHUS, €ro HWHTEPHIpETaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMUHBIX YYECOHBIX U HOBBIX CUTYyAIHSIX.

[IpeameTHbie  pe3ysbTaThl MPEACTABJICHBI IO rojJaM OOyYEeHHMs] U OTPaKaloT
c(hOpMUPOBAHHOCTH Y 00yUaIOIIUXCS CIASAYIOUINX YMEHHIA:

8 KITACC

1) pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IOHATHUH: aTOM, MOJIEKYJA, XUMHUYECKUI
3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOPOJHAS U HEOIHOPOIHAs),
BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsi M MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBast J10JIl XMMUYECKOT0 3JIEMEHTa B COCAMHEHUH, MOJISIPHBIN 00BEM,
OKCHZ, KHCJIOTa, OCHOBaHME, COJIb, O3JEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIICHHUS,
XUMHYECKasl peakuus, KilacCUpUKalus peakluid: peaklud COCIAUHEHMs, pPeaKkLuu
Pa30oKEHUs, PEaKLUU 3aMEIeHHs], PEakui OOMEHa, dK30- M SHAOTCPMHYECKUE DPEaKIUH;
TeIoBOM 3PQEeKT peakuuu; AApO aToOMa, 3JIEKTPOHHBIA CIIOM aToMa, aToMHas OpOUTalb,
pamMyc aToMa, XUMHYECKas CBs3b, MOJIIPHAS W HETOJISIPHAs KOBAJICHTHAs CBs3b, MOHHAS
CBSI3b, MOH, KaTUOH, aHUOH, PaCTBOP, MAaccoBasl J10Jis BELECTBA (MPOLIEHTHAS KOHLIEHTPAIHs)
B pPacTBOpE;

2) WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX IOHITUH M TNPUMEHATh 3TH
TIOHATHS TIPH ONIMCAaHUH BEUIECTB U MX MPEBPAIICHUN;

3) UCNOJIb30BaTh XUMHMUYECKYI0O CHUMBOJHUKY JUIl COCTaBieHUS (OpPMYyJa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

4) ompeneNnaTh BAJEHTHOCTb aTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; CTENEHb
OKHCIICHHSI JJE€MEHTOB B OWHApHBIX COEIMHEHHSX; MPHHAIICKHOCTh BEIIECTB K
OTpesieNIEHHOMY KJIacCy COeIUHEHMH 1Mo (GopMysiaM; BUJ XMMHUYECKON CBSI3U (KOBaJICHTHAs U
MOHHAs) B HEOPTaHUYECKUX COCTUHECHUSX;

5) packpbiBaTh cMbich llepuonuueckoro 3axkona JI.M. MenpaeneeBa: J€MOHCTPUPOBATH
NOHMMaHHUE TIEPUOJMYECKOW 3aBUCHMOCTH CBOWCTB XHMHYECKHX OJEMEHTOB OT HX
nojoxenus B Ilepuoauueckoil cucreme; 3aKOHOB COXPaHEHUsI MacChl BELIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yUeHHsI, 3aKOHa ABOTa/IpO; ONMHCHIBATH M XapaKTEPHU30BaTh
Tabmunyro ¢opmy lleproarueckoil CHCTEMBI XMMHYECKHX JJIE€MEHTOB: pa3iuaTh MOHSATHS
«rnaBHas noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynma)y, mansle u 6oibine
NIEPUOJIBI; COOTHOCUTH 0003HAUYEHUSI, KOTOpPBIE UMeroTCs B Tabmuie «lleproaimueckas cucrema
XUMHUYeCKHX 3ieMeHToB J[.M. MenzaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHUS
aTOMOB XHMHYECKMX 3JEMEHTOB (COCTaB M 3apsja sjapa, oOmiee 4YHCIO 3JIEKTPOHOB M
pacripesielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

6) KIacCU(PUIMPOBATE XUMHUECKUE DIIEMEHTHI, HEOPTaHUYECKHE BEUIECTBA; XUMHYECKUE
peakuuu (1Mo YMCIy ¥ COCTaBy y4YacCTBYIOUIMX B PEAKIIMU BEILECTB, MO TemIoBoMYy 3(deKry);
XapaKTepru30BaTh (OMHCHIBATH) OOMNIMEe XMMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
NOATBEpXKJasi ONUCAaHME TPUMEPAMH  MOJIEKYJISAPHBIX  YpaBHEHHH COOTBETCTBYIOIUX
XUMUYECKHUX PEAKLINN;

7) IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa;
BO3MOYKHOCTH MPOTEKAHHSI XUMHYECKHIX TPEBPANICHHN B PA3TUYHBIX YCIOBUSIX;

8) BBIYHMCIATH OTHOCHTEIBHYIO MOJEKYJSPHYIO U MOJSIPHYIO MAacchl BEIIECTB; MAaCCOBYIO
JIOTI0O XMMHYECKOTO 3JIeMEeHTa 1Mo (hOpMysie COeIMHEHHUS; MacCOBYIO JOJIO BEIIECTBA B
pacTBope; MPOBOAMUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKkIuy;



9) INPHUMCEHATH OCHOBHBIC OII€panuu MBICITUTEIBHON JACATCIIbHOCTH — aHaJIu3 U CHHTC3,

CpaBHEHUE, 000011IeHME, CHCTEMAaTH3alHIO, KJIaCCU(UKAIIHUIO, BBISIBIICHHC
PUYMHHO-CJICICTBEHHBIX CBA3CH — IS U3YUYCHHSI CBOMCTB BEIIECTB U XMMHUCCKUX PEAKIIHIA;
€CTECTBCHHO-HAYYHBIC METOJIbI TIO3HAHWS — HAOIIOJAeHUE, H3MEPEHUE, MOJICITHMPOBAHHUE,

9KCIIEPUMEHT (peaabHbIi U MBICJICHHBIN);

10) cienoBaTh NpaBWJIaM  IOJIB30BAHHMST XUMHUYECKOW TMMOCYyA0i u  1abopaTOpHBIM
o0opyaoBaHHMEM, a TakXe TMpaBwiaM oOpallleHusi C BEIIeCTBAMU B COOTBETCTBUHU C
MHCTPYKLIUSAMHU I10 BBIMOJHEHUIO Ja0OpAaTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYCHUIO H
coOupaHHIo Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
OnpeAeN€HHON MAacCOBOM JOJIEM pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATh U IPOBOJUTH
XUMUYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOLIBIO
WHAUKATOPOB (JTakmyc, (eHondraaerH, METUIIOPAHK U JIp.).

9 KIIACC

1) pacKpbIBaThb CMBICII OCHOBHBIX XMMMYECKUX IOHATHI: XUMHYECKMM 3JIEMEHT, aToM,
MOJIEKYJ1a, WOH, KaTHOH, aHUOH, IPOCTOE BEILECTBO, CJIOXHOE BELIECTBO, BaJEHTHOCTb,
DNEKTPOOTPULIATENIBHOCTD, CTEIEHb OKUCICHMS, XUMHUYECKasl pEaklMs, XUMHUYECKasi CBS3b,
TEIIOBOH 3¢ (deKT peakuud, MOJb, MOJSIPHBIA 00BEM, pacTBOp;  DIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, MEKTPOIUTHYECKAs TUCCOLUAlNS, pEeaKIMl HOHHOIO 0OMeHa, KaTajau3aTop,
XUMHUYECKOE paBHOBECHE, oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHBIE PEAKLMU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKHCIIEHUE U
BOCCTaHOBJICHHE, AJUIOTPONHs, aM(OTEPHOCTh, XMMHUYECKasl CBs3b (KOBaJCHTHAs, MOHHA,
MeTaJuIn4yecKas), KpHUCTaLIMuecKass peleérka, KOppo3usi METauIOB, CIUIaBbl; CKOPOCTb
XUMHUUYECKON peakiuu, mpeaenbHo gonycrumas konuentpauus (IT1K) Bemectsa;

2) WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX IOHATUH M IPUMEHATH ITH
MOHSTHS ITPH ONTUCAHUU BELLECTB U UX MPEBPAICHUN;

3) UCMONB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBieHUs (OpMyJ BeELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

4) ONpeneNATh BAJICHTHOCTb U CTEIIEHb OKUCIIEHNS XUMUYECKHUX JIEMEHTOB B COEIMHEHUSAX
Pa3IMYHOIO COCTaBa; NMPUHAIEKHOCTh BEIECTB K ONpEAEIEHHOMY KJIacCy COEIMHEHUH I0
dopmynaM; BHUA XHMHYECKOM CBsA3M (KOBaJEHTHAs, HWOHHAs, MeTauIn4yeckas) B He-
OpraHMYECKUX COEIMHEHUSX; 3apsj] HMOHA MO XUMHUYECKOW (opmyie; XapakTep Cpelsl B
BOJHBIX PpAacTBOpPAax HEOPraHWYECKUX COCIMHEHUH, THUI KPUCTAJIMYECKONH pPEIIETKH
KOHKPETHOI'O BEIIECTBA;

5) packpsiBath cMbica [lepuonnueckoro 3akona [{.1. MenaeneeBa u JEMOHCTPUPOBATH €0
NOHHMMAaHME: ONMCHIBATh M XapaKTepu3oBaTh TaOnuuHyio (opmy Ileproanueckoi CUCTEMBI
XUMUYECKHUX AJIEMEHTOB: pa3audaTh MOHATHUS «TJIaBHAs MoArpyIa (A-rpymnmna)y» U «modouHas
noarpymnna (b-rpynmna)», mManble U O0NbIIME MEPUOJBI; COOTHOCUTh 0003HAUEHHSI, KOTOPbIE
UMEIOTCS B MEPUOAMYECKOI Taliuile, C YUCIOBBIMH XapaKTEPUCTUKaMU CTPOCHHUS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB M 3apsij sjpa, olllee YHCIOo AJIEKTPOHOB M paclpesieieHue
UX T0 DJIEKTPOHHBIM CIJIOSIM); OOBSICHATH OOIKME 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
AJIEMEHTOB U MX COEAMHEHMUH B MpeesaX MaJbIX IEPUOAOB M INIABHBIX MOJ- IPyNIN € YYETOM
CTPOEHHS UX aTOMOB;

6) KiIaccu(UIMPOBATh XUMHUECKUE HJIEMEHTHI; HEOPraHWYECKHE BEIIeCTBA; XUMHUYECKUE
peaxkiuu (MO YUCIy M COCTaBy Y4acTBYIOLIUX B PEaKIMH BEIECTB, IO TEIJIOBOMY 3(PdeKTy,
110 U3MEHEHUIO CTENIEHEN OKHUCIEHUS XUMUYECKUX IIEMEHTOB);

7) XapakTepu3oBaTh (ONMHChIBaTh) OOHIME U creuuuyecKkue XUMHUYECKHE CBOMCTBa
IPOCTBIX M CIJIOKHBIX BEIIECTB, IMOATBEPXkAAs OMNHMCAHHUE INPUMEPAMU MOJEKYJSPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

8) COCTaBIATh YPaBHEHUS DJIEKTPOJUTHYECKON JMCCOLMALMU KHCIIOT, IIEJIOUEN U COJIEH;



MOJIHbIE W COKpalIEHHbIE YpaBHEHHUS peakuuil HMOHHOrO OOMEHa; YpaBHEHHUS pEeaKIIHid,
MOJATBEPKIAIONIMX CYIIECTBOBAHHE TE€HETHMUYECKOW CBSI3M MEXIY BEIECTBAMU PA3THUYHBIX
KJIACCOB;

9) pacKpbIBaTh CYITHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKiuii;

10) MPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTU OT MX CTPOCHHS; BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

11) BBIYMCIATH OTHOCHUTEJBHYIO MOJIEKYJISIDHYIO U MOJISIPHYIO MacChl BEUIECTB; MAaCCOBYIO
JOJIF0 XMMHYECKOrO 3JIEeMEHTa 1o (opMmyse COEIMHEHMs; MAacCOBYIO JOJI0 BEIIECTBA B
pacTBOpE; MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHYECKON PEAKIIUY;

12) crnefoBaTh IMpaBWJIaM I[IOJIb30BAHMSI XUMHUYECKOW TMOCYIOoH U J1a00opaTOPHBIM
0o0Opy/lOBaHHEM, a TakXKe IMpaBuiiaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUHU C
MHCTPYKUUSAMU IO BBIMOJIHEHUIO Ja0OPAaTOPHBIX XHMHUYECKUX OIMBITOB IO TMOIYYCHHIO U
COOMpaHUIO ra3000pa3HBIX BEUIECTB (aMMHAKa M YIIIEKUCIIOTO ra3a);

13) NpPOBOJUTH PEAKIIMH, MOATBEPXKIAIOLINE KAUECTBEHHBIN COCTaB Pa3JIMYHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM MYyTEM XJIOPHI- OpOMHI-, HOIUA-, KapOoHaT-, docdaT-, CHIUKaT-,
cynb(dar-, THIPOKCHI-MOHBI, KATHOHBl AaMMOHHUS U HMOHBI HW3YYEHHBIX METAJUIOB,
NPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHUYECKHX BEIECTB;

14) TpPUMEHSATH OCHOBHBIC OINEpAIMN MBICIUTEIBHON NEATEeIbHOCTH — aHallu3 U CHHTE3,
CpaBHEHHE, 0000IIeHNEe, CHCTEMATHU3alUIO, BBISIBICHUE MPUYMHHO-CICICTBEHHBIX CBS3eH —
JUISL U3YYEHHsS] CBOWCTB BEIIECTB U XMUMHUYECKHUX PEAKIIMi; €CTECTBEHHO-HAyYHBbIE METOIBI
NMO3HAaHUST — HaOJIoeHNe, HW3MEpPEeHHE, MOJCIHPOBAHUE, OSKCIEPHUMEHT (peajbHBId |
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUME
Bceero 136 4,u3 Hux7 4— pe3epBHOE BpeMst
8 KIIACC
(2 4. BHEIEIIO, Beero 68 4., u3 HUX 34—pe3epBHOE BpeMsi)

Ne TeMaTHyecKH OcHOBHOe coiep:kaHue OcHoOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS JIeKTPOHHbIE
n/ i 0J10K, Tema o0pa3oBaTe/IbHbIE
1| pecypchbl
Paznen 1. IlepBonayanbHblie XumMuieckne nousaTus (20 1)
1. |Tema 1. Xumus - | [Ipeamer xumuu. Posib XUMUM B )KU3HU Y€IOBEKa. |- PacKpbIBaTh CMBICI U3y4aeMbIX OHSITHM. Sxinacc
BakHast 00J1acTh | XUMUA B CUCTEME HayK. MeTo bl TO3HAHUS B - PackpbIBaTh poJib XMMUU B IPUPOJIC U KU3HU https://www.yaklass.ru/
€CTeCTBO3HAHUS | XUMUHU. 4eJI0BEKa, €€ CBSI3b C IPYTUMU HayKaMH. POILI
U npakTuyeckoii | Tena u Beniectsa. @usznyeckue CBOKWCTBA BEECTB. | - Pa3inyare 4nucThie BEECTBA U CMECH; https://resh.edu.ru/subject/
AeATeJIbHOCTH | ArperaTHOe COCTOSIHME BelecTB. UNCThIe BellecTBa | OJHOPOIHBIE U HEOJHOPOIHBIE CMECH. https://resh.edu.ru/
yeaoBeKka (5 4) |u cmecu. CriocoObl pas/ielieHHs CMECEH. - Pasnuuate Qusndeckue 1 XMMUYECKHE ABICHAA. | http:/alhimik.ru
®uznueckue U xuMuueckue sipiaeHus. [lpuznaku u |- OnpenensaTe NIPU3HAKUA XUMUYECKUX PEAKIU U https://hij.ru/
YCIJIOBUSI IPOTEKAHUSI XUMUYECKUX PEaKLUi. YCIIOBUS UX IPOTEKAHUS. http://c-books.narod.ru/
3HaKOMCTBO C IIpaBUIaMU OE€30MIACHOCTH U - CiezioBath NpaBuIaM I10JIb30BaHMsA XUMHYECKOM | https://1sept.ru/
npuémMamMu paboThl B XUMHUECKOH J1abopaTopH. MOCYJI01 1 1a00opaTOPHBIM 000PYAOBAHUEM, & TAKKE https://iu.ru/video-lessons
JdemMoHcTpanuu IpaBuiIaM o0OpallleHusl ¢ XUMUYECKUMU BEIIECTBAMU
- JlJaboparopHoe o6opyioBaHHe. B COOTBETCTBUHU C MHCTPYKUHUSAMH I10 BBIIIOJIHEHUIO
- PasznuuHble BUbI XUMHUUECKOM MOCYIbI. MIPaKTUYECKUX padoT.
- OGpas1bl BEUIECTB. - [InanupoBaTh ¥ NPOBOIUTH XUMUYECKUI
-Cnioco0sl pazniesnieHus cMecet (puibTpoBaHue, 9KCIIEPUMEHT I10 U3YUYEHHUIO U ONIMCAaHUIO
BbINIApPUBAHUE, TUCTUILIALNSA, XpoMaTorpadus). (bu3MYECKUX CBOMCTB BELIECTB, CIOCOOOB
JlabopaTopHble U IpaKTHYeCKHe PadoThl pa3leseHns CMecei BEIECTB.
Jlabopamopnvie onvimoi: - Micnionp30BaTh Npu BBIMOJHEHUN YYEOHBIX 3a/1aHUM
Onucanue PU3NYECKUX CBONCTB BEIIECTB. U B MPOILIECCE UCCIEN0BATEIBCKON NEATEIIBHOCTH
Pa3nenenue cMecu ¢ MOMOIIBIO MarHUTA. Hay4YHO-TIONYJIIPHYIO JTUTEPATYPy XUMHUECKOTIO
Ipaxmuueckue pabomul. coJiep’KaHusl, CIIPaBOYHbIE MaTepHalIbl, PECYPCHI
Ne 1. IlpaBuna pabotel B nabopatopuu u npuémsl | HTEpHETA.
oOparieHus ¢ 1ab0paTOPHBIM 000PYA0BAaHUEM. - BricTpauBath pa3BEpHYTHIE MMCHMEHHBIE U YCTHBIE
Ne 2. Paznenenue cmeceil (Ha mpuMepe OUUCTKH OTBETHI C ONIOPO Ha HHPOPMAIUIO U3 yUeOHHKA U
MOBAPEHHOH CcOJIN) CIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO HUCII0JIb30BATh
M3Y4YEHHBIN TIOHATUIHBIN alapaTr Kypca XUMHUH.
2. | Tema 2. ATOMBI U MOJIEKYJIBI. XUMHUYECKUE DIIEMEHTBHI. - [IpuMeHATh €CTECTBEHHO-HAay4HbIE METO/IbI Sknace
BemecTBa 3Haku (CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB. TO3HaHMS (B TOM YHCJIe HAOII0IeHUE, https://www.yaklass.ru/

U XUMHYeCKHe
peakuuu (15 1)

IIpocTble U CIIOXKHBIE BELIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUECHHE.
Xumunyeckasi popmysia. BaleHTHOCTh aTOMOB

MOJIETTUPOBAHUE, SKCIIEPUMEHT) U OCHOBHBIE
ONepalK MBICTUTENBHON JEATEIbHOCTH
(cpaBHeHME, K1accubUKAIS) I U3YUEHUS

POII
https://resh.edu.ru/subject/
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XMMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BenlecTB. OTHOCH- TeNbHAs AaTOMHAst
Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XMMHYECKOIO JIEMEHTa B
coequHeHnH. PU3NYECKUE U XUMUYECKHE SBJICHUS.
Xumnueckas peaxkuusd. [IpuzHaku u ycioBus
IIPOTEKAHNS XMMUYECKHUX PEaKIUi. XUMUYECKHE
ypaBHEHUS. THUIBI XUMAYECKUX PEAKLIHI
(coenuHeHus, pa3IoKEeHHs, 3aMEIICHUsI, 0OOMEHA).
3aKOH COXpaHEHMS MACCHI BEILIECTB.

M.B. JIoMOHOCOB — Y4EHBIM-IHIUKIIONEIUCT.
JdemoHcTpauuu

dusnueckue sABIeHUs (pacTUpaHHUe caxapa B
CTYIIKE, KUIIEHUE U KOHJIEHCAIUs BOJIbI U T.J.).
XUMHUYECKHUE SBJICHUsS (TOPEHUE CBEUH,
pa3iIoKEeHUE caxapa, B3aMMOJICHCTBUE CEPHOMN
KHCJIOTHI C XJIOPUJIOM OapHusi, pa3ioKeHue
ruapokcuaa meau(1l), B3anmoericTBrE xemne3a ¢
CEpOM, B3aUMOJICUCTBHE KeJle3a C pACTBOPOM COJIU
meu(1l)).

OnsIT, WITIOCTPUPYIOIINN 3aKOH COXPaHEHMUS
MAacCBhl.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
Jlabopamopnvie onvimoi:

[Ipumeps! pusnveckux sBICHUM (I1aBI€HNE BOCKa,
TastHUE JIbJ1a)

[Ipumepbl XUMUYECKUX SBICHUH (ITPOKATUBaHUE
MEIHON IIPOBOJIOKH, B3aUMOJIEHCTBHE MEJA C
KHUCIIOTOM). Moziean aTOMOB U MOJIEKYJI.
Boruncienus

- OTHOCUTEJIBHON MOJIEKYJIIPHOM MaccChl BELIECTB;
- MacCOBOM JIOJIM XUMHUYECKOTO JIEMEHTA 110
dhopmysie coeTuHEeHHs

BEIIECTB U XUMUYECKHUX PEaKIIHid

- PackpbIBaTh CMBICIT U3yYaeMbIX MOHITUH U
3aKOHOB U MIPUMEHSTH 3TH MOHITHSI IPU OMUCAHUH
CBOWCTB BEILIECTB U KX MPEBPAIICHUIA.

- Paznuuath ¢pusnyeckue u XMMHUYECKHE SBICHUS,
OOBSICHSITh X CYITHOCTH C TOYKU 3PEHUS
aTOMHO-MOJIEKYJIIPHOTO yUYEHUSI.

- OnpenensiTh NPU3HAKU XUMUYCCKUX PEAKITUH,
YCJIOBUSI MX MTPOTEKAHUSI.

- OOBSACHATH CYITHOCTh (U3HYECKUX U
XUMHUYECKHX SIBJICHUH C TOUKH 3PEHUS
aTOMHO-MOJIEKYJIIPHOTO YUEHUSI.

- KnnaccudunupoBars xumMuueckue peakiuu (o
YHCIly U COCTAaBY PEArupYyIOLIUX U 00pa3yroIINUXCs
BEILIECTB).

- CocTaBasaTh (OpMYyJTbl OMHAPHBIX BEIIECTB 10
BAJICHTHOCTH U OIPEICNISITh BAJICHTHOCTD 10
(dbopMyIiaM BemIecTB.

- PaccTtaBnsaTh K03 (OUIIMEHTH B ypaBHEHUSAX
XUMHYECKHUX PEaKIIUi.

- CrnenoBath npaBuiIaM MOJIb30BAHMS XUMUYECKON
MOCY10# 1 TabopaTOpHBIM 00OPYJOBaHUEM, A
TakKe MpaBUiiaM OOpaIeHHs C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKIIHSIMH T10 BBITTOJIHEHUIO
1a00paTOPHBIX XUMHYECKUX OIBITOB.

- Hcnoap3oBath IIpy  BBIITOJIHCHHUN yqe6HHX
3aJJaHUil U B mpomnecce HCCIIeI0BaTEIbCKOM

JACATCIIbHOCTH

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Pa3nes 2. BaxkHelilune npeacTaBuTe/ Il Heopranuieckux semiects (30 u)

Tema 3. Bo3ayx.
Kucaopona.
IHousitue 06
okcuaax (5 1)

Bo3nyx — cmech razos. Coctas Bo3nyxa.
Kucnopon — anement u npoctoe BeniectBo. O30H —
AITIOTPOITHAS MOAU(DUKAIIIS KUCIOPOA.
HaxoxnaeHnue xuciaopoja B npupoje, puandeckue
Y XUMUYECKHUE CBOMCTBA (PEaKIMK OKHCIICHHUSI,

- PackpbIBaTh CMBICI H3y4YaeMbIX ITOHATUHI U
MPUMEHSTh 3TU MOHATHUS IPU OMHCAHUN CBOMCTB
BELIECTB U UX MPEBPAILECHUN.

- XapakTepu3oBarh (ONUCHIBaTh) COCTAaB BO3yXa,
(u3nyueckre U XMMHUYECKHE CBOMCTBA KUCIOPO/Ia,

Skmacc
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ropeHue). YclioBUsi BOSHUKHOBEHHS U
npekpaieHus ropenus. [lonsitue 06 okcuaax.
CriocoObI moryueHus KUCIOPOAa B 1a00OpaTopuu U
MIPOMBIIITIEHHOCTH. [IpuMeHeHmne kuciopoaa.
Kpyrosopot kucnopoaa B npupojie. TermioBoi
3p(heKT XuMHYeCKOi peakuuu, NOHSITHE O
TEPMOXUMHUYECKOM YpaBHEHUH, 3K30- U
IHAOTEPMHUUYECKUX peakuusax. TommmBo (HedTh,
yToJb U METaH). 3arpsa3HeHne Bo3/1yxa, CriocoObl
€ro MpeJoTBpalleHUs. Y CHIIEHHE TApHUKOBOTO
a¢dekra, pa3pyIieHrne 030HOBOTO CIIOS.
JdemoHcTpauuu

B3anmopeiictue dhochopa, cepor

U JKeJie3a ¢ KUCIOPOoJoM (BO3MOXKHO
UCIOJIb30BaHUE BUEO OIBITOB).

Omnpenenenue cojiepkaHus KHUCIOPOJa B BO3IYXE.
OMBITHI, JEMOHCTPUPYIOIIUE YCIOBUS
BO3HUKHOBEHHUS U MPEKPAIICHUS TOPEHUSI.
JlaGopaTopHble M IPaKTHYeCKHEe PA0OThI
Jlabopamopmuwiii onvim: O3HaKOMIIEHHE C
o0Opa3amu OKCHJIOB.

IIpakmuyeckasn paboma:

Ne 3. Tlonyuenue u cobupanue Kuciopoza,
M3Yy4YEHHUE €ro CBONCTB.

Boruncienus

- MOJICKYJISIPHON Macchl KUCIOPOa

1 030Ha HA OCHOBAHMM ATOMHOM MacChl
XUMHUYECKOTO JIEMEHTA

CIOCOOBI €ro MOJTyYeHHs], TPUMEHEHHE U
3HAYEHUE B IPUPOJE U KU3HU YEIIOBEKA.
- CpaBHMBAaTh peaklUu TOPEHUS U MEAJIEHHOTO
OKHCJICHUH.
- CobOupath mpuOOPHI IS MOTyYESHUS KHCI0POa
(BBITECHEHMEM BOJIbI U BO3/yXa).
- PacriozHaBaTh ONBITHBIM ITyTEM KHCIOPOX.
- Mcnionb30BaTh XUMUYECKYIO CUMBOJIMKY JUISI
COCTaBJIeHUS (POPMYII BEIIECTB, MOJICKYJIAPHBIX
YPaBHEHUI XUMHYECKUX PEaKLUU C y4aCTHEM
KHCIIOpOJa.
- OOBACHATH CYIHOCTb KOJOIMUYECKUX IPOOIeM,
CBSI3aHHBIX C 3arpA3HEHUEM BO3yXa.
- CienoBath npaBuiiaM 0e30macHoOi paboThl B
1a00paTOpPUU IIPU UCTIOIB30BAHUN XUMHUYECKON
MOCY/IbI 1 000PYIOBaHUS, @ TAKXKE TPaBUIIaM
oOpallleHus C TOPIOYMMU BEIIECTBAMU B OBITY.
- [InanupoBaTh ¥ OCYLIECTBIIATH HAa IPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI, IPOBOJIUTH
HaOJII0ICHNS, 1e1aTh BBIBOJIBI 110 pe3yJibTaTaM
JKCIIEPUMEHTA.
- Y4acTBOBaTh B COBMECTHOM paboTe B rpymIIe.
- Hcnonb3oBaTh MpH BBHINOJIHEHUH Y4YEOHBIX
3alaHUd W B TMPOLECCE HCCIEIOBATENbCKOMN
JIEATEIIBHOCTH HAy4YHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO coJiepKaHus, CIIPaBOYHbBIE
MaTepuaisl, pecypceol IHTepHETA.
- BricTpauBath pa3BépHyThle MHNCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOI Ha HH(POPMALIHIO U3
y4eOHUKA U CIPAaBOYHBIX MaTe- pUajioB, TPaMOTHO
HCIIOJIb30BaTh U3YUYEHHBIN OHATUIHBIN armapar
Kypca XUMUHU

http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://lwww.periodictable.ru

Tema 4.
Boaopoa.
IlonsiTue o
KHMCJI0TaxX U
cosIx (5 u)

Bonopon — 3iemMeHT ¥ pocToe BEIIECTBO.
Haxoxnenue B mpupoie, pu3ndecKue u
XUMHUYECKUE CBOMCTBA (HA IpUMEPE
B3aUMOJICHCTBUS C HEMETAJUIAaMHU U OKCUAaMHU
METaJUIOB), TPUMEHEHNE, CTOCOOBI TTOTyYCHHUS.
[ToHsiTHE O KHUCIIOTAX U COMSX.
JdeMoHcTpanuu

- PackpbIBaTh CMBICII H3y4aeMbIX IIOHATHH U
IIPUMEHATH OTU ITOHATHUSA IIPU ONMCAHUU CBOWCTB
BEILIECTB U UX IPEBPALLECHUMN.

- XapakTepHu30BaTh (OMHUCHIBATh) GU3UUECKUE U
XMUMHYECKHE CBOWCTBA BOJOPOA, CIIOCOOBI €ro
MTOJTyYEHUS, IPUMEHEHUE.

- Cobupatp mpubop JUlst MOTYyYSHHs BOIOPOJIA.

Sxnacc
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[Tonydenue, coOupanue u pacro3HaBaHUE
BOJOpOAA.

I'openue Bogopona.

B3anmopeiictBue Bogopoaa ¢ okcumom meau(Il).
JlaGoparopHble H MpaKkTH4YecKHe padoThl
Jlabopamopuwiii onvim: B3auMoeicTBIE KUCIIOT ¢
MeTaJulaMH.

Ipaxmuueckas paboma:.

Ne 4. Tlonyuenue u cobupanue BoJopo/ia, H3ydeHUe
€ro CBOICTB.

Boruncienus

- MOJIEKYJISIPHOM MaccChl BEIECTBA HA OCHOBAHUU
ATOMHOM MacChl XMMHUYECKHUX 3JIEMEHTOB

- Mcnionp30BaTh XUMUYECKYIO CUMBOJIMKY JUISI
COCTaBJIEHUS (POPMYJI BEIIECTB, MOJIEKYJIAPHBIX
YPABHEHUN XUMUYECKUX PEAKIUHN C y4aCTUEM
BOZOPOJA.
- CnenoBaTth mpaBwiaM Oe3omacHOi paboOTHI B
1a0opaTOpUM IpPU HCIOJIB30BAHUM XUMHUYECKOH
nocyasl M 00OpYIOBaHMS, a TakKKe IpaBUIaM
oOpalleHus C TOPIOYMMH BEILECTBAMHU B OBITY.
- IlnmanupoBaTh M OCYILIECTBIIATH HAa IPAKTHUKE
XUMHUYECKHE JKCIIEPUMEHTHI, IIPOBOAMTH
HaAOJII0/IeHUs, JAENaTh BBIBOJBI 0 pE3yJibTaTaM
HKCIEPUMEHTA.
- Y4yacTBOBaTh B COBMECTHOM paboTe B IpymIe

https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

http://www.periodictable.ru/

Tema 5.
KoangecTBeHHBI
€ OTHOLIEHNS B
XumMum (4 9)

KomnuecTBo BemectBa. Moss. MosnspHas

Macca. 3akoH ABorazipo. MossipHblii 00bEM

ra3oB. Pacu€Tel Mo XUMUYECKHM YPABHCHHSIM.
JdeMoHcTpanus

OO0pa3ibl BEmecTB KOJIHYECTBOM | MOJIb.
Buviuucnenus

- 00bEMa, KOJIMYECTBA BEILECTBA ra3a I O €r0
W3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY;

- 00bEMOB T'a30B 10 YPaBHEHHUIO peaKIIM1 HA OCHOBE
3aK0Ha 00BHLEMHBIX OTHOIIEHHH ra30B

- PackpbIBaTh CMBICI H3y4YacMbIX IIOHATUHN U
MIPUMEHSITh 3TU MOHATHUS, a TAK)KE U3YUECHHBIE
3aKOHBI U TEOPHHM ISl PEILICHUs] paCYETHBIX 3a]1a4.
-BpIuucisTh MOJISIpHYIO Maccy BEILIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM Taza, Maccy
BEIIECTBA;
- [IpoBOauTH pacy€Thl IO ypaBHEHUAM
XUMUYECKUX PEAKIUN: KOJTUYECTBA, 00BEMA,
MacChl BELIECTBA 10 U3BECTHOMY KOJIUYECTBY,
00BEMY, Macce peareHToOB WIH MPOIYKTOB
peakiuu.
- BeicTpauBaTh pa3BEPHYTHIE IUCBMEHHBIE WU
YCTHBIE OTBETHI C OMOPON HAa WMH- (Qopmanuio U3
y4eOHMKa M CHPAaBOYHBIX MaTepHaJIOB, TPAMOTHO
WCIIOJIB30BaTh M3YyYECHHBIN IMOHATUWHBIN armapar
Kypca XUMHH.

Slkmacce
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Tema 6. Bojaa.
PacTBOpbI.
ITonsiTue
OCHOBAaHHUAX
(59)

00

du3nyecKkue CBONCTBA BOJbI. AHAIN3 U CUHTE3 —
MCTOABI U3YYCHHA COCTaBa BOJBI. XuMuueckue
CBOMCTBA BOJBI (PEAKIIMU C METAIJIAMH,
OKCHJaMH METAJUIOB ¥ HEMETAJIIIOB).

CocraB ocHoBanuil. [loHsiTHEe 006 HHIUKATOpAX.
Bopa kxak pactBopurens. PacTBopsl.
PacTBOprMOCTH BeleCTB B BOJIE.

HacpllieHHbIe M HEHACHIIIEHHBIE PACTBOPHI.
MaccoBast 107151 BellecTBa B pacTBOPE.

- PackpbIBaTh CMBICII H3y4aeMbIX IIOHATHH U
MIPUMEHATH 3TU NOHATHUS IPU ONMCAHUH CBOWCTB
BEILECTB U UX IIPEBPALLECHUMN.

- Xapakrepu3oBaTh (pU3NUECKHE U XUMHUYECKHE
CBOMCTBA BOJBI, €€ POJIb KAK PACTBOPUTENS B
IIPUPOJHBIX MIPOLIECCAX.

- CocTaBiATh ypaBHEHUS XMMUYECKUX PEAKIUH C
Y4aCTHEM BOJIBI.

- OOBACHATH CYIIHOCTB KOJOTMUYECKUX MPoOIeM,
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Ponb pacTBOpoB B pUpOIE U B )KU3HU YEIOBEKA.
KpyrosopoT Boasl B mpupojie. 3arps3HeHUe
NpUPOHBIX BOA. OXpaHa U OUYUCTKA MPUPOJAHBIX
BOJI.

JdemoHcTpauuu

DNEKTPOJIN3 BOJbL, CHHTE3 BOJIbI;
B3auMoieiicTBrE BoAbI ¢ MeTauiamu (Na, Ca)
(BO3MOHO HUCTIOJIB30BAHUE BUACOMATEPUATIOB).
PactBopenue BelecTs ¢ pa3auyHon
PacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIOT U LIENOUYEH C
IIOMOILBIO UHIUKATOPOB.

JlaGopaTopHble H MpaKTH4YecKne padoThl
IIpakmuueckasn paboma:

Ne 5. IIpuroroBneHue pacTBOPOB € ONPeAEIEHHOM
MacCOBOM J0JIEH pACTBOPEHHOIO BEILIECTBA.
Boruncienus

- C UCIIOJIb30BAHUEM MOHATHS «MACCOBAs J10JIS
BEILIECTBA B PaCTBOPE»

CBSI3aHHBIX C 3arpA3HEHUEM IIPUPOIHBIX BOJ,
CIOCOOBI OYMCTKH BOJIBI OT IPUMECEH, MEPHI 110
OXpaHe BOJ OT 3arpsi3HEHUS.
- [InanupoBaTh ¥ OCYIECTBIIATH HAa IPAKTUKE
XMMHUYECKHE IKCIIEPUMEHTBHI, IPOBOIUTH
HaAOJIOACHNS, IeaTh BBIBOJBI 110 pe3ybTaTaM
JKCIIEPUMEHTA.
- CnetoBaTh npaBuiiaM 0€30MacHON paboTHI B
71a00paToOpUu IPH KCIIOJIb30BAHIH XUMUYECKOM
1ocyibl 1 000pyI0BaHUS.
- [IpoBOaUTH BBIYUCIIEHUS C IPUMEHEHUEM
MIOHATHSI «MacCcOBas JOJIS BELIECTBA B PACTBOPEN.
- Hcnonb3oBaThb 1pH BBIIOJHEHUM Y4YEOHBIX
3aJaHUl W B IPOLECCE HCCIIENOBATEIbCKON
JIESITEJIBHOCTH HAyUYHO-TIOMYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO coJiepIKaHus, CIIPaBOYHbBIE
MaTepuaisl, pecypcbl HTEepHETA.
- BeicTpauBaTh pa3BEPHYTHIE IIUCBMEHHBIE WU
YCTHBIE OTBETHI C ONOPOM Ha HH(OPMALHUIO U3
yuyeOHMKa M CIPABOYHBIX MaTE€pPHAJIOB, IPAMOTHO
HCIIOJIB30BaTh M3YyYCHHBIN IOHATUWHBIN armapar
Kypca XUMHUH

https://iu.ru/video-lessons

Tema 7.
OcHoBHBIE
KJ12CChI
HEOPraHu4ecKux
coequnenmii (11

1)

Knaccudukanms HeOpraHm4eckux CoeTMHEHUH.
Oxcupsl: coctaB, kinaccudukanus (OCHOBHBIE,
KHUCJIOTHBIE, aM(POTEepHBIE, HECOTIe00pa3yolune),
HOMEHKJIATypa (MEeXIyHapOIHAs U TPUBHAIBHAS).
[TonyueHnue u XMMHUYECKHE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX ¥ aM(OTEPHBIX OKCHJIOB.
OcHoBaHus: cOCTaB, KJIaccu(pUKAIIHS,
HOMEHKJIaTypa (MEeXIyHapoIHasi U TpUBUAJIbHAS),
(hU3UYEeCKre U XUMHUYECKUE CBOMCTBA, CIIOCOOBI
nosrydeHus. Kuciorel: cocTas, kiiaccupukanms,
HOMEHKJIaTypa, PU3nIecKue U XUMUIECKHE
CBOWCTBa, CIOCOOBI TTOyUEHHSI.

Psg akTHBHOCTH METAJIOB.

Comu (cpemHue): HOMEHKIATYpa,

MOJTy4YEHUS, B3aMOJICHCTBUE conel

MeTaJUIaMH, KUCIIOTaMH, IIEJI0YaMH U COJISIMHU.

CIOCOOBI

C

- Kinaccugunuposats n3ydaemble BEIIeCTBa Mo
COCTaBYy U CBOMCTBAM.
- CocTaBasaTh (OPMYJITBI OKCHIOB, KHCIIOT,
OCHOBAaHMH, COJIEH U HA3bIBATh UX I10
MEXyHapOAHOW HOMEHKIIATYpE.
- [Iporno3upoBars CBOMCTBA BELIECTB HA OCHOBE
O0IIMX XUMHYECKUX CBOUCTB M3yUEHHBIX
KJIACCOB/TPYIII BEUIECTB, K KOTOPHIM OHU
OTHOCSTCS.
- CocraBinsaTh  MOJIEKYJSIPHBIE  YpaBHEHMS
peakuuii, MJUTFOCTPUPYIOIINX XUMUYECKHE
CBOMCTBA CHOCOOBI  TOJIyYEHHUsS]  BEILECTB
W3YYEHHBIX KJIACCOB/TPYIIIL, a TaKXe
MOATBEPKIAIOIINUX TIE€HETUYECKYI0 B3aUMOCBS3b
MEXy HUMH.
- IIpou3BoAWTH BBIYUCIECHHS II0 YpPaBHEHUSIM

u
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I'eneTnueckas cBsI3b MEXKIYy Kilaccamu
HEOPraHWYECKUX COETUHEHUM.
JdemMoHcTpanuu
OO0pa3ipl HeOPraHMYEeCKUX BEUIECTB PA3TUUYHbBIX
KJIaCCOB.
B3aumopeiicTBre pacTBopa CEPHOM KUCIOTHI C
okcugom meau(Il).
Peaknus HeliTpanusanuu.
BriTecHeHHe 01HOTO MeTallia IpyruM U3 pacTBOpa
COJIN.
JlabGopaTopHble M IPaKTHYeCKHe Pa0OThI
Jlabopamopnwsie onvimoi: Bzaumoencraue
KHUCIIOT ¢ MeTaiuiaMu. [lonyuenue
HEpPAaCTBOPUMBIX OCHOBaHUM. B3anmonaeiictere
HEPACTBOPUMBIX OCHOBAHUI C KUCIOTAMH.
Pasnoxenue runpokcuna meau(Il) npu
HarpeBaHuMU.
IIpaxmuueckas paboma:
Ne 6. Penienue skcniepuMeHTaIbHBIX 334a4 110
TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COETUHEHUI.
Boruncienus

- 110 YPaBHEHUSIM XUMUYECKUX PEAKIUN

XUMHUYECKUX PEaAKIUM.
- [InanupoBaTh ¥ OCYIIECTBIISITh Ha TPAKTHKE
XUMHYCCKUC SKCIICPUMCHTBI, IIPOBOANUTDH
Ha0JII0/IeHus, 1eTIaTh BBIBOBI 10 pe3yibTaTaM
HKCIEPUMEHTA.
- CnetoBaTh npaBuiiaM 0€30MacHON paboTHI B
1abopaTopuu MpH UCIIOJIb30BAHUN XUMHUECKOMN
MOCYIBI U 000PYIOBAHUSI.
- Ucnonb30Bath NpH BBIOJIHEHUN YUYEOHBIX
3aJlaHui U B MPOIIeCcCe UCCIIEA0BATEIbCKOM
JEeATeIbHOCTH HAyYHO-IIOIIYIAPHYIO JIUTEPATYPY
XUMHYECKOT0 COJIEp>KaHusl, CIIPaBOYHbIE
MaTepHasl, pecypcsl MHTEpHEeTA.
- BeicTpanBaTh pa3BEpHyTHIE INCEMEHHBIE U
YCTHBIE OTBETHI C OMOPOI Ha MH(OPMALIHIO U3
y4eOHHMKa U CIPAaBOYHbIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3YYCHHBIN MOHATUIHBIN anmapat
Kypca XUMUHU

Pa3nea 3. Ilepuoanyecknii 3axkon u Ilepuognueckas

cucreMa xumudeckux djemenToB . . MennesneeBa.

Crpoenne atoMoB. Xumunueckasi cBsizb. OKHCJINTE/IbHO-BOCCTAHOBHTE/IbHBIE peakuuu (15 v)

8.

Tema 8.
Ilepuoauuec
KHH 32aKO0H H
Ilepuoauuec
Kasg cucrema
XUMHYECCKHUX
3JIEMEHTOB
. n.
MenpeieeBa
. Crtpoenue
aroma

(7 )

[TepBble MOMBITKY KJIACCU(PUKALIUU XUMHUYECKUX
aneMeHToB. [loHsATHE O Tpynmax cXOAHbBIX
3JIEMEHTOB (IIEJIOUHBIE U LIEIOYHO3EMEIbHbIE
METaJIJIbl, TaJOTE€Hbl, UHEPTHBIE Ia3bl).

DneMeHTHI, KOTOpble 00pa3yloT aM(poTepHbIe
OKCHUBI ¥ TuApoKcuabl. [lepuonnueckuii 3akoH 1
[Tepuoanueckas cucteMa XUMHUYECKUX AIEMEHTOB
.. Menneneesa. [lepuoasl, rpynisl, MOArPYIIIBL.
PU3NYECKUI CMBICII TOPSAIKOBOTO HOMEpPA
3JIEeMEHTa, HOMEPOB MEePHOJia U FPYIIIHL.
Ctpoenue atoMoB. CocTaB aTOMHBIX SJIED.
N3oTomnsl. DnekTpoHbl. CTpOEHUE 2IEKTPOHHBIX
000J104€K aTOMOB NepBbIX 20 XUMUYECKUX
aneMeHToB llepuoanueckoii cucremsl . M.

- PackpbIBaTh CMBICI IEPUOJUYECKOTO 3aKOHA.

- [lonumars cymiecTBOBaHUE EPUOANYECKOM
3aBUCHUMOCTH CBOMCTB XMMHUECKUX 3JIEMEHTOB
(U3MeHeHue pajinycoB aTOMOB U
ANEKTPOOTPHULATELHOCTH) U UX COETUHEHHUM OT
I0JIO’KEHHUS B IEPUOJNYECKON CUCTEME U CTPOEHUS
aToMa.

- YcraHaBiIMBaTh CBSI3b MEX/1Y MOJOKEHUEM
2JIEMEHTA B IEPUONYECKON CUCTEME U CTPOCHUEM
€ro aToma (CocTaB M 3apsia sjpa, o0IIee Yucio
3JIEKTPOHOB U pacrpeiesieHUue UX M0 IEKTPOHHBIM
CIIOSIM).

- [Iporno3upoBarh XapakTep U3BMEHEHUS CBOMCTB
2JIEMEHTOB M X COSMHEHMI 110 TpyINIaM 1

SIxnacc
https://www.yaklass.ru/
POII
https://resh.edu.ru/subject/
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Menneneesna.

XapakTeprucTHUKa XUMHUYECKOT0 3JIEMEHTA 10 €Tr0

nostoxenuto B [lepuoguueckoit cucreme J1. M.

MenneneeBa. 3Hauenue [leproanueckoro 3akoHa u

[leproanyueckoil CUCTEMbI XUMHYECKUX JIEMEHTOB

JUTSL pa3BUTHUS HAYKH U MPAKTHUKHU.

.. MenneneeB — yu€Hblid, eIaror U rpakIaHuH.

JleMoOHCTpanuu

KopoTkonepruoanas v JUIMHHOIEPUOIHAST (POPMBI

Ileproanyueckoil CUCTEMbl XUMHYECKUX JIEMEHTOB

J.N. Menneneesa.

O3HakoMiIeHHE C 00pa3liaMyi METAJIIIOB

HEMETAJJIOB.

JlabopaTopHble U IpaKTHYeCKHE PAGOTHI
Jlabopamopnwiii onvlm: BzaumoneiictBue
THAPOKCHIA IIMHKAa C pPacTBOpaMH KHUCIOT U
HIeJIouen

nepuogaM [leprnonueckon CUCTEMBIL.
- XapakTepu30BaTh XUMUYECKUE AIEMEHTBI ITEPBBIX
TPEX MEPUOAOB, KAIHSI, KAJIBIHS MO UX MOJIOKEHUIO
B [lepnoanueckoii cucreme J1.1. Menneneena.
- CnenoBathb npaBuiaM 6e30macHoOi paboThI B
1a00paToOpUu IPH KCIIOJIE30BAHUH XUMUYECKOM
MOCYJbl U 000PYIOBAHUSI.
- BeicTpanBaTh pa3BEPHYTHIE MUCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPO Ha MHPOPMALIHIO U3 yUeOHUKA U
CIIPaBOYHBIX MaTEPUATIOB, TPAMOTHO MCIOJIb30BaTh
M3Y4YCHHBIN NIOHATUIHBIN alrapaTr Kypca XUMHUH.
- Ucnionb30Bath NpH BBIOJIHEHUN YUYEOHBIX
3aJlaHui TEKCThl yueOHMKA, CIIPAaBOYHbBIC
matepuaisl (Ilepuoanueckyto cucremy
xuMHuueckux aneMeHToB .M. Menneneesa,
Ta0JIMIly paCTBOPU- MOCTH KUCIJIOT, OCHOBAHUN U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUN P
HaMpsHKEHUH METaIJIoB).
- Hcnonb3oBaTh MpU  BBIMOJHEHUU YYEOHBIX
3aJlaHMii W B IpoOLEcCe HCCIEN0BATEIbCKON
JIEATEIbHOCTH HAYYHO-TIOIYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO CoJIepKaHus, CIIpaBOYHbIE
Marepuainsl, pecypcsl IHTepHeTa

Tema 9.
XuMunueckas
CBA3b.
OKucIuTeIb
HO-
BOCCTAHOBM-
TeJbHbIE
peakuun

(8 )

DIEKTPOOTPHUIIATEIIBHOCTh ATOMOB XUMHUYECKUX
AIIEMEHTOB.
XuMudeckass  CBs3b  (MOHHAs,  KOBaJICHTHAS
MOJIIpHAs ¥ KOBaJICHTHAs HETIOJSIpHAas ).
Crenenn OKHCIICHUSI.
OKHCINTENEHO-BOCCTAHOBUTEIHHBIE peaxuu
(OBP). Ilporecchl OKHCIEHHUS U BOCCTAaHOBJICHHUS.
OxucauTenu 1 BOCCTAHOBUTEIH.
JdemMoHcTpauuu
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIS peaxiuu:
TOpPCHHE, PEAKITUHN PA3JIOKEHUS, COCTMHCHHSI.

- OnpenensiTh CTeNeHb OKUCIICHUS] XUMHYECKOTO
3JIeMeHTa 1o (OopMyJie €ro COeAUHEHUS.
Ornpenensars 37eMeHT (BEIIECTBO) — OKUCIHUTEINb U
3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIIb.
- OOBACHATH CYIIHOCTh MPOLIECCOB OKUCICHUS U
BOCCTaHOBJICHHSI.
- CocTaBisTh 2JIEKTPOHHBIN OanaHc ¢ y4€ToM ducia
OTJIAaHHBIX ¥ MPUHATHIX SJICKTPOHOB.
- CocTaBisaTh ypaBHEHHE
OKHUCJIUTEIHHO-BOCCTAHOBUTENILHOMN pEaKIInu.

- HWcmonp3oBaTh TIPHU  BBITIOJHEHUW  yUEOHBIX

3aJaHUil  TEeKCThl  y4eOHUKa, CIIPaBOYHbIE
MaTepUalIbl (mepuoaNIECKYIO CUCTEMY
xuMu4eckux aneMmeHtoB J[.MI. MeHnpaeneesa,

TaOJIMITy PAaCTBOPU- MOCTHU KHCIOT, OCHOBaHUHN U

Sxnacc
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colel B BOJE, DJIEKTPOXUMUYECKUU
HaIpPsDKEHUN METAIIOB)

pan

9 KIIACC

(2 4 B HEAEIO, BCEro 68 U, M3 HUX 3 4 — pe3epBHOE BpEMsI)

pa3zesioB Kypca 8
kJiacca (5 u)

XUMHNYCCKUX 3JICMCHTOB HepBBIX TpéX
HepI/IOILOB, Kajaus, KaJdblusa U UX COCIII/IHCHI/Iﬁ B
COOTBETCTBUH C MOJI0KEHUEM DIIEMEHTOB B
MEPUOIUYECKON CUCTEME U CTPOCHUEM HUX
aTOMOB.

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIECTB (MEXIyHapoIHas U
TpUBHAJIbHASA). XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIINXCA K pa3J'II/I‘-IHI>IM KJ1accaM
H€0pFaHI/I‘-I€CKI/IX COCHHHCHHﬁ, NX TCHCTHUYCCKAasA
CBSI3b HEOPTraHUYECKHUX BEUIECTB.

CrtpoeHue BenecTBa: BUIbl XUMHUYECKOUN CBSI3H U
THUIBI KPUCTATNIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT UX CTPOECHUSI.
JleMoOHCTpanun

- Moaenu KpUCTAIITMYECKUX PEIIETOK
HeopraHquCKnx BCIICCTB.

- KopoTkoneproaHas v ITMHHONIEPUOIHAS
dopmel [Teproaudeckolt CUCTEMBI XUMUYECKUX
anemenToB .. Menneneesa

- KnaccuguunpoBats 1 Ha3pIBaTh HEOPTAHUUECKUE
BEIIECTBA U3YUYEHHBIX KIJIACCOB.

- OnuceIBaTh 00IIME XUMHUUYECKHE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, NOATBEPKAAThH
CBOMCTBA ITPUMEPA MU MOJIEKYJISIPHBIX YPAaBHEHUI
XUMHYECKUX PEAKIUH.

- OnpenensiTe BUJI XUMUYECKOMN CBS3U U THUIT
KPUCTAJUIMYECKON PEIIETKHU BEILECTBA.

- [Iporno3upoBars CBOMCTBa BEUIECTB B
3aBUCUMOCTH OT UX CTPOCHHSI.

- BeicTpauBaTh pa3BEPHYThIE MMCBMEHHBIE U
YCTHBIE OTBETHI C OTOPOM Ha MHPOPMALIUIO U3
y4eOHHUKa U CIPAaBOYHBIX MAaTEPHUAIOB, TPAMOTHO
HCIOJIb30BATh U3YYEHHBIN ITOHATUMHBIN anmapar
Kypca XUMUHU.

- Hcnonb30Bath MpH BBHITOTHEHUN Y4eOHBIX
3aJ]aHUI U B TIPOLIECCE UCCIIE0BATEIbCKON
JIEATEIIbHOCTH HAyYHO-TOMYJIAPHYIO JINTEPATYPY
XUMHYECKOIO COJIEPHKAHMUS, CIPABOYHBIE
Marepuaisl, pecypcel IHTEpHETA.

Ne TemaTnuecknid OcHOBHOe co/iep:KaHue OcHoOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS DJIeKTPOHHbIE

n/ 0J10K, Tema o0pa3oBaTe/IbHbIE

n pecypchbl

Pa3znen 1. BenrecTBo u xumuueckue peakuuu (18yq)

1. |IloBTOpenme u [Tepuoaunueckuii 3akoH. [lepuoanueckas cuctema |- XapakTepru3oBaTh XUMHUECKHUE HIIE€MEHTHI SAxnacc
yriayoJieHue XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIMS U KaJIbIHS 110 UX https://www.yaklass.ru/
3HAHUM .. MenneneeBa. CTpoeHre aTOMOB. nonoxxeHuto B [lepuoanueckoii cucreme /. U. POIILI
OCHOBHBIX 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB Menpeneena. https://resh.edu.ru/subject

/

https://interneturok.ru/ -

oubIMoTeKa B
https://multiurok.ru/ -
METOAUYECKUE
MaTepUajbl U
MPE3CHTAINH T10
XUMHH JIJISI YPOKOB

ttp://maratakm.narod.ru/

- BUpTyaJbHas
XUMUYECKas MIKOJa

https://resh.edu.ru/ -
http://interneturok.ru/

Tema 1.
OcHOBHBIE

Knaccudukanus XuMHUYECKUX peaklui Mo
pa3IMYHbIM NPU3HaKaM (110 YUCIIY U COCTABY

- PackpbIBaTh CMBICIT U3yYaeMbIX MMOHITUH U
3aKOHOB M MPUMEHSTH 3TH NOHSATHS IPHU ONKHCAHUU

Sknacc
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3aKOHOMEPHOCTH
XHMHYECKHX
peakumii (4 u)

YUYacCTBYIOUIMX B PEaKIH BEUIECTB, 110
TerI0BOMY (D (EKTy, 0 U3MEHEHHUIO CTETICHEH
OKHCIICHHSI XUMUYECKHX 3JIEMEHTOB, IO
00paTUMOCTH, 110 YYaCTHIO KaTallu3aTopa).
DK30- U SHIOTEPMUYECKUE PEAKIIUH,
TepMOXUMHUYECKUe ypaBHeHus. [lonsrue o
CKOPOCTH XuMudeckoi peakiuu. [Tonstue o
TOMOTEHHBIX U T€TEPOTCHHBIX PEAKLIUAX.
[Tonstne 06 06paTUMBIX 1 HEOOPATUMBIX
XUMHUYECKHX peakuusx. [lonarue o xummueckom
paBHOBecHH. DAKTOPHI, BIUSIOIINE HA CKOPOCTh
XUMHUYECKON peaklMU U TOJI0KEHUE
XUMHUYECKOT'O PAaBHOBECHS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU
(37IeKTpOHHBIN OamaHC
OKHCITUTEITFHO-BOCCTAHOBUTEILHON PEaKIUH).
JleMoOHCTpanuu

- 3aBUCUMOCTb CKOPOCTH XUMUYECKON peaKkIun
OT Pa3JINYHBIX (PaKTOPOB.

- Bo3nelicTBue kartanuzaropa Ha CKOPOCTh
XUMHUYECKON pPEeaKIIiH.

- [Ipumepb1 HEOOPATUMBIX U OOPATUMBIX
peaKuui.

CwMmerienue paBHOBECHS] XUMHUECKOW PEAKIINH.
Boruucienus

- KOJINYeCTBa BeIeCTBa, 00bEMa M MacChl
peareHToB WM MPOITYKTOB 10 YPAaBHEHUSIM
XUMHUYECKHUX PEaKIIHii

CBOJCTB BEILECTB U UX IIPEBPALLECHUMN.

- KnaccuduuupoBaTs XMMHUYECKHE PEAKLIUU 110
Pa3JIMYHBIM IIPU3HAKAM.

- YcraHaBiIMBaTh 3aBUCUMOCTb CKOPOCTH
XMMHUYECKON peakluy OT pa3InYHbIX (PAaKTOPOB.
- [Iporno3upoBarbs BO3MOKHOCTH ITPOTEKAHUS

XHUMHUYCCKUX HpCBpaI.HCHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX.

- OnpeensaTh OKUCINTEND U BOCCTAHOBUTEIND B
OBP.

- CoCTaBIIATh JEKTPOHHBIN OallaHC PeaKLUU.

- [Ipon3BOANUTH BBIYMCIICHUS 110 XUMUYECKUM
YPaBHEHUSIM.

- BricTpauBath pa3BEpHYThIE INCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPO Ha HH(POPMALIHIO U3
yueOHHUKa U CIIPaBOYHBIX MaTepHaIOB, IPaMOTHO
HCIIOJIb30BaTh U3YUYEHHBIN OHATUIHBIN armapar
Kypca XUMHH.

https://www.yaklass.ru/
POIII
https://resh.edu.ru/subject
/
https://interneturok.ru/ -
Oubamnorexa BU
https://multiurok.ru/ -
METOANYECCKUC
MaTcpurajibl U
MMpE3CHTalUHU 110
XUMHUHU IJIs1 YPOKOB
ttp://maratakm.narod.ru/
- BUpTyaJIbHas
XHUMHWYCCKas IIIKOJIa
https://resh.edu.ru/ -
http://interneturok.ru/

- Hcnonw3oBaTh mpHU BBINOJIHEHUH Y4EOHBIX
3alaHMi W B IIPOLIECCE MCCIIEN0BATEIbCKOU
JIEATEIIbHOCTH HAYYHO-TIOIYJISIPHYIO JIUTEPATYPY

XUMHUYECKOTO coJiep KaHus,
MaTepuaisl, pecypcbl HTEepHETA.

CIIPaBOYHBIC

Tema 2.
DJIEKTPOJIUTHYEC
Kast
AUCCOIHALHS.
Xumuyeckue
peakuuu B
pacTtBopax (8 u)

Teopus 2NEKTPOIIUTHYECKON JUCCOLMALIH.
ONEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHMOHBI. MeXaHU3M IUCCOLMALINN BEIIECTB C
pPa3IMYHBIMU BUJAMU XUMUYECKOU CBS3H.
Crenenp qucconnanuu. CuiabHbIE U clladble
3JIEKTPOJINATHI.

Peakuiuu MOHHOTO OOMEHA, YCIIOBHS UX
nporekanus. FIoHHbIe ypaBHEHUS PEaKLIA.
XuMHYECKHEe CBOMCTBA KUCIIOT, OCHOBAaHUH U
coJiell B CBeTe MpeJCTaBICHUN 00
AJEeKTpoNIUTHYEeCKOM nucconuanuu. Cpena

- PackpbIBaTh CMBICIT U3yYaeMbIX MMOHITUH U
MIPUMEHSATDH 3TH IOHATUS IIPU ONMCAHUU CBOWCTB
BEILIECTB U UX IPEBPAILECHUMN.

- OOBACHATH MPUINHBI AIEKTPOIIPOBOTHOCTH
BOJIHBIX PaCTBOPOB.

- CocTaBisTh ypaBHEHUS JUCCOLUAIIUN KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALLEHHBIE
WOHHBIC YPAaBHEHUSI XUMHUYECKUX PEAKIIUIA NMOHHOTO
oOMeHa.

- [InanupoBaTh U OCYILECTBIISTh HA MIPAKTUKE
XUMHYECKHE SKCIIEPUMEHTHI, MIPOBOIUTH

SIxnacc
https://www.yaklass.ru/
POIII
https://resh.edu.ru/subject
/
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OnobInoTexa BU
https://multiurok.ru/ -
METOANYCCKHEC
MaTepHaibl U
Hp€3€HTaI_II/H/I 10
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pactBopa. [lonsiTue o rusposnuse comnei.
KauecTBeHHBIE peaKIi Ha KATHOHBI U

AQHUOHBI.

JdemoHcTpaunu

DOnekTpuyeckas MPOBOAMMOCTH  PacTBOPOB
BEILECTB; JBWKEHHE MOHOB B 3JIECKTPUUYECKOM
noue.

OIBITHI, WJUTIOCTPUPYIOILIUE TPU3HAKU
MPOTEKAHUs peakluii HOHHOTO 0OMeHa. OMBITHI
10 ONPEICIICHUIO CPE/IbI B PaCTBOPAX COJIei
(xopuaa HaTpus, KapOoHATa HATPUS, XJIOPHIA
IIMHKA).

JlaGopaTopHble U NpaKTHYeCKHe PadOTHI
Jlabopamopmuwiii onvim:

Peakuuu woHHOro oOMeHa B pacTBopax
uteKTposnToB: cyibdpata Memu(ll) m mémoun,
KapOoHaTa HATPUS H COJSA- HOW KHUCIIOTHI,
peakiusi HeWTpanu3aluu Mexay TUIPOKCUIOM
KaJIMS U COJISTHOM KHCIIOTOM.

Ilpaxmuuyeckas paboma:

Ne 1. Pemienue sxcnepruMeHTaNbHBIX 3a/1a4

o TeMe.

Beruucienus

- 110 YpPaBHEHUSIM XUMUYECKUX PEAKITUN

HaOII0ICHUs, IeTIaTh BBIBOABI IO Pe3ybTaTaM
JKCHEPUMEHTA.
- CneioBath npaBuiiaM 0e30MacHON paboThI B
1abopaTopuu MpH UCIIOJIb30BAHUN XUMHUECKON
MOCYJbl U 000PYIOBAHUSI.
- IIpon3BoAUTH BBIYUCICHUS IO XUMUYECKUM
YPABHEHUSIM.
- BpoicTpauBarh pa3BEPHYTbIE IHCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOM Ha HHMOPMALUIO W3
y4eOHMKa U CIIPABOYHBIX MaTe- pUajioB, IPAMOTHO
HCIIOJIb30BaTh M3YyYEHHBIM MOHATUWHBIN ammapar
Kypca XUMHH
- Hcnonb3oBaTh TpU BBIMOJHEHUU YUEOHBIX
3aaHUd W B TMPOLECCE HCCIEIOBATENBCKOM
JIeATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIepKaHUs, CIIpaBOYHbBIC
Marepuaisl, pecypcel IHTepHeTa.

XHMHU JIS YPOKOB
ttp://maratakm.narod.ru/
- BUpTyaJlbHasd
XHUMHNYCCKasA MIKOJIa
https://resh.edu.ru/ -
http://interneturok.ru/

Paznen 2. HemeTtasuibl 1 ux coequnenus (27) 4

Tema 3. O0masn
XapaKTepuCTHKA
XUMHYECKHUX
3j1eMeHTOB VIIA-
rpynnsl.I'anoren
bI(44)

OO01mas xapakTeprcTUKa TaJIOreHOB.
Oco0eHHOCTH CTPOEHUSI aTOMOB 3TUX DJIEMEHTOB,
XapaKkTepHBIC JJIST HUX CTETICHH OKHCIICHHUS.
Ctpoenue u pu3nYecKue CBOWCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMUYECKUE CBOKCTBA Ha
npuMepe xjopa (B3anMoJIeHCTBHE C METaJlIIaMH,
HEMeETaJUIaMH, 1IEJI0YaMHt). XJI0POBOJAOPO/I.
ConsiHast KUCIIOTa, XHMHUYECKHE CBOMCTRA,
noyyyeHue, npumeHenune. KauecrseHHbie
peaklMK Ha rajloreHU-UOHBI.

[elicTBue xj0pa U XJI0pOBOJIOPOIA HA

OpraHu3M uenoBeka. BaxkHeilme Xja0puasl u

WX HAXO0XJICHUE B TIPUPOJIC.

JleMoHCTpanun

- OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB HEMETAJJIOB U X COEAVNHEHUH B IIpeienax
MaJibIX NEPUOJOB U INIaBHBIX MOATPYIIIT
Ileproguueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB C
y4€TOM CTPOEHHUS UX aTOMOB.

- Xapakrepu3oBaTh (pU3NUECKHE U XUMUUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB I'aJIOT€HOB (Ha MpUMepe
XJIOpa) M CIOKHBIX BEHIECTB (XJIOPOBOAOPOA,
XJIOpU/1a HATPHSI), CIIOCOOBI X MOTy4EHUs,
IIPUMEHEHHE U 3HAYEHHE B IPUPOJE U XKU3HU
4eJI0BEKA.

OmnpenensTh raJoreHu1-MOHbI B paCTBOPE.

- [InanupoBaTh M OCYIIECTBIISITh Ha TPAKTHKE
XUMHYECKHE IKCIIEPUMEHTHI, IPOBOJIUTH

Sxnacc
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Buneomarepuanbl: ragoreHsl 1 UX COCIUHEHHUS.
OO0pa3s1ibl XJIOPUIOB.

JlabopaTopHble U NpaKkTHYeCcKHe padoThl
Jlabopamopmuwiii onvim: Pacrio3zHaBaHUE
XJIOPUJ-UOHOB.

Ilpaxmuueckas paboma:

No 2. TTosmyueHue COMIHOM KUCIIOTHI, U3y4eHUE €€
CBONCTB.

Bouruucienus

- 10 YPaBHEHUSIM XUMUYECKUX PEAKLUH, €CIIH
OJINH U3 PEareHTOB JaH B U30BITKE;

- 00bEMOB ra3oB 10 YPaBHEHHIO peaKlUU Ha
OCHOBE 3aKOHa 00BEMHBIX OTHOILIEHUI ra30B

HaAOJIOCHNS, 1e1aTh BBIBOJIBI 110 pe3yibTaTaM
JKCIIEPUMEHTA.
- CnetoBaTh npaBuiiaM 0e30MacHON paboThI B
1a00paTOPUU IIPU UCTIOIB30BAHUN XUMHUYECKON
1ocyibl 1 000pyI0BaHUS.
- BricTpauBarh pa3BEpHYThIE MMCHbMEHHBIE U YCTHbBIE
OTBETHI C OIIOPOI Ha HHPOPMALIMIO U3 yUYeOHUKA U
CIIPAaBOYHBIX MAaTEPUAIIOB, TPAMOTHO HMCIIOJIb30BaTh
M3YYEHHBIN NIOHATUIHBIN alapaTr Kypca XUMHH.
- Hcnonw3oBaTh IpU BBINOJIHEHUH Y4YEOHBIX
3aJaHUl W B IPOLECCE HCCIENOBATEIbCKON
JIEATEIbHOCTH HAYYHO-IIOIYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO coJiepKaHus, CIIPaBOYHbBIE
Marepuaisl, pecypcsl HTepHEeTa

XUMHNYCCKasdA MIKOJIa
https://resh.edu.ru/ -
http://interneturok.ru/

Tema 4. Ooman
XapaKTePUCTUK
a XUMHYECKHX
3J1eMEHTOB
VIA-rpynnsl.
Cepa u eé
coenuHeHus (5

4)

OO61mas xapakTepucTuka 3J1eMeHTOB VIA-rpymisl.

Oco0eHHOCTH CTPOCHHSI aTOMOB 3TUX JIEMEHTOB,
XapaKTepHBIE U1 HUX CTETIEHU OKHCIICHUSI.
CtpoeHure u GU3NICCKUE CBOWCTBA IPOCTHIX
BELIECTB — KHUCIJIOPOJA U CEPBHI.

AmnnoTtponHbsle MOAUGUKALUKA KUCIOPOJA U
cepbl. XMMHAYECKHE CBOMCTBA CEPHI.
CepoBoniopo/i, cTpoeHue, GU3nIecKue 1
XUMHUYecKHe cBoicTBa. OKCHJIBI Cephl KaKk
IPEJICTaBUTENIN KUCIOTHBIX OKCcHI0B. CepHas
KHCIIO0Ta, (U3NYECKUE U XUMUYECKHE CBOMCTBA
(o0rmre Kak mpeacTaBUTENs Kilacca KUCIOT U
cnenupuyecKue), IpruMeHeHue.

XUMHUECKUE peaKIiy, Jexkaliiue B OCHOBE
IPOMBIIIJIEHHOT'O CII0C00a MOJIy4eHUs CEpHOMI
KHCJIOTHI. AMNIapaTsl U MPOTEKAIOIIME B HUX
npoliecchl (Ha mpuMepe MPOU3BOICTBA CEPHOM
kucnoThl). Conu cepHON KUCIOThI, KaueCTBEHHAs
peaknus Ha cysb(daT-1oH.

Haxoxnenue cepbl 1 €€ coeTuHEeHU I

B Tipupoje. XUMHUYECKOE 3arpsi3HEHHE
OKpY’KalolIel Cpeibl COSAMHEHUSIMU CEPBI
(KHCTIOTHBIE JIOK[TH, 3arPsSI3HEHUE BO3yXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAILIECHUS.
JleMoHCTpanun

- OOBACHATH 001ME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 311eMeHTOB VIA-rpyIisl U UxX coeAMHEHUN
C y4€TOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh (PU3HUECKHUE
U XUMHUYECKHE CBOMCTBA IPOCTOrO BEILECTBA
cepbl U €€ COoeqUHEHMH (cepoBOOpO/a, OKCHU/IOB
Cepbl, CEpHON KUCIIOTHI, CyJIb(HATOB), CIOCOOBI X
MIOJIy4Y€HHUsl, IPUMEHEHUE U 3HAUYEHUE B IPUPOJE H
YKU3HU YEJIOBEKa.
- OnpenensaTh HaJIM4YUE Cylib()aT-uOHOB B PaCTBOPE.
- OOBSCHATH CYUIHOCTh 3KOJOTHYECKHX MpoOseMm,
CBSI3aHHBIX C IEPepabOTKOI COEAMHEHUN CEpBI.
- [InanupoBaTh ¥ OCYIIECTBIIATH HAa IPAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI, IPOBOJIUTH
HaOJI0ICHNS, 1e1aTh BBIBOJIBI 110 pe3yibTaTaM
JKCIIEPUMEHTA.
- CnenoBarth mpaBmiiaM 0€30MacHON paboThI B
1a00paTOpUU MIPU UCTIOIBb30BAHUN XUMHUYECKON
TOCYIbI M 000PYIOBAHUS.
- [Ipou3BOAUTDH BHIYUCICHUS 110 XUMUYECKUM
YPaBHEHUSIM.
- Ucnionb30Bath MpH BBHIMOJIHEHUU YYEOHBIX 3a/laHUI
TEKCTHl Y4eOHHUKA, CIIPABOYHbIE MaTePHAIIbI
(ITeproanuecKyto CUCTEMY XUMHUECKUX AJIEMEHTOB
JI.W. Menneneea, TabJIMIly paCTBOPUMOCTH KHCJIOT,

SIxnacce
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Komneknuu (Buneomarepuansl): cepa u €€
COETUHEHMUSI.

OOyriuBaHue caxapa 1moJ| 1eiCTBUEM
KOHIEHTPUPOBAHHOI CEPHOI KHCIOTHI.
JlaGopaTopHble U NpaKTHYeCKHe PadOThI
Jlabopamopnvie  onvimwi: OOHapYKEHUE
cynbdaT-uoHOB. B3anumoseiicTBrue pazdaBieHHOM
CEpPHOM KUCJIOTBI C IMHKOM.

Bouruucienus

- IOypaBHEHUSIMXUMHUYECKUXPEAKIIHIA;

- MAaCCOBOM/IOJIUBBIXOIANPOAYKTApEAKIIUU

OCHOBAHUU U COJIEH B BOJE, DJIEKTPOXUMUYECKUI
PAI HAIPSHKECHUN METAIIOB).
- Hcnonb3oBaTh 1pU  BBIIOJHEHUU YUEOHBIX
3aJaHUl W B IPOLECCE HCCIENOBATEIbCKON
JIESITEIBHOCTH HAyUYHO-TIOMYJISIPHYIO JIUTEPATypy
XUMHUYECKOIO COJIepIKaHus, CIIPaBOYHbBIE
MaTepuaisl, pecypcel IHTepHeTa

Tema 5. Ooman
XapaKTePUCTHK
a XUMHMYECKHX
3JIeMeHTOB VA-
rpynmsl. A3or,
dochop n nx
cOoeIMHEeHUA

(7 1)

OO0m1as XxapakTepucTHKa 3JIEMEHTOB
VA-rpynnsl. OcOOEHHOCTH CTPOSHHS aTOMOB
ATHUX AJIEMEHTOB, XapaKTePHbIE ISl HUX
CTENIEHHU OKUCJICHHUS.

A30T, pacnipocTpaHeHue B mpupojie, Gpu3ndeckue
U XUMHUYECKHUe cBoiicTBa. Kpyrosopor azora B
IpUpoJIE.

AMMHUak, ero Gpu3nuecKue 1 XuMUYECKUE
CBOIICTBa, MoJyueHue u npuMmeHenue. Conu
aMMOHUS, UX (pU3HUYECKIEe U XUMUYECKHE
CBOICTBa, IpuMeHeHne. KadecTBeHHas peakuus
Ha MOHbI aMMOHHSI.

A3oTHas KUCIOTa, € Pru3nyeckre u XUMHUYECKUe
cBo¥icTBa (00IIME KaK MPEeJCTaBUTEN Kilacca
KHUCIIOT U cienuduyeckue). Mcnonb3oBanue
HUTPATOB U COJIEH aMMOHMS B KA4ECTBE
MUHEPATBHBIX YI00OpeHHH. XUMUYECKOe
3arpsI3HEHUE OKPYKaro- IIEH CPeIbl
COEMHEHUSIMH a30Ta (KUCIOTHbIE JOKIH,
3arpsi3HEHUE BO3/1yXa, TOYBbI U BOAOEMOB).
®docdop, aTOTPOITHBIE MOAUPHUKAIIMN
docdopa, pusnveckre U XUMHIECKHUE CBOICTBA.
Oxkcun dpocdopa(V) u pochopnas kuciora,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA,
nosydyeHue. KauectBeHHast peakius Ha
docdar-noHsl.

Hcnons3oBanue gochaToB B KauecTBe
MUHEPATBHBIX Y100peHui. 3arpsi3HeHue

- OOBACHATH 00IIME 3aKOHOMEPHOCTH B N3MEHEHHUHN
CBOMCTB 371€MEHTOB VA-TpYyMIIbl U UX COEAUHEHUN C
y4€TOM CTPOCHHUS UX aTOMOB.

- XapakTepu30BaTh PU3NUECKUE U XUMUIECKHE
CBOICTBa MPOCTHIX BEIIeCTB a30Ta U Gochopa u ux
coequHEHH (aMMuaka, cojieii aMMOHUS, a30THOMN
KHCJIOTBI, HUTPATOB, OKcua dpochopa(V) u
dhochopHoit KUCIOTHI, pochaToB), CTOCOOBI UX
MOJTyYeHHS, IPUMEHEHUE U 3HAYCHUE B IPHPOJIC

Y J)KA3HU Y€JI0BEKA.

- OnpenensaT MOHBI aMMOHMS U pochaT-uOHBI B
pacTBope.

- OOBACHATH CYIIHOCTB KOJOTMUYECKUX MPOOIeM,
CBSI3aHHBIX C HAXOXJAEHUEM COCTUHEHUI a30Ta U
(dbocdopa B okpyxaroiei cpee.

- [InaHnpoBaTh U OCYIECTBIIATH HA IPAKTUKE
XUMHAYECKHE YKCIIEPUMEHTHI, TPOBOIUTH
HaAOJIIOCHNS, IeaTh BBIBOJIBI 110 PE3yIbTaTaM
9KCHEPUMEHTA.

- CnenoBarth mpaBmiiaM 0€30MacHON paboThI B
1a00paTOpUH MIPU UCTIONH30BAHUN XUMHUYECKON
NoCyibl U 000PYIOBAHUSI.

- [Ipon3BOANTE BEIYUCICHHS IO XUMAYECKHM
ypaBHEHUSIM.

- Micnionp30Bath py BBIMTOTHEHUN YYeOHBIX 3a/1aHHIHI
TEKCTHl Y4eOHUKA, CITPABOYHBIC MaTEPHAIIBI
(MeproAMYECKYIO0 CUCTEMY XMMHYECKHX 3JIEMEHTOB
J1. 1. Mennieneena, TabJIuIly pacCTBOPUMOCTH
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IPUPOIHBIX BOJOEMOB (pocdaTamu.
JleMoHCTpauMu

Komnekun: pocdop u ux coequHeHus!.
B3anmopeiicTBre KOHIIEHTPUPOBAHHON a30THOM
KHUCJIOTBI C MEIBIO.

JlabopaTopHble U IpaKkTHYeCKHEe PA0OThI
JlabopamopHvie onvimul:

- B3aumopelicteue cosied aMMOHUS CO
1IEJI0YBIO.

- O3HakomJIeHuE ¢ 00pa3liaMu a30THBIX U
dochopHBIX yIO0OpEHHIA.

Ipaxmuueckas paboma:

Ne 3. Tlonyuenue aMmmuaka, U3y4eHue ero
CBOMCTB.

Beruncienus

- 110 YPaBHEHHSIM XUMUYICCKUX PEaKITUi

KHCJIOT, OCHOBAHMI U COJIeH B BOJE,
AICKTPOXUMHUYCCKHH PSIJT HAMTPSHKEHUN METAJIOB).
- Hcnonb3oBaTh 1pU BBIIOJHEHUU YUEOHBIX
3alaHMii W B IpOLECcCe HCCIEN0BATEIbCKON
JIEATEIIbHOCTH HAYYHO-IIOIYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COZIepKaHUs, CIIpaBOYHbIE
Marepuaisl, pecypcel FIHTepHera.
- BeicTpauBare pa3BEpHYThIE IHUCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOM Ha HMH(OpMAIHIO W3
y4eOHUKa U CIPABOYHBIX MaTEpUajoB, TPAMOTHO
UCIIOJIB30BaTh W3YyYCHHBIN IMOHATUHWHBIN ammapar
Kypca XUMHH

Tema 6. Ooman
XapaKTePUCTHK
a XUMHYeCKHX
3jieMeHTOB IVA-
rpynmnsbl.
Yraepon,
KPeMHUI U UX
coequnenus (11

4)

Yrnepon, aioTpomnHbie MOAUBUKAINH,
pacnpocTpaHeHue B IPUPOJE, PUHICCKUE 1
XHUMHYSCKHE CBOMCTRA.

Ancopbuusi. KpyroBopoT yrieponaa B mpHpoe.
Oxkcupsl yraeponaa, ux Gpusndeckue

1 XUMHYCCKHE CBOMCTBA, UX JACHCTBHUEC HA KHBBIC
OpraHU3MBI, ITOYYEHUE

Y IpUMEHEHNE. JKOJIOTUYECKHUE MPOOIIEMBI,
cBsI3aHHBIE ¢ OKkcuaoM yraepoaa(lV); runoresa
rI100aTBFHOTO MOTEIUICHUS KITUMATa; MapHUKOBBIH
b dexr.

YronpHas KUCIOTa U €€ CONH, UX (PU3NIECKUE U
XMMHYECKHE CBOMCTBA, MOJYYEHUE U
npuMmeHeHue. KauecTBeHHas peakius Ha
KapOOHAT-HOHBI.

Hcnonp3oBanne kapOOHATOB B OBITY, MEIMIIMHE,
MIPOMBIIUIEHHOCTH, CEIBCKOM XO35MCTBE.
[lepBoHavanbHbBIE MOHATHS 00 OPTaHUYECKUX
BEIIIECTBAX KaK O COEAMHEHUSX YIIIEpoia:
0COOCHHOCTH cocTaBa U cTpoeHus. [lonstue o
OMOJIOTMYECKH BaXXHBIX BEIECTBAX: KUPAX,
Oenkax, yrieBojax. MarepuaibHOE €TUHCTBO
OPTraHWYECKUX U HEOPTaHUYECKUX COCTUHEHUM.
Kpemuuii, ero pusnueckne u XUMHYECKHE

- OOBACHATH 00ITHE 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 31eMeHTOB [V A-rpynmnsl u
WX COCIMHEHUM C YYETOM CTPOCHHUS KX aTOMOB.

- XapakTepu3oBaTh (HPU3NICCKHC

Y XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yIiIepoJia U KpEeMHHUSI M UX COCIMHEHHH (OKCHUJIOB
yTAepoa, yrolbHOM KUCIOTHI, KapOOHATOB, OKCU/IA
KPEMHHSI, KDEMHUEBOW KHUCIIO- ThI, CHJINKATOB),
CHOCOOBI X TONTy4Ye- HUsl, TPUMEHEHNE U 3HAYCHHE
B IIPUPO/JIE U KU3HU YEJIOBEKA.

- OnpenensaTe KapOOHAT- U CUITUKAT- NOHBI B
pacTtBope.

- OOBACHATH CYUTHOCTb IKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C HAXOXKJIEHHUEM YTJIEKHUCIIOTO Ta3a B
OKpYKarolllen cpere.

- UnmoctpupoBaTh B3aMMOCBSI3h HEOPTAHUIECKUX
COEIMHEHUI YIJiepo/a U OPraHUYeCKUX BEIECTB.
- [mannpoBaTh U OCYILIECTBISATh HA MIPAKTUKE
XUMUYECKHUE IKCTICPUMEHTBI, TPOBOIUTH
HaOIIO/IeHNsI, JIeJaTh BBIBOJBI IO pe3yabTaTaM
IKCTIEpUMEHTA.

- CnenoBarth mpaBmiiaM 0e30MacHON paboThI B
nabopaTopuu MpH UCIIOIb30BAHUN XUMHUECKOMN
TOCY 1Bl M1 000PYIOBAHUSI.
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CBOMCTBA, MOJIyYEHUE U TPUMEHEHUE B
JIEKTPOHUKE.

CoenuHenus kpeMHus B ipupoe. Oomurue
npeactaBieHus 00 okcuae kpeMuusA(IV) u
KpeMHUEBOM Kuciiore. CUIMKAThI, UX
UCIIOJIb30BaHUE B OBITY, MEIUIIMHE,
MPOMBINUICHHOCTH. BaxkHelre crpouTenbHbIe
MaTepHuabl: KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobiemMbr 6e30macHOro
HCIOJIb30BaHUs CTPOUTENbHBIX MAaTepUajoB B
MTOBCEIHEBHOW KU3HU.

JemMoHCTpauMu

Mogenu KpucTaNIMYecKnX peméToK anmMasa,
rpaduTa, MOJIEKYJIbI QyJUIepeHa.

AncopOuust pacTBOPEHHBIX BEILIECTB
aKTUBUPOBaHHBIM yriiéM. [IpoTuBoras.
Buneomarepuansl: cuivkaTHas
MPOMBIIIIEHHOCTb.

Mogenu MOJIEKyT OPraHMYECKUX BEIIECTB.
JlaGopaTopHble U NpaKTHYeCKHe PadOTHI
Jlabopamopmuwiii onvim:

KauectBennas peakius Ha KapOOHAT-HOH.
Ipaxmuyeckue pabomul:

Ne 4. Tlonyuenue yriekuciaoro rasa.
KauectBennas peakius Ha KapOOHAT-HOH.

No 5. PemieHue skciepuMeHTANIbHBIX 337124 110
teme «Hemeramnby.

Boruunciaenust

- 110 YPaBHEHUSIM XUMUYECKUX PEAKIUH, €CIIH
OJINH U3 PEareHTOB JlaH B BUJIE BOAHOTO pacTBOpa
C U3BECTHOM MAacCCOBOU JI0JIEN

- Ucnionb30Bath MpH BBHITOTHEHUHN Y4EOHBIX
3a/IaHAH TEKCThI YICOHHUKA, CIIPABOYHBIE
marepuaisl (Ilepuonnueckyro cucremy
xumudeckux djemenToB .M. Menaeneena,
TaOIHIy PAaCTBOPHUMOCTH KHCJIOT, OCHOBAHHH H
coJiel B BOJIE, DJIEKTPOXUMUYECKUN DS
HaIpsDKEHUH METaJlIoB).

- Mcrionb30Bath MpH BBHITOJTHEHUHN Y4EOHBIX
3aJlaHUi U B IIPOLIECCE UCCIIEA0BATEIbCKOM
JEATEILHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
XUMHUYECKOTO CO/ICpKAHUS, CIIPABOYHbBIC
Marepuabl, pecypcoel IHTepHeTa

Pa3znen3.Meta/uibl U uxX coeqnHeHus (164)

Tema 7. O01mue
cBOlcTBA
MeTaJ1J10B

(4 9)

OO61as xapakTepuCTHKa XUMUYECKUX FJIEMEHTOB
— METaJUIOB Ha OCHOBAHUU UX IIOJIOKEHHUS B
Ilepponnueckol cucTeMe XUMUYECKUX
3JIEMEHTOB

JI.1. MenneneeBa u crpoeHns atoMoB. CTpoeHue
MeTaJIoB. MeTanndeckas CB3b U
METaJUIMYecKass KPHUCTAIMYECKas PpeIeETKa.

- PackpbIBaTh CMBICIT U3y4aeMbIX MMOHITUH U
MIPUMEHSATH 3TH IOHATHUS IIPU ONMCAHUU CBOWCTB
BEIIECTB U UX MPEBPALLCHUMN.

- OOBACHATH 00ITHE 3aKOHOMEPHOCTH B M3MEHEHHUH

CBOICTB 2JIEMEHTOB - METAJUIOB
U UX COEIMHEHUH C YYETOM CTPOCHHUS UX aTOMOB.
- XapaKkTepHu30BaTh CTPOEHUE METAILIOB, 00IME

SIxnacc
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DNEKTPOXUMHUYECKHUM psifi HAPsDKEHUI
MeTaJI0B. PU3HYECKHe U XUMUYECKUE CBOKCTBA
MeTasuioB. OOIIUe CrIocoOb! MOTydYeHHUs
MeTaiioB. [loHsATHE 0 KOPPO3UHU METAIUIOB U
OCHOBHBIE CITOCOOBI 3aIIUThl OT KOPPO3UH.
Cnnagsl (cTalib, 4yTr'yH, JIOpaIlOMUHUI, OpOH3a),
UX IPUMEHEHHE B ObITY U IPOMBIIIICHHOCTH.
JleMoOHCTpanuu

- O3HaKoOMIIeHHE ¢ 00pa3liaMi METAJIJIOB U
CIUIaBOB, UX (PU3MUYECKUMHU CBoMcTBamMu. Mojenu
KPUCTAIIIMYECKUX PEIETOK METAJIOB.

- Buneomarepuansl: KOppo3usi METaJUIOB.
JlaGopaTopHble U NpaKTHYeCKHe PadOTHI
Jlabopamophule onvimuol:

- O3HaKoMIIeHHEe ¢ 00pa3liaMu CIIJIaBOB
METaJIJIOB.

- 3aBUCHMOCTb CKOPOCTH pEaKIuu MeTajja ¢
KHCJIOTOHM OT IPUPOJBI METaJLIA.

(u3HUecKre U XUMUYECKUE CBOWCTBA METAIITIOB.
- XapakTepu30oBaTh 001IHE CITOCOOBI TIOTYYCHHS
METaJJIOB.

- CnieioBaTh mpaBmiiaM 0€30MacHON PadOThI B
1a00paTOpPHH MTPU UCTIONB30BAHUN XUMHUYECKON
MOCYIBI U 000PYIOBAHUSI.

- [Ipon3BOANTH BEIYUCICHHS 10 XUMUYESCKHM
YPaBHEHUSAM.

- Ucnonp30Bath IIPpU BBIITOJHCHHUHU y‘-Ie6HBIX SaI[aHI/IfI

TEKCThl y4eOHUKA, CIIPABOYHBIEC MATEPUAIIBI
(ITeproguyeckyro CUCTEMY XMMUYECKUX JIEMEHTOB

JI.1. Menneneesa, TabJIMIly paCTBOPUMOCTH KHUCIIOT,

OCHOBaHMH U COJICH B BOJIE, DIIEKTPOXUMUYECKUI
PA HANIPSKEHUM METaJIOB).

- Hcnoap3oBaTh IIpH  BBIIIOJIHCHUU y‘le6HBIX
mponecce HCCIICI0BATEIBCKOM
ACATCIIBHOCTH HAYYHO-IIOIIYJIAPHYIO JIUTCPATYPY

3laHUA U B
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XHMHUYECKOIO COJIepKaHU, CIIpaBOYHbBIC
Boraucaienus . Matepuaisl, pecypcsl MHTepHeTa
- 110 YPaBHEHUSIM XMMUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB COJICPIKUT MPUMECHU
Tema 8. [Ienounsie MmeTamsl. Ilonoxenue B - OOwscHATH 0OOIHME  3aKOHOMEPHOCTH Sxnacc
Baxueiuime I[Teproan4ecko CHCTEME XUMUYIECKHUX 3JIEMCHTOB|  p3MEHEHMH CBOMCTB dIeMeHTOB - Merasmios B | https://www.yaklass.ru/

MeTAJLIBI M HX
coequnenus (12)
pe3eps

. . MenneneeBa, CTpO€HUE aTOMOB.
Haxoxnenue B npupoje. Pusnyeckue u
XUMUYECKHE CBOWCTBA (HA MIPUMEpE HATPUS U
kamusi). OKCHIBI U THAPOKCHUIBI HATPUS U KAJIHS.
IIprmeHeHne MeTOYHbIX METAIIOB U UX
COCTUHEHUN.

[[{enoyHo3emMenbHbBIE METAJUIbl MarHui u
KaJIbIIUW, cTpoeHre aToMoB. [losioxenne B
[lepronnueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
JI. 1. MeHnneneena.

Haxoxnenue B nmpupojie. Pusnyeckue u
XMMHYECKHE CBOMCTBA. BaxkHele coeTMHEHUs
Kanbpus (OKCUM, TUAPOKCUI, cosin). JKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

Amomunuii. [lonoxenue B [leproanueckoit
CHUCTeME XUMUYECKuX 3yemMeHToB /1. U.

rpynnax U UX COEIUHEHUN C y4ETOM CTPOEHUS UX

aTOMOB.

- Xapaktepu3oBaTh (U3MUECKUE U XUMHUYECKHE
CBOHCTBA MMPOCThIX BCHICCTB MCTAJIOB W HUX
CoJICH),
CHOCO6I)I HX MMOJIYYCHHS, IPUMCHCHUC U 3HAYCHUC

coeMHEHUN (OKCHUIOB, THIPOKCHJIOB,

B IIpUPOAC U )KU3HU YCJIIOBCKA.

- Pacnio3HaBarth ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIUN

HWOHBI METAJIJIOB (MarHus, aTlOMHHUS, [TUHKA,
xKesesa, MeIH).

= H.]'IaHI/IpOBaTB " OCYIICCTBJIATH Ha ITPAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI, IIPOBOIUTH
Ha0JII0/IeHus, 1eTIaTh BBIBOBI 10 pe3yJibTaTaM
JKCIIEPUMEHTA.

- CnenoBath npaBuiiaM 0e30MacHOi paboTHI B
J1a00PATOPHH TTPH MCITOJIb30BAHUH XHMHYECKON

POII
https://resh.edu.ru/subject
/
https://interneturok.ru/ -
OnoOIMOTEKA BU
https://multiurok.ru/ -
METOANYCCKUC
MaTepHajbl U
IIpe3eHTAlUH 110
XUMUH JJIs1 YPOKOB
ttp://maratakm.narod.ru/
- BUpTyaJIbHas
XUMHNYCCKasA MIKOJIa
https://resh.edu.ru/ -
http://interneturok.ru/
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MenneneeBa, ctpoenue aroma. Haxoxaenue B
npupoze. Duznueckre U XUMUYECKHE CBONCTBA.
AmMoTepHbIe CBOHCTBA OKCHIA U TUIPOKCHIA.
Keneso. [Tonoxenue B [lepuoauueckoit cucreme
xumuueckux 3yemenToB 1. . Menaeneena,
cTpoeHue aroma. HaxoxaeHue B mpupoze.
duzndeckue ¥ XuMU4Ieckue cBorcTBa. OKCHIBI,
ruapokcuabl u conu xeneza(ll) u sxeneza(11l).
JleMoOHCTpanuu

- BauMopelictBue HaTpus ¢ BOJIOM.

- OkpalrBaHue IIaMEHU HOHAMU HaTpUsl U
KaJTus.

- OkpallvBaHue MJIAMEHU MOHAMM KaJIbIIHS.

- BsauMoelicTBue OKcHIa KaIbIIUs C BOJOM.

- Buneomarepuaiibl: ropeHue xkejes3a B KUCIOpOIe

U XJIOpeE.
JlabopaTopHble U IpaKTHYeCKHEe PA0OTHI
Jlabopamopmuvie  onvimei:

- O3HakoMJIeHHE ¢ 00pa3liaMy AIFOMUHUS U €r0
CIIABOB.

- AMdoTepHbIe CBOMCTBA THAPOKCHIA ATFOMUHMSL.
KauecTBeHHbIE peakllMM Ha HOHBI JKEJIe3a.
Ilpakmuueckue pabomul:

Ne 6. )K€ctkocTh BOIBI M METO/IBI €€ YCTPaHEHUSI.
Ne 7. PemieHne skciepUMEHTAIBHBIX 33724 110
TeMe «MeTasy.

Beruucaenus

- [10 YPaBHEHMSIM XUMUYECKUX PEAKIIUI, €CIIH
OJIUH U3 PEareHTOB JIaH B U30BITKE WIIM COACPKUT
IPUMECH;

MacCOBOH J0JIM BBIXOJA MPOAYKTa PEAKIINH

MOCY/IBI U 000PYIOBAHUSI.
- [Ipon3BOANTE BEIYUCICHHS IO XUMUYESCKHM
ypaBHEHUSIM.

- BeicTpauBaTh pa3BEPHYTHIE IIUCBMEHHBIE W
YCTHBIE OTBETHI C OMOPOM Ha HMH(POPMALUIO U3
y4eOHMKA M CIPABOYHBIX MaTepHaJIOB, IPAMOTHO
UCIIOJIB30BaTh W3YyYCHHBIN IMOHATUHWHBIN ammapar
Kypca XUMHH.

- Hcnonb3oBaTh 1pU  BBIIOJHEHUU YUYEOHBIX

3aJaHM  TEKCThl ~ Y4eOHHMKA,  CIPaBOYHBIC
MaTepHuabl (mepuoanvecKyto CUCTEMY
xumuueckux oanementoB .M. Menaeneena,

Ta0JIMIly PacTBOPUMOCTH KHCIIOT, OCHOBaHUH U
coleii B BOAe, DIEKTPOXUMHUYECKHH  psf
HANpPsSDKEHUN METAJUIOB)

- Hcnonb3oBaTh TpU  BBINOJHEHUH Y4YEOHBIX
3alaHUd UM B TPOLECCE HCCIEIOBATENbCKOM
JESTEIIbBHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
XUMHUYECKOIO coJiepKaHus, CIIPaBOYHbIE
MaTepuaisl, pecypcel UHTepHETa

Pa3znend. Xumusi u okpy:kammas cpeaa(4 u)

10.

Tema 9.
BemecrBa n
MaTepHaJibl B
JKM3HM YeJI0BeKa

(4 =)

HoBbie MaTepuansl 1 TeXHOJIOTHH. BemecTBa u
MaTepHuabl B TOBCEJHEBHON KU3HU YEIOBEKA.
XUMUS U 310POBBE.

be3onacHoe nConap30BaHue BEMIECTB U
XUMHUYECKHUX PEAKIINi B OBITY.

[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB (YTOJb,
MPUPOJIHBIN ra3, HeQTh), IPOAYKTHI UX

- XapakTepu30BaTh pojib XUMUHU B Pa3IMYHBIX cepay

JEeATEIbHOCTH JIFOEH, OCHOBHBIE BEILIECTBA U
MaTrepuabl, IPUMEHSAEMBIE B )KU3HU COBPEMEHHOI'O
YeIJIOBEKA.

- OOBACHATH YCIOBUS 0€30MaCHOT0 NCIIOIb30BAHUS
BEILIECTB U XUMUUECKHUX PEaKIHil B OBITY.
AHanmM3UpoOBaTh U KPUTUYECKH OLICHUBATH

SIxnacc
https://www.yaklass.ru/
POII
https://resh.edu.ru/subject
/
https://interneturok.ru/ -
onoImoTeKa B
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nepepaboTKH, UX pOJib B OBITY U MH(GOPMAIIHIO O BIUSHUU IPOMBIIIJICHHOCTH, https://multiurok.ru/ -
HPOMBIIIUICHHOCTH. CEJIbCKOTO X035HCTBa, TPAHCIIOPTA H Ap. Ha METOTUYCCKHE
OCHOBBI 9KOJIOTHYECKOI TPaMOTHOCTH. COCTOSIHHE OKPY’KaIOIIeH CpeIbl. MaTepualbl 1
XHMMHUYECKOE 3arpsi3HEHNE OKPYXKalo- IIeH cpelbl |- YMETh OKa3bIBaTh MEPBYIO OMOIIb IPU IPE3CHTALMH T10
(peiesibHO TOMYCTUMAst KOHIIGHTPALHS BEIIECTB | XUMUUYSCKUX 0XKOTaX M OTPABJICHHUSIX. XUMHH JUTS YPOKOB
— ITAK). - [IpuHKUMaTh ydacTre B 00CYXI€HUH MPOoOIieM ttp://maratakm.narod.ru/
PoJib XUMUY B pEILICHUH YKOJIOTHYECKUX TTPOOJIEM | XUMUYECKOH U SKOJIOTHUECKON HAPaBICHHOCTH, - BUPTYyaJibHasl
BBICKa3bIBaTh COOCTBEHHYIO TIO3UIIHIO 0 TIPOOJIEME ¥ XMMHUYECKasl IKOJIa
MpeaIaratb BO3MOXKHEIC ITyTH €€ peIeHus https://resh.edu.ru/ -
http://interneturok.ru/
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KanengapHo-remaTuieckoe njiaHUpPOBaHUe

8 kuace
Ne Ne., TeMbl 1 pajeJibl ypoka Bcero Hara
n/n YpoOKa 4acos
no
NOPSIAKY
Pa3nen 1. [lepBonavajibHble XUMHUYECKHE MOHSITHS 20
11 XuMmus - BakHasl 00J1aCTh €CTECTBO3HAHUS U 5}
NPAKTHYECKOIl 1esiTeIbHOCTH YeJI0BeKa
1.1.1 1 [Ipenmer xumuu. Ponp 1
XUMHH B )KU3HU YeloBeKa. MeToabl U3ydeHus
XUMHH.
1.1.2 2 ArperatHble COCTOSIHUS BEIIECTB 1
113 3 [TpakTuueckas pabora Ne 1 " IIpaBuna paGoTsl B 1
naboparopuu ¥ IPUEMBI
oOparieHus ¢
1a00paTOPHBIM
obopyoBanueM"
114 4 DuU3NYECKUE SBIICHUS - 1
OCHOBA pa3JieJIeHHs cMecer
115 5 [Ipaktuueckas padota Ne 2 "Paznenenue cmeceit" 1
(Ha mpUMepe OYUCTKHU
IOBapEHHO coyn)
1.2 BemectBa M XHMH4YeCKHE peaKUHU 15
121 6 ATOMHO-MOJIEKYJIIpHOE yueHne. XUMHUECKUe 1
AJIEMEHTBI
1.2.2 7 BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO 1
ctpoenus. [Ipoctsie n
CJIO)KHBIE BEIIECTBA
1.2.3 8 3HaKM XMMUYECKHX AJIEMEHTOB 1
1.24 9 Xumuyeckue GopMyJibl 1
125 10 OTtHoCuTENbHAS 1
MOJIEKYJIsIpHas Macca.
MaccoBas gois
XUMHYECKOTO DJIEMEHTA B COSAMHCHHUH
1.2.6 11 BanentHocts aroMoB 1
XUMHYECKHX JJIEMEHTOB
1.2.7 12 CocraBienue Gpopmyn 1
OMHAPHBIX COCTMHEHHIA 110 BAJICHTHOCTH.

1.2.8 13 XUMHYECKUE PEAKIIUU 1
1.2.9 14 XUMUYECKHE YpaBHEHHUsI 1
1.2.10 15 XUMUYECKHE YpaBHEHHUsI 1
1.2.11 16 Tunpl XUMHYECKUX pEaKLUi 1
1.2.12 17 Tunbl XUMUYECKUX PEaAKIIHMA 11
1.2.13 18 [ToBTOpenue u 0606menHue paznena. [loaroroBka k 1

KOHTpPOJIbHOM pabote
1.2.14 19 KontponsHas padora Ne 1 o pazzueny 1
"[IepBoHavyasIbHBIE
XUMUYECKUE MOHATUSA"
1.2.15 20 AHanu3 KOHTPOJIbHOM paboThI
Pa3nen 2. BaxkHelilne npeacTaBuTe 1d HEOPraHMYeCKNX BelleCTB 30




2.1 Bozayx. Kucsopoa. Ilonsitue 00 okcnaax &)
211 21 Bo3ayx u ero cocrar 1
21.2 22 Kucnopon 1
2.1.3 23 [TpakTrueckas padota Ne 3 " [Tonyuenue u 1

cobupanue
KHCIIOpO/1a, U3yUYEHHUE ero
cBOMCTB"
214 24 Oxcunbl 1
2.15 25 TemnoBoii ekt
XUMHYECKON peakinu. DK30-U SHAOTEPMUUYECKUE
peakuuu
2.2 Bonopona. IloHsiTHE 0 KHCJIOTAX M COJISIX &)
221 26 Bomopon
2.2.2 27 [TpakTudeckas padora Ne 4 "[lomydenue u 1
cobupanue Bojopoaa"

2.2.3 28 " Kucnotsl, ux cocTtaB U KjaaccupuKaIus 1

2.2.4 29 CepHas u coystHast KUCIIOTBI, UX CBOMCTBA U 1
MIPUMCHCHHE.

2.2.5 30 Counn, UX COCTaB U 1
Ha3BaHMsl. PacTBOPUMOCTH coJieii B BOJIC.

2.3. KosnyecTBeHHBbIE OTHOLIEHUS] B XUMHH 4
2.3.1 31 KonnuectBo BeniecTBa 1
2.3.2 32 Mouisipablii 00BEM ra3oB 1
2.3.3 33 PacueTsl Mo XUMUYECKUM YpaBHEHUSIM 1
2.34 34 PacyeTbl N0 XMMHUYECKUM YPaBHEHUSIM 1

24 Bopna. PactBopsl. IloHsiTHe 06 0CHOBaHHSIX 5
24.1 35 Bona. 1
24.2 36 OcHoBaHus 1
24.3 37 PactBopbl. MaccoBas 10151 paCTBOPEHHOTO 1

BEIIECTBA
24.4 38 Penrenue pacueTHbIX 3a1a4 1
245 39 [Tpaktuueckas padota Ne 5 "[IpuroroBnenue 1
pacTBOPOB C OINpPEAEIEHHON MaCCOBOM J0JIEN
PacTBOPEHHOTO
BemecTna"
2.5 OCHOBHBIE KJIACChl HEOPTAHNYECKUX 11
CcOoeIMHEeH U
251 40 Oxcuppl, ux Ki1accu(uKanus U XUMUYECKHe 1
CBOMCTBA
252 41 OcHoBaHUS, HX 1
Kiaccuukanus u
XMMHYECKHE CBOMCTBA
253 42 XUMHUYECKUE CBOMCTBA OCHOBAHUI 1
254 43 Kucnotsl, nx 1
KJaccuukanus.
255 44 XUMHYECKUE CBOWCTBA KUCIIOT 1
256 45 Conu, ux knaccupukanus 1 XUMAYECKUE 1
CBOICTBA
2.5.1 46 Conu, ux knaccupukanus 1 XUMUYECKUE 1
CBOICTBA
25.8 47 1

I'eneTnueckas CBA3b MCXKY KJIacCaMu




HEOPraHUYECKUX COCIMHEHUN
259 48 [TpakTrueckas padota Ne 6 Permenue 1
AKCIEPUMEHTAIBHBIX 3374 110 TeMe "OCHOBHbBIE
KJIACChl HEOPTaHUYECKUX
coenuHeHun"
2.5.10 49 [ToBTOpeHUe u 06001IeHNE pa3iena. 1
IloaroroBka k
KOHTPOJILHOM padoTe
2511 50 Kontponbnas padota Ne 2 mo pazueny 1
"Baknelinue npeacTaBUTENN
HEOpPraHWYeCKuX BelecTB"
Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema 15
xumMudeckux 3jaemenToB . U. MenjaeneeBa.
CtpoeHue aToMOB. XUMHUYeCKasl CBsA3b. OKNCJINTETbHO-
BOCCTAHOBHTEIbHbIE PeaKIuu (
3.1 Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema 7
xummnuyeckux 31emMenToB . U. MenaeneeBa. CTtpoenue
aToM
311 51 EcTecTBeHHBIC ceMeiCTBA XUMHUUECCKUX 1
3JIEMEHTOB. AM(OTEPHOCTD.
312 52 OTKpBITHE TIEPUOANYECKOTO 3aKOHA 1
JA.N.Menneneena
3.13 53 CtpoeHue 3JIeKTPOHHBIX 000JI10UeK 1
3.14 54 [Tepuonnueckas cucreMa XMUMHUYECKHUX JIEMEHTOB 1
J.M.Menneneera
3.15 55 XapakTepucTrKa 3JIEMEHTa IO TIOJI0KECHHIO B
[ICX5 I.11.Menaeneena
3.16 56 XapakTepucTrKa 3JIEMEHTA IO TIOJI0KSHHIO B 1
[ICX5 J.U.Menneneena
3.17 57 3HaueHue nepuognveckoro 3akona u [ICXHD 1
J.M.MenneneeBa
3.2 XumMuueckas cBa3b. OKHCINTENbLHO-BOCCTAHOBH - 8
TeJIbHbIEe PeaKIuu
3.2.1 58 Honnas xuMudeckas CBA3b
3.2.2 59 KoBanenTHas XuMuueckas CBI3b
323 60 KoBasienTHast HEMoOApHAs U TIOJISIpHAS 1
XHMUYECKasl CBI3b
3.2.4 61 CTeneHb OKHCICHHUS
325 62 OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIE PEAKIIUU
3.26 63 OKHUCIUTEITBHO- 1
BOCCTAHOBUTEIBHBIE PEAKITUN
3.2.7 64 [ToBTOpeHue u 06001IIeHNE pa3iena. 1
[ToaroroBka K KOHTPOJILHOM paboTe




3.2.8

65

KurponbHas padora Ne 3 o pazneny
"[Teprnoauueckuii 3axon. IICXO JI.1.
MenaeneeBa. CTpoeHKe aTOMOB.

Xumnyeckas ca3s. OBP"

66

Pesepn

67

Peseps

68

Pesepn

9 Kiacce

No/Ne

No,

ypoka
o

MOPSAKY

Tembl u Pa3aciibl

Jlara

Pa3nes 1. BemecTBo 1 XMMHYecKkHe peaKkun

18

11

IToBTO

peHue u yriy0/jeHne 3HAHUI OCHOBHBIX Pa3/iesioB
Kypca KJiacca.

111

Knaccugukaius 1 HoMEHKIaTypa HEOpraHMYeCKHX
BEUIECTB (MEXAyHapoaHasl U TPUBUAJIbHAS).

1.1.2

[Tepunonnueckwuii 3akoH. [lepronnueckas cucrema
xumuueckux anemenToB JI. . Meneneena.
CrtpoeHne aTOMOB.

1.1.3.

3aKOHOM€pHOCTI/I B U3MCHCHUH CBONCTB XMMHYICCKHUX
9JICMCHTOB IICPBBIX TpéX MEepruoaoB, Kajlus, KaJlblIUA U
nux COG)II/IHGHI/II\/II B COOTBCTCTBHUH C ITOJIOKCHUEM B
HepHO,Z[I/I‘ICCKOﬁ CUCTCMC U CTPOCHUCM aTOMOB.

1.14.

XUMHYEeCKHE CBOMCTBA BEIIECTB, OTHOCIIIINXCS K
Pa3JIMYHBIM KJIaCCaM HEOPTraHUYECKUX COEIUHEHUM,
WX TeHETUYECKAd CBA3b.

1.15.

CrtpoeHnue BeecTBa: BUIbI XUMUYECKOH CBsI3H. THIIBI
KPHUCTAJUIMYECKUX PELIETOK, 3aBUCUMOCTb CBOMCTB
BEIIIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKH.

1.1.6.

CrapTOBBIH (BXO/IHOI) KOHTPOJIb.( U3 pe3epBa)

1.2

OcH

OBHbIE 3AKOHOMEPHOCTH XUMHYECKHUX peaKIuii

121

Knaccudukanmst XUMHYECKUX peakuuii o
pa3IMYHBIM TpU3HaKam (10 YHCIy M  COCTaBy
YUYACTBYIOIIMX B PEAKIMHM BEHICCTB, MO TEIJIOBOMY
abdekTy, N0 HU3MEHEHHUIO CTENeHeH OKHUCICHUs
XUMHYECKHX DJIEMEHTOB, IO OOpaTMMOCTH, TI0
YUaCTHIO KaTajau3aTopa). DK30- U 3HIOTCPMUYCCKHE
peaKInu, TEePMOXHUMUYECKHE YPaBHCHHUS.




1.2.2

[ToHsiTHE O CKOPOCTH XUMHUUYECKOH peakuuu. [lonsarue
0 F'OMOTEHHBIX U IETEPOreHHBIX peakuuax. DakTopsl,
BJIUSIIOLIME HA CKOPOCTh XUMUYECKOH peaKIuu.

1.2.3.

[Tonsstue 006  oOpaTUMBIX HM  HEOOPATUMBIX
XMUMHUYECKUX peaknusax. lloHsATHe o XHMHUECKOM
paBHOBecuH. DakTOphl, BIMSIOIIME HA CMELICHHUE
XMMHYECKOTO PaBHOBECHS.

1.2.4.

10

MexaHu3M OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuil (3JEKTPOHHBIN OaaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEJILHON PEAKIIIH).

1.3.

DNeKTPOJIUTHYECKAS AUCCONMANUSA. XUMHUYECKHEe PeaKuuu B

pacTrBopax.

13.1

11

Teopus ANEKTPOJINTUUECKON M CCOLIMALUH.
ONEKTPOIUTH U HENEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M JMCCOLMALIMM BELIECTB C PA3IUYHBIMU
BUJAMU XUMHUYECKOH CBS3H.

1.32

12

Crenenp  naucconmanuu. CunbHble U ciadble
AJIEKTPOJIUTHI. Peakiu HOHHOTO 0OOMeHa, YCIIOBHS HX
npoTtekanus. MloHHbIe ypaBHEHUS peaKIuil.

1.3.3.

13

XUMHYECKHE CBOMCTBA KUCIIOT B CBETE
MIPEACTABICHHUI 00 AJICKTPOIUTHICCKOM
JVICCOIIHAIINH.

1.34.

14

XUMHYECKHE  CBOMCTBA OCHOBAaHHMM B  CBETE
IIPEACTaBICHUI 00 AJIEKTPOJIUTHYECKON
JVICCOITHAIINH.

1.3.5.

15

XHUMHUYECKUE CBOMCTBA COJIEH B CBETE MPEACTABICHUI
00 2JIEKTPOIUTHUECKON JUCCOLUAIUH.

1.3.6.

16

ITonsATHE O THIPONHU3E CONEN.

1.3.7.

17

[TpakTrueckast pabora Nel. Pemenue
AKCIIEPUMEHTATBHBIX 3a1a4 1o TEME
"INIeKTPOIUTHYECKAs JUCCOIHAIus" .

1.3.8.

18

Kontponbaast pabora Nel "  BemecrBo u

XHMHYeCKHe peakuum .

Pa3znea 2. HemeTa/lJIBI H X COeIMHEHHUS.

27

2.1.

T'ajorennl

2.1.1.

19

OO0mas xapakTepucTtuka TrajgoreHoB. (OcoOeHHOCTH
CTPOCHHS aTOMOB JTHX DJIEMEHTOB, XapaKTEepPHBIC JIJIS
HUX cTeneHu okucieHus. CTpoeHue u (uzHyUecKue
CBOMCTBA  TPOCTBIX  BEIIECTB —  TaJOr'CHOB.
XvUMUYEeCKHE  CBOMCTBA HA  TpUMepe  XJopa
(B3aMMOJICHICTBHE C METaUIaMH, HEMETaJUIaMH,
nienouamu ). DU3noIorndeckoe AelcTBre Xiopa

2.1.2

20

XmopoBogopoa. CoussiHast KHCIIOTa, XHUMHYECKHE
CBOMCTBa, MOJyudeHUe, npumeHeHue. KauecTBeHHas




pP€aKknus Ha XJIOPUI-UOHBL.

2.1.3.

21

[IpakTnueckas pabora Ne 2. Pewrenue
SKCIIEpUMEHTaNbHBIX 3amad no Teme "l[loarpynmna
raJIoreHoB".

2.1.4

22.

Pemienne 3amad Ha BBIUMCICHUSA 1O YpPaBHEHUSIM
XUMUYECKUX PpEeaKIui, €ClIM OJWH pEearcHT JaH B
N30BITKE.

2.2

JuemenThl VIA-rpynnsl.

2.2.1.

23

OCOOEHHOCTH CTPOEHHS aTOMOB 3THX 3JIEMEHTOB,
XapaKTEpHBIC JJISI HUX CTENEeHU OKUCIIeHUsl. CTpoeHue
U (PU3NYECKUE CBOWCTBA TIPOCTHIX BEIIECTB -
KHCIIOPOJIa W Cephbl. AJUIOTPOIHBIE MOAM(PUKAITII
KUCJIOpOJa W cepbl. XUMHYECKHE CBOWCTBA CEPBI.
Haxoxnenue ceppl U €€ COCAMHEHUW B MPUPOJIE.
XUMHYECKOE 3arpsA3HEHHE OKPYKAOWIEH  Cpelbl
COE€TUHECHUAMU cephbl (KUCTIOTHBIC JIOXKIH,
3arpsi3HEHUE BO3MyXa M BOJOEMOB), CIIOCOOBI €ro
Mpe0TBPaIECHUS.

2.2.2.

24

CepoBoaopoj1, CTpoeHHE, PU3NUSCKHE U XUMHUCCKHUE
CBOMCTBA.

2.2.3.

25

Oxcuzibl  cepbl  Kak MNPEJCTaBUTENIM  KUCIOTHBIX
okcu10B. CepHUCTAs KMCIIOTA.

2.2.4.

26

CepHast  kucnora, (uU3NYECKHE U  XUMHUYECKUE
cBoiicTBa (00IIMe Kak MpeAcTaBUTeNs Kiacca KUCIOT
u cneuuduyeckue), npumeHeHue. Conu cepHOU
KHCJIOTBI, KAaUECTBEHHAs peakius Ha CyJIb(aT-noH.

2.2.5.

27

XUMHUECKUE  peakuuu, Jexalue B~ OCHOBE
IPOMBIIUIEHHOTO  CHoco0a  IMOJIy4eHUs  CEepHOM
KHUCIIOTHL. PernieHue 3aad Ha HaXOXKJIEHUE MacCOBOU

JIOJTM BBIXOJ1a MMPOAYKTA PEAKIUH.

2.3

JJieMeHTHI VA-Tpynibl.

2.3.1.

28

OO0mass XapakTepUCTUKAa JIIEMEHTOB VA-TpyTIIbL.
OCO0OEHHOCTH CTPOEHUSI aTOMOB JTHUX DJIEMEHTOB,
XapakTepHbIe JUIsI HUX CTENEHU OKHUCIEHUs. A30T,
pacmpocTpaHeHHe B Tpuponue, (QHUIUYECKHEe U
XHMHYECKHe cBoMcTBAa. KpyroBopoT a3ora B mpupo/Ie.

2.3.2

29

AMMI/IaK, €ro (I)I/I3I/I‘-IGCKI/IC N XUMHUYCCKHUEC CBOﬁCTBa,
MMOJIy4Y€HHUEC W TIPUMCHCHUC. Comn dAMMOHHA, HX
(I)I/IBI/I‘-ICCKI/IC n XUMHYCCKHEC CBOﬁCTBa, IMPUMCHCHHUC.
KauecTBennas p€aKknuyrg Ha MOHbI aMMOHMUA.

2.3.3.

30

[Tpaktueckass pabora Ne3. Ilomyuenue ammmaxa,
U3Y4YEHUE €ro CBOUCTB.

2.3.4.

31

A3oTHas kucnota, €€ Qu3uvyeckue M XUMHYECKUE
CBOMCTBA (00IIME KaK MPECTABUTENS KJIacca KUCIIOT U
cnenuduyeckue). Hutparsr.




2.3.5.

32

Hcnonp3oBaHne HUTPATOB W COJEH aMMOHUSA B
KayeCTBE MHHEPAIbHBIX YAOOpeHH. XUMHUYECKOe
3arpsA3HEHUE OKpYXKAlollled Cpellbl COCAUHECHUSIMU
azora (KUCIOTHBIE MJOXIW, 3arpsi3HEHHE BO3/yXa,
MTOYBBI U BOJJOEMOB).

2.3.6.

33

®ochop, ammorponHble Momudpukanuu  docdopa,
bu3ryecKre ¥ XUMUYECKHE CBOMCTBA.

2.3.7.

34

Okcun  dochopa(V) wu  dochopHas  Kuciora,
duznyecKue W XUMHYECKHE CBONCTBA, TOJTY4YCHHE.
KavecTBenHast peaxius Ha dochar-roHBL
Hcnonw3oBanue (ochaToB B KaueCTBE MUHEPATBHBIX
ynoOpeHuid. 3arps3HEHUE TPUPOIHBIX  BOJOEMOB
docharamu

2.4

IVA-rpynna. Yraepon,

11

24.1

35

OOmass XapakTepUCTUKA 3JIEMEHTOB VA-TpyMIibl.
VYrnepon, QIJIOTPOITHBIE Moaudukanuu,
pacmpocTpaHeHHe B OpUpoAe, (QHU3MUECKHE U
XUMHYECKHe CcBoicTBa. Apncop6mus. Kpyroeopor
yIJIEpoAa B IPUPOJIE.

2.4.2.

36

Okcuapl yriepoaa, uxX (PU3MUECKHE W XUMUUYECKHE
CBOIiCTBa, (puU3MOMOTMYECKOE JEHCTBHE Ha JKUBBIE
OpPTaHHU3MBI, MOJTyYeHUE u MIPUMCHEHUE.
Dkonoruyeckue MpoOJIeMbl, CBSI3aHHBIE C OKCHJIOM
yrinepona(lV); rumoreza T17100a7bHOTO TMOTETUICHUS
KJINMATa; MapHUKOBBINA (D (PEKT.

2.4.3

37

VYroapHas KuciIOTa U €€ conM, UX (QU3NYECKHE U
XMMHYECKHE CBOMICTBA, IOJy4YE€HHWE M IPUMEHEHHE.
KauectBennast ~ peakuus  Ha  KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEAULMHE,
IIPOMBIIIIIEHHOCTH, CETLCKOM XO035HCTBE.

2.4.4

38

[Tpaktueckass pabora Ned4. IlomydeHue yriieKHciIoro
ra3a. KagectBeHHast peakius Ha KapOOHAT-HOH.

2.4.5

39

HepBOHa‘laJILHBIC IOHATHA 00 OpraHUYCCKUX
B€IICCTBax KakKk (o) COCAUMHCHUAX yriaepoaa:
0COOEHHOCTH COCTaBa U CTpOCHUA.

2.4.6

40

[TonsaTne 0 OMOJIOTMYECKH BAKHBIX BEIIECTBAX:
xKHpax, Oenkax, yriesogax. MarepuaabHOe €JUHCTBO
OpPraHMYECKUX Y HEOPTaHMYECKUX COCIUHEHHM.

2.4.7

41

KpemHuuii, ero ¢usndyeckue u XUMHYECKUE CBOMCTBA,
MOJlydueHue W  TNPUMEHEHHE B  DBJIEKTPOHUKE.
CoeavHEeHNs KPEMHUS B IPUPOJIE.

2.4.8

42

O6mue mnpencraBiaeHuss o0 oxcuae kpemHus(IV) u
KpeMHUEBOW kucnore. CHUIMKAThl, X HCIOJIb30BaHHUE
B OBITYy, MEIUIIMHE, MPOMBIIIJIEHHOCTH. BaxHelimue
CTPOUTENIBHBIE ~ MaTepuaibl:  KEpaMHKa, CTEKIIO,
LIEMEHT, 0eToH, KeJe300eToH. [TpoGnembr
6e30macHOro HCIIOJIb30BaHUs CTPOMTEIBHBIX




MaTcpHraJioB B HOBCGHH@BHOP'I KHU3HHU.

2.4.9

43

Baxneimue CTpouTenbHBIE MAaTEpUalbl: KepaMUKa,
CTEKJIO, IIEMEHT, OeToH, Xene300eToH. I[IpoGiemsr
0e30ImacHOTo HCITOJIb30BaHUS CTPOUTEIBHBIX
MaTepHaJIOB B IIOBCETHEBHOM JKU3HM.

2.4.10

44

[IpakTnueckas paborta No 5. Pemenue
AKCIIEPUMEHTANIbHBIX 337a4 1o Teme '"Baxkueiimue
HEMETaJUIbl U UX COEUHEHUs" .

2.4.11

45

Kontponbnas pabora Ne2 «Hemerasmel u  ux
COCTMHEHUS».

Pa3zgea 3.MeTa/LiIbl

16

3.1

OO011ue cBOMCTBA METAJLJIOB.

3.1.1

46

OOmast XapakTepuCTUKAa XMMUYECKUX HJIEMEHTOB —
METAJIJIOB Ha OCHOBaHHU ux ITOJIOKCHU A B
NEPUOANYECKON CHCTEME XUMHYECKHX DJJIEMEHTOB
J. . MenneneeBa u crpoeHust atoMoB. CTpoeHue
MeTaJIoB. MeTtajuyeckas CBA3b M METaUIMYECKas
KPUCTAJUINYECKast PELIETKA.

3.1.2

47

DONEKTPOXUMHUYECKUH Psii  HANpsDKEHUH METalIoB.
duznyeckue M XUMHUYECKHE CBOMICTBA METAJUIOB.
OO61mue criocoOb!l MOTYYSHUST METAJLIOB.

3.1.3

48

[TonsiTvie 0 KOPPO3UU METAIIJIOB U OCHOBHBIE CIIOCOOBI
3alUTBI OT KOPPO3HUHU.

3.1.4

49

CnnaBbl (CTanb, YyTyH, JIOPATIOMHHUN, OpoH3a), MX
IPUMEHEHNE B OBITY U IPOMBILIIIEHHOCTH.

3.2.

BaxHelinne MeTaJIbI 1 X COeAMHEHUS

12

3.2.1

50

[Ilenounsie mertamel. [lomoxeHne B mepuoanyYECcKOn
cucteMe xumuudeckux anemeHToB J[. . Menneneena,
cTpoeHue aroMoB. Haxoxnaenue B mpupoze.
®dusnyeckue M XMMHUYECKHE CBOMCTBA (Ha TMpUMEpE
HaTpusa W Kanus). OKCUIbl U TUAPOKCUIBI HATPUSA U
kanus. [IlpuMeHeHHne MIeNOYHBIX METAUIOB M MX
CO€IUHEHMH.

3.2.2

51

[Ilenoyno3eMenbHbIE META/UIBl MAarHui M KaJabIUM,
cTpoeHrue aroMoB. [lonokeHue B TEPUOTUYECKOUN
cucreMe xumu4deckux sinemeHToB /. 1. Menpaeneena.
Haxoxnenne B npupoze. Pu3ndeckue 1 XUMHYECKHE
cBolicTBa. BakHeiimue coeMHEHHs KaabIus (OKCHUI,
TUAPOKCHU, COJIN).

3.2.3

52

Pemenne 3aaa4 Ha BBIYUCICHUSA 110 YPaBHCHUAM
XUMHYECKHUX PEAKLUM, €CIIM OJIUH U3 PEAreHTOB JIaH B
M30BbITKE WIM COJEPKUT MPUMECH; MAcCOBOM 10NN
BBIXO0/1a TPOJYKTa PEAKLIUH.

3.2.4

53

JKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHESHMS.




3.25 |54 Brruucnenuss mo ypaBHEHUSIM XUMHYECKHUX PEaKIIHi, 1
€CIM OJIWH W3 pEarcHTOB JaH B BHUAEC BOJHOTO
pacTBopa ¢ U3BECTHOM MacCOBOM J10JIEH.

3.26 |55 [Ipaktuyeckas pabora Ne6. JKEcTkocTh BOABI H 1
METO/Ibl €€ yCTpaHEeHHS.

3.2.7 |56 Amomunuii. [lomokeHre B MEPHOIUYECKON CUCTEME 1
xumudeckux 3neMenToB l. M. MenaeneeBa, ctpoeHue
atoma. Haxoxnenue B mnpupone. Duszmueckue u
XUMHUYECKHe CBoiicTBa. AMDOTEpHBIE CBOICTBa
OKCHJa U THJIPOKCH/]IA.

3.28 |57 [IpomexxyTounast arrecranus.KonTponpHas pabdora.( 1
U3 pe3epna)

3.29 |58 XKenezo. IlomoxxeHue B TEPHOIMYECKONW CHUCTEME 1
xumuueckux aneMeHToB /1. 1. Menneneesa, ctpoenue
atoma. Haxoxknmenue B mnpupone. Dusmueckwe u
XUMHUYECKHE CBONCTBA.

3.2.10 |59 Okcuapl, ruapokcuabl u  coimu  okenesa(ll) wu 1
xeneza(Ill).

3.2.11 |60 KadecTBeHHBIC peaklini Ha KATHOHBI METAJJIOB

3.2.12 |61 KoHTtpoibHast pabota o teme «MeTtaibhy 1

Paznen 4. Xumus u oxkpyskawomas cpeaa. Peseps 4

4.1 BemecTBa m MaTepuaJibl B (KM3HH YeJI0BeKa 4

411 |62 HoBbie wmarepuansl u TexHosioruu. BemectBa u 1
MaTepuaibl B TOBCETHEBHOM JKU3HH YeIOBeKa. XUMUS
U 370poBbe. be3omacHoe HCIob30BaHHE BEHIECTB U
XUMHUYECKHUX PEAKIINi B OBITY.

4.1.2 |63 [TpupoaHble HCTOYHMKM  YIJIEBOAOPOAOB  (YroJb, 1
NPUPOJHBIN Tra3, HeTh) NPOAYKTHI UX MEpPepadOTKH,

UX POIIb B OBITY U IPOMBIIIIEHHOCTH.

413 |64 OCHOBBI 3KOJIOTMYECKON I'PaMOTHOCTH. XHUMHUYECKOE 1
3arps3HEHUE  OKPYXKAIOMIEH  cpenmbl, MpeneiabHO
nomyctumasi koHueHTpauusa Bemects - [1/1K). Ponb
XUMUH B PEIICHUH YKOJIOTHUECKUX MPOOIIEM.

4.1.4 |65 IToBropenne Tembl "I'eHeTMueckass CBS3b MEXIY 1
MeTaJulaMHi 1 HeMeTaJliaMu".

66 Peseps 3
67 Peseps
68 Pezeps
NTOIr'O 68
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