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MNOACHUTEJIbHAS 3AIINCKA

Pabouass mporpamMMa mo xumuM s oOydaromuxcss 9 Kiacca cocTaBieHa Ha OCHOBE
TpeboBaHuii Kk pe3yabTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTeIbHOW MPOrpamMMbl OCHOBHOTO
oOuiero oOpa3oBaHMsl, IMpencTaBiIeHHbIX B DenepaqbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
CTaH/apTe OCHOBHOI'O 00111ero 00pa3oBaHus, ¢ YUETOM pacHpeesIEHHBIX M0 KJ1accaM IpOBEPsIeMbIX
TpeOOBaHUH K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa30oBaHUsl M 3JEMEHTOB COJIEP)KaHUS, NPEICTABICHHBIX B YHHUBEPCAIBHOM KOJIU(DUKATOPE IO
XUMHH, a Takke Ha ocHoBe [IpumepHOI mporpaMmbl BOCIIUTAHUS O0YYArOIIUXCS NPU MOITYUYEHUH
OCHOBHOTO o0miero o6paszoBanus u ¢ ydétoM Konuenmuu npenojgaBaHus ydyeOHOro IMpeamera
«Xumus» B o0pazoBaTelnbHbIX opranuzanusx Poccuiickoit denepanuu, peanusyromux OCHOBHbIE
obmeoOpazoBatenpHbie TIporpammbl  (yTB. Pemenuem Kommernn MunnpocBemenuss Poccun,
nporokoi ot 03.12.2019 N IIK-4BH).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «XUMMSD»

Bknag ywe6HOro mpeamera «XuMHsS» B JIOCTHIKEHHE IeJIel OCHOBHOIO OOIIEro
o0Opa3oBaHusl OOYCJOBJIEH BO MHOIOM 3HAY€HMEM XHMHMYECKOW HAyKM B IIO3HAHUHM 3aKOHOB
HOpUPOABI, B Pa3BUTUHU MPOU3BOAUTEIBHBIX CHJI OOIECTBA U CO3JIJaHMM HOBOM 0a3bl MaTepHalbHON
KYJIBTYPBI.

XHUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK pacIpOCTpaHuia CBOE BIMSHHME HA BCE
00J1aCTH YeJIOBEYECKOT0 CYIIECTBOBAHUS, 3aJlaja HOBOE BHUJEHHE MHpPA, CTaja HEOTHEMIIEMBIM
KOMIIOHEHTOM MHPOBOH KyJBTYpbl, HEOOXOAMMBIM YCJIOBHUEM KHM3HM OOILIECTBA: 3HAHHE XUMHHU
CIIy’)KUT OCHOBOH Juis (OpMHUPOBAaHHS MHPOBO33PEHHS 4YEIIOBEKa, €ro TPEACTaBICHUH O
MaTepUaAIbHOM €IUHCTBE MHpPA; BAXXHYIO POJIb HTPalOT (POpMUpYyEeMble XUMHEW MPeICTaBICHUS O
B3aMMOIIPCBPAILLICHUAX OSHCPruu M 00 SBOJIIOLIMKA BCHICCTB B IMPUPOAC; COBPCMCHHAA XHUMMUS
HampaBjJIeHa Ha pEIIeHHE TJI00aNBHBIX MPOOJEM YCTOHYMBOIO pa3BUTHS 4YeJIOBEYECTBA —
CBIDbEBOHM,  JHEPreTHMYECKOW, NHINEBOW W  HKOJOTMYecKoil  OezomacHocTH,  mpoOieM
3PaBOOXPAaHEHUS.

B ycnoBusix Bo3pacTamooliero 3HAa4€HHS XHUMHUUM B JKU3HU OOLIECTBa CYIIECTBEHHO
MOBBICUJIACH POJIb XMMHUYECKOro oOpa3zoBaHus. B miaHe conumanu3anuu OHO SIBISIETCS OJHUM U3
yCJIOBUH (POPMUPOBAHUS UHTEIJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YEJIOBEKY XHMHUYECKHME 3HaHUS HEOOXOAMMBI JUIsl TNPUOOPETEHUs
OOLIEKYJIbTYPHOTO YPOBHS, MO3BOJISIOLIEIO YBEPEHHO TPYAMUTHCS B COLUYME U OTBETCTBEHHO
y4acTBOBaTh B MHOrOOOpa3HOW JKU3HM OOILIECTBa, I OCO3HAHUS BA)XXHOCTH pPa3yMHOIO
OTHOILIEHUSI K CBOEMY 3J0POBBIO M 3[0POBBIO JPYIHX, K OKpY’Karouleil MmpupoaHOH cpene, s
rPAMOTHOTO TMOBEICHHUS MPU MCIOJIb30BAaHUM PA3IMYHBIX MATEPHUAIOB U XMMHYECKHX BEILECTB B
MOBCEJHEBHOM KU3HU.

Xumuueckoe 00pa3oBaHHE B OCHOBHOHM IIKoOJiE sBISETCS 0a30BBIM IO OTHOILIEHHIO K
cucreMe OOIIero XUMHYecKoro oopazoBaHus. [103TOMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO
peanu3yer mNpucyle oOueMy XHMHYEeCKOMY OOpa30BaHUIO KIIIOUEBbIE IEHHOCTH, KOTOpbIE
OTPaXXalOT TIOCYAApCTBEHHBbIE, OOIIECTBEHHbIE M HMHIUBUAyaJlbHblE MNOTPEOHOCTH. OTUM
OTIpeNieNIAeTCsl CYIIHOCTh OOIEeH cTpaTreruu oOydeHHus, BOCIMTAHHUS W Pa3BUTUS O0ydaromuxcs
CpeICcTBaMHu y4eOHOTro mpeaMeTa « XUMHUD».

W3yuenue mpeamera: 1) crmocoOCTBYeT peanu3anud BO3MOXHOCTCH JUIsi CaMOpa3BUTHS U
(dhopMUpOBaHHS KyIbTYPBHl JUYHOCTH, €€ oOmell M (YHKIMOHAIBHONH TPAMOTHOCTH, 2) BHOCHUT
BKJIaJ, B (OPMHUPOBAHHE MBINUICHUS M TBOPYECKUX CIIOCOOHOCTEH TMOJPOCTKOB, HABBIKOB HX

CaMOCTOSTEIbHOM y‘-IGGHOfI ACATCIIBHOCTH, 3KCHICPUMCHTAJIBHBIX W HCCJIICIOBATCIIbCKUX yMeHI/If/’I,



HEOOXOAMMBIX KaK B IOBCEJHEBHOH JXM3HU, TaK U B NPOPECCHOHAIBHON MAeATeNbHOCTH; 3)
3HAaKOMHUT CO CIEIU(PHUKONW HAYYHOT'O MBIIUICHHUS, 3aKJIabIBA€T OCHOBBI IEJIOCTHOIO B3rJsa Ha
€IMHCTBO MPHUPOJIBI U YENIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TarioM B ((OPMUPOBAHUM €CTECTBEHHO-
Hay4YHOM IPaMOTHOCTHU TMOJAPOCTKOB; 4) criocoO6CcTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K
€CTECTBEHHO-HAYUYHbIM 3HAHUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOIl BKJIAJ B 3KOJIOIMYECKOE
00pa3oBaHue IKOJBEHUKOB.

Ha3BanHble HampaBieHUs B O0OYYEHUU XMMUHU OOECIEUMBAIOTCS CIEUU(PUKON comep kaHus
IpeaMeTa, KOTOPBIM SBJISETCS IeJarorn4ecku aJanTHPOBAHHBIM OTpakeHHEM O0a30BOI HaykKH
XUMUU Ha ONpEeNEeIEHHOM dTarle €€ pa3BUTHSL.

Kypc XuMuM OCHOBHOW IIKOJBI OPHUEHTHPOBAH HAa OCBOCHHE OOYYAIOIMIMMHUCS OCHOB
HEOPTaHMYECKOH XUMHHM ¥ HEKOTOPBIX TMOHATHH © CBEICHMH OO0 OTAENBHBIX OOBEKTaxX

OPraHUYeCKOW XMMHH.

CrpykTypa coaepkaHusi mpeamMeTra cpopMUpOBaHA HA OCHOBE CHCTEMHOIO MOAXO0Ja K €ro
HU3YYCHHUIO. CO)IGp)KaHI/Ie CKJIaAbIBACTCs U3 CUCTEMBI MOHATHH 0 XUMHYECKOM DJIEMEHTE U BCIIECTBE
U CHCTEMBbI MOHATHH 0 XUMHUYecKod peakiuu. O0e 3T CHCTEMbI CTPYKTYPHO OpraHH30BaHbI IO
MPUHLIMITY TIOCJIEIOBATEIbHOTO PAa3BUTHUSl 3HAHUM HA OCHOBE TEOPETHYECKUX IPE/ICTaBICHUIMA
Pa3HOTO YpOBHS: aTOMHO-MOJIEKYJIIPHOTO YUY€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS, YPOBHS
[Tepronnueckoro 3akona JI. . MenaeneeBa Kak OCHOBHOI'O 3aKOHAa XMMHUH, YUCHHUSI O CTPOCHUU
aTOMa ¥ XUMHUYECKOW CBS3U, MPEACTaBICHUN 00 3JIEKTPOJIUTHUECKON IMCCOLMALMU BEIIECTB B
pactBopax. Teopernueckue 3HaHHMSI PacCMaTPUBAIOTCS HA OCHOBE AMIUPUUYECKU IMOTYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA IOCJIEIOBATENILHO OT OJHOTO YPOBHS K JIPYTrOMY, BBITIOTHSIS
(GyHKIUM OOBSICHEHHUS U MPOTHO3UMPOBAHUSI CBOMCTB, CTPOCHHSI U BO3MOXKHOCTEH MPAaKTHYECKOTO
MIPUMEHEHHS U TTOJTyYEHHUs U3y4aeMbIX BEIIECTB.

Takast opraHuzanus COJEpKaHHUS Kypca CIOCOOCTBYET MPEACTABICHUIO XUMHYECKOM
COCTaBJLIIOIIECH HAayyHOM KapTUHBI MHpa B JIOTHUKE €€ CHCTEMHOM HOpuponabl. Tem caMbiM
obecreynBaeTcsi BO3MOXKHOCTh (DOpMHpOBaHUS y OOYYAlOMIMXCS IIEHHOCTHOTO OTHOIIGHHUS K
HAy4YHOMY 3HAaHMIO M METOJaM II0O3HaHUs B Hayke. BaXHO Takke 3aMETHTh, YTO OCBOEHHUE
colepKaHug Kypca IPOUCXOAUT C IMPUBIICUCHUEM 3HAHUM U3 paHee M3YYEHHBIX KYPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaces» n «®Pusnka. 7 Knacey.

HEJIN U3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMUS»

K mHampaBieHHIO TEpPBOCTENEHHON 3HAYMMOCTH TIPU pealn3alud  00pa30BaTEIbHBIX
¢byHKUMH npenmera

«XHUMHS» TPATULIMOHHO OTHOCAT (HOPMHpPOBAHHME 3HAHUH OCHOB XUMHYECKOW HAyKH Kak
00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOMN JEeATEeIbHOCTH YeJIOBEeKa U KaK OJTHOTO M3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. 3ajaua MpeAMeTa COCTOMT B (OPMUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAHUNW — Ba)KHEHIIMX (DAKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX TMOJOKEHHM,
JOCTYIHBIX O00O0OIIEHUIT MHUPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, 3HAHUH O HAyYHBIX
METOJIaX M3y4YeHUsS BEIIECTB U XMUMHUECKHUX pEeaKIHii, a Takke B (OPMUPOBAHUU U PaA3BUTHU
YMEHHUH U CIIOCOOOB ACSITENLHOCTH, CBS3aHHBIX C IUIAHUPOBAHUEM, HAOIIOICHUEM U TIPOBEJCHUEM
XUMHYECKOTO JKCIIEPUMEHTA, COOJIIOJICHUEM MpaBWiI 0€30MacHOro oOpallieHus ¢ BEHIECTBAMH B

HOBCEHEBHOU KU3HU.

Hapsiny ¢ 5TUM menu u3ydeHus MpeaMeTa B MporpaMMe YTOUYHEHBI M CKOPPEKTUPOBAHBI C
y49ETOM HOBBIX IIPHOPUTETOB B CUCTEME OCHOBHOTO 00111er0 00pa3oBanus. CeromHs B 00pa3oBaHUH
0c000 3HAYMMOU MPHU3HAETCS HATIPABICHHOCTh OOYYEHUS HA Pa3BUTHE M CAaMOPa3BUTHE JIMYHOCTH,
dbopmupoBanne €€ MHTEIUIEKTa U 00ImeH KynbTypbl. OOyueHHe YMEHHUIO YUHTHCS M MPOJOJDKATH
CcBO€ 00pa3oBaHME CAMOCTOSATENBHO CTAHOBUTCS OJHOM U3 BaXKHEHIIMX (QYHKIMH y4eOHBIX



IIPEIMETOB.

B cBsi3u ¢ 3THM TpW M3YYEHHHU NpenMeTa B OCHOBHOW MIKOJE AOMUHHPYIOIIEEe 3HAYCHUE
MIPUOOPENTHN TaKUE LIEIH, KaK:

. dhopmupoBanme WHTEJUIEKTYaJIbHO pa3BUTON JINYHOCTH, TOTOBOM K
caMo00pa30BaHMIO, COTPYJHHYECTBY, CAMOCTOATEIPHOMY HPUHITUIO pEIICHHH, CIIOCOOHON
alalTUPOBATHCS K OBICTPO MEHSIOIIMMCSI yCIOBUSIM KHU3HHU;

o HAMpaBJICHHOCTh OOYYEHHSI HAa CHUCTEMAaTHYECKOE NPUOONICHHWE YYaluXcsi K
CaMOCTOATENIFHON MO3HABATEIBHOM JIEATENFHOCTH, HAYYHBIM METOAAM IMO3HAHHS, (HOPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHUMHH;

. obecrieueHne yCIIOBUM, CIIOCOOCTBYIONIUX MPHUOOPETCHUIO OO0YYAIOIIMMHUCS OIbITa

pa3HoOOpa3HOW JAEsTeNbHOCTH, IMO3HAHMS M CaMOIIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITIETEHI[HI ), IMEIOIINX YHHUBEPCAIbHOE 3HAUCHHE JJIs Pa3JIMUHbIX BUIOB JIEATEIbHOCTH,

. (hopMupoBaHHe YMEHUN OOBSICHATH M OLICHUBATH SIBICHUS OKPY’KAIOLIETO MUpa Ha
OCHOBAHUM 3HAHUU U OMbITA, OJYYECHHBIX IPU U3YUEHUU XUMUU;

o (dbopMupoBaHHe y OOYYArOIIMXCS TYMAaHUCTHYSCKUX OTHOIICHHWH, TOHUMAHHSI
[IEHHOCTH XUMHUYECKUX 3HAHUN JUIsI BBIPAOOTKH SKOJIOTHYECKH 11€JIECO00Pa3HOTO MMOBEICHUS B OBITY
U TPYJAOBOW NESITEIBHOCTH B IENSAX COXPAHEHHS CBOETO 3/I0POBBS M OKPYXKAIOMIEH MPUPOIHOM
Cpebl;

. pa3BUTHE MOTHBAIlMM K OOY4YEHHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX IIEHHOCTEHW, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY MpoduUIIst U HAMPaBICHHOCTH JabHEHIIEro 00y4eHus.



COJAEP)KAHUME YYEBHOI'O ITPEIMETA

BemecTBO 1 XUMHYeCKas peaknus

Ilepnonnueckuit 3akoH. Ilepuonmueckass cucrema XuMHYecKux oasemeHrtoB [J[. .
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB
NEpBBIX TPEX MEPUONOB, KaJlns, KaJbLU M UX COECIUHEHUM B COOTBETCTBHM C IIOJIOKEHHEM
371eMeHTOB B lleproanueckoit cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BHJbl XHMHUYECKOM CBsI3U. TUNBl KPUCTAIUIMUECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIIIMUYECKON PEIIETKU U BUIa XUMUUYECKOH CBSI3H.

Knaccudukanmss © HOMEHKIATypa HEOPraHMYECKHX BEIIECTB (MEXAyHapoaHas |
TpUBHAJIbHAs). XMMHMYECKHE CBOMICTBa BEIIECTB, OTHOCALIUXCA K Ppas3IMYHBIM  Kjaccam
HEOPraHMYECKUX COEAMHEHUN, TeHETUYECKAasl CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccudukanmss XUMUYECKHX peakUuil M0 pa3INYHBIM NpPU3HAKaM (10 YHCIY U COCTaBY
YUYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P (PEKTY, 0 U3MEHEHHIO CTETICHEH OKUCIICHHS
XMMHUYECKHX AJIEMEHTOB, 10 00OpPAaTUMOCTH, 10 YYACTHIO KaTajau3aTopa). IK30- U S3HA0TEPMHUUECKHE
peakLuu, TepPMOXUMUYECKUE YPABHEHUS.

[TonsiTue o ckopocTH xumudeckoil peakuuu. [loHsTHE 00 OOpaTHUMBIX U HEOOpPaTHMBIX
XUMHUYECKHX peakiusx. [IoHATHE O TrOMOreHHBIX U TeTeporeHHbIX peakuusax. Ilonstue o
XUMHUYECKOM paBHOBecHH. DaKkTOpbI, BAUSAIOUIME HA CKOPOCTh XUMUYECKOW peaKIMU U MOJI0KEHUE
XUMHUYECKOT'O PAaBHOBECHSI.

OKHCAUTENBbHO-BOCCTAHOBUTEIbHBIE ~PEAKLMU, OJEKTPOHHBIM OaJaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHUE YPAaBHEHUHM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METOA FIEKTPOHHOI0 OaaHca.

Teopust 37IEKTPOIUTHUECKON IUCCOLMALMU. DJIEKTPOJIUTBHI U HE- IIEKTPOJIuThl. KaTHOHBI,
aQHUOHBI. MeXaHu3M IHUCCOLMALIMY BEIIECTB C PA3IMYHBIMU BHJAMU XUMHYECKON CBA3U. CTEneHb
nucconuannu. CUIIbHbIE U CI1a0ble 3JIEKTPOJIUTHI.

Peakiun moHHOro obMeHa. YClIOBHsI MPOTEKAaHUsl PeakUUid MOHHOrO OOMEHa, IOJHbIE U
COKpaIlléHHbIE HWOHHBIC ypaBHEHHS peakuuil. CBOHCTBa KHCJIOT, OCHOBaHUW U COJIE B CBETE
IIPEICTAaBICHUH 00 MEeKTPOIUTHYECKOM nucconunanuy. KayecTBeHHble peakuuu Ha HOHbI. [loHsTHE
0 TUAPOJIN3E COJIEH.

XVWMHUYECKUN DSKCIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMH KPHUCTAJUIMYECKUX PEIETOK
HEOPraHWYECKHUX BELIECTB — METAJUIOB M HEeMeTaJuloB (rpadurta M anmasa), CIOXKHBIX BEIIECTB
(x1opuga HaTpHs); UCCIIEOBaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peakluu OT BO3AeHCTBUSA
pasin4HbIX (HAKTOPOB; MCCIEIOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Ipolecca
JUCCOLMALM  KHUCJIOT, Inenodyed M cosiell (BO3MOXHO HCIOJIb30BAHHWE BHJICOMATEPUAIIOB);
MIPOBE/ICHUE OIBITOB, WUIIOCTPUPYIOIUX TNPU3HAKKM MPOTEKaHHUs peakUuil HOHHOro oOMeHa
(o6pazoBaHue ocajiKa, BbIIETICHUE ra3a, 00pa30BaHKUE BOJIbI); OINBITOB, WILTIOCTPUPYIOIIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peaKUuil (TOpeHue, peaKkUUu pasjokKEeHUs, COEIUHEHMs);
pacno3HaBaHUE HEOPTAaHUYECKUX BEILECTB C NOMOLIbI KAUECTBEHHBIX PEAKIMI HA MOHBI; PELLICHUE

OKCIICPUMCHTAJIbHBIX 3a1a4.
HeMeTanabl 1 UX COeTUHEHMS

OOmas xapakTepucTuKa raioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIC CTCTICHH
okucienusa. CTpoeHne U (pU3MUECKHe CBOWCTBA MPOCTHIX BEIIECTB — TajJOreHOB. XUMHUYECKHE
CBOMCTBa Ha mpuMepe Xjopa (B3aUMOJEHCTBHE C MeTallaMH, HEMeTalUlaMH, IIeJI04YaMHu).
XnopoBoaopoa. ConsiHasi KUACIOTa, XMMHYECKUE CBOMCTBA, MOJy4YEHUE, NMpUMEHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOJOpOJa Ha OpraHu3M uesjoBeKka. BakHeillnne XJIOopuabl U UX HAXOXKIEHUE B
MpUpPO/IE.



OOmast xapaktepuctuka 3i1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHsSI AaTOMOB,

XapaKTCPHBIC CTCIICHU OKHUCJICHUS.

Ctpoenue u ¢pu3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U Cephbl. AJTIOTPOITHBIE
MoAu(UKAIMU KHCIOpPOJa U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOPO], CTPOCHHE,
¢usnveckne U XUMHYECKHE CBOMCTBA. OKCHABI Cephl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIIOB.
CepHnas kucnora, GU3NIECKUE U XMMUYECKHE CBOICTBA (00IIME KaK MPEACTaBUTENS Kacca KHCIOT
n cnenududeckre). XUMHUYECKHE PEaKIHMH, JIeKAIde B OCHOBE IPOMBIIUIEHHOTO Crocoba
MoJTydeHHus: cepHoi KucioThl. [Ipumenenne. Coim CEpHOM KHUCIIOTHI, Ka4eCTBEHHAs pEaKIHs Ha
cynbdar-nuoH. HaxoxkmeHwe cepbl M e€ COeIWHEHHHA B MpHUpOAe. XHMHYECKOE 3arps3HEHHE
OKpY’KaloMIel CpeIbl COSAMHEHUSIMH Cephl (KHCIOTHBIE T0XK/IH, 3arpsS3HEHNE BO3yXa H BOIOEMOB),
CIocoObI €ro NpeoTBPAIICHHUS.

OOmiasi xapakTepucTHKa 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHBIC CTETICHH OKHCIICHUS.

A30T, pacmpocTpaHeHHE B TMpUpPOJE, (pu3mdyeckne W XUMHUUYECKHe cBoicTBa. KpyroBopor
a30Ta B MpHUPOJE. AMMHAK, ero GU3NIECKue U XUMUYECKHE CBOWCTBA, MOJyYCHHE W MTPUMEHEHHE.
Conn amMMoOHUS, UX GU3NYECKUE U XUMUYECKHE CBOMCTBA, puMeHeHne. KauecTBeHHas peakuus Ha
HOHBI aMMOHUs. A30THas KHMCJIOTa, €€ MojsyyeHue, Gpu3nueckrue U XUMHUYECKUE CBOMCTBaA (0O1ue
KaK TpeACTaBUTENs Kiacca KHUCIOT M crenuduueckue). Vcnoiap3oBaHWe HUTPATOB M CONEH
aMMOHHUS B KQU€CTBE MUHEPAJIbHBIX YJ00pEHU.

XUMHUECKOE 3arps3HEHHE OKpPY’KaIoLIeH Cpelibl COEAMHEHUSIMH a30Ta (KUCIOTHBIE 10U,
3arpsi3HEHUE BO3yXa, TOUBbI U BOJOEMOB).

®docdop, ammorponnsie Moaudukauuu docdopa, GuMUeckre U XUMHUECKHE CBOICTBA.
Oxcun dochopa(V) u docdopnas xuciora, puzndeckue U XUMHUECKHUE CBOWCTBA, MOJIyYEHHE.
Hcnonb3oBanue GochaToB B KaueCTBE MUHEPAIbHBIX YI0OpEHUH.

OOmas xapakTtepucTuka 3i1eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHsSI AaTOMOB,
XapaKTepHbIE CTETICHH OKHCIICHUS.

VYraepon, amnoTponHble MOIUGUKAIMM, PAclpOCTpaHEHHE B MNpUpoAe, (QHU3UUECKUE U
XUMHYeckne cBoiicTBa. AncopOuusi. KpyroBopor yriaepona B mpupone. OKcuabl yriepona, UX
¢u3nyecKre U XUMHYECKUE CBOMCTBA, ISHCTBUE HA KUBBIE OPTaHU3MBI, TOJYYEHUE U IPUMEHEHHE.
DKonoruyeckre MpoOsieMbl, CBA3aHHble C oOkcugoM yriaepona(IlV); rumore3a ria06ambHOrO
MOTEIUICHUS KIMMAaTa; MapHUKOBBINA 3P QeKT.

VYronpHas KUCIOTa U €€ CONMU, UX (U3UUYECKHe U XUMHUYECKHE CBOMCTBA, MOJIy4YEHUE U
npuMeHenune. KauecTBeHHast peakuusi Ha kapOoHaT-HOHBI. Mcnosb3oBaHne kapOOHATOB B OBITY,
MeAMLIMHE, IPOMBIIIICHHOCTH U CEIIbCKOM XO35HCTBE.

[TepBoHauanbHble TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCIMHEHMAX yTiepoja
(MeraH, 3TaH, ATUJICH, AllETUJICH, STAHOJ, TJIMIEPUH, YKCyCHas KucioTa). VX cocTaB U XMMHYECKOe
ctpoenue. [ToHsTHE 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: XKHUpax, OeiKax, yriieBoJax — U UX POJIU
B J)KM3HU YEJIOBEKa.

MarepuanbHOE €JUHCTBO OPTAaHWYECKIX H HEOPTaHMYECKIX COCTMHEHHH.

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, IMOJIy4Y€HHE U NPUMEHEHHE.
Coenunaenus kpemHus B npupojae. O0mue npeacrasienus 06 okcuae kpemuus(1V) u kpeMHueBoi
kuciore. CUIMKATBl, UX HUCIOJIb30BaHUE B OBITY, MEIHUIIMHE, NMPOMBIIICHHOCTH. BakHeiine
CTPOUTEIIbHBIC MAaTepHalbl: KepaMHuKa, CTEKJIO, IEMEHT, OeToH, kene300eToH. [Ipobremsr
0€3011aCHOT0 MCIIOJIB30BAHUS CTPOUTENILHBIX MATEPHAJIOB B TOBCETHEBHOMN JKU3HU.

XUMHUUECKUH JKCHEPUMEHT: H3y4deHHe oOpa3loB HEOPraHWYECKHX BEIIECTB, CBOWMCTB
COJISTHOM KHCJIOTBI; TPOBEACHHE KAYEeCTBEHHBIX pEaKUUil Ha XJIOPUA-UOHBI W HAOIIOJCHHE

MPHU3HAKOB HUX IMPOTCKAHUSA, OILIThI, OTPAKAIOIIUC (bl/ISI/I‘ICCKI/IG 1 XMMHUYECKHE CBOIICTBA TaJIOTCHOB



U UX COeIMHEHHH (BO3MOXKHO HCIIOJIB30BAHME BMJCOMATEPUANIOB); O3HAKOMJIEHHE C 0Opa3zLamMu
XJIOpU/I0B (TAJOreHUI0B); O3HAKOMIIEHHE C oOpa3uamu cepbl M € COCIMHEHUSIMH (BO3MOXKHO
MCIOJIb30BaHUE BUAECOMATEPHAJIOB); HAOIIOAEHUE Mpolecca OOYIIMBAaHUS caxapa Moj JeHCTBHEM
KOHIICHTPUPOBAHHOW CEpHON KHUCIIOTBI, M3yUYe€HHE XHUMHUYECKHX CBONCTB pa30aBICHHON CEpHOM
KHUCJIOTHI, MPOBEJACHHE KAuyeCTBEHHOH peakuuu Ha cynb(ar-moH M HaOMIoIeHHE NpU3HaKa eé
MPOTEKaHMs; O3HAKOMJIEHHE C (pU3MYecKMMH CBOICTBaMHU a3oTa, ¢ocopa U UX COEAMHEHHH
(BO3MOXXHO MCHOJIb30BaHUE BHUJCOMATEPHANIOB), 0OpazlaMHu a30THBIX M (ocHOpHBIX yaOOpeHMii;
NoJIy4eHue, coorpaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB aMMHaKa; MPOBEJACHNE KaueCTBEHHbIX
peaxiuii Ha HOH aMMOHUS U GocdaT-uOH U U3yUeHHE MTPU3HAKOB UX MPOTEKAHUS, B3aUMOACHCTBHIE
KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEABIO (BO3MOKHO HCITOJB30BAaHHE BUICOMATEPHAIIOB);
U3y4eHHE MOJIeNied KPUCTAIMYECKUX PEeIIETOK anMasa, rpadura, (yuiepeHa; 03HaKOMIIEHHE C
MPOIIECCOM  aJCOPOIMH PAaCTBOPEHHBIX BEUIECTB AKTHBHPOBAHHBIM YIVIEM W YCTPOWCTBOM
IPOTHBOra3a; MOJIy4YeHHe, coOMpaHHe, PACHO3HABAaHME U M3YYEHHE CBOICTB YITIEKHCIOTO Ia3a;
MPOBE/ICHNE KAYECTBCHHBIX PEaKUWil Ha KapOOHAT- M CHJIMKAT-HOHBI M M3yYeHHUE MPU3HAKOB MX
MPOTCKaHMS;, O3HAKOMJICHHE C MPOAYKIHEH CHIMKATHOW IPOMBINUICHHOCTH;, pEIICHUE

OKCIICPUMCHTAJIBHBIX 3aJa4 110 TEMC «Baxueimme HEeMETaIUIbl M UX COCINMHCHU A .

MeTaJiibl M KX COEIMHEHHS

OOmiasi XapakTepUCTUKa XHUMHUYECKHUX OJIEMEHTOB — META/NIOB HAa OCHOBAaHMHM WX
nonoxeHus: B llepuoanueckoit cucteme xumuueckux snnemeHToB [[. . MenzaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTayioB. MeTaminueckas CBsA3b M METaJUIMUECKasi KpUCTAJUIMUECKas pelieTka.
DIIEKTPOXUMHUYECKUN Psil HAPSKEHU MeTaiioB. Dusnyeckue U XUMUYECKHE CBOMCTBA METAJLIIOB.
OO6mue crnocoOwl momydeHuss MeTauioB. [IoHSITHE O KOpPpO3WM METANIOB, OCHOBHBIE CIIOCOOBI
3amuUThl UX OT Koppo3uu. CmiiaBbl (CTallb, YyTYH, TIOPATIOMUHHM, OpOoH3a) U WX MPUMEHEHHE B
OBITY U IPOMBIIIICHHOCTH.

[[{enounble MeTambl: osoxkeHue B [lepuoguueckoit cucteme XuMuueckux snemeHTos /1. 1.
MeHeneeBa; CTpOEHUE WX aTOMOB; HaXOXKJ€HUE B Mpupoje. Pu3nyeckrue 1 XuMUYEeCKHUe CBOMCTBA
(Ha mpumepe HaTtpusi U Kanus). OKCUIBI U THIPOKCHUIIBI HATpHsl U Kaius. [I[puMeHeHne MenouHbIX
METAJIJIOB M UX COCAMHEHUH.

[IlenoyHo3eMenbHBIE METAJIBI MATHUM U KaJlbLIMi: noJjioxkeHue B [lepuoanueckoi cucreme
xumuueckux sneMeHToB . M. MenzeneeBa; CTpO€HHE HMX aTOMOB; HAXOXICHUE B IPUPOJE.
@u3NYeCKMe MU XUMHUYECKHME CBOWCTBA MarHus W KaJlblUsA. BaxkHEHIIME COCNUHEHUS KaJlbLUs
(oxcum, ruapoKcua, coim). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AmomuHuii: nonoxenue B Ilepuonnyeckoil cucreme xummuyeckux saemeHto . W.
MeHeneeBa; CTpO€HHE aToOMa; HaXOXkJAeHHE B mpupoae. Puznueckue U XUMHUYECKHE CBOMCTBA
aTrOMUHMS. AM(OTEpPHBIE CBOMCTBA OKCHIA ¥ THUIPOKCHUIA ATFOMUHUS.

Kenezo: mnonoxenne B llepmoamveckoir cucreme xumMuyeckux osieMmentoB JI. U
MeHneneeBa; CTpo€HHE aToOMa; HaXOXkJAeHHE B mpupoiae. Puznueckue U XUMHUYECKHE CBOMCTBA
xeinesa. Okeuipl, Tupokcu bl u conu xenesa(ll) u xxenesa(Ill), ux cocras, cBoiicTBa 1 MoTyueHUeE.

XUMHUYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHE C oO0pas3llaMM METaUIOB U CIUIABOB, HUX
(bU3MYeCKUMH  CBOWMCTBaMH; HW3Y4YEHHE  PE3YJbTaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
WCIIOB30BaHUE BUIEOMATEPHAIIOB), OCOOEHHOCTEH B3aWMOJICHCTBUS OKCHJA KAJIBLIUS U HATPHUS C
BOJIOM (BO3MOXXHO HCIIOJIB30BaHHE BHUICOMATEPHANIOB); MCCIEIOBAHUE CBONCTB KECTKOW BOJIHI,
mpouecca TOpPEeHHsI JKeje3a B KHCIopojae (BO3MOXKHO HCIOJB30BaHUE BHUIEOMAaTEPHAIIOB);
MIPU3HAKOB MPOTEKAHUS KAUY€CTBEHHBIX PEAKIMii Ha MOHBI (MarHus, KaJbIHs, aJIOMUHMS, [IMHKA,
xenesa(ll) u xenesa(lll), meau(1l)); Habmonenre u onrMcanue MPOIECCOB OKPAIIMBAHUS TUIAMEHHU
MOHAMH HATpHsl, KaIUg U KaJblKs (BO3MOXKHO MCIIOJIb30BAHKUE BHIEOMATEpUasOB); UCCIEOBAHHE
aM(pOTEepHBIX  CBOMCTB  TUAPOKCHIA  ATIOMUHUS U TUAPOKCHIA  LIMHKA;  pElIeHUe



3KCHEPUMEHTAIBHBIX 3324 110 TeMe «BaxHelme MeTauibl U UX COSUHEHUD.
Xumusi 1 OKpyKawIas cpeaa

HoBple Marepuansl u TexHONOTHMU. BemiecTBa M MaTepuanbl B IMOBCEIHEBHOM >KU3HU
yelloBeKa. XUMUSL U 3]I0poBbe. be3omacHoe MCMoib30BaHME BEUIECTB M XMMUYECKUX pEeakluuil B
obiTy. IlepBas momomp NP XUMHUYECKHX OXXKOrax M OTpaBieHUsX. OCHOBBI 3KOJOTHYECKOM
rpaMOTHOCTH. XHMHYECKOE 3arpsA3HeHHe OKpyXkaromel cpeasl (mpedesibHas AOMyCTHMAs
koHneHTpanus Bemiects — [1JK). Ponp Xxumuu B perieHr# S5K0I0TMYECKUX Tpooiem.

[TpupoaHble UCTOYHUKU YIIIEBOJIOPOJOB (YroJsib, MPUPOIHBIN Ta3, HE(PTH), MPOAYKTHl HX
nepepaboTKH, UX POJib B OBITY U POMBIIIJICHHOCTH.
XUMHUECKUH SKCIIEPUMEHT: M3ydeHHe 00pa3loB MaTepUaoB (CTEKJIO, CIUIABbI METAJIOB,

MIOJINMEPHBIE MaTEPUAIbI).
Me:xnpeamMeTHbIe CBA3U

Peanuzarust MexXnpeaMEeTHBIX CBSI3€H NMPU M3YYEHUU XUMUU B 9 KJlacce OCYIIECTBISETCS
Yyepe3 MCTOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK W TOHATUM, SIBISIOIIUXCS
CUCTEMHBIMU JUISI  OTACNBHBIX TPEJAMETOB €CTECTBEHHO-HAYYHOTO IMKIa. Peanmumzamms
MEXIPEIMETHBIX CBSI3CH MPHU M3YUCHUH XHUMHH B 9 KJlacce OCYIIECTBIISETCS Yepe3 MCIOIb30BaHUE
KaKk OOIIMX €CTEeCTBCHHO-HAYYHBIX IOHSATHUW, TaK M TOHSATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJIS
OTJIENIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO 1IHUKJIA.

OO0mre ecTecTBEHHO-HAYYHBIC TIOHSATHSA: HAy4YHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAIHU3,
CUHTE3, Kiaccu(uKaius, TMepUOJANYHOCTb, HAOJIOJACHUE, OSKCIEPUMEHT, MOJICITUPOBAHUE,
HU3MEepeHue, MOJIETb, SIBIICHNE, TAPHUKOBBIN 3 (PEeKT, TEXHOIOTUsl, MaTepHAaIbI.

@duszuka: MaTepus, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUI, H30TOIbI,
pPaANOaKTUBHOCTb,  MOJIEKYJa, DJJIEKTPUYECKUH  3apsil, MPOBOAHHUKH, IOJIYIPOBOIHHKH,
JTUDIIEKTPUKH, (OTODJIEMEHT, BELIECTBO, Telo, 00BEM, arperarHoe COCTOSHHE BellecTBa, Tas,
pacTBOp, PaCTBOPUMOCTh, KpUCTAIIINUECKas peleéTKa, CIUIaBbl, (PU3NYECKUE BEIMUMHBI, €IUHUIIBI
M3MEepeHus, KOCMHUYECKOE MPOCTPAHCTBO, TUIaHEThI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunres, apixanue, Ouochepa, SKOCUCTEMa, MUHEpAIbHBIE YyIOOpEHUS,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATENbHBIEC BELIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPObI, MOJIE3HbIE UCKOTIAaeMBbIE,
TOILTUBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

I/I3yquI/Ie XxuMun B 9 Kiacce HaIlpaBJICHO Ha OJOCTUKCHUC O6y‘-IaIOH_II/IMI/IC$I JINYHOCTHBIX,
METAIIPEAMCTHBIX U ITPEAMETHLIX PE3YJIbTAaTOB OCBOCHU y‘IC6HOl"O npeamMeTa.

JIMYHOCTHBIE PE3YJIBTATDI

JINYHOCTHEI

€ pe3yJbTaThl OCBOECHUS IPOTPaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHus JOCTUralOTCS B XO/€
o0yuyeHHss XUMHHM B €JUHCTBE y4yeOHOW W BOCHIHUTATENbHON aedrenbHocTH OpraHuzanuud B
COOTBETCTBUHU C TPAAULMOHHBIMU POCCUMCKHMM COLIMOKYJIBTYPHBIMU U IyXOBHO-HPaBCTBEHHBIMU
LHEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MMpaBUJIaMH W HOPMAaMH IOBEIEHUS M CIIOCOOCTBYIOT
IpoLeccCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M COLMATN3AIIMU 00yYarOIUXCsl.

JInuHOCTHBIE pe3ybTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YUCIIE B YaCTH:

ITaTproTHYeCKOro BOCIIMTAHUA

1) LIEHHOCTHOTO OTHOIICHMS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAay4YHOMY HACIE€AUIO, IIOHUMAaHHsA 3HAYCHHWS XMUMHUYECKOM HAyKH B JKM3HH COBPEMEHHOIO
oOuiecTBa, CIIOCOOHOCTH BJaJeTh JOCTOBEPHOM HH(pOpMalnMend O MepeloBbIX JOCTHXKEHUAX U
OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOM XHMMHHU, 3aMHTEPECOBAHHOCTH B HAyYHbBIX 3HAHUSIX 00

YCTPOWCTBE MHpa U 00IIIECTBA,

I'paxknanckoro BOCHMTAHUSA

2) MPEACTABIEHUS O COLMAIBHBIX HOPMaX M MPAaBWIAX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJUICKTHBE, KOMMYHHKATHBHOH KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIE3HOW, y4eOHO-
HCCIIE0BATEIbCKOM, TBOPUYECKON W APYTUX BHAAX JEATETLHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOU
COBMECTHOH ACATCIBHOCTH IIPHW BBIIIOJTHCHHUU y‘-Ie6HI)IX, II03HABATCJIbHBIX 3aJla4, BBIIIOJIHEHHUU
XUMHUYECKHX IKCIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOMOHUMAHUIO U
B3aMMOIIOMOIIH B MIPOLIECCE ITON yUeOHOM NeITeTbHOCTH; TOTOBHOCTU OLIEHUBATh CBOE TMOBE/ICHUE
U TOCTYNKH CBOMX TOBApHUIIEH C MO3UIUU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHSA
MOCNEACTBUIA MOCTYIKOB;

IleHHOCTH HAYYHOT' 0 NO3HAHMSA

3) MHUPOBO33PEHUYECKUX MPEICTaBICHUM O BEIIECTBE M XUMHUYECKOW pEaKIUH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM U COCTaBIIIOIIUX OCHOBY JUIA
MOHUMAaHMsI CYIIHOCTH HAYYHOM KapTHHBI MHpa; NpeACTaBIeHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS MPUPOABI, B3aUMOCBA3SIX YEJIOBEKA C MPUPOJHOW CPENOM, O POIM XUMHUHU B IO3HAHHUU
3THUX 3aKOHOMEPHOCTEM;

4) [I03HABATENIbHBIX MOTUBOB, HAIIPABJIEHHBIX Ha MIOJy4YE€HUE HOBBIX 3HAHUH 110 XUMHH,
HEOOXOAMMBIX JUIs 0OBSICHEHUSI HAOII01aeMBIX MTPOLIECCOB U SBJICHUIA;

5) MO3HABATENbHON, MH(OOPMAIIMOHHOW W YHUTATENbCKOM KYyJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSTENIHOM pabOThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPaTYypOH,
JOCTYIHBIMU TEXHUYECKUMHU CPEIACTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

6) WHTEpeca K OOYYeHHIO U T[O3HAHUIO, JIO0O3HATENLHOCTH, TOTOBHOCTH U
CHOCOOHOCTH K CamMOO0pa30BaHUIO, IPOEKTHOW M HCCIIEJOBATENbCKON JESITEIBbHOCTH, K
0CO3HAaHHOMY BBIOOPY HAINPaBIEHHOCTH U YPOBHS 00yUYEeHHS B AalIbHEHIIEM;

®opMupoOBaHUs KYJIbTYPbI 310POBbS
7) OCO3HAHUsS IEHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 30POBBIO,

YCTaHOBKH Ha 3JI0pOBBI 00pa3 KU3HU, OCO3HAHUS TOCTEACTBUN M HEMPUATHUS BPEIHBIX MPUBBIUEK



(ynotpeOieHusi alkorois, HapKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIONEHUS MpaBuil

0€3011aCHOCTH IIPY OOpAIIEHUH ¢ XUMUYECKUMH BEUIECTBAMU B OBITY U pEabHOM KHU3HH,

TpynoBoro Bocnutanus

8) UHTEpeca K MPAKTHYECKOMY H3YYEHHUIO Mpodeccwii M Tpylna pas3inyHOro poja,
yBaXXEHUE K TPYAY U pe3ylibTaTaM TPYJIOBOIl I€ATEIbHOCTH, B TOM UYHCJI€ Ha OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHWA [0 XHMHH, OCO3HAaHHOTO BBIOOpa WHAMBUAYATBHOH TpPaCKTOPHH
MPOJOJKEHHUsT 00pa30oBaHUS € YYETOM JIMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX WHTEPECOB W TOTPEOHOCTEH; YCNEMIHOW MpOo(eCcCHOHANLHONW AEATEIbHOCTH U
pa3BUTHA HEOOXOIUMBIX YMEHUN; TOTOBHOCTh a1allTUPOBATHCS B MPOPECCHOHATBHOMN Cpee;

IKOJIOTrH4€eCKOr0 BOCIIUTAHUS

9) 9KOJIOTUYECKH IIEIECO00Pa3HOT0 OTHOUIECHHUSI K MPHUPOAEC KaK MCTOYHHKY KH3HU Ha
3emiie, OCHOBE €€ CYIECTBOBAaHHWS, MOHUMAHUSA IIEHHOCTH 3JI0POBOrO M 0Oe€30macHOro o0Opasa
JKU3HH, OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DH3WYECKOMY W MCHUXUYECKOMY 3JI0POBBIO,
OCO3HAHUS IIEHHOCTH COOJIIOICHMS TIPaBWJI 0€30MMacHOTO MOBEEHUS MPU pabOTe C BEMIECTBAMU, a
TaK)XKe B CUTYyaIUsAX, YIPOKAIOIINX 370POBBIO M KU3HH JIIO/ICH;

10)  cnocoOGHOCTH MPUMEHSAThH 3HAHUS, OJydaeMble TIPU U3YUCHUH XHUMUH, [T PEIICHUSI
3a7]a4, CBS3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CpEIOM, IMOBBILICHUS YPOBHSA HKOJOTHYECKOU
KyJbTYpbl, OCO3HaHHs IJI00AJBHOTO XapaKTepa SKOJIOrMYeCKUX MpoOieM W MyTell WX pelleHus
[IOCPEJICTBOM METOJI0B XUMHUU;

11)  SKOJOrMYECKOrO MBIIUICHHUS, YMCHHSI PYKOBOJCTBOBAaThCS MM B IO3HABATEIIHLHOM,
KOMMYHHUKATUBHOM U COLIMAIbHON ITPaKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeranmpeaMETHBIX pe3yJIbTaTOB BBIACIAIOT 3HAUMMBbIe A1 (OPMHUPOBAHUS
MHUPOBO33pEHHUSI OOILIECHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPHUHLMI, TUHOTe3a, (akT, cucTema,
mporecc, HKCHEPUMEHT U Jp.), KOTOpbIE HCHONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax M MO3BOJIIIOT HAa OCHOBE 3HAHMN M3 TUX IMpeIMeTOB (hOpMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HAay4YHOM KapTHHE MHpa, M YHUBEpCalbHble y4deOHbIe IeicTBUS (IIO3HABATENbHBIE,
KOMMYHUKATHBHbIE, PETYJIATUBHBIE), KOTOpbIE 00ecrneynBaoT (GOpPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIIbHOCTH.

MertamnpeamMeTHble pe3yJabTaThl OCBOEHHUS 00pa3oBaTEIbHON MPOrpaMMbl IO XHMHUHU

OTpaXaroT OBJIAICHUC YHUBCPCAJIbHBIMU IMTO3HABATCIIbHBIMU HeﬁCTBHHMH, B TOM YHCIJIC:

ba3oBbIMH JIOTMUYEeCKUMHU 1€l CTBUAMH

1) YMEHHEM HCII0JIb30BaTh MPUEMBI JIOTMUYECKOI0 MBILIUICHUS IPU OCBOEHUHU 3HAHUIL:
PAcCKphIBaTh CMBICT XUMUYECKUX MOHSATUHN (BBIACIATh UX XapaKTEpHbIC MPU3HAKH, YCTAHABIUBAThH
B3aMMOCBSI3b C IPYTMMH HOHATUSMH), UCIIOJIb30BaTh MOHATHS AJi1 OOBSICHEHUS OTAENIbHBIX (PAKTOB
U SIBICHUN; BbIOMpaThb OCHOBAaHUS M KPUTEPUU IS KJIAcCU(UKALMKU XUMUYECKUX BEIIECTB U
XUMHUYECKHX peaKlui; YyCTaHaBIMBaTh IPUUYMHHO- CJICJCTBEHHBIC CBSI3U MEXAYy OOBEKTaMH
W3Y4YEeHMsI; CTPOUTH JIOTUYECKHE pacCyXJAeHHUs (MHAYKTUBHBIE, IEAYKTHBHbBIE, IO aHAJIOTHH);
JIeJ1aTh BBIBOJIbI U 3aKJIFOUEHHUS;

2) yMEHHEM MpPUMEHSATh B IMpOLEcce TO3HAHMUA TMOHATUS  (MpPEeAMETHbIE U
MeTanpeIMeTHbIE), CHMBOJMYECKHE  (3HAKOBbIE) MOJENH, HCIOJIb3yeMble B  XHUMHUH,
peoOpa3oBbIBATh IUPOKO NPUMEHSEMbIE B XUMUU MOJIEJbHbBIC MPEICTABICHUS — XUMHUYECKHMA
3HaK (CMMBOJI 3JIEMEHTAa), XUMHuYeckas (Qopmyja W ypaBHEHME XHMHUYECKOW peaklud — IMpH
pelIeHny y4eOHO-TI03HABATEeNbHBIX 33/1a4; ¢ YYETOM 3TUX MOJEIBHBIX MPEACTABICHUHN BBISBISTH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX O0BEKTOB

— XHMMHYECKUX BEIIECTB M XMMHUYECKUX PEaKUWi; BBIABIATH OOILIME 3aKOHOMEPHOCTH,
MPUYMHHO- CJIEJICTBEHHBbIC CBSI3M M MPOTUBOPEYMs] B HU3y4aeMbIX IIpoIeccax M SBICHUSX;



npearatb KPUTEPUU Uil BBIABICHHS 3THX 3aKOHOMEPHOCTEH M MPOTUBOPEUMIA; CAMOCTOSATEIILHO
BbIOMpATh C€roco® perieHust y4eOHOM 3amaud (CpaBHHMBAaTh HECKOJBKO BAapHAHTOB pEILEHHUS,

BbIOMpPATh HanOOJee MOIXOASIIINN ¢ YYETOM CaMOCTOSITENBHO BBIICTICHHBIX KPUTEPUEB);

Ba3oBpIMH HcCI1eA0BATEIbLCKMMH ICHCTBUAMU YMEHHEM HCII0/1b30BaTh NOCTABJICHHbIE
BOIIPOCHI B Ka4yeCcTBe HHCTPYMEHTA IMO3HAHHMA, a TaKkKe B KayecTBe OCHOBbI I
(opmupoBaHus runoTe3sl 0 NPOBEPKeE NPABHJIBHOCTH BbICKA3bIBAEMbIX CYKICHUM;

3) npuoOpeTeHue OmbITa M0 IUIAHUPOBAaHHWIO, OpPraHM3allud U IPOBEJEHHIO

YUEHHUECKUX HKCIEPUMEHTOB: yMEHHE HaOmogaTh 3a XOJIOM HpOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3ynbpTar, (popMmynupoBaTh 000OIIEHHS U BBIBOJABI IO pe3yJibTaTaM
MIPOBEAEHHOTO OTIBITA, UCCIIEIOBAHMSA, COCTABIISATH OTUET O MPOJIEIaHHON paboTe;

Pa6oToii ¢ nndopmanuei

4) YMEHHEM BBIOMPATh, aHATU3UPOBATH U HHTEPIPETHPOBATH HHPOPMALIUIO PA3ITUIHBIX
BUIOB U (OpM TIpeACTaBICHHUS, IMONYyY4AaEMYI0 M3 pa3HBIX HCTOYHHUKOB (HAYUYHO-TIOIYJISpHAS
JAUTEepaTypa XUMHUYECKOTO COAEP KaHUsS, CIPaBOYHbIE OCOOUs, pecypchl MHTepHeTa); KpUTHUECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

5) YMEHHEM MPUMEHSITh pa3iNuHble METOJbl W 3alpochl IMpH IOUCKE U OTOOpe
nH(pOpMallUd U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJISi BBINOJHEHUS Y4YeOHBIX H
M03HABATENIbHBIX 3aJa4 OIpe- ACNEHHOr0 THUIA; MPUOOPETEHHE OIbITa B 00JACTU UCIIOJIb30BAHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJOTHH,  OBJIAJE€HUE  KYyJIbTypOd  aKTHBHOIO
WCIIOJIb30BAaHUS Pa3IMYHbBIX TTOUCKOBBIX CHCTEM; CAMOCTOATEIBHO BBIOUPATH ONTUMANIBHYIO GOpMYy
MpeicTaBIeHUs] MHPOpMAUU M WIUIIOCTPUPOBATh pEIIaeMble 3a7auyld HECIOXKHBIMU CXEMaMH,
nuarpammamu, IpyrumMu (popmamu rpauki U UX KOMOUHALIUSAMU;

6) YMEHHEM  UCNOIb30BaTh M  aHAJIM3UpPOBATh B  Ipolecce  y4eOHOH U
UCCIIEIOBATENIbCKOW I€ATEIBHOCTH HMH(OPMALMIO O BIMSHUM TNPOMBIIIIEHHOCTH, CEIbCKOrO
X035MCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPY’KaIOLIeH NPUPOAHON cpeibl;

YHuBepcajibHbIMH KOMMYHUKATHBHBIMH e CTBUSIMH

7) YMEHHEM 33jiaBaTh BOMNPOCHI (B XOJi€ JAMANOra W/WIM JUCKYCCHH) IO CYIIECTBY
o0cyXmaeMoii TeMbl, (OpPMyJIHpPOBaTH CBOM MPEAJIOKECHHS OTHOCHUTEIBHO  BBIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

8) npuoOpeTeHre OmbITa TPE3EHTAMK PE3YJIbTATOB BBHIMOJHEHUS XHMHYECKOTO
JKCHEepUMEHTa (J1a0OpaTOPHOrO OIMbITa, JabOpaTOpHOM pabOTHI MO KCCIEIOBAHUIO CBOMCTB
BEIECTB, yUeOHOTO MPOEKTA);

9) 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEpCTHHKAMH II03HABAaTEILHOW U
UCCJIEIOBATENbCKOM JEATENbHOCTH MPU PEIIEHNU BO3HUKAIOIINX MPOOIeM Ha OCHOBE yuéTa 00X
MHTEPECOB U COIJacOBaHUs MO3ULUN (0OCYXKIeHUs, OOMEH MHEHHUSIMH, «MO3IOBbIE€ LITYPMbI»,
KOOP/IMHAIMSI COBMECTHBIX JCHCTBUI, ONpeiesieHre KPUTEPUEB TI0 OIIEHKE KauyecTBa BBHITOJHEHHOM

paboThI U J1p.);

YHuBepcaabHbIMU PeryissTHBHBIMH J1eHCTBUSIMH

10)  yMmeHHEeM CaMOCTOSTEIBbHO ONPECNATh IENH JEATeIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJMPOBATh M IMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO IESTEIBHOCTD,
BBIOMpaTh Hambosiee 3(P(EeKTUBHBIE CHOCOOBI pelleHrus Y4YeOHBIX M TO3HABaTEJBHBIX 3aj1ad,
CaMOCTOSITENIbHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEUIOKEHHBIA aJrOpUTM JCUCTBHHA TIPU
BBITTOJTHCHHUHU 3aJIaHUH ¢ YYETOM IMOJTyYeHHS HOBBIX 3HAHMI 00 M3ydaeMbIX 00bEKTaX — BEIIECTBAX
Y PEaKIMsIX; OLCHUBATh COOTBETCTBHE TIOJIYYCHHOTO PE3yJIbTaTa 3asBICHHON IICIIH;

11) YMEHHUEM MCIIOIb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, MPEIJIAracMble B YCIOBUU
3aJJaHUN.



INPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pPE3YyJbTaTOB IO OCBOCHHIO O0S3aTENILHOIO COJEpPKAHMA,
YCTQHOBJICHHOTO  JaHHOW MpHUMEpHOHl pabodeil  mporpamMMmol, BBLAEISIOT:  OCBOCHHBIE
00yyaromyMuUCs Hay4HbIe 3HAHUS, YMEHHUS U CIIOCOOBI IeHCTBUH, crienupuIecKue s MpeMeTHON
obmactu «XuMUs», BUABI JIEATEIBHOCTH MO MOJYYCHHUIO HOBOI'O 3HAHUS, €ro HHTEpIIpeTaluH,

npeo6pa30BaHmo U MPUMCHCHUIO B pa3JIMYHBIX y‘-IG6HLIX 1 HOBBIX CUTYyallUAX.

[TpenMeTHBbIE pe3yJbTaThl MPEACTABICHBI OTPAXarT CHOPMUPOBAHHOCTh y O0YYAFOIIUXCS
CIEQYIOIINX YMEHUM:

1) PAcCKpbl8amsv cMblc/i OCHOBHBIX XUMHYECKUX MOHATUN: XUMUUYECKUHN 3JIEMEHT, aTOM,
MOJIEKYJIA, WOH, KaTHOH, AaHWOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BaJEHTHOCTD,
3JEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCICHHs, XHMHMYECKas peaklHs, XHMHYECKass CBS3b,
TEIIoBOM 3(p(dEeKT peakiuu, MoJb, MOJISIPHBIM OOBEM, PacTBOpP; BJIEKTPOIUTHI, HEIIEKTPOIUTHI,
NEKTPONIUTUYECKAsT JIUCCOLMAlMSA, pEeaklUWd HMOHHOrO OOMEHa, KaTajlu3aTtop, XHUMHUYECKOe
paBHOBecHe, 0OpaTUMble U HEOOpATUMbIE PEAKIIMH, OKUCIUTEIbHO- BOCCTAHOBUTENIbHBIE PEaKLIny,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJIECHHE, aJUIOTpOIus, amM(pOTEepHOCTb,
XUMHYECKasi CBsA3b (KOBaJCHTHAs, HOHHAS, METa/NINYecKas), KpUCTAJUTMUECKasl peiméTka, Koppo3us
METAJUIOB, CIUIaBbl; CKOPOCTh XHMHMUYECKOM pEaklUMH, NPEAesIbHO [OMyCTUMas KOHIEHTPALMS
(ITIK) BemecTna;

2) ULTIOCMPUPO8ams B3aUMOCBSA3b OCHOBHBIX XHMHUYCCKMX MOHATHH (cM. m. 1) u
MIPUMEHATH 3TU MOHATHS IIPU ONTMCAHUU BEILIECTB U UX NPEBPALLCHHUI;

3) UCnonvb306amy XUMHUYECKYI0 CHMBOJIMKY [UIsl cOCTaBieHHs (OpMYN BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLINN;

4) onpeodensams BaIEHTHOCTh W CTENEHb OKHUCICHHS XUMHYECKHX »JJIEMEHTOB B
COCMHEHUSX pa3JIMYHOIO COCTaBa; NPUHAIJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJaccy
coenuHeHU Mo (opmyrnaMm; BHUI XUMHUYECKOW CBSI3U (KOBAJIGHTHAs, MOHHAS, METaJUIMYecKas) B
HEOpPraHMYECKHX COSAMHEHUAX; 3aps]] HOHA [0 XUMHUUECKOU (opMylie; XapaKTep Cpelbl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COEAMHEHUH, TUIl KPUCTAIIIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

5) packpvieamv  cmuica  llepmogmueckoro  3akona J[. WM. MenneneeBa wu
JI€MOHCTPUPOBATh €ro IOHMMaHME: OIUCBhIBaTh M XapaKTepU30BaTh TaOIMYHYyIO (HopMy
[lepronnyeckoit cuCTEMbl XUMUYECKHUX 3JIEMEHTOB: Pa3IndaTh MOHATHS «rJaBHas moarpynna (A-
rpynna)y u «mnobouyHas noarpynna (b-rpymma)», Manble u 0ojiblIMe HEpUOIbI; COOTHOCHTH
0003HaueHMsI, KOTOPbIE UMEIOTCA B MEPUOANYECKON TalJMIle, C YHUCIOBBIMU XapaKTEePUCTHKAMU
CTPOCHHUSI aTOMOB XMMHYECKHMX DJIEMEHTOB (COCTaB M 3aps] sApa, o0Illee YHCIO SJIEKTPOHOB U
pacmpesielieHne MX MO DJEKTPOHHBIM CJO0SIM); OOBACHATH OOIIMEe 3aKOHOMEPHOCTH B U3MEHEHHHU
CBOMCTB JJIEMEHTOB M MX COEJUHEHUN B IIpeiesaX MAJIbIX IIEpUOAOB M IJIABHBIX IOATPYMI C
y4ETOM CTPOCHUS UX ATOMOB;

6) Kiaccuguyupogams ~ XUMHYECKHE  DIIEMEHTHI,  HEOPTaHMYECKHUE  BEIIECTBA;
XMMHUYECKHE peakluu (110 YMCIY U COCTaBY y4YaCTBYIOUIMX B pPEaKLUUU BELIECTB, 10 TEIIOBOMY
s exTy, 0 U3MECHEHHUIO CTETICHEH OKMUCIICHUSI XUMHUYECKUX IIEMEHTOB);

7) xapaxmepuzoeams (ONUCHIBaTH) OOIIME W crenu(pUUECKHe XUMUYECKHE CBOWCTBA
IIPOCTBIX M CJIOKHBIX BEUIECTB, NMOATBEPXKAAsl OMMCAHUE IPUMEpPaMU MOJEKYJISPHBIX U HOHHBIX
YPAaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIAM;

8) cocmaenAms YPaBHEHHUs DIIEKTPOJUTUYECKOM AMCCOLMALMM KHUCIOT, ILEJIOYeH M
coJiel; TOJIHbIE M COKpall€HHbIE YpaBHEHHUS pEaKklUMUil HOHHOrO OOMEHA; ypaBHEHHUS pEeaKIUi,
MOATBEPKIAIOIIMX CYIIECTBOBAHUE T€HETUYECKON CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

9) PpAacKpwléamsv CyuyHOCMsb OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIINA ITOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCa ATHX PeaKkiuii;



10)  mpoenozuposams CBOWCTBA BEILECTB B 3aBUCHMOCTH OT UX CTPOCHUS; BO3MOKHOCTH
IIPOTEKAHNS XMMUUYECKHUX IIPEBPAICHUN B PA3IMUHBIX YCIOBUSIX;

11)  ewiuuciams OTHOCUTEIBHYIO MOJCKYJISAPHYIO U MOJISIDHYED MacChl BEILECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JeMEHTa Mo (popMylie COeMHEHNUS; MacCOBYIO OO BEIECTBA B
pacTBOpE; IPOBOAUTE PACUETHI IO YPABHEHUIO XUMUUYECKON PEaKINH;

12)  cnedosams TpaBWIaM TOJB30BAHHS XHMHUYECKOW TMOCYI0oH U J1abopaTOpHBIM
000pyI0BaHUEM, a TAKXKe MpaBHiaM OOpalleHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMAMU
10 BBINOJIHEHUIO Ja00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJyYEHHUIO U COOUPAaHUIO ra3000pa3HbIX

BEIIECTB (AMMHUAKa U YIJIEKHCIIOTO ra3a);

13) nposooums PEaKkIu, TOATBEP)KIAIOIINE KAYSCTBEHHBIH COCTAaB  Pa3IMYHBIX
BEIIECTB: pACMO3HaBaTh OMNBITHBIM MyTEM XJIOpPUA-, OpoMHI-, HMOAUI-, KapOoHaT-, (docdart-,
CWJIMKAT-, Ccyib(aT-, TUAPOKCUI-UOHBI, KATHOHBI AMMOHHS W HOHBl M3YUYEHHBIX METAJIOB,
MIPUCYTCTBYIOIINE B BOJIHBIX paCTBOPAaX HEOPTaHUYECKUX BEIIECTB;

14) npumeHsms OCHOBHBIC OIEPAIlMM MBICIUTEIBHON JCATEIBHOCTH — aHAIU3 |
CUHTE3, CpPaBHECHHE, 00O0OIICHUE, CHCTEMATH3alIUIO0, BBIIBICHHE MPUYMHHO-CIICICTBEHHBIX CBS3CH
— Qs W3Y4YEHUs CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIHil; €CTeCTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HA0NI0/IeHNE, U3MEPEHNE, MOJISIUPOBAHKE, DKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

Ne | HammenoBanue pa3iesioB u KosuyecTBo yacoB Jlara Buasbl gesiTeIbHOCTH Bunsi, popmbl duiekTpoHHbIe (U POBHIE)
n/m | TeM IPOrpaMMBI H3ydeHust KOHTPOJIsI ofpasoBaTebHbIe pecypchbl
BCEro | KOHTPOJbHBIE | NPaAKTHYECKHE
padoTsl padoTsl
Paznen 1. BemecTBo M XUMHYeCKHe PeaKIUH
1.1. | MoBTOpeHMe U yriaydJenue 5 0 0 02.09.2022 | XapakTepn3oBaTh XHMHUYECKHE IIEMEHTHI IEPBBIX TPEX MEPHOIOB, Kamus ¥ | YcrHbIH onpoc; | https://www.youtube.com/watch?
3HAHMI OCHOBHBIX pa3/ie/ioB 14.09.2022 | xanbpums no ux nonoxenuto B [lepuoanueckoii cucreme J1. 1. TTucemeHHBII v=unMMFK6DAGU/
Kypca 8 kiacca Memneneesa.; KOHTPOJIb; www.youtube.com/watch?v=BFNFPQSKELg
KiaccnduimpoBaTh U Ha3pIBaTh HEOPraHUYECKUE BEIIECTBA W3YUEHHBIX TectupoBanue; www.youtube.com/watch?v=8KYOKiA92Uw
KJIacCOB.; CamooreHka ¢ https://www.youtube.com/watch?
OnuchIBaTh OOIIME XUMHYECKHE CBOMCTBA BEIECTB PAa3IMYHBIX KIIACCOB, ucrons3oBarreM | v=UwhxhGwdbVw
MOJTBEPKIATh CBOMCTBA IPUMEPAMU MOJIEKYIISPHBIX YPaBHEHHI «OLEHOYHOTO www.youtube.com/watch?v=4hOKWIRKUkE
XUMHYECKUX PEaKIHil.; TMCTaY;
OnpenensATh BHI XMMUYECKOI CBS3M U THII KPHCTAIUTNYECKOH PeméTKu
BEIIECTBA. ;
IIporHO3MpoBaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHIS.;
1.2. | OcHOBHBIE 3aKOHOMEPHOCTH 4 0 1 19.09.2022 | KnaccuduumpoBaTh XUMHYECKHE PEAKLUH 110 PA3IHMYHBIM IPU3HAKAM. Vernbiii onpoc; | https://www.youtube.com/watch?
XHMMHYECKHMX peakuuii 30.09.2022 | YcraHaBIMBaTh 3aBUCHUMOCTh CKOPOCTH XMMUUYECKOH PEAKIUH OT ITucemeHHBII v=Kh42NSEwWPXE
Pa3NIUYHBIX (PAKTOPOB.; KOHTDOJIB; www.youtube.com/watch?v=BFNFPQSKELg
ITporHo3upoBaTh BO3MOKHOCTH IPOTEKAHUS XUMHMYECKMX HpeBpamenuii B | Ilpakrudeckas https://www.youtube.com/watch?
Pa3IMYHBIX YCIOBUSX.; pabora; v=U_2_AzpHeUo
OmnpenensaTs OKUCIUTENb U BoccTaHOBUTEND B OBP.; TectupoBaHue; https://infourok.ru/videouroki/905
CocCTaBNATh NEKTPOHHbIN 0aTaHC PEaKLH.; CamooneHKka ¢
IIpOU3BOAUTE BEIYHCICHIS [0 XUMIYECKUM YPABHEHHUSIM. ; HCIIONIB30BaHUEM
«O1eHOYHOTO
JIUCTaY;
1.3. | DaekTpoaHTHYECKAs 8 1 1 03.10.2022 | OOBACHATH MPUYMHBI IEKTPOIPOBOAHOCTH BOAHBIX PAaCTBOPOB.; Vernbiii onpoc; | https://www.youtube.com/watch?
aucconuanus. XuMuyecKne 31.10.2022 | CocTaBisATh ypaBHEHHS! AUCCOLMALIUY KHUCIIOT, IEJI0UeH U cojleil, HoIHbIe TTucemeHHbBII v=zJtTAWfM5fQ
peakuMu B pacTBoOpax U COKpaIEHHbIC HOHHBIC YPABHEHHSI XMMUYECKHX PEaKLUii HOHHOTO KOHTPOJIB; https://www.virtualacademy.ru/lesson/470/
obmeHa.; KonrposnbHas https://www.youtube.com/watch?v=R4hi-
II1aHUPOBATh U OCYLIECTBIIATh HA HPAKTHKES XMMUYECKHE SKCIICPUMEHTEL, pabora; szVcce
MPOBOJIUTH HAOIIOICHHUSI, JIe/IaTh BHIBOJIBI 10 PE3YJIbTATaM KCHEpUMeHTa.; | I[IpakTHdeckas https://www.youtube.com/watch?
CreoBaTh npaBmiiaM 0€30IacHOi paboThl B 1abOpaTOpUu Ipu pabora; v=Z6FTF80qYRI

HCIOJIb30BAHMU XHMUUYECKOH OCY bl 1 000PYI0BaHHUS.;
TTpou3BOANTE BBIYUCICHNUS TI0 XMMHYECKUM YPaBHEHHUAM. ;
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Pazgen 2. HeMeTa/LuIbl M HX COETHHEHHSI



http://www.youtube.com/watch
http://www.youtube.com/watch?v=BFNFPQSkELg
http://www.youtube.com/watch?v=8KYOKiA92Uw
http://www.youtube.com/watch
http://www.youtube.com/watch?v=4hOKWIRkukE
http://www.youtube.com/watch
http://www.youtube.com/watch?v=BFNFPQSkELg
http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.virtualacademy.ru/lesson/470/
http://www.youtube.com/watch?v=R4hi-
http://www.youtube.com/watch

2.1. | O0mas xapaKTepucTHKA 14.11.2022 | OGBsCHATH 00LINE 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB HEMETAILIOB M VYernbiii onpoc; | https://lexres-
XHMHYECKHUX 3JIEMEHTOB 28.11.2022 | ux coeAMHEHHUII B Ipeiesiax MaJIbIX IEPHOIOB U [TIABHBIX IIOIPYIII [TuceMeHHBIT vshdo.ucoz.ru/lssled/sis/psheidim.jpg
VIIA-rpynnsl. I'anorenst Ilepuoandeckoil cucTeMbl XUMUYECKUX IEMEHTOB € Y4ETOM CTPOCHUS UX KOHTPOIIb;
aTOMOB.; TectupoBanue;
XapakTepu30BaTh (pU3NUCCKUE M XUMUIECKHE CBOICTBA MpOCTHIX Bemects | CamoomneHka ¢
raIoreHoB (Ha IPHMEPE XI0pa) U CI0XKHEIX BELIECTB (XJIOPOBOAOPOLA, HCIIONIb30BaHUEM
XJIOpHJA HATPHS), CIIOCOOBI MX MOTyYCHHS, IPHMEHCHHE U 3HAYCHHUE B «O1LeHOYHOTO
[IPHPOAE M KU3HHU YEIOBEKA. ] IHCTaY;
OmnpenensiTh raToreHH-HOHBI B PACTBOPE.;
Vcronp30BaTh IPH BHIIONHEHUH yIeOHBIX 3aJaHUIT H B IIpoLiecce
HCCIICI0BATEIBCKOM AESTENIBHOCTH HAYYHO-TIONMYJBIPHYIO JHTCPATypy
XUMHYECKOTO COJCPIKAHII, CIIPABOUYHBIC MaTePHAbI, pecypcsl MuTepHera;

2.2. | O0mas xapaKTepucTHKA 05.12.2022 | XapakTepu3oBaTh QU3NYECKHE U XMMUYECKHE CBOMCTBA POCTOrO Verusrit onpoc; | https://my.mail.ru/mail/stf22/video/14/485.html
XHMHYECKHX d71eMenToB VIA- 19.12.2022 | BemecTBa cephl U €€ cOeJHHEHMH (CepoBOIOPO/Ia, OKCHIIOB CEPBI, CEPHON ITuceMeHHBII https://my.mail.ru/mail/stf22/video/14/486.html
rpynnsl. Cepa u eé KHCIIOTHI, Cy/Ib(aTOB), CIOCOOBI HX MOIy4YEHHUsI, IPUMCHEHHE M 3HAYCHHUE B | KOHTPOJIb; https://my.mail.ru/mail/stf22/video/14/487.html
coeTHHEeHHs! HPHPOZE ¥ KU3HH YENIOBEeKa.; TecTupoBanue;

OnpenensiTh HAIMYKE CYIb(aT-HOHOB B PaCTBOPE.; CaMooleHKa ¢
OOBACHATH CYIIHOCTH DKOJIOTHYECKUX HPOOIEeM, CBA3aHHBIX C HCIIOJIb30BaHUEM
nepepaboTKON COSTHHEHUI CepBl.; «O1eHOYHOr0
IIpoU3BOUTH BEIYHCICHHS N0 XUMHYECKUM YPABHEHHUSIM. ; JIUCTaY;
Hcnonb30BaTh NPH BHIIONHEHUH y4eOHBIX 3aaHHIl TEKCTHI yUeOHHKa,

crpaBoyHble MaTepuais! ([leproauueckyio CHCTEMY XUMHUYECKUX

anemenToB JI. Y. Menzeneepa, Tabnuily pacTBOPUMOCTH KHCIIOT,

OCHOBaHUI U coeil B BOJIE, 2IMEKTPOXUMHUYECKUI PsJl HANPsKEHU I

METaJIoB).;

2.3. | O0mas xapakTepucTHKA 23.12.2022 | OOBACHATH 00LIME 3aKOHOMEPHOCTH B H3MCHEHUH CBOWCTB JIEMEHTOB Verusrit onpoc; | https://my.mail.ru/mail/stf22/video/14/489.html
XHMHYECKHUX 3JIeMeHTOB VA- 27.01.2023 | VA-rpynmsl ¥ UX COCAUHEHUH ¢ y4ETOM CTPOCHHUS MX aTOMOB.; TTucbMeHHBbIH https://my.mail.ru/mail/stf22/video/14/490.html
rpynnsi. A3or, pochop u ux XapakTepu3oBaTh (U3MYECKUE U XUMHUYECKUE CBOWCTBA IPOCTBIX BEIECTB | KOHTPOJIb; https://my.mail.ru/mail/stf22/video/14/488.html
COEIMHEeHHs a3oTa u Gpochopa u UX COeANHCHUI (aMMHaKa, CoJiei aMMOHHUS, a30THOM IIpaxTnueckas

KHCIIOTBI, HUTPaToB, okcunaa docpopa(V) u GpochopHOit KHCIOTHI, pabora;
tdocoaroB), crocobbl HX HOTyUYEHHUsI, IPUMEHEHIE U 3HaUeHue B pupoje 1 | Tectuposanme;

JKM3HHU YEJIOBEKa. ;
OrnpenensaTh HOHBI aMMOHHS U (ocdar-HOHBI B pacTBOPE.;

OOBSACHATH CYIIHOCTh SKOJOTHYECKHX MPOOJIEeM, CBS3aHHBIX C
HaxXOXICHUEM COCJMHEHNH a30Ta U ochopa B OKpyKaromieit cpene.;
IT1aHUpPOBATh M OCYIIECTBILSITH HAa PAKTUKE XUMHYECKHE SKCIICPUMEHTBI,
TIPOBOJIUTE HAOJIIOJICHHU, JeJIaTh BHIBOJIBI MO PE3yJIbTaTaM SKCHEPUMEHTA.;
CrnenoBaTh nmpaBuiiaM 0e301acHO paboTHI B J1a0OpaTOpUH IpH
HCIOJIb30BAHUU XMMUYECKOH TOCYIbI H 000PYI0BaHUS.;

I1pou3BOAUTE BBIYMCICHHS 110 XHMHYCCKHM YPaBHCHUSIM.




2.4. | O0masi xapaKTepucTHKA 8 28.01.2023 | OObBsCHTH OOLINE 3aKOHOMEPHOCTH B H3MEHEHHUH CBOWCTB JIEMEHTOB VYernbiit onpoc; | https://my.mail.ru/mail/stf22/video/14/492.html
XHMHYECKHUX dieMeHTOB IVA- 24.02.2023 | IVA-rpyIisl 4 X COSAMHEHHH C Y4ETOM CTPOCHHS UX aTOMOB.; [TuceMeHHBIT https://youtu.be/BZ1likwLHwHI
rpyNmbl. XapakTepu3oBaTh (pU3MIECKUE U XUMHUYECKUE CBOWCTBA IPOCTBIX BEIIECTB | KOHTPOIIb; https://youtu.be/cJFXF8nWd28
VYriiepoja u KpeMHMIi 1 UX yriepoia 1 KpeMHHsI M UX COeMHEHHH (OKCH/IOB yriiepo/ia, yrojlbHOM KourposnbHas https://youtu.be/joLXNrLVO0ic
CcOeJUHEeHHUsT KHCJIOThI, KapOOHATOB, OKCH/Ia KPEMHUsI, KDEMHHEBOU KHCIIOTHI, pabora;

CHJIMKATOB), CLIOCOOBI MX MOJTyYEHHS, IPUMCHEHHE U 3HAYCHUE B IIPUPOJIE TIpakTuueckas
M J)KM3HU YEJIOBEKA. pabora;
Omnpenensats KapOOHAT- ¥ CUIIMKAT-HOHBI B PACTBOPE.; TectupoBaHue;
OOBSICHATH CYLIHOCTD YKOJIOTMYECKHUX MPOOIIEM, CBS3aHHBIX C

HAXOXICHUEM YTIIEKHCIIOrO Ta3a B OKpYyXKakowLIel cpeje.;

Tl1aHUPOBATH M OCYIIECTBISITH HA [IPAKTUKE XUMHUYECKHE SKCIIEPUMEHTBI,

MPOBO/IUTH HAOIFOICHHUS, JICNIaTh BHIBOIBI [0 PE3YJIBTATAM SKCHEPUMEHTA.

CnenoBaTh 1npaBumiIaM 6e30MacHOI padoThl B 1abOpPaTOpUH MU

HCIIOJIb30BAHMU XMUMUYECKOM TOCYABI ¥ 000PY/I0BaHUS.;

Hroro no pazuery 24

Pasne 3. Merajliibl M MX COCIMHEHUS

3.1. | O6umme cBoiicTBa MeTALIOB 4 01.03.2023 | O6bsicHATH OOIIHE 3aKOHOMEPHOCTH B U3MCHEHHUH CBOMCTB 3JIEMEHTOB- VYcrHsiii onpoc; https://youtu.be/NFFBCFUMGAM

13.03.2023 | MeTaJuIOB M MX COCAMHEHHH C Y4ETOM CTPOCHHS UX aTOMOB; ITuchbMeHHbI i https://youtu.be/30_1UupZ71E
XapakTepu30BaTh CTPOCHUE METAIIOB, o0LIMe GU3NYECKUE U XUMUYECKHE | KOHTPOJIb; https://youtu.be/ZmgAo8Q3jFI
CBOMCTBA METAJLIIOB; TectupoBanue;
XapakTepu3oBaTh 00LIHe CIIOCOOBI MOJIYYEHHS! METAJLIOB; CamooLeHKa ¢
TIpou3BOAUTH BBIYKCICHHS 110 XUMHYECKHM YPaBHEHHUSIM; UCIIOJIb30BAHUEM
Vcnonp30Bath MK BBINOIHEHAN Y4eOHBIX 3aJaHUI TEKCThl y4eOHUKa, «O1EeHOYHOTO
cripaBo4Hbie Matepuaibl ([IepHOANYECKYI0 CHCTEMY XMMHYECKHX JIHCTAY;
anemenToB JI. Y. Menzeneepa, Tabnuily pacTBOPUMOCTH KHCIIOT,
OCHOBAHUI U coeil B BOJIE, 2NMEKTPOXUMHUYECKUI PsJl HANpsKEHU I
METaJIOB);
3.2. | BaxHeiinme MeTaXIbl H HX 16 14.03.2023 | OOBACHIATH 00LIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB JIEMEHTOB- VYerHsii onpoc; https://youtu.be/717KPsselog
COeTMHEeHHST 12.05.2023 | meTaiuIoB B IPYIIIax M HX COCANHEHHI C yYéTOM CTPOCHHUSI HX aTOMOB; TTuceMeHHBIH https://youtu.be/Dctv05hYKUQ

XapakTepu3oBaTh (pU3MUYECKUE U XUMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB | KOHTPOJIb; https://youtu.be/MrPjY 00vOkO
METAJIOB M MX COEJMHEHHUH (OKCHIOB, THIPOKCHUIIOB, COJIEH), CIOCOOBI MX KourposnsHas https://youtu.be/4tCBxHkso-0
MOJTyY€eHH s, IPUMEHEHHE ¥ 3HAUESHHUE B IPUPOJIE M KU3ZHU YEIIOBEKA; pabora;
Pacrno3HaBaTh ¢ MOMOIIBIO KAUECTBEHHBIX PEAKIMi HOHBI METAILIOB TpakTrueckas
(MarHusi, aTFOMUHMS, [TUHKA, JKele3a, MeJn); pabora;
TlaHupoBaTh M OCYIIECTBISITH HA MPAKTHKE XUMHUYECKHE IKCIIEPUMEHTHI, TectupoBanue;
MPOBO/IUTH HAOIIOICHUS, J€JIaTh BHIBO/IBI 110 pe3yJIbTaTtaM 3KCIEPHMEHTA;
CrnenoBaTh nmpaBmiiaM 0e301acHO paboTHI B J1a00OpaTOpUH IpH
HCIIOJIE30BAaHUH XHMHYECKOH MOCY/IBI U 060pYI0BaHHS;
TIpOU3BOANTE BBIYHCIICHHUS 110 XUMHIECKHM YPAaBHEHHUSIM;

Hroro no pazaeny: 20

Pa3nea 4. Xumus u okpy:kaiomas cpeaa




4.1. | BemecTBa M MaTepualibl B 3 15.05.2023 | Xapakrepu3oBarb pojib XMMHHU B Pa3JINYHbIX chepax AesITeIbHOCTH VYeruerii onpoc; | https://youtu.be/IgwWDWvjs3Y
JKH3HH YeJI0BeKa 24.05.2023 | nrozeil, OCHOBHBIC BELIECTBA U MATEPUAIIbI, IPUMEHACMBIC B KU3HU TTucemMeHHBII https://youtu.be/w5e-x97wUug
COBPEMEHHOTO YeJIOBEKa; KOHTPOJIB;
OOBSICHATH YCIIOBUS 6€3011aCHOT0 HCIIOJIb30BAHUS BELIECTB H xuMuueckux | TectupoBaHue;
peakuuii B ObITY; CaMOOIIeHKa ¢
AHaNU3UpOBaTh U KPUTHYESCKU OLCHUBATH HH(POPMALMIO O BIUSHUH UCIIOJIb30BAHHEM
MIPOMBIIUICHHOCTH, CEJIbCKOr0 X03sICTBA, TPAHCIIOPTA | Jp. Ha COCTOsiHUE | «OLEHOYHOro
OKpYKaroeil cpesl; JIACTaN;
VYMeTh 0Ka3bIBaTh MEPBYIO MIOMOILb IPH XUMUYECKUX 0XKOTaX U
OTpAaBJICHUSX;
IIpuHUMAaTh yyacTre B 00CYKACHUH NPOOIEM XUMUYECKON U
9KOJIOTMYECKOI HATIPaBJICHHOCTH, BBICKA3bIBaTh COOCTBEHHYO MO3HIIMIO
1o npoGJieMe U IpeuIarath BO3MOXHBIC [YTH €€ PEICHHS;
Hroro no paszeiny: 3
PesepBrOe Bpemst 4
OBLIEE KOJIMYECTBO YACOB 68
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