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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YU4ETOM KOHIEMIMHU MPENoIaBaHus Y4eOHOro MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYalOIIUXCS CPEACTBAMHM Y4YyeOHOro IpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPEAEISAET KOJIUYECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEPKAHUS, PEKOMEHIYEMYI0 I0CIIE0BaTEeIbHOCTh
U3yYEHUs] XUMHUM C YYETOM MEXKIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JOTMKH y4eOHOTro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXxcs, onpeaessieT BO3SMOXKHOCTH TpeaMeTa JUis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 001I1Ier0 00pa3oBaHus, a TaKKe TPeOOBAaHUM K pe3ysibTaTaM 00yUeHHs] XUMHH
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-IIO3HABATEJIbHOM
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YUYEOHOIO COJIEpIKaHusl.

3HaHUE XUMHUH CIYKHUT OCHOBOM JUIs (DOPMUPOBAHHSI MUPOBO33PEHHS 00YUaIOIETOCs, €ro
IpEeCTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B NMPUPOJIE, O MyTSIX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€30acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydyeHne Xxummuu:

CHOCOOCTBYET peaju3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  y4eOHOM  JEeATEIbHOCTH, OKCHEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJIsAJ1a HAa €JMHCTBO MPHPOJIBI U YEJIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJaJ B 3KOJOTrHYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMM XUMHHM O0ECIeUMBAIOTCS CHeNM(UKON conepKaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKU XMMHUU Ha ONPEIeTIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX TMOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKON XUMUH.

CrtpykTypa copepxaHusl MporpaMMbl MO XMMHHM c(OpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
noaxoja kK eé msyueHuro. CopepkaHue CKIIAAbIBAETCS U3 CUCTEMBI MOHATUH O XUMHUYECKOM
BJIEMEHTE W BEIECTBE M CHUCTEMBbl MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPTraHHM30BaHbl MO MPUHIUIY IOCJIEAOBATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

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

— YUYEHHS O CTPOCHUH aTOMa U XMMHYECKOH CBSI3H;

— MPEACTaBICHUI 00 ANEKTPOITUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMIOCIEOBATEIBHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYUYEHHS U3yYaeMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBISONIEH HayyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH MpUPOJIBL,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM M03HaHUs B HayKe. M3yueHne Xumun
OPOMCXOMUT C TPHUBJICYCHHWEM 3HAHUM M3 paHee M3YyYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxatomuit Mupy», «buosnorus. 5—7 kiaccel» U «PU3uKa. 7 KJ1accy.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJBTYpHIL. 3afada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXXHEUIHMX (DAaKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YUYCHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAaHMM M PA3BUTHUM I[O3HABATEJIbHBIX YMEHUH M HUX NPUMEHEHUHM B Y4YeOHO-
MIO3HABATEIBHOW U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C Bel[ECTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy M3ydeHHH XMMHU Ha yYpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)XHOE 3HAUYEHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHHITUIO PpEHICeHUH, CHOCOOHOW ananTUpoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHuS,
(bopMHpPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX IMPHOOPETEHUIO OO0YYarOIMMUCS OIIbITA
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH U OLICHHWBATh SIBICHUS OKPY’KAIOIIErO0 MHUpA, MUCHONb3Yys 3HAHUS U
OMbIT, TOJY4YEHHbIE IpPU HM3YUYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pEIIeHUU MpodiaeM B
MTOBCETHEBHOM KU3HU U TPYIOBOH IESATEIBHOCTH;

— (popMupoBanue y o0yyaromuxcs IyMaHUCTHUYECKUX OTHOUICHUH, TOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH 1IEJIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHsS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO61iee yuCio YacoB, OTBEAEHHBIX U1 M3yUYEHUS XUMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHusi, cocTaBigeT 68 yacoB (10 2 yaca B HE/CIIO).

Peanuzanuss gaHHOW TporpamMmbl TPEIyCMATPUBAET HCIOJIH30BAaHUE OOOPYIOBAHUS,
cpenctB oOyuenus u Bocnutanus Lentpa «Touka poctay.

[ ludposas naboparopus yueHu4IecKas

* KoMIuIeKT mocy/isl 1 000pyI0BaHUs AJIs1 YICHUISCKUX OTBITOB

* JleMOHCTpaIIMOHHOE 000PYIOBAHUE.

* KOMIUIEKT XUMHUYECKHX PEaKTHBOB.

* KOMIUIEKT KOJLIIEKIIUH.



COJAEP)KAHUE OBYYEHUA

9 KJIACC

BemecTBo M XUMHYECKasi peaKkus

[lepuognuecknii 3axkoH. Ilepuomnueckas cucremMa xumudeckux odnemeHto J[. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XHMHMUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMIOB, Kalus, KajbLUs U UX COEAUHEHUH B COOTBETCTBUM C
HOJIOKEHHUEM 3JIeMEeHTOB B [leprnonnyeckoil cucteme U CTpOEHUEM UX ATOMOB.

CrpoeHue BeliecTBa: BHMJbl XUMHUYECKOH CBSI3M. THIIBI KpPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHYECKHE CBONCTBA
BEIIIECTB, OTHOCSALIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHWH, FeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukarus XuMUYEeCKAX PeaKkIuil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BELIECTB, M0 TEmIoBOMY 3(deKTy, Mo HM3MEHEHHUIO CTeHneHen
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO yYaCTHIO KaTajlu3aropa). DK30- U
HIOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

[TonsiTue o ckopoctn Xxumudeckoi peakuuu. IloHarue o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TIeTeporeHHbIX peakuusx. [lonarue o
katanuze. llonsaTe o XumuyeckoM paBHOBecuH. DakTOphl, BIMSAIOLIME HAa CKOPOCTh
XUMHUYECKON PEeaKIMU U TOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH, OJCKTPOHHBIA OanaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHbI,
AQHUOHBI. MexaHu3M JAMCCOIMAallMM BELIECTB C pa3IMYHbIMU BHJAAMHU XHMHMUYECKOH CBS3U.
Crenenp qucconnanui. CuiabHbIE U Clla0ble SIEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YClIOBHsI HMPOTEKAHUS peakiMii HOHHOTO OoOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUI M COJEW B CBETE
NpEJCTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE peakIuu Ha HOHBI.
[TonsiTvie 0 rUApPONIN3E CONEH.

Xumuueckuii IKcnepumenn.

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAJJIOB M HeMeTaluioB (rpadura M anmasza), CIOXKHBIX BEUIeCTB (XJIOpHIa HaTpus),
HCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIMH OT BO3JACHCTBHUS pa3IMYHBIX
(bakTOpOB, HCCIEI0BaHUE IEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpoIllecca AUCCOLMAIIUN
KHUCJIOT, IIeno4Ye W cojeil (BO3MOJKHO HCIIOJIb30BAaHME BHUEO MAaTEepUalioB), IPOBEJICHUE
OTIBITOB, WITIOCTPUPYIOIIKUX MPHU3HAKU MPOTEKaHMs peakiuii MOHHOTro oOMeHa (oOpa3zoBaHue
ocajika, BBIAENCHHE Tra3a, o0pa3oBaHHME BOJbI), OIbITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peaKkuil (rOpeHue, peakiu pasIokKeHUs, COEAMHEHUS),
pacro3HaBaHHE€ HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAaueCTBEHHBIX pEaKIUil Ha HOHBI,
pelleHne SKCIeprUMEeHTaIbHbBIX 3a/1a4.

HemeTaibl 1 HX cOeJUHEHHSA

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHu okucieHus. CrtpoeHune M (PU3NYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.



XWMHUYECKHE CBOKMCTBA Ha MpHUMEpe XJopa (B3aUMOJCHCTBHE C METalJlaMU, HEMETaJIaMH,
miesouamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelue Xi10puabl
U MX HAXOXJIEHUE B IIPUPOJIE.

OOmas xapakrepuctuka 531eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHUe, (U3MYeCKHMe M XUMUYecKue cBoicTBa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeNCTaBHTENS Kilacca KUCIOT M crenudpuueckue). XUMHUYECKUE pPEeakluy,
JeKallde B OCHOBE MHPOMBIIUICHHOTO Croco0a IMONy4eHus: cepHoil KuciaoThl. [IpumeneHue
cepHoi KucnoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklius Ha cyiabpaT-uoH. Haxoxaenue
ceppl M €€ COeAMHEHUH B MpHUpojae. XUMHMUECKOE 3arps3HEHHE OKpYyXarolel cpessl
COCIMHEHUSIMU Cepbl (KUCIIOTHBIE JTOKIHU, 3arpsi3HEHUE BO31yXa U BOJOEMOB), CIOCOOBI €ro
[PEIOTBPALLCHUS.

OO6mas xapaktepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWE B MpUpoie, (U3UYEecKue Hu
XHUMHYECKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero GuU3NIecKue U XMMHYECKHE
CBOICTBa, noxy4yeHue u npumeHenne. Coau aMMOHMS, UX (PU3HUECKHE U XMMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJy4YEeHHE,
¢u3nueckue M XUMHUYECKHE CBoOilcTBa (0oOLIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yaoOpeHnii. XUMHYECKOe 3arps3HCHUE OKPYIKAIOMICH CPeIbl COSAMHCHHUSIMEA a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOuUBbI M BOAOEMOB). docdop, ammoTponHble MOIUPHUKALMU
doctopa, puzndyeckue u xummuueckue cpoiictBa. Oxcua docdopa (V) u gochopHas kucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, mnoiyueHue. Vcmonbp3zoBanue QochaTroB B KayecTBe
MUHEPATBHBIX yI00pEHUIA.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynmbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENCHU OKHCIEHHs. YTIIepo]], alJIOTPOIHbIE MOIU(UKAIINH, PAaCIPOCTPAHEHUE B
npupoje, Gu3ndecKkue u XMMUIecKrue cBoiicTBa. Ancopoums. KpyroBopot yriepoaa B mpupoe.
Oxkcuppl yraepoaa, ux pU3NYeCKUe U XUMMHUYECKHE CBOMCTBA, IEHCTBUE Ha JKUBBIE OPTaHU3MBbI,
HOJyYCHUE U TMPUMEHEHHE. DKOJIOTHYECKUe MpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUIEHUs KJIMMarta, MapHUKOBbIN 3ddekt. YrompHas kuciora u eé
coiu, UX (PU3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIydeHHE U INpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHsl. lcmomb3oBanume  kapOoHaToB B OBITY, MEIUIUHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUAX Yriepoja
(MeraH, »TaH, OSTWJIEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YKCycHas kucnorta). Ilpuponnsie
UCTOYHUKU YIJIEBOAOPOAOB (Yrojb, HNPHUPOAHBIM Tra3, HedTh), MNPOAYKTHI HX NepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOJIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OelKkax, YIJIeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCTUHEHHH.

Kpemuuii, ero ¢Qusuueckue U XUMHUYECKHE CBOMCTBA, IOJIY4YEHHE U IPUMEHEHHUE.
Coenunenus kpemMuusi B mpupone. OOmme mnpencrasieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneimume



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOT0 UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenmn.

U3y4YeHHE 00pa3ll0B HEOPraHMUYECKUX BEIECTB, CBOMCTB COJISIHOM KUCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHL,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOICTBA TAJIOTCHOB M MX COSAMHCHHN (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3luaMu cephl U €€ COeIMHEHUSMHU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATepHanoB), HaOmOJeHHe Tmpolecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYe€HHE XMMHUYECKHX CBOMCTB pa30aBICHHOMN CepHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakiMu Ha Cyib(ar-uoH W HaAONOJIEHUE NpH3HaKa e€
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUN
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yAOOpEHUH,
MoJIydeHue, coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOWCTB aMMHaKa, IMPOBEIACHUE
KAUeCTBCHHBIX pEaKkIuid Ha WOH aMMOHUA W ¢oc}ar-uoH MW U3YYCHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENel KPUCTATMYECKHUX PEHIETOK aamasa,
rpadura, ¢yinepeHa, O3HAKOMIICHHE C TPOIECCOM aACOpPOIMM PAcTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTrasa, MOJy4YeHUE, COOMPaHHe, paclio3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB HX IMPOTEKAHUs, O3HAKOMIJIEHHE C NPOLyKUHUEH
CHUJIMKATHOW TMPOMBIIUJICHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtasjibl M X COCAUHEHUS

OO0mass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METallIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumuyeckux sneMenToB . . Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. Meraummueckasi CBs3b M METATMYECKas KpPUCTAJUTMYECKast
pemeéTka. DIEKTPOXUMHUYECKUN psJ HanpspkeHUH MeTauioB. PU3MYECKMEe W XUMUYECKUE
cBoiicTBa MeTaioB. OOmue crnocoObl monydeHus: MeTamioB. [loHATHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJIEHHOCTH.

[[{enounble MeTaIbL: TIOJIOKEHUE B [leproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaxXOXAeHUE B npupoje. Ouznueckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
MIEJIOYHBIX METAJNIOB U UX COCTUHEHUM.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KalbLUi: nonokeHue B Ilepuoamueckoit
cucreMe xumudeckux sneMmeHtoB JI. M. MeHneneeBa, CTpO€HHE WX aTOMOB, HAaXOXKJIEHUE B
npupoae. OU3NYECKUEe U XMMHYECKHE CBOWCTBA MarHus M Kajblus. BaxkHeilmme coennHeHus
KaJbpus (OKCU, TUAPOKCUM, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme Xxumuueckux saemeHToB JI. U.
MenieneeBa, CTpO€HHE aTOMa, HaxOXKJeHUe B mpupoae. Ousznyeckne U XUMHUUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuMUYecKux i3nemeHTtoB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJIeHUe B mpupoae. Ouznyeckrue U XUMHUUYECKUE CBOMCTBA
xkene3a. Okeuawl, Tuapokcunsl u comu skenesa (II) u xenmesa (lll), ux cocra, cmoiicTBa u
MOJIyYEHHE.



Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C O00pa3laMi METalIOB M CIUIaBOB, MX (DM3MYECKHMMH CBONCTBaMH,
U3YYCHHE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIONB30BAHKUE BHUICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBHS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), KCCIEIOBAHUE CBOWCTB JKECTKOW BOJIBI, TpoOIlecca TOPEHHs xKeje3a B
KHCToposie  (BO3MOXKHO — HCIIOJNIB30BAaHHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, UHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAaHUS IIAMCHM MOHAMHU HaTpHS,
KaJusl U KaJibliig (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEpUAIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS M TUIPOKCH/IA [TMHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 33/1a4 110
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpYsKamoas cpeaa

BemectBa 1 MaTepuansl B MOBCETHEBHOM JKU3HM 4YeoOBeKa. be3omacHoe MCIolib30BaHUe
BCIICCTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momoms TpH XUMHYECKHX OXKOTaxX W
OTPaBJICHHSIX.

XUMUYECKOE 3arps3HEHHE OKPYXKarollel cpefbl (MpeaenbHas TOMyCcTUMas KOHLEHTPALUs
Beniects, gainee — [1/IK). Pons xuMuu B penieHuu 3K0I0THYECKUX MPOOIIeM.

XumuuecKkuii IKCHEPUMEHM:

U3y4YeHHE 00pa3I[0B MATEPHAIIOB (CTEKIIO, CIUIABBI METAIIIIOB, ITOJIMMEPHBIC MAaTEPUAITBI).

Mesxicnpeomemmuoie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3yUYEHUU XUMUHU B 9 Kilacce OCyIIECTBISETCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEAMETOB €CTECTBCHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-Hay4yHbIe TOHITH: HAy4YHbIH (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KIacCH(UKalus,  MEePUOJUYHOCTh,  HAONMIOJEHHE,  IKCIEPUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOJIOTHS, MaTCPHAITHI.

Oduznka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHJ, W30TOIBI,
pPaIMOaKTUBHOCTb, MOJIEKYJa, DIEKTPUYECKHM 3apsi, MPOBOAHHUKH, MOIYHIPOBOJHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PaCTBOPUMOCTH, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
€IMHHIIB I3MEPEHHUS, KOCMHYECKOE TIPOCTPAHCTRO, TIAHETHI, 3BE3 161, COJHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, dKocucTeMa, MUHEpAIbHBIE YI0OpEeHHS,
MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATeIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA INPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS IPOrPaMMBI OCHOBHOTO OOIIEro OOpa30BaHHUS
JOCTHUT'AaKOTCA B XO04€ O6y‘-ICHI/I$I XUMHHN B €AUHCTBEC yqe6H0171 nu BOCHHTaTeHBHOﬁ ACATCIIBHOCTH B
COOTBCTCTBUU C TpaI[I/II_[I/IOHHBIMI/I pOCCI/II\/JICKI/IMI/I COI_[I/IOKyJIBTyprIMI/I nu I[yXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, NMPUHATHIMH B OOINECTBE MpaBHJIAMU M HOPMaMH TOBEICHUS W
CIIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMATN3AINN 00yJatOIIUXCs.

.HI/ILIHOCTHBIC pCSYJIBTaTBI 0Tpa>1<a10T TOTOBHOCTH O6yanOIL[HXC$I pyKOBOI[CTBOBaTBCSI
CHCTGMOﬁ IIO3UTUBHBIX IICHHOCTHBIX OpI/ICHTaHI/Iﬁ 158 paCH_H/IpeHI/Ie OIIbITa OCATCIBbHOCTH Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOr0 BOCIUTAHMA:

LIECHHOCTHOT'O OTHOLLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HacCJICAUO, IIOHHMMAaHHA 3HAUYCHUA XI/IMH‘ICCKOﬁ HaYKI/I B JXKHU3HU COBpeMeHHOFO O6HICCTB8,,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHOH HMH(pOpMAIMEH O MEePEOBBIX JOCTHIKCHHUSAX W OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUS O COIMAIBHBIX HOpPMax M IPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHHA B
KOJIJIEKTHUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO ITOJIE3HOM,
y4eOHOMCCIICIOBATEIBCKOM, TBOPYECKOM ¥ JPYTHUX BHJIAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH NIPU BHITIOJIHEHUH YYeOHBIX, TO3HABATEIBHBIX 33/ad,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIlecCe 3TOH y4eOHOUM AedaTeIbHOCTH, TOTOBHOCTH
OIICHHUBATH CBOE IIOBCACHUC U HOCTyrIKI/I CBOUX TOBapI/IHIeﬁ C IIOo3uluun HpaBCTBGHHI)IX n
MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBCTCTBYI-OIHI/IG COBpeMeHHOMy ypOBHIO paSBI/ITI/Iﬂ HaYKI/I U COCTABJIAKOIIINC OCHOBy JJIA
IIOHUMAHUA CYHIHOCTI/I Hay‘IHOﬁ KapTI/IHI)I MI/Ipa, HpeI[CTaBHeHI/ISI 06 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YeIOBEKa ¢ MPUPOTHON Cpeoi, 0 ponu
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

II0O3HABaTCJIIbHBIC MOTHBBI, HaHpaBHeHHBIe Ha HOJ'IyLICHI/Ie HOBBIX 3HaHHI>i 10 XHUMMHHU,
HEOOXOAMMBIE I OOBSACHEHHS HAOIIOJaeMbIX IIPOIIECCOB U SIBJICHHM, ITO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KyJIbTYPhl, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpPATYpOU, MTOCTYMHBIMU TEXHUYECKHUMH CPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHON U MCCIEAOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY BEIOODPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHUE II€CHHOCTH JXHU3HH, OTBCTCTBCHHOI'O OTHOUIICHUA K CBOGMy SHOPOBBIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 >KW3HHU, OCO3HAHHE MOCIEACTBHA W HENPHUSITHE BPEIHBIX
NpUBBIYEK (YHMOTPEONEHUSI alKOToJs, HAPKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIO/ICHUS



nmpaBu 0€30MaCHOCTH TIPU OOpAIlEHWH C XUMHUYECKMMHU BEIIECTBAMHU B OBITY M pealbHON
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3yUeHHUI0 Mpodeccii 1 TpyAa pa3InyHOro poja, yBaKeHHE K
Tpydy U pe3yjbTaTaM TPYAOBOM JAEATETbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAHHBIK BHIOOp WHAMBUIYAIBHOH TpaeKTOpHUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaIbHOM N1eATENbHOCTH U
pa3BUTHSA HEOOXOJUMBIX YMEHUMN, TOTOBHOCTH aJJaITUPOBATHCS B MPO(ECCHOHANIBHOM cperie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U ICUXHUYECKOMY 30POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIINX 310POBbIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KyJbTYPBl, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM M IMyTeH WX PeIIeHUs
MMoCpeaACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHHA PYKOBOJACTBOBATLHCA WM B
MO3HABATEIbHON, KOMMYHUKAaTUBHOM U COLIMATILHON MTPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrase MCTAIIPEAMCTHBIX PC3YJIbTAaTOB BLIACIAIOT 3HAYUMBIC JIA (1)OpMI/Ip0BaHI/I$I
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPUS, MPUHIIUI, THUIMOTE3a, (aKT, CHCTEMA,
MPOILIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIMONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJATHBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHUA HUCHOJIb30BATH HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpPpU OCBOCHUU 3HaHWUU:
pacKpblBaTh CMBICH XMMHYECKUX TMOHATHH (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTJIENbHBIX (DAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUM I KJIacCHU(PHUKAIUU
XUMHWYECKHUX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHABJIMBATb IMPUYWHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMCHUEC NPUMCHATH B MPOLUECCEC IMO3HAHUA TMOHATHA (Hpe}IMeTHBIe n MeTaHpeHMeTHBIC),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMu4eckass ¢GopMylia W ypaBHEHHE XHUMHYECKOH peakiuu — TMpU pelieHud ydeOHOo-
IIO3HABAaTCJIbHBIX  3aaady, C y‘-IéTOM 9TUX MOACJIBHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBIABIIATH u
XapaKTCPU30BaTh CYMICCTBCHHBIC IMPHU3HAKN H3y4YaCMbIX 00BEKTOB — XUMHUUYECKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B M3yUaE€MBIX MPOIECCaX U SBICHHSIX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEIACHHUIO YYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATH OTUET O MIPOJICIIAaHHOM paboTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XMMHYECKOTO COAEp)KaHUs, CIpPaBOYHbIE M0coOus, pecypchl MHTepHETa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIOJIB30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallUl U WJUIIOCTPUPOBATh pEIIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMHM, JAUarpaMMaMu,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaloUIe MPUPOIHON CPEIbI.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI PECTABIIATD MOJyUYE€HHBIE PE3YJIbTAThI I03HABATEIbHON JESTEIbHOCTH B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOT0 COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI MO3HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAUHAILIUS COBMECTHBIX JIEWCTBUM, ONpe/ie]IeHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBAaTh U MPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJMy4YeHHs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEAKIUSIX, OLIEHUBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yjIbTaTa 3asiBJICHHOMN IIeJH,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUA,
YCTAaHOBJICHHOTO JIaHHOW (enepaibHOM paboyell TpOrpaMMoOi, BBIJCISIIOT: OCBOCHHBIC



o0OyyarolMMUCST HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBMH, cnenuduueckue ais
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTaLnH, IPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CHUTYalHsX.

K konny oOyueHus B 9 kjacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHUYECKHHM 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKHUCIICHUS, XMMHUYECKas PpEeaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHL, DJIEKTPOJIUTHYECKAs IUCCOLMAIUS, pEaKlUuu HMOHHOrOo OOMeHa,
KaTaJIn3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBalleHTHasl, HOHHAs, MeETAJNIMYecKas), KpUCTAJIMYEcKas pemérka, KOoppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOH peakluu, MpelelbHO JOIyCTUMAas
koHueHrpauus [1/IK Bemecrsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

ONpEeNEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COECIMHEHUSAX PpA3JIMYHOIO COCTaBa, IMPUHAIJIEC)KHOCTh BEIIECTB K ONpEeAEIEHHOMY
KJIacCy COelMHEHUN mo Qopmynam, BUA XUMUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COECIMHEHUSX, 3aps] HOHA IO XUMHYECKOH
dopMyiie, XapakTep Cpelbl B BOJAHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa U 1eMOHCTPUPOBATH
€ro MOHUMaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CHUCTEMBl XMMHYECKHX OHJIEMEHTOB: pa3ivuyaTh MOHATHS «TJaBHas mnojarpymma (A-
rpynna)» u «mobouyHas mnoarpymnna (b-rpynma)», maneie u OosibliMe MNEpUOBI,
COOTHOCUTh O0O3HAuU€HUs, KOTOpbIE MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHUCJIOBBIMU XapaKTEePUCTHUKAMH CTPOCHMS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsj sizipa, oOlee YnUCiIo MEKTPOHOB U PACIpeeNieHHe X MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O00IIKME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUH B Ipeenax MalbIX NMEePHUOJ0B U TJIaBHBIX HMOATPYMI C YYETOM CTPOCHHS
UX aTOMOB;

KJIacCU(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA, XUMHUUECKUE
peakuuu (IO YMCIy W COCTAaBY Y4YacTBYIOIIMX B PEAKIUMH BEIIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIEHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTEepU30BaTh (OMUCHIBATh) OOmMKEe W CHEMU(UUECKHEe XHUMHYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPXK/asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIITh YPABHEHHUS JICKTPOJIUTHUECKON TUCCOUAIIMU KHUCIIOT, IEI0YEd U COJIEH,
MIOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOJATBEPXKJIAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXAy BelleCTBaMU
pa3IMYHbIX KJIACCOB;



pacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH
MPOTEKaHUs XMMHUYECKUX MPEBPAILlEHUH B PA3INYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

coOyoaTh MpaBWja IOJIb30BAaHMS XHUMHYECKOW TOCYyIOM U J1abOpaTOpHBIM
00OpyI0BaHHEM, a TaKKe IpaBHUia OOpAIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOTYYCHHIO
¥ cOOMPaHHUIO Ta3000pa3HBIX BEIIESCTB (aMMHAKa U YTIICKUCIIOTO Ta3a);

IPOBOJIUTH PEAKLUH, TOATBEPKIAIOIINE KAYECTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CWJIHMKAT-, CyJib(ar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS ¥ WOHBI HM3yYEeHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIEC ONEpAIMU MBICIUTEILHON NEATEIbHOCTH — aHAllU3 U CHUHTE3,
cpaBHeHHE, OO0OOIIEHHE, CHUCTEeMAaTH3alUI0, BBISBICHWE NPUYMHHO-CIIEICTBEHHBIX
CBs3€M — JUIs M3y4YeHHs] CBOWMCTB BEIECTB M XMMHUYECKUX PEaKIHii, €CTECTBEHHO-
HAy4YHbIE METOJbl T[O3HAaHUS — HaONIOJIEHHWE, W3MEPEeHHUe, MOJCIUPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHHME

9 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE HUcnoosnb3oBanue
HaumenoBanue
Ne (undgposbie) 000pya10BaHUsA
pa3iesioB U TeM Kontposbusbie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE npoekra «Touka
NPOrpamMMbl padoTsI padoThI
pecypcehbl pocray
Pa3znea 1. BemecTBo 1 XUMHYECKHE peaKkIu
[ToBTOpeHue n DNEeKTPOHHBIE
yriyOJIeHe 3HAHHIA bubnuorexa [JOK Ta0JIAIIBI U TTAKATHI
1.1 5 1
OCHOBHBIX Pa3JIeliOB https://m.edso0.ru/7f41a636
Kypca 8 Kkiacca
DIIEeKTPOHHBIC
OcHOBHBIE P
12 4 bu6mmoreka [IOK TaOJIHUIBI U TIJIAKATHI.
: 3aKOHOMEPHOCTHU
p . https://m.edso00.ru/7f41a636 = JleMoHCTpallMOHHOE
XUMHUYECKHUX PEAKITHA
o0opyoBaHue
DNEeKTPOTUTHYECKAS JlaTuuk TeMieparypbl
13 JYICCOIIMAIHS. 8 1 1 bu6mmoteka [IOK TUIATHHOBBIN, TaTYNK
' XUMHUECKUE PEaKIHU B https://m.edso00.ru/7f41a636 = snextpo-
pacTBopax MIPOBOTHOCTH
Hroro no paszneny 17
Pasnen 2. HemeTa/uibl ¥ UX coeIMHEHUSI
OO0m1as XxapakTeprucTUKa aTYHK XJIOPHJI-
DAKTEp Bu6mmoreka [IOK A P
2.1 XUMHYECKHUX JIEMEHTOB 4 1 HWOHOB. DJIEKTPOHHBIE
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. 'anorenst Ta0JIULIBI U TJTaKaThI
OO0m1as XxapakTeprucTUKa Anmnapar s
m P p bu6nuoreka [IOK pat i
2.2 XUMHYECKUX JIEMEHTOB 6 MIPOBEACHUS

VIA-rpynmnsl. Cepa u eé

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

XHUMHUYCCKUX peaKLII/Iﬁ



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

COCAMHCHUA

(AIIXP), mpubop s
MOJTy4EHUs Ta30B WU
anmnapart Kunma

TepMope3nCcTOpHbIN
JaTYUK TEMIIEPATYPHL,

JATYUK
OO0m1as XxapakTeprucTruKa pH, naTuuk
53 XUMHYECKHUX JIEMEHTOB 7 bubmuorexa [JOK 3JIEKTPONPOBOIHOCTH,
VA-rpymmsl. A30T, https://m.edsoo.ru/7f41a636 = ammapar mis
docdop 1 ux coequHEHUS MIPOBEICHUS
XUMHYECKUX PEaKIui
(AITXP), marauTHas
MeIIanKa
JlaTunk
OO61mas xapakTepucTHKa ANIEKTPOIPOBOIHOCTH,
XUMHUYECKHUX IJIEMEHTOB MarHuTHas MeIlaika,
2.4 IVA-rpynmel. Yriaepoa u 8 bubmorexa LIOK npudop
g https://m.edsoo.ru/7f41a636
KPEMHUI U UX JUTSL TIOJTYYCHUS
COCTMHEHUS ra3oB WJIU amnmapar
Kunna
Hroro o pazneny 25

Pa3gen 3. MeTaJJIbI M X COeTUHEHU ST

3.1

3.2

OO01ue cBONCTBA
METAJUIOB

BaxxkHenme Mmetauisl 1
UX COEIMHEHUSI

Hroro no paszneny

16

20

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

JlaTuuk naBiIeHUS.
DIEeKTpPOHHBIE
TaOJIMIIBEI U IUIAKATEI

JlaTuuk naBiaeHUS.
DeKTPOHHBIE
TaOJIMIIBI U IIAKATHI



https://m.edsoo.ru/7f41a636
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Pasnen 4. Xumus u oxkpy:xamomas cpeaa

41 BemiecTBa u matepuaisl B 3 bubmuorexa [JOK DJIEKTPOHHBIE
JKU3HH YeJIOBEKa https://m.eds00.ru/7f41a636  TaGnHIbI U TUIAKATHI
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa LOK
https://m.edso0.ru/7f41a636
OBILEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHME
9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
u/n Tema ypoka Beero Kontpoabnsie IIpakTHyeckue wayenus o0pasoBaTe/bHbIE
padoThI padoTbI pecypcbl
[lepuoauueckuii 3aK0OH.
[Iepnoanueckas cucrema
XuMU4eckux anemeHTos Jl. 1. 1 bubnuorexa [JOK
Menpeneesa (1 mapra 1869 — Jlenn https://m.edsoo.ru/00adb59e
oTKpseITH [leproauueckoro
3aKOHa)
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB Xf/)IMI/IIIeCKI/IX 3JIEMEHTOB 1 bubmmoreia LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus u HoMeHKIaTypa 1 bubnmnoreka [JOK
HEOPraHMYECKUX BEIICCTB https://m.edsoo0.ru/00adb7e2
Buasl xumMuueckoil CBSI3M U THUIIBI 1 bu6nmoreka [JOK
KPHUCTAJUIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
«IToBTOpEHue u yrimyoieHue 1 1
3HAHUN OCHOBHBIX Pa3fIesIOB Kypca
8 kiacca»
Knaccudukanmst xumuaeckux 1 bubnuorexa [JOK
PEaKIyii o Pa3InIHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKOI Butmorexa LOK
peakuuu. [IoHATHE O TOMOT€HHBIX U 1

TCTCPOTCHHLIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a
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(30 aBrycra 1852 — JleHb poxaeHue
Skoba Xenapuka Bant-I'odda)

IloHaTHE O XUMUYECKOM
paBHOBecuU. DakTOPBI, BAUSIOLIUE

8 Ha CKOPOCTh XMMHYECKON pPeaKLuu bubmorexa LIOK
https://m.edsoo.ru/00adc28c
Y TIOJIO’)KEHUE XUMUYIECKOTO
paBHOBECHS
9 OKHCIUTENBHO- bubnuorexa [JOK
BOCCTAHOBUTEIIbHBIC PEAKIIUH https://m.edsoo.ru/00adcade
Teopus 2MeKTPOTUTHUECKOM
ucconnanuu. CuibHbIe U cradbie
10 jﬂeKT[I)lOJ'I;TBI (19 depans 1859 r. bubmmorexa LIOK
https://m.edso00.ru/00adcd68
— Hens poxaenust CBante
AppeHnuyca)
11 Honnble ypaBHEHHS peakiuui bubmmorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAaHMH B CBETE NPEACTABICHUI bubnmnorexa [JOK
00 2JIeKTPOIINTHYECKOM https://m.edsoo.ru/00add5d8
JUCCOLIMAITUU
XUMHUYECKUE CBOMCTBA COJIEHN B
13 CBETE MpeACTaBICHUH 00 bubmorexa [JOK
N https://m.edso0.ru/00add8b2
AIEKTPONTUTUYECKON TUCCOIIUAIIUT
14 [TonsTHE O TUIpONH3E CONEN bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cUCTeMaTU3alus bubnmoreka [JOK
3HaHUHI https://m.edsoo.ru/00addd12
16 [TpakTrueckast pabora Ne 1. bubnnorexka [JOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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«Pemienue SKCIICPUMCHTAJIbHBIX

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

3a1auw» C ucnonp3oBaHueM
(ecTrecTBEeHHOHAYYHAas nudpoBoro 060py0BaHUS
IPaMOTHOCTb) «Touka pocta»
KonTtponsnast padora Ne2 o reme

17 «ONEeKTpoIUTHYECKast bubmumoreka [IOK
nucconranus. XuMAYECKHUE https://m.edsoo.ru/00addec0
peaKuu B pacTBOPaAx»

OO01ast XapakTepUCTHUKA raJlOr€HOB.
18 XI/III\I/III/I‘-IGCKI;@ CBI())I?ICTBa Ha npuMmepe Bubmiorexa LIOK
https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CossiHas KHCIIOTA,
19 XHMquCIfHS CﬂOﬁCTBa MOJTy4YeHue Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
pUMEHEHHE
[TpakTiueckast pabota Ne 2 o Teme bubnunoreka [JOK
«[lomy4enue CONSTHOM KHUCIIOTHI, https://m.edsoo.ru/00ade348

20 u3yueHue e€ cBOICTB» C ucnonb3oBaHUEM
(ecTecTBEHHOHAy4Has uudpoBoro 000pya0BaHUS
IPaMOTHOCTB) «Touka pocta»
Brruncnenus mo ypaBHEHUAM
XUMHUYECKHX peaKkluil, eciiu OJJ1uH

21 n3 peal“eHTOBpI[aHLI: M30BITKE ’ bubmorexa LIOK

https://m.edsoo.ru/00ade488
(ecTecTBEHHOHAy4Has
TPaMOTHOCTB)

99 OO01mas xapakTepucTHKa dJIEMEHTOB bubnmoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmoTponHbie MO)II/I(i)I/‘I'KaHI/II/I CEpBL. BuGmorexa LIOK

23 Haxoxnenue cepsl u e€

COEIMHEHUH B IPUPOJIE.

https://m.edsoo.ru/00ade64a
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XHUMHUYECKUE CBOMCTBA CEPBI

CepoBoopo/1, CTpOCHHE,

24 ¢du3nvecKkre 1 XUMHYECKHE bubmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBA
Oxkcuapl cepsl. CepHasi KMCIIOTa
25 (1)H3H‘IIIGCKI/IIC) u XHl\queCKI/Ie ’ bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOIICTBa, IPUMEHEHHE
XYMUYECKUE peaKilui, JexKallue B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
26 MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIlei cpenbl
COCIMHEHUSIMH CEPBI
Brruncnenue maccoBoit 1onu
97 BBIX0/1a MTPOJYKTa peaKkiuu bubnuoreka [IOK
(ecTecTBEHHOHAYYHAsI https://m.edsoo.ru/00adec8a
IPaMOTHOCTB)
OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmesl. A30T,
28 paCpro};TpaHeHI/Ie B IIpUpOJIE bubamorexa LIOK
’ https://m.edsoo.ru/00adeea6
¢du3nueckre 1 XUMHUYECKHE
CBOMCTBA
AmMmHak, ero ¢puznveckue u
29 XUMHUYECKHE CBOWCTBA, MOJTyueHHE bubmorexa IOK
’ https://m.edsoo.ru/00adf004
U IPUMEHEHHUE
[TpakTrueckast padota Ne 3 o Teme bubnnorexka [JOK
30 «Iloyuenune aMMHaKa, H3y4eHue https://m.edsoo.ru/00adf180

€ro CBOMCTB)»
(ecTecTBeHHOHAyUYHast

C HcHoabp30BaHUEM
1 poBoro 000py10BaHUS
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IPaMOTHOCTB)

«Touka pocra»

A3oTHas KucioTa, e€ Gpusndeckue u

bu6mmoreka [IOK

31 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX
oOpeHuii. XuMHU4YecKoe
32 z;[rpﬂI;HeHHe OKPY’KaIoIen cpeabl bubmmorexa LIOK
https://m.edso0.ru/00adf518
COCTMHEHUSIMU a30Ta
(7 urons 1893 — Jlenb poxkaeHus
Opnunra J[»xoHCOHA)
®docdop. Okcua pochopa (V) u
33 (bocg))oé)Haﬂ ann((l))Ta Q)Q)Pl;)SH(‘ICZKI/IC u bubmmorexa LIOK
o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJYICHHE
Hcnonb3oBanue pocdaros B
34 KaueCTBE MHUHEPATbHBIX bubnunoreka [JOK
ynoOpeHuii. 3arps3HeHne https://m.edsoo.ru/00adfc20
npupoaHoii cpenbl hocharamu
Yrnepon, pacnpocTpaHeHue B
35 npnpzz(z gmnlfiecxrl)/le " bubamorexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxkcupel yraeposa, ux Gpusndyeckue
U XUMHUYECKHE CBOMCTBA.
36 DKosoruyeckue npoodaemMbl bubamorexa IOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepoa
(V)
37 VYronpHas KUCIIOTa U €€ COTN bubmmorexa LIOK
https://m.edso0.ru/00ae006¢
38 [Ipaktuueckas pabora Ne 4 mo Teme bubmuorexa [JOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

"IlosrydyeHune yrieKuciioro rasa.
KavecTBeHHast peakius Ha
KapOoHaT-HOH"
(ecTecTBeHHOHAyYHAs
TPaMOTHOCTB)

[TepBoHauanbHBIE MOHATHS 00
OPraHMYEeCKHUX BELIECTBAX KaK O

https://m.edso0.ru/00ae027e
C HNCITIOJIBb30BaHUCM

nudpoBoro 060py0BaHUS
«Touka pocray

39 . . 1 bu6mmoreka [IOK
COCTMHEHUSX YIJIepoaa
A YEIEPOZA https://m.edsoo.ru/00ae054e
(1861 r. — mybnuKanus TeOpuu
ctpoenust A.M. bytneposa)
40 K . 1 bu6mmoreka [IOK
€MHUH U €ro COCAMHCHUS
P A https://m.edsoo.ru/00ae080a
[TpakTudeckas padora Ne 5.
Pep cHIE SKC ep erran bu6mmoreka [IOK
IICHUE KCIIEPUMEHTAIbHBIX
P . https://m.edsoo.ru/00ae0bf2
3aj1a4 1o teme «BakHelme
41 1 C ucroJp30BaHUEM
HEMETAJUTBI U X COCTUHCHIS
1 poBoro 000py10BaHUS
(ecTecTBeHHOHAyuYHast
«Touka pocta»
IPaMOTHOCTB)
Kontponbnas padota Ne3 no teme
42 Ba pe” epe eTan 1 bu6mmoreka [IOK
«Baknelme HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO61as xapakTepuCcTHKa
XUMHUYECKHUX JJIEMEHTOB —
MeTaJJI0B. MeTaimnueckas CBsi3b U
43 eTaJNInYecKa cTa, ecKka 1 bubmmorexa LIOK
MeTaJUITHUecKasi KpUCTauInuecKas
. P . https://m.edsoo.ru/00ae103e
pemérka. Pu3n4yecKre CBOMCTBa
meTtasuioB (8 ¢espais — [leHpb
POCCHIICKOM HayKH)
44 XuUMHUYeCKHe CBOMCTBA METAILIIOB. 1 bu6mmoreka [IOK
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DIEKTPOXUMUYECKUN PsiJ
HaIPSOKEHUH METAJIIOB

https://m.edso0.ru/00ae1156

O061rme crnocoObl MoTydeHUs
MetaiuioB. CiutaBbl. Berauciienus
10 YPABHCHUAM XUMHNYCCKUX

45 peakIuii, eciid OJNH U3 PeareHTOB BuGmnorexa LIOK
’ https://m.eds00.ru/00ae1156
COJICPXKUT IPUMECH
(ecTrecTBEeHHOHAYYHAas
TPaMOTHOCTb)
[TonsITHE O KOPPO3UH METAILIOB
46 (16 nexaGpst 1928 r. — Jlenn bubmmoreka [IOK
poxaenue B.A. [ypuna (MeTOIbI https://m.edsoo.ru/00ae1278
00pBOBI ¢ KOppO3UEH))
bu6mmoreka [IOK
4 [enoumste Meranst https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnmnoreka [JOK
KaJTust https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIITBI — bubmuorexa [JOK
KaJIBIIMA U MarHui https://m.edsoo.ru/00ael15e8
50 Bakueimue coemMHEHN KaJIbLIUS bubmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O06o0011eHre U cucTeMaTH3alus
3HAHUHN
59 JK&cTKkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme bubnnorexka [JOK
53 "YKEcTKOCTh BOJIBI U METOJBI €8 https://m.edso0.ru/00aelae8

ycTpaHeHus" (eCTeCTBeHHOHAayYHas

C UCIIOIb30BaHUEM
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IPaMOTHOCTB)

udpoBoro 060pya0BaHUS
«Touka pocray

bubmuoreka [JOK
54 AnroMuHUR
https://m.edsoo.ru/00aelc64
AmMdoTepHbIE CBOMCTBA OKCHIA U bubnuorexa [JOK
55
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH bubnuorexa [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU
[TpakTudeckas padora Ne 7.
Pep cHIE DKC ep erran bu6mmoreka [IOK
LIEHHE YKCIIEPUMEHTAIBHBIX
P . https://m.edsoo.ru/00ae3de8
3aya4 o Teme «BaxHeitime
59 C ucnosib3oBaHUEM
METAJIIbl U UX COETMHEHUS
1 poBoro 000py10BaHUS
(ecTecTBeHHOHAy4YHast
«Touka pocta»
IPaMOTHOCTB)
Brraucnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIA OJIUH
U3 PEareHTOB JIaH B U30BITKE WIIH
60 P A B bubmuorexa [JOK
COJIEPKUT IpUMecH. Beruncienus
AeP . p https://m.edso0.ru/00ae1750
MacCOBOH JOJIH BBIXOJIa MPOIYyKTa
peakiuu (ecTeCTBEHHOHAYYHAs
rPaMOTHOCTB)
61 O06o01IeHre U cucTeMaTU3alus
3HAHUU
62 KonTponbnas padota Ne4 o teme
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«Baxuenime MeTajuibl 1 UX

COCJTMHEHUS

63 BemecrBa u marepuainsl B 1 bubmmoreka [IOK
MIOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsi3HeHue

64 OKpYXaroIleil cpeabl 1 bubmuorexa [JOK
(05 urons — BcemupHbIii 1eHb https://m.edsoo.ru/00ae4270
OXpaHbl OKPYKAIOIEH CpeJIbl)

65 Posb xumuu B perieHun 1 bubnnoreka [JOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270

66 O06o001IeHNEe U CHCTeMAaTH3AIINS 1 bubnuorexa [JOK
3HAHUH https://m.edso0.ru/00ae0d0a

67 PesepBusiit ypok. O6o0mieHue u 1 bubnunoreka [JOK
CHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00adb33c

. 30}2(1){61341;%146 WA CUCTEMATU3ALM . BuGmorexa OK

https://m.edsoo.ru/00ad9cb2
(26 mas — Jlenp xumuka)
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

Xumus 9 kiace. ba3oeriil ypoBeHs. YueOHuk (k Hopomy DII, 2023 rox). YMK "Xumwus
INa6puensna O.C.". ®I'OC

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

Xumus 9 kiace. ba3oBsiit ypoBeHb. YueOHuk (K HoBomy DI, 2023 rox). YMK "Xumwus
I'a6puensna O.C.". ®I'OC

"Xumus. 9 kiace. [IpoBepounbie 1 KOHTpOJIbHBIC paboThI. ba3zoBeiit ypoBenb. ®I'OC"
"Xumus. 8-11 kiaccsl. Cucrema 3a1anuii mo reMarnueckum oiokam. [Iporpamma O. C.
I'abpuensna"

I'paduueckue mukranTsl no xumun: 9 kiacc. — M.: BAKO, 2017. - 112 c.

1.

2.
3.

4.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1.

Poccuiickas anekrponHas mkoina. https://resh.edu.ru/

. «Yum.py» - https://uchi.ru/
. «SKmaccey - https://www.yaklass.ru/

2
3
4.
5
6
7

MobGuisHOE 3JeKTpOHHOE 0Opa3osanue https://mob-edu.ru/

. ®oxkcdopx - https://foxford.ru/about
. «Cupuyc. Onnaitny» - https://edu.sirius.online/#/
. «Mapkertrutelic oopa3zoBaTeabHbIX ycayr» - https://elducation.ru/
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