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IHosicHuTe/IbHAA 3alIHCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOTO 00IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW NPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OO0, a takxke Ha OCHOBE (eaepaibHON
pabouell mporpaMMbl BOCIIUTaHMS U C Y4ETOM KOHLENIMM NPENOAABaHUS y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTeNnbHBIX oprauuzanusx Poccuiickoit deneparmu.

[Iporpamma mo XuMuu Na€T MpPEACTAaBICHHE O IENsAX, OOIIel cTpareruu OOy4YeHHS,
BOCIIUTaHUsI U pPa3BUTHA OOyYaroIUMXCS CpPEACTBaMHU Y4YEOHOIro IpeaMeTa, YCTaHaBIMBAET
o0s13aTesIbHOE MPEAMETHOE COJEpKaHKe, MPEelyCMaTpPUBAET paclpesieieHue ero mo kjaccaM U
CTPYKTYpHUPOBAaHME 10 pa3fesiaM U TEMaM MPOrpamMMbl 110 XMMHH, ONPEAEISAET KOIUUECTBEHHBIE
U KayeCTBEHHBIE XAapaKTEPUCTUKU COACPKAHMs, PEKOMEHIYEMYIO II0CIEA0BATEIBHOCTD
U3yYEHHUs] XUMHUM C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBsI3€H, JJOTUKU y4eOHOro
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaroImuxcs, ONpeaesieT BO3MOKHOCTH peaMeTa JUls
peanu3anuy TpeOOBaHUHM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM MpOTrpaMMbl Ha
YPOBHE OCHOBHOTO 0011er0 00pa3oBaHus, a TaK)Ke TPEOOBaHMI K pe3ysibTaTaM 00yUeHHsI XUMHH
Ha YpOBHE Leled M3ydeHus IMpeIMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABaTEIbHOU
JEeSITEIbHOCTH 00y4YarONIErocs 10 OCBOCHUIO yUEOHOTO COEP/KaHUSL.

3HaHUEe XUMUH CIYKUT OCHOBOU JUTIst JOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IpEeCTaBICHUN 0 MaTepUAIbHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUpPYEMbIe XUMHEH
IPEICTaBICHNS O B3aMMOINPEBPALICHUAX YHEPTUU U 00 IBOJIIOLIMHU BEUIECTB B IPUPOJE, O MyTAX
pemeHust TI00anbHBIX MpoOJEM yCTOHMYMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYECKO 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

H3yuyenue xumuu:

CHOCOOCTBYeT peanu3al BO3MOXHOCTEM M caMopa3BUTHS U (OPMHUPOBAHUS
KYJITYpBI IMYHOCTH, €€ 0011el 1 (yHKIIMOHATIBHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yYaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHOM  JeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX |
UCCIICIOBATEIbCKUX YMEHHMHM, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKH3HH, TaK U B
Ipo¢eCCHOHATIBHOM 1€ TENbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3IJIA]1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TAalloM B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOIUXCs;

CrocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOIO OTHOLIEHHA K €CTECTBEHHO-HAyYHBIM
3HAaHUSIM, K TPHPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
00ydaromuxcs.

JlaHHble HampaBiaeHHUs B OOYyYEHMHM XUMHMM O00ECHEedMBAIOTCS CHEUHU(UKON coneprKaHus
y4eOHOro mpeaMeTa, KOTOPbIM SBJISETCS MEeJarorn4eckd aJalTHPOBAaHHBIM OTpakK€HHEM
0a30B0il HAyKN XUMHHU Ha OTpeACTIEHHOM dTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO O0ILEro o0pa3oBaHHs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIMUMUCS CUCTEMBI IEPBOHAYAIbHBIX NOHATHI XMMHHU, OCHOB HEOPraHUYECKONW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX MIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa copepskaHUsl MPOrpaMMbl 0 XUMHUH C(HOPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé msyueHuro. CopepaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATHUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI IMOHATHH O XuUMHUYeCKOW peaknuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPTaHM30BaHbI 110 IPHHLHUITY IIOCIEIOBATEIBHOIO pPa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUYECKUX NPEACTABICHUN PA3HOTO YPOBHS:

— @TOMHO-MOJIEKYJISIPHOI'O YYEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;



— YYEHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— MPEACTaBICHUH 00 ANEKTPOIUTUIYECKOM TMCCOIMAIINN BEILIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYUYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJIHAS (YHKIUN OOBSICHEHHS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 NPUMEHEHNUS U TIOJIyUYEHHUS U3y4YaeMbIX BEILECTB.

OcBoeHue mNporpaMMbl IO XHMHHU CIIOCOOCTBYET (POPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONIEH HAy4YHOW KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MpPUPOJbI,
LEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHHUIO M METOJIaM MO3HaHus B Hayke. M3yueHne xumun
OPOMCXOMUT C TPHUBJICUCHHEM 3HAHUM M3 paHee M3YyYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» U «Pu3nKa. 7 Kj1accey.

[Tpu u3yueHN XUMUU TPOUCXOANUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESTEIHLHOCTH YeIOBeKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3ajauya y4eOHOro IMpeaMeTa COCTOUT B (hOPMUPOBAHHUU
CHCTEMBl XUMHUYECKUX 3HAHUNH — BaXHEUIIHMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYNMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B
MPUOOIIEHNHN K HayYHBIM METO/IaM MO3HAHUS MIPU U3yUEHUH BEIIECTB U XMMUYECKUX PEaKIInii, B
(GopMHpOBaHUM W pPa3BUTHM [O3HABATEIbHBIX YMEHMH M HMX NPUMEHEHHH B Y4eOHO-
MIO3HABATEILHOM U y4eOHO-UCCIIEIOBATEIBCKOM 1eATEIbHOCTH, OCBOCHUH TPABUII 0€3011acHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM KU3HHU.

[Ipy m3ydyeHHHM XMMUU Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs Ba)XHOE 3HAUECHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaM0OOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPUHSATHIO pPEIIeHUH, CMOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTb OOYYEHHUS Ha CHUCTEeMaTHYecKoe NpuoOIIeHrne O0O0ydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  II03HaHUf,
(bopMUPYIOIIUM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUMU;

— obecreueHne YCIOBHM, CMOCOOCTBYIONIUX TMPUOOPETCHUIO OOYYArOIIUMHUCS OIBITA
pa3HooOpa3HON NesATeNbHOCTH, TMO3HAHUS W CaMOIIO3HAHMSI, KJIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIINH ), UMEIOIIMX YHUBEPCAIBHOE 3HAYEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATH SIBJICHHS OKPY’KAIOIIEro MHpa, UCMOJb3ys 3HAHUSA U
OMBIT, TOJYYEHHBIE TNPH M3YYCHUU XUMHM, NPUMEHATh HMX MPH peleHHH MpodieM B
IIOBCEJHEBHOM KU3HU U TPYIOBOH ACATEIBHOCTH;

— (opmMupoBaHue y 00yyaronuxcs ryMaHUCTHYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKUX 3HAHUM Ui BBIPAOOTKU 3KOJOTMYECKH LieJecoo0pa3HOro MoBeACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHHS CBOETO 3J0POBbA M OKPYKAOUIEH MPHUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALMU K 00Y4EHHUIO, CTOCOOHOCTEI K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOODY
npoduis 1 HaIIPaBICHHOCTH AaJbHEHIIero 00yueHusl.

OO1m1ee 4nCIIO 4acoB, OTBEAEHHBIX U M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
obpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflen0), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

9 KJIACC

BemecTtBo M XUMHYECKas peaKuus

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema XuMHYecKHX odiemeHtoB [J[. .
MengeneeBa. CTpoeHHE AaTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOWCTB XHUMHYECKHX
AJIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kailus, KaJbLUs U HUX COECOUHEHUM B COOTBETCTBUHU C
IIOJIO’KEHUEM DJIEMEHTOB B [Iepnoandeckoi CUCTEME U CTPOEHUEM MX aTOMOB.

CTpoeHue BelIeCTBA: BHUIbl XUMHUYECKON CBsI3U. TUNBI KPUCTALIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTANIMYECKOM PEMIETKH U BHJA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BELICCTB, OTHOCSIUMXCS K Pa3jIM4YHBIM KJIACCaM HEOPraHMYECKHUX COCIMHEHUH, NCHETHYECKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYecKHX peakluil MO pa3iu4HbIM MpU3HAKaM (110 YUCIY U COCTaBY
YYacTBYIOUIMX B peakIUH BELIECTB, MO TEMIOBOMY 3()QeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YyYacTHIO KaTajlu3aropa). JK30- U
IHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUSI.

[lonarue o ckopoctu xuMuueckoil peakiuu. [lonarue o6 oOpaTHMBIX U HEOOpPATHMBIX
XUMHUUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TETEpPOreHHbIX peakuusax. [lonsatue o
karanuse. Ilomatne o XxumudeckoM paBHOBeCHH. DakTOpbl, BIMSIOIIME HAa CKOPOCTH
XMMHUYECKON PEAKIMH U MOJI0KEHNE XUMUUYECKOTO PABHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEaKIUH, SJICKTPOHHbIM OalxaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHHE YPABHCHMM OKHMCINTEIBHO-BOCCTAHOBUTEIBHBIX
pEaKIMii ¢ UCIIOJIb30BaHUEM METO/A IIEKTPOHHOI0 OaaHca.

Teopust 2IEKTPOIUTHUECKON IUCCOLMALNUA. DNEKTPOJIUTHI U HEIEKTPOJIUTHI. KaTHOHBI,
QHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3IMYHBIMM BHUAAMHU XHMHUYECKOH CBS3H.
Crenenp qucconnanuu. CUIbHBIE U CIIa0bIE SJEKTPOIUTHI.

Peakun woHHOTO 0OMEHa. YCIIOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuii. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
OpEICTaBICHUNA 00 SJICKTPOTUTHUECKONW nuccoruanuu. KadecTBeHHBIE pEaKIMKW Ha HOHBIL.
[TonsiTHE O TUIPONHN3E COTIEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HEMeTauloB (rpaduTra W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
HCCIICJOBAHNE 3aBUCHMOCTH CKOPOCTHM XMMHMYECKOM PEaKUUU OT BO3ICHCTBHUS pPa3IMYHBIX
(akTOpOB, UCCIIEI0BaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, MPOLECCa JUCCOLHALNN
KHUCJIOT, IIEJIOYE M cojeil (BO3MOXKHO HCIIONIb30BaHUE BHJEO MAaTEPUAJIOB), IMPOBEACHUE
OTIBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHHs peakuuil MOHHOro obmeHa (oOpa3zoBaHME
ocajika, BbIACICHHE ra3a, 00pa3oBaHME BOJABI), ONbBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUi (FOpeHue, peakiuH pa3jIokKeHUs, COEAMHEHUs),
pacro3HaBaHUE HEOPraHWYECKMX BELIECTB C IOMOIIBIO KAadeCTBEHHBIX pEaKkLUUi Ha HOHBI,
pelIeHNE PKCIIEPUMEHTAIbHBIX 3a4a4.

Hemerajliibl 4 HX COCUHEHHA

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CTpoeHune M (pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — TaJOTE€HOB.
XUMHYECKHE CBOHCTBA Ha IMpUMEpPE Xjopa (B3aUMOJECHCTBHE C METalJIaMH, HEMETaJllaMH,
mienouamu).  XusopoBopopod. ConsiHasE KHCIOTa, XMUMHYECKHE CBOWCTBA, IOJIy4YEHHE,



npuMeHeHue. JleiicTBrue Xopa U XJ0pOBOJOPO/Ia Ha OpraHu3M 4YesioBeKa. BaxkHeiime XI0puibl
U MX HaXOXJCHUE B IIPHPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CcTerneHu okucieHus. CTpoeHue U (PU3NYeCKUue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOPOA, CTpOEHHUE, (PU3NYECKHEe M XMMHUYEeCKHe CBOHCTBA. OKCHABI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, PU3NYECKHEe M XUMHUYECKHE CBOMCTBa
(oOmme Kak TPEeACcTaBUTENS Kilacca KHUCIOT W cruernuduyeckne). XUMHUYECKUE PEaKInH,
JeKalie B OCHOBE IPOMBILIUIEHHOTO croco0a MOoJdydyeHUs cepHoi KuciotThbl. [Ipumenenue
cepHoii KucnoThl. COJM CepHOM KHCIOTHI, KaUeCTBEHHAs peakuus Ha cynbdar-uoH. Haxoxnenue
ceppl M €€ COequHEHHMH B mpupoje. XUMHUYECKOE 3arps3HEHHUE OKPYKAIOLIEH Cpersl
COCTMHEHUSIMU cepbl (KUCIOTHBIE NTOKIHU, 3arpsi3HEHHE BO3JlyXa M BOJAOEMOB), CIIOCOOBI €ro
MPeIOTBPALICHUS.

OOmast xapakTepucTuka 35eMeHTOB VA-rpymnmbl. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHsS. A30T, paclnpoCcTpaHeHHE B Mpupoae, (U3NYEecCKue Hu
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupozae. AMMHUaK, ero Gu3ndeckrue 1 XUMUUYECKHE
CBOICTBa, noy4yeHue u npuMeHeHue. Conu aMMOHMS, UX (pU3HUECKHE U XUMUYECKHE CBOMCTRA,
npuMeHeHne. KauecTBeHHas peakuus Ha HMOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ MOJyueHHe,
duznueckue W XUMHUYECKHE CBOMCTBa (0OmIMe Kak WpPEACTaBUTENss Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M cOJIed aMMOHHSI B KayeCTBE MHHEPAJbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOMIEeH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOuYBbI M BOAOEMOB). Docdop, ammoTpornHbie MOIUPUKAIIH
doctopa, puznyeckne u xummuueckue cporicta. Oxcua docdopa (V) u pochopHas KucioTa,
bu3nYecKue W XUMHUYECKHE CBOWMCTBa, moiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBE
MHUHEpaIbHBIX YA0OpEHUH.

OObmas xapakrepuctuka 31eMeHTOB [VA-rpynmnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHU. YTJIepo]], aFIOTPONHbIE MOAU(UKAIIUK, PACIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMUIecKrue cBorcTBa. Ancopoums. KpyroBopor yriepoaa B mpHupoe.
Oxkcunpl yraepoaa, ux (puU3nyYecKkue U XMMUYECKHe CBOWCTBA, JCWCTBHUE HA KMBBIE OPTraHU3MBL,
NOJyYeHHE U MPUMEHEHHEe. DKOJIOTUYECKHe MPoOeMbl, CBsI3aHHbIE ¢ okcuaoM yriaepoaa (IV),
TUIOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddekr. YrompHas kucinora u eé
coiu, UX (U3MYEecKMe M XHUMUYECKHE CBOMCTBa, MOlydeHHEe U npumeHeHHe. KauecTBeHHas
peakmusi Ha  KapOoHaT-woHBL.  Mcmonb3oBaHme  KapOOHATOB B OBITY, MEIUIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEILIECTBAX KAaK O COCAMHEHHSX YIJIEpoja
(MeraH, »TaH, OSTWJEH, alETWIEH, STaHOJ, IJHUIEPUH, YyKCycHas kuciota). [Ipupoansie
WCTOYHHMKHU YTJICBOJOPOJOB (yrojib, MPUPOJAHBIN ra3, HedTh), MPOAYKTHI HX MEpepadOTKH
(6eH3uH), UX poJIb B OBITY ¥ IPOMBIIUICHHOCTH. [IOHATHE 0 OMOJOTUYECKH BAXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KHU3HU YeNOBEeKa. MarepHallbHOE EIUHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHII.

Kpemunii, ero ¢usmyeckne M XWMHUUYECKHE CBOWCTBA, MOJyYCHHE M TPUMEHEHHE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpeMHHEBOM kucaoTe. CUIIMKATHI, UX UCIOJIb30BaHKUE B OBITY, B IPOMBIIIICHHOCTH. BaxxHeiinme
CTPOUTEIIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

U3yueHne 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEACHUE
KaueCTBCHHBIX PEAKIUH Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,



oTpaxaromue (U3NUecKre U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIMHEHUH (BO3MOXKHO
UCIIONIb30BaHNE BUACOMATEPUAIOB), O3HAKOMIIEHHWE C 0O0pas3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpa3namMu cepbl U €€ COCAMHEHUSAMH (BO3MOXHO HCIOJIL30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMpolrecca OOyriaWBaHHS caxapa TOJI  JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YUYECHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEPHOMU
KHUCTIOTHI, TIPOBEJICHUE KA4YeCTBEHHOUN peakiuu Ha cyib(paT-HOH W HaONIOeHUE TMpH3HAKa e
IPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKMMHU CBOWCTBAMM a30Ta, (ocdopa M UX COeAWHEHHM
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0OpasamMu a30THBIX B (OCPOPHBIX YI0OpEHUIA,
MoJlyueHue, coOupaHue, pacro3HaBaHUE M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KaueCTBCHHBIX peakIuid Ha HOH aMMOHUA U Qocdar-uoH W U3ydYeHHE TNPU3HAKOB HX
NPOTEKaHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJECOMATEPHANIOB), U3yYEHUE MOJIENeH KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJICHHE C TPOIECCOM aACOpOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTUBOTA3a, MOMyueHUE, cOOUpaHue, paclo3HaBaHUe
¥ U3YyYCHHE CBOWCTB YTJIEKHCIIOTO rasza, MPOBEJICHHE KAaYeCTBEHHBIX PEaKIuii Ha KapOOHAT U
CUJIIMKAT-MOHbl M W3Yy4YEHUE IPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHE C NPOLyKLIHEH
CUJIMKATHOM IMPOMBIIIJIEHHOCTH, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «Baxneimne
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtasjibl M X COEUHEHUS

OO0mass xapakTepUCTHKAa XMMHUYECKHUX OJJIEMEHTOB — METa/VIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepronnueckoit cucteMe xumuyeckux sneMeHToB Jl. . MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTramnueckas CBs3b M METAUIMYECKas KpUCTAJUIMYecKas
pemérka. OJIEKTPOXUMHUYECKUN psAl HanpsoKeHUH MeTauioB. DPU3NYECKHE M XUMUYECKUE
cBoiicTBa MeTauioB. O0mue crnocoOsl morydeHus: MmeTayioB. [loHATHE O KOPPO3WH METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3ur. CIuiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY W MPOMBIILIICHHOCTH.

[Ilenounble MeTauibl: NTONI0KEHUE B [leproanueckoi cucTeEMe XUMUYECKUX AIEMEHTOB /1.
N. MengeneeBa, CTpO€HHE UX aTOMOB, HaXOXJEHHE B npupoje. OU3NYECKUe U XUMHUYECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUMN.

[[lenoyHo3emMenbHBIE METAUIBl MarHuii W KajlbLUi: nosiokeHue B Ilepuoanueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpoeHHME HUX aTOMOB, HAXOXIEHUE B
npupozae. OU3NYECKUE U XMMHYECKHUE CBOWMCTBA MarHus M Kalblus. BaxkHeime coenrHeHust
KanbIus (OKCHU, TUIPOKCU, coJin). JKECTKOCTH BOJBI M CITOCOOBI € YCTPaHECHHUS.

AmoMuHuii: nonoxxenue B Ilepmonnueckoil cucreme xumuyeckux snemeHtoB J[. .
MeHnneneeBa, CTpOEHUE aTOMa, HaXOXJACHUE B Npupojae. OPuU3ndecKue 1 XMMHYECKHUE CBOMCTBA
amoMuHus. AMQOTEpHbIE CBOWCTBA OKCHIA U THJIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenne B Ilepmommueckoir cucreme xumuueckux isnementoB J[. U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKWCTBA
xkene3a. Okcunpl, rugpokcuasl u comm kenesa (II) m xemeza (III), mx cocraB, cBolicTBa H
MOJIyYEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O0pa3llaMl METalIOB M CIUIaBOB, MX ()U3MYECKHUMH CBONCTBaMH,
U3Y4YEHHE pE3yJNbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJIb30BaHHE BHAEOMATEPUAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCH/IA KaJIBIUs U HATPHUS C BOJAOU (BO3MOKHO HCITOJIb30BAaHUE
BUJIEOMATEPHAIIOB), MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IpOIECcCa TOPEHHsS Kele3a B
Kucopone  (BO3MOXKHO — HCIIOJNB30BAHWE  BUIACOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKlMil Ha MOHBI: MarHus, KajlblUs, aJIIOMUHUS, LKUHKA, xene3a (II) u xenesa



(ITI), memu (1), HaOmrOEHHME W OMHCAHUE MPOIIECCOB OKPAITMBAHMS TIJITAMEHU MOHAMU HATPHS,
Kamusl U KaIblus (BO3MOXHO HCIIONH30BAHKUE BUACOMATEPUATIOB), UCCIEIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/Ia aTFOMUHUS M THIPOKCHJIA IIMHKA, PEUICHHE YKCIIEPUMEHTAIBHBIX 33724 110
TeMe «BakHelne MeTasuibl ¥ UX COSUHEHUS».

XuMHus 4 OKpYsKamoLas cpeaa

BemectBa u maTepuansl B TOBCEIHEBHOM JKM3HM YEJIOBEKA. be3omacHOe UCITOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. I[lepBas moMoImmp Mpu XUMHUYECKUX OXKOrax |
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HEHUE OKpYXKarolle cpesl (MpeesbHas A0nycTUMas KOHIIEHTpaIs
Beriects, ganee — [1/1K). Pons Xxumuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHrne 00pasIoB MaTeprasoB (CTEKJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MAaTEPUAIBI).

Meostcnpeomemmnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€d MPU U3YYCHUU XMUMHUHM B 9 Kjacce OCyHIECTBIISIETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TakK U TOHSTHH,
SBJISIOIINXCSI CHCTEMHBIMHU ISl OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTecTBEHHO-Hay4yHbIe MOHATHS: HAay4YHbIH (haKkT, THUIOTE3a, 3aKOH, TEOpHs,
aHaM3,  CHUHTE3,  KIacCHU(pUKalUsi,  MEPUOJUYHOCTh,  HAONIONEHUE,  OIKCIICPHUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHSI, MATEPUAITHI.

O®usnka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUA, HW30TOIIbI,
pPaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIGKTPUYECKUI 3apsl, MPOBOJHUKH, TOIYNPOBOIHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIEeCTBa, ras,
pacTBOp, PaCTBOPUMOCTH, KPUCTAIMYECKAss pEMIETKa, CIUIaBbl, (U3UYECKHe BEIUYUHEI,
€MHUILIBI U3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTe3, npixanue, Omocdepa, SKOCHCTEMa, MHHEPAIbHBIE YI00pEHUs,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHEIC BEIECTRA.

I'eorpadust: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TOPOIbI, TOJIE3HBIE HCKOTIAEMBIE.

IIVTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JJUYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPAaMMBl OCHOBHOTO OOIIero oOpa3oBaHUs
JIOCTUTAIOTCS B XOJ/Ie OOYYCHHsI XMMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOU JIEATETHHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMH POCCHMCKHMH  COITMOKYJBTYPHBIMH H  JYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TIPUHSATHIMH B OOIIIECTBE MpaBWJIAMH M HOPMaMHU TOBEIACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COITUATHU3AIMH 00YJIarOIIUXCS.

JIM9HOCTHBIE pPE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TO3WTHUBHBIX IICHHOCTHBIX OPUEHTALIMA M PACHIMPEHHE OIbITa JCSITCIIBHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUA:

LEHHOCTHOTO OTHOIIECHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAyUYHOMY
HACJICNIO, TOHUMAHUS 3HAYCHUS XWMHUYECKOW HAayKH B JKH3HH COBPEMEHHOTO OOIIECTBa,
CITOCOOHOCTH BJIAQJETh JIOCTOBEPHOW MH(OpManuen O MepeloBbIX JOCTHKCHHSIX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSX 00 ycTpoHCTBE
MUpa 1 00IIeCcTBa;

2) rpaJIaHCKOI0 BOCIIUTAHUSA:



IPEICTaBICHNU O COLHUAIBHBIX HOpMax M MpaBWJIaX MEXIMYHOCTHBIX OTHOLUCHMH B
KOJUIEKTHBE, KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B 00I1IeCTBEHHO II0JIE3HOH,
yueOHOHMCCIeI0BATENbCKONW, TBOPUECKOW W JAPYIHMX BHUAAX JEATEIBHOCTH, T'OTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JEATENbHOCTH IIPU BHINOJIHEHUH Y4eOHBIX, T0O3HABATENbHBIX 33/a4,
BBIIIOJIHEHUM XMMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUU Y4EeOHBIX IPOEKTOB, CTPEMIICHMS K
B3aMMOINIOHMMAHUIO M B3aUMOIIOMOILM B TpOIecCe 3TOW y4eOHOHM NesTeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE IIOBEIECHHWE U TIOCTYNKM CBOMX TOBApUIIEW C IMO3ULMU HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHMSI [TOCIIEICTBUI TOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUYECKHE  NPEJICTABICHHUS O  BEIIECTBE UM  XMMHMYECKOM  peakuud,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd U COCTABIISIIOIIME OCHOBY AJIs
IIOHUMaHMsl  CYIIHOCTM HayyHOW KapTUHBI MHUpaA, MpPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOABI, B3aUMOCBA3SIX YEJIOBEKAa C MPUPOJHON CPENloi, O poiu
XMMHH B IO3HAHNUHU ITHX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPaBICHHBIE HA IIOJYy4YEHHME HOBBIX 3HAaHUN IO XUMUH,
HEoOXoIuMBbIEe Ul OOBSCHEHMsS HaOJI0JaeMbIX IIPOLECCOB M SIBJICHUMN, II03HABATEIIbHOM,
MH(POPMALMOHHOM M YNTATENbCKON KyJIbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIbHON PaOOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JMTEpaTypod, JOCTYIMHBIMH TEXHHYECKUMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEepec K OOyUYEHHMIO M IO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, TPOCKTHON M HCCIEN0BATEIbCKON AEATEIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIMpaBJICHHOCTH M YPOBHs 00y4eHUS B abHEHIIIEM;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

OCO3HaHME IICHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3[0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 JKW3HU, OCO3HAHME IOCIEACTBUN W HENPUATHE BPEIHBIX
NpUBbIUEK (yHOTpeOJIEHUST aJIKOTrojsi, HAPKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJCHUS
npaBui 0€30IacHOCTH MpHU OOpaIleHHMH C XUMHUYECKUMH BEIECTBAMU B OBITY M peaJbHOU
KHU3HH,

5) TpyaoBoro BocnuTaHus:

UHTEpEC K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil 1 Tpya pa3InyHoOro poja, yBaKEeHHE K
TpyLy W pe3yjbTaTaM TpPYAOBOM MAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUs
IOPEIMETHBIX 3HAaHUM 10 XWMHUH, OCO3HAHHBIH BHIOOp WHAMBHUIYaIbHOH TPACKTOPHU
IPOJOJDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMMHH,
OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCHEIHONW MPO(heCCHOHAIBHONW NESATEIbHOCTH U
pa3BUTH HEOOXOAMMBIX YMEHHI, TOTOBHOCTD a/IalITUPOBATHCS B IPOPECCHOHATIBHOI cperie;

6) IKOJIOrM4eCcKOro BOCIIMTAHUSA:

9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY >KU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MMOHUMAaHHE LIEHHOCTH 3J0pPOBOro M 0€30IacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (HU3MUECKOMY M TICUXHUYECKOMY 37I0POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOICHUS TTPaBUiI O€30MacHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TaKk)Ke B CUTYalUsX, YIPOKAIOIIMX 340POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHMA, IOJydyaeMble NPU H3YYEHUH XHUMUH, JUISl PELICHUs
3a/1a4, CBA3aHHBIX C OKPYIKAIOLIEH IPUPOJAHON CPELOH, U1 ITOBBILICHNS YPOBHS 3KOJIOIMYECKOM
KYJITYpBl, OCO3HaHMs INI00ATBHOIO XapaKTepa 3KOJIOTMYECKHX IMPOOJIeM U MyTed UX peleHHs
IIOCPEICTBOM METOA0B XMMHUH, SKOJIOIMUYECKOI'O MBIIUICHHSI, YMEHUsI PYKOBOJCTBOBAaThCSI UM B

II0O3HABATEJIbHON, KOMMYHUKAaTUBHON U COLUAIILHON IIPAKTHUKE.
METAINPEIMETHBIE PE3YJIbTATBI



B cocraBe MerampeaMETHBIX pe3yJbTaTOB BBIAEISAIOT 3HAYMMbIE A (OPMHUPOBAHUSA
MHUPOBO33PEHUS OOILICHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIMI, TUNoTe3a, (akrt, cucrema,
MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPBIE UCIMOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUHM U3 ATHX MPEeAMETOB (POPMUPOBATH NMPEACTABICHUE O
LEJIOCTHOW HAayyHOM KapTUHE MHpa, U yHHUBEpcajbHble yueOHbIE NeWUCTBUA (TIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpbIe 00ecnedynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTENILHOMY TJIAHHPOBAHUIO M OCYIIIECTBICHHUIO YUEOHOH NeATeIHbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCaAJbHbIE y4eOHbIe JeiicTBUS

Ba3zoBrble JJornueckue aeiicTBHA:

YMEHHUS UCIHOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUSI TpPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKHX TOHSATUH (BBIIEISATH WX XapaKTepHbIC IPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSITUSAMMU), UCTIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BHIOMpATh OCHOBAaHUS M KPUTEPUH Uil KiacCU(pUKALUU
XUMHUYECKHUX BEIIECTB M XMMHUYECKHUX PEaKIUi, YCTAaHABINBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U
MEXTy O0BEKTAMHU U3YUYCHHUS, CTPOUTH JTIOTHUECKUE PACCYkACHUS (MHIYKTHBHBIC, I€TyKTUBHEIC,
10 aHAJIOTHH), AeNIaTh BBIBOJbI U 3aKIIIOUCHUS;

yMEHHE MPUMEHATHh B IMpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHH, MPeoOpa30OBBIBATH MIUPOKO
NPUMEHSIEMbIE B XUMHHU MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA),
xumuueckass ¢GopMysia UM ypaBHEHHE XUMHYECKOW peakUuh — TpU pelIeHuu ydeOHo-
MO3HABATENIbHBIX 33/a4, C YYETOM OTHUX MOJEIbHBIX MPEJICTaBICHUM BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Yy4aeMbIX OOBEKTOB — XUMHYECKHX BEIIECTB U
XUMHUYECKHX PEAKIINH, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBCHHBIE CBSI3U U
IPOTUBOPEUHS B U3yUaeMbIX IPOIECCaX U SIBICHUSIX.

Ba3zoBrble ucciaenoBareLCKHE AeCTBHSA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Kau€CTBE MHCTPYMEHTA MO3HAHUS, a
TakKe B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

IpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3alMM U MPOBEICHUIO YUYEHUYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAAaTh 32 XOJJOM MPOIlecca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pesynbrar, GopmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pe3yJbTaTaM IPOBEIEHHOTO OIIBITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJIeNIaHHOM padoTe.

PabGora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TMYHBIX BUJIOB
1 (HOpM IIPECTABICHHUS, TTOJIy9aeMyI0 U3 Pa3HBIX UICTOYHUKOB (HAy4IHO-TIOMYJISIpHAs IUTEpaTypa
XUMHYECKOTO COJIEp)KaHMsI, CIpaBOYHBbIE TMOCOOMs, pecypchl HWHTepHeTa), KpPUTHUYECKU
OLICHUBATh MPOTUBOPEUUBYIO M HEIOCTOBEPHYIO HH(OpMaIIHIo;

YMEHHE IPUMEHSATh Pa3IUYHBIE METOJIBI M 3alPOCHI TIPH MOUCKe U 0TOOpe MHpOpMAIK 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJTHEHUS YI€OHBIX M MIO3HABATEIBHBIX 33724
OTpeNIeIEHHOTO THUIIA, TMPUOOPETEHHE OIbITa B OOJACTH HCIOIB30BaHHS WH(OOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYpPO aKTUBHOTO HMCIIOJIb30BAHMS Pa3IMUHBIX
MOWCKOBBIX CHCTEM, CAaMOCTOSATEIHHO BBIOUPATH ONTUMAIBHYIO (OpPMY TPEICTABICHUS
uH(pOpMAILlMM W WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4yll HECJIOXKHBIMH CXEMaMH, IUarpaMMaMu,
npyruMu (popmamu rpauKku U UX KOMOUHAITUSIMH,

yMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATh B MpolEcce y4yeOHOW M HCCIe0BaTEIbCKOM
JESTEIILHOCTH HH(POPMAIIUIO O BIUSHUU MTPOMBINIJICHHOCTH, CETbCKOTO X03sICTBA M TPaHCTIOPTa
Ha COCTOSIHUE OKPY>KAIOLEH IPUPOJTHON CPELBI.

KoMMyHUKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ 1eiiCTBUS:



YMEHHUS 3aJlaBaTh BOIPOCHl (B XOJe auasora W (WJIM) JIUCKYCCHHM) TIO CYIIECTBY
oOcyxmaeMoll TeMbl, (OPMYyITUPOBaTh CBOM MPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI PECTABIIATD MOJyYEeHHbIE PE3yJIbTaThl TI03HABATEIHLHON NEATEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pPe3yJbTaTOB BBHIMOJIHEHHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00paTOPHOTO OmbITa, J1a0OpPaTOpHOM pPabOTHI MO HMCCIEIOBAaHHUIO CBOMCTB
BEIIIECTB, YU€OHOT O MPOEKTA);

yYMEHHSI y4eOHOTO0 COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IO3HABATEIbHOU U
HCCJIEIOBATEIbCKON NIeATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX MNpoOJieM Ha OCHOBE yuéra
OoO0IIMX MHTEPECOB W COTJIACOBAHMS MO3UIUN (00CYXIeHUs, OOMEH MHECHHSIMH, «MO3TOBBIC
IITYPMBD», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, ONpeesieHHe KPUTEPUEB TI0 OLEHKE KayecTBa
BBITIOJTHEHHOU PabOTHI U IpyTHe).

PeryasiTuBHble yHHBepcaibHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIbHO OMPEACTATh eI IeSTeIbHOCTH, JIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBAaTh M NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTh, BBHIOMPAThH
HanOosiee 3G(EKTUBHBIE CMOCOOBI  PEIICHHWS Y4eOHBIX ¥ IMO3HABATENBHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIA alrOpuTM NEHCTBUN MpuU
BBIIOJIHEHUH 33JaHUN € yd4€TOM IIOJIyYe€HHUS HOBBIX 3HAHMHA 00 HU3yyaeMbIX OOBEKTaX —
BEIIIECTBAX M PEaKLUAX, OLIEHUBATh COOTBETCTBHUE MOJYUYCHHOTO pe3yibTaTa 3asBJICHHOMN LIeH,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3a/IaHUM.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pE3yJNbTAaTOB IO OCBOCHHUIO 00SA3aTENBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOH (exepanpHO pabouell MporpamMMoM, BBIACISAIOT: OCBOCHHBIC
oOydJarlolmuMucsl Hay4yHble 3HAHUS, YMEHHS M CHOCOOBI JAeWCTBUM, crneuuduueckue s
npeaMeTHo oOnacTu «XUMHS», BBl ACSITEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTaLnH, TPEoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYallUsX.

K koHmy oOydeHus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 0O0YUAIOIITUXCSI YMECHUM

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHH: XMUMHUYECKUU 3JIEMEHT, aToM,

MOJIEKYyJa, NOH, KATUOH, aHMOH, ITPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
3IEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKas peakius, XUMHYecKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJISIPHBIM 00BbEM, PACTBOP, AIIEKTPOIMTHI,
HEBJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAs JAUCCOLMAIMS, pPEaKUUd HOHHOr0 OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTUMBbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCIICHHE€ M BOCCTaHOBJECHHE, AIOTPONUsS, aM(OTEpHOCTh, XHUMHYECKas CBS3b
(KOBaJIeHTHasi, HWOHHAs, METAJUINYECKas), KpUCTAJUIMYecKas pemérka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakluu, MpeleabHo J0MmycTUMas
koHneHnTpauus [1JIK BemecTna;

® UTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHUYECKUX MOHATHUI U TMPUMEHSATH 3TU

MOHSTHS IIPH OMUCAHUH BEILIECTB U X MPEBPAIICHHIA;

® UCMOJb30BATh XMMHUYECKYI0 CHMBOJIMKY [UIS COCTaBJICHUS (OpMyN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIUN;

e OmpenensiTb BAJICHTHOCTh M CTENEHb OKHUCICHUS XHMHUYECKHX JJIEMEHTOB B
COCAMHEHUSX PAa3IMYHOIO COCTaBa, MPHUHAIICKHOCTh BEIIECTB K ONpEACIEHHOMY
KJIaccy COeIMHEHHMH 1o (opmysiaMm, BHJI XMMHUYECKON CBS3U (KOBaJCHTHAsi, MOHHAs,
MeTaJlJIM4ecKasi) B HEOPraHWYEeCKUX COCAMHEHMSX, 3apsij HOHA IO XUMHUYECKOH



dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COEIUHEHUH, TUI
KPUCTAJUIMYECKON pPEeIETKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro MOHMMAaHKE: ONHUCHIBATh M XapakTepu3oBath Tabaumunyio Gopmy [lepuomndeckoii
CUCTEMBbl XMMHMUYECKHX OJJIEMEHTOB: pa3nyaTh MOHATUSA «rfaBHas mnoxarpynmna (A-
rpynma)» u «mnobouynas moxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPHUOJIBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCS B TMEPHOAUYECKOW Tadiuie, ¢
YHUCIIOBBIMH XapPAaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIO JIEKTPOHOB U paCHpeeIeHUe UX 0 JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0IIME 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB JJIEMEHTOB M UX
COCIMHEHUH B MpeEJeiaX MajblX MEPUOAOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPraHUYECKHE BEIleCTBA, XMMHUECKHE
peakuuu (IO YUCIYy U COCTaBY YYaCTBYIONIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY
3¢ dexTy, 1o U3MEHEHHUIO CTETICHEH OKUCIICHHS XUMUUECKUX JIEMEHTOB);
XapaKTEepU30BaTh (OMUCHIBATh) O0OmMMEe W crernuduueckue XUMHUYECKHE CBOWMCTBA
MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPXK/Aas ONMHUCAHNE PUMEPAMU MOJIEKYJISAPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUYECKONW TUCCOUUALMU KUCIIOT, IETO0YEH U COJIEH,
NIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS peakUUil HOHHOrO OOMEHA, YPaBHEHUS pEaKIuii,
MOATBEPKIAIOIIUX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXKAY BELIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBHUCHUMOCTH OT MX CTPOEHHS, BO3MO>KHOCTH
MPOTEKaHUs XMMHUYECKUX MPEBPAIllEHUH B Pa3INYHBIX YCIOBUSAX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (hopMyJie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKOH peaklny;

coONrofaTh mMpaBujia TMOJH30BAHUS XUMHYECKOM TOCYyIOH U J1abopaTOpHBIM
o0opysoBaHHEM, a TakKe MpaBuja oOpalleHHs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMHU TIO BBITTOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO TOTYyYEHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a);

MPOBOAUTH PEAKIMH, MOATBEPXKIAAIOIINE KaYeCTBEHHBIN COCTaB Pa3jIMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpomMua-, uomauia-, kapOoHat-, (ocdar-,
CUJIMKaT-, cynbdar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHMSI M HOHBI H3YYEHHBIX
METaJJIOB, IPUCYTCTBYIONINE B BOJAHBIX PaCTBOPaX HEOPIAaHMYECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBLHON AEATENIHHOCTH — aHAIW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHHEe, CHUCTEeMATHU3AIHI0, BBISBICHHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YyYEHUS CBOMCTB BELIECTB M XUMHUYECKUX PEAKLHMM, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHUS — HaONIOJEeHUEe, W3MEPEeHUEe, MOJEINPOBAHUE,
AKCTICPUMEHT (PEabHBIA U MBICTICHHBIN ).



TemaTnueckoe miaaHupoBaHue 9 kjace

Kosau4vecTBo 4acoB DJIeKTPOHHBbIE
Ne HaunmeHnoBanue
(undposbie)
n/  pasgenroBuTeM  Bcer KourpoasH — IIpakrmueck
oOpa3oBaTe/ibHbIE
n NPOrpamMMsl 0 bie padoThI ue padoThl
pecypchl
Pasznen 1. BemecTBo 1 XUMHYeCKHE peaKIUuu
IToBTOpEeHuE U
Zrzy@zem&e bubmuoreka [IOK
HaHWI
1.1 5 1 https://m.edsoo.ru/7141
OCHOBHBIX
a636
pasaenoB Kypca 8 -
Kjacca
SaCIZOZHB;e oc bubmuoreka [{OK
KOHOMEPHOCTH
1.2 P 4 https://m.edsoo.ru/7141
XAMHAYECKAX
o a636
peakmuit
DNEKTPOIUTHYEC
Kj::co - but6moreka [IOK
1.3 A HHATHA. 8 1 1 https://m.edsoo.ru/7f41
XuMuueckue
a636
peakiuu B -
pacTBopax
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M X CO€IHUHEHUS
OOmas
XapaKTeefKHCTHKa bubmuoreka [{OK
XAMHAYECKAX
2.1 4 1 https://m.edsoo.ru/7{41
sneMeHTOoB VIIA-
a636
TPYIIIIBL. -
I"anorens!
OOmas
z:lia;;:f ;:;Hm bu6mmoreka [IOK
2.2 6 https://m.edsoo.ru/7141
ay1eMeHTOB VIA-
a636
rpynmnsl. Cepa u -
e€ coeTMHEHN
OOmas
iiia;;:f f;;HKa bu6mmoreka [IOK
2.3 7 1 https://m.edsoo.ru/7141
3JIEMEHTOB VA- 1636

rpynnsl. A30T,
dochop n ux



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

COCIMHCHU

O061mas
XapaKTepUCTHKA
:H?H:ecém);v A bubmunoreka LIOK
JIEMEHTOB -
2.4 OVIIILL 8 1 https://m.edsoo.ru/7{41
DYTHIL 2636
VYraepon u
KPEMHUM U UX
COEIUHEHHNS
Hroro no pazneny 25
Pa3zgen 3. MeTaJlJIbI M BX COETUHEHU S
OBt cBolicTRa bubmunoreka LIOK
1€ CBOMCTB
3.1 o 4 https://m.edsoo.ru/7{41
METAJI0B
a636
Baxwnetimme bu6mmoreka [IOK
3.2 METAIUILI U UX 16 1 https://m.edsoo.ru/7141
COETMHEHHUS a636
Hroro no pazneny 20
Paznen 4. Xumus U oKpyKammas cpeaa
BemectBa u bubmoreka [JOK
4.1 MaTepuabl B 3 https://m.edsoo.ru/7f41
JKU3HHU YeI0BeKa a636
Hroro no pazgeny 3
bubmunoreka LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
a636
OBIIEE
KOJIMYECTBO 68 4
YACOB I1O
ITPOIT'PAMME
IToypoyHoe nmiIaHUpPOBaHUE
Ne KoanyecTBO 4acon 1 DJIeKTPOHHbIE
aTa
Konrpoar = IIpaxkruue uudposbIe
Tema ypoka Bcee u3yue
n/ HbIE CKHe st oOpa3oBaTe/ibHbIE
11 ro padoTbI padoTbI pecypchbl
1 [Tepuonnuecku 1 but6mmoreka [IOK



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

1 3aKOH.
[Tepuoauuecka
sI CHCTeMa
XHUMHYSCKHIX
ajemMeHToB /I,
H. MenneneeBa

https://m.edsoo.ru/0
0adb59e

3aKOHOMEPHOC
TH B
U3MEHEHUN
CBOMCTB
XUMUYECKHUX
3JIEMEHTOB
IIEPBBIX TPEX

but6mmoreka [IOK
https://m.edso0.ru/0
0adb6b6

MIEPHUOIOB
Knaccudukanm

AU Bbubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/0
HEOPraHNUYECKU Oadb7e2

X BEIICCTB

Bunasr

XHMUYCCKOU bubmunoreka LIOK

CBSI3U U TUIIBI
KPUCTAJUIMYECK
UX PEIETOK

https://m.edsoo.ru/0
Oadbac6

KonTponbhas
pabora Nel mo
TeMe
«IToBTOpEHNE M
yriayoneHue
3HAHUI
OCHOBHBIX
pa3znenoB Kypca
8 kimacca»

Knaccudukanu
ST XUMUYECKHUX

but6mmoreka [IOK

peakiuii mo https://m.edso0.ru/0

pa3IMIHBIM 0adbcb0

MpU3HAKaM

ITonsarue o

;I:Iif::eT;oﬁ but6mmoreka [IOK
https://m.edsoo.ru/0

DEAKIIH. 0adbe9a

ITonsTue o -

T'OMOI'CHHBIX 1



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

reTepOreHHBIX
peakuusax

Ilonsatue o
XUMHUYECKOM
PaBHOBECHH.
®DaxkTopsl,
BIIMSIFOIIHE Ha

bu6mmoreka [IOK

8 CKOPOCTH https://m.edsoo.ru/0

XUMHYECKON Oadc28c

peaKiuu u

MTOJIOXKEHHUE

XUMHYECKOTO

paBHOBECHS

OKuCIUTENbHO- bubnuoteka [JOK
9 BOCCTaHOBUTEI https://m.edsoo.ru/0

bHBIC PEaKIIUU Oadcade

Teopus

AJICKTPOJIUTHYE

CKOM bu6mmoreka [IOK
10 JTUCCOLIMAIINH. https://m.edso0.ru/0

CuibHEIC U Oadcd68

cina0Obie

AIEKTPOIUTHI

HNonnbie but6mmoreka [IOK
11 ypaBHEHUS https://m.edsoo.ru/0

peaxuuit 0add448

XuMHu4ecKue

CBOICTBA

KHUCJIOT U

OCHOBANHI B bub6munoreka LIOK
12 cBere . https://m.edsoo.ru/0

MPEICTaBICHHIA 0addsSds

00

ANEKTPOTUTHYE

CKOM

JIACCOINAITAN

XUMUYECKHUe

CBOICTBA cojei

B eBete . but6mmoreka [IOK
13 EEGHCMBHGHHH https://m.edso0.ru/0

0add8&b2
AJICKTPOJIUTHYE
CKOM

JUucconuanuu



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

Ilonsarue o bu6munoreka [IOK
14 TUAPOITN3E https://m.edso0.ru/0
couneit 0add9d4
O6o0mmeHue u bubmuoreka [{OK
15 cUcTeMaTu3aIu https://m.edsoo.ru/0
sl 3HAHUH Oaddd12
[IpakTrueckas
pabota Ne 1. Bu6muotexa [IOK
16 «Penienue https://m.edsoo.ru/0
9KCIEPUMEHTAT Oaddbfa
BHBIX 33J1aW»
KonTponbhas
pabora Ne2 mo
TeMe
«ONEKTpONIUTU Bbu6muotexa [JOK
17 yeckas https://m.edsoo.ru/0
JTUCCOLIAIIHA. OaddecO
XuMHu4ecKue
peakiuy B
pacTBopax»
OO6mias
:iZii:§:§:HK but6mmoreka [JOK
18 IMIeCKIe https://m.edsoo.ru/0
. Oaddfe2
CBOICTBA Ha -
npuMepe xjaopa
XJ10poBOAOPOA
. Consanas
KHUCJIOTA, but6mmoreka [JOK
19 XUMHYECCKHE https://m.edsoo.ru/0
CBOMCTBA, Oadel04
HOJIyYCHUE,
NpUMEHCHHE
[IpakTrueckas
pabota Ne 2 mo
2:$ZYHGHHG bubmunoreka [IOK
20 CONARO https://m.edsoo.ru/0
0ade348
KHCJIOTEI,
U3yYECHHE €€
CBOMCTB»
Brruucnenus bub6munoreka LIOK
21 110 ypaBHEHUSAM https://m.edsoo.ru/0

XUMHUYCCKUX

0ade488



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

peaKuuii, eciu
OJIMH U3
peareHToB J1aH
B U30BITKE

22

Obmas
XapaKTEPUCTUK
a DJIEMEHTOB
VIA-rpynisl

bubmunoreka LIOK
https://m.edsoo.ru/0
Oade64a

23

AmnoTponHsie
Mo auUKaITII
CepBblL.
Haxoxnenue
Cephl U €€
COCIMHEHUN B
MpUpoE.
XuMHyeckue
CBOMCTBA CEpBI

bu6mmoreka [IOK
https://m.edso0.ru/0
Oade64a

24

CepoBoaopon,
CTpPOCHHE,
buzndeckue u
XUMHUYCCKUC
CBOMCTBaA

bu6mmoreka [IOK
https://m.edso0.ru/0
0ade802

25

OKCHUJIBI CEPBI.
Cepnas
KHUCJIOTa,
dusnueckue u
XUMUYCCKHE
CBOMCTBA,
MIPUMEHEHUE

but6mmoreka [IOK
https://m.edsoo.ru/0
Oadea28

26

Xumudaeckue
peakiuu,
JIe)KAIIUE B
OCHOBE
MPOMBIIUIEHHO
ro crocoba
MOy YCHUS
CepHOH
KUCJIOTHI.
XHUMHYECKOE
3arpsi3sHEHUE
OKpYXKarolein
cpenbl
COEIMHEHHUAMU
cepol

but6mmoreka [IOK
https://m.edso0.ru/0
Oadec8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

27

Brraucnenue
MacCOBOH JOJIN
BBIXO/a
MPOAYKTa
peakuuu

bu6mmoreka [IOK
https://m.edso0.ru/0
Oadec8a

28

Obmas
XapaKTePUCTHK
a DJIEMEHTOB
VA-rpynmsl.
A3zor,
pacrpocTpaHeH
ue B IpUpoJie,
dusnueckue u
XUMHUYECKHE
CBOMCTBa

but6mmoreka [IOK
https://m.edso0.ru/0
Oadeeab

29

AMMuak, ero
dusnueckue u
XAMUYCCKHEC
CBOMCTBA,
MOJTyICHHUE U
MIPUMEHEHUE

bubmunoreka LIOK
https://m.edsoo.ru/0
0adf004

30

[IpakTnueckas
pabora Ne 3 o
TeMe
«ITonyuenue
aMMHaKa,
W3Yy4YEHUE €ro
CBOMCTB»

bubmunoreka LIOK
https://m.edso0.ru/0
0adf180

31

A3ortnas
KHCJIOTa, €&
buzndeckue u
XUMHYECCKHE
CBOICTBA

but6mmoreka [IOK
https://m.edso0.ru/0
0adf306

32

Hcnonnp3oBanu
€ HUTPATOB U
coJieii aMMOHHUS
B KaueCTBE
MHHEPATBHBIX
yI00peHuit.
XHUMHYECKOE
3arpsi3sHEHUE
OKpYXKarolein
cpenbl
COCTUHCHUSAMU

bu6mmoreka [IOK
https://m.edsoo.ru/0
0adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

a3oTa

33

docdop.
Oxkcun
dochopa (V) u
docdopHas
KHCIIOTA,
buzndeckue u
XUMHYECKHE
CBOMCTBA,
TIOJTyYCHHE

bubmunoreka LIOK
https://m.edsoo.ru/0
0adf68a

34

Hcnonb3zoBanu
e ¢hocdaroB B
KauyecTBe
MUHEPATBHBIX
ya0OpeHUH.
3arpsi3HEHUE
IIPUPOJHOMN
cpensl
docharamu

but6mmoreka [IOK
https://m.edso0.ru/0
Oadfc20

35

Yraepon,
pacrpocTpaHeH
ue B IpUpoJie,
dusnueckue u
XUMUYCCKHE
CBOMCTBaA

bubmunoreka LIOK
https://m.edsoo.ru/0
0adfd9c

36

Oxcunpl
yTaepoaa, ux
dusnueckue u
XUMHYECKHE
CBOMCTBA.
DKOIOTHYECKHUE
poOJIEMBI,
CBsI3aHHEIC C
OKCHIOM
yriepoaa (IV)

bubmunoreka LIOK
https://m.edso0.ru/0
Oadfebe

37

VYronpHas
KHCJIOTa U €€
cou

but6mmoreka [IOK
https://m.edso0.ru/0
0aec006¢

38

[IpakTnueckas
pabota Ne 4 o
TEMeE
"Ilomyyenue
YTJIEKUCIIOTO
rasa.

but6mmoreka [IOK
https://m.edso0.ru/0
0ac027¢



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

KauecTBennas
peaknus Ha
KapOoHaT-HOH"

39

[IepBonavansH
BI€ ITIOHATHS 00
OpPraHUYeCKUX

BEIIECTBAX KAK
0 COEMHEHHSX
yriaepoja

Bbubmunoreka LIOK
https://m.edsoo.ru/0
Oae054¢

40

Kpemuuii u ero
COEIMHEHUs

bubmunoreka LIOK
https://m.edsoo.ru/0
0ae080a

41

IIpakTrueckas
pabora Ne 5.
Pemenue
SKCHEpUMEHTAI
BHBIX 337a4 10
TEeMe
«Baxnenimue
HEMETaJUIbl U
ux
COCTMHEHUS

bu6mmoreka [IOK
https://m.edso0.ru/0
0ae0bf2

42

KonTponbhas
pabota Ne3 mo
Teme
«Baxnenmue
HEMETaJUIbl U
ux
COCTMHEHUS

but6mmoreka [IOK
https://m.edsoo.ru/0
Oaelel8

43

O06mmas
XapaKTEPUCTUK
a XUMHUYCCKUX
3JICMCHTOB —
METaJIOB.
Meranmndecka
sl CBSI3b U
MeTaJImdecKas
KPHUCTAJUTMYECK
as peléerka.
duznueckue
CBOMCTBaA
MCTAJIJIOB

but6mmoreka [IOK
https://m.edso0.ru/0
0Oacl03e

44

XUMHAYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/0



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

METaJIJIOB. Oaell156
DIIEKTPOXUMUY
€CKUH psif
HanpsHKeHUH
METaJIOB
OO6mue
CITOCOOBI
MOJTyYCHUS
METaJlIOB.
CraBsl.
Brruucnenus bubmunoreka LIOK
45 110 ypaBHEHUSAM https://m.edsoo.ru/0
XHUMUYCCKHX Oaell156
peaKuHuii, eciu
OJIMH M3
peareHToB
COJICPIKUT
IPUMECH
Ilonsarue o bub6munoreka LIOK
46 KOPPO3UH https://m.edsoo.ru/0
METaJIOB Oael278
bub6munoreka LIOK
47 ﬁizz;flme https://m.eds00.ru/0
0ac14b2
Oxcuael 1 but6mmoreka [IOK
48 THJIPOKCHUIBI https://m.edsoo.ru/0
HATPUS U KaJHsl Oae14b2
[lenomosemen bu6mmoreka [IOK
49 bHbIC MeTfm e https://m.edsoo.ru/0
;:ﬁ;;;nnl{ OaelSe8
Baxneiimme but6mmoreka [IOK
50 COEIMHEHUSI https://m.edso0.ru/0
KaJIbIIUS Oael5el
O6o0meHue u
51 cUCcTeEMaTH3alu
sl 3HAHUM
Keerkocrs bubmuoreka [{OK
52 izizngleé https://m.edsoo.ru/0
0ac1886
yCTpaHEHUS
[IpakTnueckas Bu6muotexa [JOK
53 pabota Ne 6 o https://m.edsoo.ru/0

TEMEC

Oaelae8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

"YKéctkocThb
BOJIbI 1 METO/bI
eé ycTtpaHeHus"

bubmunoreka LIOK
54 AIIOMUHHUH https://m.edsoo.ru/0
Oaclc64
AM(?OTepHHe bubmuoreka [IOK
55 f)i:fuc:[?; https://m.edsoo.ru/0
Oaelc64
TUAPOKCUIA
bu6mmoreka [IOK
56 Kenezo https://m.edsoo.ru/0
0ac1d86
Oxcunpl,
TUJIPOKCHJIBI U but6mmoreka [IOK
57 COJIH JKene3a https://m.edsoo.ru/0
(IT) m »xenme3a 0ae35e6
(III)
0O000meHue 1
58 cUCcTeEMaTH3alu
sl 3HAHUM
[IpakTnueckas
pabota Ne 7.
Pemienne
SKCTIEPUMEHTAI bubnuoteka [JOK
59 BbHBIX 3a1a4 I10 https://m.edso00.ru/0
TeMe Oae3de8
«Baxwneiime
METaJLJIbI M UX
COCTMHCHUS
Brruncnenus
10 YPaBHEHUSIM
XUMHYECKHUX
peaKuuii, eciu
OJIMH M3
PearcHTon at but6mmoreka [IOK
60 B H30BITKE WK https://m.edsoo.ru/0

COJICPXKUT
MIPUMECH.
Breranciaenus
MacCOBOM 01
BBIXO/a
MPOJIyKTa
peakiuu

0ael750



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

O6o0meHue u
61 cUCTeEMaTH3alu 1
sl 3HAHUM
KoHnTtponbHas
pabora Ne4 o
6 TeMe ) 1
«Baxueimue
METaJUIbl U UX
COCTMHECHUS
BemecTtBa u
MaTepuasl B Bu6muotexa [JOK
63 [IOBCETHEBHON 1 https://m.edso0.ru/0
KU3HA 0ae3f50
YyeJIoBeKa
Amireckoe bubmoreka [{OK
64 ZirpﬂgHeHHeu 1 https://m.edso0.ru/0
PyHAIOMEH 0ae4270
CpebI
Ports xmiit B bubmoreka [{OK
65 S zii)l{rilflecxnx 1 https://m.edsoo.ru/0
0ae4270
npo0em
PesepBHbIit
YPOK. bubmmoreka [JOK
66 O6o0mmeHue u 1 https://m.edsoo.ru/0
cUcTeMaTH3aIu 0ae0dOa
sl 3HAHUM
Pe3epBHbIit
YPOK. bubmmoreka [JOK
67 O6o0mmeHue u 1 https://m.edsoo.ru/0
cUCTEMATH3aA 0adb33c¢
sl 3HAHUM
PesepBHbIit
YPOK. bubmmoreka [JOK
68 O6o0meHue u 1 https://m.edsoo.ru/0
cUCTEMAaTH3aNA 0ad9cb2
sl 3HAHUM
OBIIEE
KOJIMYECTBO 68
YACOB I1O

I[TPOIT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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