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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1o XMMHMHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs COCTaBJIeHA HAa OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTENbHON NpOrpaMMbl OCHOBHOI'O OOILEro
obOpazoBanus, npeactaBieHHbx B PI'OC OO0, a taxke Ha ocHOBE (enepaibHONW pabodeil mporpaMmbl
BOCIIUTAHUS U C Y4ETOM KOHIICTILIMHU IPEToAaBaHusl y4eOHOTO mpenmera «XuMus» B 00pa3oBaTeIbHBIX
opranusanusax Poccuniickoit denepanun.

[TporpamMma o xumuM Ja€T MpeAcTaBICHUE O HeNsX, 00Iel ctpaTerud o0ydeHus, BOCIIUTAHUS U
pa3BUTHA OOYYAIOIIMXCS CPEJACTBAMH Y4eOHOro MpeaMeTa, yCTaHABIMBACT 00s3aTelbHOE MpeIMETHOE
coJiepyKaHue, IPEeyCMaTPUBAET PACIIPENEIEHHE €T0 10 KJlaccaM U CTPYKTYPUPOBAHUE 110 pa3jieiaM U TeMam
IIPOrpaMMBbl 110 XHUMHUH, ONPEJENSIET KOJIMYECTBEHHBIE M KAUECTBEHHBIE XapaKTEPUCTHKU COJACpPKaHUS,
PEKOMEHIyEMYIO TIOCIE0BATEIBbHOCTh U3YUECHUSI XUMUHU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€I, JIOTUKHU y4eOHOT0 MpoLiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaroIMXCs, OMpeieisieT BO3MOKHOCTH
npeaMeTa IS pealin3alny TpeOOBaHMi K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl
Ha YPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHus, a Takke TpeOOBaHUU K pe3yjpTaTaM OOy4eHMs] XMMHM Ha
YpOBHE 1ieNieil W3y4eHHs TMpeAMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATENBHOM AESITENbHOCTU
00y4aroIerocs Mo OCBOCHUIO Y4eOHOTO CO/Iep KaHMUS.

3HaHWE XUMHUH CIYXHT OCHOBOW Ui (POpMHUPOBAaHUS MHPOBO33PEHHS] OOYYAIOLIETOCS, €ro
MPEJICTaBICHU O MaTepuajibHOM €AUHCTBE MHpa, BAXKHYIO pPOJb HrparoT (OpMUPYEMBIE XUMUEH
MIPEJICTABJICHUS O B3aMMOIPEBPALICHHUSIX SHEPTUU M 00 PBOJIOLUU BEIIECTB B MPHUPOJE, O MYTIX PELICHHS
rII00aNBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUILEBON U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3alil BO3MOXKHOCTEH [UIsi caMopasBUTHS U (OPMUPOBAHUSA KYIbTYpPbI
JUYHOCTH, €€ o011el U (PyHKIIMOHATILHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (DOpMHpPOBaHHE MBILIUIEHNS U TBOPUYECKUX CIIOCOOHOCTEN 00yJaromuxcs, HaBbIKOB
UX CaMOCTOSITEJIbHOM Y4eOHOM JesTeNbHOCTH, SKCHEPHMEHTANbHBIX M MCCIEI0BaTENIbCKUX YMEHUH,
HEO0OXOIMMBIX KaK B ITIOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATBHON JeSITEbHOCTH;

3HAKOMHUT €O CIEU(PHUKON HAYYHOTO MBIIICHUS, 3aKJa/(bIBA€T OCHOBBI 1IEJIOCTHOTO B3IUIAJa Ha
€IMHCTBO MPHUPOJIBI U YETIOBEKA, SBIISETCS OTBETCTBEHHBIM 3TAllOM B (HOPMUPOBAHUM €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH O0yYaroIuxcs;

croco6cTByeT (OPMUPOBAHMIO IIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-HAayYHBIM 3HAHUSM, K
IPUpPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOrMYECKOe 00pazoBaHue 00yYaroIIUXCsl.

JlaHHble HampaBieHHUsI B OOyYEeHMH XUMHM O0ECIeUHBAIOTCS CHEHM(PUKON colepx aHUsd y4eOHOro
IpenMeTa, KOTOPBIN SIBJISIETCS MeNaroruyeck aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HayKu XUMUHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOIO 0OIIero oOpa3oBaHUs OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIUMUCS CUCTEMBbI TEPBOHAYATBHBIX TOHATHI XMMHUH, OCHOB HEOPTaHMYECKOW XUMUHU M HEKOTOPBIX
OTJIENbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUH.

CtpyKTypa coliep:kaHus IporpaMMbl IO XUMUU CPOPMHUPOBAHA Ha OCHOBE CHCTEMHOTO MOJX0Ja K
e€ n3yuenuto. ConeprkaHue CKIIAAbIBAETCS U3 CHUCTEMBI MOHATUN O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U
CHCTEMBbl MOHATUI O XUMHUYECKOH peakiuu. O0€ 3TH CUCTEMbI CTPYKTYPHO OpraHW30BaHbl MO MPUHIIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUI Pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS! KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMY;

— YUYEHHSI O CTPOEHHH aToMa U XUMUYECKOH CBS3H;



— IpEeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIINH BELIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH IOJYUYEHHBIX U OCMBICIEHHBIX
(aKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OHOTO YPOBHS K IPYrOMY, BHIIIONHSASA (YHKIUN OOBSICHEHHS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOYKHOCTEH IPAKTUYECKOTO IPUMEHEHHS U TOJYy4YEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpamMMbl 10 XUMHH CHOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O XUMHYECKON
COCTAaBJAIOLIEH HAYyYHOU KapTUHBI MUpPa B JIOTUKE €€ CUCTEMHOM NMPHUPOJbI, HEHHOCTHOTO OTHOLLICHUS K
Hay4HOMY 3HAHHMIO U METOJaM ITO3HAaHUs B HayKe. V3yueHrne XuMUU NPOUCXOJUT C IPUBJICUEHUEM 3HAHUN
13 paHee M3YYCHHBIX yueOHBIX npeameToB: «OKpykaromuil Mupy, «bruonorus. 5—7 kinaccel» u «dusuka. 7
KJIacC».

[Tpu u3ydeHNr XUMHUU TIPOUCXOIUT (POPMUPOBAHIE 3HAHNI OCHOB XMMHUYECKON HAYKH KaK 001acTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON NIEATEIbHOCTH 4YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphI. 3a7aua y4eOHOro MpeiMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUN
— BaXHEWMMX (HaKTOB, TOHATHHA, 3aKOHOB M TEOPETHUYECKUX IMOJOXKEHHUU, JOCTYIHBIX OOO0OIIECHUI
MHPOBO33PEHUYECKOr0 XapakTepa, fA3blka HAyKH, B NPUOOLICHHMM K HAyYHbIM METOAAM IO3HAHUS IIPU
W3YYEHHUHU BEIECTB U XUMUYECKHX peakluid, B JOPMUPOBAHUU U PA3BUTUU MMO3HABATEIBHBIX YMEHUNA U HX
MPUMEHEHUU B Y4eOHO-TI03HABATEIHHOU U yueOHO-UCCIIEeOBATENBLCKON AESITENbHOCTH, OCBOCHUU MPAaBUII
0e30macHOTo 0OpaIeHus ¢ BEIIEeCTBAMH B TOBCEHEBHOM JKU3HU.

[Tpy u3yyeHnn XMMUU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHMs BaXXHOE 3HAUCHHE MPHOOpETH
TaKue LeNH, Kak:

— (opmupoBaHMEe MHTEIUIEKTYalbHO pA3BUTON JHMYHOCTH, TOTOBOM K €aMOOOpPa30BaHHUIO,
COTPYJTHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PELICHHH, CHocOoOHON amganTupoBaThcsi K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HaIpaBJIEHHOCTh 00Y4YEHUSI HA CUCTEMATHYECKOE NPUOOLIEHHE 00y arOIUXCs K CAMOCTOSTENIbHOM
MO3HABATENIBHON JIEATEIBHOCTH, HAYYHBIM METOJAaM MO3HaHHS, (OPMUPYIOIIUM MOTHBAIUIO U PAa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

— o0ecrieyeHue ycaoBui, CIOCOOCTBYIOMIMX MTPHUOOPETEHUIO 00YUAIOIITUMUCS OTIBITA pa3HOOOPa3HOM
NeSITEIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIIMH), MMEIOIMINX
YHUBEPCAJIbHOE 3HAYEHUE JIJISl PA3INYHBIX BUJIOB IE€ATEIbHOCTH;

— (opmupoBanue oOuiel (yHKIMOHAIBHON U €CTECTBEHHO-HAyYHOH IPaMOTHOCTH, B TOM 4YHCIE
YMEHUH OOBSACHATH U OICHUBATH SIBICHUS OKPY)KAIOIIET0 MUPA, UCTIONB3YSl 3HAHUS U OIBIT, OTy4YeHHbBIC
MpU W3YYECHUU XUMHUHU, TPUMEHSATh UX TPHU PEIICHUH MNpOoOJIeM B TMOBCEIHEBHOW >XWU3HU M TPYIOBOU
NeSITENIbHOCTH;

— (¢opmMupoBaHue y OOy4arOIMXCs TyMaHUCTHYECKHX OTHOILEHHWH, MOHMMAaHUS II€HHOCTU
XUMHAYECKUX 3HAHUM Ui BBIPAOOTKM HKOJOTMUYECKH IIeJIeCO00pa3HOro MOBEJEHUS B OBITY U TPYHOBOU
JEATEIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3[J0POBBS M OKPYKAIOLIEH IPUPOJHON CPEIbI;

— pa3BUTHE MOTHUBAIIMH K 00Y4YEHHUIO0, CTIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHUIO HA OCHOBE
YCBOGHHSI  OOIIEYETIOBEUYEeCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpDY mipoduis u
HaNpaBJICHHOCTH JaJlbHENIIEr0 00yYeHHUS.

O011ee 4ncIo YacoB, OTBEIEHHBIX I U3YUEHUsI XUMHH B 9 Ki1acce — 68 4acoB.

COAEP) KAHUE OBYUYEHUSA

9 KJIACC

BemecTBo 1 xXumMHUYecKasi peakuus

Ilepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuyeckux snemeHToB [[. M. Menneneesa.
Ctpoenue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB XHUMHYECKHX DJIEMEHTOB IEPBBIX TPEX



NEPUOJIOB, KM, KAJIBLUSA U UX COEIMHEHUH B COOTBETCTBUHU C IIOJIOKEHHUEM 31eMeHTOB B [leproanueckoii
CUCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMUYECKOW CBA3H. THUIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BELLECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUIAa XMMUYECKOH CBSI3H.

Knaccugukanus 1 HOMEHKJIAaTypa HEOpPraHMYECKMX BEIIEeCTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIMXCS K Pa3IM4YHbIM KJIacCaM HEOPraHWYECKUX COEAMHEHUN, TEHETUYECKas CBSA3b HEOPTaHUYECKUX
BELIECTB.

Knaccugpukanus XUMMYECKMX peakUUil IO pa3IuyHbIM INpU3HaKaM (10 YUCIy U COCTaBy
YUYacCTBYIOLIMX B pEaKUUM BEILIECTB, M0 TEIUIOBOMY 3P QEKTy, MO H3MEHEHHIO CTElEHEH OKUCIIECHUS
XUMHYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, TO YYaCTHIO Karamm3aTopa). DK30- H SHIOTEPMHYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsTHE O cCKOpOCTH XUMHUYECKOH peakuuu. ITonsTre 00 00paTUMBIX U HEOOPATUMBIX XMMUYECKUX
peakuusx. IloHsATHE O TOMOrE€HHBIX M TIeTeporeHHbIX peakuusax. Ilonstue o karamuse. [lonstue o
XMMHUYECKOM paBHOBeCUU. DakTOphl, BIUAIOIIME HA CKOPOCTb XMMHUYECKOW pEaKUUu MU IOJOKEHHUE
XUMHUYECKOT'O PABHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ pPEaKUUHM,  3JEKTPOHHBIM  OalaHC  OKUCIUTENBHO-
BOCCTAHOBUTENIbHOM peakiuu. CocTaBlieHHME YpaBHEHUI OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM ¢
HCI0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust MEKTPONIUTUYECKON AUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOJIuThl. KaTHOHBI, aHHOHBI.
MexaHu3M IUCCOLMALIMN BEILIECTB C PA3IMYHBIMUA BHJIAMU XMMHYECKOM CBs3U. CTEneHb IUCCOLMALIUN.
CunbHble U crabble AIEKTPOIUTHI.

Peakumm woHHOrO OOMEHa. YCIOBHS NPOTEKaHHWS pPEAKIWKd HOHHOTO OOMEHa, IIOJHBIE U
COKpaIll¢HHbIC HOHHBIE YpaBHEHUS peakiiuidi. CBONCTBA KUCIOT, OCHOBAHHM U COJICH B CBETE MPE/ICTABIICHUIMA
00 31eKTponuTHYeCKON Auccounanuy. KauecTBeHHble peakiiuy Ha HOHBL. [IoHsTHE O THapOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJENSIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METaIOB U
HeMeTaJsIoB (rpaduTa M anMmasa), CIOKHBIX BEHIECTB (XJIOpUJAa HATpHsl), UCCIEOBAaHUE 3aBUCUMOCTU
CKOPOCTHM  XMMHMYECKOM  peakIMM OT  BO3JACHCTBHS  pa3iaMuyHBIX  (PAKTOPOB,  MCCIEJOBAHUE
3JIEKTPOIIPOBOITHOCTH PACTBOPOB BELIECTB, MpOIecca JUCCOIMALMU KUCIIOT, 1esloueil  cosel (BO3MOXKHO
UCIOJIb30BaHUE BHJIEO MAaTEpUaoOB), MPOBEJIEHUE OMBITOB, WUIIOCTPUPYIOUIMX MPU3HAKK HPOTEKAHUS
peaknuii moHHOro oOMeHa (0Opa3oBaHME OCaJKa, BBIJCICHHE Ta3a, 00pa3oBaHHE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  peakuuil (ropeHue, peaxiuu
pas3NoKeHus!, COEJMHEHNS ), pAaCIIO3HaBaHUE HEOPTaHUUECKUX BEIIECTB C MOMOILBIO KAUeCTBEHHBIX pPeaKIuil
Ha MOHBI, pellIeHNe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX cOeJUHEHUS

OOmast xapakTepucTuka ranoreHoB. OcOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE CTENEHU
okucieHus. CtpoeHue U pu3nyeckre CBOMCTBA MPOCTHIX BELIECTB — rAJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha
npuMepe xjopa (B3auMOJEWCTBHE C MeTallylaMH, HeMeTalUlaMH, Ieiaoyamu). XiopoBogopon. ComsHas
KHCIIOTa, XUMUYECKHE CBOWCTBA, MTOJIy4eHue, TpUMeHeHue. J{eficTBue XJjiopa 1 XJI0poBOJ0pO/1a Ha OpraHU3M
yenoBeKa. BaxkHelne XIopuasl ¥ MX HaX0XKIEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmbsl. OcoO€HHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIe
creneHn okucieHus. CTpoeHne M (PU3MUECKHEe CBOWCTBAa MPOCTHIX BEUIECTB — KHUCIOPOAA M CEpHI.
AnnoTpornHble MOIUGUKALIMU KUCIOpOAa U cepbl. XUMHUECKHUE CBOMCTBA cepbl. CepoBOIOPOI, CTPOCHHE,
¢usnyeckre U XuMUUeckue cBoiicTBa. OKCHIBI Cepbl KaK MPEICTaBUTEIN KHUCIOTHBIX OKCHIOB. CepHas
KHUCJIOTa, (U3MUecCKHe M XUMHUYECKHMEe CBOMCTBa (0OLIMEe Kak MpEeJCTaBUTENs Kiacca KHCIOT U
cnenuduueckre). XUMUYECKUE PeaKkIuy, JeKallle B OCHOBE IPOMBIIIIEHHOTO CI10co0a MOIy4eHHs CEpHOM



KUCIOTHI. [IpuMenenne cepHoit KuciaoThl. COM CEPHOU KUCIIOTHI, KAYECTBEHHAs PEaKiusl Ha CyIb(aT-1oH.
HaxoxneHue ceppl U €€ COCAMHEHUN B IPUPOAE. XUMHUUYECKOE 3arps3HEHHUE OKPYXKAlOLEH Cpelsl
COCAMHEHUSIMH Cepbl (KHCIOTHBIC TOXAM, 3arpsA3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPALLECHUS.

OO6mas xapakTtepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
CTETIEHN OKHCJICHUA. A30T, paclpoCTpaHEHHE B MpHUpPoOJe, (PU3NYECKHE U XHMHUYECKHE CBOMCTBA.
KpyroBopor a3zora B mpupone. AMMHAK, €ro (U3MYECKHe M XUMHUYECKHE CBOWCTBA, IOJyuYe€HUE HU
npuMmenenue. Conu aMMOHMSI, WX (PU3MYECKHE U XUMHUYECKHE CBOMCTBa, nmpuMeHeHue. KauecTBeHHas
peaxius Ha MOHBI aMMOHUS. A30THAas KUCII0Ta, €€ MojlydyeHue, (u3nueckue 1 XMuMU4ecKue cBoicTBa (o01ue
KaK IMpeICTaBUTENs Kiacca KUCIOT U crenuduueckue). Mcmonp30Banne HUTPATOB U COJIEH aMMOHHS B
Ka4yecTBE MHUHEPAIbHBIX yIOOpeHnH. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpe/ibl COeTMHEHUAMH a30Ta
(KUCIOTHBIC OXKIH, 3arpsi3HEHUE BO3/yXa, MOYBBI U BOJOEMOB). Dochop, amnoTponHbie MoAUPUKAIIIH
dbocdopa, puzndeckue n xumuueckue cBoiictBa. Okcun dpocdopa (V) u dhochopnHas kuciora, GU3HIECKUE
Y XUMHUYECKHE CBOMCTBA, MoTy4eHue. Vicnonp3oBanue GpochaToB B Ka4eCTBE MUHEPATIBHBIX YIOOPEHUH.

OO6mas xapaktepuctuka meMeHToB IV A-rpymnmbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIS
CTETeHU OKHUCIEHUS. YTJIepo, aJlIOTPONHbIe MOAU(UKAIINY, pAaCIPOCTpaHEHUE B IPUPOAE, PU3nUecKHe U
XUMHUYecKue cBoiicTBa. AncopOrusi. KpyroBoport yriepona B pupoae. OKcuabl yriepoaa, ux Gpusndeckue
¥ XUMHYECKHE CBOWCTBA, NEHCTBUE HA >KUBBIE OPTaHU3MBI, TMOIYYEeHHE W NMPHUMEHEHHE. DKOJIOTHYECKHE
npoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yriepoma (IV), rumore3a r1100anbHOrO TOTEIUICHHUS KJIMMATA,
napHUKOBBIN 3 (dekT. YronpHas KUCIOTa U €€ CONH, NX (PU3nUecKre 1 XUMUYECKUE CBOICTBA, MOTyYCHHE
u npumeHeHue. KauecTBeHHass peakiuss Ha KapOoHaT-uoHbl. Mcrmonb3oBaHHe KapOOHATOB B OBITY,
MEIUIHE, TPOMBIIICHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayabHBIC MOHATHS 00 OPTrAaHUYECKHUX BEIIECTBAX KaK O COSTMHEHHSX yriiepoaa (MeTaH, 3TaH,
STHUJIEH, alleTUJICH, ATAHOJ, TJIUIEPUH, YKCYCHAas KHcIoTa). [I[pupoaHbie HCTOYHHUKH YTIE€BOI0POAOB (Yrob,
MPUPOAHBIN Ta3, HE(PTh), TPOAYKTHI MX MepepadoTku (OEH3WH), UX POJb B OBITY U MPOMBIILICHHOCTH.
[ToHsATHE O OMOJOTHYECKU BaKHBIX BEUIECTBAX: XKHUPaX, OEIKaxX, YrIeBoJaxX — U UX POJIM B )KU3HU YEIIOBEKA.
MarepuanbHOE €TUHCTBO OPTaHHYECKUX U HEOPTAHWIECKUX COSTUHEHHA.

Kpemuuii, ero ¢usnueckue u XMMHYECKHE CBOICTBa, MoiyueHUEe W TMpuMeHeHue. CoeluHeHUs
KpemHus B mpupoje. Obuue npeacrapneHus oo okcuae kpemuus (1V) u kpemaueBoii kucnore. CUITHUKATHL,
UX WUCIOJNB30BaHUE B OBITY, B NMPOMBINUICHHOCTH. BakHeHIIne CTpOUTEIbHBIE MaTepHallbl: KepaMmHKa,
CTEKJIO, IIEMEHT, OeTOH, jkene300eToH. [Tpobaembl 6€30macHOr0 NCIIOIB30BAHUS CTPOUTEIHHBIX MATEPUATIOB
B MTOBCE/THEBHOM KM3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHre oOpa3lOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSHON KHCIIOTHI, IPOBEICHUE
Ka4eCTBEHHBIX PEAKINii Ha XJIOPU-UOHBI ¥ HAOIOICHHE TIPU3HAKOB UX TPOTEKAHUS, OTIBITH, OTPAKAIOIINE
¢dbu3nyeckue M XHUMHUYECKHE CBOWCTBA TaJOTEHOB M WX COCAMHEHHWH (BO3MOXKHO HCIIOIb30BAHHE
BUJIEOMATEPHAJIOB), O3HAKOMJIEHHE ¢ 00pa3liaMH XJIOPHIOB (TalTOreHUA0B), O3HAKOMIIEHHE ¢ oOpa3lamu
ceppl W €€ COCAMHEHUSMH (BO3MOYKHO HCIIOIB30BaHUE BHICOMATEpUANIOB), HAONIOJIEHHE Ipolecca
oOyriuBaHUs caxapa MOJ JeCTBHEM KOHIICHTPUPOBAHHON CEPHON KHCIOTHI, M3YYEHHE XHMHUYECKUX
CBOMCTB pa30aBJICHHON CEpHOW KHCIOTHI, MPOBEACHHE KAueCTBEHHOW peakiuu Ha Cyab(haT-uoH u
HaOItoIeHne MpU3HaKa e€ MPOTeKaHus, 03HAKOMJICHHE ¢ (PM3MUECKUMHU CBOMCTBAaMU a30Ta, hocdopa u ux
COEUHEHNH (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEpUaoB), oOpazllaMHd a30THBIX M (PocHOpHBIX
ynoOpeHnii, ToNydeHne, COOMpaHWe, paclo3HaBaHWE M W3yYeHHE CBOWCTB aMMHaKa, IPOBEICHHE
KAueCTBEHHBIX pEaKIHii Ha HOH aMMOHHUsA W ¢docdaT-uOH U HU3yYeHUE NPU3HAKOB HMX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTBI C MeAblo (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB), HM3YYCHHE MOJEIEeH KpPUCTAUIMUYECKUX pEemETOK anmasa, rpadura, ¢yiepeHa,



03HAKOMJICHHE C TIPOIIECCOM aJICOPOIIMH PAaCTBOPEHHBIX BEIIECCTB aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM
MPOTUBOTA3a, MOJIy4eHUE, COONpaHue, pacliO3HABAHKE U M3YUE€HUE CBOWCTB YIIIEKUCIIOTO Ta3a, MPOBEICHUE
KAUeCTBEHHBIX pPEaKIMii Ha KapOOHAT W CHIMKAT-UOHBI M UW3YyYCHHE MPU3HAKOB HX MPOTEKAHUS,
O03HAKOMJICHHE C MPOJYKIIMEH CHUIMKATHON MPOMBIIIJICHHOCTH, PELICHHE SKCIIEPUMEHTAIbHBIX 3aJlad 10
TeMe «BakHeHIe HeMeTauIbl U UX COSTMHEHU.

MeTaJ/jibl M MX COeTUHEHNS

OO0mias XxapakTepuCTUKa XUMHUYECKHUX JJIEMEHTOB — METAJJIOB HAa OCHOBAHHUM HX TIOJOKEHUS B
[Tepuonuueckoit cucreme xumuueckux annemeHtoB JI. M. MenaeneeBa u ctpoeHusi atomoB. CTtpoeHue
METaJUIOB. MeTayuindeckas CBsi3b U METAJUIMYECKash KPUCTAJUIMYECKas peleTKa. DIEKTPOXUMUYECKUHN Pl
HanpsDKeHUH MetaimioB. PU3NYECKUe M XUMHUYECKHE CBOIcTBa MeTauioB. OOmue crocoObl MOTy4YeHUs
MeTayioB. [IoHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT KOppo3un. CIuiaBhl (CTamb,
YyT'yH, TIOPATIOMUHUHN, OpOH3a) U MX IPUMEHEHHUE B OBITY U IPOMBIIUICHHOCTH.

[llenounbie meTauibl: NojokeHue B llepmoamdeckoid cucreme xumudeckux snnemeHtoB I U.
MenpeneeBa, CTpoeHUE X aTOMOB, HaxOJeHHE B mpupoje. Ousndeckne u XMMHUUYECKHE CBOWCTBA (Ha
npuMepe HaTpus U Kaiausi). OKCUIIBI U TUAPOKCHUABI HATpUs U Kanus. [I[puMeHeHne MenToYHbIX METaUIOB 1
UX COEOUHEHUMN.

[IlenoyHo3emMenbHBICE METAJIBI MarHuid M Kajbluid: moJjioxkeHue B Ilepumoaudeckor cucreme
XUMH4YECKUX 3neMeHTOoB JI. 1. MenneneeBa, CTpOEHME UX aTOMOB, HaX0KJACHUE B ipupojie. Pusnyeckue u
XUMHUYECKHUE CBOMCTBA MAarHus U Kayblivs. BaxHeimue coequHeHus Kaublus (OKCH, TUAPOKCUI, COJIN).
XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AntoMunuii: nonoxkenue B Ilepuoamdeckoit cucreme xumudeckux anemeHtoB J[. Y. Menneneena,
CTPOCHHE aTOMa, HaXOXKACHHUE B MpHpoae. PU3NIECKIEe B XUMUIECKIE CBONCTBA aIFOMHHMS. AM(OTEPHBIC
CBOMCTBA OKCH/IA U THIPOKCH/IA AITFOMUHUS.

Kene3o: nonoxenue B llepuogmueckoit cucreme xumuueckux snnemeHToB J[. M. Menneneena,
CTPOCHHE aTOMa, HaxOXJeHHWE B Mpupoje. Pu3nMyecKue U XUMHUYECKUE CBOWCTBa xeneza. OKCHIbL,
ruapokcubl U conu xxenesa (1) u sxenesa (111), ux cocras, cBoWCTBA U MOTyYEHUE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C 00pasllaMd METalZIOB W CIUIaBOB, MX (U3UYECKUMHU CBOMCTBAMH, HU3YYCHHUE
pE3yNbTaTOB KOPPO3WU METAIOB (BO3MOXKHO HCIOJB30BaHUE BUJECOMATEPHANIOB), OCOOEHHOCTEU
B3aUMOJICHCTBUSI OKCHJIa KaJIbIIMSI M HATpUsi C BOJOM (BO3MOXHO HCIOJBb30BaHUE BUIEOMATEPHAIIOB),
HCCIIEIOBAaHUE CBOMCTB KECTKON BOJIBI, MMPOIIECCa TOPEHUSI Keje3a B KUCTIOPOo/ie (BO3ZMOXKHO HCIIOIh30BaHNE
BUJICOMATEPHANIOB), TPU3HAKOB MPOTEKAaHHS KAYECTBEHHBIX pEaKlHWii Ha HWOHBI: MarHus, KaJbIus,
ANIOMUHHS, IIMHKA, skene3a (1) u sxenesa (1), menu (1), HaGnroaeHne u onMcaHUE MPOIECCOB OKPAITUBAHUS
TJIaMEHU MOHAMU HATPUsl, KAJIUS U KaJIbIHs (BO3MOKHO UCIOJIb30BAaHUE BUIEOMATEPHUAIIOB), UCCIICIOBAHNE
aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATFOMUHMS U THAPOKCHU/IA IIMHKA, PEIICHHE IKCIIEPUMEHTAIbHBIX 3a7a4
mo Teme «BajkHeiie MeTallIbl U X COSAUHCHUS.

XuMus M OKpyKamouas cpeia

BemiectBa 1 maTepuainbl B TOBCEHEBHOM KU3HU YelloBeKa. bezonacHoe Mcmoib30BaHNe BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas moMoIpb Mpu XUMUYECKHUX 0JKOTaX U OTPABIICHHUSX.

XUMHYECKOE 3arpsi3HEeHUE OKpPYKaoIIel cpesl (peIenbHast TOMyCTUMAas KOHIICHTPAIHS BEIIECTB,
nanee — [1J1K). Poibp XxuMuu B pelieHN# SKOJI0OTHIECKIX TTPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJUMEPHBIE MATEPUAIBI).

Mescnpeomemnuie ceazu



Peanm3anns MeXnpeIMeTHBIX CBA3€H NMpH HM3y4eHWH XUMHH B 9 Kjacce OCYIIECTBISIETCS depe3
UCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK M MOHSATHH, SBISIOMINUXCS CUCTEMHBIMU
IUISL OTACTBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIHKIIA.

OOmue ecTecTBEeHHO-HAayYHbIE TOHATHUS: HayYHbIH (pakT, TUIOTE3a, 3aKOH, TEOPHS, aHAIIN3, CUHTE3,
KJIaccuuKanus, NePUOANYHOCTh, HAOIIONEHHE, SKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEb,
SBJICHHUE, TAPHUKOBBIN 3((EKT, TEXHOJIOTUS, MAaTEPUAIIBI.

dwusmka: Marepus, aToM, 3JEKTPOH, IPOTOH, HEHTPOH, MOH, HYKJIHJ, U30TOIIbI, PaIUO0AKTUBHOCTS,
MOJIEKYJIa, JIIEKTPUYECKUH 3apsi]], TPOBOIHUKH, TIOIYITPOBOJHUKH, TUIICKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Teso, 00bEM, arperaTHoe COCTOSIHUE BEIeCTBa, ra3, pacTBOP, pACTBOPUMOCTb, KPHCTAJUINYECKas peIeTKa,
CIUIaBbl, (PU3NYECKHUE BEIWYHMHBI, €AMHUIBI U3MEPEHUsS,, KOCMHYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/IBI,
Counnue.

buonorus: QortocuHTe3, ApIXaHWe, Ouocdepa, HKOCHUCTEMa, MHHEPAIbHBIC  YIOOpEHHS,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

['eorpadusa: atmocdepa, ruapochepa, MHHEpaibl, TOPHBIE TOPOABI, IOJIE3HBIE HCKOIAEMBbIE,
TOTLTUBO, BOJTHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUsA ITPOI'PAMMBLI 110 XUMHUHMU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOI'O O0IIEro oOpa3oBaHUs JOCTUTAIOTCS B
Xo7ie OOydeHUs XMMHUHU B EIMHCTBE YYE€OHOH M BOCHUTATEIBHON NEATEIBHOCTH B COOTBETCTBHH C
TpaJULIMOHHBIMU POCCUNCKUMHU COLTUOKYIIBTYPHBIMU U IyXOBHO-HPaBCTBEHHBIMU LIECHHOCTSIMH, IPUHATBIMU
B 00ILleCTBE IPAaBUIAMU U HOPMaMU IMOBEACHUS U CIIOCOOCTBYIOT ITPOLIECCaM CaMOIIO3HAHMsI, CAMOPA3BUTHUS
U COLIMANIU3aI[MH 00yUYaroIIUXCsl.

JIn4HOCTHBIE pPE3yabTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN U PACHIMPEHUE ONBITA JIEATEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTu:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

LIEHHOCTHOTO OTHOIIEHHA K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHUYECKOMY M HAy4YHOMY
HACJIEIUIO, TIOHMMaHUsl 3HAYeHHUs] XMMHYECKONH HAyKH B XHU3HU COBPEMEHHOr0 OOIEeCTBa, CIIOCOOHOCTU
BJIa/IETh JOCTOBEPHOI MH(OpMAIIMEH 0 MepeOBbIX JOCTUKEHHUIX U OTKPHITUAX MUPOBOM U OT€UECTBEHHON
XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoiicTBE MUpa M 00IIECTBA;

2) rpaskKIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS O COLMAIbHBIX HOPMaxX M MPaBWJIAaX MEKIUYHOCTHBIX OTHOIIEHUH B KOJUJIEKTHBE,
KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B O0ILIECTBEHHO MOJIE3HOM, yueOHOUCCIIEI0BATEIbCKOM, TBOPUECKOUN U
APYTUX BHUJIAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOH AEATENbHOCTH MPH BBITOJHEHUN
y4eOHBIX, TO3HABATENIbHBIX 3ajlay, BBINOJHEHMH XHUMHMYECKMX HKCIHEPUMEHTOB, CO3JaHUM Y4eOHBIX
MIPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAaHHUIO M B3aMOIIOMOIIIM B MIPOLIECCE 3TON yueOHO! 1eATeIbHOCTH,
TOTOBHOCTH OLIEHHWBAaTh CBOE MOBEJIEHUE M IMOCTYINKHM CBOMX TOBapHILNEH C IMO3WIMU HPABCTBEHHBIX U
IIPaBOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE TMPEACTABIECHUS O BEUIECTBE U XHMHUYECKON peaklUH, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U COCTABIIAIOIINE OCHOBY JUIsl MOHHUMAaHUS CYIIHOCTH Hay4HOMU
KapTUHbl MHUpA, TNPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSl MPHUPOJBI, B3aWMOCBS3SIX
4eJI0BEKA C IPUPOJHON CPENloil, O poJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTE;



MO03HABATE/IbHBIE MOTHUBBI, HANIPABJICHHbIE HA TIOJyYEHHE HOBBIX 3HAHHUM MO XMMHH, HEOOXOAUMbIE
IUIE  OOBSCHEHUs HaOJIOIaeMBbIX TIPOIECCOB M  SBICHUH, TO3HABATEIbHOW, WH(HOPMAIMOHHONH U
YUTATENIbCKOM KYJIBTYpHl, B TOM YHCJE HAaBBIKOB CAMOCTOATENBHOH pPabOThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

uHTEpeC K OOYyYEeHHI0O U TO3HAHHIO, JI0O03HATEIBHOCTh, T'OTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHUI0, TMPOCKTHON U HCCIENOBATEIbCKOM JIEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTU U YPOBHS O0y4YEHUS B ajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIHTYPBI 3/10POBbSI:

OCO3HAHUE IIEHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3/I0POBbIO, YCTAaHOBKHM Ha
3JI0POBBIIl 00pa3 >KM3HH, OCO3HAHME MOCIEICTBUI M HENPHUIATHE BPEIHBIX NpPUBBIUEK (ymoTpeOneHus
aJIKOTOJIs, HAPKOTUKOB, KYPEeHHUs1), HEOOXOUMOCTH COOIIOZCHHUS MTPaBHiI O€30MACHOCTH NP OOPAIICHUH C
XUMHYECKUMHU BEIIECTBAMU B ObITY U pealbHOMN KU3HU;

5) TPy10BOr0 BOCIIMTAHMS

MHTEpEC K MPAKTHYECKOMY M3yYCHHIO TPo(eccuii U Tpyna pa3inyHOro poja, YBaKECHUE K TPy H
pe3yibTaTaM TPyI0BOH AEATEIbHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHUS IIPEAMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHBIM BHIOOP HMHIWBHUYaTbHOM TPAaeKTOPUM MPOAOJDKEHUS 00pa3oBaHUs C YYETOM JTUYHOCTHBIX
UHTEPECOB M CHOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB M MOTPeOHOCTEH, YCHEIIHON
npoeCCHOHATLHON JIEATETFHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHHWI, TOTOBHOCTh aJalTHPOBAThCS B
npodeCCHOHATBLHON Cpejie;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH LieJiecooOpa3Hoe OTHOILIEHUE K IPUPO/Ie KaK HCTOUHUKY )KM3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMS, INOHMMAaHHME IEHHOCTH 3/J0pPOBOIO0 W 0O€30MacHOro o0pa3a »KHU3HU, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (PU3MUECKOMY U IICUXHMUYECKOMY 37I0POBBIO, OCO3HAHUE IEHHOCTH COOITIOICHHUS
mpaBmJ1 0€3011aCHOTO MOBEICHUS MTPU PabOTE C BEIIECTBAMH, a TAKXKE B CUTYAIUSAX, YTPOKAIOIIUX 30POBHIO
U KM3HH JIIOJIEH;

CIIOCOOHOCTH NPHUMEHATh 3HAHUSA, IOJIydaeMble IMpPU H3YYEHUU XUMHM, JUIsl pElIeHHs 3ajad,
CBA3AHHBIX C OKpYXKalOLIEHd NPUPOJHON CPENoM, IS MOBBIIIEHUS YPOBHS JKOJOTMYECKOM KYJIbTYpHI,
OCO3HAaHUS II00ATLHOTO XapaKTepa KOJOTHYECKUX MPOOIeM U MyTel UX pelIeHUs MOCPEICTBOM METOOB
XUMHUHU, OSKOJOTMYECKOrO0  MBIIIJIEHUs, YMEHHMS PYKOBOJICTBOBATbCS KM B  IO3HABaTEJIbHOM,
KOMMYHUKATUBHOMN U COIMAJIbHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B cocTaBe MeTanpeMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAUUMBIE 151 YOPMHUPOBAHUS MUPOBO33PEHUS
oOleHay4Hble TTOHATHUS (3aKOH, TEOpHsi, MPUHIINI, THUIOTE3a, (aKT, CHUCTEMa, MPOIEeCC, IKCIIEPUMEHT U
JpYyToe.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IpeIMeTaxX U MO3BOJSIOT Ha OCHOBE
3HAHUW M3 ATHX MPEAMETOB (HOPMHpPOBATH MPEICTaBICHHE O IEJIOCTHOM HAy4yHOW KapTUHE MHpa, U
yHHUBEpCaIbHbIE y4yeOHble NIeHCTBUs (TIO3HABATEeNbHBIE, KOMMYHUKATHBHBIC, PETYISTHBHBIE), KOTOpPHIE
obecrieunBarOT (HOPMHUPOBAHHNE TOTOBHOCTH K CAMOCTOSATEIHRHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
yueOHOM NeSTENbHOCTH.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS

ba3oBble Jornveckue a1eCTBUS:

yMeHI/ISI HUCITIOJIB30BAThH HpI/IéMBI JIOTUYCCKOT'O MBIIIJICHU ST HpI/I OCBOCHHNU 3HaHI/II7IZ paCKpLIBaTB CMBICIT
XUMHUYECKUX TMOHSTUN (BBIAEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAaHABIMWBATH B3aUMOCBS3b C JIPYTHMMHU
MOHATHSIMH ), UCTIOJIB30BATh MOHSATHUS ISl 00BSICHEHUS OTACTHHBIX (DAKTOB U SIBJICHH, BRLIOUPATh OCHOBAHUS
Y KpUTEPHH TS KITACCU(PUKAIIMU XMMHUYECKHUX BEIIECTB U XUMHUUECKHUX PEaKIui, yCTaHABINBATh TPHUUNHHO-



CIICZICTBEHHBIE CBSI3U MEXIY OOBEKTAMM H3YYEHUs, CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTHUBHBIE,
J€IyKTUBHBIE, [10 AaHAJIOTUH ), JIEJIaTh BBIBOJBI U 3aKJIIOUEHUS;

YMEHME IPUMEHATh B IPOLECCE I103HAHUS INOHATHUA (IPEIMETHbIE U METANPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOJIb3YEMbIE B XUMHHU, IPE0OPa30BbIBATh IIUPOKO PUMEHSIEMBIE B
XUMUU MOJIENIbHBIE MPEICTaBICHUS] — XMMUYECKUH 3HAK (CHMBOJ 3JIEMEHTa), XUMuUYeckas (opmyna u
ypaBHEHHE XMMHUYECKOH pEaKIuu — TPU PEIIeHUH Y4eOHO-TI0O3HABATENbHBIX 3a/1ad, C YUETOM ITHX
MO/ICJIbHBIX MPEICTaBICHUH BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKHA N3y4aeMbIX 00BEKTOB
— XUMMUYECKMX BEIIECTB M XHMUYECKHUX pEaKIHi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYUMHHO-
CJICACTBEHHBIE CBS3HM U IPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCAX U SIBJICHUSAX.

ba3oBrle uccienoBare/bCKue 1eHCTBHA:

YMEHHUE HCIIOJIb30BaTh IIOCTABJIICHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IIO3HAHHUs, a TaKKE B
Ka4yecTBE OCHOBBI JUIsl (GOPMUPOBAHUS TUIIOTE3bI IO IPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OomblTa 10 IUIAHUPOBAHHMIO, OPraHM3allMd U IPOBEACHUI0  YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHUE HAOIIOAATH 32 X0JIOM IPOLIECCa, CAMOCTOSITEIHLHO MPOTHO3UPOBATH €T0 Pe3yIbTar,
(bopmynHupoBaTh 0000IIEHHUS 1 BEIBOBI IO PE3YJIbTaTaM MPOBEAEHHOTO OTIBITA, UCCIIEIOBAHMS, COCTABIISATh
oT4€T O poAETIaHHo padorTe.

Patora ¢ undopmanmeii:

yYMEHHUE BBIOWPATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH HH(OPMAIHIO PA3TUYHBIX BHIIOB U (hopMm
IIPEJICTABICHUS], TIOJy4YaeMyl0 W3 pa3HbIX MCTOYHMKOB (HAYyYHO-NOMYJISIpHAs JHUTEpaTypa XUMHUECKOIO
COJIep KaHus, CIIpaBOYHbIE MOcoOUs, pecypchl MHTepHeTa), KpUTUYECKU OLIEHUBATh IPOTHUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHE TPUMEHSATh pPa3JIMYHbIE METOJbl M 3alpOChl NMPH TOHCKE M 0TOOpe HHpopManmuu u
COOTBETCTBYIOIINX JaHHBIX, HEOOXOJMMBIX ISl BBIMOJHEHHUS Y4YeOHBIX M TIO3HABATEIbHBIX 33734
ONpeNeIEHHOr0  TUMA, HNpUOOpeTeHue ombITa B 00JaCTH  MCIOJIb30BAaHUS  MH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOH AKTUBHOT'O UCIIOJIb30BAaHUS Pa3IMYHbIX IOUCKOBBIX
CHUCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMaAIbHYIO (opMy TmpeacTaBieHUss HHOpPMALUU U
WUTIOCTPUPOBATH pelIaeMble 33Ja4l HECIIO)KHBIMU CXEeMaMHU, AMarpaMMaMH, IpyrumMu popmamu rpaduku u
UX KOMOUHAIMSIMU;

YMEHHUE UCII0JIb30BaTh U aHAJIM3UPOBATh B Mpoliecce YUeOHOH U Hcciae10BaTenbCKON AeITeIbHOCTH
MH(OPMALIMI0O O BIIMSHUM TPOMBIIUIEHHOCTH, CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHUE
OKpY>Karole MpUPOTHON CPEbI.

KoMMyHuKaTHBHBIC YHHBEpPCcaIbHbIe Y4eOHbIC JCHCTBHUSA:

YMEHHUS 33/1aBaTh BONPOCHI (B X0JI€ TMayiora 1 (WIn) TUCKYCCUH) MO CYLIECTBY 00CYX1aeMOil TeMBI,
(GbopMyNIMpOBaTh CBOM MPEJIOKEHNUSI OTHOCUTENIBHO BBIOJIHEHUS MTPEIOKEHHON 3a/1auH;

YMEHUsS TPEJCTAaBIATh IOJYYEHHBIE PpE3yJbTaThl INO3HABATEIBHOM JEATEIBHOCTH B YCTHBIX M
MIMCBMEHHBIX TEKCTaX; JEJaTh IPE3CHTALMI0 pPE3YyJIbTATOB BBINOJHEHUS XMMHYECKOTO JKCIEPHUMEHTa
(;1abopaTOpHOTro OIBITa, Ta00PATOPHOM pabOTHI MO HCCIEIOBAHNIO CBOWCTB BEILIECTB, YUEOHOTO NPOEKTA);

YMEHHsSI y4eOHOro COTpYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM IO3HABaTEJbHONH W
UCCIIEIOBATENbCKON NIeATEIbHOCTH TPU PEUICHUH BO3HUKAIONIMX MpoOJeM Ha OCHOBE yuyéTa OO0IIMX
MHTEPECOB U COTIACOBaHUA MO3UIHH (00CyKAeHUs, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbI», KOOPUHALIUS
COBMECTHBIX JICWCTBUI, ONpe/ielieHne KPUTEPUEB 110 OLIEHKE KaueCTBa BHIITOJHEHHOM paboThI U ApyTHe).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:

YMEHHE CaMOCTOSITENIbHO OIpPENENITh LENH JAEITENbHOCTH, IIJIAHUPOBATh, OCYIIECTBIITH,
KOHTPOJIMPOBAaTh W TNPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JESATEIbHOCTb, BHIOMpATh HambOosee
3¢ deKTUBHBIE CIOCOOBI pelIeHUs] YUeOHbIX M MO3HABaTeNbHBIX 3ajlay, CAMOCTOSATENIHO COCTABIATh WM
KOPPEKTUPOBATh NPEMIOKEHHBIA aJrOPUTM JEHCTBUN IPU BBINOJHEHUH 33JaHUN C YYETOM MOJYyYECHHS



HOBBIX 3HaHUHN 00 M3y4aeMbIX 0ObEKTaX — BEIIECTBAX U PEAKIHUIX, OLIECHUBATh COOTBETCTBUE MOJYYEHHOTO
pe3yibTara 3asBJICHHOMN e, yMCHHC HCIIOJIb30BAaTh U AHAJIU3UPOBATL KOHTCKCTHI, MPEAJIAraCMbIC B
YCJIOBUH 3aJJaHHIA.

HPEAMETHBIE PE3YJIbTATDHI

B cocraBe nmpeaMeTHBIX pe3ysbTaTOB MO0 OCBOCHHUIO 00S3aTEILHOTO COJCP)KaHUs, YCTAHOBICHHOTO
JTaHHOU (enepalibHON pabodeld MporpaMMOid, BBIICISIOT: OCBOCHHBIC OOYYAIONIMMHUCS HAyYHBIC 3HAHUS,
YMEHHS U CIOCOObI IeHCTBUH, crienuduyeckue sl MpeAMETHON 001acTi «XUMUS», BUIbI A€ATEIbHOCTH
M0 TOJIYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIpPETAluu, MPeoOpa3oBaHMIO U MPUMEHEHHUIO B PA3IUYHBIX
y4eOHBIX U HOBBIX CUTYaIIUsIX.

K konmy oOyueHus B 9 kjacce mpeIMeTHBIC PE3yJIbTaThl HA 0230BOM ypPOBHE JIOJDKHBI OTPaKaTh
c(OpMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHIA:

. pacKpbIBaTh CMBICTI OCHOBHBIX XWMHUYECKHX [MOHSATUN: XUMHUYECKUM BJIEMEHT, aToM,
MOJIEKYJIa, HMOH, KaTHOH, aHUOH, I[POCTOE  BEIIECTBO, CIIOKHOE  BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPHUIIATEILHOCTD, CTEIECHb OKHUCJICHHS, XUMHYECKas pEaKIHs, XUMHUYECKas CBs3b, TEIUIOBOM
3¢ (deKT peakuu, MOJb, MOJISIPHBI 00BEM, PACTBOP, AIMEKTPOJIHUTHI, HEAICKTPOJIUTHI, FICKTPOITUTHICCKAS
JIUCCOLMAIus, peaklMu HOHHOrOo OOMEHa, Karaiau3aTop, XHMHUYECKOEe paBHOBECHE, OOpaTUMbIe U
HeoOpaTUMble pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIMH, OKUCIUTENb, BOCCTAHOBUTEIb,
OKHCJICHHE U BOCCTAaHOBJICHUE, aJJIOTPOMNUs, aM(pOTEpHOCTb, XUMHUYECKas CBA3b (KOBaJlGHTHAs, MOHHA,
METaJlJINYECcKasi), KpUCTAJNIMYecKass pemeTKa, KOppo3us METaJIOB, CIUIABbl, CKOPOCTh XUMHYECKON
peakuuu, npeaeabHo qonyctumas konuentpanus [1/IK Bemectsa;

o WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN U MPUMEHSTH 3TH MTOHSATHUS
IIPY OMKMCAHUM BEIIECTB U UX MPEBPAICHUI;

o WCIIO0JIb30BaTh XMMHYECKYI0 CUMBOJIUKY JJI COCTAaBJICHHUS (POPMYJI BEIIECTB M YpaBHEHUU
XUMHUYECKUX PEAKIUH;

o OTIPEJIEIATh BAJIGHTHOCTh U CTENEHb OKUCICHUS XHMHUYECKHX JJIEMEHTOB B COCAMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEUIECTB K OMPEIEIEHHOMY KJIacCy COeAMHEHUN 1o hopMyIiaM, BH]T
XUMHUYECKOH CBsI3U (KOBAJICHTHAs, HOHHAs, METAJUTMUECKasi) B HEOPTaHUYECKUX COCTUHEHUSX, 3aps]l HOHA
M0 XMUMHYECKOW (opMyie, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTAHMYECKUX COCIUHEHUMH, THUI
KPUCTAJUTMYECKON peEéTKY KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cMbIca [lepuoanyeckoro 3akona J[. M. MeHaeneeBa U J1€EMOHCTPUPOBATH €O
MOHMMAaHKE: OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyto ¢opmy [leprogmdeckoil cucTeMbl XMMHUECKUX
AJIIEMEHTOB: pa3inuaTh MOHATHUS «rJ1aBHas noarpynna (A-rpymnmna)» u «mobounast noarpynmna (b-rpymma)y,
MaJjbie U OOJBIITNE MEePUObl, COOTHOCUTH 0003HAUEHHs, KOTOPhIE UMEIOTCSA B TIEPUOIUYECKON TabuIle, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB W 3apsjl siapa, ooIiee
YHCIIO 2JIEKTPOHOB M paclpeesieHue X MO ANEKTPOHHBIM CII0SIM), OOBACHATH 00I1e 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COEIMHEHMI B Mpejesiax MajlblX NE€PUOJIOB U INIABHBIX MOATPYMI C
y4€TOM CTPOEHHUS UX aTOMOB;

. KJIACCU(UIIUPOBATh XUMUYECKUE DJEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHYECKHE
peakmuu (1Mo YKCIIy ¥ COCTABY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY P (DEKTY, 0 U3MEHEHHUIO
CTETIEHEH OKUCIICHUS XUMHUYECKUX DJIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBAaTh) 00IIKE U crienn(pUYecKue XUMHUECKUE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIECTB, TOJITBEpPXJasi OINHUCAHWE TPUMEPAMH MOJEKYJSIPHBIX M HWOHHBIX YypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;



. COCTAaBJIATb YPABHEHUS DJIEKTPOJUTHYECKOM IMCCOLMALMU KHCIOT, LIENOYEH U COJEH,
MOJIHBIE U COKpAIllEHHBIE YPAaBHEHUSI PEaKIMil HOHHOTO OOMEHa, YpaBHEHHUS peakiuil, MOATBEPKAAIOIINX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

. pacKpbIBaTh  CYIIHOCTb  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMA  I[OCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

. MIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT HX CTPOEHHS, BO3MOKXHOCTHU
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B PAa3JIMYHBIX YCIOBUSIX;

. BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACChl BEILIECTB, MACCOBYIO JI0JIIO
XUMHYECKOTO AJIEMEHTa MO (QopMyJie COCTUHEHUS, MACCOBYIO OO BEIIECTBA B PACTBOPE, MPOBOJIUTH
pacy€Tsl 10 YPaBHEHHUIO XMMUYECKOMN peaKkIuu;

o COOJTFOIATh MPaBUIIa TIOJBL30BAHUS XUMHUYECKOH IMOCYI0M 1 JTa00paTOPHBIM 000PYIOBAHUEM,
a TakkKe IMpaBWia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHUM C HHCTPYKIMSIMH IO BBINOJHEHUIO
71a00PaTOPHBIX XMMHUYECKUX OMBITOB MO MOJYYEHUIO M COOMPAHMIO ra3000pa3HbIX BEUIECTB (aMMHaKa U
YIJIEKUCIIOTO ra3a);

. MIPOBOJIUTh PEAKLUHU, MOATBEPKAAIOIINE KAueCTBEHHBIM COCTAB pPa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIMBITHBIM ITYyTEM XJIOPHUI-, OpOMHI-, HOAUI-, KapOoHaT-, ocdar-, cummkar-, cyabdar-,
TUAPOKCHU/I-MOHBI, KAaTHUOHBI aMMOHHUS ¥ HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

. MPUMEHATh OCHOBHBIEC OTEPAIMH MBICIUTEILHON JEATEIPHOCTH — aHAW3 W CHHTE3,
CpaBHEHHUE, 0000IIeHHEe, CUCTEMATU3allNIO, BBISIBICHHE MPUYUHHO-CIICACTBEHHBIX CBSI3€H — AJI U3y4eHUs
CBOWMCTB BCIISCTB M XHMHYCCKUX PEAKIHW, SCTECTBEHHO-HAYYHBIC METOJbI IO3HAHUS — HAOJIIOJCHHE,
U3MEpEHUE, MOIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbII U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
Nen/m | HaumeHoBaHue pa3jiejioB H TeM NPOrpPaMMbl KosmyecTBo yacoB DJIeKTPOHHbIE
Bcero Kourpoabubie | Ilpakruyeckue | (uudposbie)
padoTbI padoThbI o0pa3oBaTe/bHbIE
pecypchl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
11 [ToBTOpEHME U yriayOiieHne 3HaHUH OCHOBHBIX ) 1 bubnnorexa [HOK
pazzenoB Kypca 8 kiacca https://m.edsoo0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [JOK
peakuuit https://m.edsoo.ru/7f41a636
1.3 DNeKTpoNUTHYECKas AUCCOIMAIHS. XUMUYECKUE 8 1 1 bubnuorexa [JOK
peakuuu B pacTBOpax https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
2.1 OO1m1ast XxapaKTepUCTHKA XUMHUYECKUX HJIEMEHTOB 4 1 bubnuoreka [IOK
VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
2.2 OO01ast XapakTepUCTUKa XUMUYECKUX JIEMEHTOB 6 bubnnorexka [JOK
VIA-rpynmnsl. Cepa u e€ coelMHEeHUs https://m.edso0.ru/7f41a636
2.3 OO6m1ast XxapakTepruCcTHKa XUMUYECKUX dJIEMEHTOB 7 1 bubnmuorexa [JOK
VA-rpynmnsl. A30T, Gpochop U UX COeTUHEHUS https://m.edso0.ru/7f41a636
2.4 OO1m1ast XapaKTepUCTHKA XUMHUYECKUX AIIEMEHTOB 8 1 2 bubnuorexa [IOK
IVA-rpynmnel. Yrieponx 1 KpeMHUH U1 UX https://m.edso0.ru/7f41a636
COEIMHEHUS
Hroro 1o pasneny 25

Pa3zgen 3. MeTaJJILI M BX COeIUHEHU S



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

3.1 OO01Ke CBOMCTBA METAJIIOB 4 bubmuorexa [JOK
https://m.edso0.ru/7f41a636
3.2 Baxkuelinme Metayuibl 1 UX COEIUHEHUS 16 bu6mmoreka [IOK
https://m.edso0.ru/7f41a636
Hroro no pazneny 20
Pa3znea 4. Xumus 4 OKpysKaomas cpeaa
4.1 BemectBa u Matepuansl B )KM3HU YEJIOBEKA 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubnnoreka [JOK
https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
Ne Tema ypoka KoJunvecTBo 4yacoB JJIeKTPOHHBbIE
n/n Bcero Kontpoabubie | IlpakTnyeckue | uupposbie
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
1 [Tepuonnueckuit 3axoH. [lepuoanueckas cucrema 1 bubmumoreka [IOK
xumudeckux siaeMenToB JI. 1. MengeneeBa https://m.edsoo.ru/00adb59
2 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX 1 bubnnoreka [JOK
AJIEMEHTOB MEPBBIX TPEX NEPHOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX 1 bubnnoreka [JOK
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buael xuMu4eckoi CBSA3U U TUIBI KPUCTAITMYECKUX 1 bubnuoreka [IOK
pemETOK https://m.edsoo.ru/00adbac6
5 Kontponbnas padora Nel no teme «IloBropenue u 1 1
yriayOieHne 3HaHUM OCHOBHBIX Pa3/esioB Kypca 8
KJ1accay
6 Knaccudukanus XuMH4ecKuX peakiiuii o pa3iInyHbIM 1 bubnuotexa [JOK
IIPU3HAKaM https://m.edsoo.ru/00adbch0
7 [TonsaTne o ckopoctn xumudeckoi peakuuu. Ilonstue o 1 bubnuorexa [JOK
TOMOTEHHBIX U F€TEPOr€HHBIX PEAKLIUAX https://m.edsoo.ru/00adbe9a
8 [TonsaTne o xumMu4eckom paBHoBecuH. DaKkTOpHI, 1 bubnuorexa [JOK
BIIUSIOIINE HA CKOPOCTh XUMUUECKOU pEaKLy U https://m.edsoo.ru/00adc28c
M0JIO’KEHHE XMMUYECKOTO paBHOBECHS
9 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 bubnuotexa [JOK
https://m.edsoo.ru/00adcade
10 Teopus anexTponuTHUecKOr qucconanuu. CHIIBHBIE U 1 bubnnoreka [JOK
cJ1a0bIe IJIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 HoHnHbIe ypaBHEHUS peakIuil 1 bubnnoreka [JOK
https://m.edso00.ru/00add448
12 XuMHYECKHEe CBOMCTBA KUCIIOT U OCHOBAHUM B CBETE 1 bu6nmoreka [JOK
MIPEICTABICHHUI 00 AJIEKTPOIUTHICCKON TUCCOIUAITNN https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPEJCTABICHUN 00 bu6mmoreka [JOK
ANEKTPOJIUTAYECKON AUCCOIMALINHI https://m.edsoo.ru/00add8h2
14 [TonsiTue 0 TUIpOIU3E COoei bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4
15 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI bu6mmoreka [JOK
https://m.edsoo.ru/00addd12
16 [Ipaktuyeckas padora Ne 1. «Pemenue bubmumoreka [IOK
SKCIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
17 KonTtponbnast padora Ne2 o reme «IeKTpOIUTHYECKAs bubmmorexa [IOK
Jquccoruanus. XMMUYECKHE PEaKIIMi B PACTBOPAX» https://m.edsoo.ru/00addecQ
18 OO6m1as XxapakTepUCTUKA raJOreHOB. XUMUYECKHE bubnuoreka [JOK
CBOICTBA Ha NMPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 XiopoBogopoa. CosisiHast KHCI0Ta, XUMHUYECKUE bubnuotexa [JOK
CBOMCTBA, NOJIyY€HUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [TpakTrueckas pabota Ne 2 o treme «llonydyenue bubnnoreka [JOK
COJIIHOM KMCJIOTBI, U3y4EHHE €€ CBOMCTB)» https://m.edsoo.ru/00ade348
21 Bbruucnenus no ypaBHEHUsIM XMMHUYECKUX pPeakLuii, bubnuoreka [IOK
€CIIM OJIH U3 PEareHTOB JIaH B N30BITKE https://m.edsoo.ru/00ade488
22 OO6mras xapakTepucTika 31eMeHToB VIA-rpymnmnsl bu6nuorexa [IOK
https://m.edsoo.ru/00ade64a
23 AnnotponHsle Moaudukanuu cepsl. HaxoxaeHnue cepbl bub6nuorexa [IOK
U €€ COeIMHEHNI B pUpoie. XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, cTpoeHue, (U3NIecKue U XUMUYECKUE bubnunoreka [JOK
CBOMCTBA https://m.eds00.ru/00ade802
25 Oxcunpl cepbl. CepHast KMCIOTa, (pU3HUECcKUe U bub6nuorexa [IOK
XUMHUYECKHE CBOMCTBA, IPUMCHECHHE https://m.edso0.ru/00adea28
26 XUMHUECKUE PEaKI1H, JexkKaliue B OCHOBE bubmuorexa [IOK
MIPOMBINIJIEHHOT'O CII0C00a MOIYy4EeHUs CEPHON KHUCIOTHI. https://m.edsoo.ru/00adec8a
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH cpe/ibl
COCZIMHEHUSIMU CEPHI
27 Brruncnenue MaccoBOM 10 BBIXOZA POAYKTA PEAKIIUU bubnuorexa [IOK

https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00addd12
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28

OO0m1as xapakTepucTUKa 3J1IeMeHTOB V A-rpymibl. A30T,
pacmpocTpaHeHHe B MPUpoe, (hu3ndeckue u
XUMHUYECKHE CBONCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adeeab

29 AMMHak, ero Gu3nYecKue 1 XUMHUIECKUE CBOKCTBA, bubnmoreka [JOK
TOJIYYEHHE U PUMECHEHNE https://m.edsoo.ru/00adf004
30 [Ipaktudeckas padora Ne 3 mo Teme «Ilomyuenue bubnmoreka [JOK
aMMHaKa, U3y4eHue ero CBOMCTBY https://m.edsoo.ru/00adf180
31 A3OTHas KUCIOTa, €€ (PU3MIECKHe U XUMUYCCKUE bubnmoreka [JOK
CBOICTBa https://m.eds00.ru/00adf306
32 Hcnonb30BaHuE HATPATOB U COJIE AMMOHUS B KA4€CTBE bubnuoreka [JOK
MUHEPATBHBIX YA0OpEeHUH. XUMUYECKOe 3arpsi3HEHIE https://m.edso00.ru/00adf518
OKPY’KaIOIIEH Cpeibl COEUHEHUSIMH a30Ta
33 ®ochop. Okcun bocdopa (V) u pochopnas kucnora, bubnnoreka [JOK
(du3nyecKrue 1 XUMHUYECKHE CBOMCTBA, MOJTYYEHHE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue hochaToB B KaUeCTBE MUHEPATHHBIX bubnuotexa [JOK
ynoOpeHuil. 3arpsi3HeHre NpupoAHoi cpeibl hocharamu https://m.edso00.ru/00adfc20
35 Yriepon, pacpocTpaHeHue B IpUpoie, pu3ndeckue u bubnmoreka [JOK
XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00adfd9c
36 Oxkcubl yriaepoja, ux pu3nyeckue u XuMUIECKue bubnuotexa [JOK
CBOMCTBA. DKOJOTMUECKUE NMPOOIIEMBI, CBSI3aHHBIE C https://m.edsoo.ru/00adfebe
okcuzioM yriepoaa (1V)
37 VYronbpHas KUCIOTa U €€ COJTU bubmuorexa [JOK
https://m.eds00.ru/00ae006¢
38 [MpakTudeckas padora Ne 4 mo Teme "Tlomyuenue bubnmoreka [JOK
yriekucioro raza. KauectBeHHas peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
39 [TepBoHauabHbIE TOHATHS 00 OPraHUYECKUX BEIECTBAX bub6nuorexa [IOK
KaK 0 COCJJUHEHUAX YIIIepoa https://m.edso00.ru/00ae054e
40 Kpemnuii u ero coennuenus bubnmoreka [JOK
https://m.eds00.ru/00ae080a
41 [Ipaktudeckas padora Ne 5. Pemenue bubnmnoreka [JOK

SKCIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «Baxkunenmme
HEMETAJJIbI U UX COETUHEHUS

https://m.edso0.ru/00ae0bf2
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https://m.edsoo.ru/00ae0bf2

42 Kontpoinbnas padora Ne3 no teme «Baknenme bubmuoreka [JOK
HEMeTaJlIbl ¥ UX COCIUHCHUS https://m.edsoo.ru/00ae0el18
43 OO0m1as XxapakKTepUCTUKAa XUMHYECKUX dJIEMEHTOB — bubmuorexa [JOK
MeTajuIoB. MeTraumueckas CBA3b U METaJNINYECKast https://m.edsoo.ru/00ae103e
KpUCTaJIIM4ecKast pemérka. @u3nyeckue cBoicTBa
METAJIJIOB
44 XUMHYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUIA bubmuorexa [JOK
P HAIIPSKEHUN METaJIOB https://m.eds00.ru/00ae1156
45 OO6mue cnocoOs! momydeHus MeTauioB. CIuTaBsbl. bubmuorexa [JOK
Brruncnenus 1o ypaBHEHHUSIM XUMHYECKUX PEAKIINM, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COAEPIKUT MPUMECH
46 [TonsaTue 0 KOppO3UK METAIIIOB bubnuorexa [JOK
https://m.edso00.ru/00ael1278
47 [lemouHbIe MeTaILIbI bubmuoreka [JOK
https://m.edsoo.ru/00ae14b2
48 OKCHUJIBI U TUAPOKCHUIBI HATPUS U KAJIUS bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAIUIBI — KAJIbLIMI U MarHui bubnuorexa [JOK
https://m.edsoo.ru/00ae15e8
50 Bakueiinme coeqMHEHN KaJILINS bu6mmoreka [IOK
https://m.edsoo.ru/00ae15e8
51 O060011eHre U crcTeMaTu3alus 3HaHu|
52 KécTkocTh BOJIBI M CLIOCOOBI €€ YyCTpaHEHUs bubnuorexa [JOK
https://m.edso00.ru/00ae1886
53 [Tpaktuyeckas padora Ne 6 mo Teme "XKEcTkocTh BOJIBI U bub6nuorexa [IOK
MeTO/Ibl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
54 AmomMuHuR bu6nmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHA U THIPOKCHIA bubnuorexa [IOK
https://m.edsoo.ru/00aelc64
56 Keneso bubmmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 Oxcupl, ruapokcupl u cou xenesa (1) u sxxenesa (1) bubnmoreka [JOK
https://m.edsoo.ru/00ae35e6
58 O06o0011eHre U cHCTeMaTU3alus 3HaHU|
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59 [TpakTuueckas padora Ne 7. Pemenue 1 bubmuoreka [JOK
AKCIEPUMEHTANIBHBIX 3a7a4 M0 Teme «BaxkHenmme https://m.edsoo.ru/00ae3de8
METAJIJIbl U UX COEJIMHEHUS
60 Boluncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKLIUM, 1 bubmmorexa [IOK
€CJIM OJTMH W3 PEarcHTOB JIaH B U30BITKE WIIA COACPKUT https://m.edsoo.ru/00ael750
IIpuMecH. BbIanciIeHHs: MacCOBOM JIOJIM BBIXOJA
MPOJYKTA PeaKuu
61 O06001IeHNEe U CHCTeMaTU3alus 3HAHUN 1
62 Kontpoinbnas padora Ne4 o teme «Baknerme 1
METAJIIBI U MX COCTUMHCHUS
63 BemiecTBa u MmaTepuaibl B TOBCEIHEBHOM KU3HU 1 bu6mmoreka [JOK
YEJI0BEKa https://m.edso00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl 1 bubnnoreka [JOK
https://m.edso00.ru/00ae4270
65 Ponb XuMuM B pelieHHH SKOJIOTHYSCKHUX TIPOOIIeM 1 bubnuorexa [JOK
https://m.edso00.ru/00ae4270
66 PesepBHbIit ypok. O600111€HNE U CHCTeMAaTU3alNs 1 bu6mmoreka [JOK
3HaHUHI https://m.edsoo.ru/00ae0dOa
67 PesepBHbIit ypok. O60011I€HNE U CUCTEMATHU3AIIHS 1 bubnunoreka [JOK
3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O600111€HNE U CHCTeMAaTU3alNs 1 bubnunoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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