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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMum Aa&T NpeACTaBICHUE O 1eTsIX, o0mIel cTpareruu o0yueHHsl, BOCIUTAHUS U
pa3BUTHs 00YYaOLIMXCs CPEACTBAMU y4EOHOro MpeAMeTa, YCTaHABIMBAET 00s3aTeIbHOE MPEIMETHOE
cojiepKaHue, MpelycMaTpPUBAET paclpeaesieHHe ero Mo KjaccaM M CTPYKTYpHUpPOBaHHE IO pa3ieiaM U
TeMaM IporpamMMbl [0 XHUMHH, OINpeeiseT KOJUYECTBEHHbIE W KaueCTBCHHbBIE XapaKTEPUCTHKU
COZIepKaHUs, PEKOMEHYEMYIO IMOCIEI0BATEIbHOCTh M3YYCHUSI XMMUU C YYETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JOIMKH y4yeOHOro Ipolecca, BO3pacTHBIX 0COOEHHOCTEH oOyuaromuxcs,
OTIpeIeNIIeT BO3MOKHOCTH MIPEeaMeTa JUIsl pealn3aluu TpeOOBaHUH K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOIO 00ILIero oOpa3oBaHMs, a Takke TpeOOBaHUH K
pe3yabTataM OOydYeHHs XMMHUHU Ha YpPOBHE IeJIel M3ydeHHs NpeIMeTa W OCHOBHBIX BUIOB y4eOHO-
[I03HABATENIBHOM JEATEILHOCTH 00yUarOIIErocs 10 OCBOCHUIO yUEeOHOr0 COIEepKaHMSL.

3HaHUWE XHMMUHU CIYKUT OCHOBOW Ui (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYyYaroIierocsi, ero
NpPEJCTaBICHUA O MaTepUAIBbHOM €IMHCTBE MMpa, BaKHYIO POJIb MIPAOT (OopMHUpYyeMble XUMHEH
NPEJCTAaBICHUS O B3aWMOIPEBPAIICHUSX SHEPrUM M 00 HBOJIONHMM BEUIECTB B NPUPOAE, O IMYTIX
peleHus TI00alIbHBIX MPOOJEM yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBO, SHEPreTHUECKOMH,
MUIIEBOH 1 SKOJOTHYECKON 0€30MacHOCTH, TPOOIIEM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaj3alid BO3MOXHOCTEH JJIsI CaMOpa3BUTHSA U (POPMHUPOBAHHS KYIbTYPHI
JMYHOCTH, €€ o01ell U (yHKIMOHAIBHONW I'PaMOTHOCTH;

BHOCHUT BKJaJ B (pOpMHpOBaHME MBIIUICHUS W TBOPYECKUX CHOCOOHOCTEH oOydarommxcs,
HaBBIKOB MX CaMOCTOSTEJIbHOM Yy4eOHOW NesSTeNbHOCTH, 3KCIEPUMEHTAIBHBIX U HCCIEI0BaTEIbCKUX
YMEHUH, He0OOXOJJMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK M B TPOPECCHOHATBLHON IeATEIbHOCTH;

3HAaKOMHT CO CHEeLU(UKON HAyYHOTO MBIIICHHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3IUIJa Ha
€IMHCTBO PUPOIBI u YeJI0BeKa, SIBIISICTCS OTBETCTBEHHBIM 3TaroM
B (DOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00yUaroIuxcs;

CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOILICHMS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
MPUPOJIE, K YETIOBEKY, BHOCHT CBOW BKJIAJl B 9KOJIOIMYECKOE 00pa3oBaHHE 00yYarOIIUXCSL.

JlaHHbIE HaIlpaBlIeHUsI B 00YYEHUU XMMHUU 00ECIeUnBaIOTCs celu(pUKON conepkaHus yueOHOro
npeaMeTa, KOTOPBIN SBISETCS TIeIarornYecKy afanTHPOBAHHBIM OTpaXeHHEM 0a30BOM HAyKW XMMUHU Ha
OIpeIeIEHHOM JTane €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OmEero oOpa3oBaHUS OpPWUEHTHPOBAaH Ha OCBOCHHUE
00y4aroIMMHUCS CUCTEMbI IE€PBOHAYAIbHBIX MOHATHM XMMHH, OCHOB HEOPraHMYECKOW XHMHUH H
HEKOTOPBIX OTAETBHBIX 3HAYUMBIX TIOHSATHIH OPraHUYECKON XUMHUH.

CrpykTypa conepkaHusi IporpaMmbl 10 XUMUH c(hopMUpOBaHa HA OCHOBE CUCTEMHOTO MOJIX0AA K
e€¢ uzyueHnro. CozepkaHue CKIabIBACTCS U3 CHCTEMBI MMOHITUH O XMMHYECKOM 3JIEMEHTE U BEIECTBE
U CHUCTEMbl MHOHATHH O XuMHYeckoil peakuumu. OOe 3TH CHUCTEMBI CTPYKTYPHO OpPIraHHM30BaHbI IO
MPUHITUITY TIOCTIEIOBATEIHHOTO Pa3BUTHS 3HAHWK HAa OCHOBE TEOPETHUYECKHUX MPEICTABICHUN Pa3HOTO
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— ITepunoanueckoro 3akoHa [I. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMMU;

— Y4EHUS O CTPOCHUH aTOMa U XUMHYECKOU CBS3H;

— MPE/ICTaBIEHUH 00 AJIEKTPOIUTUYECKOM TUCCOIMALIMH BELIECTB B PaCTBOpaXx.

Teopernueckne 3HaHWS PAacCMATPUBAIOTCS HAa OCHOBE OMITMPHYECKH TIONYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIIEAOBATENILHO OT OJHOTO YPOBHA K JAPYTrOMY, BBITIOJHSIS
GbyHKINN OOBSICHEHUS W TPOTHO3WPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH IMPAKTHYECKOTO
MPUMEHEHHS U TOTY4YEHHUS U3y4aeMBbIX BEILECTB.

OcBoeHme MporpamMMbl TI0 XUMHUH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHHSI O XUMHUYECKOM
COCTABIISIOLIEH HAyYHOU KapTHUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPOIbI, IEHHOCTHOTO OTHOIICHUS K
HAyYHOMY 3HAHUIO W METOJaM TO3HAaHWs B Hayke. V3ydeHWe XMMHUHM TPOUCXOAMT C TPUBJICUCHHEM
3HaHUI U3 paHee U3YYCHHBIX YUeOHBIX MpeameToB: «Oxpyxarouuii Mupy», «bruomorus. 5—7 kiacce»
«®Pu3nka. 7 Kaace».



[Ipu w3yyeHMH XUMHUHM TPOUCXOIUT (HOpPMUPOBAHHE 3HAHMA OCHOB XMMHUYECKOHW HAayKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW NEeATENIbHOCTH YelOBEeKa M KaK OIHOro W3
KOMIIOHEHTOB MHPOBOHM KYJbTYpbI. 3ajaua y4yeOHOTO NpeaMeTa COCTOUT B (POPMHPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUW — Ba)XKHEUIINX (AKTOB, MOHATUH, 3aKOHOB U TEOPETHUECKHUX IOJIOKEHUH,
JOCTYIHBIX 0000LICHUI MHPOBO33PEHUYECKOTO XapaKTepa, si3blka HAyKH, B MPUOOIICHWU K HAYYHBIM
METOJIaM TO3HAHMs MPU HU3YUYEHUU BEIIECTB U XMMHUYECKUX peakluii, B (HOPMHUPOBAHUHU U Pa3BUTUU
MO3HABATEIBHBIX YMEHUNA U UX MPUMEHEHUH B Y4€OHO-TIO3HABATEIILHOW M y4e€OHO-HCCIIEJ0BATENbCKOM
NesITeIbHOCTH, OCBOCHUU MPaBUII 0€30M1acCHOr0 OOpaIleHHsl ¢ BEIECTBAMH B IIOBCEAHEBHON KHU3HHU.

[Tpu u3y4yeHun XMMUHU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsl BAXKHOE 3HAUEHUE TPUOOPEIH
TaKue 1eNH, Kak:

— opMHpOBaHUE MHTEIEKTYalbHO pPAa3BUTOH JIMYHOCTH, TOTOBOH K camMo0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSTHUIO PEIICHUH, CIOCOOHOW alanTHUpOBaThCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HaNpaBJICHHOCTh  OOy4YeHHS Ha CHCTeMarudyeckoe MmpuollieHre  oOydaromuxcs K
CaMOCTOSITENILHON IO3HABATEIBHOM JIEATENIbHOCTH, HAayYHBIM METOAAM IO3HAHHS, (HOPMUPYIOIIUM
MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUU;

—obecrieueHue  yCJIOBHUH, CHOCOOCTBYIOUIMX  NPHOOPETEHHIO  OOYYaIONIMMHUCSA  OMBITa
pa3HOOOpa3HOW JIeATENbHOCTH, TIO3HAHHMS UM CAMOIO3HAHMS, KIIOUYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUOB JESTEIbHOCTH;

— ¢opmupoBanue o6mel QyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH, B TOM YHCIIE
YMEHUM OOBSACHATHP M OLIEHHWBATH SBJICHMSI OKPY)KAIOIIEr0 MHUPA, MCIOIb3Yysl 3HaHUS U OIBIT,
MOJIyYEHHBIEC MIPH U3YYEHUU XUMUU, IPUMEHATh X IPU PEIICHUU MPOOJIeM B MOBCEAHEBHON XKU3HU U
TPYAOBOM AEATEIbHOCTH;

— ¢opMupoBaHHe Yy OOYYAIOIIUXCS TyMAaHUCTUYECKUX OTHOIICHUH, MOHUMAaHUS IEHHOCTHU
XUMUYECKUX 3HAHUM U1 BHIPAOOTKU IKOJOTUYECKU 11€TIeCO00Pa3HOro MOBEICHUS B OBITY U TPYIOBOM
JESATEIbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAIOILIEH IPUPOIHOM CPEIbI;

— pa3BUTHE MOTHBALMU K OOy4YEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCHHUTAHHUIO Ha
OCHOBE YCBOCHHS OOIIEUEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpPOGMIS H
HAMPABIEHHOCTHU JAJIbHEHIIIET0 00YUCHHUS.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UIS HW3YyYEHHs XMMUM Ha YPOBHE OCHOBHOTO OOMIETro
oOpa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HefIen0), B 9 kitacce — 68 4acoB
(2 yaca B HeEIIO).

COJEP/KAHUE OBYYEHUA

9 KJIACC

BemecTBo M XMMHYeCKas peakus

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHToB [[. M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMMYECKUX 3JIEMEHTOB MEPBBIX TPEX
[IEPUOMOB, Kaius, KalablUsi M HX COCJUHEHUU B COOTBETCTBHM C IIOJOKEHHEM OJJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHne BemecTBa: BUJIbl XUMUUECKON CBS3U. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKN U BUJA XUMUYECKOH CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEHIeCTB. XMMUYECKHE CBOWMCTBA BEILECTB,
OTHOCAIIMXCS K Pa3gu4HbIM KJIACCaM HEOPraHWYECKHX COECIMHEHWH, TEHEeTUYecKas CBS3b
HEOPraHUYECKHUX BEILECTB.

Knaccudpukanys XUMHUECKMX pPEaKIUM 10 pa3JIWyHbIM MpHU3HAKaM (10 YHCIYy M COCTaBy
YYaCTBYIOIIMX B pPEAKIUU BEIIECTB, MO TEIJIOBOMY 3 (EKTy, M0 W3MEHEHHIO CTETEHEH OKHCIeHHUS
XUMHUYECKHUX 3JEMEHTOB, M0 O0OpaTMMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U SHAOTEPMHUUYECKHE
peakuyu, TepPMOXUMHUYECKUE YPABHEHHUS.

[lonsiTue o ckopoctu xumHueckod peakiuu. IlonsTre 00 00paTUMBIX M HEOOpPATUMBIX
XUMUYECKUX peakiusax. IIoHsATHE O rOMOreHHBIX M TeTepOreHHbIX peakuusx. [loHsarhe o karanwmse.



IlonsTe 0 XxuMH4YecKOM paBHOBecuU. DAKTOPHI, BIMSAIOIME HAa CKOPOCTh XMMHYECKOM pEaKkUuu U
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKUCINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMU,  JJEKTPOHHBIA  OajaHC  OKHCIUTEIbHO-
BOCCTAHOBUTEIBHOMN peakuuu. COCTaBICHHE YPABHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C
HCII0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus 3JIEKTPOIUTUYECKON TUCCOLUALMU. DIEKTPOIUTHI U HEIJEKTPOIUThI. KaTHOHBI, aHMOHBI.
MexaHu3M Auccoluaniy BEUIECTB C Pa3IMuHbIMU BUJAMH XMMHUYECKOH cBA3H. CTeneHb JUCCOLUAIUU.
CunbHble U criabble JIEKTPOIUTHIL.

Peaknmn woHHOrO OOMEHa. YCIIOBUSI TMPOTEKAHHSI pPEAKIHMA HOHHOTO OOMEHA, TOJHBIC H
COKpallléHHbIE HMOHHBIC YpaBHEHMs peakuuii. CBoiCTBa KHUCIOT, OCHOBaHMW U COJEH B CBETE
MPEJICTABICHUA 00 AIEKTPOJIMTUYECKON nucconuanuy. KadecTBeHHbIe peakiuu Ha WOHBL [loHsATHE 0
TUIPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHUE C MOJEISIMHU KPUCTAUINYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJNIOB U
HeMeTaioB (rpaduTa ¥ anMasa), CIOXKHBIX BEIIECTB (XJOpHIa HATPHs), UCCIEIOBaHUE 3aBUCHMOCTH
CKOPOCTH  XMMHUYECKOW peakIuud OT BO3JACHCTBHS  pa3luYHbIX  (PAKTOPOB, HCCIEIOBAHUE
JIEKTPONPOBOHOCTH PAacCTBOPOB BEILIECTB, IIpolLecca JAUCCOLMALMU KHCIOT, LIEN04Yed M cojei
(BO3MOKHO HCIIOJIB30BaHHE BHUIEO MATEPUANIOB), MPOBEACHHUE OMBITOB, WILIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUS PEaKIMii HOHHOrOo oOMeHa (0Opa3oBaHWE OCajKa, BBIJICICHHE Ta3a, 00pa3oBaHUE BOJIBI),
OTIBITOB, WJUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIINM (TOPEHHE, PeaKIuu
pa3ioXKeHUs, COEIMHEHUs), Pacllo3HABAHME HEOPIaHWYECKUX BEILIECTB C IOMOIIbIO KaueCTBEHHBIX
peakLuil Ha MOHBI, pELIEHUE YKCIIEPUMEHTAIIbHBIX 33/1a4.

HemeTtaJyuibl M MX coeIMHEHUSA

OO6miast xapaktepucTtuka ramoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE CTEHECHH
okucnenus. CTpoeHne u pU3NIECKUue CBOWCTBA MPOCTHIX BEIIECTB — FAJIOTEHOB. XMMHUYECKUE CBOHCTBA
Ha TmpuMepe Xjopa (B3aMMOJCHCTBHE C MeTalllaMH, HEMeTallJlaMH, IIeouyaMu). XJIOPOBOAOPO/I.
ConsiHass  KuCIOTa, XUMUYECKHE CBOICTBa, IMOJNIydeHHE, npumeHeHue. JleiictBue xiopa u
XJIOPOBOIOPOJia Ha OpraHu3M 4ejioBeka. BakHel e XJI0puabl U UX HAXOXKJIEHHUE B IPUPOJE.

O6mas xapakTepuctuka 371eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
crerieHH okucieHusi. CtpoeHue W (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa M CEpBHI.
AnnoTpornHele MOAU(HKAIMKM KUCIOpoAa M cepbl. XHUMUYeCKHe cBoicTBa cepbl. CepoBoJopof,
CTpoeHHe, (pU3MYEecCKHe U XUMHUYecKHe cBoicTBa. OKCHABI Cepbl Kak IPEICTaBUTENM KHCIOTHBIX
okcugoB. CepHast KUCIIOTa, (pU3MUecKre M XUMHUYECKUE CBOWCTBa (00IIME Kak MpeacTaBUTENs Kiacca
KHCIIOT U crnenuduyeckre). XUMHUUYECKHE peakliu, JIeXKalle B OCHOBE IMPOMBIIIJIEHHOIO crocoda
IIOJIy4€HUs1 CEpHOM KuCIOThl. IIpuMmeHeHne cepHoil kucnoTel. Cony CEpHOM KUCIOTHI, KaueCTBEHHAs
peakuus Ha cynbdar-uoH. Haxoxxnenue cepsl U €€ CoeIMHEHUN B IPUPOIC. XUMHUUECKOE 3arpsi3sHEHUE
OKpY>Karollel cpebl COCUHEHUSMHU cepbl (KUCIOTHBIE TOXKAM, 3arps3HEHUE BO3JyXa M BOJOEMOB),
CHOCOOBI €ro NMpeA0TBpaIlEeHUS.

OOmiast xapakTepucTika 371eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS! aTOMOB, XapaKTepPHbIE
CTETIEHU OKHUCJIEHMs. A30T, pacHpoCTpaHEHUE B MpUpoJe, (PU3MUECKHMEe U XHUMHYECKHE CBOICTBa.
KpyroBopot a3zora B mpupoje. AMMHAK, €ro (uU3M4ecKue M XUMHUYECKHE CBOICTBa, MOJy4YE€HUE U
npuMmeneHue. Coau aMMOHMS, UX (U3NYECKHE U XMMHUYECKUE CBOIcTBa, mpuMmeHeHue. KauecTBeHHas
peakiys Ha MOHbl aMMOHHUSA. A30THas KHUCIOTa, €€ MolydyeHue, GU3nYeckue U XMMHUYECKHe CBOMCTBA
(obmue Kak IMpeacTaBUTENs Kijacca KUCIOT U crenuduyeckue). Mcrnonb3oBaHue HUTPATOB M COJEH
aMMOHMSI B KauyecTBE MHUHEpAJIbHBIX YA0OpeHHi. XHMHYECKoe 3arps3HEHHE OKpPY)Kalollel cpe.bl
COEMHEHUSIMHU a30Ta (KUCJIOTHBIE MOKIW, 3arpsA3HEHHE BO31yXa, MOYBBl U BOA0EMOB). Docdop,
ajutoTponHble Moaudukanuu docdopa, puzndeckue u xumuueckue cpoiictBa. Oxeun pochopa (V) u
dbocdopHas kuciora, GU3NIECKUE U XUMUUYECKHE CBOMCTBA, monydeHnue. Mcmons3oBanue ¢ocharos B
Ka4yecTBE MUHEPAJIbHBIX y100pEeHUH.

O6mras xapakTepucTuka 3eMeHToB [VA-rpynmbel. OcOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHbIE
CTETIEHH OKHUCIIEHUS. YTJepoJ]l, aJuIOTPOIHbIE MOAM(PHUKAIMK, PpaCIpOCTpaHEHHE B MHPUPOJE,
¢usznueckue M XUMHUUYecKue cBoicTBa. Ancop6buus. Kpyrosopor yriepona B mpuposae. Oxcuabl
yriepoza, ux (u3n4eckue U XUMHUYECKHE CBOMCTBa, JIeHCTBHE Ha YKUBBIE OPraHU3MBI, MOIYYE€HUE U



IpUMEHEHHEe. DKOJIOTHYecKUe Mpo0IeMbl, CBA3aHHbIE ¢ OKcuaoM yriepoza (IV), runoresa rimodanbHOTo
NOTEIUIEHUS] KJIMMara, MAapHUKOBBIM 3(dekr. YrompHas kuciaota M €€ coiau, MX (U3MYECKHE H
XMMHUYECKHE CBOWCTBa, MOJy4YeHHE M npuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B ObITY, MEAULIMHE, IPOMBIIIIEHHOCTH U CEJILCKOM XO3SHCTBE.

IlepBoHayasibHbIE TOHATHS 00 OpPraHMYECKHUX BEILIECTBaX KaK O COEIMHEHUSX yriepona (MeTaH,
3TaH, OATWUJEH, AaUEeTUJIEeH, OJTaHOJ, TJHMLUEPHH, YKCyCHas Kkuciora). [IpupoaHble HCTOYHUKU
YII€BOAOPOAOB (Yroib, MIPUPOIHBIN Ta3, HePTh), IPOAYKTHI UX NepepaboTku (OEH3HH), UX POJIb B OBITY
U IIPOMBIIITIEHHOCTHU. [IoHATHE 0 OMOJOrMYeCKH BaKHBIX BEILECTBAX: )KUpax, Oenkax, yriaeBogax — U UxX
pOJIu B )KM3HM uelloBeka. MaTepuanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COEAMHEHUH.

Kpemuui, ero ¢usznyeckre u XMMUYECKHUE CBONCTBA, NOJydeHHE U npuMeHeHue. CoennHeHUs
KpemHus B mpupoge. OOmme mnpencraBieHuss o0 okcuzae kpemHus (IV) m KpeMHHEBOH KHCIOTE.
Cunukarel, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BakHelne cTponuTelibHble MaTepHAaIbL:
KepaMHuKa, CTEKJIO, IIEMEHT, OeTOoH, kene300eroH. I[IpobmeMbl 6e30MacHOr0  HMCMOJIH30BAHUS
CTPOMUTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue o0pa3loB HEOPraHWYECKUX BEILECTB, CBOICTB COJITHOW KHCIOTBI, IPOBEIEHUE
Ka4eCTBEHHBIX pEaKIMil Ha XJOPUA-MOHBI M HAOJIOJCHHE MPU3HAKOB HMX MPOTEKAHMS, OIIBITHI,
oTpaxkarolmue (U3NYEeCKHMe M XUMHUYECKHE CBOWCTBA TaJOr€HOB U HX COEAMHEHHH (BO3MOKHO
UCIIOJIb30BAaHUE BMJIEOMATEPUAIIOB), O3HAKOMJIEHHE C 00pasliaMu XJOpPUAOB  (TaJIOT€HUIOB),
O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHUSMH (BO3MOKHO MCII0JIb30BaHUE BUJIEOMAaTEPHAIIOB),
HabroIeHne Tmpoliecca OOyTIIMBaHUS caxapa IM0J JACHCTBHEM KOHIICHTPHPOBAHHOW CEPHOW KHCIIOTHI,
U3yuyeHHe XMMHMUYECKUX CBOMCTB pa30aBICHHOM CEpPHOM KHCIOTHI, IPOBEIEHNE Kaue€CTBEHHOM peakiuu
Ha CyIb(aT-uoH U HAOIIOCHUE MPH3HAKa €€ MPOTEeKaHUsI, O3HAKOMJICHHE ¢ (PU3MUYECKIMH CBOHCTBAMU
a3ota, ¢pochopa U UX COeAUMHEHUH (BO3MOKHO UCIOIb30BAHNE BUIEOMATEPUAIIOB), 00pa3iaMH a30THbBIX
u (ochopHbIX ymoOpeHwmii, morydyeHne, coOMpanue, pacro3HaBaHWE W W3yUeHHE CBOWCTB aMMHaKa,
[IPOBE/ICHUE KAuYeCTBEHHBIX pEakUWi Ha MOH aMMOHHUSA M (ochaT-MOH M HU3Y4YE€HUE NPU3HAKOB HX
NPOTEKaHMs, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAbl0  (BO3MOXKHO
UCIIOJIb30BaHNE BUICOMATEPHUAIOB), H3YYEHHUE MOJENIeH KPUCTANIMYECKUX PEeImETOK anmasa, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C IPOLIECCOM aCOPOIMM PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM
U yCTPOWCTBOM NPOTUBOrasza, IIOJIyueHUE, CcOOMpaHHME, pacllO3HABAHME U H3Y4YEHHE CBOMCTB
YTJIEKUCIIOTO Ta3a, NMPOBEJCHHE KauyeCTBEHHBIX peakluii Ha KapOOHAaT M CHJIMKAT-MOHBI U HU3Yy4YeHHUE
MPU3HAKOB MX IPOTEKAHUS, O3HAKOMJIEHHWE C MPOAYKIUEH CHIMKATHON MPOMBIIUIEHHOCTH, PEIlEHUE
AKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe «BaykHelne HeMeTaulbl U UX COEIMHEHUS».

Metanabl M UX COeIMHEHU S

OOmiast XxapakTepUCTHKAa XUMHUECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM WX IOJIOKEHUS B
[Tepuonnueckoii cucteme xumuueckux smeMeHToB . Y. MenneneeBa u ctpoenusi atomoB. CtpoeHue
METaJIJIOB. MeTajuinyeckas CBA3b U METaJIM4YecKasl KpUCTAJUIMUECKasl peIETKa. DJIEKTPOXUMUYECKUI
psaa HampsbkeHuM MetaiioB. dusnueckue M XMMUYECKHE CBoilcTBa MeTayuioB. OOmiue crnocoObl
nojydeHus MetauioB. [IoHsATHE O KOPPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH.
Crnnassl (CTallb, 4YyT'yH, JIOpATIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B ObITY U POMBIIUIEHHOCTH.

[lenouynsle MeTayuibl: nojoxeHue B Ilepuoanueckoil cucremMe XUMHUYECKMX 3JeMEHTOB [l
W. MennieneeBa, cTpoeHUE X aTOMOB, HAXOXKJ€HUE B npupoje. Pu3ndyeckue 1 XMMUYECKHE CBONCTBA
(Ha mpumepe HaTpust M Kanus). OKCUABI M TUAPOKCHIBI HATpus M Kanus. [IpuMeHeHue HIeTOYHBIX
METAaJUIOB U UX COCIMHEHHM.

[IlenoyHo3eMenpHbIE METAJIBl MarHMM W KajblMil: nosnoxenue B Ilepuoguueckoit cucreme
xuMuueckux dnemeHtoB JI. WM. MenpaeneeBa, CTpOEHHME HMX aTOMOB, HAXO0XJICHUE B MPHUPOJIE.
dusnueckue ¥ XMMHUYECKHUE CBOMCTBAa MarHus W Kajblud. Baxueiinme coennHeHHs Kaublus (OKCUI,
TUIPOKCH, o). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHHUS.

AnromuHuil: nonoxenue B Ilepnonnueckoil cucreme xumudeckux anemeHTos Jl. . Menneneesa,
CTpOEHHE aToMa, HaxokJIeHue B npupoje. Puznueckue U XUMHUYECKHE CBOICTBA aIIOMUHUS.
AMpoTepHbIe CBOICTBAa OKCHJIA M THJIPOKCUAA AITIOMUHUSI.



Kenezo: nonoxenue B Ilepmonnueckoit cucreme xumuueckux snemeHToB [I. WM. Menneneena,
CTpOEHHE aToMa, HaxoXAeHue B mpupone. Pusznyeckue W XUMHUYECKHE CBOMCTBA jkene3a. OKCHIIbI,
ruapokcuabl U conu xxenesa (1) u xenesa (I1), ux coctas, CBOMCTBA U MOJyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C OoOpa3llaMi METaUIOB W CIUIABOB, WX (U3NYCCKUMH CBOWCTBAMHU, U3YYCHUE
pE3yNIbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO HCIIOJIb30BAHHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEMH
B3aUMOJICHCTBUSL OKCHJA KaJIbIIMS U HATPHUsS C BOAOW (BO3MOXHO HCIOJIb30BAaHUE BUICOMATEPUATIOB),
UCCIIEIOBaHNE CBOWCTB JKECTKOM BOJBI, Ipollecca TOpPEeHHs jKeje3a B KHCIopoae (BO3MOXKHO
HCII0JIb30BaHUE BUICOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KAaU€CTBEHHBIX PEAKIIMi HA MOHBI: MarHus,
KaJIbIIMS, JTFOMUHUS, TMHKa, sxene3a (II) u xxenesa (I1I), meau (I1), HaOmroaeHUE U oMEICAaHUE TTPOLIECCOB
OKpalllUBaHUsi IUJIJaMEHU MOHAMHM HaTpus, Kajlugd U KaiblKsd (BO3MOXXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIIeI0BAaHUE aM(POTEPHBIX CBOWCTB IMAPOKCUIA aTIOMUHUS U THAPOKCHUIA LIUHKA,
pelIeHne SKCIEepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHel1ne MeTasuibl U UX COSTUHEHUSD.

XuMHUS U OKPYKAKIIAs cpeaa

BemiectBa u Marepuaibl B MOBCEIHEBHOM KM3HU YeloBeka. bezonacHoe ucnonb30BaHue BEIIECTB
U XUMHUYECKUX peakuuii B ObITy. [lepBasi moMoIs Ipu XUMUYECKHX 03KOTaX U OTPaBICHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpYKaroliel cpenbl (mpenenbHas JAONMYyCTUMas KOHIEHTpaIus
Benlects, nanee — [1JIK). Ponb XxumMuu B pemieHnu 3K0I0THYeCKUX MPooIieM.

Xumuueckuii IKCnepumenm:

M3y4yeHue o0pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAIIOB, TOJIMMEPHBIE MaTEPHAIIBI).

Meoswcnpeomemnunie ceasu

Peanuzanust MeXnpeaIMeTHBIX CBA3CH MpHU M3YUYEHUU XUMHUHM B 9 Kilacce OCYIIECTBISIETCS depes
UCIIOJIb30BaHNE KaK OOMMX EeCTECTBCHHO-HAYYHBIX TOHSITHA, TaK W TOHITHHA, SIBISTFOIIAXCS
CUCTEMHBIMU JIJIS1 OTJENIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mme ecTecTBEHHO-HAY4YHBIE TOHSTHS: HAy4HbIA (PaKT, THMOTE3a, 3aKOH, TEOpHs, aHaJIM3,
CUHTE3, KIacCH(pHUKaIus, NEPUOANYHOCTb, HAOIIOJCHNE, YKCIIEPUMEHT, MOJAEIUPOBAaHUE, U3MEPEHHE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3(hPEeKT, TEXHOJIOT S, MaTepPHAIIbI.

dusnka: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/I, H30TOIIbI, PaJMOAKTUBHOCTD,
MOJIEKYJa, JJIGKTPUYECKUH 3apsll, MPOBOJHUKU, MOIYINPOBOIHUKHU, JUAINEKTPUKH, (OTOIIEMEHT,
BEILIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHME BEIIECTBA, Tra3, pPacTBOpP, pPaCTBOPUMOCTb,
KpUCTAJITUYECKasl pemérka, CIjaBbl, (DU3MYECKHE BEITUYHMHBI, C€IUHUIBI HW3MEpPEHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: ¢otocunTes, apixanue, Ouocdepa, OSKOCHUCTEMA, MHHEpAIbHBIE yIO0OpEeHHS,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOPHbIE MOPOJBI, MOJIE3HBIE HCKOMAEMBIE,
TOIUTMBO, BOJIHBIE PECYPCHI.



ILTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA NPOI'PAMMBI IO XUMHH HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA (bA3OBbIM YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MIPOTPaAMMbI OCHOBHOTO OOIIETO 00pa30BaHMs JOCTUTAIOTCS B
Xxo7ie OOyueHHs] XMMHM B €IMHCTBE Y4€OHOM M BOCIMTATEIILHOW AEATENIBHOCTH B COOTBETCTBUM C
TPaJMLIMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSAMH,
IOPUHATBIMU B OOLIECTBE NpPaBWIAMH M HOPMAaMU IMOBEIEHHMS M CIOCOOCTBYIOT IpoLeccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLUATTU3AIIMH 00yUYaIOIIUXCS.

JINYHOCTHBIE pPe3yJbTaThl OTPAXKarOT FOTOBHOCTb OOYYAOLIMXCS PYKOBOJICTBOBATbCS CHUCTEMOM
MTO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMH U PACILIMPEHHUE ONBITA IEATEIbHOCTH Ha €€ OCHOBE, B TOM YMCIIE
B YAaCTHU:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIE/INI0, TOHUMAaHUs 3HAYeHUS! XMMUYECKON HayKH B KU3HU COBPEMEHHOT'O OOIECTBa, CIIOCOOHOCTH
BJIAJeTh JOCTOBEpPHOM HHpOpManueil O NepefoBbIX JOCTHKEHHMSIX UM OTKPBITUSX MHUPOBOM H
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOWCTBE MUpa U OOILECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEJICTAaBICHMS O COL[MAJIbHBIX HOpMaxX U MpaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUJIEKTHBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTHM B  OOLIECTBEHHO TIOJIE3HOH, Yy4eOHOMCCIeI0BaTelbCKOMH,
TBOPYECKON M JPYruX BUAAX NEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOH NESTEIbHOCTH
IPU BBIOJHEHUU Y4eOHBIX, I1O3HABATEJIbHBIX 337a4, BBINOJHEHHUM XHMHUUYECKUX HKCIEPHUMEHTOB,
CO3/IaHUU Y4EOHBIX IPOEKTOB, CTPEMJIEHMSI K B3aMMOIIOHMMAaHHUIO M B3aWMOIIOMOIIM B MPOLECCE ITOU
y4eOHOI AeATeNbHOCTH, FOTOBHOCTH OLIEHMBATh CBOE IOBEIEHUE U IOCTYNKH CBOMX TOBapuILEH ¢
MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS IOCIIEACTBUN TOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MIO3HAHMS:

MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BELIECTBE M XUMHUYECKOW PEAKLUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIOLINE OCHOBY JUIsSl IOHUMAHUS CyITHOCTH Hay4yHOU
KapTUHbl MHpa, MPeJICTaBIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPObI, B3aUMOCBS3AX
4eJI0BeKa C MPUPOJHON Cpesloil, O poJi XMMHHU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

M03HaBaTeIbHbIE MOTHBBI, HAlPaBJIEHHbIE HA MTOJyYEHHE HOBBIX 3HAaHUH 110 XMMHUHU, HEOOXOJMBbIe
Uig  OOBSICHEHHMsI HaOJMI0JaeMbIX IPOLIECCOB U SBJICHUH, IO3HABaTENbHOM, WH(GOPMAIMOHHON U
YUTATENICKOM KYJbTYpbl, B TOM 4YHCJE HAaBBIKOB CaMOCTOSITE€IbHON PabOTHI ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEACTBAMHU MHPOPMAIIMOHHBIX TEXHOJIOTHUM;

UHTepeC K OOYYEHUI0O U TIO3HAHUIO, JIIOOO3HATENIHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000Opa30BaHUIO, TPOEKTHONW M HCCIEAOBATEILCKOM JEATEIPHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LICHHOCTHU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKM Ha
3JI0pOBBIM 00pa3 *U3HU, OCO3HAHUE IOCIEICTBUN U HENPUSATHE BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
aJIKOTOJI, HApKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIOACHUS TMpaBUJ OE30MacHOCTH MpHU
oOpallleHuu C XUMUYECKMH BEILIECTBAMU B OBITY U PEaIbHOM KU3HU;

5) Tpya10BOr0 BOCIIMTAHHUS

MHTEpPEC K MPaKTUYECKOMY M3yUEHUI0 Tpodeccuil U Tpyia pa3InyHOro poJia, yBaKEHUE K TPyAy U
pe3ysibTaTaM TPYAOBOM JEATEIBHOCTH, B TOM UYHMCIIE Ha OCHOBE IPUMEHEHUS NPEIMETHBIX 3HAHUU I10
XUMHH, OCO3HAHHBIM BBHIOOD WHIUBUAYaTbHOW TPAEKTOPUM MPOJOJKEHHUS 00pa3oBaHUS C YUYETOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHMHHU, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
yCHEenHo Tpo(eCcCHOHATBFHON JeATETPHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHHH, TOTOBHOCTh
alanTHPOBATHCS B MPO(eCCHOHANBHOM cpee;

6) 3K0JIOrMYecKOro BOCIUTAHMS

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOLIEHHE K MPHUPOJIE KaK UCTOYHUKY XKHU3HU Ha 3eMJiie, OCHOBE
e€ CyllecTBOBaHUs, IOHUMAHUE LIEHHOCTH 3JI0pOBOr0 U O€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY WU TCHUXHWYECKOMY 3/I0pPOBBIO, OCO3HAHHWE IEHHOCTU



coOMoIeHHsT TpaBUJ O€30IacCHOTO IMOBENEHUS NMpU paboTe ¢ BEIIECTBAMM, a TAKXKE B CHUTYalUsX,
YTPOKAIOIUX 30POBBIO U KU3HU JIIOJIEH;

CMOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4YaeMble NMPU H3YYCHHHM XUMHHM, Ul pEIIeHHUs 3aaad,
CBSI3aHHBIX C OKPYXKAIOUIEH NMPUPOAHON CPENOH, Ul NMOBBILICHUS YPOBHS 3KOJOTMYECKOM KYNbTYPBI,
OCO3HAHMA TJI00ATBHOTO XapakTepa HKOJOTHYECKUX MpOOJIeM M IMyTed HX PEeHIeHUs MOCPEICTBOM
METOJI0OB XMMHH, DKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBATHCA UM B IIO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX PpE3YJIbTaTOB BBLACISAIOT 3HAYMMbIE I (OPMHUPOBAHUS
MHUPOBO33pEHUs OOLIEHAayuHble TOHATUS (3aKOH, TEOpHUs, IPUHLUII, TUIoTe3a, (GaKT, cucTeMa, IpoLecc,
HKCHEPUMEHT M APYroe.), KOTOPbIe HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMeTax M
MO3BOJISIIOT HA OCHOBE 3HAHUHN U3 3TUX NPEeIMETOB (POPMUPOBATH MIPEICTABICHHUE O LIEJTOCTHON Hay4YHOU
KapTHHE MHpa, W YHUBEpCaIbHbIe Yy4yeOHbIe MCWCTBUS (ITO3HABAaTEIbHBIE, KOMMYHHKATHBHBIEC,
peryiasTHBHbIE), KOTOpble 00ecneuuBalOT (OPMHPOBAHHWE TOTOBHOCTH K CAMOCTOSITEILHOMY
IJIAHUPOBAHUIO U OCYILLECTBICHUIO Y4EOHOM 1eATENbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAJIbHBIE YUeOHbIe 1eCTBUS

ba3oBble Jlornueckue geicTBus:

YMEHUSI UCIOJIb30BaTh NPUEMBI JIOTUYECKOIO MBIIUICHUS] NPU OCBOCHUM 3HAHUM: PacKpbIBaTh
CMBIC]T XUMUYECKUX TMOHATUHN (BBIACIATh UX XapaKTepHbIC MPHU3HAKH, YCTAHABJIMBATH B3aUMOCBS3h C
OPYTUMU TIOHSTUSIMHU), HCIIOJNB30BATh TMOHATUS JUIS OOBSICHEHHUS OTACIbHBIX (DAKTOB M SIBICHUH,
BBIOMpATh OCHOBAHUSA M KPUTEPUU ISl KJIACCU(PHUKAIIUU XUMHUECKHUX BEUIECTB U XUMUYECKHUX PEaKluH,
YCTaHABIIMBATh NMPUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH H3yY€HHUs, CTPOUTH JIOTMUECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTUH), IeaTh BHIBOJIBI M 3aKIIOYCHHUS;

yMEHHE TMPUMEHITh B TMPOIECCe IMO3HAHUS TMOHATUA (MPEIMETHhIE M METaIlpEeAMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HWCIOIb3yeMble B XHWMHHU, MpeoOpa3oBbIBaTh IMIUPOKO
MPUMEHSAEMbIE B XUMHUU MOJICIbHBIE TPEJICTABICHUS — XHUMHYECKHW 3HAK (CHMBOJI DJIEMEHTA),
XuMuueckas (GopMylia U ypaBHEHHE XMUMHUYECKOW peakiuu — MpPU pelIeHHH y4yeOHO-TI03HaBaTEeNbHBIX
3a1a4, ¢ Y4ETOM OTUX MOJEIBHBIX TPEACTABICHUM BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XMMHUYECKHUX PEaKIHW, BBISBISATH OOIIUE
3aKOHOMEPHOCTH, TPUYUHHO-CIEACTBEHHBIE CBS3M M TPOTHUBOPEYHS B H3y4aeMBIX MpoIleccax u
SIBJICHUSIX.

Ba3oBble uccienoBareibcKkue AeiCTBUA:

YMEHHUE MCMOJb30BaTh MOCTABICHHBIE BOMPOCHl B KAaUE€CTBE MHCTPYMEHTA MO3HAHMS, a TaKkKe B
KaueCcTBe OCHOBBI i (OPMHUPOBAHMSI THUNOTE3bl MO TPOBEPKE TMPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMH;

npuoOpeTeHrne OomnbITa 1O ITUTAHUPOBAHHWIO, OpPTaHU3AIMM U TPOBEACHUIO YUECHUUYECKUX
AKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM IPOIEecCa, CaMOCTOSITENIbHO MPOTHO3HPOBATh €ro
pesynbTaT, (opmynupoBaTh OOOOIIEHHUS W BBIBOJBI IO pe3yjbTaTaM MPOBEIEHHOTO OIIBITA,
MCCIIETOBAHMS, COCTABIIATH OTUET O MPOJIEIAHHOM paboTe.

PabGora ¢ undopmanmeii:

yYMEHHE BBIOMpATh, aHATTU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUIOB U POpPM
MPEACTABICHUS, MOTy4aeMyI0 U3 Pa3HBIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHAS JTUTEpPATypa XUMHIECKOTO
COJIep>KaHusl, CIIPaBOYHBIC TOCOOUSs, pecypchl IHTepHeTa), KpUTHUYECKU OIICHUBATh IPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPUMEHATh pPa3UYHbleé METOAbI U 3ampoChl MPU TMOUCKE W 0TOOpe HHpopMamuu u
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIWMBIX [Jisi BBITTOJIHEHHS YYE€OHBIX M TO3HABATEIBHBIX 3a/ad
OmpeAeNnEéHHOro TUMa, NpUOOpEeTeHHe OmbiTa B O0JACTH HWCHONB30BaHUS WHGOPMAIMOHHO-



KOMMYHHKATHUBHBIX TEXHOJIOTH, OBJIAJEHUE KYJIbTYpOHl AaKTUBHOTO WCIOJIb30BAHUS PA3ITUYHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEIIbHO BHIOMPATH ONTHUMAIBHYIO GOpPMY MpencTaBleHUs] HHOPMAIHH H
WUTIOCTPUPOBATh pelIacMble 3a7aud HECIOXXHBIMU CXEMaMH, IuarpaMMamu, JIpyruMHu QGopMamMu
rpauKu 1 UX KOMOMHAITUSIMU;

YMEHHE UCMONb30BaTh M AaHAJIM3UPOBATh B IMpolecce Y4eOHOH U HMCCIIEeNOBATENbCKOM
JESITEeIbHOCTH WH(GOPMAIMIO O BIHMSHUU TPOMBIIIICHHOCTH, CEILCKOTO XO3sICTBA M TPAHCIIOpTa Ha
COCTOSIHUE OKPYKAIOIIEH NPUPOTHON CPEbl.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

YMEHHSI 33/1aBaTh BOIPOCHI (B X0 AWaiora W (WJId) JUCKYCCHH) IO CYIIECTBY OOCYXKIaeMOii
TeMbI, (GOPMYITHPOBATH CBOU MPETIOKEHHUS OTHOCUTEIHHO BBHITIOJHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHUS TPEACTaBIATh IMOJyYCHHbIE PE3yNbTAaThl MMO3HABATEIBHON AEATENBHOCTH B YCTHBIX H
MMCBMEHHBIX TEKCTaX; JeJaTh MPE3eHTALUI0 Pe3yJIbTaTOB BBIMOIHEHHS XUMHUYECKOTO 3KCIEPUMEHTA
(;1abopaTopHOro OIMbITa, J1a0OpaTOPHOW pPabOThl MO WCCIEAOBAHUIO CBOMCTB BEMIECTB, Y4eOHOTO
MIPOEKTA);

YMEHHUS Y4eOHOIO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW TIO3HABAaTENbHOU W
UCCIIEIOBATENLCKON JEATEIILHOCTH NPU PEHICHUH BO3HHUKAIOUIMX MpoOJeM Ha OCHOBE ydéra OOIInX
MHTEPECOB M COIVIACOBAaHUS MO3ULMNA (0OCyXkaeHHUs, OOMEH MHEHUSMHU, «MO3TOBBIE LITYPMBD»,
KOOpJMHAIIMS COBMECTHBIX JEHCTBHI, OMpeieNieHne KPUTEPHEB IO OIEHKE KAaueCTBa BBHIMOJTHEHHON
paboThI U ApyTHE).

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHME CaMOCTOSATEIBHO ONPEACHATh LEIH JACATEIbHOCTH, IUIAHUPOBATH, OCYILECTBIATH,
KOHTPOJMPOBATh U NMPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIESATEIBLHOCTh, BHIOMpaTh Hambosee
3¢ deKTUBHBIE CIIOCOOBI PELICHUs YUEOHBIX U MO3HABATENILHBIX 33/1a4, CAMOCTOATEIBHO COCTABIATh WU
KOPPEKTUPOBATh MPEUIOKEHHBIN aJIrOPUTM JIEUCTBUH IIPU BBINOJIHEHUH 33JaHUN C yU4ETOM I1OTYyYEHUs
HOBBIX 3HAHUH 00 MH3ydyaeMbIX OOBEKTaX — BEUIECTBAX M pPEAKIMAX, OLEHUBATh COOTBETCTBUE
IIOJIy4YEHHOT'O pe3ysbTaTa 3asBJIICHHOM IL€JIM, YMEHHE MCIIOJb30BaTh M AHAIM3UPOBATH KOHTEKCTHI,
IIpeAJIaraeMbl€ B YCIOBUU 3a1aHUMN.

MHNPEAMETHBIE PE3YJBTATHBI

B cocraBe nmpeaMeTHBIX pe3yIbTaTOB IO OCBOSHUIO 00s3aTEILHOTO COJIEPKAHMS, YCTAHOBICHHOTO
TaHHOU (enepanbHON pabouell mporpaMMoOid, BEIACISIOT: OCBOCHHBIE O0YYaIOITUMUCS HAyYHbIC 3HAHUS,
YyMEHUS W CHOCOOBI JEUCTBUM, crneruduyecKkue JUisi MPEeIMETHON o007acT «XUMHS», BHJIBI
JeSITeIbHOCTH TI0 MOJIYY€HHI0 HOBOTO 3HAHUS, €r0 UHTEPIPETAIIH, MPEeoOPa30BaHHUIO U TPUMEHEHHUIO B
Pa3IUYHBIX YU€OHBIX U HOBBIX CUTYAITUsX.

K kxoHiy oOydenuss B9 kJacce mpeIMETHbIE pe3yJlbTaThl Ha 0a30BOM YPOBHE [OJKHBI OTPa’KaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
* PACKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MMOHITHH: XUMHUYECKHI 3JE€MEHT, aToM,
MOJIEKYJ1a, WOH, KAaTHOH, aHWOH, IIPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, BaJECHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHWCIICHHS, XHMHUYECKas peaklMs, XUMHYecKas CBS3b,
TeTI0BOM 3(PeKT peakuuu, Moib, MOJSIPHBIA 00BEM, PaCTBOP, MEKTPOIUTHI, HEAEKTPOIUTHI,
ANEKTPOIIUTUYECKAs] JUCCOLMAIUS, DPEAKIMH HOHHOTO OOMEHa, Karajau3aTop, XHMHUYECKOe
paBHOBecHe, OOpaTHUMble M HeEoOpaTHMble pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKuuu, OKUCIUTENIb, BOCCTAHOBUTENIb, OKHCIEHHE U BOCCTAHOBJICHHE, aJUIOTPOMUS,
aM(OTepHOCTh, XMMHUYECKasl CBsI3b (KOBAJIEHTHAs, NOHHAs, METaJUIMYecKasi), KpUCTaJuIndecKas
pemérka, KOppo3usi METaJUIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOW peaklHH, MpeaebHO
nonyctumast koHueHntpauus [1/IK Bemecrsa;



e WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHMUYECKHUX IOHSATHMM M IPUMEHATH 3THU
MIOHSATHS IIPU ONMCAaHUU BEILECTB U X IIPEBPALCHUN;

* IICTIOJIB30BaTh XMMHUYECKYI0O CHMBOJIUKY JJISi COCTaBJIIeHUS (OpMYJ BEIIECTB U
YpPaBHEHUN XUMHUYECKUX PEAKIIUK;

* OIIPEAEIIATh BAJICHTHOCTh U CTENIEHb OKUCICHUS XMMHUYECKHUX 3JIEMEHTOB B COSIUHEHMSIX
Pa3IMYHOIO COCTaBa, INPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCY COCAMHEHHH IIO
dbopmynaM, BUJ XMMHYECKON CBS3M (KOBAJICHTHAsI, HOHHAS, METAITMUECKAs) B HEOPTaHUIECKUX
COEAMHEHUSX, 3aps/l MOHA IO XUMHUYECKOH (hopMmysie, XxapakTep cpelbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCAVNHEHUH, TUIl KPUCTAIIINYECKON PEIIETKY KOHKPETHOI'O BEILIECTBA;

e packpbiBaTh cMblIca Ilepnonnueckoro 3akona JI. . Menneneesa u AeMOHCTPUPOBATH €TI0
MOHMMAaHKE: OIHUCHIBaTh M XapaKTepu3oBaTh TabmuuHyro (opmy Ileproanyeckoit cucTembl
XUMHUYECKHX JIEMEHTOB: Pa3jInyaTh MOHATUS «TJIaBHas noarpynna (A-rpynmna)» U «11o0ouHas
noarpynna (b-rpynmna)», Mansle W OOJbIIME NEPUOIBI, COOTHOCUTh O0O3HAUYEHHS, KOTOpHIE
UMEIOTCSI B MEPUOJAMUYECKONW TalluIe, ¢ YUCIOBBIMH XapaKTEpPUCTHKAaMHU CTPOEHUS aTOMOB
XUMHAYECKHX 3JEMEHTOB (COCTaB M 3apsij sijpa, 00IIee YUCIOo 3JIEKTPOHOB U pacIpeieieHue ux
I10 3JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB
U X COEJUHEHMM B Ipelenax MajiblX INEPHUOAOB U INIABHBIX MOATPYIII ¢ YYETOM CTPOEHHS UX
aTOMOB;

e KJTACCU(UIMPOBATh XMUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUCCKUE
peakiuu (1o YKCIy M COCTaBy yYacTBYIOIIMX B PEAKLUU BELIECTB, 110 TEIUIOBOMY 3 (eKTy, 1o
M3MEHEHHUIO CTENEHEN OKUCICHUS! XUMUYECKUX JIEMEHTOB);

e XapaKTEepU30BaTh (OMMUCHIBATH) OOLIMEe U cHelupHUUecKue XMMHUYECKHE CBONCTBA
IIPOCTBIX M CJIOXHBIX BEILECTB, MOATBEPXKAAsl ONUCAHUE TPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX
YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUM;

* COCTaBJISITh YPAaBHEHUS SJICKTPOJMTUYECKOW AUCCOLMALMM KHUCIOT, IIEJIOYEH U COJIEH,
[IOJIHBIE M COKpallEHHblE YpaBHEHMs peaklUil HMOHHOrO OOMEHa, YpaBHEHHUS peakuuil,
IIOATBEPXKJAIOIIUX CYLIECTBOBAHUE T'€HETHMUYECKON CBA3M MEXKIY BEIIECTBAMU Pa3IUYHbIX
KJIACCOB;

* PACKpBIBaTh CYIIHOCTb OKHMCIMTEIBHO-BOCCTAHOBUTEIIBHBIX pEaKLUUN I[OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKLuil;

e IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHMS, BO3MOXKHOCTU
MPOTEKAHNS XUMHUECKUX MPEBPAIIECHUN B PA3INYHBIX YCIOBHUSAX;

* BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 3JIEMEHTa 10 (opMyJie COETUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

ecOONIOAATh MpaBWa TOJb30BAHUS XHMHUYECKOM TMOCyIod U  J1abopaTOpHBIM
000pyZI0BaHUEM, a TaKXkKe MpaBuiia OOPALIEHUs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSAMHU
[0 BBINOJIHEHUIO J1a0OpaTOPHBIX XMMHUYECKUX ONBITOB IO IOJIYYEHHUIO U COOMPAHHUIO
ra3o00pa3HbIX BEIIECTB (aMMHUAaKa U yTJIEKHCIIOro rasa);

¢ IPOBOJIUTH PEAKLMHU, MOJATBEP)KIAIONINE KAYECTBEHHBIN COCTaB pa3IMYHBbIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM IMyTEM XJIOPHUI-, OpOMUI-, MOAMUI-, KapOoHat-, (ocdar-, cHUIMKAT-,
cyiabdaT-, THAPOKCHA-WOHBI, KAaTUOHBI aMMOHHS W HOHBl HM3yYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

e IPUMEHATH OCHOBHBIE OINEPALNU MBICIUTEIBHONW NEATENbHOCTH — aHalW3 U CHHTE3,
CpaBHEHHE, 0000IIeHNe, CUCTEMAaTH3alllI0, BBIABICHHE PUYMHHO-CIIEICTBEHHbBIX CBSI3eH — s
M3Y4YEHHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIHM, ECTECTBEHHO-HAyYHbIE METO/bl TO3HAHUS
— Ha0JIt0IeHNe, U3MEepeHHe, MOJICTUPOBAHHE, SKCIIEPUMEHT (peabHbIN U MBICTICHHBIH).



TEMATHYECKOE INTAHUPOBAHHME
9 KUIACC

Ne
1/

HaumeHnoBanue pa3nennos u Tem

KonuuectBo uacoB

OnexTpoHHbIe (IIUPPOBHIE)

IPOTPaMMBI Beero|| Konr- || IMpak- o0Opa3oBaTelibHbIC PECyPChI
POJIbHBIC| THYECKHE
paboTsI || paboThI

Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIUuu

1.1|IToBTOpenue u yrayOiaeHue 3HaHUH || 5 1 bubmuorexa [JOK
OCHOBHBIX pa3JIesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636

1.2|{|OcHoBHBIE 3aKOHOMEPHOCTH 4 bubmmoreka [IOK
XUMHYECKHX PEaKIuii https://m.edsoo.ru/7f41a636

1.3||9neKTpoauTHYeCKast TUCCOIUAITUS. 8 1 1 bu6nmoreka [IOK
XUMHUYECKUE PEaKIIUU B PACTBOPaX https://m.edsoo.ru/7f41a636

|I/ITOro 0 pazjaeiy H 17 H

|Pa311e.11 2. HemeTa/lu1bI M UX COeMHEHU A

2.1||O0mas xapakTepucTUKa 4 1 bubnmnoreka HOK
XUMHYCCKHX 3JiIeMeHTOB VIIA- https://m.edsoo.ru/7f41a636
rpymibl. ['anoreHs

2.2||00mas xapakTepucTuKa 6 bubnnorexka HOK
XUMHYECKHX 3JIeMEHTOB VIA- https://m.edsoo.ru/7f41a636
rpymmbl. Cepa u e€ COeTMHEHUS

2.3||O0mast xapakTepucTHKa 7 1 bubnuorexa [HOK
XHMHYECKHMX 3JIEMEHTOB VA- https://m.edsoo.ru/7f41a636
rpymmsl. A3ot, pochop u ux
COCIIMHCHUS

2.4||O0m1as xapakTepucTUKa 8 1 2 bubnmnoreka [HOK
XUMHYECKHX 3J1eMeHTOB [V A- https://m.edsoo.ru/7f41a636
TCPYIIIBL. YTIEPOI U KPEMHUN U UX
COCIIMHEHUS

|I/ITOro 0 pa3ferny H 25 H

|Pa3zle.11 3. MeTaJLi1bl 1 UX COeTUHEHHUS

3.1{|0061mume cBoiicTBa METAIIIIOB 4 bu6nuoreka [IOK

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

3.2||BaxxHeiinme MeTauIbl U UX 16 1 2 bubmmorexa [JOK
COCIIMHCHUS https://m.edsoo.ru/7f41a636

|I/IT0ro 10 pa3eny H 20 H

|Pa311e.11 4. XuMus M OKpy:Kamouas cpeaa

4.1|BemectBa 1 MaTepuaibl B KU3HU 3 bubnmnorexka HOK
YenoBeKa https://m.edsoo.ru/7f41a636

|I/IT0ro 10 pasJeny H 3 H

PesepBHOE BpeMs 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOBIIO || 68 4 7
I[TPOI'PAMME
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Ne || HanmeHnoBaHu€e pa3iesioB ¥ TEM IPOrPaAMMBI KonnuectBo yacos OnexTpoHHbIe (1IU(POBLIC)
/T Beeroll Kownt- Tpak- 00pazoBaTebHBIE PECYPCHI
POJIbHBIE || THYECKHE
paboThl || paboThI

Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUSI ‘

1.1 Xumus — BaxkHas 00J1aCTh €CTECTBO3HAHUS M| 5 2 bu6nmoreka [IOK
NPAKTHYECKOH JIESITEIbHOCTH YeIOBeKa https://m.edsoo.ru/7f41837c

1.2|BemecTBa 1 XUMUYECKHE PEAKIIUN 15 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41837¢c
|I/IToro o pazaeiy H 20 H ‘
|Pa311e.11 2. BaxkHeiilue mpecTaBUTEIM HEOPTAaHUYECKUX BElIeCTB ‘

2.1||Bo3nyx. Kucnopon. ITonsitue 06 okcugax 6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

2.2 |[Bogopoa.IloHsaTne o KUCIOTaX U COJIAX 8 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

2.3|Bona. PactBopsl. [ToHsTHE 00 OCHOBaHUSAX 5 1 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

2.4||OcHOBHBIE KJIaCChl HEOPTAHUIECKUX 11 1 1 bubnmnorexka HOK
COCIMHEHU I https://m.edsoo.ru/7f41837c
Htoro no pazneny H 30 H ‘

Pa3nen 3. [lepuoanueckuii 3axon u Ilepuoauyeckas cucrema xumudeckux iementosn /1. U.
MenpeneeBa. CTpoeHue aToMOB. XUMUYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

3.1||[Tepnonnueckwuii 3akon u [lepuoanueckas 7 bu6nmoreka [IOK
cucTeMa XUuMHUecKux anementos J1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
3.2 || Xumuueckas cBsi3b. OKHUCIUTEIHLHO- 8 1 bu6nuoreka [IOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edsoo.ru/7f41837c
Hroro no paszneny 15 bu6muoreka [JOK
https://m.edsoo.ru/7f41837c
PezepBHOE BpeMs 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOI'PAMME
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ITHOYPOYHOE IINTAHUPOBAHHME
9 KUIACC

No Tema ypoka KonnuectBo yacoB Hara DIEeKTpOHHBIE UPPOBBIC
/1 Beeroll Konr- Ilpak- |[3yueHus 00pa3oBaTeNbHBIE PECYPCH
POJIbHBIC|| TUYECKHE
paboThl | paboThI
1 |[[lepuomnueckuii 3aKOH. bu6mmoreka [JOK
[Mepuoanyeckas cucTeMa XUMHYECKUX https://m.edsoo.ru/00adb59e
snemenToB M. Y. Menaeneena
2 |3aKOHOMEPHOCTH B U3MEHEHHU CBOWCTB bubmmorexa [IOK
XUMHYECKHMX 3JICMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
NIEpUOJIOB
3 ||[Knmaccudukamus u HOMEHKIATypa bubnmoreka [JOK
HEOPraHHYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 || Bugpl XUMHYECKOU CBI3U U TUIIBI bu6mmoreka [JOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 |[KonTponbHas padora Nel mo teme 1
«[ToBTOpEeHUE U yriryOaeHUE 3HAHUHA
OCHOBHBIX Pa3JIesioB Kypca § Kiiacca»
6 |Kmaccudukanus XuMUYECKUX PEaKIIHA bu6mmoreka [JOK
0 pa3JIMYHBIM PU3HAKAM https://m.edsoo.ru/00adbch0
7 |lloHsATHE O CKOPOCTU XUMHUYECKOU bubnuorexa [JOK
peakuuu. [ToHATHE O TOMOTECHHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHSIX
8 |[ToHsATHE O XUMHYECKOM PAaBHOBECHH. bubnnoreka [JOK
®dakTophl, BIUSIIONINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHYECKON peakIMy U TOJI0KEHUE
XUMHUYECKOTO PABHOBECHUS
9 ||OxucnuTeTEHO-BOCCTAHOBUTEIHHBIE bubnuoteka [JOK
peakuuu https://m.edsoo.ru/00adcade
10 || Teopus 351€KTPOAUTUUECKOMH bub6nuorexa [IOK
nuccorranuu. CHIbHBIC U ClTa0ble https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 |[MoHHBIe ypaBHEHUS peakLuit bu6nuorexa [IOK
https://m.edsoo.ru/00add448
12 | Xumuyeckue CBOMCTBA KUCIOT U bu6nmoreka [JOK
OCHOBaHHIA B CBETE MPECTABICHUN 00 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON TUCCOITUAITUI
13 || Xumuueckue cBOMCTBA COJICH B CBETE bu6nmoreka [JOK
IPE/ICTABICHUIN 00 AIICKTPOIUTUUECKON https://m.edsoo.ru/00add8b2
JUCCOLIUAITUT
14 |[[Tonsartue o ruaponuse conen bubnuorexa [IOK
https://m.edsoo.ru/00add9d4
15 ||O600mIeHne U cucTeMaTU3aIys 3HaHUH bubmuorexa [JOK

https://m.edsoo.ru/00addd12
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No Tema ypoka KonnuectBo wacoB Hara DNEeKTpOHHBIE UPPOBHIC
/1 Beeroll Konr- Tpak- |A3YHUeHHs 00pa3oBaTeNbHbBIE PECYPCHI
POJIbHBIE| THYECKUE
paboThl | paboThI

16 |[ITpakTuueckas padora Ne 1. «Pemenue 1 1 bubmuorexka [JOK
IKCIIEPUMEHTAIILHBIX 33/1a1)» https://m.edsoo.ru/00addbfa

17 |[KonTpombsHas padota Ne2 o Teme 1 1 bubmuorexka [JOK
«DNEKTPONIUTHYECKAS TUCCOHALIHUSL. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIH B PACTBOPAX)

18 ||O6m1ast xapakTeprucTHKa rajJoreHOB. 1 bubmuoreka [JOK
XUMHUYECKUE CBOMCTBA Ha TPUMEpPE https://m.edsoo.ru/00addfe2
XJiopa

19 |[XnopoBomopon. ComnsiHast KMCIIOTA, 1 bu6mmoreka [JOK
XUMHUYECKHE CBOMCTBA, MOJIyUYCHHE, https://m.edsoo.ru/00ade104
pUMEHEHHE

20 ([IpaxTuueckas padora Ne 2 o reme 1 1 bubnuorexa [JOK
«[Tomy4eHue COSTHOM KUCIOTBI, https://m.edsoo.ru/00ade348
W3y4YEHHUE €€ CBOUCTBY»

21 ||Bpraucienus o ypaBHEHUSAM 1 bubnuorexa [JOK
XUMHYECKMX PEaKIUii, €CIId OJUH U3 https://m.edsoo.ru/00ade488
pEareHTOB JIaH B N30BITKE

22 ||O6mas xapaKTepuCcTUKa JIEMEHTOB 1 bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a

23 ||AymoTporHble MOIU(PUKAIIUN CEPHI. 1 bubnuotexa [JOK
HaxosaeHre cepbl U €€ COeTUHEHNI B https://m.edsoo.ru/00ade64a
npupoae. XMMUYECKHE CBOMCTBA CEPBI

24 ||CepoBomopon, cTpoenue, puznyeckue u|| 1 bubmmorexa [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

25 ||Okcunsl cepbl. CepHasi KUCIIOTA, 1 bub6nuorexa [IOK
(u3ryecKre ¥ XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
IpUMEHEeHHe

26 || XuMuYecKre peaKium, JexKaIue B 1 bubnnorexa [JOK
OCHOBE ITPOMBIIINIEHHOTO CIIOcO0a https://m.edsoo.ru/00adec8a
IIOJIy4EHUS CEPHON KUCIIOTHI.

XUMHUECKOE 3arpsi3HEHUE
OKpY’Karollel cpeibl COeAMHEHUSIMU
cepsl

27 ||Beramcnenue MaccoBO# JOJIM BBIXOJA 1 bu6nmoreka [JOK
NPOJIyKTa PEaKIUu https://m.edsoo.ru/00adec8a

28 ||Obmas xapakTepUCTHKA YIIEMEHTOB 1 bubmmoreka [JOK
VA-rpynnsl. A30T, pacripocTpaHeHHE B https://m.edsoo.ru/00adeea6
npupoe, GU3NIecKre 1 XUMHIECKUE
CBOMCTBA

29 |Ammuak, ero pusudeckue u 1 bu6nmoreka [JOK
XMMHYECKHE CBONCTBA, MOJYyICHUE U https://m.edsoo.ru/00adf004
IpUMEHEeHHe

30 |[[Tpaktrueckas pabora Ne 3 o Teme 1 1 bubmmoreka [JOK

«HonyquI/Ie aMMHaKa, U3yuCHHUC €T0

https://m.edsoo.ru/00adf180
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No Tema ypoka KonnuectBo wacoB Hara DNEeKTpOHHBIE UPPOBHIC
/1 Beeroll Konr- Tpak- |A3YHUeHHs 00pa3oBaTeNbHbBIE PECYPCHI
POJIbHBIE| THYECKUE
paboThl | paboThI
HCBOﬁCTB» H ‘ H

31 ||A3oTHas kucioTa, e€ pusnuecKue u 1 bubmmoreka [IOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306

32 |[Ucrionb30BaHUE HUTPATOB M COJICH 1 bubmuorexka [JOK
AMMOHHUS B KAYECTBE MUHEPAIIbHBIX https://m.edsoo.ru/00adf518
ynoopeHui. XuMHUYECKOe 3arpsi3HeHHE
OKpYKaroIIEH Cpelibl COETUHEHUSIMU
azora

33 || Docdop. Oxcua pochopa (V) u 1 bubnuorexka [JOK
dochopnas kucinora, pusHUecKue u https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MTOJyYCHHE

34 |[Acnonp3oBanue Gocharor B KauecTBe 1 bubnmoreka [JOK
MHHEPATbHBIX YI00pEHHIA. https://m.edsoo.ru/00adfc20
3arpsi3HeHUE NPUPOTHON CPEeIbl
dbocharamu

35 ||[Yraepon, pacripocTpaHeHnue B pupoze, | 1 bubnnoreka [JOK
(pu3ryeckre 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c

36 ||Oxcuapl yriepona, ux (hU3MIeCKHe U 1 bubnmoreka [JOK
XUMHYECKHE CBOMCTBA. DKOJIOTHIECKUE https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV)

37 ||YrombHas kuciaoTa U €€ coln 1 bubnuotexa [JOK

https://m.edsoo.ru/00ae006¢

38 |[IpaxkTuueckas padora Ne 4 o teme 1 1 bub6nuorexa [IOK
"TlonyueHne YriaeKucaoro rasa. https://m.edsoo.ru/00ae027e
KauecTBennas peakius Ha kKapOoHaT-
noH"

39 |[[TepBoHaYaIBHBIC TIOHSITHS 00 1 bubnuorexa [JOK
OpPraHUYeCKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriiepoaa

40 |[KpemHHMii 1 ero coeMHEHUs 1 bub6nuorexa [IOK

https://m.edsoo.ru/00ae080a

41 |IIpaxktnueckas padota Ne 5. Pemienue 1 1 bubnnorexa [JOK
IKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMe https://m.edsoo.ru/00ae0bf2
«BaxkHenme HeMeTaulbl U UX
COEMHEHUS

42 |KonTposbHas pabota Ne3 o Teme 1 1 bubnuorexa [IOK
«BakuHeiinme HeMeTaTbl U UX https://m.edsoo.ru/00ae0e18
COCMHEHUS

43 ||O0mas XxapakTeprUCTUKAa XUMUYECKUX 1 bubnuorexa [IOK
3JIEMEHTOB — METAJLJIOB. https://m.edsoo.ru/00ae103e
Mertannudeckast CBsI3b U
MeTaJuTn4ecKast KpUCTaTnIecKast
pemérka. Pu3n4ecKre CBOMCTBA
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No Tema ypoka KonnuectBo wacoB Hara DNEeKTpOHHBIE UPPOBHIC
/1 Beeroll Konr- Tpak- |A3YHUeHHs 00pa3oBaTeNbHbBIE PECYPCHI
POJIbHBIC|| TUYECKHE
paboThl | paboThI

| |merannon L | |

44 | XuMHYeCcKHUEe CBOMCTBA METAJLIOB. 1 bubmuoreka [JOK
DJIEKTPOXUMHUCCKUI Psijl HAPSKEHUI https://m.edso0.ru/00ae1156
METAJIJIOB

45 ||O6mue ciocoObl MoTydeHus MeTauioB. | 1 bubnmoreka [JOK
CruiaBbl. BeauciieHust o ypaBHEHUSAM https://m.edso0.ru/00ae1156
XUMHUYECKHUX PEAKIIHiA, €CJIU OJIUH U3
PEareHTOB COMCPKUT MIPHUMECH

46 ||[TonsaTHE O KOPPO3UH METAJLIOB 1 bubnuorexka [JOK

https://m.edsoo.ru/00ae1278

47 ||IlemoyHbICc METAJIIBI 1 bu6mmoreka [JOK

https://m.edsoo.ru/00ae14b2

48 ||Oxcuapl ¥ THIPOKCHIBI HATpUs U Kamust|| 1 bubnuorexa [JOK

https://m.edsoo.ru/00ae14b2

49 |[IlemoyHO3eMENbHBIC METAILIbI — 1 bubmuorexa [JOK
KaJIbIIMH U MarHUH https://m.edsoo.ru/00ae15e8

50 ||Baxkueiinme coequHEHUS KaIbIU 1 bu6mmoreka [JOK

https://m.edsoo.ru/00ae15e8

|5l ‘O606HI€HI/I€ U CHCTEMAaTHU3alUs 3HAHUN H H H H

52 | XKécTKOoCTh BOJIBI M CIIOCOOBI €& bu6mmoreka [IOK
yCTpaHEeHHUs https://m.edso0.ru/00ae1886

53 |[[Ipaktrueckas pabora Ne 6 o Teme 1 1 bubnuotexa [JOK
"YKEcTKOCTh BOJIBI U METOBI €6 https://m.edsoo.ru/00aelae8
ycTpaHeHus"

54 || AmoMuHMI 1 bubnuotexa [JOK

https://m.edsoo.ru/00aelc64

55 ||AM¢oTepHbIe CBOMCTBA OKCHIA U 1 bub6nuorexa [IOK
THPOKCHIA https://m.edsoo.ru/00aelc64

56 | ’Kene3o 1 bu6mmoreka [JOK

https://m.edsoo.ru/00ae1d86

57 ||OKcuabl, THAPOKCUIBI U COJIM JKEeJe3a 1 bubnuorexa [JOK
(IT) m xene3a (I1I) https://m.edsoo.ru/00ae35e6

|58 ‘O606H.I€HI/IC M CUCTEMATHU3AINs 3HAHUHA H 1 H H H

59 |[IpakTuueckas padora Ne 7. Pemenue 1 1 bub6nuorexa [IOK
IKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME https://m.edsoo.ru/00ae3de8
«BaxkHenmme MeTalibl U UX
COCTUHEHUS)

60 ||Bbruncienus mo ypaBHEHUSAM 1 bubmuorexa [IOK
XUMHYCCKUX PEAKIUi, eCIIi OJIUH U3 https://m.edso0.ru/00ae1750
peareHToB JIaH B U30BITKE UITN
COJICPKUT pUMeCH. Beraucienus
MacCOBOH JOJIH BBIXOJIa MPOAYKTA
peaKIuu
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I[TPOTPAMME

No Tema ypoka KonnuectBo wacoB Hara DNEeKTpOHHBIE UPPOBHIC
n/m Beeroll Konr- Tpak- |A3YHUeHHs 00pa3oBaTeNbHbIE PECYPCHI
POJIbHBIC|| TUYECKHE
paboThl | paboThI
|61 ”O606H_IGHI/IC M CUCTEMaTHU3aLMs 3HAHUI ‘ ‘ ‘ ‘
62 |[KontponbsHas pabora Ned o teme 1
«Baxneime MeTaJlIbl U UX
COCTUHEHUS
63 ||[BemectBa u maTepuanibl B 1 bubnmoreka [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 | XuMuueckoe 3arps3HeHUE 1 bubmuoreka [JOK
OKpYXKaloIIel CpeJibl https://m.edsoo.ru/00ae4270
65 ||Ponp xumMuwm B perieHun 1 bubmuoreka [JOK
IKOJIOTUIECKUX TPOOIIeM https://m.edsoo.ru/00ae4270
66 ||Pe3epBHBI ypok. O000mEHNE 1 1 bubnmoreka [JOK
CHCTEeMaTH3alKs 3HAHUHA https://m.edsoo.ru/00ae0d0a
67 ||[Pe3epBHbIii ypok. O0001IEHUE U 1 bu6mmoreka [JOK
CHCTEMaTH3aIlHs 3HAHHUI https://m.edsoo.ru/00adb33c
68 ||Pe3epBHbIii ypok. O0001IEHUE U 1 bu6mmoreka [JOK
CHCTEMaTH3aIlHs 3HAHHUI https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 68 4 7
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