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IHosicHUTEIBHAA 3aIIMCKA

Pabouas nporpamma cocraBieHa Ha OCHOBAaHUU:

o  ®depnepanbHOro 3aKoHa ot 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit
denepanuny;

o mpukaza Munnpocsemenust Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsiaka
OpTaHU3aIMH U OCYIIECTBICHHUS 00pa30BaTEIbHON AEITEIHHOCTH IO OCHOBHBIM
o0m1eo0pa3oBareIbHbIM IIPOrpaMMaM — 00pa3oBaTEIbHBIM IPOrpaMMaM HauyaabHOTO
00111er0, OCHOBHOT'O OOIIETO U CPEIHEro 00IIero 00pa3oBaHus»;

o mpukaza Munnpocsemenust Poccun ot 18.05.2023 Ne 370 «O6 yTBep)acHUN
benepanpHON 00pa30BaTENBLHON MPOrpaMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHUs
(manmee — ®OIT OO0);

e mnpukaza Munnpocseuienust Poccun ot 31.05.2021 Ne 287 «O6 yTBepx’IeHUN
(benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOT'O O0ILIEro
obpazoBanus» (nanee — @I'OC OOO TpeThero MOKOJICHHUS);

e mnpuka3za MunoOpuayku Poccuu ot 17.12.2010 Ne 1897 «O6 yTBepxaeHUn
(benepambHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO OOIIETO
obpazoBanus» (naigee — @I'OC OOO BTOPOro NOKOJIEHUS);

o ycraa MKOVY «COLI Ne 1 n. [Ipuctensy;

MOJIOKEHUS 0  (opMax, NEPUOAMYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIA YCIEBaeMOCTH U
IpoMeXyTouHOM arrectanuu ooydaromuxcs B MKOVY «COII Ne 1.n.IIpuctens»

N3yuenune xumuu:

CIOCOOCTBYET peau3aliii BO3MOXHOCTEH Il caMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHOIN rPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YJaromIuxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  yuyeOHON  JEesATEeNbHOCTH, OKCHEPUMEHTANbHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIsA/1a HAa €JMHCTBO MPHUPOJIBI U YEJIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4YaroluXcs;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMMHM c(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
MOAX0/1a K €€ U3YUYEHHUIO.

OcBoeHME MpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpAa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM MM03HaHus B Hayke. M3yueHne xumMun
OPOMCXOMUT C TMPHUBJICUEHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaccy.

[Ipy M3ydyeHMH XMMHUU Ha YpOBHE OCHOBHOTO OOILIEro 0oOpa30BaHUsl BaXXHOE 3HAUYECHUE
MpUOOPENH TaKKe LEIH, KaK:

— (hopMupOBaHHE MHTEIIEKTYAJIIbHO Pa3BUTOM JIMUYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

— HaNpaBJIeHHOCTh OOY4YeHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIEeHHEe O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOAaM  IIO3HAHUS,
(GOpMUPYIOTUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;



— oOecreueHrne YCIIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaIOIIMMHUCS OIbITa
Pa3HOOOpa3HOM JEeATEIbHOCTH, MO3HAHUS U CAMONO3HAHUSA, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCATIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEIBbHOCTH;

— ¢popmupoBanue o0mel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATH M OLICHUBATH SIBJICHUSA OKPYKAIOLIEro MHUpPA, HCIONb3yd 3HAHUS U
OTBIT, TIOJYYCHHBIC MPU W3YyUYCHUH XUMHUHU, MPUMEHSATh HMX TPU pPEIICHUH mpodieM B
MOBCEIHEBHOM JKU3HU U TPYAOBOI 1€ATEIbHOCTH;

— (opMupoBaHue y 00yJaroMuXCcs TYMAHUCTUYECKUX OTHOIICHHUMA, TTOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHUH U1 BBIPAOOTKU SKOJOTHYECKH I1e1ecoo0pa3HOro MOBEAEHUsS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOWIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIEYEIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduiIs U HANIPaBIEHHOCTH JlalbHENIIEro o0yyeHusl.

OO61iee yucio 4acoB, OTBEACHHBIX I M3yYEHUS XMMHUHU HAa YPOBHE OCHOBHOIO OOILEro
oOpa3oBanmus, coctaBiseT 136 dacoB: B 8 kiacce — 68 gacoB (2 gaca B Hejleno), B 9 kinacce — 68
yacoB (2 yaca B Hezlento). YueOHuku aBTopckoit muauu Pynsutucl .E., ®enpaman O.T'.

BocnurarenpHblii MOTEHIMA JAHHOTO YYEOHOro mpeaMera OOeCleYMBaAET pean3alrio
CIIEIYIOIIUX IIeJIEBBIX IPHOPUTETOB BocnuTanus odydarommuxcs O0O0:
® B YCBOCHHMH MMH 3HAHUH OCHOBHBIX HOPM, KOTOPBIC OOIIECTBO BHIPAOOTATIO HA OCHOBE ATHX
[EHHOCTEeH (a UMEHHO, B YCBOGHUH UMH COIUAIBHO 3HAYMMBbIX 3HAHUIA);
® B Pa3BUTHH UX MO3UTHUBHBIX OTHOIIEHUH K ATHUM OOIIECTBEHHBIM LIEHHOCTAM (2 UMEHHO, B
Pa3BUTHHU UX COLMATBHO 3HAYUMBIX OTHOIICHH);
e B MpPUOOPETEHHMH HMH COOTBETCTBYIOLIETO 3THM LIEHHOCTSM OIBITA TOBEICHUS, OIBITA
NPUMCHECHUS C(HOPMHPOBAHHBIX 3HAHWK ¥ OTHONICHWA HA TMpakTUKe (a WMEHHO, B
MPUOOPETEHUN UMH OTIBITA OCYIIECTBICHHS COITUAIBHO 3HAYUMBIX JIEN).
Peanu3zanus BocnuTarenbHOro MOTEHIIMAJA YPOKA MIPEAIOaraeT ciaeayromee:
® YCTAaHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUH MEXIYy VYUUTENeM M €ro YYeHHKaMHU,
CIOCOOCTBYIONTUX MO3UTUBHOMY BOCIPHUATHIO YYaIIUMHUCS TpeOOBaHMI W MPOCHO y4dUTENs,
MPUBJICYCHUIO WX BHUMaHUS K OOCYXJTaeMoil Ha ypoke HH(OpMaluM, aKTUBH3AIUU WX
MO3HABATEJIbHON JEATEIbHOCTH
® T00YX/ICHHE IIKOJILHUKOB COOJII0/IaTh HAa YPOKE OOIICTTPUHATHIE HOPMBI IIOBEICHUS, PAaBUJIa
oOIIeHUs CO CTapIIUMH (YUUTENISIMH) M CBEPCTHUKAMH (ILIKOJbHUKAMH), TPUHIUIBI yu4eOHOI
JTUCHUTITMHBI M CAMOOPTaHU3aIUH;
® JCIIOJIb30BAaHUE BOCHHUTATEIbHBIX BO3MOXKHOCTEH COJEp)KaHUs y4eOHOro mpeamera depes
JEMOHCTPALIMIO JIETM HPUMEPOB OTBETCTBEHHOT'O, T'Pa)KJAHCKOI'O MOBEAEHMS, MPOSBICHUS
YEJIOBEKOIIOOUS B JJOOPOCEPACYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINX TEKCTOB JJISI YTCHHUS,
3a/1a4 JUIs pelieHust, MPOOJIeMHBIX CUTYyallui A 00CyKIeHHUs B KIlacce,
® BKJIIOUCHHE B YPOK MTPOBBIX MPOIEAYP, KOTOPHIE TOMOTAIOT TOIePKaTh MOTHUBAIIMIO JIeTEH
K TMOJIYYCHUIO 3HAHUMU, HANAXUBAHUIO MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILIEHUW B KIacce,
MOMOTalOT YCTAaHOBJIEHUIO JOOpOKenaTeIbHON aTMOC(EpPHI BO BpeMs ypOKa;
® UHUIIMMPOBAHUE M TOAJIEPKKA HCCIEIOBATEIBCKON NEATETHHOCTH IIKOJIHPHUKOB B pamMKax
peanu3alud UMU WHIUBUIYAJIbHBIX U TPYNIOBBIX HCCIEAOBATENBCKUX IMPOEKTOB, UYTO MAET
IIKOJIbHUKAM BO3MOKHOCTh TIPHOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHUS] TEOPETHIECKOM
po0OJIeMbl, HABBIK TEHEPUPOBAHUS M OPOPMIICHHSI COOCTBEHHBIX UJIEH, HABBIK YBAKHUTEIHLHOTO
OTHOIIECHUS K UY>KHM HJICSIM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3YNbTAaThl OCBOSHHS IPOrPAMMbl OCHOBHOT'O 00ILIEero 00pa30BaHus JOCTUTAIOTCS
B X0Jle¢ 00yYeHHs] XUMUHU B €IMHCTBE Y4eOHONH M BOCHUTATEIbHOM AEATENIBHOCTH B COOTBETCTBUH C
TPaJMLIUOHHBIMU POCCUHCKMMH COLUOKYJIbTYPHBIMM M JyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
OPUHATBIME B OOIIECTBE MpaBWIaMH W HOPMamMH TIOBEACHUS M CIIOCOOCTBYIOT Hpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3ALUN 00YyYaOLIUXCS.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT FOTOBHOCTh OOYYAIOIIMXCSl PYKOBOJACTBOBATHCS CHCTEMON
IIO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH U PACLIMPEHME OIbITA IEATEIBHOCTH HAa €€ OCHOBE, B TOM
YKCJIEC B YACTH:

1)naTpuoTHYeCKOro BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHHsSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY M HAyYHOMY
HACIIC[INIO, TIOHMMAaHMs 3HAYEHUS XWMHUYECKOM HAayKH B JKH3HH COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BIJIQJIETh JOCTOBEPHOH HH(pOpMAIMed O TMEepeaOBhIX MOCTIKEHHSIX M OTKPBITHAX
MHUPOBOW U OTE€UYECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTpOWCTBE MUpPA U
00I111eCTBA;

2)rpa’aaHCKOro BOCIIUTAHMS:

IIPEACTABJICHNS O COLMAIbHBIX HOPMAax U MPaBUJIaX MEKIMYHOCTHBIX OTHOUIEHU! B KOJIJIEKTHBE,
KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B OOLIECTBEHHO II0JIE3HOM, YydeOHO-HMCcCie10BaTelbCKOMH,
TBOPYECKOHN U IPYTUX BUAX JEATEIbHOCTH, FTOTOBHOCTU K pa3HOOOpa3HON COBMECTHOH /€ATEIbHOCTH
IPU BBIIOJHEHUM Y4Y€OHBIX, [MO3HABATEJIbHBIX 3a]a4, BBINOJIHEHUH XMMHUYECKUX SKCIIEPUMEHTOB,
CO31aHUU YYEOHBIX IIPOEKTOB, CTPEMJICHHS K B3aMMOINOHUMAHUIO U B3aUMOIIOMOIIY B IIPOLIECCE ATOU
y4eOHOH N1esTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMMOBEIEHUE M IMOCTYINKH CBOMX TOBapHIIeH ¢
MO3ULIMA HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBHUM MOCTYIIKOB;

3)11eHHOCTH HAYYHOI'O TIO3HAHUS:

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BELIECTBE W XUMHUYECKON PEaKIMH, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO pa3BUTUsA HAYKM M COCTABJIIOLIUE OCHOBY I IIOHMMAaHHS CYLIHOCTH
Hay4YHOH KapTUHBI MHpa, TpPEICTaBlIeHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pPAa3BUTHUS IMPHPOJIBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHOMN CPEIOi, O POJIU XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBICE MOTHBBI, HANpPABJICHHBIE HA IIOJYyYEHHWE HOBBIX 3HAHMM II0 XUMUH,
HeoOXoauMble sl OOBSACHEHHs HaONIOJaeMbIX MPOLECCOB M SBJICHUH, IO3HABATEIbHOM,
MH(POPMALIMOHHOM M YMTATENbCKOM KYJIbTYphl, B TOM 4YHCJE HAaBBIKOB CaMOCTOSITEIbHON pabOThI C
y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JUTEPaTypo, JAOCTYNHBIMM TEXHUYECKUMHU CpEACTBAMHU
MH(OPMAaLMOHHBIX TEXHOJIOTHII;

uHTepec K OOY4YeHMIO M TIO3HAHUIO, JI00O3HATENbHOCTh, T'OTOBHOCTb M CIOCOOHOCTH K
caM000pa30BaHUIO, TPOEKTHOM M HCCIEeNOBATEIbCKONW NEsATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHHUs B ajbHeHeM;

4)(popMuUpOBaHUS KYJIbTYPbI 310POBbA:

OCO3HaHUE LICHHOCTU JKU3HHU, OTBETCTBEHHOI'O OTHOILECHMS K CBOEMY 3J0pPOBBIO, YCTAHOBKH Ha
3/I0pOBBIH 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U HENPHUATHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHUs
QJIKOTOJIl, HApKOTUKOB, KypeHHs), HEOOXOJUMOCTH COOJIIO/IEHHS TpaBUil O€30MacHOCTH TIpU
oOpallleHuU ¢ XUMHUYECKUMH BEIIeCTBaMU B OBITY U peabHOU KU3HU;

5)TpyaoBoro BocnuTaHus

MHTEpEC K MPAKTHUECKOMY M3y4eHHIO MPo(eccHii U Tpyaa pa3InyHOTO poJia, YBaXKECHUE K TPYAY
U pe3yapTaTaM TPYIOBOM AEATEIBHOCTH, B TOM YHCJIEC HA OCHOBE IPUMEHEHUsS NMPEIAMETHBIX 3HAHUU



M0 XMMHH, OCO3HAHHBIA BHIOOP WHIWBHAYAIHHOW TPACKTOPUHU TPOJIOJDKEHHSI 00pa30BaHUsI C YIETOM
JUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
YCIEMHOW MPOPECCHOHATBHON JCSITSILHOCTH W Pa3BUTUS HEOOXOIUMBIX yMEHUW, TOTOBHOCTH
aZlanTUPOBATHCS B PO ECCHOHATILHOM CpeJie;

6)3K0J10THYeCKOro BOCIIMTAHUA:

AKOJIOTHUYECKH TEJIeCO00Pa3HOE OTHOIICHHE K MPUPOIC KaK UCTOYHUKY JKU3HH Ha 3eMiie, OCHOBE
e€ CyliecTBOBaHHMS, IOHUMAHKE IEHHOCTH 3JI0POBOTO U 0E30MacHOT0 o0pa3a >KU3HH, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (HU3HMYECKOMY W TICMXHYECKOMY 370pPOBBIO, OCO3HAHHUE IIEHHOCTH
coOroIeHHs TpaBuil 0€30MMacHOTO TOBEACHHUS NMPU pabOTe C BEIIECTBAMH, a TaK)KE B CHUTYaIUsX,
YIPOXKAOUIUX 30POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, TOJIydaeMble MPU HU3YYECHUU XUMHUH, JUIS pElIeHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOAHON Cpeaoi, JIJIsl MOBBIIICHHUS YPOBHS HKOJOTHYECKON KYJIbTYPBHI,
OCO3HaHHUA TJI00ATBHOrO XapakTepa AKOJIOTMYECKHUX MPOoOJIeM U MyTell WX pEeHIeHHUs MOCPEACTBOM
METOJIOB XMMUH, 3KOJOTMYECKOrO MBILIIJICHUS, YMEHUS PYKOBOACTBOBATHCA MM B IO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLIMATILHOM MPAKTUKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B cocraBe MerampeaMETHBIX pe3yNbTaTOB BBIICISIIOT 3HAUUMbIE I (OpPMHUpPOBAHUS
MHUPOBO33pCHHUsST OOICHAYYHBIC TOHITHS (3aKOH, TEOpHsS, NPHUHIMUI, THUIIOTe3a, (aKT, CHCTEMA,
MpOIIECC, JKCIEPUMEHT M JPYroe.), KOTOpbIe HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaAMETax M IMO3BOJIIOT Ha OCHOBE 3HAHMHM W3 ATUX MPEAMETOB (DOPMHUPOBATh INMPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHHE MHUpa, U YHHBEpcajbHble ydeOHbIe IeHCTBHUS (IO3HABATEIbHbBIE,
KOMMYHUKATHUBHBIE, PEryJsTUBHBIC), KOTOpPhIE oOOecreunBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUIAHHPOBAHUIO M OCYIIISCTBICHHUIO YICOHOM IeATEITIHHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJoruueckne aeicTBUs:

YMEHHS UCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBINUIEHUS MPH OCBOCHUW 3HAHWW: PACKPHIBATH
CMBICJT XUMHYECKUX TOHATHH (BBIIETATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIUBATh B3aUMOCBSI3h C
IPYTMMH TIOHATHUSMH), WCIONB30BaTh TMOHSATHS JUIsi OOBSCHEHHUS OTHEIbHBIX (DAaKTOB W SIBICHUIA,
BBIOMpATh OCHOBAHMS U KPUTEPUH JUIS KIACCH(PHUKAIMU XUMUYECKHX BEIIECTB U XUMHYECKHX
peakiuii, ycTaHaBJIMBaTh MPUYMHHO-CIEACTBEHHBIC CBSI3U MEXAY OOBEKTaMH H3YYEHHs, CTPOUTH
JIOTUYECKHE pacCyXJeHus (MHIYKTUBHBIC, JEIYKTUBHBIC, TI0 aHAJOTWU), JeJaTh BHIBOABI U
3aKJII0UCHUS

YMEHHE TPUMEHSATh B TpOIECCe TMO3HAHMUS TOHATUS (MIPEeIMETHBIE M METaNpeJAMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, WCIOJIb3yeMble B XHMHH, MPEoOpPa3OBBIBATH IMIHPOKO
MPUMEHSEMbIE B XHMHUHM MOJICJIbHBIE TPEJICTABICHUS — XWMHUYECKHH 3HAK (CHUMBOJI DJIEMEHTA),
xuMH4deckast popmysa U ypaBHEHHE XMMHUYECKON peakluu — MpU PElIeHUuH Y4eOHO-TI03HABaTeIbHBIX
3a7a4, C Y4ETOM 3THUX MOJEIBHBIX MPEACTABICHUN BBIABILSITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE
MIPU3HAKU M3y4aeMBbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUi, BBISBIATH OOIINE
3aKOHOMEPHOCTH, NPUYUHHO-CIEACTBEHHBIE CBSI3M W TPOTMBOPEUYHS B HM3Y4a€MbIX MpPOILECCAX H
SIBIICHHSX.

ba3zoBble nucciiegoBarebckue 1eMcCTBUA.

YMEHHE MCITOJIb30BaTh MOCTABJICHHBIE BOMIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAKKE B
KauecTBe OCHOBBI I (DOPMUPOBAHUS TUIOTE3Bl MO TPOBEPKE MPABWIBHOCTH BBICKA3BIBAEMBIX
CYKJICHU;

NpPUOOPETEHUE OMbITa MO IUIAHHPOBAHWIO, OPTaHU3AIMH W TPOBEICHUI0 YYCHHUYECKUX
SKCTIEPUMEHTOB, YMEHHE HAOJI0/IaTh 3a XOJOM IMPOIEcca, CaMOCTOSTEIHHO MPOTHO3UPOBATH €r0



pe3yiabTar, (opMyaHpoBaTh OO0OOMIEHMS U BBIBOABI IO pe3yJbTaTaM IMPOBEIEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOICIIaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEHHUE BbIOMpPATh, aHAIN3UPOBATh U HMHTEPIPETUPOBATh MHPOPMALUIO Pa3IUYHBIX BUAOB U
GopM IpencTaBiICHMs], NOJIYYaeMyH0 M3 pa3HbIX HCTOYHMKOB (Hay4yHO-IIOMYJIIpHAs JMTEparypa
XUMHUYECKOTO COJIEPXKAHMs, CIPAaBOYHBIE MMOCOOMs, pecypchl MHTepHeTa), KPUTHYECKH OLEHHBATH
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHATh Pa3IMuYHble METOJbl U 3aIpOChl MPH IMOMCKE W OTOOpe MH(POpPMaLUU U
COOTBETCTBYIOLMX JaHHbIX, HEOOXOIUMBIX JUIsl BBIIOJHEHUS YYEOHBIX M IIO3HABATENIbHBIX 3a7ay
ONpEeNeNIEHHOr0 THMA, TNPUOOPETEHHE OIbITa B O0JACTH UCIOJNB30BaHUS HMH(OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJAJIEHUE KYJIbTYpPOH AaKTUBHOTO WCIOJIB30BAHUS DPA3TUUHBIX
IIOUCKOBBIX CHCTEM, CAMOCTOSATENIBHO BBIOMpATh ONTUMANIBHYIO (POpPMY MpeAcTaBIeHUs UHPOPMALUU
U WIUIIOCTPUPOBATh pelllaeMble 3aJjaud HECIOKHBIMU CXEMaMH, JuarpaMMamu, ApyruMmu (opmamu
rpaduKy ¥ UX KOMOMHAILIUSIMH,

YMEHHE WCIOJb30BaTh M aHAIM3MPOBATh B TMpolecce Y4YeOHOH M HMCCIEeNOBATEIbCKOU
NEeSITeIbHOCTH MH()OPMAILUIO O BIMSHUU HPOMBIIIICHHOCTH, CEIbCKOI0 XO3IHCTBA U TPAaHCIOPTa Ha
COCTOSIHUE OKpY Karolled MpUpOAHOMN Cpebl.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbI€ el cTBHA:

YMEHHSI 33J]aBaTh BOIPOCH (B XOJe Muayiora u (MJM) AUCKYCCHH) O CYIIECTBY OOCYKIaeMOu
TeMbI, (OPMYJINPOBATH CBOM MPEI0KEHNS OTHOCUTENILHO BBIMOJIHEHUS MTPEI0KEHHON 3a/1auu;

YMEHUS HPEJCTABIATh MOJIYYEHHBIE Pe3yJbTaThl IMO3HABATENbHON JESITEIbHOCTH B YCTHBIX U
NUCHMEHHBIX TEKCTaX; JIENaTh MPE3CHTAIMIO PE3yJbTAaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIIEPHMEHTA
(;1abopaTtopHOTO OImBITa, JA0OPATOPHON PabOTHI MO KCCICAOBAHUIO CBOMCTB BEIECTB, YYCOHOTO
IPOEKTA);

yMEHHUsl y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW ITO3HABATENIbHOM W
MCCIIEIOBATEIILCKON JICATENIFHOCTH MPH PEUICHWH BO3HUKAIOUIMX IMPOOJIEM HAa OCHOBE yuéTa OOIIHMX
MHTEPECOB M COIJIaCOBaHMUS MNO3ULMH (00CYXJeHus, OOMEH MHEHHSMH, «MO3IOBbIE ILITYpPMBI»,
KOOPJIMHAIIMSI COBMECTHBIX JEHCTBUH, ONpe/eseHne KPUTEPUEB MO OLEHKE KayecTBa BBIMOJHEHHOMN
paboThI U ApyTHE).

PeryasiTUBHBIE yHHBepcaabHble yueOHbIE AeiicTBUA:

YMEHHE CaMOCTOSTENBHO ONPEACTATh IENU JEeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BHIOMpPATh Hamboee
3 PeKTUBHBIE CIIOCOOBI peleHUs] y4eOHbIX M MO3HABATENIbHBIX 3a/1a4, CAMOCTOSITENIbHO COCTABIATh
WIM KOPPEKTHPOBATh MPEUIOKEHHBIM AJNTOPUTM JIEWCTBUM IPU BBINOJIHEHUM 33JaHUN C Yy4ETOM
MOJyYCHUsT HOBBIX 3HAHWUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsIX, OICHUBATh
COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBICHHOH Ie/M, YMEHUE UCIIOJIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IPe/JIaraeMble B YCIIOBUH 3a/IaHHH.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX ~pe3yJIbTATOB IO OCBOCHHUIO  00S3aTENILHOTO  COJEPKAHMSA,
YCTQHOBJICHHOTO  JIaHHOM  QenepanbHOM  pabouell  mporpaMMoi,  BBIJACHSIOT:  OCBOCHHBIE
00y4aromyMuUCs Hay4YHbIe 3HAHUs, YMEHHUS M CIIOCOOBI JeWCTBUH, crienupuieckue Ui MpeIMeTHON
obmactn «XWUMUS», BHIBI NEATEIHHOCTH IO TIOXYYEHHUIO HOBOTO 3HAHWS, €ro WHTEpPIpPETAIHH,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3JINYHBIX yUEOHBIX M HOBBIX CUTYAIIHSX.

K kon1y o0yuyenus B 8 kjiacce npeMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPaxaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUM:



o PacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKHX MOHATHUN: aTOM, MOJIEKYJIa, XUMHUYECKHM
9JIEeMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOpPOIHAs M HEOJHOPOJHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JOJsl XMMUYECKOTO JJIEMEHTa B COCAMHEHHUH, MOJIIPHBIN 00BEM, OKCHI,
KHCJIOTa, OCHOBaHHUE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKas peaklus,
KJIacCU(pUKaLlMs peaKkUUid: peaklUu COCOUHEHMs, pPEaKIHH pPA3JIOKEHUS, PEeaKlUd 3aMElICHUs,
peaknuu OOMEHa, PK30- W IHIOTEPMHUYECKHE PEaKIMH, TerIoBoi 3(ddekT peakuuu, sapo aroma,
AIIEKTPOHHBIA CJOH aTroMa, aTOMHas OpOHMTal b, PagUyC aTOMa, XUMHYECKas CBs3b, MOJSpHAs U
HENoJIsipHasi KOBaJIeHTHasl CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH, PAacTBOpP, MaccoBasl IOJis
BellecTBa (IIPOLEHTHAs KOHIIEHTPAIHs) B paCTBOPE;

o WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYECKUX IIOHATUH M HPUMEHATH 3TU
MOHSTHS IIPU OMTUCAHUH BEILECTB U UX MPEBPAIICHUL;

o HCIOJIb30BAaTh XUMHUYECKYIO CHMBOJUKY JJIi COCTaBI€HHUS (OpPMYJl BELIECTB U
YpaBHEHUU XUMHUYECKUX PEaKLUi;

o OIpEeENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COCAMHEHUSX, CTEIEHb
OKHUCJICHHS 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IMPUHAUIEKHOCTb BEILECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHWH 10 (¢GopmynaaM, BHJI XHUMHYECKOM CBsI3M (KOBaJeHTHAsT M HOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

o packpbiBaTh cmbica llepuoanueckoro 3akona J[. M. MenneneeBa: AeMOHCTpUPOBATH
MOHMMAaHUE TEPHOJNYECKON 3aBHUCUMOCTH CBOWCTB XMMHUYECKHMX JJIEMEHTOB OT HX IOJOXKEHHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXpPAaHEHHS MAacChl BEIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

o ONHCHIBATH U XapakTepu3oBaTb TabmuuHyro ¢opMy [leproguueckoil cUCTEMBbI
XUMUYECKUX OHJIEMEHTOB: pa3jinyaTh TOHATHS «rJlaBHas mnoArpynma (A-rpymma)» u «1odovyHas
noarpymnmna (b-rpynmna)y», mansie u 00JbIINE EPUObI, COOTHOCUTH 0003HAUYEHHMSI, KOTOPHIE HMEIOTCS B
tabmune «llepuonmueckas cucrema xumuueckux snemeHToB JI. VM. MeHzaeneeBa» ¢ UYUCIOBBIMHU
XapaKTEepPUCTUKAMHU CTPOEHHsS] aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oOliee 4ucio
AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

o KJIaCCU(UIUPOBATh XMUMHUYECKHUE 3JIEMEHTbHI, HEOPTaHWYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (1o YMCIy U COCTaBY YUacTBYIOLIUX B pEaKLUU BELIECTB, IO TEIIIOBOMY 3D (DEKTY);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB pa3IUYHbBIX
KJIaCCOB, IIOJTBEp)KJasi OINUCAHUE TPUMEPAMU MOJIEKYJIAPHBIX YpaBHEHUH COOTBETCTBYIOILIUX
XUMUYECKUX PEaKIUi;

. IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTHM OT HMX Kadye€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHBIX YCIOBHIX;

. BBIUYHCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIDHYI0 M MOJIIPHYIO Macchl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JeMeHTa Mo (opMyse COEAMHEHHs, MacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

o MPUMEHITh OCHOBHBIE OIEpallMd MBICIUTENbHON AEATeIbHOCTH — aHajJu3 M CHHTE3,
CpaBHEHME, 0000IIEeHNE, CUCTEMAaTU3AINIO0, KIacCU(UKAINIO, BBISBICHUE MPUYMHHO--CIIEACTBEHHbBIX
CBS3€M — NJI M3y4eHUs] CBOMCTB BEUIECTB M XMMHUYECKHUX DPEAKIMH, €CTECTBEHHO-HAyYHbIE METOIbI
MO3HAHUs — HAOJII0/IEHUE, U3MEPEHUE, MOJICIMPOBAHUE, HIKCIIEPUMEHT (peaslbHbI M MBICIICHHBIH);

. ClleZIoBaTh  MpaBWJIaM  TIOJb30BAHUS XHMHUYECKOM TMocyaod H  J1abopaTOpHBIM
000pyI0BaHUEM, a TAKXKe MpaBUIaM OOpAIIEeHHUs ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH I10
BBITIOJIHEHUIO J1a0OpPAaTOPHBIX XMMHYECKHX OMNBITOB MO MOJYYECHHIO UM COOMPAHUIO Ta3000pa3HBIX



BEIIECTB (BOJIOPOJAa U KHUCIOPOa), MPUTOTOBJICHHIO PACTBOPOB C OMpPEACIEHHON MacCOBOWM aoJiei
pacTBOPEHHOIO  BEIECTBA, IJJAHUPOBAaTh U IMPOBOJUTH XUMHYECKHE OSKCIEPUMEHTHl IO
pacro3HaBaHMUIO PACTBOPOB MIEJOYEH M KHCIOT C MOMOIIBI0 MHAMKATOPOB (JakMyc, ¢peHondTraaenH,
METHJIOPAHXK U IpYTHE).

K xoH1y o0yuenus B 9 kjiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

o pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUI: XMMHUYECKUH D3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHHOH, IPOCTOE BEILIECTBO, CIIO)KHOE BEIIECTBO, BAJEHTHOCTb,
3JIEKTPOOTPULATENBHOCTD, CTENEHb OKUCICHUS, XUMHUECKasi peaklysi, XMMUYECKasl CBS3b, TEIUIOBOM
addext peakuuu, MOIb, MOJSPHBIM  00BEM, PpPacTBOpP, DIEKTPOJIUTHI,  HEIIEKTPOIMTHI,
AIIEKTPOIUTUYECKAs JUCCOLMAIMS, PEAKIIMA HOHHOTO 00MEHa, KaTaJln3aTop, XUMHUYECKOe pPaBHOBECHE,
oOpatumble U HEOOpaTUMBbIE PEAKIMH, OKUCINTEIbHO-BOCCTAHOBHUTEIBHBIE PEaKIUH, OKHUCIHUTEINb,
BOCCTAaHOBUTENb, OKHCIEHHE W BOCCTAaHOBIIEHUE, AJJIOTPONHUS, aM(POTEPHOCTb, XMMHUYECKasi CBSI3b
(xoBaJleHTHAsl, MIOHHAs, METAJUIMYECKasi), KPUCTAJUINYECKasi PelETKa, KOPPO3UsI METAJUIOB, CIUIABBI,
CKOpPOCTb XUMHUYECKOU peaklvy, peAesIbHO Jonyctumas Konuentpanus 11K BemecTsa;

. WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKUX IOHATUH M HPUMEHSATHb 3TU
MOHSITUS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

o HCIOJIb30BAaTh XUMHUYECKYIO CHMBOJUKY JJIi COCTaBI€HHUS (OpPMYJl BELIECTB U
YPAaBHEHUI XMMUYECKUX PEAKLUM;

o OIIpEAEIATh BAJIECHTHOCTh U CTENIEHb OKUCICHUSI XMMUYECKUX AJIEMEHTOB B COCIMHEHUSAX
pPa3IMYHOIO COCTaBa, IPUHAMJICKHOCTh BELIECTB K OIpPENeIEHHOMY KJaccy COEIMHEHUH 110
dopMynaM, BUJ XUMHYECKON CBS3U (KOBAJIEHTHAs, MOHHAs, METa/NIMYECKas) B HEOPraHMYECKUX
COEIMHEHUSX, 3apsd] HMOHa IO XMMHYECKoil (opmyie, XapakTep cpeabl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COEAVNHEHUM, TUIl KPUCTANINYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

. packpsiBaTh cMmbici [lepuoandeckoro 3akona [{. . MenaeneeBa u 1€eMOHCTPUPOBAThH €r0
NOHMMAaHUE: OIKChIBaTh U XapakTepus3oBaTh TaOauMuHyro Qopmy Ilepuoanueckoil cuctemsl
XUMHYECKHX DJIEMEHTOB: pa3iHuyaTh IOHATUS «rJaBHasg nonarpynna (A-rpymnma)» U «1ododHast
noarpynna (b-rpymnmna)», mansie 1 0oJbIINe TEPUO/Ibl, COOTHOCUTh 0003HAYEHMS, KOTOPbIE UMEIOTCS B
NepUOJIMYECKOl Tabnuie, C YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHS aTOMOB XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj siipa, O0Ilee YUCIIO AJIEKTPOHOB U paclpeelIeHne UX MO 3JIEKTPOHHBIM
CJI0SIM), OOBSCHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB DJIEMEHTOB M MX COCJAMHEHHUH B
Ipejienax MaJbIX IEPUOJOB U TNIABHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;

o KJaccu(UIUpoBaTh XMMHMUYECKHE 3JI€MEHTHl, HEOpPraHWYEeCKHE BEIIeCTBA, XUMHUYECKUE
peakuuu (MO YUCIYy M COCTaBY YYACTBYIOIIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY 3(QeKTy, 1o
W3MEHEHUIO CTENIEHEN OKHCIEHMSI XUMUYECKUX YJIEMEHTOB);

. XapakTepu30BaTh (OMHUCHIBATH) OOIMME H CHeNuUIEeCKUe XUMHUYECKHE CBOWCTBA
IPOCTBIX M CJOXHBIX BELIECTB, NMOATBEPXKAAs OMMCAHME IPHUMEpPAaMH MOJIEKYJSPHBIX W HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIN;

. COCTaBJIATh YPABHEHUS SJIEKTPOJUTHYECKOM NHUCCOLMAIMA KHUCIIOT, IIEJIOYEeH U COJIEH,
MOJIHBIE M  COKpalll€HHbIE YpaBHEHHUS peakuuid HMOHHOrO OOMEHa, YypaBHEHHUS pEeaKlUid,
MOJTBEPKIAIOIIUX CYIIECTBOBaHHE FT€HETUUECKOM CBSI3U MEXK/1y BEIIECTBAMHU PA3IMYHBIX KIaCcCOB;

. pacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3THX pPeakluii;

o IIPOrHO3MPOBaTh CBOMICTBA BEIIECTB B 3aBUCUMOCTHM OT UX CTPOEHMSI, BO3MOYKHOCTHU
IPOTEKAaHUsI XMMUUECKUX MPEBPAILEHUN B Pa3INYHbIX YCIOBUSX;



o BBIYHCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYI0 M MOJIIPHYIO MacChl BEHIECTB, MACCOBYIO
JIOJF0 XMMHUYECKOIo 3JeMeHTa IO (opMyse COEAMHEHUs, MacCOBYIO JIOJIIO BEIECTBA B pacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU peaKlvi;

o coOmogaTh TpaBWiIa  IOJB30BAaHUS  XMUMHUYECKOHM TMOCyaoil W 1abopaTOpHBIM
00opyIOBaHUEM, a TAaK)KE NMpaBUiIa OOpaIleHHUs] C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHUSIMH 10
BBITIOJIHEHUIO JTa0OpPAaTOPHBIX XUMHYECKHX OMNBITOB IO IOJYYECHHIO M COOMPAHUIO Ta3000pa3HBIX
BEIIIECTB (aMMHUaKa U yIJIEKHCIIOro rasa);

o IIPOBOAUTH PEAKLMU, MOATBEP)KIAIOLINE KAYECTBEHHBIM COCTaB Pa3JIMYHBIX BEILECTB!
pacrio3HaBaTh ONBITHBIM IYTEM XJIOpUJ-, OpOMUA-, HOAU-, KapOoHaT-, pochat-, CUIUKaT-, cyibdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHMSI UM HMOHBI M3YYEHHBIX METAJUIOB, IIPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

. IIPUMEHATh OCHOBHBIE OIIEPALlMA MBICIUTEIBHOM NEATEIbHOCTH — AaHAJINW3 U CHUHTE3,
CpaBHEHME, O0OOIIEHME, CHCTEMAaTH3allMI0, BBISIBJICHHE IPUUMHHO-CIEICTBEHHBIX CBSI3€W — JUId
W3YYEHHUs CBOMCTB BEIIECTB M XMMHMUYECKHUX pEaKLUUN, €CTECTBEHHO-HAYYHBIE METOJbI ITO3HAHUS —
HaOJr01IeHue, U3MEPEHUE, MOJICIIMPOBAaHUE, IKCIICPUMEHT (pealibHbI U MBICIICHHBIH);

° (dbopMupoBath yOexaeHHUs] B HEOOXOAUMOCTH U3YYCHHS XUMUU;
YYUTb MOHUMAHMIO INYHOM N OBLLECTBEHHOM 3HAYMMOCTN XMMUYECKUX Npodeccuii.



COJEPKAHUE OBbYYEHUA

8 KIIACC

IlepBoHauya/JbHbIE XMMHYECKHE TOHSITHUSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHA B cCUCTEeMEe HaykK. Temna u
BeulecTBa. dusnueckue cBOWCTBAa BeEIECTB. ArperaTHoe coctosiHue BeumecTB. llonarue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BemecTB. OTHOCHUTENbHAA aTOMHAst Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3anMocBsI3p KoJMuecTBa, Macchl U
YHCJIa CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHHM.

®u3nueckue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukanus XUMUYECKUX PEaKIui
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOW IMOCYJO0W, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HAOMIOAeHNE (PU3HUECKUX (TIJIaBJICHUE BOCKA, TAsTHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJCHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHCAaHWE TIPU3HAKOB MPOTEKAHUS XHMMHUYECKHX peakuuid (pas3jioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasznoxeHue rugapokcuaa menu (1) mpu
HarpeBaHuH,

Baskneimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEHT M IPOCTOE BEILIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XUMUUYECKHUE CBOWCTBA (peakluyd TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHUs Kuciaopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIJIOPOJIA.

TemnoBoit >((PekT XUMHYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakuuu. TomauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO AP deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — »snemeHT M mpocroe BemiecTBO. HaxokaeHue BoIOpoAa B MPHUPOJE,
buznyecKkrue 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. KucioTe! u comnu.

Mousipabiii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBOpMMOCTh BemiecTB B Boje. MaccoBasi JOJsi BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOA. OxpaHa W OYHCTKA
MPUPOTHBIX BOJI.

Knaccudukanust nHeopranmyeckux coeauHeHnid. Oxcunpl. Knaccudukanus OKCHIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHBIE, aM(pOoTepHbIe) U HeconeoOpasyromue. HomeHnkiarypa
OKCcUJI0B. DU3NUYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaoB.

OcHoBanus. Kiaccudukanmust ocHoBaHWN: WIENOYM M HEPACTBOPUMBIC OCHOBAHWSI.
Homenknatrypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OCHOBaHuil. [lomydyenue

OCHOBaHHUH.



Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akrusHoctr MetaiioB H. H. bekerosa. [lonmydenue kucior.

Comu. Homenknarypa coneit. dusnueckue u XxuMudeckue cpoiictBa coieil. [lomyuyenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIPENICIICHUE COJACPIKaHUs KHUCIOpOoJa B BO3JyXe, IMOJIy4YeHHE, COOMpaHHeE,
pacrio3HaBaHME€ U HW3YYCHHE CBOMCTB KHCIOpOJa, HAONIO/IEHHE B3aUMOJICHCTBUSL BEILECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HUKHOBEHHUS M TpEKpalleHHus ropeHus (mokapa), O3HAKOMIJIEHHE C
o0Opa3liaMu OKCHJIOB M OMNHMCAHHME UX CBOMCTB, MOJIy4eHUE, cOOMpaHue, paclio3HaBaHUE U U3YyYEHUE
CBOMCTB BojJopoaa (ropeHme), B3aummojeicTBue Boaopona c¢ okcugom wmemu () (Bo3zmokHO
UCIIOJIb30BaHUE BHUJICOMATEPHUAIOB), HAOMIO/EHUE OOpa3OB BEIIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBaHHE OCOOCHHOCTEH PacTBOPEHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO, PUTOTOBJICHUE
pPacTBOPOB C OIpPEACIEHHOW MAacCOBOM J10JIEM PacTBOPEHHOIO BEILIECTBA, B3aMMOJECUCTBUE BOJBI C
MeTallJIaMH (HaTpUeM U KajbIeM) (BO3MOKHO HCIIOIb30BaHHE BUIEOMATEPHAIIOB),

Hepuoauveckuii 3axkoH u Ilepuoamueckass cucrema xumMudeckux 3viemenros /I, H.
MenpneseeBa. Crpoenne aromoB. XuMuuyeckasi CBsi3b. OKHCJIMTEIbHO-BOCCTAHOBHTEJbHbIE
peakuumn

[lepBble MOMBITKU KiIacCU(DUKAIMKM XUMHUYECKUX 31eMEHTOB. [IoHSATHE O rpynmax CXOIHBIX
AJIEMEHTOB (ILEJIOYHbIE M ILEJIOYHO3EMENbHbIE METaJlIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHbIE OKCHIBI U TUPOKCHIBL.

[lepmonnueckuii 3akoH. Ilepuogmueckas cucrtema xumuueckux snemeHtoB /[ WM.
MenneneeBa. KopoTtkonepuoanas wu amuHHonepuogHas Gopmbl  [lepuognueckoit  cuctemsl
xumudeckux 3neMmeHToB JI. 1. MenneneeBa. [lepruoapl u rpymnmbl. U3NYECKUN CMBICT MTOPSIKOBOTO
HOMEpa, HOMEPOB MepHUOa U IPYMIIbI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saaep. M3oronel. DnekTponsl. CTpoeHNE 3IEKTPOHHBIX
o0oJouek aroMoB nepBbIX 20 xumuueckux snemMeHToB [lepuoanyeckoit cuctemsl [1. . Menneneesa.
XapakTepucThKa XUMHUYECKOTO IEMEHTa IO ero mnoyiokeHuro B llepumommueckon cucreme [I. U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHUS pajnyca aTOMOB XMMHUYECKHX JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTusA Hayku U npaktuku. J[. . MenzaeneeB — yd€HbIN U TpaXKIaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HENOoJIsIpHasT) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. VloHHAas1 CBS3b.

Crenenb okucienus. OKUCIUTENbHO--BOCCTAHOBUTEIbHBIE peakiuu. [Ipoiiecchl okucaeHus u
BOCCTaHOBJIEHHsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yyeHre o0pas3IoB BEIIECTB METAINIOB U HEMETAJJIOB, B3aUMO/IEHCTBHE THIPOKCHIA IIMHKA C
pacTBOpamMH KHCJIOT U ILIEN0YEH, MPOBEJIEHUE ONBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX pEaKIuil (TOpeHUE, pEaKuu pa3oKeHUs, COSTUHEHMUS).

Mesicnpedmemmuuie ceasu

Peanuzanus MeXIpEeIMETHBIX CBS3€d MPU M3YyYEHUM XUMHM B 8 KJacce OCYIIECTBISAETCS
yepe3 HMCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSTHUN, TaK M TMOHSATUH, SBISIOLIMXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO--HAY4YHOI'O IUKJIA.
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®usnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJA, H3O0TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUECKHUM 3apsij, BEIIECTBO, TEJI0, 00BEM, arperaTHOEe COCTOsTHUE
BEIIIECTBA, I'a3, PU3NICCKUE BEIIMYNHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPObI, MOJIE3HbIE UCKOIAeMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYECKas peaKkuust

[lepnonnueckuii 3akoH. Ilepuogmueckas cucrema xumudeckux diemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB
MEPBBIX TPEX MEPUOJIOB, KAIHSs, KaJblUi U UX COCTMHEHHUI B COOTBETCTBUU C MOJIOKEHUEM HJIEMEHTOB
B [lepuoanueckoii cucreMe U CTPOEHUEM X ATOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHUUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKH U BUJA XUMHUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWMYECKHUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEILECTB, OTHOCSIIMXCS K Pa3jIM4HbIM KJIAaCCAM HEOPraHWYECKUX COEIMHEHMM, T€HETUYECKas CBS3b
HEOPraHUYECKHUX BEILECTB.

Krnaccudukanus XUMHUYECKUX PEaKIUd 10 Pa3IMYHBIM TMpH3HAKaM (110 YHCITY M COCTaBYy
YYaCTBYIONIMX B PEAKIIUH BEIIECTB, IO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTCIICHEH OKUCIICHUS
XUMHYECKHX DJIEMEHTOB, IO 0OpaTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U IHIAOTEPMUUYECKUE
peaklyu, TePMOXUMHUYECKUE YPABHEHMUS.

[TonsatHe 0 cKOpocTH XUMHUYECKOW peakuuu. I[loHsTHe 00 OOpaTHMBIX M HEOOpPATHMBIX
XUMUYECKUX peakuusx. [IoHsTHe O TOMOTeHHBIX U TeTepOreHHbIX peakiusax. [loHsTue o katamuse.
[lonsiTHE O XMMHUYECKOM paBHOBECHMHU. DakTOpbI, BIUAIOIIME HA CKOPOCTh XUMHMUYECKOW pEaKIUU U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIIMU, JJICKTPOHHBIA  OalaHC  OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakiuu. CoCTaBlIeHHE YpPaBHEHUM OKHCIHMTEIbHO--BOCCTAHOBUTEIHHBIX
peaxIuii ¢ UCIONIb30BaHUEM METO/Ia DIIEKTPOHHOTO OanaHca.

Teopust 3NIEKTPOIUTHUECKON AUCCOLMAIMU. DIEKTPOJUTHI U HEINEKTpoIUThl. KaThoHBI,
aHUOHBI. MexaHU3M IUCCOIMAIIMU BEIIECTB C PAa3UYHBIMH BHJIaMH XUMHUYECKOW cBsizu. CTeneHb
nuccoranuu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YCIOBHUS MPOTEKAHUS PEAKIM HOHHOTO OOMEHa, TMOJHBIE U
COKpall€HHbIE HOHHBbIE YypaBHEHHUs peakinuil. CBONCTBa KHCIOT, OCHOBAaHMM M COJIEM B CBETE
MIPEACTABICHHUI 00 JEKTPOIMTUUECKON Aucconuanui. KadecTtBeHHbIe peakinyu Ha HOHBIL. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEISIMU KPUCTAUIMUYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaJIJIOB M HEMETAJUIOB (rpaduTa M ajMasa), CIOXKHBIX BELIECTB (XJIOpUAa HATpusl), UCCIEIOBaHNE
3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIUU OT BO3JEHCTBUS Pa3IMUHBIX (PAKTOPOB, MCCIEAOBAHUE
ANEKTPONPOBOAHOCTA PACTBOPOB BEUIECTB, MpOIECCa AMCCOLMALMM KHUCIOT, ILIEJIoued U cojei
(BO3MOYHO MCITOJIb30BaHUE BUIEO MAaTEPUATIOB),

HemeTasibl M MX coeTUHEHMSI

OO6mas xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHU
okucienus. CtpoeHHe U (QU3NYECKUE CBONCTBA MPOCTHIX BEIIECTB — TajJOreHOB. XUMHUYECKHE
CBOMCTBa Ha MmpuMepe XJopa (B3aUMOJEUCTBHE C MeETalIaMH, HEMETalIaMH, LIeJI0YaMu).
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XnopoBogopoa. ComnsiHast KUCI0Ta, XUMUYECKHE CBOMCTBA, OJIy4YEeHHE, MpUMeHeHue. JleiicTBre xiiopa
U XJIOPOBOJIOPO/Ia HA OPTaHU3M uelloBeKa. BaykHelnre XJI0pyuibl U UX HaXOXKACHUE B IIPUPOJIE.

Obmas xapaktepuctuka 3jeMeHToB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoenue U puznyeckre CBOMCTBA MPOCTHIX BEILECTB — KUCIOPOAa
U cepbl. AJUIOTpONHbE MOAM(UKALMU KHUCIOpoJa M cepbl. XHMMHUYECKME CBOMCTBA CeEphl.
CepoBonopoJ1, cTpoeHHe, (PU3NUECKUe U XUMHUYECKUue cBoiicTBa. OKCHIBI Cepbl KaK MpPEACTaBUTEIN
KACIOTHBIX OKcuaoB. CepHas kuciora, (HU3MYECKMEe W XHMMUYECKHe CBoOiicTBa (oOmme Kak
IpeACTaBUTElNs Kjacca KUCIOT M cnenuduueckue). XUMUYECKHE DPEAKIMH, JIeKAl[Ue B OCHOBE
IPOMBIIIJICHHOT'O CI10C00a MOy4eHUst cepHOi kucnoTel. [Ipumenenne ceproii kuciaotel. Conu cepHOi
KHCJIOTHI, KAaUeCTBEHHAs! peakuus Ha cyabdar-noH. HaxoxaeHue cepsl U e€ COCUHEHUN B MPUPOJIE.
XHMMHYECKOE 3arpsi3HEHUE OKpYKAoLIeld Ccpeibl COECOUHEHUSIMU cepbl (KUCIOTHBIE JIOK[IH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEeIOTBPAILCHHS.

OOmast xapakrepucTtuka »53JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEpHBbIE CTENCHW OKUCIEHUS. A30T, paclpoCTpaHeHHE B MPUpPOAe, (HU3NYECKHEe U XUMHUYECKUE
coiictBa. KpyroBopor asora B mpupome. AMMHAK, €ro (QHU3MUECKHE M XHUMHYECKHE CBOMCTBa,
nojydyeHue u npumeHenue. Conu aMMOHMS, UX (U3NYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE.
KayecTBeHHast peakuuss Ha HOHbI aMMOHHs. A30THas KUCIOTa, €€ MoylyuyeHue, (Qu3MuecKue u
XMMHYECKHE CBOWcTBAa (0OmIME Kak MPEACTaBUTENS Kjacca KHUCIOT U CICHU(HUECKHE).
Hcnonp30BaHWe HUTPATOB M COJIEH aMMOHMSI B Kaue€CTBE MHUHEpAIbHBIX yH0OpeHHil. XuUMHUecKoe
3arpsi3HEHUE OKpY’Karollel cpelibl COeAMHEHUs MM a30Ta (KUCIOTHbIE JO0XKIH, 3arpsi3HEHHE BO3/yXa,
nmouBsl U BosoéMOB). Docop, amnorponHbie Mogudukanuu dochopa, puU3MUECKHE U XUMHUCSCKUE
cBoiictBa. Okcun docdopa (V) u dochopras kucimora, (U3HUESCKHEC W XHUMHUYSCKHUE CBOMCTBA,
nony4enue. Mcnons3zoBanue ¢pocdaToB B KauecTBE MUHEPAILHBIX YI0OPEHHIA.

OOmast xapaktepuctuka »3ieMeHToB |VA-rpynnbel. OCOGEHHOCTM CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHW OKUCJIEHUS. YTIepoJ, aUIOTPONHble MOAM(DUKALMHU, pacHpOCTpaHEHUE B
npupone, (usnueckue M XUMHUYECKHe cBoicTBa. AncopbOuus. KpyroBopor yriepoaa B HpHpOJE.
Oxkcuapl yriepoja, UX (U3MYECKHME M XHMMHUYECKHE CBOICTBa, JEMCTBHE Ha JKHUBBIE OPraHU3MBI,
HOJNydeHHe M NpPUMEHEHHe. DKOJOTHYECKHe NpoOieMbl, CBsi3aHHble ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a rI100aJbHOr0 MOTEIUIEHUS KJIMMaTa, TapHUKOBbIN 3P @ekT. YronbHas KucioTa 1 e€ coiu, UxX
¢usznyecknue M XUMHUYECKHE CBOWMCTBA, MOJy4yeHHWEe W NpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHBI. VMcnonp3oBaHue kapOOHATOB B OBITY, MEIULIMHE, NMPOMBIIUIEHHOCTH U CEIBCKOM
XO34UCTBE.

[lepBoHayanpHble MOHATHA OO0 OPraHUYECKHX BELIECTBAX KaK O COEAMHEHUSX Yriepoja
(MeraH, 5TaH, ATHJIEH, allETWIEH, 3TaHOJ, INIMLEPHH, YKCycHas KucioTa). [IpuponHble MCTOYHUKU
YII€BOIOPOAOB (yroiib, IPUPOJHBIM ra3, HEPTH), MPOAYKTHI UX IMepepadoTku (OEH3UH), UX pOJIb B
OBITY ¥ TPOMBILIUIEHHOCTH. [ToHATHE 0 OMOTOTHYECKH BaKHBIX BEIIECTBAX: JKUPAX, OCNIKaxX, YIIeBOAaX
— ¥ UX POJIM B >KM3HM uelOBeKa. MaTepuaabHOE €JUHCTBO OpPTraHWYECKMX U HEOPraHUYECKUX
COCTUHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, TMOJY4eHHE U TMPUMEHEHHUE.
Coenunenus kpeMHus B npupoje. OOmue npencrasneHus o6 okcuae kpemuus (1V) u xpemHueBoi
kuciote. CHIIMKAThl, MX HCIIOJIb30BaHUE B OBITY, B IMPOMBIIIJICHHOCTH. BaxkHelne cTpouTenbHbIe
MaTepuaibl: KepamMHKa, CTeKJOo, IIeMeHT, OeToH, jkene300eToH. IIpoGiembl Ge3zomacHOro
MCIIOJIb30BaHUs CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3l0B HEOPraHWMYECKHX BEILIECTB, CBOMCTB COJITHOW KHUCIOTHI, NPOBEICHHE
Ka4eCTBEHHBIX pPEaKUUi Ha XJOPHUI-MOHBI M HAONIOJCHHE INPU3HAKOB MX IPOTEKaHMs, OIBITHI,
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oTpaxaromue ¢GuU3NYECKHe M XUMHYECKHE CBOMICTBA TallOTEHOB M HUX COEIWHEHUN (BO3MOXKHO
UCTIOJIb30BAaHUE BHJICOMATEPUAIOB), O3HAKOMJICHME C O0paslaMu XJOPHIOB (TaJOTeHHU[OB),
O3HaKOMJIeHHE ¢ oOpasmamMu ceppl M €€ coelMHEHHSIMH (BO3MOXXHO  HCIOJIB30BAHUE
BUJICOMATEpHaNioB),  HaONOJeHUWe  mpolecca  oOyriuMBaHMA ~— caxapa  NHOJ  JelcTBUEM
KOHIICHTPUPOBAaHHOW CEPHOM KHCIIOThI, HM3y4YE€HHWE XUMHUYECKHX CBOWCTB pa30aBIICHHOW CEpPHOM
KHUCITIOTHI, TMPOBEJCHUE KAUECTBEHHOW peaknuu Ha Ccyab(ar-uoH W HAONIOJACHHWE MpU3HaKa ¢
NPOTEKaHMs, O3HAKOMIJIEHHME ¢ (DM3MYECKHMMM CBOWCTBAMH a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOYHO HCITOJIb30BaHNE BUIECOMATEPUATIOB),

MeTa/lIbl M UX COCAUHEHUS

OO0m1as XxapaKTepUCTUKA XUMUYECKUX JJIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX TOJIOKEHUS B
[lepuonnueckoii cucteme xumuueckux anemeHToB . . MenpeneeBa u ctpoenus atromoB. CTpoeHue
MeTauioB. Metamyeckas CBsA3b U METAIUIMYECKAsl KPUCTAINYECKAs PEIIETKA. DIEKTPOXUMUYECKUI
psaa HampsbKeHud MerayuioB. Du3nueckue M XMMHUYECKHE CBOMcTBa MeTaioB. OOmue crocoObl
MOJIy4eHHUsI MeTaJUI0B. [oHsATHE O KOPPO3UH METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
Cnnagsl (CTalib, YyT'yH, JIOPaTIOMUHUN, OPOH3a) U UX IPUMEHEHUE B ObITY U IPOMBILIUIEHHOCTH.

[{enounble MeTaibl: nosoxeHue B [lepuoanueckoil cucteme xumuueckux snemenTon /1. U.
MenpeneeBa, CTpOEHHE UX aTOMOB, HaxoxKJaeHue B npupoje. dusnyeckue 1 XMMHUUECKHE CBOKCTBA
(Ha mpumepe HaTpus M Kanus). OKCUIBI U THAPOKCUIIBI HaTpus U Kanus. [IpuMeHeHHe eI0uHbIX
METAJJIOB U UX COCTMHEHUM.

[[{enouHO3eMeNnbHbBIE METAIIBI MAarHUM U KajdbUUid: nosioxkeHue B llepronnueckoi cucreme
xumuueckux snemeHtoB /. M. MenneneeBa, CTpoeHHE HX AaTOMOB, HAaXOXJIEHUE B MPUPOJIE.
®dusnyecKkue U XUMUYECKUE CBOMCTBA MarHusi M Kayiblus. BaxkHeimme coeqnHeHUsT Kaablus (OKCHU,
TUAPOKCHL, coyin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS.

AmomuHuii: nonoxenue B Ilepuogumyeckoil cucreme xumuueckux osnemeHntoB J. .
MenneneeBa, CTpO€HHE aTroMa, HaxOXKJAeHUE B mnpuponae. Pu3nueckue U XUMHUYECKHE CBOWCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA ATFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoi cucreMe xumuyeckux 3iemeHToB . . Menneneena,
CTPOEHHE aToMa, HaXOXJAeHHe B mnpupojae. PuU3nueckrue U XUMMUYECKUE CBOMCTBA xkene3a. OKcHnpbl,
ruapokcuanl 1 comu xenesa (1) u sxenesa (111), ux cocras, cBoCTBa U MONTy4YEeHHUE.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE ¢ 00pa3llaMu METAJUIOB U CIUTABOB, MX (DU3UYECKUMH CBOWCTBAMH, U3YUCHUE
pe3yNbTaTOB KOPPO3HH METANIOB (BO3MOXKHO HCIIONB30BAaHHE BHJIEOMATEPHANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCH/IA KAlIbLIUA U HATPHUS C BOAOW (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEPUATIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOBI, Ipollecca TOPEHHs XKelle3a B KHCIOpojae (BO3MOXKHO
WCIIOJIb30BAaHNUE BHJIEOMATEPHAIOB), TMPU3HAKOB NPOTEKaHUS KAUYeCTBCHHBIX PEAKIWA Ha HWOHBI:
MarHusi, KaibIl¥s, alFOMUHUS, [IMHKA, xkene3a (1) u xenesa (I11), menu (1), Habnronenne u onrcanue
MPOIIECCOB OKpAIIMBAHUS TUIAMEHW MOHAMH HATPHS, Kalusl M KalblHs (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HUCCJEIOBaHHEe aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHUHHS M THUIPOKCHUIA
IIMHKA, pEIIeHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHele MeTauibl U UX COSTUHEHUS.

XuMus M OKpyXKamoLas cpeaa

BemectBa u Marepuansl B MOBCEAHEBHOM KU3HM uejoBeKa. be3omacHoe UCHOJIb30BaHUE
BEIIIECTB U XUMHUYECKUX PEAKIUi B ObITY. [IepBas moMoIb Mpu XUMHUYIECKUX 0XKOTaX U OTPABICHUSX.

XUMHUYECKOe 3arps3HEHHE OKPYXKAIIIeH cpenbl (MpeaenbHas JOMYCTUMas KOHIICHTPAIIHS
Berects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasoB MaTeprasoB (CTEKIIO, CIUTABbI METAJIJIOB, MIOJTUMEPHBIC MaTEPHAIbI)
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TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

Koan4yecTBo4acoB
Ne K DJIeKTpoHHbIe (HU(ppPOBbIE)
n/n HaunmMeHoBaHMe pa3/iejioB U TeM NMPOrpaMMbl Bcero OHTpO Ipakru4ec o0pa3oBaTeJbHbIEPECYPCHI
JIbHbBIEP KHepadoThl
200THI
Pa3zgea 1.IlepBoHavaibHble XUMHYECKHETIOHSITHS
11 XuMHsT — BaKHas 00JIaCTh €CTECTBO3ZHAHUS U 5 5 bubnuorexa [{OK
' MIPAKTUYECKOU IESITENBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
1.2 BemiecTBa 1 XUMHYECKHEPEAKITUN 15 1 ]r?tl'/tlp?sj'I/I//Ir?wT:(I;si)c])erulléf 41837¢
Hroromnopazaeny 20
Pa3znen 2.BaxHeiilme NpeacTABUTEIN HEOPTAaHUYECKUX BellleCTB
bubnuoreka IIOK
2.1 Boznyx. Kucnopoa. [Tousarue 06 okcumax 6 https://m edsog)_[ ru/7f41837c
2.2 Bonopona.Ilonstue o Kucnorax u comusix 8 1 ﬁggﬁ;;fé(;grou}% 41837¢
2.3 Bopa. PactBopsr. [TonsiTHE 00 OCHOBaHHSAX 5 1 1 Eggﬁ;ﬁjﬁﬁ)gﬁ}éf 41837¢
2.4 OCHOBHBIEKJIACCHIHEOPTAHUYECKUX COCTMHEHH I 11 1 1 Eg&?ﬁ;fg;grouﬁf 11837¢
Hroromnopasznery 30

Pa3nen 3.I1epunoguyeckuii 3akon u llepnoguyeckas cucrema

xumuveckux iemenToB /. U. MenaeneeBa. CTpoeHHeaTOMOB.

XumMnueckascBsidzb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINU
31 [Tepuoanueckuii 3akon u [ICXD 1. . Menaeneena. 7 but6mmorexa [IOK
' Ctpoenue aToma https://m.edso00.ru/7f41837c
but6mmorekxa [IOK
3.2 Xumnueckas cBsa3b. OB peakiun 8 1 https://m.edsoo.ru/7f41837¢
bubnunorexa LIOK
Mroronopasneny 1543 https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 5
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TemaTH4yeckoe IJIAHUPOBAHUE

9 KVIACC

e HaumeHoBaHue pa3jiejioB H TeM Kosmyecrsouacon
n/n TpOrpamMmet Bcero KonTposbHbIepadoThI TpakTutieckiepadoTht
11 [ToBTOpEeHME U yriyOJeHHE 3HAHUH 5 1
OCHOBHBIX Pa3/IeNoB Kypca 8§ Kiiacca
19 OCHOBHvBIG 3aKOHOMEPHOCTH XMMUYECKHX 4
peaxui
13 DIEKTPOTUTHYECKAS TUCCOIHAIINS. 8 1 1
XUMUYECKUE PEeaKlui B PacTBOPax
Hroro nmopazgeny 17
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 1
aneMeHToB VIIA-rpynmsl. ["anorenst
OO0m1as xapakTepuCcTUKa XUMHUUECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u 6
eécoeTMHEHMS
OO0mas XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1
COCIIMHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX
24 aneMeHToB |VA-rpynnsl. Yriepon u 8 1 2
KPEMHUI U UX COEAMHEHUS
Hroronopaszneny 25
3.1 OO011eCcBOMICTBAMETAIIIIOB 4
3.2 Baxknelme MeTamisl 1 UX COSTUHEHUS 16 1 2
Hroronopazneny 20
4.1 BemectBa 1 MmaTepuansl B )KM3HU YEJIOBEKa 3
Hroromnopasz ey 3
PesepBHOEBpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
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Kanennagapno — rematnyeckoe mianuposanue 8 KJIACC

KounuecTtBouacoB J1eKTPOHHbIENU(PPOBBI
Ne JarausyyeH
/i Temaypoka Beero Kourposenpie  Ilpakruuec | eoOpasoBaTe/ibHbIEpeCy
padoThI KHepadtoThbl PCBI
1 [Ipeamer xumun. Poiap XUMUM B )KU3HU 1 bubnmoreka [JOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAaX MO3HAHMS B XUMUU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 bubnnoreka [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
. ‘-I;ﬂ;i ;;?gf,;ii 17II/I cmecu. CriocoOb1 . Butmorexa LIOK
pasil ' https://m.edsoo.ru/ff0d26ca
IIpodopuenranus
IT 02
5 «52:‘3”;11‘1;:;: inﬁzfsgzﬁ npuMepe 1 bubmiorexa HOK
A . PHMED https://m.edsoo.ru/ff0d28c8
OUYHCTKH NTOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 ATOMBI H MONICKYJIEI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE AJIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK
(CcMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie u ClIOKHBIEBEIIECTBA 1 bubmaorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIpPHOCYUEHUE 1 bubmorexa LIOK
yApHoey https://m.edsoo0.ru/ff0d2d50
3aK0H TTOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. 1 bubnnoreka [JOK
BaneHTHOCThaTOMOBXMMHUYECKUXAJIEME https://m.edsoo.ru/ff0d2eae
HTOB
11 OTHoOcHTENbHAs aTOMHAs Macca. 1 bubmuorexa [JOK
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OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Modb. bubnmoreka [JOK
Momnspnas macca https://m.edso0.ru/ff0d5230
14 ®@U3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuuecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnnoreka [JOK
XUMUYECKHUX PEaKLUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
B clie OJIMYECTBA, Macc
17 B;’;I;TJ;:;I(’: ;cp;I]:IIjIIeHITI]:IM rHMHIzieCKI/IX Bubmzorexa LIOK
N https://m.edsoo.ru/ff0d5708
peakiui
5| e e po oo LOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B.JI — Y4YEHBIN-
19 9H I/IKJ‘I:I'IIVICOII{/I(();OBO6qu ZI;{I;ZIH bubmiorexa HOK
1 JHCT. m https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIisI3HAHUI
20 Kontponbnas padota Nel o teme 1 bubnuotexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocra
21 BO3 lexa KI/II(\:/IJ'IOBOF —BBJIeMeTHz u bubmorexa LIOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
p | S o oo o LOK
POJa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenune). [loasitueobokcumax
CnocoOsI OTy4YeHUsT KUCIIOPO/Ia B Butmiorexa [IOK
23 71a00paTOPUU U IPOMBIIIIEHHOCTH.

[IpumenenuekucIopoia
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TennoBoii 3¢ hexkT XuMuIecKoi
pEaKIuy, IOHATHE O

bubmuoreka [JOK

24 TEPMOXMMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUUYCCKHUX PEAKIIHIX
T .
35 Zarpmmenme sorma, énocom &ro BuGmiorexa LIOK
P XS, https://m.edsoo.ru/ff0d4c4a
MIPEA0TBPALEHUS
IT 6ota Ne 3
2% lonyuenic u coBupame kietopoza buGnorexa LIOK
v oIp poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTB)
27 Boaopoa — snemeHT u npocroe bu6mmorexa [IOK
BemecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 DduU3NYeCKue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
BosiopoJia. [IpumenenueBogopoaa https://m.edsoo.ru/ffod4ddo
29 IToHsTHE O KUCIIOTaX U COJISIX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubnuoteka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4
31 lonyuemne u cobupame sozopoa BuGmiorexa LIOK
T P AOPOAE, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €r0 CBONUCTBY»
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
B N
3 pemecrmarasa no org mmeerony BuGorexa L1OK
- My https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA HIIK 00BEMY
B N
U ypamenmo poaeinin na oomons saxona Bumiorexa LIOK
ypas peaxtl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 duznyecKkue 1 XMMHUYECKHue CBOMCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTie 06 bubnmoreka [JOK
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WHJIUKATOpax

https://m.edsoo.ru/ff0d59e2

Bopna xak pactBoputens. HacbleHHbIe

bubmuoreka [JOK

37 U HEHACHIIIEHHbIe pacTBOpbl. MaccoBas https://m.edsoo.ru/f0d5b40
JI0JISI BEIIIECTBA B paCTBOpE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroToBiieHHE PaCTBOPOB C bubnmoreka [JOK
onpeacNEéHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BELIECTBA
39 Kontponbnas paborta Ne2 o teme 1 bubnuorexa [JOK
«Kucnopoa. Bogopoxa. Bona» https://m.edsoo.ru/ff0d6342
40 OKkcHbl: cOCTaB, KiIacCU(UKAIINS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XUMHYECKHUE CBOMCTBA
41 KHCHY;HBIX OCHOBHBIX U aM(POTEPHBIX bubmnorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bu6mmoreka [JOK
42 :
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubnnoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukanms, bu6mmoreka [JOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosrydyeHne u XUMHYECKUE CBOKCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpA,
46 01'10006(513113 Hli)nyq)eHm{ XI/IMI/IIIZEKI/IG: bubmorexa [IOK
. ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Perenue
47 SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe bubnuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI)
48 ['eneTrdeckas CBA3b MEXKIY KJIaCCaMH bu6mmoreka [JOK

HEOPraHUYECKUX COCIUHEHUN

https://m.edsoo.ru/00ad9a50

21



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

bubmuorexa [JOK

49 O00011eHrEe U cUCcTEMaTU3 a3 HAH U https://m.eds00.ru/00ad9ch2
KontponbHas padota Ne3 o teme
50 "OCHEBHBIC KJ'IIZ[CCBI HEOPraHUYECKUX 1 Eubmorexa LIOK
- p https://m.edsoo.ru/00ad9ela
COCTMHCHUI
ITepBbIe MOMBITKN KIaCCUDHUKAIINI
51 xnﬁnquKnx 3JIEMEHTOB I(PIOHﬁ];He 0 Eubmorexa LIOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIAx CXOTHBIX AJIEMEHTOB
[Teproauueckuii 3aKOH U
PHOA bubmuorexa [JOK
52 [Teproguyieckasi cucTeMa XUMHYECKUX :
https://m.edsoo.ru/00ada52c
sneMenToB [. 1. Menneneera
53 [lepuoapl, TpyIIIbI, MOATPYIIIILI brbmoreka [JOK
PHOZbL, TPy » HOAPYI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
saep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UeK
P P N bubmuorexa [JOK
55 aTOMOB 3ieMeHTOoB [lepuonnyeckoit :
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MeHaeneeBa
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA 0 €T0 MOJIOKECHUIO B bubmuorexa [JOK
ITepuoauueckoit cucreme /1. Y. https://m.edsoo.ru/00ada824
Meneneesa
3nauenue [lepuoanyeckoro 3akoHa st
pa3BUTHUA HayKH U npakTuku. . 1. bubnuoreka [IOK
57 . :
MenpeneeB — y4€HbIN, NTEIArOT U https://m.edsoo.ru/00ada96e
rpaXTaHUH
DIIEeKTPOOTPUIIATETLHOCTHATOMOBXUMHU bubnmoreka [JOK
58 .
YECKHUXAJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHHasgsXuMHUYECKasICBA3h Eubmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHasmOMApHATXUMUIECKASICBS bubnmoreka [JOK

3b

https://m.edsoo.ru/00adaab8
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KOBaJIeHTHaSIHeHOHSIpHaSIXI/IMI/I‘-ICCKaSIC

bu6mmoreka [IOK

61 BA3b . https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CrenenbokuCncHus 1 https://m.edsoo.ru/00adae28
0 -
63 BOIZP(I:CTJ;i?)iJII/IBTEELHHepeaKuHH 1 bubmorexa LIOK
' https://m.eds00.ru/00adb076
IIpodopuenranus
bu6mmorexa [IOK
64 OKUCIUTENNU U BOCCTAHOBUTEIIU 1 https://m.eds00.ru/00adb076
65 Kontponbnas paborta Ne4 o teme 1 1 bubnuorexa [JOK
«Ctpoenne atoma. XUMHUUYECKASICBA3D)» https://m.edsoo.ru/00adb486
66 Peseprublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
68 PesepsHblit ypok. O60011eHNE 1 1 bubnuorexa [IOK
crucTemMaTu3anus 3HaHU1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME
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KanennapHno - temarnuyeckoe njianuposanme 9 kiacce (68 yacos, 2 yaca B HeaeJ110)

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara nu¢ppoBbIe
Tema ypoka KonrTpoabsubie IIpakTuueckue p
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoTshI
pecypchl
[Iepnonnueckuit 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [HOK
XUMH4YECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKHUX HJIIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukaius 1 HoMeHKIaTypa 1 bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMUYECKOU CBA3U U TUIIBI 1 bubnuoteka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no Teme

5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay

5 Knaccudukanus XuMHaecKux 1 bubmuorexa [JOK
pEaAKIHI MO pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. [ToHsITHE O TOMOT€HHEIX U 1 bubmmorexa [TOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX

8 [TonaTHE 0 XMMUYECKOM paBHOBECHH 1 bubmmorexa [OK

P ' https://m.edsoo.ru/00adc28c
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@DaKTOpPBI, BIUAIOIIME HA CKOPOCTh
XUMHUYECKON PEAaKIMU U II0JI0KEHUE
XUMHYECKOTO PABHOBECHUS

OKHCIUTEIBFHO-BOCCTAHOBUTEIHHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble Bubmaorexa ITOK
a HHATH. https://m.edsoo.ru/00adcd68
AIICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni Bubmorexa ITOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPeACTABICHUI Bubmorexa ITOK
pvz[ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
13 [IPEACTABIEHNI 00 bubmmorexa [TOK
pedt o https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 ITonsiTHE 0 TUAPOIU3E COJIEH bubmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o01eHre U cucTeMaTru3aIus bubnuoteka [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrenre KCriepuMEHTATIbHBIX bubnmorexa [IOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTtponbHas padora Ne2 o reme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALINS 1 Eubmorexa IIOK
P g HHATH. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
18 OO01mas XxapakTepuCTHKa TaJIOT€HOB. bubnmuotexa [JOK

XUMHUYECKUE CBOWCTBA HA IIPUMEPE

https://m.edsoo.ru/00addfe2
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xJiopa

XnopoBogopoa. CossiHast KUCIIOTa,

bu6mmoreka [IOK

19 XMMHYECKHE CBOMCTBA, ITOJyUEHHUE,
i https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padota Ne 2 o Teme
20 «[lony4yeHue coNTHON KUCIOTHI bubmmorexa [IOK
yi N N ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Boruncnenus o ypaBHEHUAM
21 XUMUUYECKUX PEAKLIUNA, €CII OQUH U3 bubmorexa HOK
p ’ https://m.edso0o.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO6m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnnoreka [JOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnnoreka [JOK
du3nyeckre U XMMUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcuppl cepsl. CepHast KUCIIOTa,
25 du3nyeckre 1 XMMUYECKHE CBOMCTBA bubmmorera LOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO ClI0co0a
26 MIOJIyYEHUS CEPHOU KUCIIOTBI. bubnnoreka [JOK
XHMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeibl COeAMHEHUSIMU
cepbl
27 Brrunciaenue MaccoBoii 10JIM BBIXOAa bu6mmoreka [IOK
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IPOAYKTA PeaKuu

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

OO011ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHE

bu6mmoreka [IOK

28
B IIpupoze, GU3NIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AMMUaK, ero GuU3nvYecKue u
29 XUMHUYECKHE CBOWCTBA, IMOTyYEHUE U bubmorexa HOK
> oIy https://m.edso0.ru/00adf004
IPUMCHCHUE
[TpakTrueckast pabota Ne 3 o Teme
30 «Ilomydenne aMmmuaka, U3y4eHue ero bubmorexa LHOK
. I > YA https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KUCI0Ta, e€ (PU3NIeCKue U bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUECTBE MUHEPATHHBIX
32 no0peHnii. XUMHUYECKOE bubmmorexa [IOK
YAODP ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u
33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta (b(pgsn(qe)CKHe " bubmorexa HOK
P . https://m.edso0o.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B
34 KaueCTBE MHUHEPAIbHBIX yI0OpEHUH. bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHON CPeEIbI https://m.edso00.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHuE B
poaL, pactipoctp bubmuorexa [JOK
35 npupoe, Gu3nYeckue 1 XUMHUYECKUe

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcupsl yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOWCTBA.

bubmuoreka [JOK

36 DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIOoM yrieposa (1V)
37 YronbHas KUCIOTa U €€ Coln bubmiorexa LIOK
https://m.edso00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"IlonyuyeHue yriaekucioro rasa. bubnnorexa [HOK
38
KadectBenHas peakiys Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavaibHBIC TOHATHSA 00
39 OpPraHUYECKHX BEIIECTBAX KaK O bubnuorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTiepoaa
. bubnuorexa [JOK
40 Kpemnit H €ro coeHHeHHS https://m.edso00.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenune
41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoteka [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»
Kontponbnas padota Ne3 no teme
42 «BaxHenmme HeMeTalulbl U UX 1 bubmmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
AJIEMEHTOB — METAJIIOB.
43 Merannmndeckas CBsI3b U bubmuorexa [JOK

METAJNTNYECKask KpUCTaTMYEeCKast
pemérka. Pu3ndyeckre CBOMCTBa
METAJJIOB
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XMMHYECKUE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMHUUECKUAI P buGnnorexa LIOK
pOXIM P https://m.eds00.ru/00ae1156
HaIpsHKEHUH METaNIOB
O061me crnocoObl MoTy4eHHs
MeTaiuioB. CruraBel. BerauciieHus mo
45 aBHEHUIM XUMHUYECKUX PEAKIIUU Eubmorexa ITOK
P DeaiHi, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJECPIKHUT
pUMeCcH
46 [TousATHE O KOPPO3UU METAIUIOB bubnmorexa LOK
pp https://m.edso00.ru/00ael1278
bu6mmorexa [IOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael14b2
48 OKcuabl U TUAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJnusg https://m.edsoo.ru/00ael14b2
49 [llenouHO3eMeTbHBIC METAILIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxkueiime coequHEHUA Kb Bubmorexa ITOK
4 H https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATHU3AIHS
3HAHUU
JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bu6mmoreka [IOK
52
YCTpPaHEHHUS https://m.edso00.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOJIBI €8 bubmmorexa LOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A 7
JTEOMHHHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCH/IA U bubmuotexa [JOK
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TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keseso bu6mmoreka [IOK
https://m.edso00.ru/00ae1d86
57 OKcuibl, THIAPOKCUIBI U COJIM JKeJie3a bubnnoreka [HOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000111eHrE U CUCTEMATU3ALMS
3HaHUH’
[IpakTrueckas padora Ne 7. Pemenue
JKCIIEPUMEHTAJIBHBIX 3314 10 TEME bubnuorexa [JOK
59 .
«BaxHeume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
50 pEareHToB JIaH B U30BITKE UITH bu6mmorexa [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJH BBIX0JIa POAYKTA
peaxiuu
61 O000111eHNEe U CUCTEMATU3ALIS
3HAHUH
KonTponbHnas pabora Ne4 o teme
62 «Bakueime MeTaIbl ¥ UX 1
COCTMHECHUS
63 BemectBa u matepuansl B bubmuorexa [JOK
IIOBCEIHEBHOU XKU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE bubnnoreka [JOK
OKpYXKAaroILEe cpebl https://m.edso00.ru/00ae4270
65 Ponb xumuu B perennu bub6nuorexa [IOK

9KOJIOTHYECKUX MpoodIemM

https://m.edsoo.ru/00ae4270
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PesepBHeiit ypok. O600ICHHE U bubnmoreka [JOK
66 . 1
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O6o0mIeHnE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [JOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBLIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME
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