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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHUM Ha YPOBHE OCHOBHOT'O O0IIIEr0 00pa3oBaHuUsl COCTaBJIEHA Ha
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl
OCHOBHOTO 001Iero oopa3oBanus, npeacraBieHHbx B PI'OC 00O, a Takxke Ha OCHOBE
dbenepanbHON paboueit mporpaMMbl BOCHUTAHUS U C YYETOM KOHIICHIIMU MPETogaBaHus
y4eOHOro mpeaMmera «XuMus» B 00pa3oBaTelNbHBIX OpraHu3auusax Poccuilckoi
denepanum.

[Iporpamma no xumuu Aa€T NpeACcTaBiICHUE O LEIAX, OOLIEH CTpaTerun 00y4YeHus,
BOCITUTAHUS U PA3BUTUS 00YUAIOIIMUXCS CPEICTBAMHU YU4EOHOTO MpeMEeTa, YCTaHABIUBACT
o0s3aTeIbHOE TPEJAMETHOE COJEpkKaHUE, IMpeaycMaTpUBACT pacIpeesieHue €ro 1o
KJIacCaM U CTPYKTYpHUPOBAHUE N0 pa3jesiaM U TeMaM MPOrpaMMbl IO XUMUH, ONIPEIETSIET
KOJIMYECTBEHHBIE M KAUYE€CTBEHHBIE XapaKTEPUCTUKH COJIEPKAHUS, PEKOMEHIYEMYIO
MOCJIEA0BATEILHOCTh U3YUEHUSI XUMUH C YUETOM MEKIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€i, JIOTUKM Y4eOHOro TMpoIEecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydJarommxcs,
OmpeesieT BO3MOXKHOCTH TMpeaMeTa I peajau3alud TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa30oBaTEIbHON NIpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a TakKe TpeOOBaHUI K pe3yJsibTaTaM O0yueHHs XUMHHM Ha ypOBHE Iielied
M3Y4YEHUs TIpEeIMETa W OCHOBHBIX BHUJOB Y4YEOHO-TIO3HABATEIHLHON JESITEIILHOCTU
00yy4aromerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHWEe XHMMHHM CIYXUT OCHOBOM s (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOyyJarouierocsi, ero NpeaCcTaBI€HU O MaTepualbHOM E€IMHCTBE MHpPA, BaXXHYIO POJIb
UrparT GOpMHUpPYEMbIE XUMHUEH MPECTABICHUS O B3aMMOIIPEBPAIICHUSX YHEPTUU U 00
HBOJIIOIIMHU BEIIECTB B MPUPOJIE, O MyTSIX pelIeHus riIo0albHbIX TMPOOJIEM yCTOWIUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOM, JHEPreTHUYECKOW, MUIIEBOM M SKOJIOTHMYECKOU
0€e30MacHOCTH, TPOOJIEM 3IPABOOXPAHEHHUS.

N3yuyeHnne xumuu:

—  CIOCOOCTBYET peann3aliii BO3MOXKHOCTEH JIJIsl caMOpa3BUTHI U (POpMUpOBaHUS
KyJBTYPbI JINYHOCTH, €€ 00111el U (yHKIIMOHATLHOU TPAMOTHOCTH;

— BHOCUT BKJIaJ, B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOyJarouxcsi,  HaBBIKOB ~ MX  CAMOCTOSTEIBHOM  y4yeOHOW  JIeATEeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX U UCCIIEI0BATEIbCKUX YMEHUI, HEOOXOUMBIX KaK B TTIOBCEHEBHOM
KU3HU, TaK U B MPOGECCUOHANTBHON EATEIHHOCTH;

— 3HAKOMHUT CO CHeNU(PUKON HAYYHOTO MBINIJICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3TJIAJIa HAa €AUHCTBO HPHUPOJBI M YEJIOBEKA, SBISIETCA OTBETCTBEHHBIM
sTanom B (OpMHUPOBAHNHN €CTECTBEHHO--HAYYHON TPAaMOTHOCTU 00YYaIOIUXCS;



— cmocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTeCTBEHHO-
-Hay4YHbIM 3HAHUSIM, K MNPUPOJIEC, K YEIOBEKY, BHOCUT CBOM BKJIAJl B DKOJOTMYECKOE
00pa3oBaHUE 00YYAIOITUXCSI.

JlanHbple HampaBiieHUssT B OOYYEHHMM XUMHHM OOecnedyuBaroTcs crerupukon
coJiepKaHusl yueOHOTo MpeIMeTa, KOTOPbIN SIBISETCS MeJarorn4ecky aganTUPOBAHHBIM
oTpakeHueM 0a30BOI HAYKU XUMHH Ha ONIPE/IETIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTHPOBAH Ha
OCBOCHHE OOYyYalOIIMMHCS CHUCTEMbl TICPBOHAYAIBHBIX TMIOHSATHH XUMHUHU, OCHOB
HEOPTraHMYE€CKOW XUMHUHM U HEKOTOPBIX OTAECIBHBIX 3HAYMMBIX MOHSATHN OPraHUYECKOU
XUMHUHU.

CtpykTypa coJepKaHusl MpOrpaMMbl IO XUMUU CGHOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Moaxoja K e€ n3ydenuto. CoaepkaHue CKIaAbIBAETCS U3 CUCTEMBI MOHATHI
0 XMMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUI 0 XUMUYecKoi peakuuu. Obe
OTU CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI [0 MPUHLHUILY MOCIEAOBATEIBHOTO Pa3BUTHUSA
3HAHHUI HA OCHOBE TEOPETUUYECKHUX MPEICTABICHUN Pa3HOTO YPOBHA:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— IPEJICTaBIICHUN 00 AIEKTPOIUTUIYECKON TUCCOIMALIMU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU NTOITYUYEHHBIX U
OCMBICTICHHBIX (DAKTOB, PA3BUBAIOTCS IMOCJIEI0BATEILHO OT OJHOTO YPOBHS K JIPYTrOMy,
BBITIOJTHSASA (PYHKIMH OOBSCHEHUS W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHUS U MOJTYUYECHUS U3YYaEMbIX BEIIECTB.

OcBoeHMe NporpaMMBbl IO XUMHUHU CITIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XMMHUYECKOW COCTABJISAIOIIECH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHON MPUPOJIBI,
LIEHHOCTHOI'0 OTHOUIEHHS K HAyYHOMY 3HAHUIO U METOJAaM MO3HAaHUA B Hayke. M3yueHue
XUMUU TIPOUCXOJIUT C MPUBIICYCHUEM 3HAHUM U3 paHEee U3YUYCHHBIX YUCOHBIX MTPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 kinacce» u «Pu3mnka. 7 Kiacey.

[Ipy u3yyeHUM XUMHHM TPOUCXOIUT (HOPMHUPOBAHHE 3HAHUUA OCHOB XMMHUYECKOM
HayKM Kak oO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOM JAESATEITbHOCTU
YeJIoBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIBTYpPHI. 3a7a4a y4eOHOro npeamMera
COCTOUT B (POPMUPOBAHUU CUCTEMBI XHMHUYECKUX 3HAHUNA — BaKHEHIMX (DAKTOB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKHX  IOJOKEHUW, JOCTYIHBIX  0000IIeHui
MHPOBO33PEHYECKOTO XapaKTepa, s3blka HAyKH, B MPUOOIIEHWHM K HAYYHBIM METOJaM
MO3HAHUS TIPU U3YYCHHUH BEIIECTB U XUMHUYECKUX PEAKIIHii, B (POPMUPOBAHUY U PA3BUTHH
MO3HABATEJbHBIX YMEHUW W MX MPUMEHEHUU B y4eOHO-TIO3HABATEIBHOU M y4eOHO-
HCCIIEIOBATENIbCKON  JIESTEILHOCTH, OCBOCHUM TIpaBWJI 0OE€30MacHOr0 oOpamieHus ¢
BEILIECTBAMU B MOBCEAHEBHOW KU3HU.



[Ipy u3yyeHMM XUMHUU Ha YPOBHE OCHOBHOTIO 00IIEro oOpa3oBaHMsI Ba)KHOE
3HaYeHHUE MPUOOPENN TaKUE 1EIH, KaK:

— (QopMUpOBaHME  UHTEIUICKTYaJbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
caM0o00pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO  PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HANpaBJIEHHOCTh 00YYEHHUs HA CUCTEMAaTUYECKOE MPUOOIEHNE O0yYaArOIMXCS K
CaMOCTOSATENIbHOM TO3HABATEJIBHON JIESITEIbHOCTH, HAyYHBIM METOJaM I103HAHMS,
(GbOopMHUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecrnieyeHre YCIOBUHM, CHOCOOCTBYIOUIUMX MPUOOPETEHUIO OO0yYarOIIMMUCS
OMbITa Pa3HOOOPA3HON JEATEIbHOCTH, MO3HAHUS U CAMOINO3HAHUS, KIIFOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIIUM ), UMEIONUX YHUBEPCAIBHOE 3HAUCHHUE I PA3IUYHBIX BHUJIOB
NEeSATENbHOCTH;

— (QopMupoBanue 001IeH PYyHKIIMOHATBHONU U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHCJI€ YMEHUI OOBSICHATHh U OLEHUBAThH SIBJIICHUS OKPYKAIOIIET0 MUPA, UCTIONIb3YS
3HAHUS W ONBIT, MOJYYEHHBbIE MPU U3YYCHUH XUMHH, MPUMEHSITh WX TPHU PEIICHUU
po0JieM B TOBCEHEBHOM )KM3HU U TPYIOBOM AESITEIbHOCTH;

— (QopMupoBaHuE y 00YyYarOIIUXCS T'YMAHUCTHYECKUX OTHOLIECHUN, MOHUMaHUS
LEHHOCTH XUMHUYECKUX 3HAHWM Ui BBIPAOOTKHM 3KOJOTHYECKH IEIecCO00pa3HOro
MOBEJCHUS B OBITY M TPYJOBOU NEATEILHOCTH B LENSAX COXPAaHEHUsSI CBOETO 3J0POBbS U
OKpY’Karolel IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHBAllMKM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEHHsS OOIIEUETOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0o 00yUeHHUS.

OO011ee yuciao 4acoB, OTBEAEHHBIX MJISi M3YUYEHUS! XMMUU HAa YPOBHE OCHOBHOTO
oOmiero obpaszoBanus, B 9 kiacce coctaBisieT 68 yacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYUEHUSA

9 KUIIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepuomnueckuii 3akoH. Ilepuomnueckas cucrema XumMudeckux syemeHToB 1. U.
MenpneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIus, KaJbLUI U UX COCTMHEHUN B COOTBETCTBUH C
MOJIOKEHHUEM 3JIEMEHTOB B lleproanueckon cHCTEME U CTPOEHUEM X aTOMOB.

CrpoeHue BellecTBa: BUJIbI XUMUYECKON CBSI3U. THUIBI KPUCTAJUIMUYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAITUIMYECKON PEMIETKH U BUJA XUMUYECKON
CBSI3U.

Knaccudukanys © HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XUMUYECKUC
CBOWCTBA BEUIECTB, OTHOCSIIIMXCA K PA3JIMYHbIM KJIACCaM HEOPraHMYECKUX COCIUHEHHUM,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XUMHUYECKUX peakuuid MO pPa3IMYHbIM TMpU3HAKaM (10 YHUCTy U
COCTaBY y4YaCTBYIOIIUX B PEAKIIUM BEHIECTB, MO TEIUIOBOMY A((PEKTy, M0 U3MEHEHUIO
CTEMICHEW OKHUCJICHUSI XUMHUYECKUX DOJIEMEHTOB, IO OOpaTUMOCTH, IO Y4YacCTHUIO
KaTanu3aropa). IK30- ¥ S9HJAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPAaBHEHUS.

[TonsitTue o0 ckKopocTH XUMHUYEeCKOM peakiuu. I[lonstue 00 o0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakinusax. [IoHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. [lonstue o karanmze. [loHATHE O XMMHYECKOM paBHOBECHMU. DaKTOPBI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKON PEAKIIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKUCANTETLHO-BOCCTAHOBUTEIBHBIC peakuuu, AIEKTPOHHBIN Oayanc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakiu. CocTaBlIeHHE YPaBHEHUN OKHUCIUTEIBHO--
BOCCTAHOBUTEIBHBIX PEAKIIUIN C UCTIOJIb30BAaHMEM METO/I1a AIEKTPOHHOTO OasiaHca.

Teopust JJIEKTPOJIUTHUYECKON AUCCOLMALMNA. OJEKTPOJUTBI W HEDJIEKTPOJIUTHI.
Katnonbl, anHuoHbl. MexaHW3M JAUCCOLUMAIMA BEIIECTB C PAa3JIMYHBIMU BHIAMU
XUMHUYeCcKoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. YCIOBUS NPOTEKAHHS PEaKIMii HMOHHOTO OOMEHa,
TIOJIHBIE U COKPAIIEHHBIC NOHHBIE YpaBHEHHMS peakiuid. CBOKWCTBAa KUCIOT, OCHOBAHUMN U
COJIEM B CBETE MPENCTABICHUN 00 AJIEKTPOJUTHUECKON aucconmanuu. KadecTBeHHBbIE
peakuuu Ha UOoHbL. [IoHSATHE O THAPOIHN3E COJICH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJAEISIMHU KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METaJUIOB M HEMeTaioB (rpadura U anMasa), CJIOKHBIX BEIIECTB (XJOpUIa HATpus),
WCCJIEIOBAHHUE 3aBUCHUMOCTH CKOPOCTH XUMUYECKON peakiiuy OT BO3/ICMCTBUS Pa3IMUHBIX
(akTOpOB, HCCIECIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca
M CCOLMAIIMY KUCTIOT, IIEJI0Yel U coJiel (BO3MOKHO UCIIOJIb30BAHUE BUIEO MATEPUAIIOB),
MIPOBEJICHUE OINBITOB, HWLUIIOCTPUPYIOMINX MPU3HAKK TPOTEKAHUS PEAKIUHd HOHHOTO
obmeHa (0Opa3oBaHHME OcCajKa, BBIJCICHUE Ta3za, oOOpa3oBaHHWE BObI), OIBITOB,



WUTIOCTPUPYIOIINX MPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuil (ropeHwue,
peaKiuu Ppa3lioKEHHUs, COCAUHEHMs), pPaclO3HABaHHWE HEOPraHWYECKUX BELIECTB C
MOMOIIHIO KAYECTBEHHBIX PEaKIMii Ha HOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 33]1a4.

Hemeranbl U ux coeinHeHUs

O6mas xapakTepucTrka raioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepPHbIC
crenieHn okucieHus. CTpoeHue u GuU3NYECKrue CBOMCTBA MPOCTHIX BEIIECTB — raJOreHOB.
XUMHYECKHE CBOMCTBA Ha MpUMEPE XJIopa (B3aUMOJICICTBHE C METallaMu, HEMEeTallJIaMH,
mienioyamu). XijopoBoaopon. ConsiHas KHUCIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEHHE,
npuMeHeHue. JleiicTBue Xjopa U XJIOPOBOAOPO/Ia Ha OpraHu3M 4YeloBeka. Bakueiiiive
XJIOPUJIBI U UX HAXO0XJICHHUE B MPUPO/IE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpymnmel. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHbIe cTeneHn okuciaeHus. CTpoeHne u (pru3nuecKkrue CBOMCTBA MPOCTHIX BEIIECTB
— KHCJOpOoJa U cepbl. AJIOTPONHbIE MOJU(PUKALUK KUCIOPOJA M CEepbl. XUMUUECKHUE
cBoiicTBa cepbl. CepoBOAOPOJ, CTPOCHUE, PU3NYECKUE U XUMUYECKHE cBOMCTBA. OKCUIbI
Cepbl Kak TMpPEACTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas Kuciora, (U3NYECKUE U
XUMHUYECKHE CBOWCTBA (00IIME KaK MPEACTAaBUTENS KJIAcCa KHUCIOT U CHErU(pUIECKHE).
XVUMUYECKUE PEaKInu, JIe)KaIlrue B OCHOBE MTPOMBIIIJICHHOTO CI0c00a MOTyYeHHUsI CEpPHOM
kucnothl. [Ipumenenne cepHoit kuciaoTel. Conu cepHOM KUCIOThI, KAUeCTBEHHAs peaKLus
Ha cynb(ar-uoH. HaxoxneHue ceppl U €€ COEQUHEHMH B MNpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMIEH CPeIbl COSTUHEHHUSIMU CEPBI (KUCIOTHBIE JOXKIH, 3aTPA3HEHHE
BO3/yXa U BOJJOEMOB), CITIOCOOBI €T0 MPEI0TBPAILICHHUS.

O6mras xapakrepuctuka snemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMs. A30T, paclpOCTpaHEHUE B MpHUpOJe, PU3NUECKUe U
XUMHUYECKUe cBoicTBa. KpyroBopor azora B mpupoje. AMMHaK, €ro (uznyeckue u
XUMHUYECKHUE CBOWMCTBA, MOMydeHUEe U mpuMeHeHune. Comum aMMOHUS, UX (PU3UUYECKUe |
XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiys Ha MOHBI aMMOHHUS. A30THas
KHCJIOTA, €€ oy4eHne, Gu3nuecKrue 1 XUMUIECKre CBOMCTBA (00ITHE KaK MPEACTaBUTEINS
KJlacca KHCIOT M crnenuduueckue). Vcnonb3oBaHne HUTPATOB U COJIEH aMMOHHS B
KauyecTBE MHUHEpAIbHBIX YAOOpEeHHH. XMUMHUYECKOE 3arps3HEHHE OKPYKaIoIEH Cpeibl
COCTUHEHMSIMHU a30Ta (KUCIOTHBIC JOXAH, 3arps3HEHHE BO3AyXa, MOYBHI U BOJOEMOB).
docdop, annorponHsie MoaubuKauu Gocdopa, GU3MUECKUe U XUMUYECKUE CBOWCTBA.
Oxcun dochopa (V) u dochopHas kuciaora, GU3NYECKHE M XUMHUYECKHE CBOWCTBA,
nosyderue. Mcnons3oBanne GocdaToB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka 351eMeHToB |V A-rpynmnbsl. OcOOEHHOCTH CTPOECHHS aTOMOB,
XapaKkTepHbIE  CTEMEHW  OKUCICHHs.  YTIEpoJd, aJIOTPOIHBIE  MOIU(DUKAIINH,
pacrnpocTpaHeHHe B Mpupoae, (usnueckue M XUMHUYECKHME CBOMCTBA. AzjcopOuus.
KpyroBopot yraepoaa B mpupozae. Okcuasl yriaepoaa, ux (pusndyeckue U XUMHUECKHE
CBOICTBa, JACCTBUE HA >KUBbIE OPTraHU3MBbI, IOJYyUYEHUE U IPUMEHEHUE. DKOJIOTUYECKUE
npoOJieMbl, CBsI3aHHbIE ¢ okcujoM yriepoaa (1V), runoresa ro0agbHOTO MOTEIICHUS



KJIUMaTa, MapHUKOBBIA 3¢ ¢eKT. YTonbHas KHCIOTa U €€ COoiM, UX (Qu3nveckue u
XUMHUYECKHE CBOICTBA, MOTy4YeHHE U puMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
nonbl. VMcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJICHHOCTH U CEIIbCKOM
XO35ICTBE.

[lepBoHavasibHbIE TOHATHA OO0 OPraHUYECKHX BEIIECTBAaX KaK O COEIUHEHUSIX
yraepoaa (MeTaH, 3TaH, STHICH, alleTWJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHas KHUCIOTA).
[IpupoaHbIe HCTOYHHUKHN YTIEBOAOPOIOB (YToJib, IPUPOAHBINA Ta3, HEPTH), MPOTYKTH UX
nepepaboTku (O€H3UH), UX POJIb B OBITY M MPOMBIILUICHHOCTH. [loHSATHE 0 OMOJIOTHYECKHU
BaXXHBIX BEIIECTBAX: *Xupax, OelKax, yrieBoJjax — M UX POJM B KU3HHU 4YeJIOBEKa.
MarepuanbHOe eUHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usznueckue M XMMHUYECKHE CBOMCTBA, MOJyYCHUE M MPUMEHEHHE.
Coenunenust kpeMHusi B npupoje. OOuue npeacraBieHus o6 okcuae kpemuus (1V) u
KpeMHHeBOW kuciore. CHIIMKaThl, UX HUCIOJIb30BAaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxueiiiine cTpouTenbHble MaTepualibl:  KEepamMHuKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [IpobieMbl 0€30MacHOro MCHOJIb30BaHUSl CTPOUTENBHBIX MAaTEpUAIOB B
MMOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydyeHrue oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIOTHI,
MIPOBE/ICHUE KAUEeCTBEHHBIX PEAKIMM Ha XJIOPUI-MOHBI M HAOJIOJCHHE MPU3HAKOB UX
MPOTEKAHUs, OTBITHI, OTpaXxaromue (GU3nIecKre 1 XUMUIECKIE CBOMCTBA raJOTeHOB U MX
COeTMHEHMH (BO3MOYKHO MCTIOIh30BaHIE BUEOMATEPHAIIOB), O3HAKOMIIEHHUE C 00pa3iaMu
XJIOPUIOB (TaJlOTEHUIOB), O3HAKOMJICHHWE C oOpasmamMu cepbl M €€ COeIUHCHHSIMU
(BO3MOXXHO HCIIOJIB30BAaHUE BHUACOMATEPHAIOB), HAOMIOJCHUE Tpollecca OOYTIMBaHUS
caxapa IoJ JCHUCTBUEM KOHLEHTPUPOBAHHOU CEPHOM KHUCIOTHI, U3YYEHUE XMMHUYECKUX
CBOMCTB pa30aBICHHON CEpHON KHUCIOTHI, NPOBEIECHHUE KAaueCTBEHHOW peakluH Ha
cynb(haT-uoH W HAOOIeHUE TpU3HaKa €€ MPOTeKaHUs, O3HAKOMIICHUE C (PU3NIECKUMU
cBoWicTBaMHu a30Ta, ¢Gochopa W UX CcoeaMHEHUN (BO3MOXKHO HCITOJIb30BAHHUE
BUJIEOMATEPHAIIOB), O0Opa3laMu a30THBIX U (POCPOpHBIX YI0OpEHUM, MOITyUYEHHE,
coOupaHue, paclo3HaBaHWE U W3Y4YCHHE CBOWCTB aMMMaKa, MPOBEICHNE KaueCTBEHHBIX
peakiuii Ha WOH aMMOHHS M (GocdaT-uOH W H3Y4YCHHE NPU3HAKOB UX MPOTEKaHWUS,
B3aUMOJICCTBME KOHUEHTPUPOBAHHOMW Aa30THOM KHCIOTBI C MeAbl0 (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIOB), HU3YUYCHHE MOJEJeH KPUCTAIMYECKUX PEHIETOK
anMasa, rpadura, ¢yiepeHa, 03HAKOMJICHHE C MPOIIECCOM afCOPOIMU PacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YTJIEM M YCTPOHCTBOM MPOTHBOTa3a, MOJydYeHne, COOUpaHue,
pacrlo3HaBaHWE W W3YyYECHHE CBOWCTB YIJICKHCIOTO Ta3a, MPOBEICHHE KadyeCTBEHHBIX
peakimii Ha KapOOHAT W CWIMKAT-UOHBl W M3YyYCHHE MPU3HAKOB HMX MPOTCKaAHUS,
O3HAKOMJIGHHE C  MpPOAYKUMEH  CHWJIMKAaTHOM  MPOMBIIUICHHOCTH,  peEIIeHue
HKCIIEPUMEHTAILHBIX 33/1a4 110 TeMe «BakHeiie HeMeTaubl U X COSAMHEHUS.

MeTtaibl M X COeTMHEHHS



OO0mast xapakTepUCTHUKA XUMUYECKHUX 3JEMEHTOB — METAJJIOB Ha OCHOBAHMHM MX
nonoxxenus B llepuonnueckon cucreme xumuueckux sneMeHToB [[. 1I. MenaeneeBa u
cTpoeHusa aroMoB. CTpoeHue MeTauioB. Mertamuinueckass CBsSI3b M MeETaJIMYecKas
KpUCTAJNIMYECKAs] PEIIETKA. OJNEKTPOXMUMUYECKUN pAN  HANPSDHKEHUM  METAaJUIOB.
duznyeckre U XUMUYECKHUE CBOKCTBA MeTaJlIoB. OO0Iue Crioco0bl MOTYyYEHUs METAIUIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CrutaBsl
(ctamb, yyryH, JIOpAIFOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U MIPOMBIIIIICHHOCTH.

[{enoynple MeTawibl: MOJIOkKEHUE B llepmoandeckod cuUCTEME XUMHUYECKHX
snemeHtoB JI. M. MeHneneeBa, CTpOEHHE HX AaTOMOB, HAXOXKIAEHUE B IPHUPOJIE.
duznueckre M XUMHUYECKHE CBOICTBa (Ha mpumepe Hatpus U Kanus). OKCuibl U
TUAPOKCUJIBI HATPUS U Kanus. [[puMeHeHne meoYHbIX METAIOB U UX COCAUHEHUM.

[{er0uyHO3EeMENBHBIE METATUIBI MATHAM M KAJIBLUM: 1TonokeHue B [leproanueckoit
cucreMe xumudeckux anemeHToB Jl. M. MenneneeBa, cTpoeHHE UX aTOMOB, HAXO0KICHUE
B npupone. Pusnueckue M XUMHUYECKHE CBOMCTBA MarHus M Kajapuus. Baxseimmne
COCMHEHUS Kalblus (OKCUM, THUAPOKCHUZ, coyn). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpPaHEHHS.

AmomuHuN: noyIokeHne B [leproanyeckon cucteMe XUMHYECKUX dneMeHToB JI. 1.
MenpeneeBa, CTpOCHHE aToOMa, HaxoOXKJeHHE B mpuponae. OU3NYECKHE U XHMHUYECKHE
cBOicTBa amoMuHusA. AMGpOTEpHBIE CBOICTBA OKCH/IA U TUAPOKCUAA aTFOMUHUS.

Kenezo: monoxenue B llepuonnueckon cucrteMe XUMHYECKHX 3yeMeHToB JI. .
MeHnpneneeBa, CTpOEHHE aTOMa, HaxXOXJeHHE B npupoac. DHU3NYECKHME W XUMHYECKHUE
cBoiicTBa xene3a. Okcunbl, ruapokcuabl U conu xenesa (I1) u xenesza (111), ux cocras,
CBOWCTBA U NOJyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE ¢ 00pa3laMu METaJUIOB M CIUIABOB, MX (PU3MUECKUMHU CBOMCTBAMH,
M3YyYEHUE  pe3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO  HCHOJIb30BAHHE
BHJIEOMATEPHAIIOB), OCOOCHHOCTEN B3aMMOJICHCTBHS OKCHJIa KallbIIUg U HATPUsI C BOJOU
(BO3MOYKHO HCITIOJIb30BAHUE BUJCOMATEPHATIOB), UCCIIEAOBAaHUE CBOMCTB MKECTKOM BOJBI,
Mpoliecca TOPEHMs Keje3a B KUCIOopo/ie (BO3MOKHO MCIOJIb30BAHUE BUEOMATEPUATIOB),
MPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX PEAKIIMI HAa MOHBI: MAarHUs, KaJlblUs, aTFOMUHMS,
uuHka, skeneza (II) u xenesa (lll), mequ (Il), HaOmoneHue u omucaHue MPOLECCOB
OKpalllMBaHUS IJIAMEHU MOHAMU HATPUSl, KIS U KalblKs (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCeNOoBaHUE aM(pOTEpPHBIX CBOMCTB THUAPOKCHIA ATIOMUHUSA U
TUAPOKCH]IA IMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe « BakHeilre MmeTaisl
U UX COCUHEHUS».

XuMHuS M OKpPYKAKOLIAA cpeaa

BemectBa u Marepuasibl B IMOBCEIHEBHOW JKM3HH 4YeJIOBEKa. be3zomacHoe
HCIIOJIb30BaHUE BEIIECTB M XUMHUYECKMX peakiuii B ObiTy. IlepBas momomis mnpu
XUMHUYECKUX 0XKOTaX U OTPABICHUSX.



XHUMHUYECKOE 3arpsi3HEHHE OKpY’Kawolled cpenbl (MmpeAesibHas —JOMyCTUMAs
KOHLeHTpauusi BemecTs, ganee — [I/JIK). Ponb XuMuM B pelIeHWH 3KOJIOTUYECKUX
npoOsem.

Xumuueckuii IKCnepumMenm:

U3ydeHue oO0pa3loB MaTepHaylioB (CTEKJO, CIUIaBbl METAJIOB, TMOJUMEPHbBIC
MaTepuabl).

Mesxcnpeomemmnbwie ceasu

Peanuzanmss MexnpenMETHBIX CBA3€H TMpU H3YYEHUHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK
U TIOHATUMN, SBJISIONIMXCS CHUCTEMHBIMH JUIsl OTAEJIBHBIX MPEAMETOB €CTECTBEHHO--
Hay4HOI'O LUKIIA.

OO0muMe ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIM (DaKT, rumoTe3a, 3aKOH, TEOpHs,
aHalIM3, CHUHTE3, Kilaccuukanus, NEPUOJUYHOCTb, HAOMIOACHUE, OSKCIEPUMEHT,
MOJICIUPOBAHUE, H3MEPEHHE, MOJIEb, SIBJICHUE, MAPHUKOBBIA S(PPEKT, TEXHOJIOTHS,
MaTepuaibl.

®uzuka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEHUTPOH, WMOH, HYKJIH], H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYyJa, 3JEKTPUUYECKUN 3apsjl, MTPOBOJHUKH, IMOIYIPOBOIHUKH,
IUDJIEKTPUKH, (POTO3JIEMEHT, BEUIECTBO, TEIO0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTaUIMUECKas pemieTka, CIuiaBbl, (U3HUYECKUE
BEJIMUUHBI, E€IUHUIIBI HU3MEPEHUs, KOCMHYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3MI,
Comnnue.

buonorusa: <¢otocuntes, gbixaHue, Ouocdepa, IKOCHUCTEMa, MHUHEPATbHBIC
yAOOpEeHHSs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MMTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEpaybl, TOPHBIE MOPOJbI, MOJIC3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

IJIAHUPYEMBIE PE3YJIBTATHI OCBOEHUSI TIPOT'PAMMBI 1O
BHOJIOT'NU HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSI
(BA3OBBI YPOBEHD)

JINYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOCHHUS MPOTPaMMbl 1O OHOJIOIMU OCHOBHOTO
o01ero 06pa3oBaHus JOHKHBI OTPAKATh TOTOBHOCTh 00YYaIONUXCSl PYKOBOJICTBOBATHCS
CHCTEMOM MTO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIUM U paCIIUPEHUE OMbITa ICATSIBHOCTH Ha
€€ OCHOBE M B MPOIECCE pEAM3alMid OCHOBHBIX HAMPaBICHUM BOCHUTATEIbHOU
JESTEILHOCTH, B TOM YHUCJIC B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

TOTOBHOCTh K KOHCTPYKTUBHOW COBMECTHOM JAESTEIbHOCTH MPU BBITIOJTHEHUU
HCCIIEIOBAHUM M MPOEKTOB, CTPEMJICHUE K B3aMMOTIOHUMAHUIO U B3aUMOITOMOIITH;



2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:

OTHOLIEHUE K OMOJIOTMM KaK K Ba)XHOW COCTABJISIOIIEH KYJbTYpbI, TOPAOCTH 3a
BKJIAJl POCCUIMCKUX U COBETCKUX YYEHBIX B pa3BUTUE MUPOBOW OMOJIOTMUECKOW HAYKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

TOTOBHOCTh OLICHUBATh MOBEJAEHUE U MOCTYIKU C MTO3UIIMU HPABCTBEHHBIX HOPM U
HOPM 3KOJIOTUYECKOU KYJIbTYPHI;

MNOHMMAHUE 3HAYMMOCTH HPABCTBEHHOIO AacCIleKTa [EATEIIbHOCTH YEJIOBEKAa B
MEIUIMHE U OUOJIOTHH;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

MOHMMAaHUE PO OMOJOTUHU B (POPMUPOBAHUHU ICTETUUECKON KYJIbTYPBI TUUYHOCTH;

5) ¢usuyeckoro BOCHHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO0 0J1ArONOy YU :

OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/10POBbIO U YCTAHOBKA Ha 3[0POBBIN 00pa3
KU3HU  (310pOBOE€ MUTaHUE, COOJIOACHHE THMIMEHUYECKHMX TPaBUJI U HOPM,
cOaaHCUPOBAHHBIN PEKUM 3aHATUHN U OTABIXA, PETYJIsIpHas PU3NYeCcKasi akTUBHOCTb);

OCO3HAHWE TOCIHEACTBUH W HENPUSATHE BPEAHBIX NPUBBIYEK (yHOTpeOseHHE
AJIKOT0JIs1, HAPKOTUKOB, KYpPEHHE) U UHBIX (POpM Bpea sl PU3NUECKOro U ICUXHUYECKOTO
3J10pPOBbS;

co0IroIeHre paBmil 0€30MMaCHOCTH, B TOM YHUCJIE HABBIKU O€3011aCHOTO MOBEICHMUS
B IPUPOJIHOU CpEE;

chOpMHPOBAHHOCTh,  HaBbIKa  pedieKcuu,  yOpaBieHHE  COOCTBEHHBIM
SMOIIMOHAJIBHBIM COCTOSIHUEM;

6) Tpy10BOI0 BOCIIMTAHMS:

aKTUBHOE YYacTHE B pEIICHUM MPAKTUUYECKUX 3a7ad (B paMKax CEeMbH,
o0pa3oBaTeNbHON OpraHU3alllK, HACEJIEHHOrO0 WYHKTa, Kpas) OHOJIOrM4YecKkoil u
HKOJIOTUYECKON HAIpaBICHHOCTH, MHTEPEC K MPAKTUUYECKOMY H3yUEeHHIO Tpodeccuii,
CBSI3aHHBIX C OHMOJIOTHEH;

7) 3K0JIOTM4ECKOI0 BOCIIUTAHMSA

OpUEHTAlUsI Ha TPUMEHEHHWE OMOJIOrMYECKHUX 3HAHUM TNpU peuleHHH 3anad B
00J1aCTH OKPYXKAIOIICH CPEJIbl;

OCO3HAHME IKOJIOTUYECKHUX MPOOJIEM U MyTel UX pELICHUS;

TOTOBHOCTh K VYYacCTHIO B TMPaKTUYECKOW JEATEIBHOCTH 3SKOJOTMYECKON
HaIpaBJIECHHOCTH;

8) neHHOCTH HAYYHOI'0 MO3HAHMA:

OpUEHTALUsSI Ha COBPEMEHHYIO CHUCTEMY HAyuYHBIX HpPEICTaBICHUNA 00 OCHOBHBIX
OMOJIOTMUYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBS3SIX YEJIOBEKa C MPUPOIHOM U COLUATBbHOMN
Cpelou;



INOHMMAaHHE POJM OHUOJOrMYecKO Hayku B (OPMUPOBAHHMU  HAYYHOTO
MUPOBO33PEHUS;

pa3BUTHE HAY4YHOW JFOOO3HATENBHOCTH, HMHTEpECa K OHOJIOTMYECKOM Hayke,
HaBBIKOB HCCIIE0OBATEIbCKOMN €ATEIbHOCTH;

9) aganTanmum 00y4aIErocssi K U3MEHSIIONIMMCS YCJIOBUSIM CONHAJIBHOW H
MPUPOTHON Cpeabl:

aJICKBaTHAsl OLIEHKA U3MEHSIOIIMXCS YCIOBHIA;

IPUHATHE pelIeHUs (MHAUBUAYaAIbHOE, B TPYIIE) B U3MEHSIOIUXCS YCIOBUSAX Ha
OCHOBAaHMHM aHAJIM3a OMOJIOrM4eCKO HHPOpMaLINH;

IUIAaHUPOBAHKE ICVCTBUI B HOBOM CUTYyallMM HA OCHOBAaHWUHY 3HAHUU OMOJIOTHYECKUX
3aKOHOMEPHOCTEHN.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeAMETHBIX PE3yJIbTaTOB BBIJCSAIOT 3HAYUMBIE 1711 (GOPMUPOBAHUS
MUPOBO33pEHUS OOICHAYUYHbIC TOHSATUA (3aKOH, TEOpHSs, MPUHIIUI, TUMOTEe3a, (akT,
CHUCTEMa, TPOIIECC, IKCIEPUMEHT U JIPYyroe.), KOTOpble HMCHOJB3YIOTCS B €CTECTBEHHO-
Hay4YHBIX yYE€OHBIX MpeJMeTaX W IO3BOJISIIOT HAa OCHOBE 3HAHHMM M3 ITHX IPEIMETOB
dhopMHpOBaTh MPEJICTABICHUE O IEJTOCTHON HAyYHOM KapTHHE MHpaA, ¥ YHHUBEPCAIbHBIC
y4eOHbIe NeUCTBUS (ITO3HABATEJIbHbIC, KOMMYHUKATUBHBIC, PETYJISTUBHBIC), KOTOPHIC
obecrnieunBalOT (HOPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U
OCYIIIECTBJICHUIO YU4eOHOM IeATEILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jjoruyeckue 1eMCcTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS MPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKUX TOHSATUM (BBIIETSATh MX XapaKTepHbIE MPU3HAKU,
YCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSMH), HCIOJb30BATh TOHATHS JJIs
0OBSICHEHUS OTIENbHBIX ()aKTOB W SBJICHUM, BBIOMPATh OCHOBAHUS M KPUTEPUHU IS
KJIacCU(UKAIUM XUMHYECKUX BEIIECTB U XUMHYECKUX pEeaKiui, yCTaHaBJIMBATh
MIPUYUHHO-CJICACTBEHHBIC CBSI3M MEXKIY OOBEKTAMH H3Yy4YEHHUS, CTPOUTH JIOTMUYECKHE
paccyxaeHus (MHAYKTUBHbIC, JEIyKTUBHbIC, [0 AaHAJIOTUHU), J€JaTh BBIBOABI H
3aKJIIOYCHHUS;

YMEHHE MPHUMEHATh B TMPOLECCE MO3HAHUS MOHATUSA (IpPEeAMETHBIE U
METanpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XUMUU,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHUMHH MOJCJIbHBIC MPEACTABICHUS —
XUMUYECKU 3HAK (CUMBOJI 3JIEMEHTA), XUMUYeCcKass (opMyia U ypaBHEHUE XUMUYECKON
peakiMu — MPU PENICHHH y4eOHO-TI03HABATENBHBIX 3a/lad, C YYETOM ITHUX MOJICIBHBIX
MPEJICTABJICHUI BBISIBISATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU H3y4aeMbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB U XUMHUYECKHUX PEaKIHM, BBISBISATH OOIIUE



3aKOHOMEPHOCTH, TPUYHMHHO-CIICACTBEHHBIC CBSI3W W MPOTHBOPEUYUS B HM3yIaEMbBIX
MpoIrieccax v sSIBJICHUSX.

Ba3oBble uccienoBarebCcKue AeiiCTBUSA:

yYMEHUE UCIOJb30BaTh MOCTABIEHHBIE BOIPOCH B KAUYE€CTBE MHCTPYMEHTA [MO3HAHMUS,
a TaKKe B KAYECTBE OCHOBBI JIJIsi (POPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKIICHUN;

MpUOOpPETEHUE ONBITa 10 IUIAHUPOBAHWIO, OpPTaHU3ANMK U  MPOBEIACHUIO
YYEHMUYECKHUX dKCIIEPUMEHTOB, YMEHUE HAOII0aTh 32 X0JI0M IPoIlecca, CAMOCTOSITEIHHO
IPOTHO3UPOBATh €0 pe3yJibTar, (OPMYIUPOBATH OOOOIIEHUS U BHIBOABI IO pe3yJIbTaTaM
POBEIEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABIISATh OTUET O MPOCIIaHHON padoTe.

Pabora ¢ nuHpopmanueii:

yMEHHE BBIOMpaTh, aHAJTU3UPOBATH U HHTEPIPETUPOBATH MHPOPMAITHIO PA3TUIHBIX
BUJIOB U GOpM TMpeACTaBICHUS, IOJYyYaeMyl0 W3 pa3HbIX HMCTOYHUKOB (HAy4HO-
MOMyJISIpHAsl JIUTEpaTypa XUMUYECKOTO COJACp)KaHUA, CIPaBOYHbIC MOCOOUS, PECYPCHI
WNHTepHeTa), KpUTUYECKH OIICHUBATh TPOTHBOPEUYMBYIO M HEIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHE TPUMEHATHh pa3IMYHBIE METOJBI W 3alpOChl TPU TOUCKE W OTOOpE
nH(OPMAITUU U COOTBETCTBYIONTUX JTAHHBIX, HCOOXOIUMBIX JIJISI BHITOJTHCHUS YICOHBIX U
MO3HABATENIbHBIX 3aJlay OMpPENeNIEHHOTO THIA, NPUOOPETeHHE OmbiTa B 00JIaCTU
UCIIOJIb30BaHUsI ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,  OBJAJICHUE
KyJbTYypOi aKTHBHOTO HCITOJIH30BAHUS PA3IMYHBIX TIOUCKOBBIX CHCTEM, CAMOCTOSTEIHHO
BBIOMPATh ONTUMAIbHYIO (GOpMy TpeacTaBleHus WH(QOpPMAIMU W WILIIOCTPUPOBATH
perraemMbie 3a/1a4u HECIIOKHBIMU CXeMaMu, TuarpaMMamu, IpyrumMu popMamMu rpa@uku u
UX KOMOMHAIUSIMHU;

yMEHUE UCTOIb30BaTh U aHAIM3UPOBATH B MIpoIlecce yUeOHOM U NCCIIEI0BATENLCKOM
NEATETPHOCTH WH(GOPMAIMIO O BIUSHUW TMPOMBINIJICHHOCTH, CEIIbCKOTO XO3SHCTBA U
TPaHCIIOPTa HAa COCTOSTHUE OKPYKAIOIICH MPUPOTHON CPEIbl.

KoMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eiCTBUS:

yMEHUS 3a7aBaTh BOMPOCHI (B X0/€ AWaiora W (MJM) AUCKYCCUHU) IO CYIIECTBY
oOcyxmaemMoli TeMbl, (OPMyIHPOBATH CBOU TPEIIOKECHUS OTHOCHTEIHHO BBITIOJTHEHUS
NPEIJIOKEHHOM 3a1a4u;

YMEHUS MPEACTABIATh MOJYYCHHBIC PE3yIbTaThl MIO3HABATEIIBHOW JIEATEILHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNlaTh MPE3CHTAINI0 PE3YJIbTaTOB BBIMOIHEHUS
XUMUYECKOTO JKCIepuMeHTa (J1abopaTOpHOTO OIbITa, JAa0OpaTOPHON paboTHl TIO
MCCJIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);

yMEHUS  y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B  COBMECTHOM
MO3HABATENIbHON M WCCIIEIOBATEIBCKON ACATEIHPHOCTA TPH PEHICHUU BO3HUKAIOIITUX
nmpo0JieM Ha OCHOBE yuéTa OOIIMX HWHTEPECOB M COTJACOBAHUS MO3HIMI (00CYXKICHMUS,
OOMEH MHEHMSIMH, «MO3TOBBIC INTYPMbI», KOOpPJIWHAIUS COBMECTHBIX JIEHCTBUIA,
OTIpe/IeJICHNE KPUTEPHUEB IO OIEHKE KaueCTBa BHITIOJIHEHHON pabOThI U Apyrue).



PeryasiTuBHbIe YHUBepPCAJbHbIEe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIbHO ONPENENsITh €U  JACATeIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJMPOBATh M TPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
JeATENIbHOCTh, BBIOMpaTh HambOosiee A(PGEeKTUBHBIC CIMOCOOBI PEIICHHS YYeOHBIX U
MO3HABATENbHBIX  3aJlay, CAMOCTOSITENBHO  COCTAaBJISATh WM  KOPPEKTUPOBATh
IIPEUIOKEHHBIA AJITOPUTM JEUCTBUM NPU BBINOJHEHUM 33JaHUU C YYETOM IOTYyYECHMS
HOBBIX 3HAHMW 00 WH3y4yaeMmbIX OOBEKTAaX — BEIIECTBAX MU pEaKIuAX, OILICHHWBATH
COOTBETCTBHE IOJIYYEHHOTO pe3yibTaTa 3asiBICHHOW €M, YMEHHE HCIOJIb30BaTh U
aHAIN3UPOBATh KOHTEKCTHI, Mpe/jiaraeMble B YCIIOBUU 3a/IaHUA.

HPEAMETHBIE PE3YJIbTATBI

B coctaBe mpeaMeTHBIX Pe3yJIbTaTOB MO OCBOCHUIO 00S3aTEIBHOTO COJIEpKaHUS,
YCTaHOBJICHHOTO JaHHOM (enepanbHoi pabodeil mporpaMMoi, BBIJCISIOT: OCBOCHHBIC
00yYaloIMMUCS HAy4YHbIC 3HAHUS, YMEHUS U CHOCOOBI JEUCTBUH, crienuuieckue s
MpeMETHON 00J1aCTH «XUMUS», BUJIBI IESITEILHOCTH 10 TOJIYYEHHUIO HOBOTO 3HAHUS, €T0
HMHTEpIIpETalny, NpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3JIMUHBIX YUYEOHBIX W HOBBIX
CUTYyalUsX.

K koniy oOydenuss B 9 kJjacce MpeaMETHbIE Pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHUMHYECKUX TOHSATHUNA: XUMHUYECKUH JIIEMEHT,
aToM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO,
BAJICHTHOCTh, AJICKTPOOTPHUIIATEIBHOCTh, CTEMEHb OKHCICHUS, XUMHUYECKash peakius,
XUMUYECKasi CBsI3b, TEIJIOBOM 3(P(DEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, pacTBOp,
AIEKTPOIUTHI, HEANEKTPOJIUTHI, SJICKTPOJUTUYECKAs AMCCOLMALNS, PEAKIMd HOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, 0OpaTUMbIE U HEOOpAaTUMbIE PEaKIINH,
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, OKUCIUTEIh, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUIOTPONUs, aM(POTEPHOCTh, XUMHUUECKas CBsI3b (KOBaJCHTHAas,
WOHHAs, METaJUInuecKas), KpUCTaJUIM4ecKasl pemérka, KOppO3HWs METaiOB, CILUIABBI,
CKOPOCTh XMMUUYECKOM PEAKIINH, PEeAebHO AonycTtuMas KoHeHnTpauus [1/IK BemecTsa;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHWYECKUX MOHSITUN U MPUMEHSTh
9TH TIOHATHUSI TIPU ONUCAHUU BEILIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUUYECKYIO CHMBOJIUKY JIJISi COCTaBJeHUsS (POPMysl BEIIECTB U
YPAaBHEHHUN XUMUYECKUX PEAKLINM;

e OINpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX DSJIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTAaBa, MPUHAJJIECKHOCTh BEIIECTB K ONPEAEIEHHOMY KIlaccy
coeMHEeHU 10 (dopMynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJICHTHAs, WOHHAas,
MeTaJIJTNYecKas) B HEOPraHUUECKUX COCIMHEHUSX, 3aps/l HOHA TT0 XUMHUYECKOoH hopmyIie,
XapakTep cpelbl B BOJHBIX pacTBOpaXx HEOPraHMYECKUX COCJUHEHHM, THI
KPUCTAJUIMYECKOUN PElIETKU KOHKPETHOTO BEILIECTBA;



e packpbiBaTh cMbichn [lepmogmueckoro 3akona JI. WM. Mengeneesa wu
JIEMOHCTPUPOBATh €T0 MOHUMAHHWE: OMHCHIBATh M XapaKTEPU30BaTh TAOIUYHYIO (Hopmy
[lepuonuueckold CHCTEMBI XHMHUYECKHX DJIEMCHTOB: pa3iHyaTh TIOHSTHS «TJIaBHAS
noarpynmna (A-rpymnma)» u «mobounas noarpynmna (b-rpymma)», manele W OoJblIne
NEPHUOJIbI, COOTHOCUTh 0003HAUYEHUS, KOTOPhIE UMEIOTCS B MEPUOJUYECKOIN TadiuIe, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKHX D3JIEMEHTOB (COCTaB U
3apsif sApa, oOlee YUCIO AJIEKTPOHOB M PACHPENICICHUE HX IO AJIEKTPOHHBIM CIIOSM),
O0OBSACHATH 00IIME 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB 3JIEMEHTOB U UX COECUHEHUN
B IIpejiesiax MaJIbIX NMEPUOIO0B U INIABHBIX MOJTPYIII C YUETOM CTPOEHUS UX AaTOMOB;

e KJIACCU(PUIUPOBATH XUMUYECKHE JJIEMEHTBI, HEOPraHWYECKHUE BELIECTBA,
XUMUYECKUE peakiuu (10 YUCIy W COCTaBy YYacCTBYIONIMX B PEAKIIMH BEIIECTB, TIO
TerioBoMy 3 PeKTy, 0 UBMEHEHHUIO CTENIEHEW OKUCICHUSI XUMUUYECKUX DJIEMEHTOB);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE U CHEIUPUUECKUE XUMUYECKUE CBOMCTBA
MPOCTBIX W CIIOKHBIX BEIIECTB, MOJATBEPK/asg OMUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHCHHUH COOTBETCTBYIONINX XUMUUYECKHUX PEAKITUN;

e COCTaBJISITh YPaBHEHUS DJCKTPOJUTHYECKON TUCCOIMAIIMN KHUCIIOT, IIEIOYCH H
COJICH, TIOJHBIE W COKpANIEHHBIC ypaBHCHUS PEaKIMii MOHHOTO OOMEHa, YpaBHEHUS
peaKimii, MOATBEPKAAONINX CYIIECTBOBAHUE T€HETUUECKON CBSI3M MEXKIY BEIIECTBAMU
Pa3IUYHBIX KIJIACCOB;

e PpacKphIBaTh CYIIIHOCTh OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIIHMA
MOCPEACTBOM COCTaBIIEHUS DJIEKTPOHHOTO OajaHca STUX PeaKIuii;

e MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX TTPEBPAIICHUI B PA3IMYHBIX YCIOBUSIX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJSPHYIO MacChl BEIIECTB,
MacCOBYIO JIONI0 XMMHUYECKOTO d3JeMEHTa 1Mo (hopMmyse COeTUHEHHs, MAacCOBYIO TOJIO
BEIIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYCSCKON PEaKIny;

e COOJIIOMATH MpaBHWIJIa TOJH30BAHUS XUMHUYECKOW TMOCY/IONH U J1abopaToOpHBIM
o0opyIoBaHUEM, a TaKXe TMpaBWwia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKITUSMU TI0 BBITTOTHEHHIO JTA00OPATOPHBIX XUMHYECKUX OTBITOB IO MOJYYEHHUIO U
COOMpPaHUIO ra3000pa3HbBIX BEIIECTB (AMMHUaKa M YIJIEKUCIIOTO Ta3a);

e MPOBOJWUTH PEAKIHUH, TOATBEPKIAAIONTUE KAYCCTBEHHBIM COCTaB pPa3IMYHBIX
BEIIIECTB: PACIIO3HABATH OMBITHBIM Iy TEM XJIOPHUI-, OpOMU/I-, HOIUI-, KapOoHaT-, hocdat-
, CHWJIMKaT-, Cyib(ar-, TUIPOKCUA-HUOHBI, KATHOHHI aMMOHHUS ¥ HOHBI H3YYEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYCCKUX BEIICCTB;

e TMPUMCHATh OCHOBHBIC OICpAIlMU MBICIUTCIIBHON NEATCIbHOCTH — aHalu3 W
CUHTE3, CpaBHEHHE, 0000IICHIE, CUCTEMATU3AIINIO, BHISIBIICHUE TPUUNHHO-CIICICTBEHHBIX
CBSI3EH — /I U3YUCHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINMA, ECTECTBEHHO-HAYYHbIE
METO bl IO3HAHUS — HAOJI0/IeHNEe, I3MEPEHNE, MOICITUPOBAHNE, SKCIIEPUMEHT (peasbHbIN
Y MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumenoBaHue pa3jesioB 1 TeM uugpoBbie
Ne n/m P Kourposbubie IIpakTuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Pasnea 1. BemecTBo H XuMH4yecKkne peakiun
11 [ToBTOpenue u yriyonaeHue 3HaHUN 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
' peaknuii https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnnoreka [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo0.ru/7f41a636
Uroro no pazneny 17
Pa3nes 2. HemeTannbl M MX cOeIMHEHUS
21 OO11ast xapaKTepUCTHKa XUMUYECKHX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast xapaKTepUCTHKa XUMUYECKHX
2.2 BHLGHMCHTOF; Vli-r nel. Cepa u eé 6 bubnuorexa HOK
' PYTHIRL- &-€p https://m.edso00.ru/7f41a636
COEZIMHEHUs
OO6m1ast xapaKTepUCTUKA XUMHUUECKHUX
2.3 aneMeHTOB VA-rpymmbl. A3ot, pochop u ux 7 1 bubmorexa HOK
' PYLIILL. ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OOm1ast XapaKTepUCTHKA XUMHYECKIX B OK
2.4 anemeHToB |VA-rpynmnsl. Yriaepoa u 8 1 2 nommorexa I

erMHI/II\/’I U UX COCIUHECHUA

https://m.edsoo.ru/7f41a636
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Wroro mo pazneny 25

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6mmoreka [IOK
> Qone crofictna vetazion 4 https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
. i 1 1 2
3.2 Baxneiime MeTalIbl B UX COSAUHCHUS 6 s /im.edsoo 17415636
Wroro mo pazneny 20

Pa3znen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemiecTBa 1 MaTepHaibl B 5KM3HN YEJIOBEKA 3 bubimoreka IIOK
' - p https://m.edso00.ru/7f41a636
Wroro mo paszneny 3
b K
PesepBHoe Bpemst 3 ubmoreka 110

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

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHUE

9 KUIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpouabnsie IIpakTnyeckue op
n/n Bcero U3YYCHUSA o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Tepuoanueckuii 3akoH. [lepuoanueckas
1 CHETeMa XUMHYECKHUX BHel\feHTOB PN Y| 1 bubmmorexa [IOK
o https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1 bbmmorexa [IOK
P P https://m.edsoo.ru/00adb6b6
[IEPHOJIOB
3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnnorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMU4uecKon CBS3W U THUIIBI 1 bubmmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5) «IloBTOpEHuE U yriydeHue 3HaHui 1 1
OCHOBHBIX pa3/ieNIoB Kypca 8 Kiiacca»
6 Knaccugukaius XuMHUuecKux peakuui 1 bubmuoteka [IOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[lonsiTHE O CKOPOCTH XMMHYECKOU
7 eakuuu. [loHsTHE O TOMOT€HHBIX U 1 Bubmmorexa [IOK
peAdiH. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
8 [ToHsITHE O XUMUYECKOM PaBHOBECHH. 1 bubnuotexa [JOK
@akTOpHI, BIUSAIOIINE HA CKOPOCTh https://m.edso00.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XHMMHYECKOIO PABHOBECHUS

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bub6nmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccoruanuu. CuibHbBIE U ci1a0ble Bubmaorexa IOK
a I ’ https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HouHbIe ypaBHEHUS peaKIINA Bubmorexa ITOK
yp peakil https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KACIOT U
12 OCHOBAaHUI1 B CBETE IpeACTaBICHUI 00 buGnuorexa LIOK
P 8 https://m.edsoo.ru/00add5d8
AJICKTPOJUTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 IIEKTPOIIUTHUECKON buGnuorexa LIOK
e p https://m.edsoo.ru/00add8b2
IUCCOLIMAINT
14 ITonsaTue o ruapoIN3€E CONEH bubmmorexa HOK
AP https://m.edsoo.ru/00add9d4
bubmmoreka IIOK
15 006006 i
ODIICHUE 1 CHCTEMATHIAMHA SHAIH https://m.edsoo.ru/00addd12
16 [IpakTuueckas pabora Ne 1. «Pemnienue bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme
17 «DIIeKTpOoIUTHYECKAs JUCCOLMALIS bubnnorexa [IOK
P a AT https://m.edsoo.ru/00addec0
XHUMUYECKUE PEAKIIMU B PACTBOPAX)
OO0111ast XapaKTEPUCTUKA TAIOTEHOB.
B P P N bubmuoreka [{OK
18 XVMHYEeCKUEe CBOWCTBA Ha IIPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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XinopoBogopo. ColisiHast KUCIIOTA,

19 XUMHUYECKHE CBOMCTBA, IMOJTyYEHUE bubmmorexa [IOK
> Oy ’ https://m.edso0.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyueHne COMTHON KUCITOTHI bubmorexa HOK
Y B . ’ https://m.edsoo.ru/00ade348
U3y4deHHE € CBOMCTBY»
Brruucienus mo ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIIUNA, €CIIH OQUH U3 bubnmorexa HOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
99 O61mas xapakrepucTuka 31eMeHToB VIA- bubmmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AJI0TpOIHBIC MOUMDUKAIIUN CEPBI.
23 HaXO)K,I[I:;HI/Ie cepbl U e(:lé)i COG,Z[PIHeHll)/Iﬁ B buGnuorexa LIOK
p . https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEpPhI
24 CepoBonopoi, ctpocHHe, (U3HUECKUC U bubnnoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOWCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHEHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MOJTYyYEHHSI CEPHON KUCIIOTHI bubmorexa HOK
y p ) . https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arpsi3HEHUE OKpYKaroIen
CpeIIbl COSTMHEHUSIMU CePhI
97 Brruncnenue MaccoBOi#l JOJIM BBIXO/1a but6mmorekxa [IOK
MIPOAYKTA pEeaKIUU https://m.edsoo.ru/00adec8a
28 OO0m1as xapakTeprucTruka 3J1eMeHToB VA- bubnuotexa [JOK

rpymmsl. A30T, paclipOCTPaHEHHE B

https://m.edsoo.ru/00adeeab
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npupoe, GU3NIECKUe U XUMUICCKUE
CBOMCTBA

AMMHaK, ero Gu3n4YecKue 1 XUMUYECKHIE

bub6nmoreka [IOK

29
CBOMCTBA, IIOJIy4YCHUE U IPUMECHEHUE https://m.eds00.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme
30 «ITomydyenne aMmmmuaka, u3yuyeHue ero bubmorexa LOK
Y 1K, 1Sy https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubnunorexa LIOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH
aAMMOHHS B KQUECTBE MUHEPATHHBIX
32 n00peHnii. XUMHUUYECKOe 3arpsa3HeHue buGnuorexa LIOK
yROOP . P https://m.edsoo.ru/00adf518
OKpYKaroIllel cpeibl COeAMHEHUIMU
azoTa
®docdop. Oxcun pochopa (V) u
33 @ocq)oq)ﬂzﬂ KI/ICJ'IOT?I (1)%)13§qe(01<)ne " bubmmorexa [IOK
p o https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MTOJTyICHUE
Hcnons3oBanue ¢pocdaToB B KaUECTBE
34 MUHEpaTbHBIX YA0OpEHU. 3arpsi3HeHNe brbmmorexa [TOK
P YAORPEHHH. S4TP https://m.eds00.ru/00adfc20
MIPUPOAHON cperbl hochaTamu
35 Yraepon, pacripocTpaHEHHE B IIPUPOJIE, bubmuorexa [IOK
dbuznyecKkrue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yraepoja, ux pu3nyeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTHYECKHUE but6mmorekxa [IOK
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
N bubnuorexa [JOK
37 VYronbHast KUCHOTA U €€ CONu 1

https://m.edso0.ru/00ae006¢



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

[IpakTuueckas padora Ne 4 o reme
"TlosryyeHue yriieKuciioro rasa.

bubnunorexa LIOK

38
KadectBennas peakius Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHBIE MOHATHS 00
39 OpPraHUYeCKUX BEIIECTBAX KaK O buGnuorexa LIOK
P https://m.edsoo.ru/00ae054e
COCTMHEHUSX YyIJIepoaa
40 KpeMmuuii u ero coefuHeHns buGnuorexa LIOK
P https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue
41 AKCIEPUMEHTAIIbHBIX 3a71a4 110 TEME bubmmoreka [JOK
«Baknenme HeMETaAJUIEL U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUSY
KonTponbnas padora Ne3 o teme
42 «Baknenme HeMETaAJUIEL U UX bubnnorexa [IOK
https://m.edsoo.ru/00ae0e18
COEIUHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
3JIEMEHTOB — METAJIOB. MeTainuecKkas
bu6nmorexa LIOK
43 CBSI3b U METAJUIMUECKasi KPUCTAIIMIECKast
. . https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAIIOB
XUMHUYECKHE CBOMCTBA METAJIOB.
44 DIIEKTPOXUMUUECKUI PSI HAIPSHKEHUI bubnnorexa [IOK
P p P https://m.edsoo.ru/00ael1156
METAIIOB
O6111e cnocoObl MOMYyYSHHsI METAILIOB.
45 CrnnaBel. Beruncnenus no ypaBHEHUAM bubnuoreka [IOK

XUMHUYECKHUX PEaKLHM, ECIU OIUH U3
pEeareHToB COAEPKUT MPUMECH

https://m.edsoo.ru/00ae1156
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bubnunoreka LIOK

40 Horstite 0 KOppOSHH METANIOB https://m.eds00.ru/00ae1278

bub6nmoreka [IOK
47 [{enotmbie MeTanIE! https://m.edsoo.ru/f)Ian14b2

48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus bubamorexa LIOK
https://m.edsoo.ru/00ae14b2

49 IllenoynO3eMeNbHBIC METAJIbI — KAJIbITUH bubnuorexa [IOK
Y MarHum https://m.edsoo.ru/00ae15e8

50 Baxuelimme coeTMHCHUS KaJIbIIHs bubmorexa HOK
https://m.edsoo.ru/00ae15e8

51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubnuoreka [{OK

YCTPaHEHUS https://m.edsoo.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme

53 "YKECTKOCTH BOABI M METOJIBI €€ bubmorexa HOK

| https://m.edsoo.ru/00aelae8
yCTpaHEHUs

N bubnuoreka [{OK
>4 Asmomuinit https://m.edsoo.ru/](SIanlc64

55 AmdorepHbIe CBOMCTBA OKCHA U bubmuoteka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64

bubmmoteka IIOK
5 Keneso https://m.edsoo.ru/IC_JIanld86

57 Oxcupl, THIpOKCcH B! 1 conn xenesa (11) bubmuorexa [IOK
u xenesa (111) https://m.edsoo.ru/00ae35e6

58 O00011IeHNE U CUCTEMATU3aMs 3HAHUN
59 ITpakTuyeckas pabora Ne 7. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/]a4 1O TCME

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

«BaxHeuime MeTajuibl 1 UX
COCTUHEHUSI

Brluncienus 1o ypaBHeHUIM
XUMUYECKUX PEAKLUMN, ECIIU OJJUH U3

60 pPEareHTOoB JIaH B U30BITKE WU COIACPKUT 1 buGnuorexa LIOK
. https://m.edsoo.ru/00ae1750
IIpuMecH. BeranciieHrst MacCoBOM J10JIH
BBIXO/Ia TIPOJIYKTa PEAKIIUH
61 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1
KonTponbnas pabota Ne4 mo teme
62 «Baxkneime MeTaibl ¥ uX 1
COCTMHCHH S
63 BemiectBa 1 MmaTepuainbl B TOBCEHEBHOM 1 bubnunoreka LIOK
JKW3HU YeJIoBeKa https://m.edso0.ru/00ae3f50
XUMHUYECKOE 3arpsI3HEHUE OKPYKAOUIEH bubnnoreka [JOK
64 1
cpeasl https://m.edso0.ru/00ae4270
65 Ponp XxuMHUH B pELIEHUH DKOJIOTHYECKUX 1 bubmmnoreka HOK
npobiem https://m.edso0.ru/00ae4270
66 PesepBHblil ypok. O600mieHue u 1 bubmmnoreka HOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O600meHue u 1 bubmuoreka [IOK
CHUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0001IeHNE U 1 bu6mmoteka [IOK
CHCTEMATH3aLUS 3HAHU N https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEUEHUE OBPA30BATEJIBHOI'O
MPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
H.E, Ky3nenosa, U.M. TuroBa, H.H. I'apa.; mon penaxumernr H.E. Ky3nenosna.
Xumust: 9 kmace/ -6-e u3z., nepepad.-M.: Benrana-I'pad,2018.

METOIANYECKHUE MATEPUAJIBI U151 YUUTEJIA
[Nabpuensa, O. C. Meronuueckoe mocobme k yueOHuky O. C. ['abpuensHa
«Xumusny. 9 xkiacc / O. C. 'abpuensa. — M. : lIpoda, 2021. — 108.
XuMus : TeXHOJIOTHYEeCKHE KapThl K yaeOHuKy O. C. ["abpuensaa « Xumus. 9 kiacc»
: MeTouueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
Poccuiickast snekTpoHHas wikosia, OuOmmoreka HU(GPOBOro 00pa30BATEIHLHOTO
KOHTEHTa, IM(ppoBol obpaszoBatenbHbi pecype SKmace, Mudboypok, http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCHEPUMEHTBI: XHUMHS.
Komnekius Poccuiickoro o61ieo0pa3oBaTeabpHOIO nopraia,



