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IHHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no mpenmery «Xumusi» st 8-9 KimaccoB cocTaBlieHa € YYETOM CIEAYIOMIUX HOPMAaTUBHO-

METOAMYECKUX JOKYMEHTOB:

— d¢enepansapiM 3akoHOM «OO0 o0OpazoBanmm B Poccuiickoit ®emepammm» ot 29.12.2012 Ne 273-03
(axTyanpHas penaknys);

— mpukazoM MunucrepcrBa npocBemienus: PO ot 31.05.2021 Ne 287 «O6 yrepxaennn ®I'OC ocHOBHOTO
oO1iero oopa3zoBaHus» (aKTyaabHas peAaKmus);

— mnpukazoM MunucrepcrBa mnpocBenieaus P® ot 18.05.2023Ne370 «O0 yTBepkIeHUM (enepaibHOM
OCHOBHOM 00111€00pa30BaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIEro o0pa3oBaHus» (aKTyanbHasl pelaKLus);

— mpukazoM MunucrtepctBa mpocBemenns PO ot 22.03.2021 Ne 115 «O06 yreepxnenuu Ilopsimka
OpraHu3allid M OCYLIECTBIEHHs 00pa30BaTEIbHOM AEATENPHOCTH II0 OCHOBHBIM 00I11€00pa30BaTeIbHBIM
mporpaMMaM — OOpa30BaTENbHBIM TMPOrpaMMaM HAYalbHOTO OOMIEro, OCHOBHOTO OOLIEr0 M CPEIHEro
oO1ero oopa3zoBaHus (aKTyalabHas peaakius);

— mpukazoM MwuHHcTepcTBa TpocBemenus Poccuiickoir ®emeparmuum ot 22.01.2024 Ne3l «O BHeceHHH
M3MEHEHUIl B HEKOTOphle MpHKa3bl MwuHHcTepcTBa oOpa3oBannsa W Hayku Poccwiickoit denepammm u
MunucrepctBa npocBemieHust Poccuiickoit ®eneparin, kacaomuxcs (eaepaabHBIX TOCYAapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHAAPTOB HAYAIBHOTO 00IIIero 00pa30BaHUs U OCHOBHOT'O O0IIEro 00pa3oBaHus;

— mnpukazoM MunucrepctBa npocBeuieHus: Poccuiickoir ®enepanuu ot 01.02.2024 Ne 62 «O BHeceHHUH
W3MEHEHUI B HEKOTOpBIC NpuKa3zbl MuHucTepcTBa npocBemeHus: Poccuiickoit denepanuu, Kacarolmuecs
(dbenepanpHBIX 00pa30BATENBHBIX IPOTPAMM OCHOBHOTO OOIIEro o00pa3oBaHHSA W CPETHETO OOIero
00pa30BaHUs;

— (enepanpHbIM TIEpEYHEM YYEOHUKOB, PEKOMEHIYEMBbIX K HCIIOJIb30BAHUIO TPU PEAU3alUUd HMEHOIIUX
TOCYJapCTBEHHYIO aKKPEAMTAIMIO 00pa30BaTEbHBIX MPOTrpaMM HAYaJILHOTO OOILIET0, OCHOBHOTO OOIIEro,
cpemHero oOmero oOpa3oBaHWs», YTBEPXKACHHBIM MPHUKa3oM MMUHHCTEpCTBa mTpocBemeHuss PO ot
21.09.2022 Ne 858(akTyanbHast peIaKkIys);

— CII 2.4.2.3648-20 «CaHUTapHO-3IUIEMHOIOTHYECKUE TPEOOBaHUS K YCIOBUSIM M OpTraHU3anuy 00y4eHHUs B
00111e00pa30BaTeNbHBIX YUPEXKICHHUAX» (TIOCTaHOBIeHHE [ TTaBHOTO TOCYIapCTBEHHOTO CAHUTAPHOTO Bpada
P® ot 28.09.2020 Ne 28);

— CanlluH 1.2.3685-21 «'urnennyeckne HOPMATHBHI U TPeOOBaHUS K OOeCIIeUYeHHI0 0€30MacHOCTH ¥ (HIJIH)
0e3BpeIHOCTH I 4YelloBeKa (haKTOPOB Cpeabl oOMTaHWs» (MOCTaHOBJIeHHWE [ TaBHOTO rocyaapCTBEHHOTO
caHutapHoro Bpada P® ot 28.01.2021 Ne 2).

[Iporpamma BkmrO4YaeT B ce0sl CIEAYIOLINE Pa3Iebl:

1) copeprxanue y4eGHOTO MpeaMeTa,;

2) mIaHupyeMble pe3yJIbTaThl U3YUEeHUs yUeOHOTO IpeaMeTa;

3) TemaTuuecKoe IUIAHMPOBAHHE C yKa3aHHEM KOJIMYECTBA YAaCOB HA OCBOCHHE KaXIOW TEMbI, C y4ETOM

paboueil mporpaMMbl BOCITUTaHUS ¥ BO3MOXKHOCTBIO Hcnob3oBanust DOP/LIOP.

[IporpaMMa Mo XMMHU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMsI COCTaBICHA C Y4eTOM padouei
nporpammsel Bociutanust MbOY «Koxopesckas COLLD».
[lemaror mMoxeT peann3oBaTh BOCHHMTATEIbHBIM MOTEHLHAT €ro COBMECTHOW C JIETbMH IESTEIbHOCTH

CJICAYIOIINM 00pa3oM:

— YCTaHaBJIMBATb JOBEPUTCILHBIC OTHOIICHUA MEXKAY YUUTCICM U YYCHUKAMU, CHOCO6CTBYIOHII/IC

MO3UTUBHOMY BOCTIPHATHIO YYalIUMHUCS TpeOOBaHWN W MPOCHO yUYUTENsl, aKTUBU3AIMKM WX TO3HABATEIbHOM

JeSITEIbHOCTH;

— mnoOyXJaTh IIKOJBHUKOB COOJIIOAATh HA yPOKE OOLIETIPUHATHIE HOPMBI NOBEJCHHUS, PaBUiIa OOLIEHUS CO

cTapmuMu (YIUTEISIMH) U CBEPCTHUKAMU (IIKOJIEHUKAMH);

— TMPHUBJICKATh BHUMAHHUEC I[MKOJBHHUKOB K HTEHHOCTHOMY AaCIICKTy H3Yy4YaCMbIX Ha YPOKE HBHCHHﬁ,

OpTaHU30BbIBATH PA0OTY JIETel C CONMAIBLHO 3HAUNMON HH(pOpMaIel — 00CyKIaTh, BEICKa3bIBaTh MHEHHE;

— WCTOJIb30BaTh BOCIUTATENLHBIE BO3MOXKHOCTH COJICPXKAHHs YYEOHOTO MpeaMeTa dYepe3 JeMOHCTPAIUIO

JACTAM IIpUMEPOB OTB€TCTBCHHOI'O, rpaX1aHCKOT'O IIOBCACHUA, IIPOABIICHUA T-Ie.]'IOBeKOJ'HO61/151 u

TO0OPOCEPICUHOCTH;

— TPUMEHATh HAa YPOKE MHTEPAKTUBHBIE (OPMBI PabOTHI: MHTEIJICKTYalbHBIE WIPHI, TUAAKTUUYECKUI Teatp,

JUCKyCCHH, paObOTHI B TTapax U Ap.;

— OpraHu30BbBIBATH IIIe(bCTBO MOTHUBHUPOBAHHLIX U 3PYAUPOBAHHBIX O6yanOHII/IXC$I Haa UX HEYCIIEBAIOUIMMU

OJTHOKJIACCHUKAMH;

WHHULUUPOBATH U MOJACPKUBATh NCCIIEI0BATENbCKYIO JESTEIbHOCTD IKOJIBHUKOB.



OBIAA XAPAKTEPUCTHUKA YUYEBHOT' O IIPEMETA «XUMMA S

[TporpammMa 1o XMMUH Ha YpPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs COCTaBJICHA HA OCHOBE TPEOOBaHMI K
pe3ynpTaTaM OCBOCHMS OCHOBHOW 00pa30oBaTeNbHOW IPOrpaMMbl OCHOBHOTO oOmero obOpa3oBaHuS,
npencrasieHHsix B PI'OC OO0, a Takke Ha OCHOBE (QelepanbHOl padodeld mporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHLENIMK TPENnoJaBaHus Y4eOHOro mnpeamera «XuUMHs» B 00pa30BAaTENbHBIX OpPraHU3ALMIX
Poccuiickoii ®enepanuu.

[IporpamMa mo xuMum na€T MpeACTaBIEHHUE O ILEJsIX, OOWIed cTpaTerud OOyueHHs, BOCIUTAHUS H
pa3BUTHs OOYYAIOIIMXCS CPEeNCTBAMH Yy4eOHOro TIpeAMeTa, YCTaHaBIMBACT O00s3aTElIbHOE MpPEIMETHOE
coJiepkaHue, NPeNyCMaTpuBacT paclpeelIeHue €ro Mo KiaccaM M CTPYKTYPHpPOBAaHME IO pas3ieiaaM M TeMaM
MIPOrpaMMBl TI0 XWUMHH, OIpeNensieT KOINYECTBEHHBIE M KAaueCTBEHHBIC XapaKTEPUCTHKH COICpPXKAHHA,
PEKOMEHTYEMYIO IOCJIEA0BAaTENbHOCTh M3YyUEHUs] XMMUU C Y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€l, JIOTMKM Y4eOHOTro Mpolecca, BO3PacTHBIX OCOOCHHOCTEW 00ydaromuxcs, OMpenessieT BO3MOXKHOCTH
IpeaMera Ui pealn3aluy TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUSI OCHOBHOHM 00pa30BaTeIbHOM NMPOTrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a Takke TpeOOBaHHMH K pe3yibTaTaM OOyYeHHs XUMHH Ha YPOBHE
Hesiell M3ydeHus TpeAMeTa M OCHOBHBIX BHIOB Y4YeOHO-TIO3HABATENBHOW AEATENBHOCTH OOYYaloOLIErocs IO
OCBOEHUIO Y4eOHOTO COAEPKaHMUS.

3HaHWEe XWUMHH CIYy>)KHT OCHOBOM Ui (OPMHPOBAaHHA MHPOBO33PEHUS OOYYarOIIErocs, ero
MpeACTaBlIeHUl O MaTepualbHOM €OUHCTBE MHpa, BAXHYIO POJIb HUIpaloT (QOpMUPYEMbIE XUMHUEH
MPEICTABICHUSI O B3aMMOIPEBPAILEHHUSIX SHEPrUM U 00 IBOJIOLMK BEIIECTB B HPUPOAE, O MyTAX PEIICHHS
TII00aNbHBIX MPOOJIEM YCTOWYHMBOTO PAa3BUTHS UYEIOBEYECTBA — CBHIPHEBOW, JHEPTETHUYECKOW, MHUINEBON H
9KOJIOTHYECKON 0€30MacHOCTH, TPOOIIEM 3/IPaBOOXPAHCHUSI.

N3ydenune xumuu:

—CHOCOOCTBYET peau3alud BO3MOKHOCTEH Uil caMOpa3BUTHSI U (OPMHUPOBAHUS KyJIbTYphl JIUYHOCTH,
e€ o0melt n QyHKIIMOHATHHON TPaMOTHOCTH;

—BHOCHUT BKJIaJl B (JOpMUpPOBaHKE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH 0OydYaromnXcs, HABBIKOB HX
CaMOCTOSITEIbHON yUeOHOU NesTeTbHOCTH, SKCIIEPUMEHTANBHBIX M UCCIIE0BATEIbCKUX YMEHUH, HEOOXOUMBIX
KaK B TIOBCEIHEBHOM JKMU3HU, TaK U B IPO(eCCHOHATIBHON NesTeIbHOCTH;

—3HAaKOMHT CO CHIEUU(PHUKOH HAyYHOTO MBIIIJICHUS, 3aKJIQAbIBAET OCHOBBI LIEJIOCTHOTO B3MJIAJAa Ha
€MHCTBO MIPUPOJIBI u YeNI0BEKA, SIBJIAETCS OTBETCTBEHHBIM 9TarnoM
B ()OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH O0YYatOLIHXCS;

—CcrnocoOCTByeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAaHUSM, K
MPUPOJE, K YEIOBEKY, BHOCHT CBOHM BKJIAJ B 9KOJIOTHYECKOE 00pa3oBaHNe 00yUaroIiXcsl.

JlaHHbIe HampaBieHUs B OOyYeHMHM XUMHH OOECHEeUMBAIOTCSA CHEHM(UKON copepkaHus Y4eOHOro
peaMera, KOTOpPBIA SBJISETCS MENarorduyeckd aalTHPOBAHHBIM OTpaKeHHEM 0a30BOHl HAayKM XUMHM Ha
ONpEEIEHHOM dTane €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsl OPUEHTHPOBAH HAa OCBOCHHE OO0YYarOIUMHUCS
CHUCTEMBI TEPBOHAYAIBHBIX MOHATHUA XHMHH, OCHOB HEOPraHWYECKOW XHMHH M HEKOTOPBIX OTIENBHBIX
3HAYMMBIX MOHATUI OPraHUYECKON XUMUHU.

CtpyKTypa cojepkaHHs MPOTrpaMMbl 10 XUMHUHM C(OPMHPOBAHA HAa OCHOBE CHCTEMHOTO MOAXoJa K e
n3ydeHnto. CopepaKaHue CKIAAbIBAETCS U3 CUCTEMBI IIOHATUI O XUMHUYECKOM JIEMEHTE M BEILECTBE U CCTEMBI
MOHATHH O XHMMHUYecKOM peakqud. OO0e OSTH CHCTEMbl CTPYKTYPHO OpIraHM30BaHBl [0 HPUHIMITY
MOCJIEZI0BATEILHOTO PA3BUTHUS 3HAHHUM HA OCHOBE TEOPETHUECKUX MPEICTABICHUN Pa3HOTO YPOBHA:

—  aTOMHO-MOJIEKYJISIPHOTO YYEHHUsSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
— nepuoauueckoro 3akoHa JI. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;
— IpeAcTaBJICHUN 00 3JIEKTPOIUTHYECKON INCCOLMALIMH BEIIECTB B pacTBOpaXx.

TeopeTnueckne 3HaHHMS PACCMATPHUBAIOTCA HA OCHOBE SMIIMPHYECKH IOJYYEHHBIX M OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCA MOCIEAOBATEIbHO OT OJHOIO YPOBHS K JAPYroMy, BBINOJHSS (YHKUHUH OOBSCHEHUS U
MIPOTHO3UPOBAHUS CBONCTB, CTPOCHHUS W BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TONYIEeHUS N3YIaeMbIX
BEIIECTB.

OcBoeHre TporpamMmbl MO XUMHH CIOCOOCTBYeT (OPMHUPOBAHHIO MPEACTABICHUS O XUMHYECKOM
COCTABJISIFOIIECH HAydyHOH KapTUHbI MHpa B JIOTMKE €€ CHUCTEMHOH HPUPOABI, LIEHHOCTHOIO OTHOLUEHUS K
HayYHOMY 3HAHHIO U METOJaM MO3HAHWA B Hayke. V3yueHne XMMHUU MPOUCXOIUT C TPUBJICUCHUEM 3HAHUN U3
paHee U3y4YeHHBIX yueOHBIX MpeaMeToB: «Okpyxkaromuii Mupy, «buonorus. 5—7 kinacce» u «Pusnka. 7 Kiaace.

[Ipn u3ydyeHMH XUMHHM TPOUCXOAUT (OPMHUPOBAHME 3HAHUH OCHOB XMMHYECKOW HayKH Kak 00JacTu
COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKON MEATEIbHOCTH 4YellOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB
MUPOBOH KYJNBTYpHI. 3ajladya y4eOHOTO MpeaMeTa COCTOUT B (DOPMHUPOBAHUM CHCTEMbI XUMHUYCCKUX 3HAHUH —
BaXXHEHIINX (AKTOB, IOHATHH, 3aKOHOB W TEOPETHYECKUX MOJOXKEHUH, AOCTYNHBIX 0000LIeHuH



MHPOBO33PEHYECKOTO XapaKTepa, sS3bIKa HayKH, B MPUOOIICHNN K HAyYHBIM METO/aM TIO3HAHUS MPU U3YICHUH
BEIIECTB M XUMHUYECKHUX PEAKIHiA, B POPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHHUHA U UX IPUMEHEHUH B
y4eOHO-TIO3HABATEIbHOW W yUeOHO-MCCIEAOBATEILCKON ACSITEIPHOCTH, OCBOCHHU TMPAaBHJ 0E30IMacHOTO
oOpallieHHs ¢ BEIICCTBAMHU B TIOBCESTHEBHOMN KH3HH.

HEJIN U3YYEHUS YYEBHOI'O IIPEJMETA «XUMMUS»

[Ipu n3yueHun XMMHUKA Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs BaXXHOE 3HAYCHHE MPUOOPETTU TaKue

LIETH, KaK:

- (hopMHpOBaHNE WHTEIUIEKTYATbHO PA3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHUIO, COTPYIHUIECTRY,
CaMOCTOSITETIFHOMY TIPHHATHIO PpEIIeHHH, CIIOCOOHON aJanmTHpOBaThCAd K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM JKU3HU;

— HaIpPaBIEHHOCTh OOYYEHUS Ha CHUCTEMAaTHYCCKOE MPHUOOIICHHUE OOYYaloIUXCs K CaMOCTOSTEIhHOU
MMO3HABATEIILHOM JCSITCILHOCTH, HAYYHBIM METOJaM TO3HaHUs, (POPMHUPYIOIIUM MOTHBAIIMIO U Pa3BUTHC
CIIOCOOHOCTEN K XUMMH;

- obecriedyeHne YCIOBHHA, CHOCOOCTBYIOMIMX MPHOOPETEHHIO OOYYArOIIMMHUCS OIBITa Pa3HOOOPa3HOM
NEeSTeTbHOCTH, TIO3HAHUS W CAaMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHITHI), NMEIOIIIX
YHUBEPCAIbHOE 3HAYCHUE JJIS1 Pa3IMYHbBIX BUIOB JCSATEIBHOCTH;

- (hopMupoBaHue 001l (YHKIIMOHAIBHON U €CTECTBCHHO-HAyYHOW T'PAaMOTHOCTH, B TOM YHCJIC YMEHUH
OOBSCHATh U OLICHUBATH SIBJIICHUS OKPYIKAIOIIET0 MUPA, MCIOJB3Ys 3HAHHS U OIBIT, MOJYYCHHBIC MPHU
VM3YYCHUW XUMHH, TPUMEHATh WX TPH PEIIeHHd NpoOJeM B TOBCEAHEBHOW XKH3HH W TPYIOBOH
e TebHOCTH;

- (hopMupoBaHUEe Yy OOYYarOIIMXCS TYMaHUCTUYECKMX OTHOIICHHH, TMOHUMAaHHUS LEHHOCTH XUMHUYECKHX
3HAHUU I BRIPAOOTKU SKOJOTUYECKH 11e7IeCO00Pa3HOro MOBEICHUS B OBITY U TPY/IOBOU JACSITEILHOCTH B
LIEJSIX COXPaHEHUs CBOETO 370POBhS U OKPYKAIOIIEH MPUPOTHON CPEIIBI;

- pa3BUTHE MOTHBAIMA K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIUTAHHIO Ha OCHOBE
YCBOGHHUSI OOIIEUeIOBEYECKNX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Tpodmis u
HaIPaBJIECHHOCTH JabHEHUIIIETO0 00yUCHUSI.

MECTO YUYEBHOT' O TIPEJJMETA «XUMMUS» B YUYUEBHOM IIJIAHE
OOmiee ynco 4acoB, OTBEACHHBIX JJIsI M3YUYCHUS] XMMUM Ha YPOBHE OCHOBHOTO O0IEro o0pa3oBaHUs,
cocrasiser 136 yacoB: B 8 kitacce — 68 yacos (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEZICIO).

1.COAEP)KAHUE OBYUYEHMUSI

8 KJIACC

IMepBoHaYaIbLHBIE XUMUYECKHE TIOHATHS

IMpeamer xumuu. Ponb XMMHUM B JKU3HH YEJOBeKa. XUMHS B CHCTEME HayK. Tela W BelecTBa.
dusnyeckre CBONCTBA BEIIECTB. ATperaTHOE COCTOSHHE BeIecTB. [IOHSITHE O METOJax MO3HAHUS B XHUMHUH.
Uucteie BemecTBa U cMecu. CIiocoObI pa3/ieieHnust CMECE.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE dIeMeHThl. CHMBOJIBI XUMHUYECKUX AJIEMEHTOB. [IpocThie 1 cloKHBIS
BEIIeCTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumudeckast Gopmyna. BaneHTHOCThP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BemiectB. OTHOcuTenpHas aromHas Macca. OTHOcHWTeNnbHas MOJNEKyJIsApHas Macca. MaccoBas mois
XMUMHYECKOTO 3JIEMEHTA B COCIMHCHHH.

KommuectBo BemiectBa. Monb. MornsipHas Macca. B3aMMOCBSI3b  KOJIMYECTBA, MAacChl M YHCIIA
CTPYKTYPHBIX €JAMHUIL BelllecTBa. Pacu€Tel mo hopmMysiaM XUMHUECKUX COSTUHEHHUI.

dusnveckre U XUMUYECKUE SIBICHUS. XUMHUYECKasi peakius U e€ NMPU3HAKU. 3aKOH COXPAaHEHUS MacChl
BemiecTB. XUMHUYeCKHWe ypaBHeHUs. Kiaccudukainms XUMUYECKHMX peakuui (COCTUHEHHS, Pa3IOKCHHUS,
3aMenieHusi, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW IMOCYIOH, MpaBUiIaMu pabOTHl B JIAOOpaTOpHH W HpUEMaMHU OOpaIleHUs C
1ab0pPaTOPHEIM O00OPY/IOBAaHWEM, HM3YYCHHE W OINHCaHUE (DU3MUYECKUX CBOWCTB OOpa3llOB HEOPraHHMYECKUX
BellecTB, HaOmoneHne (Gu3ndecKux (TUIaBIIEHUE BOCKA, TassHUE JIbJIa, PACTHPAHHE caxapa B CTYIKE, KUIICHUE U
KOHJICHCAITUS BOJIbI) M XUMHYECKUX (TOPEHUE CBEYH, IPOKAIMBAHNE METHOU ITPOBOJIOKH, B3AUMO/ICHCTBHE Mea
C KHCJIOTOM) SIBJCHMI, HAOJIOCHUE W ONUCAHKME MMPU3HAKOB MPOTEKAHUS XUMHUYECKHX PEaKiui (pa3iioskeHue



caxapa, B3aUMOJCHCTBHE CEPHOH KHCIOTHI C XJopuaoM Oapusi, pasnoxenue ruapokcuna meaud (1) mpwm
HarpeBaHWH, B3aMMOJIiiCTBHE kene3a ¢ pacTBopoM conu meau (1), u3yuenne cnoco0oB paszaeneHus: cMeceil: ¢
MOMOIIBI0 MarHuTa, (WIBTPOBAHUE, BBHIMapUBaHUE, AWCTHIULALUSA, XpoMaTorpadus, MPOBEICHHUE OYUCTKH
MOBAapEHHOW COJM, HaONIOJEHHE M ONHCAHHE PEe3yJIbTAaTOB MPOBEICHHUS OIBITA, WILIIOCTPUPYIOUIETO 3aKOH
COXpaHEHUS MacChl, CO3AaHIE MOJIEINIC MOJIEKY (IIapOCTEPKHEBBIX).

Baskneiimue npeacTaBuTe M HEOPIAaHUYECKUX BelleCTB

Boznyx — cmech razos. CocrtaB Bo3nyxa. Kucimopon — anemeHT u mpocToe BemiecTBo. HaxokaeHue
KHCIOpoJa B TpHpoje, (PU3MUEecCKue W XMMHUYECKHe cBoiicTBa (peakuuu ropenus). Okcuabl. [lpumenenue
kucnopona. CrnocoObl MOyYeHHsT KUCIOpoia B TaOOpaTOpUu M MPOMBIIIIEHHOCTH. KpyroBopoT kuciopona B
npupoze. O30H — aJuIOTpoITHAsE MOJU(HUKALINS KUCIOPOAA.

TemnoBoii 3pdekT XUuMHUUECKONH peakiuy, TEPMOXUMHUYECKHE YPaBHEHHS, 9K30- M IHIOTEPMHUYECKHUE
peakiuu. TommmBo: yrois W MeTaH. 3arpsi3HEHHE BO3/AyXa, YCHICHHE MAapHUKOBOTO 3(QeKTa, paspylieHue
030HOBOTO CJOS.

Bomopon — snemeHT W mpocTtoe BemiecTBO. HaxoxkneHue Bogopoaa B mpHpoae, (U3IHUUECKUE U
XMMHUYECKHE CBOICTBA, MPUMEHEHUE, CIOCOOBI TomyueHus. Kucnotsl u conu.

MounsipHblii 00bEM Ta30B. PacuéThl 10 XUMHUYECKUM YPaBHCHHSIM.

®dusnyeckre CcBOWCTBa BOAbl. Boja kak pactBoputeinb. PacTBopel. HackllleHHbIE M HEHACHIILIEHHbBIE
pactBopbl. PacTBoprMOCTh BellecTB B Boje. MaccoBas [0Jsl BEIIECTBa B pacTBOpE. XMMHUECKHE CBOMCTBA
Boabl. OcHoBaHus. Ponb pacTBOpoB B MpHpoJie W B JKM3HM dYeloBeka. KpyroBopoT BOJBI B HpHUpPOJE.
3arpsizHeHne NPUPOIHBIX BoJ. OXpaHa U OUUCTKA IPUPOIHBIX BOJ.

Knaccudukamms neopranmdeckux coeaumaennid. Okcunpl. Kimaccnukanus okcuaos: coieoOpa3yromme
(ocHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) M HecoleoOpaszyrome. HoMmeHkmaTypa okcuaoB. Dusmueckue u
XUMHUYECKHE CBOMCTBA OKCHIOB. [TomyueHre okcuaos.

OcHoBanus. Kraccudukanus OCHOBaHUIL: MIENOYM W HEpacTBOpHUMBIE OCHOBaHM. HomeHkmarypa
OCHOBaHMM. PU3HUECKHE U XUMUYECKUE CBOICTBA OCHOBaHUU. [lorydyeHne ocHOBaHMiA.

Kucnorer. Knaccuduranms kucmor. Homenknmatypa kucnmor. du3mueckne M XUMHYECKHE CBOWCTBA
kucnoT. Psg aktuBHoctu MetaiioB H. H. bekerosa. [lonyuenue KUcnor.

Conu. HoMeHknatypa coneid. @u3nyeckue 1 XUMU4ecKkue cBoiicta coneil. [lonydyenue comneil.

I'enetnyeckast cBsI3b MEXKAY KIacCaMU HEOPTaHUYECKHUX COECAVHEHUM.

Xumuueckuit IKCnEPUMEHM .

KayeCTBEHHOE ONpEAEIICHNUE COAEPKaHUs KHCIOPoaa B BO3AYyXe, MIOJIydYeHHE, COOMpaHne, paclio3HaBaHNue
W H3yYeHHE CBOICTB KHCIOPOAa, HAOIIONEHHE B3aMMOJEHCTBHS BELIECTB C KHCJIOPOAOM M YCIIOBHS
BO3HUKHOBEHHS U NpPEKpallleHus ropeHus (mokapa), 03HaKOMJICHHE C O0pa3laMHM OKCHIIOB M ONHMCAHHE WX
CBOHCTB, NOJy4eHHE, COOMpaHne, paclio3HaBaHUEe U U3YUYEHHE CBOMCTB BoJOpoAa (TOpeHHE), B3aUMOICHCTBHE
Bogopona ¢ okcumom menu (ll) (BO3MOXXKHO WHCIONB30BaHWE BHEOMATEpHUaioB), HaOrogeHne o00pa3IoB
BEIIECTB KOJIMYECTBOM | MOJb, HCCIEJOBaHHE OCOOEHHOCTEH pacTBOPEHHs BEIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OMNPENEIEHHON MaccOBOM JOJEeH pacTBOPEHHOIO BEIECTBA,
B3aMMOJIEHCTBUE BOJBI C METaJUIaMH (HATpUEM M KaybleM) (BO3MOXKHO MCIIOJIb30BaHUE BHIEOMATEPUAIIOB),
ucclieloBaHie 00pa3lioB HEOPraHWYECKUX BEILIECTB PAa3IMYHBIX KJIAcCOB, HAONIOACHHWE M3MEHEHHs] OKPacKH
WHAWKATOPOB B pacTBOpax KHUCIOT M IIeNOoYed, m3ydeHue B3anmonencTBus okcupa meau (ll) ¢ pactopom
CEpPHOM KHUCIIOThI, KUCIOT C METAJUIaMH, PEAKLUN HEUTpaM3aluy, IOJy4EeHHE HEPACTBOPUMBIX OCHOBAaHU,
BBITECHEHHE OJHOTO MeTajula JIPYTMM M3 pacTBOpa COJH, PEIIeHHE SKCIEPUMEHTANbHBIX 3334 MO0 TeMe
«BaxHeime K1accbl HEOPraHUYECKUX COCIUHEHUIN.

Ilepuonuyeckuii 3akon u Ilepuoanyeckasi cucremMa xummuyeckux djiemenToB /I. U. Menaeneena.
CtpoeHue aToMOB. XUMHu4eckas cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH

[epBble TONBITKH KIACCUPUKAINNN XUMHUYECKUX 3JeMEHTOB. [IoHsATHE O IpymIax CXOJHBIX JJIEMEHTOB
(IIeyovHbIE W MIENIOYHO3EMENIbHBIE METAaJUIbl, TaJOr€Hbl, WHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOPble 00pa3zyroT
aM(OTepHBIE OKCHJIBI U THIPOKCHIBL.

Ilepuonnuecknii 3axkoH. Ilepuoguyeckas cucreMa xumudeckux oavieMeHtoB [[. M. Mengeneesa.
Kopotkonepuoanass u jiuHHONIEpHoAHas Gopmbl [leproanyeckoii crcteMbl XUMHUYECKUX dyeMentoB J. .
MenpeneeBa. [lepuonsl u rpynnbl. @U3NYECKUH CMBICI NOPAJKOBOIO HOMEPA, HOMEPOB NEPUOAA U I'PYIIIbI
JJIEMEHTA.



Crpoenue aromoB. CoctaB aTOMHBIX sijep. M3oTombl. DnekTpoHsl. CTpOSHHE 3JIEKTPOHHBIX 000JI0YEK
aToMoB TepBbIX 20 xumuyeckux 3neMeHToB Ilepuoanueckoit cuctemsl J[. 1. MenneneeBa. XapakTepucThKa
XUMHUYECKOr0 3JIEMEHTa 1o ero mnojoxeHuto B [lepuoanueckoit cucteme J. Y. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paadyca aToMOB XHMHMUYECKHX DIIEMEHTOB, METALIMYCCKUX U
HEMETaJUIMYECKUX CBOMCTB MO CPYIaM U IepUoaMm.

3nauenue [lepuoanueckoro 3akoHa u Ilepuogudyeckoil CUCTEMBI XUMUYECKUX JIEMEHTOB JJIS Pa3BUTHS
Hayku U npakTtuku. 1. 1. MenzaeneeB — yu€HbIN U IpakIaHVH.

Xumudeckast cBs3b. KoBajeHTHass (MONsSpHas H HENOJSAPHAs) CBSA3b. OJIEKTPOOTPHUIATEILHOCTh
XHMHYCCKHUX dJIeMeHTOB. OHHAs CBS3b.

Crenenb okucineHus. OKUCIUTENIBHO--BOCCTAHOBUTENbHBIE peakuuu. IIpolieccbl OKUCIEHHS U
BoccTaHOBJICHUSA. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm.

M3y4YCHHE O0pa3lloB BEIIECTB METANIOB M HEMETa/NIOB, B3aMMOJCWCTBHE THUAPOKCHAA IIMHKA C
pacTBOpaMH KHUCIOT U IIEJOouYed, MPOBEACHHUE OIMbBITOB, WJUIIOCTPUPYIONINX HOPUMEPHl OKUCIUTENHLHO-
BOCCTaHOBUTEIILHBIX PEaKlUi (TOpEeHUE, PEaKIIMK PA3JIOKEHUS, COCTMHCHU ).

Mescnpeomemmunie ceasu

Peanuzamuss MeXNpeAMETHBIX CBSI3CH MpPH M3YYEHWH XHMHH B 8§ Kiacce OCYIIECTBISIETCS depes
HCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHATHH, TaK W TOHSATHUH, SBISIONIMXCA CUCTEMHBIMH IS
OTJICTHHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOmue eCTeCTBCHHO--HAYUYHbIC TOHATHS: HayudHbIM (DaKT, TUIOTE3a, TEOPHUsS, 3aKOH, aHAJIU3, CHUHTE3,
KJIACCU(HUKAIHS, IEPHOANIHOCTD, HAONIOIEHUE, SKCIIEPUMEHT, MOACTUPOBaHIE, U3MEPEHNE, MOJICITh, SIBICHUE.

du3mka: maTepus, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIBI, PaJHOAKTUBHOCTS,
MOJIEKYIIa, SJIEKTPUYECKUH 3apsi, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBa, ra3, (PU3NIECKHe
BETIMYMHBI, €IMHUIIBI N3MEPEHHS, KOCMOC, TTAaHETHI, 3837161, CoIHIIe.

buonorust: porocunTes, npixanue, 6uochepa.

I'eorpadms: atmocdepa, rumpocdhepa, MUHEPAIBl, TOPHBIE TOPOJBI, TOJE3HBIE HCKOIIaeMbIe, TOILIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BenrecTBo M xXuMHyeckas peakius

ITepuonnueckuii 3akoH. Ileproguueckas cucreMa xumuueckux 3meMeHToB . Y. MenneneeBa. Crpoenue
aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHWH CBONCTB XMMHYECKHUX JJIEMEHTOB MEPBBIX TPEX IEPHOIOB, KU,
KaJIBITUS] ¥ UX COEJIMHEHUH B COOTBETCTBUH C TOJIOKEHUEM dJ1eMeHTOB B [leproqudeckoii cucteMe v CTpOeHHEM
KX aTOMOB.

CrpoeHue BelecTBa: BUIBI XUMUIECKOHN CBSI3U. THITHI KPUCTAITMIECKAX PENIETOK, 3aBUCHIMOCTh CBOHCTB
BEIIECTBA OT TUTA KPUCTALTNYECKON PENIETKH U BU/Ia XUMAYECKOU CBSI3H.

Krnaccudukanmuss ¥ HOMEHKIATypa HEOPTraHWMYECKHWX BEIIeCTB. XHMHYECKHE CBOMCTBAa BEIIECTB,
OTHOCSIIUXCS K Pa3jMYHBIM KJacCaM HEOPraHWYeCKUX COCIUHEHHH, T€HETHYECKas CBS3b HEOPTaHHMYECKUX
BEIIIECTB.

Knaccudukanms XuMUYecKuX peakIuid 1Mo pa3IUIHbIM MPU3HAKaM (TI0 YHCITy W COCTaBY yYacCTBYIOIIUX B
peaKIuy BELISCTB, MO TEIIOBOMY 3((EKTy, M0 U3MEHEHHUIO CTCIICHEH OKUCIICHUS XUMHUYECKHUX 3JICMEHTOB, 110
00paTUMOCTH, TI0 YYaCTHIO KaTaau3aTopa). IK30- ¥ SHAOTEPMUUYCCKUE PEAKIUK, TSPMOXUMUUICCKHE YPABHEHMUS.

[TonsiTe 0 CKOPOCTH XUMHUECKOH peakiuu. [loHATHE 00 OOpaTUMBIX W HEOOPATHMBIX XUMHUYECKHX
peakmusx. [loHsITHE 0 TOMOTEHHBIX U TeTepOreHHBIX peakiusax. [lonstue o karanuse. [loHsaTHE 0 XUMHUYECKOM
paBHOBecnr. DaKTOPHI, BIUAIOIINE HA CKOPOCTh XUMHUYECKOW pEAKIMU U TOJIOKEHHUE XHUMHYICCKOTO
pPaBHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKITNH, JICKTPOHHBIA OalaHC OKUCIUTEIHFHO-BOCCTAHOBUTEITHHOM
peakruu. CocTaBjieHHE ypaBHEHHH OKHUCIUTEILHO--BOCCTAHOBUTEIBHBIX PEAKIIMNA C WCITOJIB30BAHHEM METOa
AJIEKTPOHHOTO OaaHca.

Teopust >MEKTPOIUTUYECKON AWCCONMANNNA. DJIEKTPOJHUTHI W HEIICKTPOIUTHL. KaTHOHBI, aHWOHEI.
MexaHu3M JAWCCOIMAIIMN BEIIECTB C PAa3jIMYHBIMH BHIaMH XUMHUYECKOW CBs3U. CTENEHb TUCCOITHAIIHM.
CuibHbIe U ¢j1a0bIe SJIEKTPOJIUTHI.



Peakiun moHHOr0 OOMeHa. YCIIOBHsI MPOTEKAaHHUS PeakIUii MOHHOTO OOMEHA, MOJHBIE H COKPAIIEHHBIC
WOHHBIC ypaBHEHHUs peakiuid. CBOWCTBa KHCJIOT, OCHOBaHMH M COJIEl B CBeTe MpeICTaBICHUN 00
NEKTPOIUTHUECKOH nucconuanyy. KauecTBeHHbIe peakiiuy Ha HOHEBL [ToHATHE O THApONH3E CcoNelt.

Xumuueckuii IKcnepumenn.

O3HAaKOMJIEHHE C MOJAEMSAMHU KPHUCTAUIMYECKUX PEIETOK HEOPraHMYECKHX BEIECTB — METAJUIOB U
HemeTamioB (Tpadura u aaMasa), CIOKHBIX BEIECTB (XJIOPHIA HATPHUS), UCCIICAOBAHNE 3aBUCHMOCTH CKOPOCTH
XMMUYECKON peakluy OT BO3JEHCTBUS pa3IMYHBIX (AKTOPOB, UCCIIEIOBAHKE JIEKTPONPOBOAHOCTH PACTBOPOB
BELIECTB, MpoLecca AUCCOLMALUN KUCIIOT, IIeJo4Yeil u coseil (BO3MOKHO HCIOIb30BaHUE BUAEO MaTepHalOB),
MPOBENEHNE OMNBITOB, WUIIOCTPUPYIOIIMX NPH3HAKH IMPOTEKaHWs PEeakuWid HOHHOTO oOMeHa (oOpa3oBaHUe
ocaZka, BBIICTICHHE Tra3a, OOpa3oBaHHE BOJBI), OIBITOB, HUIIOCTPUPYIOIINX TPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIX PEaKLMil (TOPEHUE, peaKkuy Pa3IoKEeHUs, COSANHEHHUS), paclio3HaBaHNE HEOPTaHUIECKUX
BELIECTB C MTOMOIIIBIO KAUECTBEHHBIX PEAKIIMHA HA MOHBI, PEIIEHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTtanaanbl 1 MX coeTUHEHNS

O6mias xapakTepucTrka rajoreHoB. OcOOEHHOCTH CTPOEHHUS! aTOMOB, XapaKTEepPHbIE CTEIICHN OKHCIICHUSI.
Crpoenue u (puznvecKkrue CBOWCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XMMHUYECKHE CBOMCTBA HA IpUMepeE XJIopa
(B3anMOMEHCTBHE ¢ METAUIaMH, HEMETAUIaMH, IieJo4aMu). XJaopoBogopo. ConsHas KUCIIOTa, XUMHUYECKUE
CBOICTBA, IIOJly4E€HHE, IPUMEHEHHE. J[elicTBHE XJIOpa U XJIOPOBOJOPOJAa Ha OPraHU3M 4YelloBeKa. BaxHeiue
XJIOPUJIBI M UX HAXOXKICHUE B IIPUPOJE.

OOmas xapakTtepucThka 371eMeHTOB VIA-rpymmbel. OcoOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEePHbBIC
creneHu okucnenus. CtpoeHre U pu3nyeckre CBONCTBA MPOCTHIX BEIECTB — KUCIOPOJA U CEPBl. AJUIOTPOITHEIE
MoIu(HUKaLUU KHCIOpOAa M cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOA, CTpOeHHE, (pu3nyeckue u
XUMU4eckue cBorcTBa. OKCUIBI Cephl KaK MPEACTaBUTENN KUCIOTHBIX OKCHI0B. CepHasi KUCIOTa, (PU3UIECKUE
Y XUMHYECKHe CBOMCTBA (OOIIHE KaK MPEICTABUTENS Kacca KUCIOT U crieluuieckne). XUMAYECKHe PeaKilii,
JIeKaIlue B OCHOBE IPOMBIIIJICHHOIO CII0co0a MOMy4YEeHUs! CEpHOM KUCIOTHL. [IprMeHeHne cepHoW KHCIOTHI.
Conn cepHOW KHCIOTHI, Ka4eCTBEHHAsi peakius Ha cynbhar-moH. HaxoxmeHue cepsl M e€ COeOUHEHUN B
npupope. XHMHUYECKOE 3arps3HCHUE OKPYXamoLed cpeasl COCOUHEHMSIMU Ccepbl (KHUCIOTHBIE IOXIH,
3arpsi3HEHHE BO3LyXa U BOJOEMOB), CIIOCOOBI €0 MPEeJOTBPALLCHUS.

OOmas xapaktepucTtuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOCHHS aTOMOB, XapaKTepHbIE
CTEIIEHH OKUCIEHMs. A30T, pacpocTpaHEHHE B Ipupone, pusnyeckue u XuMuueckue coiicrsa. Kpyrosopor
azota B mpupoje. AMMHAK, ero (U3MYECKHEe W XUMHUYECKHE CBOWCTBA, MOJyueHHe W mpumeHeHue. Comu
aMMOHHMS, UX (pru3nUecKkue U XUMHYECKUE CBOWCTBA, NpuMeHeHne. KauecTBeHHast peakiusi Ha MOHbl aMMOHHSL.
A3oTHas Kuciora, e€ noiaydeHue, pU3MUECKUE U XMMUYECKHE CBOMCTBa (0OIIME Kak MpeACTaBUTENs Kiacca
KHCJIOT U crienuduyeckue). Vicnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B KAU€CTBE MUHEPAJIbHBIX YAOOpEHUH.
XHUMHUECKOE 3arps3HEHHE OKPY’KAIOMIEH CpeAbl COeIMHEHUSMH a30Ta (KHCIOTHBIE MNOXAHW, 3arpsi3HEHHE
BO3/yXa, OYBEI U BOJ0EMOB). Docdop, ammorpornHbie Momudukanuu (pocdopa, pU3nUecKue U XUMUIECKHE
cotictBa. Oxkcua docdopa (V) u docdopras kuciora, PU3HUECKHE U XUMUYECKUE CBOWCTBA, IMOJIyYECHHE.
Hcnonb3oBanue ¢ochaToB B KaueCTBE MUHEPATBHBIX YA00PEHUH.

Obmas xapakrepuctuka syeMeHToB IVA-rpynnsl. OcCOOEHHOCTHM CTPOGHHS aTOMOB, XapaKTEpHbIE
CTEIIEHH OKHCIICHUS. YTIJIEPOA, auIOTPONHbIE MOAMMDUKALMH, PACIPOCTPAaHEHHE B MPHUPOAE, (PHU3MUECKHE H
XHMUYecKre cBoicTBa. Ancopbuus. Kpyrosopor yriepoaa B mpupoae. OKCHIIBI yriiepoaa, X (GU3NvecKue u
XMMHYECKHUE CBOICTBa, JeiicTBUE Ha >KUBBIE OPraHU3MBI, IOJyuYe€HHE M TPUMEHEHHE. OKOJOTHYECKHe
po0JIeMbl, CBs3aHHbIE ¢ OKcHaoM yriepoaa (IV), rumoresza riodasbHOrO MOTEIUICHUS KIIMMaTa, MapHUKOBBIH
3¢ dexT. YrompHas KHCIOTa U e€ collu, X (Ppu3nyeckne U XUMHUYECKHE CBOWCTBA, MOJY4YeHUE W MPUMEHEHHE.
KauectBennas peaknuss Ha KapOoHaT-woHBL. Vcmonp3oBaHwe KapOOHATOB B OBITY, MEIWIIMHE,
MIPOMBIIIJIEHHOCTH U CEITECKOM XO3STHCTBE.

[lepBoHavyanpHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEMWHEHHSX yriiepoga (MeTaH, 3TaH,
STHJIEH, alleTWICH, TaHOJN, TJIWIEPUH, YKCycHas Kuciota). [IpupoaHpie MCTOYHHUKH YTIEBOJIOPOJIOB (YTOJb,
MPUPOHBIN ra3, He(Th), MPOAYKTHI UX MepepalboTKu (OSH3MH), KX POJIb B OBITY W MpOMBIIDIeHHOCTH. [ToHsATHE
0 OWONOrMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OellkaxX, YIJIeBOAaX — W WX POJH B KU3HH YEJIOBEKa.
MartepranbHOE €TUHCTBO OPTAHUYECKIX M HEOPTaHMUECKUX COCTNHEHHA.

Kpewmunii, ero ¢pu3znyeckue n XUMHYECKHE CBOWCTBA, MOTy4YeHre U npuMeHeHne. CoenHeHNs] KPEMHUS B
npupone. OO6mume mnpeacrapneHuss o6 oxcunme kpemawms (IV) m kpemHneBoil kucnorte. CHIMKATBHL, WX



WCTIONb30BaHHE B OBITY, B MPOMBIIUICHHOCTH. BakHEHIINE CTpOWTENbHBIE MaTepHalibl: KepamMHKa, CTEKIIO,
LEMEHT, OeToH, jene300eToH. [IpobiaeMbl ©e30macHOrO HCHONB30BAaHHUS CTPOMTEIBHBIX MaTEepHajoB B
MTOBCETHEBHOM KHU3HU.

Xumuueckuii IKcnepumenm.

n3yueHHe 00pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJSIHOM KHUCIIOTHI, IPOBEICHHE KaUeCTBEHHBIX
peaknuii Ha XJIOPUA-UOHBI M HaOJIONeHHE MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaxkarouue (U3NUEcKHe M
XMMUYECKHE CBOWCTBA TaJlOTCHOB M HMX COCAWHEHWH (BO3MOXKHO WCIOJIB30BAaHUE BHUICOMATEPUAIIOB),
O3HaKOMIIEHHE C 00pa3liaMH XJOPHUIOB (TaJIOTCHUAOB), O3HAKOMJICHHE ¢ 00pa3laMu cepbl U €€ COeTUHEHUSIMHU
(BO3MOKHO HCIOJB30BaHHE BHUICOMATEPHAIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJ JeHCTBHEM
KOHIIGHTPUPOBAHHOW CEpHON KHCJIOTHI, W3yYeHHE XUMHYECKHX CBOMCTB pa30aBICHHOW CEpHOW KHCIOTHI,
MpoBeIeHNE KaueCTBEHHON peakuny Ha cyib(haT-uoH U HaOMIOACHNE NpU3HaKa e€ MPOTEeKaHHus, 03HAKOMIICHHE
¢ puznyeckuMu cBoiicTBaMu a30Ta, pocopa U UX COCTUHEHUH (BO3MOXKHO UCTIONb30BaHUE BUIEOMAaTEPHAIIOB),
oOpasiamu a30THBIX U (OCPOPHBIX yIOOPCHHMIA, TOTYYCHHE, COOMpaHUE, PACIIO3HABAHUE U U3YYCHUE CBOWCTB
aMMHaka, MMPOBeICHUE KadeCTBEHHBIX peakluii Ha MOH aMMOHHUS M (ochaT-uOH U H3yueHHE NPU3HAKOB HX
MPOTEKAHUs, B3aMMOJICHCTBUE KOHILEHTPHUPOBAHHON a30THOH KHUCIOTBHI C MEIbIO (BO3MOXHO HCIIOIB30BAHUE
BUACOMATEPUAIIOB), H3yYCHHE MOJeied KPHCTAUIMYECKHX PpEHIETOK anmasza, rpadura, ¢yuiepeHa,
O3HAKOMIIEHHE C TPOILIECCOM aJcOpOIMU PAcTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MPOTHBOTa3a, TMONyueHHe, COOMpaHHe, Paclio3HABAHUE M HM3YYCHUE CBOMCTB YIJIEKHCIOTO rasa, MPOBEICHUE
Ka4C€CTBCHHBIX peaKHHﬁ Ha Kap6OHaT 1 CUJIMKAT-UOHBbI U U3YUCHHUEC IIPU3HAKOB UX MPOTCKaHUA, O3HAKOMJICHUC
C MPOAYKIMEN CUIIMKATHOW MPOMBINUIEHHOCTH, PELICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxkHeiuime
HEMETAIUIBI M UX COSTHHEHUS.

MeTauibl 4 X COeTMHEHHSA

OOmas XapakTepUCTUKAa XHUMHYECKHX DJJEMEHTOB — METaUIOB Ha OCHOBAaHWHM WX TIOJIOXKEHUS B
Ilepuonnueckoit cucreme xumudeckux siemeHToB [[. M. MengeneeBa u ctpoeHuss atomoB. CTpoeHue
MeTaJIoB. MeTaluiideckasi CBSI3b W METAJUTHUECKash KPUCTAJUIMYECKas Pemeérka. DJIEKTPOXUMUYECKUA PsijI
HampspKeHU MeTayuioB. Du3nyeckue M XHMHAYEecKHe CBowcTBa MeTawioB. OOmIEe CrocoOBl TMOXYYeHHS
MeTtaiioB. [loHSITHE O KOPPO3WM METayuIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT Kopposuu. CIurtaBel (CTanb,
YyTYH, TIOPATIOMUHAN, OpPOH3a) ¥ UX MPUMEHEHHE B OBITY U MPOMBIIIIICHHOCTH.

[lenounsle Meramnbl: mnonoxeHue B Ilepuoanueckoil cucremMe XuMHUYecKHX »3iemeHToB J[. .
MenzeneeBa, CTpOCHHE HX aTOMOB, HaxOXJeHHWE B Tpupone. Du3mdeckne W XMMHUYECKHE CBOMCTBa (Ha
npuMepe HaTpust U Kanus). OKCUIbI U THAPOKCUABI HATpusl U Kanus. [IpruMeHeHre MeoYHbIX MEeTalIOB U UX
COEIMHEHUN.

[lenouyHO3eMeNbHBIE METAIIIBI MATHUH M KaJbIHA: TTOJIOKEHNE B [leprnomnyeckoii cucteMe XUMUYIECKIX
anementoB [I. 1. MenneneeBa, cTpoeHre MX aTOMOB, HaXOXJeHUE B mpupozae. Ou3nueckne M XUMHYECKUE
CBOWCTBa MarHus W KajbIus. BaxkHeimme coequHeHns KambIus (OKCH, THAPOKCH, coin). JKECTKOCTH BOJBI U
CHOCOOBI €€ yCTpaHeHUsI.

AmoMmunuii: nonoxenue B Ilepumonuueckoit cucteme xumuueckux anemeHtoB . M. Menneneesa,
CTpOCHHE aToMa, HaXxoXJeHHe B mpupoze. Dusznyeckue W XUMUYECKHE CBOMCTBa amtoMuHUSA. AMdoTepHbIe
CBOWCTBa OKCHU/IA ¥ TUAPOKCH]IA AITFOMHHUSI.

Kenezo: nonoxxenue B [lepuogndeckoit cucremMe xummueckux aiementoB Jl. . Menneneesa, ctpoeHue
aToMa, HaXOXJICHUC B MPUPOAC. dusnyeckre U XMMHUYECKHE CBOMCTBA jKene3a. OKCI/I}Z[BI, THUAPOKCUIBI U COJIN
xkenesa (1) u xxenesa (I11), ux cocras, cBoO¥CTBA U TIOTyYEHUE.

Xumuueckuii IKcnepumenm.

03HaKOMIIEHHE ¢ 00pa3laMH METAJIOB U CIUIABOB, UX (PU3UYECKUMH CBOMCTBAMH, U3yUCHUE PE3yIbTATOB
KOPpPO3UH METAJJIOB (BO3MOXKHO HCITOJIb30BaHME BHEOMATEPHUAIOB), OCOOCHHOCTEH B3aMMOJEHCTBHUS OKCHAA
KaJIbIIUSl ¥ HATPUS C BOJOW (BO3MOKHO HCIIOJIB30BAHME BHIEOMATEPHUANIOB), UCCIEIOBAHNUE CBOMCTB JKECTKOM
BOJIBI, MpOIECCa TOPEHHUS JKejle3a B KUCIOpojae (BO3MOXKHO HCIOJB30BAaHHE BHAECOMATEPHANIOB), NPHU3HAKOB
NPOTEKaHUs KAYECTBEHHBIX PEaKInii Ha HOHBI: MarHUs, KaJbIlHs, aTFOMUHMS, IMHKA, sxene3a (1) u xenesa (111),
menu (I1), mHabmroieHre W OmMFICaHWE MPOIECCOB OKPAINTUBAHUS TIAMEHH MOHAMH HATPHS, Kalus U KalbIIHs
(BO3MOKHO UCIIOJIL30BaHKE BHICOMATEPHAIIOB), HCCIIEIOBaHNE aM(DOTEPHBIX CBOHCTB T'HIPOKCHIA ATFOMHUHUS U
THAPOKCHIAa HMHKA, pCHICHUE SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEME «BaxxHelmmme MeTanabl U UX COCAMHCHUS.

XuMus 4 OKpysKawumas cpeaa



BermectBa W MaTepHaibl B TMOBCEIHEBHON KHM3HHM YellOBEKa. be3omacHOE HCIOIh30BAHUE BEIIECTB U
XMUMHYECKUX peakinii B ObITy. [TepBas mOMOIIb P XUMHUYECKUX 0XKOTaX U OTPABJICHUSIX.

XUMHUECKOE 3arps3HEHHE OKPYXarmiel cpeabl (MpeaeibHas JOMyCTHMAas KOHIICHTpAIMsS BEIICCTB,
nanee — [TJIK). Ponb XMMHH B PEIICHUH SKOJIOTHUECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

H3y4YeHHEe 00Pa3IoB MAaTePHAIOB (CTEKIIO, CIUIABBI METAIJIOB, TIOJIMMEPHBIC MATCPHAIIBI).

Medricnpeomemuole cesa3u

Peanuzanust MEXMpPEAMETHBIX CBS3¢H MPH H3YYCHHH XHUMHH B 9 Kiacce OCYMIECTBISIETCS dYepes
HCITIONIb30BaHWe KaK OOIIMX €CTeCTBCHHO-HAYYHBIX MOHSATHH, TaK M MOHITHH, SBISIOMIAXCS CHCTEMHBIMH IS
OTJEIBHBIX TMPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO1re eCTeCTBCHHO-HAYYHBIC MOHATHS: HAYYHBIH (DAaKT, THMOTE3a, 3aKOH, TEOPHUsS, aHAIN3, CHHTES3,
KiaccuuKaIys, MepruoTUUHOCTh, HAOMIOACHNE, SKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHUE, MOJIETb, SBJICHNUE,
MApHUKOBBIH 3 HEKT, TEXHOIOTHS, MATCPHAIIBL.

dusvka: MaTepus, aToM, 3JCKTPOH, MPOTOH, HEHTPOH, WOH, HYKIHJ, H30TOMbI, PATHOAKTHBHOCTS,
MOJICKYJIa, DJCKTPUUECKUI 3apsil, MPOBOJHHUKH, MOJYIIPOBOTHUKH, JAUIIECKTPUKH, (HOTODIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSHHE BEIIECTBa, Ia3, PacTBOP, PACTBOPHUMOCTH, KPHUCTAIIHUECKas PEHIéTKa,
CIIJIaBBI, (i)I/I3I/I‘-ICCKI/IC BCJIMYMHBI, CAWHUIBI HU3MEPCHHA, KOCMHUYCCKOC IPOCTPAHCTBO, IUIAHCTHI, 3Bé3I[I)I,
Commnrre.

Buomorust: poTtocuntes, apixanue, orocdepa, IKOCHCTEMA, MUHEPATBHBIC YI0OPEHHUSI, MUKPOIJIECMEHTEHI,
MAaKpO3JIEMCHTLI, MUTATCIIBHLIC BCUICCTBA.

I'eorpadms: atmochepa, rumpochepa, MUHEPaAIbl, TOPHBIC MMOPOBI, MOJE3HBIE HMCKOIAeMbIe, TOILIMBO,
BOJIHBIE PECYPCHI.

2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS TIPOI'PAMMBI 10 XUMHWUHU HA YPOBHE
OCHOBHOTI'O OBLHIEI'O OBPA30BAHUSI

JIMYHOCTHBLIE PE3YJIBTATHBI

JIMdHOCTHBIE pe3yNbTaThl OCBOEHUS MPOTPaMMBI OCHOBHOTO O0IIEro 00pa3oBaHUs JOCTHTAIOTCS B XOJIE
0o0ydYeHHUs] XUMUHU B €UHCTBE YYCOHOW U BOCHHUTATEIBHON ACSITEILHOCTH B COOTBETCTBHU C TPAIUIIMOHHBIMU
POCCUHCKAMHU COLUOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHBIMH IIGHHOCTSMH, TNPUHATHIMU B OOIIECTBE
MpaBUJIaMH W HOpPMaMH TIOBEACHHUS W CIIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHHS, CaMOpPa3BUTHA U
CoLMaNH3aIK 00yJatOIXCs.

JIMYHOCTHBIE PE3yNBTAaTHl OTPAKAIOT TOTOBHOCTH OOYYAIONTUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMI U PACIIUPEHHUE OMbITAa JCATENbHOCTU Ha €€ OCHOBE, B TOM YMCIIE B
YacTH:

1) maTpMOTHYECKOr0 BOCIUTAHUS:

[IEHHOCTHOTO OTHOIIICHUS K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEIHIO,
MMOHMMAaHWsl 3HAYEHUS XUMHYECKOH HAyKM B JKM3HH COBPEMEHHOTO OOINEecTBa, CIOCOOHOCTH BIAAEThH
JIOCTOBEPHOUM HMH(OpPMALMEH O TMEPEAOBBIX JOCTHKCHUSX U OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHHUIX 00 YCTPOHCTBE MUpa U 00IIECTBA;

2) TpaKIAHCKOI0 BOCIHTAHUS:

NPEACTABICHUS O COLMAJbHBIX HOpPMax M NPAaBWIAX MEXIMYHOCTHBIX OTHOUIEHUH B KOJIJICKTUBE,
KOMMYHHUKAQTUBHOM KOMIICTCHTHOCTH B OOIIECTBEHHO IOJIC3HOH, y4eOHOMCCIIEA0BATEIbCKON, TBOPUYSCKOU U
JIPYTUX BHUIAX JEATENLHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOW AEATEIHHOCTH TPHU BBHITOTHEHHH
y4eOHBIX, TIO3HABATEIBHBIX 33/1a4, BBIITOJIHEHUH XUMHUYECKHX SKCIIEPHUMEHTOB, CO3/IAHUHM Y4eOHBIX MPOSKTOB,
CTpPEMJICHHS K B3aMMOIIOHUMAaHWIO M B3aWMOIIOMOIIM B IPOIIECCE 3TOW yueOHOH NeATeIIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJICHHWE W TMOCTYIKH CBOMX TOBAPHIIEH C MO3HWIIMM HPABCTBEHHBIX M MPABOBLIX HOPM C
y4ETOM OCO3HAHUS MOCIEACTBUN OCTYIIKOB;

3) EeHHOCTH HAYYHOIrO MO3HAHUS:

MHPOBO33PEHUYCCKHAE TIPEIACTABICHUS O BEIIECTBE M XUMHYECKOM PEaKIUH, COOTBETCTBYIOIIHEC
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH W COCTaBISIOIIME OCHOBY [UJISi MOHMMAHHUSA CYLIIHOCTH Hay4HOU
KapTUHBI MUPA, TPECTABICHIUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MTPUPOJIBI, B3aMMOCBS3SIX YeJI0BEKa C
MPUPOJHON Cpesioi, O PO XUMHUH B NTO3HAHUHU STUX 3aKOHOMEPHOCTEH;

IT03HABATEILHBIC MOTHBBI, HAMPABJICHHBIC HA TOJyYEHNE HOBBIX 3HAHUHN M0 XMMHH, HEOOXOIUMEIE IS
00BsICHEHHS HAOIIOJaeMbBIX MPOIECCOB U SIBIICHUH, IMO3HABATEIHLHOW, WHPOPMAIIMOHHOW W YUTATEIhCKOW



KYJIbTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIBHON PabOThI ¢ YIeOHBIMHU TEKCTAMU, CIIPABOYHOM JTUTEPATYPOH,
JOCTYTHBIMH TEXHHYECKUMH CPEeICTBAaMU MH(POPMAIIMOHHBIX TEXHOJIOTHH;

uHTEpec K OOy4YeHHI0O W TO3HAHHIO, JIO003HATENBHOCTh, TOTOBHOCTb M  CIIOCOOHOCTH K
caMo00pa30BaHUIO, TPOSKTHON M MCCIIEAOBATEIbCKON IEATEIFHOCTH, K OCO3HAHHOMY BBIOOpPY HANPaBICHHOCTH
Y ypOBHS 00ydeHUs B TabHEHIIEM;

4) ¢opmMupoBaHHSs KYJIbTYPbI 310POBbSI:

0CO3HAaHHUE IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3[I0POBBIO, YCTAHOBKHU Ha 30POBBIT
o0pa3 JKM3HM, OCO3HAHHWE TIOCIEICTBUN W HENpPHUSATHE BPEAHBIX NPUBBYEK (YIIOTPEOIEHUS aIKOTOIIS,
HapKOTHUKOB, KYPeHHS), HEOOXOTUMOCTH COOIIOACHHS MPaBUil O€30IMacHOCTH MPU OOpAIIeHNH ¢ XUMAYECKIMH
BEIICCTBAMH B OBITY U pPEaIbHOH JKU3HU;

5) TpyaoBOro BOCHIMTAHMS:

WHTEpEC K IMPaKTHYECKOMY HM3Y4YeHHIO Mpodeccuii W Tpyda pa3inmdHOTO POAa, YBaXEHHE K TPydy U
pe3yibTaTaM TPYJIOBOH ACATEIHHOCTH, B TOM YKCIIC Ha OCHOBE NMPUMEHCHHS MPESIAMETHBIX 3HAHHWH 110 XUMUH,
OCO3HAHHBIA BHIOOP WHIAMBHIYAJIbHOW TPACKTOPHH IPOJODKCHUsS 00pa3oBaHUsS C YYETOM JIUYHOCTHBIX
WHTEPECOB M CHOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX WHTEPECOB W TMOTPEeOHOCTEH, yCHEIIHOH
Mpo(hecCHOHATBHON JIEesTETPHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAaTHCA B
npodeccnoHaNbHON cpere;

6) 3K0JOrHYecKOro BOCIIMTAHMSI:

AKOJIOTHYECKHU IEJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJIE KaK WCTOYHHKY JKM3HHM Ha 3emile, OCHOBE e&
CYIIECTBOBaHUsI, TIOHUMaHKE IICHHOCTH 3I0pPOBOTO B Oe30MacHOro obpasa *HU3HH, OTBETCTBEHHOE OTHOIIICHHE K
COOCTBEHHOMY (PH3MYECKOMY W TICHXUYECKOMY 370POBBIO, OCO3HAHWE IICHHOCTH COOJIOACHUS MpPaBUII
0e301acHOro MOBEIEHUS NP paboTe ¢ BEIIeCTBAMH, a TAKIKE B CUTYallUAX, YTPOXKAIOIINX 30POBBI0 M KU3HU
JIIONICH;

CHOCO6HOCTI/I MPUMCHATH 3HAHHWA, TOJIYYaCMBbIC IIPU U3YyYCHUN XUMUH, IJIA PCIICHUA 3a74a4, CBA3AHHBIX C
OKpY’Karolled MpUPOJHOM CcpenoH, Ui MOBBILIEHUS YPOBHS HKOJOTMYECKOM KYJIbTYPhl, OCO3HAaHUA
rII00aTbHOTO XapakTepa JKOJOTHYECKHX MPOOIeM W IyTed WX pPEIIeHUS IOCPEICTBOM METOJOB XUMHH,
OKOJIOTHUYECKOro MBIIUICHUSA, YMCHHA PYKOBOJACTBOBATHCA HM B HO3HaBaTCHLHOI>'I, KOMMYHHKaTHBHOﬁ )41
COLMAJIbHOM MPAKTHUKE.

METANPEJIMETHBIE PE3YJIBTATbBI

B cocraBe MCTaIPpCAMETHBIX PE3YJIbTATOB BLIACIAIOT 3HAYUMBIC JIA (bOpMI/IpOBaHI/IH MHPOBO33PCHUA
oOIllcHayYHbIC TMOHATHA (3aKOH, TEOpPHUs, NPUHIUI, TUIOTe3a, (aKT, CHCTEMa, IPOLECC, IKCICPUMEHT U
JpyTOE.), KOTOPbIe HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUYEOHBIX MpeaMeTax M IO3BOJIIOT Ha OCHOBE
3HaHUH W3 OJTUX MNpeAMETOB (OPMHUPOBATH TMPENCTABICHHE O IIEIIOCTHOW HAaydYHOW KapTWHE MUpa, U
VHHBEpcaJbHble YdeOHbIe JeiicTBUsl (TO3HAaBaTeNbHBIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIE), KOTOpPHIE
obecnieunBaroT HOPMUPOBAHIE TOTOBHOCTH K CAMOCTOSTEIHLHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIeOHOM
JeSITeTLHOCTH.

IMo3naBaTeabHbIE YHHBEPCATbHBIE YUeOHbIE AeiiCTBHUS

Ba3zoBbie Jornyeckue aeiicTBus:

YMEHHsI UCIIONB30BATh MPUEMBI JIOTHYECKOTO MBINUICHUS MPH OCBOSHUM 3HAHWI: PAaCKpPBIBATH CMBICI
XUMHYECKUX TOHATUH (BBIAETSATh WX XapakTepHble NPU3HAKH, YCTaHABIMBAaTh B3aUMOCBSI3b C JPYTHMHU
HOHHTI/IHMI/I), HUCII0JIb30BaTh IMMOHATHUA AJISA O0OBSICHEHUS OTACIBbHBIX (baKTOB u HBJIeHHfI, BI)IGI/IpaTB OCHOBAaHUA U
KpUTEpUU JUTsl KIacCH(PHUKAIMA XMMHUYECKHX BEIIECTB W XUMHUYECKHX PEaKIUi, YCTaHABJIWBATH MPUIHHHO-
CJIEJICTBEHHBIE CBSI3M MEXAY OOBEKTAMH HW3yYEHUS, CTPOUTH JIOTUYECKHE pacCyXIeHUs (WHIYKTUBHBIE,
ACAYKTHUBHBIC, 110 aHaJIOI‘I/II/I), J€JIaTh BBIBOJbBI U 3aKJIIIOUCHU A,

YMEHHE MPUMEHSTh B MPOIECCE MMO3HAHUS MOHATHS (TIPEIMETHBIE U MeTallpeIMeTHbIE), CHMBOJINIECKHE
(3HAKOBBIC) MOJETH, UCTIONB3yEeMbIe B XHMHU, MPEOOPA30BHIBATH MTUPOKO MPUMEHSIEMbIE B XHMHUU MOJICIIbHBIC
MpeNCTaBIeHUs] — XUMUYECKUH 3HaK (CHMBOJ DJIEMEHTa), XUMHU4YecKas (opMmylia U ypaBHEHHE XUMHUYECKOM
p€akuun — Ipu pPCIICHUU y‘leGHO'HOSHaBaTeHBHLIX 3aJga4d, C y‘IéTOM 9TUX MOICIBHBIX HpeI[CTaBJ'IeHI/II\/'I
BBISIBIISITH M XapaKTEPH30BaTh CYIIECTBEHHBIC NPU3HAKA WM3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEHIECTB H
XUMHNYECCKUX peaKI_[PIfI, BBISIBJIATH 06HII/IC 3aKOHOMCEPHOCTHU, MPUIMHHO-CJICACTBCHHBIC CBA3U U IIPOTHBOPECYUA B
HU3y4YacMBbIX IIPOHECCAX U SABJICHUAX.

ba3oBble ucciaenoBaTe/ibCKUe AelCTBUS:

YMEHHE HCII0JIb30BaTh IMOCTABIICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA TIO3HAHUS, & TAKXKE B KA4eCTBE
OCHOBBI 114 (1)OpMI/IpOBaHI/ISI THUIIOTE3EI 11O MMPOBEPKE NPABUIIBHOCTH BBICKA3bIBAECMBIX CY)KHGHHﬁ;

HpHOGpeTeHI/Ie OIlbITa IO INNIAHWPOBAHWIO, OpraHU3alMi U MPOBCACHUIO YUYCHHYCCKHUX OKCIICPUMEHTOB,
yMEHHE HaOIJII0JIaTh 33 XOJO0M MpOIecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, (POpPMYIHPOBATH



0000IIeHNsT ¥ BBIBOJABI II0 pe3yjbTaTaM IIPOBEAEHHOIO OIBbITA, MCCIEJOBAaHUs, COCTAaBIATH OTYET O

TIpoieTIaHHOM padoTe.

Pabota ¢ nndopmanueii:

yMEHHUE BBIOMpaTh, aHAIU3UPOBATH U WHTEPIPETHPOBATh MHAOOPMAIMIO Pa3NUYHBIX BHUAOB U (opm
IPENCTABICHUS, IOIy4aeMyl0 W3 Pa3HbIX HCTOYHHMKOB (HAyYHO-TIONYJISIpHAs JIMTEpaTypa XUMHYECKOTO
COJep)KaHusl, CIIpaBOYHBIE IocoOus, pecypchl VHTepHETa), KPUTUYECKH OLICHUBATh NPOTHUBOPEUUBYIO H
HEOCTOBEPHYIO HH(OPMAIIUIO;

YMEHUE IPUMEHATh pa3IM4YHble METONbl M 3alpochl IpU IOUCKE U oTOope HHPOpMaMM u
COOTBETCTBYIOIINX [AHHBIX, HEOOXOAMMBIX JUIS BBINOJIHEHHS YYEOHbIX M II03HABATEJNBHBIX 3a/1ad
OIIPENeNIEHHOTO THIIA, TPHOOPETEHUE OMbITA B O0JIACTH WCHONB30BaHHUS MH(OPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, OBNAJCHUE KyJIbTYpOH aKTUBHOTO HCIOJB30BAHHMS PAa3MUHBIX IOMCKOBBIX  CHCTEM,
CaMOCTOSITEIBHO BBIOMPATH ONTHUMAIbHYIO (OPMY NPENCTaBICHNUS HHPOPMALIMK U WLTIOCTPUPOBATh pellacMble
3aJ]aud HECJIOKHBIMHU CXeMaMHU, AuarpaMMaMu, ApyruMu GopMaMu rpaduku 1 uX KOMOUHALIUSIMIE;

yYMEHHUE HCIOJNb30BaTh W aHAJM3MPOBATh B Mpolecce YYeOHOH M HCCIEeNOBATENbCKOH NesTeIbHOCTH
HHGOPMALIUIO O BIMSHUN NPOMBIIIICHHOCTH, CEJILCKOI0 X034HCTBAa M TPAHCIIOPTA HA COCTOSIHUE OKPYXKaroLeH
NPUPOAHON CpeIbl.

KoMMyHnkaTHBHBIe YHUBepCAJIbHbIE y4eOHbIe 1elCTBUA:

YMEHHsI 33/1aBaTh BOMPOCH! (B XojAe Awmaiiora M (WJH) JUCKYCCHH) IO CYIIECTBY OOCYXTaeMOMl TEMBI,
(hopMynrpoOBaTh CBOU IPEATIOKECHUS OTHOCUTEIBHO BBIITOJHEHUS PEII0KEHHOH 3a1a4u;

YMEHHS TIPEACTaBIATh IONY4YEHHBIE pe3yNbTaThl IMO3HABAaTEIbHOW JEATENPHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JielaTh IPEe3eHTAlUI0 pe3yJbTaTOB BBIMOJHEHUS XUMHYECKOIO JKCIepUMEHTa
(;mabopatopHOTO OmBITa, Ta00PaTOPHON PAOOTHI IO MCCIETOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOEKTA);

yMEHUS y4eOHOTOo COTpyJHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABaTEIbHON U
HCCIIEIOBATENBCKOM JAEATENFHOCTH TPH PEUICHUH BO3ZHUKAIONINX MPOOJIeM Ha OCHOBE y4uéTa OOLIMX WHTEPECOB
U COTJIACOBAaHUS MO3ULMKA (00CYXIeHUs, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD», KOOPAWHAINS COBMECTHBIX
NeWCTBUM, ONlpeaesICHHEe KPUTEPUEB 10 OLIEHKE KaueCTBa BRIIIOJTHEHHOW pabOTHI U APYTHE).

PeryasiTuBHBIE YHHBepcaJbHbIe yieOHbIe AeliCTBUA:

YMEHHE  CaMOCTOSITENIbHO  ONpPENeNATh LEeNH  JIeATENIbHOCTH, IUIAHUPOBaTh,  OCYILECTBISATH,
KOHTPOJIMPOBaTh M MPHU HEOOXOIMMOCTH KOPPEKTHPOBAaTh CBOIO JAEATENBHOCTb, BBIOMpaTh Hamboiee
3¢ (eKTUBHBIC CIOCOOBI pEIICHUsS YYeOHBIX W ITIO3HABATEIBHBIX 3aJla4, CAaMOCTOSATEIBHO COCTABJIATH WM
KOPPEKTUPOBATH MIPEIOKEHHBIN AITOPUTM JEUCTBUM ITPU BBIIOIHEHUM 3aJlaHUH C YYETOM IOJIy4EHHSI HOBBIX
3HaHUH 00 M3ydaeMbIX O0OBEKTaxX — BEIIECTBAX U PEaKLHAX, OLCHUBATh COOTBETCTBHUE MOJyYEHHOTO pe3yibTaTa
3as1BJICHHOM 1IeJIM, YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, [IPEJIaracMble B YCJIOBUH 3alaHUM.

HNPEJMETHBIE PE3YJIbTATDI

B cocraBe mpeaMeTHBIX PE3YNbTAaTOB IO OCBOCHHIO OOSA3aTENBHOIO COACPIKAHHS, YCTaHOBJIEHHOTO
naHHOW (enepanbHON pabodedl NporpaMMoM, BBLACISIOT: OCBOCHHbIE OOydYarolIMMHCS Hay4HbIC 3HAHUS,
YMEHHUS U CIIOCOOBI ACHCTBUH, crienudruecKre U MpeaMeTHOH 00nacTi «XUMHUs», BUABI AEATEILHOCTH T10
MOJIYYEHUI0 HOBOTO 3HAHMS, €r0 MHTEPHpPETaluy, NPeoOpa3oBaHUI0 U NMPUMEHEHHIO B PA3IUYHBIX YUYEOHBIX U
HOBBIX CUTYyaLUsX.

K xonmy oOydenuss B 8 Kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE MHOJDKHBI OTpPaXkaTh
c(OPMHUPOBAHHOCTD Y OOYYAIOLIMXCS] YMEHUIL:

- PacKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: aTOM, MOJEKYJa, XUMHUECKU 3JIEMEHT, IPOCTOe
BEIIECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPOJHAS M HEOIHOPOAHAsS), BaJCHTHOCTb, OTHOCHTENIbHAs
aTOMHasg M MOJIEKYJISIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas IOJIs
XMMUYECKOTO0 »JJIEMEHTAa B COCAWHEHWH, MOJISIPHBIA 0OBEM, OKCHA, KHCIOTa, OCHOBaHHUE, COJIb,
3JIEKTPOOTPULATEIBHOCTh, CTENCHb OKHCJICHHUS, XHMUYECKas pEeakuus, KiacCupUKalus peakluii:
peakMy COENWHEHHMs, PEeaklUUU pasjoKeHHUs, peakUuh 3aMelIeHUs, peakuuu OOMeHa, 53K30- H
SHIOTEPMUYECKHE PEeaKlUH, TEIUIOBOH 3PQeKT peakuuu, sApo aToMa, SJIEKTPOHHBIN CJIOH aroma,
aTOMHasg OpOHTanb, PaJuyC aroMma, XMMHYECKas CBs3b, MOJIIPHAs W HEMOJIIpHAs KOBAJICHTHAS CBS3b,
WOHHAas CBs3b, MOH, KATHOH, aHWOH, PAaCTBOP, MaccoBas A0S BellecTBa (MIPOLIEHTHAsS KOHLEHTpALMs) B
pacTBope;

- WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX TOHATHH M TIPUMEHSATh 3TH TOHSATHS MPH
OIMCAHMU BELIECTB U UX MPEBPALICHUH;

- WCTIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTABJICHHUSI OPMYII BEIIECTB M YPAaBHEHUN XUMHUYECKHX
peaKuuii;



OTIPEIETISAITH BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSIX, CTETIEHb OKHCIICHHUS SJIEMEHTOB
B OMHApHBIX COCAMHEHHUSX, IMPHUHAIEKHOCTH BEIIECTB K ONpPEACNEHHOMY KIIAacCy COEIWHEHUH 110
(dhopMynam, BII XUMAYECKON CBSI3M (KOBAJIEHTHASI 1 MOHHAS) B HEOPTAaHMYECKUX COCTUHEHHSX;
packpeiBaTh cMbicn [lepuoanueckoro 3akona JI. M. MenneneeBa: OeMOHCTpUPOBATh OHUMAHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX MoyoxeHus B Ilepuoanueckoi
CHCTEMeE, 3aKOHOB COXPaHEHHS MacChl BEMIECTB, TOCTOSTHCTBA COCTAaBa, aTOMHO--MOJIEKYIIAPHOTO YIEHUS,
3aKoHa ABOTaJIpo;
OINKCHIBATh M XapaKTePU30BaTh TaOin4Hyo (popmy Ileproandyeckoll CUCTEMBI XUMUYECKUX AJIEMEHTOB:
pa3nuuaTh MOHATHUS «TJIaBHAs moarpymnmna (A-rpymma)» u «mobounas noarpynmna (b-rpymma)y, Mansie u
0O0JIBbIIINE TIEPUOJIBI, COOTHOCHTH 0003HAUCHUS, KOTOPBIC UMEIOTCs B Tabnuie «l[leproanueckas cucrema
xumudeckux smeMeHToB JI. M. MeHpaeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYCCKUX AJIEMEHTOB (COCTaB M 3apsiy sipa, oOIee YHMCIO DJIEKTPOHOB M PACHpPEISICHUE HX IO
AJICKTPOHHBIM CJIOSIM);
KJIaCCU(UIMPOBATh XUMHYECKHE DIIEMEHTHI, HEOPTraHWYECKHE BEIIeCTBA, XUMHUYECKHE peaknuu (1o
YHCITy U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEIIECTB, ITO TEIUIOBOMY P QEKTY);
XapaKTepu30BaTh (OMHCHIBATh) OOIIHME XHMHYECKHE CBOMCTBA BEIIECTB pPA3IMYHBIX KIIACCOB,
MOATBEPXKasl OIMUCAaHWE MPHUMEpPaMH MOJIEKYISIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHYECKHX
peaKiuii;
MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCMMOCTH OT HMX KadeCTBEHHOTO COCTaBa, BO3MOXKHOCTHU
MPOTEKaHUSI XUMUYECKIX TIPEBPAIICHUH B Pa3IMIHBIX YCIOBUSX;
BBIYUCIISATh OTHOCHUTEIBHYIO MOJICKYISAPHYI0O M MOJSPHYI0 MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO DIIEMEHTa N0 (OopMyse COSOMHEHHUs, MacCOBYIO JIONIO BEIIECTBA B PacTBOpE, MPOBOJIUTH
pacYéTHI 10 YpaBHEHUIO XUMUYECKOU PEaKIINM;
MNPUMCHATHL OCHOBHBLIC OII€paluu MBICJIMTEIbHOM ACATCIIBHOCTH — aHaJIu3 MW CHHTE3, CpaBHCHHUC,
0000IIICHHEe, CUCTEeMATH3aINI0, KIacCH(DHUKAIIMIO, BBISBICHUE MPUYUHHO--CJICACTBEHHBIX CBS3CH — s
HU3YUCHHUA CBOHCTB BCIICCTB N XUMHUYCCKUX peaKHHﬁ, C€CTCCTBCHHO-HAYYHbIC MCTOABLI IMO3HAHUA —
HaOJII0/ICHUE, U3MEPEHHE, MOJICIMPOBAHUE, SKCIICPUMEHT (PealIbHBIA U MBICJICHHBIH );
CJIeIOBAaTh MPaBHUJIAM IIOJIE30BAHUS XUMHYECKOH MOCYIOH M 1abopaTOpHBIM O00OPYTOBAaHHEM, a TaKKE
ImpaBUIaM O6paIlICHI/I$1 C BCIICCTBAMU B COOTBCTCTBHUU C MHCTPYKIUAMU 11O BBITIOJIHCHHUIO J]a60paTOpHLIX
XUMHUYECKUX OIBITOB IO TOJYYCHUI0O U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOJA),
MPUTOTOBJIEHUIO PACTBOPOB C ONPENIETEHHON MacCOBOM J0JIei paCTBOPEHHOI'O BEILIECTBA, IUIAHUPOBATh U
MIPOBOJIUTh XUMHUYECKUE DKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEIIOUEH U KUCIOT C MTOMOIIBIO
WH/IMKATOPOB (JakMyc, heHondranent, METHIOPaHXK U IPYTHUE).

K koHiy oOyueHusst B 9 KJiacce mpeIMeTHbIC pe3ysibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh

c(OPMHUPOBAHHOCTh Y O0YYAOIIMXCSI YMEHUIH:

pPACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSITHM: XUMHUYECKHM 3JEMEHT, aTOM, MOJIEKYJa, HOH,
KaTUOH, aHWUOH, MPOCTOE BELIECTBO, CIOXHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD,
CTCIICHb OKHCIICHUS, XMMHUYECKass Peakius, XMMHUYEeCKas CBs3b, TCIUIOBOW 3(PQEKT peaxiuu, MOJb,
MOJIIPHBINA 00BEM, PacTBOP, FICKTPOJIUTHI, HEANCKTPOIUTHI, HICKTPOTUTHYECKAS TUCCOLIUAIUS, PEAKIIUN
MOHHOIO OOMEHa, Karajiu3aTop, XMMHUYECKOE pPaBHOBECHE, OOpaTHMbIE M HEOOPAaTUMBIC PEaKIIUH,
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHBIE  PEAKIMU,  OKUCIUTEIb, BOCCTAHOBUTENb, OKHUCJIEHHE U
BOCCTaHOBJICHHE,  aUIOTpOINHUs, aM(OTEpHOCTh, XUMHUECKas CBs3b  (KOBaJCHTHAs, HWOHHAs,
MEeTaJUTMYeCcKasl), KpHUCTAJUTMUECKass pPemETKa, KOPPO3US METaUIOB, CIUIABBI, CKOPOCTh XUMHYECKOM
peakuuu, npeaensHo aomycrumas konuentpamus [IJIK Bemiectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMUYECKHUX TOHATUH M NPUMEHSATh 3TU MOHATUA NpU
ONMCAHUM BEIIECTB U UX MPEBPaICHU;

KCIIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS ()OPMYJI BEIIECTB U YPaBHEHUN XUMHUYECKUX
peaxuuii;

ONPEACIISITh BAJIGHTHOCTh M CTENEHb OKHUCICHHUS XMMUYECKUX 3JIEMEHTOB B COEIMHEHUAX Pa3IMUHOIO
coCTaBa, NPUHAMISKHOCTh BEIISCTB K OINPEACIEHHOMY KjacCy CoeauHeHud 1o QopmymnaM, Buj
XUMHYECKON CBs3M (KOBAJICHTHAs, MOHHAS, METAJUIMYeCKas) B HEOPraHUYECKUX COCIAUHEHUSX, 3apsi



HMOHA TI0 XUMUYECKOW (QopMyIe, XapakTep Cpelbl B BOJIHBIX PAaCTBOpPaX HEOPTaHMUYECKUX COCTUHCHHI,
THI KPUCTAJUIMUECKON PEIIETKH KOHKPETHOI'O BEIIECTBA;

packpsiBaTh cMmbich Ilepuoandeckoro 3akoHa J[. M. MenzaeneeBa U IEMOHCTPUPOBATh €r0 MOHUMAHHUE:
OIHCHIBATh M XapaKTepH30BaTh TaOin4Hyo (popmy llepronndeckoll cHCTEMBI XUMUYECKHX JJIEMEHTOB:
pasnuyaTh MOHATHS «TJIaBHAs moArpymma (A-rpymma)» u «mobounas noarpynma (b-rpymma)y, Mansie u
0oJbIIME TEPHOJIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpbIE HMMEIOTCS B TEPHOAMYECKON Tabmuie, c
YHICIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHMHYECKHUX IIIEMEHTOB (COCTaB M 3apsij sipa, od1ee
YHCIIO DJIEKTPOHOB M PacIpeieNIeHNe UX 10 IIEKTPOHHBIM CIIOSM), OOBSICHITH O0IIHe 3aKOHOMEPHOCTH B
W3MEHEHUH CBOICTB 3JIEMEHTOB M MX COSAMHEHWH B MpeeNiaX MaJbIX MePHOJO0B M TJIABHBIX MTOATPYI C
YYETOM CTPOECHUS UX aTOMOB;

KJIACCU(UIMPOBATh XUMHUYECKUE 3JIEMCHTHI, HCOPraHMYCCKUE BEIIECTBA, XUMHUYECKUE peakinuu (1o
YHICITy ¥ COCTaBY yYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TEIIOBOMY 3 (EeKTy, 0 M3MEHEHHIO CTeTIeHeH
OKHCIICHUSI XUMUYECKHX IJIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OONIUE W CHEUU(PUICCKUE XUMHUYCCKUE CBOHCTBA MPOCTBHIX U CIIOKHBIX
BEILIECTB, MOJATBEPK/Iasl ONMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEeaKIIuii;

COCTaBJISTh YpPaBHEHHS JJIEKTPOIUTUYECKOW MCCOLMAIMM KHUCIIOT, IeJIo4Yed M cojell, MonHble U
COKpalI¢HHbIC YpaBHCHUS pEaKIHMi HWOHHOTO OOMEHA, YpaBHCHHS PEaKIUil, MOITBEPKIAIOIINX
CYIIIECTBOBAHUE TCHETHUECKON CBSI3U MEXY BEIIECTBAMH PA3IMYHBIX KIJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIMTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIUI ITOCPEACTBOM COCTABJICHHUS
AIIEKTPOHHOTO OallaHca 3TUX Peakluii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3MOXXHOCTH TPOTEKaHUS
XUMHYECKUX MPEBPAIICHAN B Pa3IMIHBIX yCIOBHSIX;

BBIUUCIATh OTHOCHUTENBHYI0 MOJIEKYJISIPHYIO M MOJSPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO dIIEMEHTa 10 (OopMyse COSAMHEHHUs, MacCOBYIO JIONIO BEIIECTBA B PacTBOpE, MPOBOJIUTH
pacYéThI 10 YpaBHEHUIO XUMUYECKOW PEeaKIINM;

coOII0aTh MpaBWiia TOJNB30BaHHUS XMMHUYECKOW MOCynol M JIabOpaTOpPHBIM 00OpYIOBaHHEM, a TaKKe
npaBuiia oOpaiieHUs ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU IO BBITIOJHEHHIO JIAOOPATOPHBIX
XUMHYCECKUX OTIBITOB IO TMOJYYCHHIO U COOMPAHUIO ra3000pa3HBIX BEIICCTB (aMMHAKa U YIJICKUCIIOTO
rasa);

MIPOBOJINTH PEAKIWH, IOATBEPXKIAIONINE KAaYeCTBEHHBIH COCTaB pa3jIMYHBIX BEHIECTB: PACIIO3HABATH
OMNBITHBIM MYTéM XJIOpUA-, OPOMUA-, HOAU[I-, KapOoHat-, (ocdar-, cuaukar-, cyjiabdpar-, THAPOKCUI-
HMOHBI, KaTHOHBI aMMOHMS ¥ HOHBI M3YYCHHBIX META/UIOB, MPHUCYTCTBYIONIHME B BOJHBIX pPacTBOpax
HEOPTaHWYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIC OTI€pAIlM MBICIUTENLHOW JESTENbHOCTH — aHalW3 W CHUHTE3, CpPaBHEHHE,
00001IeHne, CHCTEMAaTH3AIUIO, BHISIBICHUE NMPUYNHHO-CICCTBEHHBIX CBS3EH — I M3y4EHUs] CBOMCTB

BEIECTB U XMMHUYECKUX PEAKIINH, €CTECTBEHHO-HAyUYHbIE METObI TO3HAHUS — HAOI0IeHNe, H3MEpPEHHE,
MOJIETTUPOBaHNE, IKCIIEPUMEHT (peabHBIN 1 MBICICHHBIHN).



3. TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC

KonmuectBo yacos

OnekTpoHHBIE (ITUGPOBHIE)

Ilepuoanueckuii 3akoH u [lepuoanueckas

Ne HammenoBanue pa3zaenoB 1 TeM MPOTrPaMMBbI KoHTpostbHbIe o0Opa3oBaTebHbIE PeCypChl
Bcero
paboThI
Paznen 1. [lepBoHavaibHble XUMUYECKHUE TTOHSITHS
11 Xumust — BakHast 001aCTh €CTECTBO3HAHUS U 5 bu6mmoreka [IOK
' NPaKTHYECKOU JICSITEIbHOCTH YeJI0BEKa https://m.edso00.ru/7f41837c
butmuoreka [IOK
1.2 BemecTBa 1 XUMHYECKHAE PEAKITAN 15 1 https://m.eds00.ru/7f41837¢
HWroro no pazneny 20 1
Paznen 2. BaxkHelilme npencTaBuTEId HEOPraHUIECKUX BEIIECTB
butmuoreka [IOK
2.1 | Bosnyx. Kucnopon. I[Monstie 006 okcumax 6 https://m.edsoo.ru/7f41837¢
bubmuoreka [IOK
2.2 | Bogopon.lloHsTHE 0 KUCIOTaX U COSX 8 https://m.eds00.ru/7f41837¢
Bbubnuorexa LIOK
2.3 | Boga. PactBopsr. [ToHsTHE 00 OCHOBaHHUSAX 5 1 https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJ1aCChl HEOPraHUUECKUX 11 1 bubmmoreka [HOK
' COCINHEHUH https://m.edso00.ru/7f41837c
Hroro mo paznemy 30 2

Paznen 3. Ilepuoanueckuii 3akoH u [leproanueckas cucrema xumudeckux snemMentoB /. . MenneneeBa. CtpoeHue
aToMOB. XUMHU4ECKas CBA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHbIE PEaKLIUU

Bbubnuorexa LIOK

3.1 crucTeMa XuMH4ecKkux siementoB 1. 1. 7 https://m.eds00.ru/7f41837¢
MenneneeBa. CTpoeHue atoma
39 Xumuueckas cBsi3b. OKHCITUTEILHO- 8 5 bubnuorexa [IOK
BOCCTaHOBHUTEIIbHBIC PEAKIHU https://m.edso0.ru/7f41837c
bubanoreka [HOK
Hroro o paszexty 15 2 https://m.edsg).ru/7f41837c
PesepBHOE Bpemst 3 bubamorexa LOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME | 68 5
9 KJIACC
Kosnuectso 1acos OnektpoHHbIe (1IH(POBLIE)
Ne HawnmMeHoBaHue pa3iesioB ¥ TEM IPOTPaMMBbI 00pa3oBaTenbHBIE PeCypChl
Beero KontponbHbie
paboTs
Paznen 1. BenecTBO M XUMHYECKHE PEAKINH
11 IToBTOpeHue u yrinyOneHne 3HaHN OCHOBHBIX 5 1 Bubmorexa [JOK
paszesnoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUIECKIX 4 Bbubnuoreka IIOK
peaxuuit https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTUYECKAS TUCCOLIMALINS. 8 1 Bu6nuoreka IJOK
XUMHUYECKHE PEAKLIUH B PACTBOPAX https://m.edsoo.ru/7f41a636
HWroro no pazneny 17 2
Pa3nen 2. HemeTtaiisl M MX COEAMHEHUS
2.1 | OOmas xapaKTepUCTHKa XUMHYECKHX 4 Bbubmuoreka LIOK
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anemeHToB VIIA-rpynmnsl. [anorenst https://m.edso0.ru/7f41a636
ek e P B LOK
COCTHHEHIS https://m.edsoo.ru/7f41a636
23 | sxemmennon Vapymm. Aor. oo x| 7 Bu6arorexa LIOK
COCTMHEHIS ’ https://m.edsoo.ru/7f41a636
24 3?166132?1;?5 ?éf?;?;ﬁ;xgﬁ?;eg; I;/IIXerMHI/Iﬁ 8 bubmorexa [IOK
I X COCTHHCHS https://m.edsoo.ru/7f41a636
HUtoro mo pazneny 25
Paznen 3. MeTaibl U X COSTUHEHUS
. Bbu6moreka IJOK
3.1 | Obmme croficTsa MeTanon 4 tipsdim 00 W TH4L3535
3.2 | Baxwueiinme MeTAIBI U UX COEIMHEHMS 16 Eggg%ﬁi&i;‘gﬁﬁﬂ 413636
Hroro o pasneny 20
Paznen 4. Xumus u okpyskaromas cpeaa
4.1 | BemecTBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 EH6H_HOTeKa LOK
https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
PesepBHOE Bpemst 3 EH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 63

[MTPOI'PAMME
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