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NNOACHUTEJIbBHASA 3AITUCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHMs COCTABIIEHA HA OCHOBE TPEOOBaHMI
K pe3yiabTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelbHOW MpOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs,
npeactaBieHHsix B PIOC OO0, a Taxke Ha ocHOBE (enepalbHOW padodueil MporpaMMbl BOCIHTAHUS U C
y4éTOM KOHIEMNIMU IpEnojaBaHus ydeOHOro mnpeaMera «XHMHS» B 00pa30BaTENbHBIX OpraHU3AIMSIX
Poccuiickoii ®enepanum.

[IporpamMma 1o XuMuM Aa€T TpENCTABIEHHE O LENsiX, oOmiel cTparernu OoOy4eHWs, BOCIHMTAHUS U
pasBuTus OOy4aromIMXCs CpeACTBaMU Y4eOHOro TpeaMeTa, YCTaHABIMBAeT 00s3aTeNlbHOE IPEAMETHOE
coJiepKaHue, TpeayCcMaTpUBaeT pPaclpenereHue ero no KjiaccaM M CTPYKTYpPHUpOBaHHUE IO pa3fienaM U TeMaM
MporpaMMbl TI0 XWUMHH, OHIpENENseT KOJNYECTBEHHbIE M KauyeCTBEHHBIE XapaKTEePHCTHKH COJNepIKaHMs,
PEKOMEHAYEMYIO I1OCIE0BATEIBHOCTh M3YUYEHHS XHUMHHU C YIETOM MEXKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX
CBsI3€H, JIOTMKM y4eOHOro Ipoliecca, BO3PACTHBIX OCOOCHHOCTEH OOydaroluxcs, OMpenessieT BO3MOKHOCTH
npeaMeTa sl pealin3alu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM NMpOrpaMMbl Ha
YPOBHE OCHOBHOI'O 00ILIEro 0Opa3oBaHMs, a TaKKe TPeOOBaHWHA K pe3yjbTaTaM OOYYeHHS XMMHUHM Ha YpOBHE
ueneld M3ydeHHs TpeaMeTa W OCHOBHBIX BUJIOB y4eOHO-TIO3HABATENHHOW JESITENLHOCTH OOy4aromerocs Io
OCBOCHHIO Y4eOHOT0o COJEepIKaHMsI.

3HaHMe XHMHUH CIY)KHT OCHOBOH Jjisi (OPMHUPOBAHUSI MHPOBO33pEHMS] OOYyYalolIerocs, ero
NPENCTaBICHUA O MaTepUaJbHOM EIMHCTBE MHpPa, BAXKHYIO pOJb WrpaloT (QopMupyeMble XHUMHUEH
MNpeaACTaBJICHUA O B3aMMOIIPEBPALICHUAX JSHEPTHUU U 06 OBOJIIOIIMHU BELIECTB B IPUPOAC, O IMYTAX PEIICHU
IJI00aNBHBIX MPOOJIEM YCTOWYHMBOTO PAa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM, IHEPreTHUYECKOH, MHUINEBOH W
9KOJIOTMYECKOl 0e30MacHOCTH, POOJIEM 3paBOOXPAHEHHSI.

N3ydeHue XuMuu:

CIIOCOOCTBYET peann3aliy BO3MOXHOCTEH Ul caMOpa3BUTHA M (POPMHUPOBAHMS KYJIbTYphI IMYHOCTH, €8
o011el U QyHKIIMOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJIaZ B (hOPMUPOBAHHE MBILUICHUS U TBOPYECKHX CHOCOOHOCTEH OOYJalOIMXCs, HABBIKOB HX
CaMOCTOATENBHON y4eOHOH AeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIIEI0BATENbCKIX YMEHHH, HE00X OUMBIX
Kak B [IOBCEIHEBHOM *KU3HH, TaK U B IPOPECCHOHAIBHOMN NesSTeNbHOCTH;

3HAKOMHUT €O CHenM(pHUKOH HAay4HOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI ILIEJIOCTHOIO B3INIsAAa Ha
eIMHCTBO IIPUPOIBI U YENIOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH 00Y4aIOIINXCS;

criocobcTBYeT (POPMUPOBAHHUIO [IEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K IIPUPOJIE,
K 4€JI0BEKY, BHOCHT CBOI1 BKJIaJl B 9KOJIOTH4ecKoe 00pa3oBaHue 00yJIaroIInuXCs.

JlaHHBIe HampaBieHUs B OOYYEHHM XHMHH OOECIEUYHMBAIOTCS CIELM(UKOH COIep)KaHUs y4eOHOTro
IIpeaMeTa, KOTOpBIN SBJISETCA IEAarorndecKd aJanTHpPOBaHHBIM OTpakeHHeM 0a30BOM HayKd XMMHUHM Ha
ONpeaeSIEHHOM 3Talle €€ pa3BUTHUS.

Kypc xumun Ha ypOBHE OCHOBHOT'O 00IIero o0pa3oBaHMA OPHUCHTHPOBAH HA OCBOCHHE OOYUYAIOIIMMUCS
CHCTEMbI TEPBOHAYANBHBIX IIOHATHH XHMHUH, OCHOB HEOPIaHMYECKOM XHMHHM M HEKOTOPBIX OTIEIBHBIX
3HAYUMBIX NOHATHN OPTaHUYECKOW XHUMUU.

CTpyKTypa colepaHHs NPOrpaMMBI 10 XUMHH CHOPMHUpPOBAHA Ha OCHOBE CHCTEMHOIO MOIXona K eé
n3ydenuto. CozmepKaHue CKIaIbIBACTCS U3 CUCTEMBI IIOHITUH O XUMHYECKOM 3JIEMEHTE U BEIIECTBE M CHCTEMBI
MOHATHH O XuMuYeckod peakmuu. (OOe 3TH CHUCTEMBI CTPYKTYPHO OpPraHW30BAaHBl 10 IIPUHIUILY
TIOCJIEIOBATENILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETHUECKHX MIPEACTABICHNI Pa3HOTO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO yIE€HHSI KaK OCHOBBI BCET'O €CTECTBO3HAHNS;

— Ilepuoanueckoro 3akoHa J[. . MeHaeneeBa kKak OCHOBHOI'O 3aKOHa XUMUM;

— Y4EHHS O CTPOSHUH aTOMa U XMMUYECKOH CBS3H;

— TIPEACTaBIICHNI 00 AIIEKTPOIUTHIECKON IMCCONMANNH BEIIECTB B PACTBOpaXx.

Teoperndeckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH ITOMYYEHHBIX M OCMBICIEHHBIX
(aKkTOB, Pa3BHBAIOTCS TOCIEAOBATENBHO OT OIHOTO YPOBHS K JAPYrOMY, BBIMONHSA (YHKIHUH OOBSCHEHUS H
TIPOTHO3UPOBAHUSI CBOWCTB, CTPOSHHUS M BO3MOXKHOCTEH NMPAKTUUECKOr0 MPUMEHEHUS M TTIONyIEeHUS M3ydaeMbIX
BEIIIECTB.



OcBoeHne MpOrpaMMBl MO0 XHMHH CHOCOOCTBYET (POPMHUPOBAHMIO MPEACTABICHUS O XHMHUYECKOMH
COCTaBIIAIONICH HAay4YHON KApTUHBI MHUpa B JIOTHKE €€ CHUCTEMHOH MPUPOJbBI, LIEHHOCTHOTO OTHOLICHHS K
HAYYHOMY 3HAHHIO M METOJaM MO3HAHUS B HayKe. M3ydyeHHne XMMHUU MPOUCXOMUT C MPUBJICUYCHUEM 3HAHHH U3
paHee N3y4eHHBIX Y4eOHbIX npeaMeToB: «OKpyKaromui Mup», «buonorus. 5—7 xnacce» u «Puznka. 7 Kiaccy.

[pu u3yvyeHHH XUMHUHM TPOMCXOAUT (POPMHUPOBaHHE 3HAHHWI OCHOB XHMHUYECKOH HAyKH Kak 00iacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMSI, NPAKTUYECKOH JEATENFHOCTH YellOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOW KYJIBTYpHIL. 3aaya yaeOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHCTEMBl XMMUYECKUX 3HAHUH —
BaXHEHIMX (aKTOB, TOHATHHA, 3aKOHOB W TEOPETHYECKUX TOJOKEHHH, JOCTYIMHBIX 0000IeHni
MHPOBO33PEHUECKOT0 XapaKTepa, s3bIKa HAyKH, B MPHOOIIEHUN K HayYHBIM METOAaM IO3HAHMS MPH M3Y4EHUU
BEIIECTB M XUMHYECKHUX Peakiuii, B (OPMUPOBAHNH M PA3BUTHH TTO3HABATEIBHBIX YMCHUH U MX MPUMEHEHUH B
y4eOHO-TT03HABATENILHO M Y4eOHO-UCCIIENOBATENbCKON AEATEIbHOCTH, OCBOCHHHM NpaBWJI 0O€30MacHOro
oOpallieHus1 C BEIECTBAMH B TIOBCEAHEBHOM KHM3HU.

[Ipu u3ydeHnn XMMUM Ha YPOBHE OCHOBHOr'O 00IIIero 00pa3oBaHMs Ba)KHOE 3HAUCHUE MTPUOOPENN TaKue
LeITH, KakK:

— (QopMHpOBaHHME HHTEUIEKTYaJbHO pa3BUTOH JIMYHOCTH, TOTOBOM K CaM000pa30BaHUIO,
COTPYJHHYECTBY, CaMOCTOSTEIBHOMY TPHUHITHIO pEHICHHH, CIIOCOOHOH ananTUpoBaThCs K  OBICTPO
MCEHSOMINMCS YCJIOBUAM JKU3HU,

— HaIpaBJIEHHOCTh OOYYEHMsI Ha CHUCTEMATHYECKOEe MPHOOLICHHE OO0YYaIONIMXCS K CaMOCTOSTENbHOM
MO3HaBaTEILHOM ACATCIBHOCTH, HAayYHbBIM METOAaM II0O3HAHMA, d)OpMI/IpyTOHH/IM MOTUBALIMIO W PaA3BUTHUC
CITOCOOHOCTEN K XMMMUH;

— olecrieueHne YCJIOBH, CIOCOOCTBYIOMIMX MPHOOPETEHHIO OOYYaIOUIMMUCS ONbITa PazHOOOpa3HOM
JCATCIIBbHOCTH, IIO3HAHWA W CaMOIIO3HAHHWA, KIKOYCBBIX HABBIKOB (KJ'I}O‘-ICBBIX KOMHCTCHHHﬁ), HUMECIOIUX
YHUBEPCAJIBHOC 3HAUYCHUC JI PA3JIMYHBIX BUAOB ACATCIbHOCTHU,

— (opmupoBaHue 001IeH (YHKINOHAILHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCJIE€ YMEHUIt
OOBSACHATDH M OLICHUBATH SIBJICHHUS OKPYXKAIOIIEr0 MUpPa, UCIOJb3Ys 3HAHUS U OIBIT, OMy4EHHBIE IPH U3YYCHUH
XMMHH, IPUMEHATH UX [IPU PEIICHUH NPOOIeM B IIOBCEIHEBHOM )KU3HH M TPYLOBOH EATEIBHOCTH;

— (opmupoBanue y 00y4alomuxcs TyMaHUCTHYECKUX OTHOIICHUH, MOHMMaHUS HEHHOCTH XUMHYECKHX
3HaHUH A1 BBIPAOOTKH HKOJIOTUUECKH LeNIeco00pa3HOro MoBeACHHS B OBITY U TPYJOBOH AEATEILHOCTH B LIEJIAX
COXPaHEHHs CBOET0 3[J0POBbsI U OKPY)KAIOLIEH IIPUPOIHON CPEabl;

— pa3BHUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO W CAaMOBOCIIUTAaHUIO Ha OCHOBE
YCBOCHHUS OOIIEUe/IOBEYeCKNX LEHHOCTeH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMPOQMIS W HalpaBlIeHHOCTH
JanbHEHIIero o0 yueHusl.

CHEIA®PUYECKHUE OCOBEHHOCTHU TAHHOM ITPOI'PAMMBbI

[IKoMbI VIS CIIENBIX U CIa0O0BHUSIIIHX SBISIOTCS COCTABHOM YacThIO €JMHON TOCYJapCTBEHHOM CHCTEMBbI
CHeIHaIbHOrO 00pa30BaHusd U PYHKIIMOHUPYIOT Ha OCHOBE IPHHIIUIIOB, MPHUCYINX 3TOW CHCTEME O0yUCHHS U
BOCIIUTaHUSA JETel ¢ 0cOOBIMH 00pa30BaTENBFHBIMHU MTOTPEOHOCTIMHU.

OOydeHne W BOCHHTAHHE B HAIIEH MIKOJE CIEMBIX U CIA0OBUAAIIMX HMEIOT psAl COOCTBEHHBIX
MIPUHIIMIIOB ¥ OCOOBIX 3a/1a4, HATIPABJICHHBIX HA BOCCTAHOBJICHNE, KOPPEKIIMIO M KOMIICHCAIIUIO HAPYIIEHHBIX U
HEIOPa3BUTHIX (PYHKIWI, opranu3anuio 1uddepeHIrnpOBaHHOTO 00yIeHUSI.

Jletn, BBUIYy OCHOBHOI'O M COIYTCTBYIOIIMX 3a0OJ€BAHUH, BOCHPHHMMAIOT, YCBAaWBAIOT MAaTepHal U
MOTYYaloT HaBBIK, TOPA3/I0 MEIJICHHEE, 4eM OOBIYHBIE AETH, TaK KaK OOy4eHHE CBA3aHO CO 3PUTEIHHBIM
AHAJIU3aTOPOM U MEJIKOH MOTOPUKOHU PYK.

Conmepxanne ydeOHOro Marepuana, TeMn oOydeHws, TpeOOBaHMS K pe3ynbraTaM OOyJYeHHS
OKa3bIBAIOTCSl JUII HHUX OYECHb CJIOXKHBIMHU. BenepctBue 3toro, HaOmromaercs yTOMILIEMOCTb, CHIDKCHHE
paborocniocobHocTH. [yt Takux jgerei TpeOyeTcs NONONHHUTEIBHOE BpeMs IS OBJIAJCHHUS IPOrPaMMHBIM
MarepuaioM. Il1aHMpoBaHHWE 3aHATHI IpennonaraeT, 4roObl OOy4YeHHEe OCYIIECTBISIOCH Ha JOCTYHHOM
YPOBHE, TIPU 3TOM JIOJKHBI OBITH YITEHBI CIEIYIOIINE TOKA3aTeIH:

° du3ndecKoe COCTOSHHAC U pa3BUTUC p€6€HKaZ



®  JMHAMHKA (PU3UYECKOTO Pa3BUTHS;
®  COCTOSIHHE 3PEHHS;
®  0COOEHHOCTH PabOTOCIIOCOOHOCTH.
e  Oco0OeHHOCTH M YPOBEHb Pa3BHUTHI O3HABATEILHON CeEpHI:
®  0COOCHHOCTH BOCHPHSTHS;
®  0COOCHHOCTH BHUMAaHHUSI,
®  0COOEHHOCTH MAMSTH, MBIIIIEHHS, PEYH.
e  OtHOUIEHUE K y4eOHOH AeATETHLHOCTH.
e Oco0eHHOCTH SMOIMOHAIBHO-BOJIEBOH CEpBI.
e  Oco0OeHHOCTH YCBOCHHS 3HAHWH, YMEHHH W HABBIKOB, IPEAYCMOTPEHHBIX TIPOrPaMMOH.

JInaHOCTH peOeHKa — 3TO HEJOCTHAs IICUXO0JOrUYecKasi CTpyKTypa, KoTopast GpopMHUpyeTcsi B Mporecce
KM3HM 4YeJIOBEKa Ha OCHOBE OONIECTBEHHBIX ()OPM CO3HAHMs U TOBeleHUs. PasBurie peOeHKa W
(opMUpOBaHUE JMYHOCTH €r0 BO3MOXXHO TOJNBKO B OOIIEHHH CO B3POCIBIMH U HPOUCXOAMT B TMpoOIECcce
BEAYyLIEH NesITeNbHOCTH — 00yueHHH. [Ipy Hanmuuu crienyanbHO OPraHU30BAHHBIX YCIOBHU NIETH 00NajaroT
BO3MO)KHOCTBIO K Pa3BUTHIO.

IIpu wm3ydenun marematuku Aetd ¢ OB3 UCHBITHIBAIOT OIpEJENeHHbIE TPYIHOCTH: 3aMeaJIeHHO
MPOUCXOJUT YCBOGHHE JIEKCMYECKOTO MaTepHualia, CHHTAKCHYECKMX KOHCTPYKIIMH U UX aKTUBHOE
HUCITIOJIB30BAaHUC B yCTHOI‘/II pqu/I; SanyJIHeHO BOC]'IpI/ISITI/Ie MaAaTEMATHUYCCKUX HOHS[THﬁ n ux HpI/IMeHeHI/Ie Ha
NPaKTHKE; XapaKTepHO BO3HUKHOBEHHE MPOOJIEM MPU YCTHOM peul, 0COOEHHO CBSI3HBIX TEKCTOB.

BBy IICHXOJOTMYECKHX OCOOCHHOCTEH TakUX JeTed, C ULelNbl0 YCHJICHUS NPaKTHYECKOH
HAlpaBJICHHOCTH O00y4eHHs IPOBOAWTCA KOPPEKIMOHHas paboTa, KOTOpas BKIJIIOYAeT —CIIEAYIOIIue
HaIpaBJICHU:

Koppekuusi 0TIeJbHbIX CTOPOH MCHUXMYECKON JAesiTEIbHOCTH: KOPPEKIHS — Pa3BUTHE BOCTIPUSATHS,
NPEACTABICHHUH, OLIYIICHHH; KOPPEKLMsI — pa3BUTHE [AaMSTH; KOPPEKUMSA — pa3BUTHEC BHUMAHHS,
(dbopMupoBanue 00OOLICHHBIX HPEACTABICHUI O CBOWCTBax mpeaMeToB (IBeT, (opMa, BEIMYHMHA); Pa3BUTHE
[POCTPAHCTBEHHBIX IIPEICTABICHUH 1 OPHEHTALMH; Pa3BUTHE PEACTABICHUI O BPEMCHH.

PazButne Pa3/IMYHBIX BU/10B MBIIICHUS . Pa3BUTHE HaI‘J'IﬂI[HO-06p3.3HOFO MBIIJICHHUSA;

Pa3BUTHE CIIOBECHO-JIOTMYECKOI'O MBIIIJICHUSA (yMeHI/Ie BUACTh W YCTaHABJIMBATbH JIOTHYECKUE CBA3U
MEXAY NpeaAMETaMU, SIBJICHUAMU U CO6BITI/I$IMI/I).

Pa3zBuTHE OCHOBHBIX MBICJIMTEJIBHBIX ONEPALUii: pa3BUTHE YMEHMs CPaBHHMBATh, aHAIM3UPOBATh;
pa3BUTHE YMEHMS BBIACIATH CXOJACTBO M Pa3INyHe MOHATUH; yMEHHE padoTaTh MO CIOBECHOW U IMHUCHMEHHOM
HMHCTPYKLHUAM, AITOPUTMY; YMEHHE IJIAHUPOBATH JIEATEILHOCTb.

Koppexkuuss HapymeHnii B  pa3sBUTHMM  3MOLMOHAJIbHO-THYHOCTHOH  cdepbl: pa3BUTHE
WHUIMATUBHOCTH, CTPEMJICHHS NOBOAWTH HAYaTOE AENO A0 KOHIA; (OPMUPOBAHHE YMEHHUS HPEONONEBAThH
TPYIHOCTH; BOCIIMTAaHUE CAMOCTOSITENIHOCTU TPHHATHA DEIICHHs; (HOPMHUPOBAHUE ATEKBATHOCTH YYBCTB;
(dbopMHUpOBaHHE YCTOWYMBOM M aJleKBATHOM CaMOOILICHKH; (DOpMHpOBAHHME YMEHUS AHAIM3HPOBATH CBOIO
JeATEIbHOCTh; BOCIIUTAHUE MIPABMIIBHOTO OTHOIIEHHS K KPUTHKE.

Koppekuuss — pa3BuTuHe pedm: pa3BUTHE (DOHEMATHYECKOTO BOCIPHATHS; KOPPEKIWS HapyIICHUH
YCTHOW U NMHACBMEHHOM peuyH; KOPPEKUHs MOHOJIOTMUYECKOW pEUYH; KOPPEKLUs TUAIOTMYECKON peuu; pa3BUTUE
JIEKCUKO-TPAMMATHYECKUX CPEJCTB S3bIKA.

Koppekuusi "HIMBHAYaIbHBIX IP00EIOB B 3HAHUSAX.

B mporecce oOydeHust ydamipecsi OBJIQAEBAIOT OCHOBHBIMHM BHJIAMH MBIIIJICHUS: MBICIUTEIbHBIMH
oneparAMu. CIleayeT UCKIIOYUTh MaJOYHOTPEOUTENBHYIO JIEKCHKY, PACIIMPATH CIOBAPHBIN 3artac Ha OCHOBE
WHHOBAIMOHHBIX CJI0B. C IETBI0 TPEHUPOBKH M JTYYIIEr0 3alOMHHAHHUS CIIEIyeT HCIONb30BaTh Pa3HOOOpa3HbIE
UTPHI ¥ OOJIBIOE KOJINYECTBO HILTIOCTPATHBHOTO MaTepuana.

Z[J'ISI TNOAKPCIUVICHUS BOCIIPUATHUA 3PUTCIBHBIMHA U MOTOPHBIMU OINIOPAMH PCKOMCHAYCTCS 06yqu1/Ie 1o
TETPpAISIM. MaTepHan T ydaluxcs CICAyeT HOL[6I/IpaTL, yauTtbiBasg CTCHCHL CIIOXKHOCTU WX NOHHUMAHHA C
TOYKH 3pCHUA H3YYCHHOI'O MaTepuajla WJIN COACPIKAIMUC CAMHHUYHBIC HE3HAKOMBIC TCEMbI, O CYTU KOTOPBIX



MOXHO J0raJaTbCsa 110 CXOACTBY C HO,HO6HI)IMI/I TEMaMU, 10 KOHTCKCTY WJIN PACKPBITh UX 3HAYCHUC C TIOMOLIBIO
paHeC HU3YYCHHOI'O MaTcepuaja. HpI/I O6y‘{€HI/II/I H€06X0ﬂI/IMO HCIIOJIb30BaTh AOCTYNHBIC [UIA TIMOHUMAHUWA
06I/IXOI[HI)IG CUTyaluu, NpeACTaBJIdeMbIC  JId  yJallUXCA MpaKTUYCCKYH0  3HAYUMOCTb. O6yquI/Ie
MOHOJIOTMYECKOM peun ciaeayeTr OCYHCCTBIATL Ha 3HAKOBOM MaATepualic € HUCIIOJIb30BAHUEM JIOTHKO-
CMBICJIOBBIX CXEM.

Koppexnnonno - passuBaiomasi padora BKJII0YaeT:

— BBIOOp ONMTUMAIBHBIX IS Pa3BUTHsI peOCHKA C OrPAaHUUEHHBIME BO3MOYKHOCTSIMH 3/J0POBbsI KOPPEKIIMOHHBIX
MPOrpaMM/METOIUK, METOJOB M TNPHEMOB OOYYEHHS B COOTBETCTBMH C €ro OCOOBIMH 00pa30oBaTebHBIMU
MOTPEOHOCTIMU;

— CHCTEMHOE BO3JCHCTBHE Ha y‘Ie6HO-HO3HaBaTeJ’IBHy10 ACATCIIBHOCTD pe6eHKa B JTMHAMHUKEC
O6pa3OBaTeJ'H)HOFO rnpouecca,

— pa3BHUTHE 3MOIMOHAJBHO - BOJEBOM M JIMYHOCTHOM cep pebeHKa M MCHXOJIOTHYECKYI0 KOPPEKIHMIO €ro
MOBE/ICHUS;

[Ipn opraHMzanuu KOPPEKUMOHHBIX 3aHATHI HEOOXOIMMO HMCXOOUTh W3 BO3MOXKHOCTEH peOeHKa:
3aJjaHne JOJDKHO JIeKATh B 30HE YMEPEHHOW TPYIHOCTH, HO OBITH JOCTYITHBIM, TaK KaK Ha INEPBBIX 3Tamax
KOPPEKIMOHHOW paboThl HEOOXOIUMO OOECTIEUUTh YUYEHHKY NepeKHBAaHUE yclexa Ha (OHe ompeseneHHOH
3aTpaThl yCHHHﬁ. B ﬂaHbHeﬁMEM TPYAHOCTD 3a/laHUs CIICAYET YBECINUNBATH IPOIIOPHHOHAJIBHO BO3PAaCTAIOIUM
BO3MOXHOCTSIM PEOCHKA.

®dopmbl pabots aiist aereii ¢ OB3:

WHIUBUyalbHas
rpyIIoBast

1o oopasiyy

II0 AJITOPUTMY

Haunass oOpa3oBaTenpHasi MporpamMMa HampaBjieHAa HA Pa3BUTHE HHIMBUIYaIbHBIX BO3MOXXHOCTEH
peOeHKa [T MONMyYeHHs MOJHOLICHHOTO 00pa30BaHMs, MOCTHKCHHS MAaKCHMAJIbHOW aJanTalliH, COLHAaNIbHON
peabuuTanum.

[IporpamMma COOTBETCTBYET aHAJIIOTMYHOW Mporpamme o00IeoOpa3oBaTeNbHON MAacCOBOM INIKOIBI MO
00BeMYy M COAEP)KAHHIO M3Yy4aeMOro MaTepuaia, IMOCTPOeHAa ¢ Y4eTOM OCOOEHHOCTEH pa3BHTHS HE3PSUUX H
cnaboBUSIIMX JeTel. B Hell yuTeHa He0OX0IMMOCTh KOPPEKIMOHHO-KOMITIEHCATOPHOW paboThl, HAIIPABICHHOM
Ha pa3BUTHE BOCHPHUATHSA, KOHKPETU3ALMIO IPEACTABICHUH, COBEPLICHCTBOBAHUE HAIJIAAHO-00Pa3HOTo
MBIIUTEHHUS, ()OPMHUPOBAHHE IIPUEMOB H CIIOCOOOB CAMOKOHTPOJIS M PETYISIMHU IBWKEHUI C HCIIOIb30BaHHEM
CrHenuanbHbIX (opM, IPUEMOB U CIIOCOOOB.

[TockonbKy BocmpuATHE yd4eOHOTO MaTepualia CIEHbIMH M CIA00BHAAIIMMH IO CKOPOCTH, IOTHOTE U
TOYHOCTH YCTYHA€T BOCIPHATHIO €T0 HOPMAJbHO BHISIIIMMH JIIOJbMH, a TPEACTABICHUS 3TUX JETeH 00
OKPYXAaIOIIEM MX PEaJIbHOM Mupe OeHbI, (parMeHTapHbl, a B PAJC CIydaeB NCKaKCHBI, YBEIMUEHO BPEMs Ha
BBINOJTHEHNE U3MEPUTEIBHBIX IEHCTBUMN, IPOBECHNE HAOIIOJEHHUH, ONBITOB M MPEIMETHBIX YPOKOB.

B cBsi3u ¢ yBEIMUECHHEM 10 CPABHEHHIO C OOBITHOM IIKOJIOI CpoKa 00ydeHUs CIETbIX U ClabOoBUAALINX
Ha OJIMH TOJl, JaeTcs MHOE PaclpeeieHre MPOrpaMMHOrO MaTepHaia Mo rofaaM o0ydeHHs.

Kpome ToOro mporpaMMamy NpeIyCMOTPEHO UCIHOJIB30BAaHHE CPEICTB KOPPEKUUH C TOMOIIBIO
ONITUYECKUX MIPHUCIIOCOOIEHUH, THIONPHOOPOB, penbePHO-TPAPIUECKUX TTOCOOHH.

KoppekiinoHHO-pa3BUBAIONINiI MOTEHIMAT Y4eOHOTO MpeaMera « XUMHUsD) 00eCIeIHBAET BO3MOKHOCTH
JUIL  TIPEONOJICHUSI  OOY4YarONMMHUCS — CICAYIONUX  CHelU(UYECKHUX  TPYAHOCTEH,  OOYCIOBICHHBIX
CIIAa00BHUIEHUEM

° OTCYTCTBHE Y TIONABJISIONICTO OONBIIMHCTBA OOYYAIOMIMXCSI BO3MOXKHOCTH BEISBIISTH
MIPU3HAKA XUMHYECKUX OOBEKTOB, YCTAHABIHMBATH PE3YIbTaThl M OCOOCHHOCTH MPOTEKAHUS XUMHYCCKUX
MIPOIIECCOB C MTOMOIIBIO 3PCHHUS;



° CJIOKHOCTB YCTAHOBJICHHSI IPHYMHHO-CIIEICTBEHHBIX CBSI3eH MKy 00bEKTaMH U SBJICHHIMH,
3aMeUIEHHOCTh X HEYETKOCTh UX OITO3HAHMS;

° OTCYTCTBHE BO3MOXKHOCTU ITOJKPEIUICHHS MOJYYaeMbIX XMMHYECKHX 3HAaHHH C IOMOIIBIO
3pUTENBHBIX 00Pa30B.

Ipeononenue yka3aHHBIX TPYOHOCTEH IOIDKHO OCYIIECTBIATHCS HAa KaXJIOM YpOKE YJIHUTEIEeM B
IpoIiecce CIeNUaIbHO OPraHU30BaHHON KOPPEKIIMOHHON paboTHL.

Koppexyuonnvie 3a0ayu:
PazBuTHE 3pUTEIBHOTO, 3PUTENBEHO-0CS3aTEILHOTO U CIIyXOBOTO BOCHIPHUSITHSI.
Pa3BuTHE IPOM3BOIEHOIO BHUMAHUSL.
PazBuTHe mamsTH.
PazBuTHE M KOPPEKINS MBICIUTENHHBIX OMEPALHA.
INpeononenue Bepbaau3Ma 3HAHUH.
Pa3BuTHE MOHONIOTHYECKOW pedn.
Oo0oraieHue akTHBHOT'O ¥ TACCHBHOTO CIIOBAps, (POPMUPOBAHNE HOBBIX TOHSATHH.
@dopmMupoBaHUe HABBIKOB 3PUTEIBHOI0, 3PUTEIBHO-0CSI3aTEIBHOTO U CIIyXOBOT'O aHAIHU3A.
OOy4eHue npaBuiaM 3armiucu GopMyIl U CHIEUaIbHBIX 3HAKOB.
OOy4eHue TexHUKE PeoOpa3oBaHusi GOPMYI U BBIPAKEHHUH.

° ®dopmupoBaHHE HABBIKOB OCS3aTENIbHO-3PUTENBHOIO OOCIIEIOBaHUS M BOCHPUSTHS IBETHBIX
WIN 4YepHO-0enbIX (KOHTPACTHBIX) peNbeHBIX HW300pakeHWH (WUTIOCTpaluid, TalOJiHil, CXeM, MaKeTOB,
YEepPTEKHBIX PUCYHKOB, TPa(hUKOB U T.11.).

° dopmupoBaHHue CIENUAIbHBIX NPUEMOB OOCIIENIOBaHUS W W300pPaKEHUS HW3ydaeMbIX
00LEKTOB.

° @dopMUpOBaHHe, YTOYHEHHE WM KOPPEKIHMs MNpEeACTaBiICHUI O MpeaMeTax M Ipoleccax
OKPYXAIOLIEN EHCTBUTEILHOCTH.

° Pa3BuTHE U KOPPEKIUs YMEHUS yCTaHABIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3H.

° Pa3Butre MenKoi MOTOPUKH U 3pUTEIBHO-MOTOPHON KOOPAUHALIUY.

° dopmupoBaHre yMEHHH W HaBBIKOB OE€30IaCHOrO OOpAIlEHMs] C BEIECTBAMH B YCIOBHUSIX
C71a00BHUICHHUS.

° CoBepIIIeHCTBOBaHUE YMEHUS 3PUTEIBHON OPHEHTUPOBKH B MUKPOIIPOCTPAHCTRE.

OOliee YMCIIO 4acoB, OTBEACHHBIX JJIsl M3YYCHUS] XUMHU Ha YPOBHE OCHOBHOI'O 0OILIET0 00pa3oBaHMS,
cocrapiiseT 204 yaca: B 8 kiacce — 68 daco (2 yaca B Heneno), B 9 kiacce — 68 gacoB (2 wyaca B Hezenio), B 9
JIOTIOJIHUTEIIEHOM Kjacce

68 4acoB 2 yaca B HEZIEeI0).



COJAEPXKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

IIpenmer xumuu. Pons XumMuM B JKHM3HM dYeloBeKa. XMMHUS B CUCTeMe HayK. Tenma M BelecTsa.
@dusnuecKre CBOWCTBA BEIIECTB. ArperaTHoe COCTosHHUE BemecTB. [IoHATHE 0 MeTOAax MO3HAHUS B XMMHHU.
UYucreie BemecTBa 1 cMecH. CriocoObl pa3ieseHus CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 1eMeHTbl. CUMBOJIBI XUMUUECKHX JIEMEHTOB. IIpocThie U ClioXKHbBIE
BelIecTBa. ATOMHO-MOJIEKYISPHOE yIECHHUE.

Xumndeckast GopMmysa. BaJeHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemiecTB. OTHOcUTenbHAas aToMHass Macca. OTHOcUTeNbHas MOJIEKyAspHas Macca. MaccoBass Jond
XUMHMYECKOI'0 3JIEMEHTa B COSIUHEHUH.

KomngectBo BemiectBa. Monb. MomsipHasts Macca. B3auMocBs3p  KonMuecTBa, MacChl M 4HCa
CTPYKTYPHBIX €IMHUII BellecTBa. Pacu€rel o opmynaM XUMHIECKHX COSIHMHEHUH.

du3nuecKre U XUMHYECKHUE SBICHUS. XUMHUYECKasl peakuus U €€ NpU3HaKU. 3aKOH COXPaHEHMsI MacChl
BEIIeCTB. XMMHUYECKHE YpaBHeHHs. Kiaccuukanus XUMHYECKMX peakiuid (COeTMHEHHS, pa3JIoKEHHS,
3aMeIeHus, oOMeHa).

Xumuueckuii Ixkcnepumenm:.

3HAaKOMCTBO C XMMHYECKOH MOCY/IOW, MpaBuiaMu paboThl B JlabopaTopuu M NpuéMaMu oOpalieHus ¢
712a00paTOpHBIM O0OPY/IOBAHUEM, HM3YYEHHE M OIKMCaHHe (PU3MYECKUX CBOMCTB OOpa3lOB HEOPraHHYECKUX
BeIlleCTB, HaOmoaeHne Gusnyueckux (IJIaBJIeHUE BOCKA, TAsHHUE JIbJIa, pACTHPAHUE caxapa B CTYIKE, KUIIEHHE U
KOH/JICHCALIUS BOJBI) U XUMUYECKUX (TOpEHHE CBEYH, IPOKATMBAaHUE METHON TIPOBOJIOKH, B3aUMOAEHCTBHE Mela
C KUCJIOTOH) sIBJICHUIA, HAOMIOJICHNE U OMUCAaHUE MPU3HAKOB MPOTEKaHMsI XMMHUUYECKHX peakuuil (pas3iiokeHue
caxapa, B3aUMOJICHCTBHE CEPHOM KHCIOTBI C XJIOpHIOM Oapwusi, pasnoxenue ruapokcuaa memu (1) mpum
HarpeBaHMH, B3aMMOJCHCTBHE jkene3a ¢ pacTBopoM coiu menu (II), m3ydenue criocoboB pa3eneHuss CMecei: ¢
MOMOLIBI0O MAarHuTa, (GUIGTPOBaHUE, BHINAPUBAHHE, IUCTIULANUA, XpoMaTorpadus, NPOBEIEHHE OYMCTKH
MIOBAPEHHOW CONM, HAONIOAECHHWE M OIMCAHHE PE3YIbTaTOB INPOBEACHHUS OINBITA, MIUIIOCTPHPYIOLIEIO 3aKOH
COXpaHEHMs MacChl, CO3/IaHUE MOJIETIeH MOJIEKYI (IIAapOCTEPKHEBBIX).

BaxkHeiilue npeacTaBuTeIH HEOPraHUYECKHX BeILECTB

Bosnyx — cmech razos. CocraB Bo3zgyxa. Kucmopon — amemeHT u mpocrtoe BemiecTBo. HaxoxkneHue
KUCJIOpOJa B Ipupoze, (usmyeckue W XUMHYECKHe cBoiicTBa (peakumm ropenus). Okcuapl. [IpumeHeHue
kuciopoaa. CriocoObl MOMy4eHHs KHCIOpoAa B 1a0OpaTOpHH M NPOMBINUIEHHOCTH. KpyroBopoT kuciopona B
npupoze. O30H — aJUIOTPONHAs MOAU(DUKAIHS KHCIOPOA.

TerutoBolt 3(h(eKT XUMUUECKOH peaknuH, TEPMOXUMHYECKHE YPaBHEHHMS, 9K30- U SHIOTEPMHUUYECKHUE
peakiuy. TomnmBO: yroib M MeTaH. 3arpsi3HEHHE BO3JyXa, YCHIICHHE MapHHUKOBOro 3ddexra, paspymieHue
030HOBOTI'O CIIOSI.

Bonopox — snemMeHT M mpocroe BemiecTBO. HaxoxkaeHue Bomopona B IMpupoae, (Gu3HUecKue Hu
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0B! momydeHust. Kuciorsr u comm.

MossipHBIit 006EM Ta30B. Pacy€rhl Mo XMMHUYIECKUM YpaBHEHUSIM.

®uznyeckue cBOMCTBa BoAbl. Boma kak pactBopurenb. PacTBopbl. HachllieHHBIE W HEHACHIIICHHBIE
pactBophl. PacTBOopuMOCTh BemiecTB B Bozxe. MaccoBas 101 BEILECTBA B PacTBOpE. XUMHUECKUE CBOMCTBA
Bombl. OcHoBaHus. Pomb pacTBOpOB B INpHpone W B JKW3HM YeloBeka. KpyroBopor BoIpl B HpHpOIE.
3arpsi3HeHne NpUpoaHBIX BoA. OXpaHa W OYMCTKA PUPOAHBIX BOI.

Knaccudukarnms meopranndeckux coenuHennii. Oxcnapl. Kimtaccndukamnms okCHIoB: coaeodpasyronmue
(ocHOBHBIC, KHUCIOTHBIE, aM(OTepHBIC) W HecomeoOpasytomue. HomeHknarypa okcumoB. Dusndeckue u
XUMUYECKHE CBOMCTBAa OKCHIOB. [lonydueHne okCcuaoB.

OcuoBanmsa. Kiaccudukanms ocHOBaHWI: MIENOYM W HEPACTBOPUMBIC OCHOBaHWSA. HoMeHKIaTypa
ocHOBaHUM. OU3NUECKUE U XUMUUECKHE CBOMCTBa OCHOBaHUM. [lonyueHue ocHOBaHUMA.

Kucnorsl. Knaccngukanus kuciaor. Homenknatypa kucior. Pusmyeckne W XMMHYECKHE CBOWCTBA
kucnot. Pan akruBnoctu MeramioB H. H. bekeroa. [lonydyenue kucmnor.

Comn. HomenkuaTtypa coneii. @usndeckne n XuMudeckne cBorcTaa coneil. [lomyuenne comeid.



I'eHeTnueckas CBsI3b MEXy KJIacCaMH HEOPTAaHUIECKHUX COSANHEHHUMH.

XumuuecKkuii IKCnepumMenm:

KayeCTBEHHOE ONpEACNEHHE COMAep)KaHUS KHUCIOpoJa B  BO3AyXe, IOJIy4YeHHe, COOHMpaHue,
pacrio3HaBaHHWE W W3yYEHHE CBOWCTB KHCIIOpOJa, HAOJIOAECHHE B3aMMOICHCTBHUS BEIIECTB C KHCIOPOAOM H
YCIIOBHSI BOSHUKHOBEHHUS U ITPEKPaIeHUsI TOpeHus (TToykapa), 03HAKOMIIEHHE ¢ 00pa3liaMy OKCHJIOB U OIHCaHHe
WX CBOKMCTB, TNOJyYeHHWE, COOMpaHWe, paclio3HaBaHME W W3YYCHHE CBOWCTB Bojopoaa (ropeHwme),
B3ammozeiicTBue Bopopoaa ¢ okcnaom Menu (II) (Bo3MOXKHO MCronb30BaHUE BHIAEOMATEPHAIOB), HAOIIOIEHNE
00pa3LoB BEUIECTB KOJMYECTBOM | MOJIb, MCCIIEOBaHNE OCOOCHHOCTEH PAacTBOPEHHS BEUIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, NPUTOTOBJICHUE PAaCTBOPOB C ONpPEJeNEHHOM MAacCOBOM J0Jiedl pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBHE BOABI C METaJUIaMH (HATPHEM W KalblieM) (BO3MOXKHO HCIIOJIb30BAaHHE BUIEOMATEPHANIOB),
HccieoBaHuE 00pa3loB HEOPTaHMYECKHX BEIECTB PAa3JIMYHBIX KJIAcCOB, HAONIOJEHHE M3MEHEHUsI OKPacKu
WHIIMKaTOPOB B PAacTBOpax KHCIOT W Inenodyed, u3ydeHue B3ammoseiictBus okcuaa meau (II) ¢ pacrBopom
CEpHOM KHCIIOTBI, KHCIIOT C METaJulaMH, Peakluii HeWTpalu3alyy, MojydYeHHe HEepacTBOPUMBIX OCHOBAHHH,
BBITECHEHHE OJHOTO METajula JPYTMM W3 PacTBOpa CONHM, pEIIeHHWE SKCIEPHUMEHTAIBHBIX 33734 10 TeMe
«BaxHeiime K1acchl HEOPraHUYECKUX COSTUHEHUID).

9 KJIACC

Ilepuonuyecknii 3akon u Ilepuonnyeckasi cucrema xumudeckux 3jemenToB JI. . MenaeneeBa.
Ctpoenne aTomoB. XumMmnyeckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBUTEbHbIE PeaKIUA

HepBbIe ITOIIBITKH Knaccmbnxaunn XHUMHYECKUX 3JeMeHTOB. [lonsatue o rpymnmax CXOAHBIX DJIEMEHTOB
(UIenoUHbIe M IENOYHO3EMEIbHBIE METaJUIbl, TaJIOTeHbl, MHEPTHBIE Ta3bl). DIIEMEHTBI, KOTOpbIE 00pa3yroT
amdoTepHbIe OKCUIBI U THAPOKCHUIBL.

Ilepuoguueckuii 3akoH. llepuommueckas cucrema xumudeckux oaseMeHToB JI. M. Menneneesa.
Koporkonepuoanas u amuHHONepuonHas Gopmbl [lepuonuueckoil cucreMbl XUMHUYECKHX dnemeHToB [, U.
Menpeneesa. Ilepuonel u rpynnsl. @U3MUecKuil CMBICHI MOPSIKOBOIO HOMEpA, HOMEPOB MEPUOJA U T'PYIIIbI
JJIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX siiep. V3oronbl. Dnektponbl. CTpoeHHE AJIEKTPOHHBIX 0007I04eK
aToMoB mepBbIX 20 xumuueckux saemMeHToB llepmomgmueckoit cuctemsl [I. Y. MenneneeBa. XapakTepucTuka
XUMHUUYECKOI0 JIEMEHTA 10 ero nonoxenuto B [lepuonnueckoii cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MCHEHHs paJnyca aTOMOB XHMUUYECKHX JJIEMEHTOB, METAIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U IEPHOIAM.

3navenue [lepuoanueckoro 3akoHa u Ileproaudeckoi cuCTEMBbl XUMUYECKHUX 3JIEMEHTOB ISl Pa3BUTHSA
Hayku U npaktuku. J1. 1. MenneneeB — yu€HbIi U IpaKJaHVH.

Xumuueckass cBsa3b. KoBaneHTHas (HONMsIpHAs W HEMONAPHAs)) CBS3b. JIEKTPOOTPHLATENHFHOCTh
XMMHUYECKHX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp okucieHUs. OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. lIporecchl OKHUCIEHHS U
BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBHUTEIH.

Xumuueckuit 3kcnepumenm:

n3ydeHue oOpas3loB BEIIECTB METAIOB M HEMETA/UIOB, B3aUMOJCWCTBHE THAPOKCHAA LUHKA C
pacTBOpaMM KHCIOT M IIEJ04YeH, TNPOBEINECHHE OIBITOB, WIUIIOCTPUPYIOIINX TIPHUMEPHl OKHCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKINH (TOPEHHE, PEaKINH PA3JIOKEHHSI, COSTUHEHHS).

Mesrcnpeomemmnvie ceazu

Peanmuzammst MeXNpeIMETHBIX CBsI3ed NpM HM3YYEeHWHM XHMHM B § KIACCE OCYLIECTBIISIETCS depe3
WCTIONI30BAaHNE KaK OOIIMX €CTeCTBEHHO-HAYJYHBIX MOHSTHH, TaK W MOHATHH, SBISIOMINXCS CHCTEMHBIMH U
OTZAEIBHBIX IIPEAMETOB ECTECTBEHHO-HAYIHOTO IIMKJIA.

OOmmue ecTecTBEHHO-HaYYHBIC MOHSTHS: HAay4HBIN (DakT, THUIOTE3a, TEOPHS, 3aKOH, aHAIN3, CHHTE3,
Kiaccudukanys, NepuogMIHOCTh, HAOMIOIeHUE, IKCIIEPUMEHT, MOAEINPOBAHUE, I3MEPEHHE, MOJIEIb, SBJICHHE.



@®uznka: Mmarepusi, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIHZ, HW30TONBI, PaJNOaKTHBHOCTD,
MOJIEKYJIa, JIEKTPUIECKUI 3apsill, BEIIECTBO, TeNI0, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, ra3, (hu3nueckne
BEJIMYMHEI, €ANHAIBI I3MEPEHHSI, KOCMOC, TUIAaHETHI, 3BE3/1b1, COIHIIE.

Buonorus: ¢orocunres, aprxanue, omocdepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpallbl, TOPHBIE TOPO/BI, TOJIE3HBIE UCKOMAEMblE, TOILIUBO,
BOJTHBIE PECYPCHI.

BemmecTBo 1 XMMHUYeCKas peakmusi

Ilepuonuueckuit 3akoH. Ilepmoguueckas cucrema xumudyeckux osnemeHtoB J[. M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPHOJOB,
KaJus, KaIbIUs U UX COCAWHEHWH B COOTBETCTBHHM C IOJIOXKEHHEM 3ieMeHTOoB B [lepmonnueckoii cucreme n
CTPOEHHEM HX aTOMOB.

CrpoeHre BellecTBA: BUJAbI XMMHYECKOH CBsI3W. THIBI KPUCTALIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEIIECTBA OT THIA KPUCTAJUINYECKON PEIIETKN U BU/Ia XUMHYECKOHN CBSI3U.

Knaccudukanms u HOMEHKIATypa HEOPraHMYECKHMX BEIIECTB. XHMHUYECKHE CBOICTBA BEIIECTB,
OTHOCSIIMXCSl K Pa3UYHBIM KjaccaM HEOPraHWYeCKHX COCIMHEHHH, TeHeTH4ecKas CBS3b HEOPraHMYEeCKUX
BEIIIECTB.

Kraccuukanms XUMHUUECKUX peakHid 1Mo pa3iMYHbIM MPHU3HAKaM (110 YUCIY U COCTaBY YYaCTBYFOLIHX
B p€aKIu BEUIECTB, 110 TCINIOBOMY 3d)(1)eKTy, 10 U3MEHCHHUIO CTEIICHEH OKHMCICHUS XUMHUYECKUX 3JICMCHTOB, I10
00paTUMOCTH, TI0 YYaCTHIO KaTan3aTopa). DK30- ¥ SHIOTEPMUYECKHE PEaKIMU, TEPMOXUMHIECKUE YPaBHEHHSI.

[Tonstue o ckopocTH XUMUYecKod peakuuu. [loHsTHE 00 OOpaTHMBIX M HEOOPATHMBIX XUMHYECKHX
peaKkuuAax. IloHsaTHE O TOMOr€HHBIX U IFE€TCPOrcHHLIX PCAKIUAX. Ilonstue o kartanuse. [loHATHE 0 XUMUYECKOM
paBHoBecHH. DakTOpbl, BJIMSIONIME HA CKOPOCTh XHMHYECKOW pEaKIMH U TMOJOKEHHE XHMHUYECKOro
paBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTEIBHbIC peaxuum, JIEKTPOHHBIH OanaHc OKHCITUTENBHO-
BOCCTaHOBUTEIbHOW peakuuu. CocTaBleHUE YpPaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMi ¢
UCIIONB30BAaHUEM METOJIa JIEKTPOHHOro OanaHca.

Teopust 37€KTPOTUTHYECKON AMCCOLMALMU. OJIEKTPOIUTBI M HEIJIEKTPONUTHL. KaTHOHBI, aHUOHBIL.
MexaHu3M JHUCCOLMALMU BELIECTB C PAa3IMYHBIMU BHIAMH XUMHYECKOM CBs3H. CTelneHb IUCCOLMALIUM.
CunbHbIe U cnabble SIEeKTPOIHUTHL.

Peakimu noHHOro oOMeHa. Y ClOBHsI TIPOTEKaHHS Peakiiii HOHHOrO 0OMEHa, TIOJHBIE U COKpaIIEHHbIE
WOHHBIE ypaBHeHHs peakiuid. CBOMCTBa KHCIOT, OCHOBaHMH M coJlell B CBeTe TPEJACTaBICHHH 00
EKTPONUTHUECKON Auccormanuy. KauecTBeHHbIE peakiny Ha HOHBI. [IoHsATHE O rHIponu3e conel.

Xumuueckuit Ikcnepumenm:.

O3HAKOMJIEHHE C MOJAENAMH KPHCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB — METAJUIOB U
HeMeTauioB (rpadura u anMasa), CIOXKHBIX BELIECTB (XJIOpUAa HATPHS), HCCISOBAaHUE 3aBUCUMOCTH CKOPOCTH
XMMHYECKOH PeaKkmuy OT BO3ACHCTBUA PA3INYHBIX (PAKTOPOB, UCCIEIOBAHUE HIEKTPOIPOBOLHOCTH PAcTBOPOB
BEINECTB, MPOIIECCa AUCCOIMAINN KHCIIOT, Ieodel U conell (BO3SMOXKHO HCIOIb30BaHIE BUIECO MATEPHAIIOB),
MIPOBEACHUE OIMbITOB, WUTIOCTPUPYIOIIMX NPH3HAKA MPOTEKaHWS pPeakiui HMOHHOro obMmeHa (oOpa3oBaHHE
ocajika, BBIICICHHWE Tra3a, OOpa30oBaHWE BOJBI), OMNBITOB, WIIIOCTPUPYIOIIMX MPUMEPHl OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEakIuii (TOpeHNEe, PEaKUK Pa3JIOKEHNUs, COSIUHEHHNS), paclIO3HaBaHUE HEOPTaHUIECKUX
BEIIECTB C ITOMOIIIBI0 KAUECTBEHHBIX PEAKLMI Ha NOHBI, PELICHHE IKCIICPUMEHTAIBHBIX 3a/1ad.

9 nononurensubiii KJIACC

HemeTanasl u uX coeAMHeHUs

OOmas xapakTepucTika ranoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHBIC CTEIeHU
okucnenus. CtpoeHne M (pU3MUYECKHe CBOWCTBA IPOCTHIX BEHIECTB — TaJIOTCHOB. XMUMHYECKHE CBOICTBAa Ha
npUMepe XJiopa (B3auMoJeiiCTBHE ¢ MeTajlllaMH, HeMeTalUlaMy, IIefiodamu). XiopoBogopoa. ConsHas KUCIoTa,
XMMHUYECKHE CBOMCTBA, MMOTyYeHHE, IpUMeHeHne. [leficTBre XIopa U XJIOpOBOIOPOAa Ha OPTaHU3M YEJIOBEKa.
Baxneiimme XI0puasl 1 UX HAXOKICHHE B IPUPOJE.



OOmast xapakTepucThka 31eMeHTOB VIA-rpynmbsl. OcoOSHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
crenenn okucienns. CTpoeHue U Gpru3niecKkue CBOHCTBA MPOCTHIX BEIIECTB — KUCIOPOJia U Cephl. AJIIIOTPONHBIE
MOIU(UKAIMK KHUCIIOpOJa M cepbl. XUMHYECKHe CBOicTBa cepbl. CepoBOAOpOM, CTpOeHHE, (U3MUYECKHE U
XUMHUYEcKre cBoHCTBAa. OKCHIBI Cephl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHast KHCIoTa, hu3ndeckre
Y XMMHYECKHe CBOHCTBA (00IIMe Kak MPeICTaBUTENs Kacca KUCIIOT U crenuduyeckne). XUMHYECKUE PEaKIUH,
JIeKalle B OCHOBE MPOMBINIJIEHHOT'O CIOC00a MOMy4eHHs CEpHOW KHCIOTHL [IprMeHeHHe CepHOW KHCIIOTHI
Conu cepHOW KHUCIOTHI, KaueCTBEHHas peakuus Ha cynbdar-uoH. HaxoxkneHune cepbl M e€ coeWHEHUIl B
npupone. XUMHYECKOE 3arpsi3HEHHE OKpYXKaromleld Cpeibl COSAMHEHWSMH cepbl (KHCIOTHBIE IOXKAHM,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €0 MPEI0TBPALICHHS.

OOmast xapakTepucTuka 3JIeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTCpHBIC
CTENeHN OKHUCIIeHHs. A30T, paclipocTpaHeHUe B MpUpoje, pU3NYecKUe W XUMHYEeCKHe cBoicTBa. KpyroBopor
azora B mpupone. AMMHak, ero (U3MUECKHe M XMMHYECKHWE CBOWCTBA, MojydyeHHe U mnpumeHeHue. Conu
aMMOHHUSI, UX (HU3MYECKHe ¥ XMMHUYECKHE CBOWCTBA, MpHUMeHeHHe. KauecTBeHHas peakuusi Ha HOHbI aMMOHHUSL.
A3oTHas KUCJIOTa, €€ MojydyeHne, QU3NYecKHe M XMMHUYECKHe CBOWCTBa (0OIIMe Kak MpeicTaBHTeNs Kiacca
KUCIIOT ¥ crienrduyeckue). Mcnonp3oBaHue HUTPATOB U COJIe aMMOHHS B KAYeCTBE MUHEPAIBHBIX YIOOPEHHI.
XUMHYECKOe 3arpsi3HEHHE OKpYXKarollel Cpeibl COSAMHEHHMSMH a30Ta (KUCJIOTHBIE IOXIH, 3arps3HEHUe
BO3JlyXa, MOoYBbl U BOo&éMOB). Doctop, ayutorponHble Momudukamu dochopa, dpusmueckue U XUMUUECKUE
corictBa. Oxcun dochopa (V) u dochopHas kucnora, Gu3nvecKkre U XUMHUYECKAE CBOKCTBA, MOJIy4YCHHE.
Hcnonb3oBanue pocdaToB B kKauecTBE MUHEPAIbHBIX YO0OPEHUI.

OOmiast xapakrepuctika 3yneMeHToB [VA-rpynmbl. OCOOSHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
CTENIEHW OKHCJICHUs. YTIIepoJl, aJUIOTPOINHbIE MOAU(MKAIMK, PAaCIpOCTpaHeHHWe B TpHpoae, (usnueckue u
XUMHUUecKHe cBoicTBa. AncopOuust. KpyroBopor yriepona B mpupone. Okcupl yriepoaa, ux (puuueckue u
XUMHWUYECKHE CBOﬁCTBa, I(eﬁCTBPIe Ha JKHUBBIC OpraHu3Mbl, IOJYYCHHE H TIPHUMCHCHHE. DKOJOruyecKue
npo0JIeMbl, CBsI3aHHbIE ¢ OKCHAOM yriaepona (IV), rumoresa riao0anbHOrO NOTEIUICHUS KIMMaTa, HapHUKOBBIA
s¢dexr. YrompHas KUCIOTa U €€ CONM, X (PU3MUECKHe M XMMHUYECKHE CBOMCTBA, MOJYYEHHE M NPHMEHEHUE.
KauectBennass peakius Ha KapOoHaT-mOHbL. lcmonb3oBaHue KapOOHATOB B OBITY, MEAHUIIMHE,
MPOMBIIUICHHOCTH U CEILCKOM XO3SIHCTBE.

IlepBoHauanbHBIe TOHATHSA 00 OPraHWYECKHX BEIIECTBAX KaK O COCAMHEHMAX Yriepona (MeTaH, JTaH,
STWIICH, aLETWICH, 3TAaHOJ, IVIMLEPHH, YKCYCHAas KHUCIOTa). [IpupopHbIe MCTOYHMKH YIIEBOZOPOAOB (Yrojb,
MIPUPOHBIH Ta3, He(Th), NPOAYKTHI UX NepepaboTKH (OSH3UH), UX POJb B OBITY U IPOMBIIIIEHHOCTH. [loHsATHE
0 OHONOrMYeCKM BaXKHBIX BEINECTBAX: JKHpax, OelKax, yriaeBoJax — M HMX POIM B JKU3HH 4YeJOBeKa.
MarepualibHOE €AMHCTBO OPraHUYECKUX M HEOPIaHMYECKUX COCANHEHHH.

KpemHuuii, ero ¢pusnyeckre 1 XUMUYECKHE CBOIMCTBA, MOTydeHHne U puMeHeHne. CoeMHEeHNs KPEMHHUSA
B mnpupone. OOmwue mnpexacraBienust o0 okcuzae kpemuus (IV) u kpemHueBoit kuciore. CHIMKATBI, WX
UCIIONB30BAaHHE B OBITY, B NPOMBIIUICHHOCTH. BaxkHelIine CTpouTeNbHBIE MaTepuaibl: KepaMuKa, CTEKIIO,
LeMeHT, OeToH, xeje300eToH. [IpoOiemMbl 0E30MacHOrO HCIIONB30BAHUSI CTPOUTENBHBIX MAaTepualioB B
MIOBCEHEBHOM KU3HHU.

Xumuueckuit 3kcnepumenm:

n3y4eHre 00pa3LoB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI, IIPOBEACHHE KaueCTBEHHBIX
peakiuii Ha XJIOPHUA-MOHBI M HAONIOACHHE NMPU3HAKOB MX IPOTEKAHUS, OIBITHI, OTpakarolmue (HU3NYecKUe H
XMMHYECKHE CBOWCTBA TaJlOTeHOB W HX COCIMHEHHH (BO3MOXKHO HCIIONB30BaHHE BHIEOMATEPHAIIOB),
O03HAKOMJIEHHE ¢ 00pa3laMu XJIOPUIOB (TaJOreHUIOB), O3HAKOMIICHHE ¢ 00pa3IaMy Cephl U €€ COeNUHEHUIMU
(BO3BMOXKHO HCITONIB30BAHKE BHICOMATEPHAJIOB), HAOMIOAECHHUE TpoIlecca OOYIIMBAaHMS caxapa Mof AeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTH, M3yYCHHE XUMHUYECKHUX CBONCTB pa30aBICHHOW CEpHOW KHCIIOTEHI,
NPOBe/IeHNE KaYeCTBEHHOM peakiy Ha cyiab(aT-uoH M HAOIIIO/IeHNe IpU3HaKa e€ MPOTeKaHHs, 03HAKOMJICHHE
¢ GU3UIECKUMHU CBOMCTBaMH a30Ta, pocdopa 1 X COeTUHEHUH (BO3MOXKHO MCTIONE30BaHIE BUACOMATEPHUATIOR),
oOpasmaMu a30THEIX B (POocOpHBIX ymoOpeHuH, momydeHne, COONpaHne, pacrio3HaBaHHe U M3yICHUE CBOWCTB
aMMHaKa, IPOBEJCHHE Ka4eCTBEHHBIX pEeaKlMii Ha WOH aMMOHHSA M (ochaT-MOH M U3ydeHHE NPH3HAKOB HX
TIPOTEKaHMsl, B3aMMOJECHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI C MEABIO (BO3MOXKHO HCIIOJIB30BAHHUE
BHCOMATEPUANIOB), U3Yy4YE€HHE MOJEIeH KPHUCTAUIMYECKHX pEmETOK anMasza, rpadura, Qyuiepena,
O3HAaKOMJIEHHE C MPOLECCOM aJICOpOIMM PACTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM YIJIIEM M YCTPOHCTBOM



MIPOTUBOra3a, MOJydeHHe, COOMpaHue, paclo3HaBaHWE W W3yUCHHE CBOMCTB YIJIIEKHUCIIOro rasa, MpOBEACHHE
KayeCTBEHHBIX PeakIyii Ha KapOOHAT U CHIIMKAT-WOHBI M N3YUCHUE ITPU3HAKOB UX IIPOTEKAHMS, O3HAKOMJICHHE C
MIPOAYKIMEH CHIMKATHOM NMPOMBIIUICHHOCTH, PEIICHHE SKCIEePUMEHTAIBHBIX 337ad Mo TeMe «Baxueiimme
HEMETaJUIbI U X COSTMHEHHUSY.

MeTanisl 1 HX COeTMHEHUST

OOmiasi XapakTepUCTUKa XHMHUYECKHX OJIIEMEHTOB — METaJIOB HAa OCHOBAaHMM WX TIOJIOXKEHUS B
ITepnoguueckoit cucreme xumuueckux osiemeHToB JI. M. MenpeneeBa u crtpoeHust aromoB. CTpoeHue
MeTaJlIoB. Meramnueckas CBA3b M METAJUIMYECKas KpHCTAIIMUYecKas pemeéTKa. ONEeKTPOXUMHUYECKUH psf
HanpsDKeHuH MeTayutoB. Du3MYecKMe M XMMUYECKHE CBOWCTBa MeTayuioB. OOmme crocoObl MONMydeHus
MetasuioB. [IoHATHE O KOPPO3WM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI MX OT Koppo3ud. CriaBbl (CTajb,
YYTyH, TIOPaJTIOMUHHHN, OpOH3a) U MX NPUMEHEHHE B OBITY U MPOMBIIUIEHHOCTH.

[Ienounsle Meramnsl: monokeHue B Ilepuonmueckoil cucreme XuMH4yeckux siaeMmeHToB J[. L
MeHzieneeBa, CTpOGHHE HMX aTOMOB, HaxoAeHHE B mpupone. Dusnyeckne M XUMHYECKHE CBOMCTBa (Ha
npuMepe Hatpusi ¥ Kanus). OKCUIBI U THAPOKCH]IBI HATpUs M Kanusl. [IpuMeHeHue MIeNoYHbIX METaJUIOB U HX
COEMHEHUH.

[leno4Ho3eMenbHbIE METAIUIBl MATHUH 1 KaJIbIMI: ojokeHne B [lepuogndeckoi cucteMe XMMUYECKHX
anemenToB JI. 1. MeHnpeneeBa, CTpoeHHE WX aTOMOB, HaxoXxJeHUE B mnpupoje. Pusmyeckue U XUMHUECKHE
CBOMCTBa MarHus M Kajbliusi. BaxxHeiimue coetuHeHust Kaublust (OKCUJ, TUAPOKCH, coir). JKECTKOCTh BOABI U
CHocoObI €€ ycTpaHEeHHUS.

AmomuHuit: nonoxenue B Ilepuonmmueckoil cucreme xumuueckux sneMeHToB [I. M. Menneneesa,
CTpOEHHE aToMa, HaxokAeHHe B mpupoje. Pu3nyeckue W XMMHYECKHE CBOWMCTBA amoMuHHs. AMQorepHbie
CBOWCTBA OKCHJA U THAPOKCUIA aTFOMHUHUS.

Keneszo: nonoxxenue B [leprnoauueckoii cucreme xumudeckux sneMmento JI. M. Menaeneesa, crpoeHue
aToMa, HaxOXJeHue B npupoae. duszndyeckne M XUMHYECKHE CBOHUCTBA jkene3a. OKCHIIBI, THAPOKCHIBI U CONU
xene3a (II) u xxenesa (III), ux cocras, CBOICTBA U MOTy4CHHE.

Xumuueckuit 3kcnepumenm:.

O3HAaKOMJIGHHE C o00pa3laMd METAUIOB M CIUIABOB, WX (M3MYECKUMH CBOMCTBAMH, H3YydEHHE
pe3yNbTaToB  KOPPO3MM  METauioB  (BO3MOXKHO — HMCIIONIb30BaHHE  BHJCOMATEpPHAIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHSA OKCHJAA KalbIsd M HATPHA C BOJOH (BOSMOXKHO HCIIOJB30BaHKWE BHICOMATEPHAJIOB),
HCCIIeIOBAaHHE CBOMCTB KECTKOM BOMBI, Ipoliecca TOPEHHUs jKele3a B KUCIOpoae (BO3ZMOXKHO HCIIONB30BAHUE
BHUJEOMATEPHUAJIOB), IPU3HAKOB MPOTEKaHMs Ka4eCTBEHHBIX PEAaKIMii Ha MOHBI: MarHWA, KaJbIsA, aTIOMHHHUA,
uunka, kenesa (II) u xenesa (I11), mequ (II), HaOnroneHMe W OMKCaHME MPOIIECCOB OKpPAIIMBAHMS IIAMEHU
WOHAMU HATpPUs, KAIUs M KaJlbIHs (BO3MOXKHO MCIIOJIb30BaHUE BUICOMATEPHUAIIOB), UCCIIEIOBAHUE aM(pOTEPHBIX
CBOWMCTB THAPOKCHIA ATIOMHHUS W THAPOKCHAA IIMHKA, pelIeHHe AKCIEPUMEHTANbHBIX 3a/Jad [0 TeMe
«BaxxHelnme MeTajuibl U UX COEAUHEHUSY.

XuMUS U OKpYKaOIAs cpeaa

BemectBa 1 mMaTtepmansl B MOBCEIHEBHOW XM3HH UEIOBEKa. be3omacHOe HCIONB30BAHKE BEIIECTB U
XUMHYECKHUX peaknuii B ObITy. [lepBast MOMOIIs IPH XUMITYECKUX O)KOTaX M OTPABIICHIAX.

XUMHUYECKOe 3arps3HEHHE OKpYKAIomed cpedbl (TMpeaenbHas IOMYCTHMas KOHIIEHTPAIWS BEMIECTB,
nanee — [1JIK). Porms XuMuM B pemieHnd 3KOIOTHIECKUX TIPOOIIEM.

Xumuueckuit Ikcnepumenm:

n3ydeHne o00pas3oB MaTepruasoB (CTEKIIO, CIUIAaBBl METAJUIOB, IIOTMMEPHBIC MATEPHUAIIHI).

Mesicnpeomemmule ceazu

Peanmzanust MEXIIpeIMETHBIX CBS3€H TpHM W3YYEHHH XUMHHA B 9 Kjacce OCYIIECTBISIETCS dYepes
WCTIONB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSATHHA, TAK W TOHATHH, SBIISIONIMXCS CHCTEMHBIMH IS
OTJENBHBIX MPEIMETOB €CTECTBEHHO-HAYTHOT O IIUKJIA.

OOmme ecTeCTBEHHO-HAyJYHBIE MOHSATHS: HAyJYHBIN (haKT, THIOTe3a, 3aKOH, TEOPHs, aHali3, CHHTE3,
KIaccupuKaIws, IepuoIMIHOCTh, HAOMIOICHNE, SKCIIEPUMEHT, MOJICIIMPOBAaHNE, N3MEPEHUE, MOJIETh, SBICHHUE,
TIAPHHUKOBBIN 3 PEKT, TEXHOIOT U, MATEPHAIIBL.

@duznka: Marepusi, aTtoM, 3JIEKTPOH, NMPOTOH, HEWTPOH, WOH, HYKJIHJ, H30TOINbI, PaJHOaKTHBHOCTS,
MOJIEKYJa, JIEKTPHUYECKUI 3apsis, MPOBOAHHKH, TOMYMPOBOMHHUKH, IUAJICKTPUKH, (DOTONIEMEHT, BEIIECTBO,



Teno, 00BhEM, arperaTHOE COCTOSHEE BEIECTBA, Ta3, PacTBOpP, PACTBOPUMOCTH, KPUCTAJLTMUCCKAs PEIIETKa,
CIUIaBEI, ()U3WYECCKUC BEIMYMHBI, CAWHUIBI HM3MEPCHUSA, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IIBI,
Comnrre.

Buonorus: ¢horocunTes, npixanue, onocdepa, IKOCUCTEMa, MUHEPATEHBIC YIOOPEHUS, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIILHBIC BEIECTBA.

I'eorpadus: atmochepa, ruapochepa, MUHEpaAbl, TOPHBIC TOPOJIBI, IMOJIE3HBIC HCKOMACMEIC, TOILTHBO,
BOJHBIE PECYPCHL



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yNbTaThl OCBOSHHMS ITPOrpPaMMBbl OCHOBHOT'O 0OLIET0 00pa30BaHUs JOCTUTAIOTCS B XOJIE
00y4eHUs] XMMUU B €IMHCTBE Y4eOHOI M BOCITUTATENBHOU NESTENBHOCTH B COOTBETCTBHHU C TPaJULHOHHBIMHU
POCCHHCKMMHU COLMOKYJIBTYPHBIMH ¥ JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMM, IIPHHSTHIMH B OOILECTBE
MpaBWIaMH W HOPMaMH TIOBEAEHHS W CIIOCOOCTBYIOT TIpolleccaM CaMOIO3HAHHS, CaMOpa3BUTUS |
COIMANIU3aLUK 00yJaOIUXCA.

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYarOUIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
TIO3UTHBHBIX [IEHHOCTHBIX OPHEHTAllMd W DPACIIMPEHHUE OINbITa AEATEIHHOCTH Ha €€ OCHOBE, B TOM YHUCJE B
YacTH:

1) maTpuOTHYECKOro BOCIUTAHUS

[EHHOCTHOI'O OTHOIICHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY W HAyYHOMY HACIEIMIO,
TOHUMAaHUs 3HAYCHUS] XMMHYECKOW HAyKW B JKHU3HH COBPEMEHHOro OOIIeCTBa, CHOCOOHOCTH BIIAAEThH
JIOCTOBEPHOH WH(OpMAIMEl O MEepPEeNOBBIX JOCTHXEHUSIX W OTKPBITHAX MHPOBOM M OTEUECTBEHHOH XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MHpPa U OOIECTBA;

2) rpa)IaHCKOro BOCIIUTAHUS

MNpeACTaBJICHUA O COLMAJIbHBIX HOpMax M IpaBUJIaX MEKIUNYHOCTHBIX OTHOIIICHU# B KOJIJICKTHUBC,
KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIIENOBATENbCKOM, TBOPUECKOH U
Apyrux BuUJaX ACATCIbHOCTHU, TOTOBHOCTU K pa3H006pa3H0171 COBMECTHOM JACATCIIBHOCTU MPU BBINIOJIHCHUN
y‘IC6HbIX, IMO3HABATCIbHBIX 3a7a4, BBINIOJHCHHUN XUMUYCCKHUX IKCICPHUMCHTOB, CO3JaHUN y‘le6HI)IX IPOCKTOB,
CTPpEMJICHUA K B3aUMOIIOHMMAHWIO M B3aMMOIIOMOIIHN B IIPOLECCE 3TOM y‘leGHOﬁ JACATCIIBHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHUE M INOCTYIKH CBOMX TOBApUILEH C MO3MLUM HPAaBCTBEHHBIX U IPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI IIOCIIEICTBUM IIOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKHE IIPEACTABICHUSI O BEIIECTBE W XUMHUYECKOM pEaKLUH, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAayKM M COCTaBJIAIOINME OCHOBY JUISl NMOHMMAaHHs CYLIHOCTH Hay4HOH
KapTHHBI MHPA, IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS MPUPOIbI, B3AUMOCBSI3X YETIOBEKA C
MIPUPOIHOM CPEAOH, O POIM XMMHUU B IIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

NI03HABaTENIbHBIC MOTHUBBI, HANPABJICHHbIC HA MOITYYCHUE HOBBIX 3HAHUH IO XMMHUH, HEOOXOIUMBIE VIS
00BsICHEHUsSI HAONIOaeMBIX MPOLECCOB U SIBJICHHM, IMO3HABATEIbHON, WH()OPMAIMOHHON W YHTATENHCKON
KYJIBTYpPBI, B TOM YHCJI€ HABBIKOB CAMOCTOATEIBHOIN PadOThl ¢ yueOHBIMHU TEKCTaMH, CIPaBOYHON JINTEPaTypoOH,
JOCTYIHBIMH TEXHHYECKUMHU CPEACTBAMH MH(OPMALIOHHBIX TEXHOJIOTHIA;

HHTEpeC K OOYYeHHI0O M IIO3HAHMIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH M  CIIOCOOHOCTH K
€aMo00pa30BaHMIO, IPOSKTHOM U HCCIEI0BATENLCKON AESATEIILHOCTH, K OCO3HAHHOMY BBIOOPY HalPaBIEHHOCTH
1 YpOBHS OOYyUYEHHS B JaJIbHEHIIIEM;

4) popMupoOBaHUSs KYJIbTYPHI 310POBbS:

OCO3HaHMWE IIEHHOCTH JKU3HM, OTBETCTBEHHOIO OTHOIICHMS K CBOEMY 3[0pPOBBIO, YCTAaHOBKM Ha
3JI0pPOBBIM 00pa3 *KHU3HU, OCO3HAHUE TOCIEICTBUI M HENPUSATHE BPETHBIX MPUBBIYEK (YIIOTPEOICHNS aJIKOT O,
HapKOTHKOB, KypeHUs1), HEOOXOJUMOCTH COOIIOICHNUS MPaBMII O€30ITACHOCTH MIPHU OOpAIIEHUH ¢ XUMIYECKIMH
BEIIECTBAMH B OBITY M PEATbHOM KU3HH;

5) Tpya0BOro BocIMTAHUA:

MHTEpEC K MPAKTHYECKOMY H3YYEHHIO MPOecCHil M Tpyda pa3iIudHOrO Poja, YBaKEHHE K TPYAY H
pe3ynbTaTaM TPYIOBOH AEATEIHHOCTH, B TOM YHCIIE Ha OCHOBE NPUMEHEHHS NMPEIMETHBIX 3HAHWH MO XHMWH,
OCO3HAHHBIH BBIOOp HWHIMBHIAYAJBHOM TPACKTOPHH IIPOJODKCHHS OOpa3oBaHMSA C YYETOM JIMIHOCTHBIX
WHTEPECOB W CHOCOOHOCTH K XHMHH, OOIISCTBEHHBIX WHTEPECOB W  IOTPEOHOCTEH, YCIIEITHON
po()eCCHOHANBHON AEATENBHOCTH W PA3BUTHSI HEOOXOAWMBIX YMEHHWH, TOTOBHOCTH aJalTHPOBATHCA B
npoeccoHaNBHON cpee;

6) 9K0JIOrHIECKOr0 BOCTIUTAHMSI:



9KOJIOTMYECKH I1eJIeco00pa3Hoe OTHOIIEHHE K TPHPOJE Kak MCTOYHWKY SKU3HM Ha 3emie, OCHOBE e
CYIIECTBOBAHUS, TOHNMaHKE [IEHHOCTH 3JI0POBOT0O M 0e301MacHOro oopasa *HU3HH, OTBETCTBEHHOE OTHOIICHUE K
COOCTBEHHOMY (HM3MYECKOMY M IICHXHYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJICHHSI MpPaBUII
0e30I1acHOrO ITOBEJICHUS ITPH paboTe ¢ BEUIECTBAMH, a TAKXKE B CHUTYAIUSIX, YIPOXKAIOMINX 37I0POBBIO M )KU3HU
JIIOJIEH;

CIIOCOOHOCTY MPHUMEHSATH 3HAHMS, MTOIydaeMble NPHU M3YYEHHN XMMUH, JUIS PEIIeHUsl 3aj1ad, CBSI3aHHBIX
C OKpyXarolled IpUpOIHOW Cpenoi, AnsS MOBBILIEHHS YPOBHA SKOJIOTMYECKOM KYyJIbTYPbI, OCO3HAHHUSA
IJI00aJBHOTO XapakTepa HKOJOTHYECKHX MNpoOJIIeM M IyTeH HMX peleHus IMOCPEACTBOM METO/I0B XHMUH,
9KOJIOTHUECKOI'0 MBIIIUIEHHS, yYMEHHsS PYKOBOACTBOBATbCSI MM B II03HABATENbHOW, KOMMYHUKAaTHBHOH H
COLIMANBHOM MTPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBIE Il (POPMHUPOBAHMS MHUPOBO33PEHUS
oOIlleHayYHbIe TOHATUS (3aKOH, TEOpHs, NPHUHIMI, TUIOTe3a, (akT, cHUcTeMa, IMPOIecc, JKCIEPUMEHT W
Jpyroe.), KOTOpble HCIONBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEAMETaxX W IO3BOJAIOT Ha OCHOBE
3HaHUH W3 JTUX NpenMeTroB (OpMHUPOBATH MpPEACTaBICHUWE O IIEIOCTHOW HAay4yHOH KapTHHE MHpa, |
YHUBEpCaJbHbIE y4eOHblE NeicTBHS (IO3HABAaTENbHBIE, KOMMYHUKATHBHbBIE, PETYISTHBHBIE), KOTOpBIE
obecreunBarT GOPMUPOBAHHE IOTOBHOCTH K CAMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO Y4eOHOM
JeSITeNbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIe qeficTBUSA

Ba3oBble Jiornyeckue eiicTBusA:

YMEHHUS UCIIOJIb30BaTh HpI/IéMbI JIOTUYCCKOI'0 MBIIIJICHUS TIPU OCBOCHUU 3HAHMIL: PpacKpbIBaTb CMBICII
XUMHUYECKUX ITTOHATHHN (BI)I)]@IISITI) X XapaKTEpHbIC IIPHU3HAKHU, YCTAaHABJIMBAaTb B3aWMMOCBA3b C APYrUMHU
HOHﬂTHﬂMH), HCIIOJIBb30BAaTh INOHATUA IJIA 06’bHCHeHI/I${ OTACJIBHBIX d)aKTOB )51 ﬂBJ’ICHHﬁ, BBI6I/IpaTb OCHOBaHHUA U
KpPUTEpUH Ul KIaCCU(UKAIMM XUMUYECKUX BEIIECTB M XUMHUYECKUX DPEaKLUH, yCTaHAaBIMBATh NPUYMHHO-
CIICICTBEHHBIE CBA3M MEXIY OOBEKTaMH H3Y4YCHHS, CTPOMTH JIOTHYECKHE PACCYXKICHUS (MHIYKTHUBHBIE,
JEeIyKTHBHBIE, 110 aHAJIOTUH), IeNIaTh BBIBOJBI U 3aKIIFOUCHUS,;

yYMEHHE IIPUMEHATH B MPOLIECCE TO3HAHUS MOHATHA (IPEIMETHBIE U METANPEIMETHbIC), CHMBOIMIECKHE
(3HAaKOBBIE) MOJIEIH, UCHONb3YEMbIE B XUMUH, TIPEOOPa30BLIBATE IIMPOKO MPUMEHSIEMBbIE B XUMHU MOJIEIIbHbIE
NpEeICTaBICHUS — XMMHYECKMH 3HAK (CHMBOJ DJIEMEHTa), XUMHYecKass (GopMyaa W ypaBHEHHE XMMHYECKOH
peakuuy — IpH peIICHHH Yy4eOHO-TIO3HABAaTENbHBIX 3ajJadu, C YYETOM O3THX MOJENBHBIX MpEICTABICHUN
BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH HM3Y4aeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB U
XMMHYECKHX PEeaKLHH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, IIPUYNHHO-CIECICTBEHHBIE CBSI3M M IPOTUBOPEYHS B
H3y4aeMBbIX IIpoLeccax U sIBICHUSX.

Ba3oBble ncciieioBaTe/IbCKUeE JeCTBHS

YMEHHE UCIIOIb30BaTh [I0CTABJIECHHbIE BOIIPOCHI B KAUECTBE HHCTPYMEHTA MO3HAHUS, a TAK)KE B KaUeCTBE
OCHOBBI 17151 (HOPMHUPOBAHUS THUIIOTE3HI 110 IPOBEPKE NPABUIIBHOCTH BBICKA3BIBAEMBIX CY)KICHHH;

MIPUOOPETEHNE OIBITA IO TUIAHWPOBAHUIO, OPTAaHU3ALMK U MPOBEICHUIO yIEHHUECKUX KCIIEPUMEHTOB,
yMeHHE HaOIroJaTh 3a XOJOM IIPOIECca, CaMOCTOSTENBHO NMPOTHO3HMPOBATH €r0 PE3ynbTaT, (POpMYITHpOBATH
0000IICHMSI W BBIBOABI 10 pE3yabTaTaM MPOBEAEHHOTO OIBITA, MCCIEIOBAHUS, COCTaBIATh OTYET O
MIpOJeIaHHON paboTe.

Padora ¢ undopmanueii:

yYMEHHE BBIOWpaTh, aHAJIM3UPOBATH M HMHTEPIPETHPOBATh MH(OPMALMIO PA3IMYHBIX BHIOB U (opm
MIPE/ACTABICHUS, TOMYy4aeMyl0 W3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSIpHAS JHMTEpaTypa XHMHUYECKOTO
coJZiepKaHMsl, CIIPaBOYHBIE TOCcOOWs, pecypchl VHTepHeTa), KPUTHYECKH OIEHHWBATh INPOTHBOPEYMBYIO U
HEIOCTOBEPHYIO WH(POPMAIIUIO;

YMEHHE NPHUMEHITh pa3jIWdHblE METOABI M 3alpockl MpW TOWUCKE W oTrOope uHpopMamuum u
COOTBETCTBYIOIINX JAHHBIX, HEOOXOMMMBIX JJIsI BBINOJHEHUS YYeOHBIX M TO3HABATENBHBIX 3a7ad
OIIPEIETIEHHOTO THIIA, MPHOOPETEHHE ONMbITAa B 0OJIACTH MCIOIB30BAaHMS MH(OPMAIIIOHHO-KOMMYHHKAaTHBHBIX
TEXHOJIOTUH, OBJIAJECHUE KYyJIbTypOH aKTHUBHOTO HCIOIAB30BAHUSA  PA3JIMYHBIX IOHCKOBBIX  CUCTEM,
CaMOCTOSATENLHO BHIOMPATh ONTUMAJIBHYIO (hOPMY MpeICTaBIeHHsT HH(OpMAIMN U WITIOCTPUPOBATH periacMble
3a[a9i HECIIOKHBIMH CXeMaMHU, AnarpaMMaMu, IpyrumMu opmMaMu rpadyki 1 NX KOMOMHAINSIMH;



YMEHHE HWCIONB30BaTh W aHAIM3MPOBATH B MpOIECCe YIeOHOW WM WCCIE0BATENECKOW JCSSTEIHPHOCTH
MHPOPMAIUIO O BIMSHHUU MTPOMBIIUICHHOCTH, CEIECKOTO XO3SICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAOIICH
MIPUPOAHOM Ccpebl.

KoMMyHHKaTHBHBIC YHUBePCATbHbIEC y4eOHbIe IeiiCTBHS:

YMEHUS 3a/1aBaTh BOMPOCH (B XoJ¢ Auajiora u (WIin) JUCKYCCHH) TIO CYIIECTBY OOCY)KIACMOH TEMBI,
(hOopMYITHPOBATH CBOU MPEIUIOKECHUS OTHOCUTEIHHO BBITOTHCHUS TPEIIOKCHHOM 3aIaH;

YMEHHSI TPEACTaBIATh TOIYYEHHBIE pE3YJNbTaThl IO3HABATEIBHON JIEATENBHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JeJlaTh MPEe3eHTAIMI0O PE3YIbTaTOB BBIMOIHEHUS XUMHUYECKOIO OJKCIEPUMEHTA
(J1abopaTopHOTO OMbBITA, JTA00PATOPHON PaOOTHI O UCCIICTOBAHHIO CBOWCTB BEINECTB, YICOHOTO IIPOCKTA);

YMEHUS y4eOHOrO0 COTPYJHMYESCTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATCIBHOM U
HCCIICIOBATEIILCKON EITEIPHOCTH NPU PEIICHUY BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE ydéra OOIIMX MHTEPECOB
U COTJIaCOBaHMS MO3HMIUHN (00CYXIEHHUS, 0OOMEH MHEHHSMH, «MO3TOBBIC IMTYPMBbD», KOOPIUHAIIMS COBMECTHBIX
JICHCTBUH, OMpEIeIeHUEe KPUTEPUEB 110 OIICHKE KaYeCTBA BITOJIHCHHOW Pa0OTHI U IPYTHE).

PeryasiTuBHbIE YHMBEPCAJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE  CaMOCTOSTENIbHO  OMNPENeNATh IEeNH  JESTeNbHOCTH, IUIAHUPOBaTh,  OCYLIECTBJIATD,
KOHTPOJIMPOBAaTh M TPU HEOOXOAUMOCTH KOPPEKTHPOBAThH CBOIO JICATCIBHOCTh, BBIOMpATh Haubojce
3¢ peKTUBHBIE CIIOCOOBI pelleHHs] Y4YEeOHBIX W I03HABaTEJbHBIX 3allad, CaMOCTOSTENBHO COCTaBJIATh WM
KOPPEKTUPOBAThH IIPEUIOKEHHBIN AJITOPUTM JECHCTBUI IIPU BBINOJHEHUU 3a4aHUNA C YYETOM IOIYYEHHsI HOBBIX
3HAHUH 06 1/13y11aeMbe O6’])CKTaX — BCIIECTBAX U pCaKIUiAX, OUCHUBATL COOTBETCTBUC nonyquHoro pe3ym)TaTa
3asIBJICHHOM LIeNTH, YMEHHE UCTIONB30BaTh U aHATM3UPOBATh KOHTEKCTHI, NIpe/ylaraeMble B YCIIOBUH 3aIaHHH.

IMPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pe3yNbTATOB IO OCBOSHHIO O0S3aTENBHOTO COJEPIKaHHs, YCTaHOBJIEHHOTO
JaHHOHM QenepanbHOl pabodell MPOrpaMMoOM, BBIACIAIOT: OCBOCHHBIE OOYUYAIOIIUMMUCS HAay4dHbIE 3HaHUSA,
YMEHHSI U CHOCOOBI NEHCTBHM, crieluduuecKie Ui MpeAMETHOW 00sacTh «XUMHUS», BHIbI JESTEIBHOCTH IO
MOJIYYEHHIO HOBOTI'O 3HAHUS, €r0 MHTEPIIPETAlnH, [IPeoOpa3oBaHHUI0 U TPUMEHEHHIO B PAa3lIMUHBIX YUEOHBIX W
HOBBIX CHUTYaIIHsX.

K koHiy oOyuenust B 8 kilacce mpenMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa)KaTh

c(OPMHUPOBAHHOCTh y OOYUAIOIIUXCS YMEHHIA:

®  pacKphIBaTh CMBICI OCHOBHBIX XWMHYECKUX IIOHATHH: aTOM, MOJEKYJa, XMMHYECKHI 3JIEeMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMech (OXHOPOAHAS M HEOAHOPOIHAS), BAJICHTHOCTD,
OTHOCHUTEIIbHASl aTOMHAasi U MOJIEKYJspHas Macca, KOJMYECTBO BEIEeCTBa, MOJb, MOJIpHAs Macca,
MaccoBas [JONIS XUMHYECKOIO 3JIEMEHTa B COSOMHEHHH, MOJSPHBIA 00BEM, OKCHI, KHCIIOTA,
OCHOBaHHE, COJb, JIIEKTPOOTPULIATENEHOCTb, CTEHEHb OKHCIEHMS, XHMHUYECKas PpeaKis,
KIacCU(UKaUs peakluil: peakuud COCOUHEHHs, PEeaKMU PasIOKeHHUs, PEaKLHd 3aMelleHHs,
peakuun oOMeHa, 9K30- U JHAOTEPMHUYECKUE PEaKIUH, TEIUIOBOH A((eKT peakiuu, sapo aToMa,
SJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOWTallb, pajdyC aToMa, XUMHYECKas CBs3b, MOJSpHAs H
HeNoJsIpHast KOBaJICHTHasl CBA3b, WOHHAsl CBSA3b, MOH, KATHOH, aHWOH, PacTBOp, MaccoBas MO
BelecTBa (IIPOIeHTHAsI KOHIIGHTPALUs) B PAaCTBOPE;

®  UIIOCTPHPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX MOHATUA M NPUMEHSATH 3TH NOHATHS IPH
ONMCAaHUH BELIECTB M UX NPEBPAILECHHH;

®  [CIOJB30BATh XHMHYECKYI0O CHMBOJIMKY JUIA COCTaBJIeHHs (OpMyn BEUIECTB M YpaBHEHHH
XUMUYECKUX PEAKLINMT;

®  OmpeAeNATH BAaJCHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHHMSX, CTEIECHb OKWCICHHS
9JIEMEHTOB B OWHApHBIX COCAWHEHHAX, NPHHAJIEKHOCTH BEIIECTB K ONpENeNEHHOMY KIaccy
coeJMHEeHUI 1Mo (GopMysaM, BUI XMMHYECKOW CBS3M (KOBaJICHTHas W WOHHAs) B HEOPraHMYECKHX
COCIIMHEHUSIX;

e packpbiBaTh cMbica Ilepuoguueckoro 3akona . M. MenaeneeBa: 1eMOHCTpUpPOBaTh MOHUMAHHE
MEPHOANYECKON  3aBHCHMOCTH CBOMCTB XHMHYECKHX OJJIEMEHTOB OT WX TIOJIOXKEHHS B
[lepnoanyaeckoii cucreme, 3aKOHOB COXpPAHEHMs MacChl BEILECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs, 3aKOHa ABOTaJpo;



ONMCHIBATE W XapaKTepu3oBaTh TaOMMuHylo ¢opmy Ilepronmyueckoil CHCTEMBI XHUMHUYECKHX
9JIEMEHTOB: pa3jiNyaTh IOHATHS «TJaBHas Hoxarpynma (A-rpymnma)» u «modounas moxarpynma (b-
rpymnima)», Manble 1 OoNbIINe MEepHObl, COOTHOCUTH 0D03HAYEHUs, KOTOphIE MMEIOTCS B Talnuie
«I[lepmognueckast cucremMa xuMudeckux odnemeHToB JI. WM. MenzneneeBay ¢ UYUCIOBBIMH
XapaKTepPUCTUKAaMH CTPOEHUsI aTOMOB XMMHUECKUX JIEMEHTOB (COCTaB M 3apsi sipa, odIee Yrcio
9JIEKTPOHOB U pacnpeiesIeHHe UX 10 JIEKTPOHHBIM CII0SIM);

KJIaccU(pUIIMPOBaTh XMMUUECKUE AIEMEHTHI, HEOpPraHMYeCKHEe BEUIeCTBa, XUMHUYECKHE peakiuu (1o
YHCITY U COCTaBY YYaCTBYIOIIMX B PEaKIHH BEIIECTB, [0 TEIUIOBOMY (P (EKTY);

XapaKkTepru3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEHIECTB pPAa3JIMYHBIX KJACCOB,
MOATBEPXKAsi ONHMCAHWE TPHMEPaMHU MOJEKYISIPHBIX YPaBHEHHH COOTBETCTBYIOMIMX XHUMHYECKHX
Ppeaxiuii;

NPOrHO3MPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOTO COCTaBa, BO3MO)KHOCTH
NPOTEKaHUSI XUMUYECKHUX MPEBPALICHUH B PA3IMYHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJEKYISPHYI0 M MONSPHYIO MAaccChl BEIIECTB, MAacCOBYIO OO
XMMHYECKOTO JJIeMEeHTa 1o (opMysie COEAMHEHHUs, MacCOBYIO JOJIO BEIIeCTBa B pacTBOpE,
NPOBOJUTH PACUETHI O YPABHEHUIO XUMUYECKON peaKini;

NPpUMEHATE OCHOBHBIC OII€palliu MBICITUTEILHOM JACATCIbHOCTU — aHaJu3 U CHUHTE3, CpaBHCHUC,
0000IIIeHHe, CHCTEMAaTU3alNI0, KIACCU(HUKAIMIO, BBIABICHHE MPHUYUHHO-CICICTBECHHBIX CBSI3CH —
JJIA U3YyUCHUSA CBOMCTB BCIICCTB U XUMHYCCKHUX peaKuMﬁ, €CTECTBCHHO-HAaY4YHbIC METOAbI ITO3HAHUS
— HaOJIIo/IeHNe, N3MEpEeHne, MOJICIMPOBAaHUE, SKCIIEPUMEHT (peaibHbIA 1 MBICIICHHBIN);

CIIEIOBATh TMPAaBHJIAM IOJb30BAHHUS XHMHUYECKOW TOCYIOHW W J1abOpaTOpHBIM O00OpYZOBaHHEM, a
TaKKE IIpaBUJIaM o6paLueH1/m C BCIIECTBAMU B COOTBETCTBHUU C HMHCTPYKIHAMH I10 BBITIOJTHEHUIO
71a00paTOPHBIX XUMUYECKHX OIBITOB II0 TMONYYEHHI0O ¥ COOMPAaHUIO Ta3000pa3HbIX BEIECTB
(Bomopoma u KHCIOpOJa), TPHTOTOBJICHHIO PAaCTBOPOB C ONpeneléHHOW MaccoBOHM moneit
pacTBOPEHHOTO  BEILECTBA, IUIAHUPOBaTb M IPOBOJUTh XUMMYECKHE 3KCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB LIETOYEH M KUCIOT C IOMOIIBIO HHAUKATOPOB (JIakMyc, (heHondranent,
METHJIOpPAaHX U APYTHe).

K koHiy oOyuenust B 9 Kilacce mpenMeTHblE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa)KaTh
c(OPMHUPOBAHHOCTh y OOYUAIOIIMXCSI YMEHHA:

PAacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHH: XUMUYECKUH AJIeMEHT, aTOM, MOJIeKyia, HOH,
KaTHOH, aHHOH, IPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIHHOCTD,
CTEMEeHb OKUCIICHUsI, XUMHYECKasl PEaKIusi, XAMUIECKas CBSA3b, TEILUIOBOU A((EKT peakiuu, MoJb,
MOJISIPHBI 00BEM, PAcCTBOp, DJEKTPOIHUTHI, HEIJIEKTPOIMUTHI, DJIEKTPOIUTHYECKAS IUCCOLMAIINSA,
peaKkuuy MOHHOrO OOMEHa, KaTalu3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE
peaxIyy, OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN, OKUCIUTENh, BOCCTAHOBUTENH, OKUCIICHHIE 1
BOCCTAHOBJICHHE, aJUIOTPONUs, aM(OTEpHOCTh, XUMHYECKas CBSA3b (KOBaJCHTHAs, HWOHHAS,
MeTaJUTMYecKast), KpPUCTAUTMYECKass pemérka, CKOpPOCTh XHMHUYECKOH peaKlHd, MpenelbHO
nonyctuMas koHuenTpauus [1IK Bemectsa;

WUTIOCTPUPOBATH B3aMMOCBA3h OCHOBHBIX XUMHYECKHX TOHSATHA M MPUMEHATH 3TH TOHATHA TMPH
OITMCAHWH BEIIECTB U X IPEBPAIICHUH;

WCTIONB30BAaTh XUMHUYECKYI0O CHMBOJHKY UISI COCTaBlIeHHA (HOPMYT BEHmIECTB M YpaBHEHHH
XUMUYECKUX PEAKLINMT;

OIIPENIeNATh BAaJCHTHOCTh W CTENEHb OKWCICHHS XWUMHUYECKHUX JJEMEHTOB B COSAWHCHHSX
Pa3IUYHOTO COCTaBa, MPHUHAMICKHOCTh BEMIECTB K ONPEACIEHHOMY KIIacCy COEAMHEHHWHA 10
dbopmynaM, BUI XUMHYECKOH CBs3M (KOBAJICHTHAs, MOHHAS, METAIUIMYECKas) B HEOPTaHUYIECKUX
COCAMHEHMSX, 3apsA] HMOHA TI0 XUMHUYECKOW (opMmyne, XapakTep Cpeasl B BOJHBIX PacTBOpax
HEOPTaHMYECKUX COSIMHEHHN, THIT KPHCTAIDTHYECKON PEeMIETKA KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMbicn Ilepuogmueckoro 3akonHa [I. M. MengeneeBa M JEMOHCTpUPOBATH €ro
MIOHUMAaHKEe: OIHCHIBATE W XapakTepu3oBaTh TabnmuHyto ¢opmy Ileprogmdeckoll CHUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3IMyaTh IOHATUS «TJIaBHAS moArpymnma (A-Tpymma)y U «ImoOodHas



noarpyma (b-rpymnma)y», Mansie 1 60JbIINE TIEPUO/BI, COOTHOCUTH 0003HAUCHNUSI, KOTOPBIE HMEIOTCS
B NEpPHOJMYECKON Taliuie, ¢ YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XUMHYECKHX
9JIEMEHTOB (COCTaB U 3apsii sapa, OOIIee YNCIIO AIEKTPOHOB M PaclpeieeH e UX 10 3JIEKTPOHHBIM
CIIOSIM), OOBSICHAITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIWHEHUH B
TIpe/ieNiaX MaJIbIX NIEPUOIOB U INIABHBIX MOATPYIII C YIETOM CTPOEHHS UX aTOMOB;
KJIaccU(pUIIMPOBaTh XUMHUUECKUE AIIEMEHTHI, HEOpPraHMYEeCKHE BEUIeCTBa, XUMHUYECKHE peakunu (1o
YHCIIy M COCTaBY YYacTBYIOUIMX B PEAaKIUH BEUIECTB, 110 TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHIO
CTENeHel OKHMCIEHH XUMHUYECKHX DJIEMEHTOB);

XapakTepu3oBaTh (ONHCHIBATH) OOIMME W CHEMU(PHIECKHE XHMUYECKHE CBOWCTBA NPOCTHIX U
CIIO)KHBIX BEIIECTB, IOATBEPIK/AAsi ONMCAHUE NMPUMEPAMU MOJEKYJSPHBIX M WOHHBIX YpaBHEHHH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHH;

COCTABIIATh YPABHEHUS DJIEKTPOJIUTHYECKOH AMCCOLMALMU KUCIOT, IeJoueld M Cosel, MONHbIE U
COKpalI€HHbIE ypaBHEHWS PEakKIMii HOHHOrO OOMEHa, ypaBHEHMs PEaKLUi, IOITBEPKAAOIINX
CYILIECTBOBaHUE T€HETUYECKOMN CBSI3M MEX/Ty BELIECTBAMH Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYHIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX DPEAKIMH MOCPEICTBOM COCTAaBIICHHUS
JIEKTPOHHOr 0 OanaHca 3TUX PeaKIHi;

IMPOrHO3UpoOBaTH CBOMCTBA BCHICCTB B 3aBUCUMOCTH OT HUX CTPOCHHA, BO3MOXHOCTH IPOTCKAHUA
XUMHWUYECKHUX l'lpeBan_[eHI/Iﬁ B pas3JIMYHbIX YCIOBHUAX;

BBIYUCIIATH OTHOCHTEIBbHYIO MOJEKYISPHYI0O M MOJAPHYIO MAaccChl BEIIECTB, MAacCOBYIO IOJIIO
XMMHYECKOT0 3JeMeHTa Mo (opMyae COEAMHEHMs, MAacCOBYIO JOJNIO BEIIeCTBA B PACTBOPE,
IIPOBOAUTE PACUETHI 10 YPABHEHUIO XUMUYECKOH PEAKLIUM;

coOJIoaTh IMpaBMiia MOJNB30BAHUS XUMHYECKOW MOCYAOH M J1abopaTOpHBIM 00OpYyIOBaHHEM, a
TaKK€ MpaBujIa O6paLHeHI/I$I C B€HIECTBAaMM B COOTBETCTBHH C MHCTPYKIUSIMHU.

K xoHiy obydenuss B 9 JONOTHUTENBLHOM KJjacce IPEAMETHBIC Pe3yabTaThl HAa 0a30BOM YpPOBHE
JIOJKHBI OTPaXKaTh ¢()OPMUPOBAHHOCTh y O0YUYAIOIIUXCS YMEHH:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHITUI: XUMHYECKUI 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHHOH, IIPOCTOE BELIECTBO, CIIOXKHOE BEILECTBO, BAJIEHTHOCTH, AJIEKTPOOTPHUIATEILHOCTS,
CTEeNeHb OKUCIICHHs, XUMHYECKasi PeaKLys, XUMUUECKas CBs3b, TEIUIOBOM 3(PQEKT peakiuy, Mob,
MOJISIpHBI 00BEM, pPacTBOpP, 3JIEKTPOIHUTHI, HEIIEKTPOIHUTHI, 3JIEKTPOIUTHYECKas IUCCOLMALNS,
peaKkuuy MOHHOrO0 OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMbIE M HEOOpaTUMBbIE
pEaKLuy, OKUCINTENbHO-BOCCTAHOBUTENbHBIE PEAKIUHU, OKHCIUTEh, BOCCTAHOBUTENb, OKHCIEHHE U
BOCCTaHOBJIEHHE, aJUIOTPONHKS, aM(pOTepPHOCTh, XHMHUUYECKas CBA3b (KOBaJCHTHAs, HWOHHaf,
MeTaJUTHuecKas), KpUCTaJUINUECKasl peléTka, KOppo3usl METaJUIOB, CIIABbI, CKOPOCTh XMMHUUYECKOH
peaxuu, npenenbHo fomycrumas koHuenTpaus I[1JIK Bemectsa;

WITIOCTPUPOBATh B3aHMMOCBSI3b OCHOBHBIX XMMUYECKHX IMOHSATHH M MPUMEHSTH 3TU MOHATHS IpU
OIMCAaHNH BEUIECTB U UX IPEBPAICHUH;

UCIIONB30BaTh XUMHUYECKYIO CHMBOJHKY [UIS COCTaBIEHHS (DOPMYN BEIIECTB W YpaBHEHHH
XUMUYECKUX PEaKLUM;

ONPEACNATh BAJCHTHOCTh W CTENEHb OKHCIECHHS XHMUYECKHX OJJIEMEHTOB B COCTMHEHMAX
Pa3IUYHOTO COCTaBa, IPHHAMIEKHOCTh BEIIECTB K ONPEAENEHHOMY KJIAcCy COEAMHEHHH IO
¢dbopMynaM, BHI XUMHYECKOH CBs3M (KOBaJIEGHTHAs, WOHHAs, METAJUIMUECKas) B HEOPraHMUYECKUX
COCMHEHMSIX, 3aps] HMOHAa MO XHUMHUYECKOH (opmyre, XapakTep cpensl B BOIHBIX PacTBOpax
HEOPTaHUYECKUX COSANHEHUH, THIT KPUCTATHIECKON PEIETKH KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMbicn Ilepuogmueckoro 3akoHa J[[. WM. MeHgeneeBa U JEMOHCTPUPOBATh €r0
MOHMMAaHHE: OMKCBIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ileprommueckoil cucremsl
XUMHYECKHX JJIEMEHTOB: pa3iIMyaTh IOHATHS «TJaBHAS MmoArpymnma (A-Tpymma)y U «ImoOodHas
moarpynma (b-rpymma)», Masie u OONbIIHIe TePHOABI, COOTHOCHTH 0003HAUEHHSI, KOTOPBIE HMEIOTCS
B TEPHOJMYECKON TaOiuIe, ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB XHMHYECKHX
3JIEMEHTOB (COCTaB U 3apsi sapa, OOIIee YNCII0 IEKTPOHOB M PACIPEAEIEHHE UX 10 3JIEKTPOHHBIM



CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHNHU CBOWCTB 3JIEMEHTOB M UX COEIMHEHHH B
TIpe/ieNiaX MaJIbIX IIEPHUOIOB U IIABHBIX HOATPYIII C YYETOM CTPOEHHS UX aTOMOB;
KJIacCHU(UIIPOBAaTh XUMHUUECKUE IIEMEHTHI, HEOpPraHMYECKHE BEIIeCTBA, XUMHUYECKHE peaknuu (1o
YHUCITy M COCTaBY YYacTBYIOUIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY 3((EKTy, M0 U3MEHEHHUIO
CTENeHEel OKHUCIEHH XUMHUYECKHUX DJIEMEHTOB);

XapakTepru3oBaTh (ONHCHIBATH) OOIMIME W CHEMUPHUIECKHE XHMUYECKHE CBOWCTBAa NPOCTHIX U
CIIO)KHBIX BEIIECTB, IOATBEPIK/AAsi ONMCAHUE NMPUMEPAMU MOJEKYJSPHBIX M WOHHBIX YpaBHEHHH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHH;

COCTaBJIATh YPaBHEHHS JIIEKTPOJIUTHYECKOH AWMCCONMAIMN KHUCIOT, IIENOYeld W COJEH, IONHBIE H
COKpalI€HHbIE ypaBHEHWS PEaKIMii HOHHOIO OOMEHa, ypaBHEHMS PEaKLUH, ITOATBEPKAAIOIINX
CYILIECTBOBaHUE T€HETUYECKOMN CBSI3M MEX/Ty BELIECTBAMH Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYHIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH MOCPEICTBOM COCTAaBIICHHUS
AJIEKTPOHHOT 0 OajlaHca 3THX PEaKIUii;

NPOrHO3MPOBATh CBOWCTBA BEIECTB B 3aBHCUMOCTH OT MX CTPOEHHS, BOSMOXXHOCTH IPOTEKAHHs
XMMHUYECKHX MPEBPAICHU B Pa3IMYHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCHUTEIBHYI0 MOJIEKYSIPHYI0O M MOJSPHYIO MAacChl BEIIECTB, MAacCOBYIO JIONIO
XMMHYECKOTO JJieMeHTa 1o (opMysie COCAMHEHHUs, MacCOBYIO JOJIO BEIIeCTBa B pacTBOpE,
IIPOBOUTE PACUETHI 10 YPABHEHUIO XUMUYECKOH PEAKLIUM;

cOOJIoaTh TMpaBMIa IOJNB30BAHUS XUMHYECKOW MOCYAOH M JabopaTOpHBIM 00OpYIOBaHHEM, a
TaKKE IIpaBuJia o6paLueH1/m C BCIIECTBAMU B COOTBETCTBUM C HHCTPYKIHUAMU II0 BBINIOJIHEHHIO
71a00paTOPHBIX XUMUYECKHX OIBITOB I10 TMONYYEHHI0O U COOMPAaHUIO Ta3000pa3HbIX BEIECTB
(aMMHaKa U yrieKuciIoro rasa);

NPOBOJIUTH PEAKIIUH, MTOJTBEPIKAAIOIINE KAUECTBEHHBI COCTAB Pa3IMYHbIX BEIECTB: PACIO3HABATH
ONBITHBIM ITyTEM XJIOPUA-, OpoMUI-, HOOU]-, KapOoHaT-, ochaT-, CHIMKAT-, Cynb(at-, THAPOKCU-
UOHBI, KAaTUOHBI aMMOHHUSI U MOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX pacTBOpax
HEOPraHMYECKUX BEILECTB;

NPUMEHITH OCHOBHBIC OINEPAIMM MBICIUTEIBHON JEATEIBHOCTH — aHAINW3 U CHHTE3, CPaBHEHHE,
0000IIIeHNe, CHCTEMATH3alMIO, BbIABICHHE IPUYMHHO-CICACTBEHHBIX CBS3€H — U1 W3Y4eHUS
CBOICTB BEIIECTB M XHMMHYECKHX PpEAKLMUH, €CTeCTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HAONMIOZEHUE, UW3MEpPEHHEe, MOJCIMPOBAHUE, OJKCIEPHUMEHT (pealbHbli U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

HaumenoBanue KojaunyecTBO 4acoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoTbI padoThI
Paznen 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XUMHSA — BakHas
11 00J1aCTh €CTeCTBO3HAHUS 8 3 bubnuorexa [JOK
' U [IPAKTHYECKOU https://m.edso0.ru/7f41837¢c
JESITEILHOCTH YEJI0BEKA
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaKkiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 27
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYECKUX BelllecTB
51 Bosznyx. Kucnopoa. 6 1 bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsitue o bubnuoreka [JOK
2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopbl. 5 1 bu6mmoreka [JOK
' [Tousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KI1aCChI
2.4 HEOpPraHu4IeCKuX 11 1 1 bubmorexa LIOK
' p . https://m.edsoo.ru/7f41837c
COETUHEHH I
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OBIIEE KOJIMYECTBO
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9 KIIACC

HaumenoBanue KosmnuecTBo yacos

Ne DJIeKTpOHHbIe (LN (PPOBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTH4eckue

n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
NporpamMmbl padoThI padoTsI
[ToBTOpEHUE U bubnuoreka [JOK
yrayOneHue 3HaHUH . 1 https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kiacca

Paspnean 1. Ilepuoanyeckuii 3akoH u Ilepuoanyeckas cucrema xumuueckux djemeHToB JI. M. MenneneeBa. CTpoeHue aroMoB.
Xumnueckas cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEJIbLHbBIE Pe€aknumn

11 [Iepunoanueckuil 3aK0H 1 bubnuoreka [IOK
[Tepuonnueckas cucrema https://m.edso0.ru/7f41837c
XUMHUYECKHUX BJIEMECHTOB 10
. Y. Menneneena.

Crpoenue atoma

1.2 XuMH4YecKas CBS3b. bu6mmoreka [IOK
OkucauTenbHO- 19 1 https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJILHBIC
peakiuu

Utoro no pazneny 23
Pa3znen 2. BemecTBo 1 XUMHYECKHE PeaKIun
OcHOBHBIE
2.1 3aKOHOMEPHOCTH 10 bubmorexa [JOK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKUX peaKInui
2.2 DNEeKTpOIUTHYECKAS 20 1 bubnuorexa [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

JIMCCOITHAITHA.
XUMHUYECKUE PEAKIINU B
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pacTBopax
Hroro no pazneny 32
Pe3epBHOE Bpems 6
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME
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9 nomonurteabubiii KJIACC

HaumenoBanue

KoaunuecTBO 4acoB

Ne DJIeKTpOHHbIe (LN (PPOBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoThI padoTsI
[ToBTOpEHUE M
yrayOneHue 3HaHUH 6 1 bubnuoreka [JOK
OCHOBHBIX Pa3JIeJIOB https://m.edsoo.ru/7f41a636
Kypca 8 -9 kiacca
Hroro no pazneny 7
Paznea 1. Hemera/uibl 4 MX coeIMHEHM S
OO6mras xapakTepucTuKa
B P P bu6mmoreka [IOK
1.1 XAMHYECKNX DJIEMEHTOB 7 1
https://m.edso0.ru/7f41a636
VI A-rpynnel. ["ajiorenst
OO6mras xapakTepucTuKa
XUMHYECKHX JIEMEHTOB bubnuorexa [JOK
12 N 7
VIA-rpynnel. Cepa u eé https://m.edso0.ru/7f41a636
COCTMHCHUS
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB bubmuoreka [JOK
1.3 7 1
VA-rpynmsl. A3or, https://m.edsoo.ru/7f41a636
dhochop 1 UxX coeTMHEHUS
OO6mras xapaKTepucTUKa
B P P bubmuoreka [JOK
14 XUMHUUYECKUX DJIEMEHTOB 7 1 2

IVA-rpynnel. Yriepon u

https://m.edsoo.ru/7f41a636
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KPEMHHU U UX

COCANHCHUA

Hroro no pazneny 33

Paznea 2. MeTaJJIbl M HX COeIUHEHUA
91 OGmue cBoicTBa 4 bu6moteka [IOK

' METaJJIOB https://m.edsoo.ru/7f41a636
29 Baxueiime MeTauibl U 16 bu6moreka [IOK

' WX COCTUHEHUS https://m.edso0.ru/7f41a636

Hroro mo pazueny 23

Paznea 3. Xumus v oKpy:Kaomasi cpeaa

31 BemiecTBa u matepuansl B 3 bubnuoreka [IOK
' KU3HU 4eJIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBioe BDEMs ) bu6moreka [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO 68

YACOB 110 ITPOT'PAMME
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