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IHHOACHUTEJIBHAA 3AIINCKA

[IporpaMma mo XMMHUH Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS COCTABICHA HAa OCHOBE
TpeOoBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETro
obOpasoBanms, mnpenctaBieHHBIX B PI'OC OOO, a Ttakxke Ha ocHOBe GenepalibHONW paboueit
MPOrpaMMbl BOCIIUTAHUS U C Y4ETOM KOHICIIUH IPENoJaBaHus y4eOHOTO mpenMera «XHUMHUS» B
oOpa3oBaTenbHbIX opranm3anusx Poccuiickoii @eneparuu.

[IporpaMmMa mo xuMuu Aa€T MpeAcTaBICHHE O LesIX, oOmiei crparerud oOydyeHwus,
BOCIHUTAHMUSI W Pa3BUTUS OOy4alONIMXCA CpPEACTBAMH y4eOHOro TpeaMeTa, YyCTaHABIMBAEeT
00s13aTeNIbHOE TPEIMETHOE COJCpXKaHUE, IMPEIyCMaTPUBAET pacHpeiesieHHe €ro Io Kiaccam Hu
CTPYKTYpUPOBAaHUE I10 pa3fesiaM U TeMaM MpPOorpamMmbl 110 XUMHUH, ONPEAEISET KOJIMYECTBEHHbIE U
KAueCTBEHHbIE XapPaKTEPUCTUKH COACPKAHMS, PEKOMEHIYEeMYIO IOCIIeJOBATEIbHOCTh H3Y4YECHHUS
XUMHH C Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKH Yy4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEW 00ydYaroIIMXCsl, ONpeAessieT BO3MOKHOCTH MpEeAMETa JUIsl peanu3aluu
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHOW TPOTpaMMBI Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, a Takke TPeOOBaHUN K pe3ysibTaraM OOy4eHHs XUMUU Ha YPOBHE
1eneil M3ydeHHWs TMpeAMeTa W OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENBHOM  N1€ATEIbHOCTH
00yJaroIIerocs 0 OCBOCHUIO YIeOHOTO COICPIKAHMSL.

3HaHWEe XMMHHU CIYXXHT OCHOBOH aisi (popMUpOBaHHS MHUPOBO33PEHHUSI OOYUYAIOMIETOCs, €ro
MPEJICTABICHUM O MaTepUaIbHOM €IUHCTBE MHpA, BAXHYIO pPOJIb UIPaloT (GopMHUpyeMble XHUMHEH
MIPEJICTABJICHHUS] O B3aUMOIIPEBPALLEHUSX DHEPTUU U 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTIX
pereHust rI100anbHBIX TPOOJIEM YCTOMYUBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM, JHEPTETHUECKOM,
MUIIEBOH 1 YKOJOTHYECKON 0€30MaCHOCTH, TPOOIEM 3]paBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealM3allid BO3MOXKHOCTEH Ul CaMOpPa3BUTUS U (OPMHPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o011ei 1 (PyHKIIMOHAIBbHOU IPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUpPOBAHUE MBILIUICHUS U TBOPUYECKHUX CIOCOOHOCTEW oO0ydarommxcs,
HaBbIKOB UX CAMOCTOATEIbHONW y4eOHOH NIeATENbHOCTH, SKCIIEPUMEHTANIBHBIX U UCCIIE0BATEIbCKUX
yMeHUH, He0OXOAUMBIX KaK B MTOBCEIHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eATETbHOCTH;

3HaKOMHT CO CHEeUM(UKOI HAydHOTO MBIIIJICHHS, 3aKJIaJbIBAET OCHOBBI 1€IOCTHOTO B3IJIsf/a
Ha €IUHCTBO NPUPOJBI U 4YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM JTalloM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaromIuXcs;

CIOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHbIM 3HAHUSAM, K
IIPUPO/IE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJOIMYECKOe 00pazoBaHue 00yYaroIIUXCsl.

JlanHble HampaBlieHUss B OOY4YeHMM XHUMHUU O0O€CledyuBarOTCs CHeuUKON colep:kaHus
y4eOHOro mpenMera, KOTOpBIM SBISETCS MeAarornyeckd aJanTHPOBAaHHBIM OTpakeHHeM 0a30BOit
HayKH XMMUHU Ha ONPENIEIEHHOM JTalle €€ pa3BUTHSL.

Kypc xuMuuM Ha ypoBHE OCHOBHOTrO OOIIEro o0pa3oBaHHs OpPUEHTHPOBAH Ha OCBOCHHUE
OoOy4arolMMHUCS CUCTEMBI NEPBOHAUYAIBHBIX TMOHATUNH XUMHH, OCHOB HEOPraHMYECKON XMMHHU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUH.

CtpykTypa copepikaHUsl HpPOTpaMMbl 10 XMMHUH C(HOPMHPOBAHA HA OCHOBE CHUCTEMHOTO
noaxoja K e€ uzyuenuto. ConeprkaHue CKIaJbIBA€TCS U3 CUCTEMBI IOHATHI O XUMHUYECKOM DJIEMEHTE
U BENIECTBE U CHUCTEMBbl NOHIATHA O XuUMHUYeckod peakiuu. OOe 3TU CUCTEMBl CTPYKTYpPHO
OpPraHM30BaHbl 10 MPHUHIMITY IOCIEIOBATEILHOTO DPA3BUTHS 3HAHMM HAa OCHOBE TEOPETUUYECKUX
IIPEICTAaBICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;



— Yy4YEHHUs O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— MPECTaBICHUH 00 AIIEKTPOIUTHIECKON JUCCOIMALIMH BELIECTB B PACTBOpAX.

Teopernueckue 3HaHMSI pPACCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIIbHO OT OJHOTO YPOBHSI K JAPYrOMY, BBIIIOJIHSS
GyHKIIMU OOBACHEHUS U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS M BO3MOXHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHUS U3Y4aEeMBbIX BEIIECTB.

OcBoeHne MPOrpaMMbl IO XHMHH CHOCOOCTBYET (HOPMUPOBAHHMIO NPEACTABICHUS O
XUMHUYECKOM COCTABISIOIIEH HAyyHOM KapTUHBI MHpAa B JIOTUKE €€ CHCTEMHOW NPUPOIbL,
LIEHHOCTHOTO OTHOILLIEHHUs K HAy4YHOMY 3HAaHUIO M METOJaM IO3HAHWS B Hayke. M3yueHue xumuu
MIPOUCXOJUT C MPHUBJICYCHUEM 3HAHUN U3 paHee M3YyYEHHBIX Y4eOHBIX MpeamMeToB: «OKpyxKarouuii
Mup», «bromnorus. 5-7 xnacce» u «dusuka. 7 Kiacey.

[Ipu n3ydyeHUM XUMHH MPOUCXOAUT (OPMHPOBAHME 3HAHHMI OCHOB XMMHYECKOH HAayKH Kak
00JacTi COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIBHOCTH Yell0OBEeKa M KaK OJHOTO U3
KOMITOHEHTOB MHPOBO KYJIbTYpHI. 3ajjaua yueOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUN CHCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIHMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETUYCCKUX MOJIOKECHUH,
JOCTYNHBIX 000011IEHNIT MUPOBO33PEHYECKOr0 XapaKkTepa, si3bIka HaAyKH, B IPUOOLIEHUH K HAYYHBIM
METOJIaM TO3HAHMSI MIPU U3YYEHUU BEIIECTB U XUMUYECKUX PEakiui, B GOPMUPOBAHUM U PA3BUTHU
MO3HABATENbHBIX ~YMEHUH W HUX TOPUMEHEHWH B Yy4eOHO-TIO3HABATENBbHOM U y4yeOHO-
HCCIIEIOBATENbCKON JEATEIIbHOCTH, OCBOEHUM IPaBHJI 0€30IacHOro OOpallleHUs] C BELECTBAMU B
MMOBCEJHEBHOW KU3HU.

[Ipy wW3yyeHMH XMMHMHU Ha YpPOBHE OCHOBHOIO OOIIero o0pa3oBaHUS Ba)KHOE 3HAUCHUE
MPUOOPENU TaKue 1IEH, KaK:

— (opMHPOBAHHE HHTEIUICKTYAIBHO PAa3BUTOW JIMYHOCTH, TOTOBOW K CamMo0Opa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPHUHATHIO PEIICHUH, CIOCOOHON aJanTHpPOBaThCS K OBICTPO
MEHSFOLUIUMCS YCIIOBUSIM JKM3HU;

— HamnpaBJIEHHOCTh OOY4YeHMs Ha CHUCTEMaTHYeCKOoe TMpHOOIIeHHe OO0ydJaroumxcs K
CaMOCTOSITENILHOM TO3HABATEIbHOW NIEATENHHOCTH, HAYYHBIM METOJaM MO3HaHUs, (OPMUPYIOIINM
MOTHBAIIMIO U PAa3BUTHE CLIOCOOHOCTEHN K XUMUU;

— o0ecrnedyeHrne YyCIOBUHM, CIOCOOCTBYIOIIMX MNPHOOPETEHUI0 OO0YyYaloIMMHUCA OIbITa
pa3HOOOpa3HOW NeATeNbHOCTH, MO3HAHUS W CaMOMO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUEHHE JIJISl PA3JIMYHBIX BUJOB JI€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHAILHOW U €CTeCTBEHHO-HAYYHOW TPaMOTHOCTHU, B TOM
qyclie YMEHUH OOBSICHITHh M OLIEHUBATH SIBJICHUS OKPY)KAIOILEr0 MUpA, UCIOIb3Yysl 3HAHUS U OIIbIT,
MOJTyYEHHBIE TIPU U3YUYCHUH XUMUU, IPUMEHSTh WX MPHU PEIICHUU TPOOIeM B TOBCEIHEBHON KU3HU
U TPYZIOBOU IEATENBHOCTH;

— (opmupoBanue y oOyyarommxcs TYMaHHUCTHYECKUX OTHOIICHHA, MOHUMAaHUS IEHHOCTU
XUMHUYECKUX 3HAHUM JUIs BBIPAaOOTKH HKOJIOTMYECKH IIeJIeCOO0pa3HOro TMOBEIEHUs B OBITY H
TPYJIOBOM AESITETLHOCTU B LEJSIX COXPAHEHUS CBOETO 37I0POBbsI U OKPYXKAIOIIeH MPUPOAHOMN CpeIbl;

— pa3BUTHE MOTHBAIUU K 00YyUEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA
OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Mpodmis u
HAMpPaBIEHHOCTH JAIbHEHIIIETO 00YUCHHSI.

OOmiee ymuCliO 4acoB, OTBEACHHBIX sl HM3Y4YEHHs] XMMHUM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanwus, coctapiser 136 gacoB: B 8 kiacce — 68 4yacoB (2 4aca B Hemenmo), B 9 kiacce — 68
qacoB (2 yaca B HEJIEIO).



IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NMpeaMeTa

JIMYHOCTHBIE PE3yabTAaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:
1.I'paknaHCKOr0 BOCIIMTAHMSA:

TOTOBHOCTH K BBIMOJIHCHUIO O0S3aHHOCTEH TpaKTaHWHA W pealli3allid €ro MpaB, YBaXKCHHE
paB, CBOOO ¥ 3aKOHHBIX MHTEPECOB APYTUX JIIOJIEH;

AKTUBHOE y4acTHE B KU3HU CEMBH, LIIKOJIBL, TIOCEIIKA, POJHOTO Kpasi, CTPaHbI;
HEMpUATHE JTIOOBIX POPM IKCTpEMU3Ma, TUCKPUMHUHALINH;
NOHMMAaHHE POJIA PA3TUYHBIX COIATBLHBIX HHCTUTYTOB B KU3HU UEIOBEKA;

IpeJicTaBICeHHe 00 OCHOBHBIX IIPaBax, CBO0OJAX M OOA3aHHOCTSAX TI'PaXJaHWHA, COIHATBHBIX
HOpPMax M MPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B IMOJIMKYJIHTYPHOM U MHOTOKOH()ECCHOHALHOM
00I11eCTBE;

MMpeaACTaBJICHHUC O crocobax HpOTHBOI[GfICTBHH KOppynuuu;

T'OTOBHOCTDH K pa3H006pasHof1 COBMECTHOM ACATCIIbBHOCTU, CTPEMIJICHUC K B3dAUMOIIOHUMAHHIO U
B3aMMOIIOMOIIHU, AKTUBHOC Y4aCTHEC B IKOJBbHOM CaMOYIIPAaBJICHHUHU,

TFOTOBHOCTh K YYaCTHI0 B T'YMAaHHUTapHOM JAEATENbHOCTU (BOJIOHTEPCTBO, IMOMOILb JIFOJSM,
HYKJAIOIIUMCS B HEN).

2. HanI/IOTI/I'leCKOI‘O BOCIIMTAHHUA:

OCO3HAaHUE  POCCUMCKOM  TIPAXKIAHCKOM  MACHTUYHOCTH B HOJIMKYJIIBTYPHOM |
MHOTOKOH(ECCHOHATBHOM O0IIIEeCTBE, MPOSBIEHNE UHTEpPeca K MO3HAHUIO POAHOTO SI3bIKA, HCTOPUH,
KynbTypbl Poccuiickoit @enepannu, CBOEro kpas, HapoaoB Poccuu;

OCHHOCTHOC OTHOIICHHUEC K OOCTHUXKCHUAM CBOEM PO,I[I/IHBI - POCCI/II/I, K HayKe, HCKYCCTBY,
CIIOPTY, TEXHOJIOT UM, 0OEBEIM noaBUIraM U TPyAOBBIM JOCTUKCHHUAM HapOaa,

yBaX€HHE K CUMBOJIaM Poccum, TroCylapCTBEHHBIM IIpa3JHUKaM, HMCTOPUYECKOMY U
MIPUPOJHOMY HACJIECIHUI0 U NAaMATHHUKAM, TPAAULUAM Pa3HbIX HAPOAOB, IMPOXUBAIOIIMX B POJHOU
CTpaHe.

3. lyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:
OpHEHTAIINS Ha MOpaJbHbIE IIEHHOCTH M HOPMBI B CHUTYaI[USX HPAaBCTBEHHOTO BHIOODA;

TOTOBHOCTL OLICHUBATHL CBOC IMMOBCACHHUEC U ITOCTYIIKHU, MOBECACHUC U ITOCTYIIKU APYIUX JIIO,Z[eﬁ C
MMO3UIIMKU HPABCTBCHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHHA HOCJIG)ICTBI/II;'I IMOCTYIIKOB;

AKTUBHOC HCIIPHUATHUC ACOUHAJIBHBIX ITOCTYIKOB, CBO60I[a N OTBCTCTBCHHOCTH JIMYHOCTU B
YCIOBUAX UHAUBUAYAJILHOTO U O6H_ICCTBCHHOFO MMPpOCTPAHCTBA.

4. JcTeTHYeCKOro BOCIIUTAHMA:

BOCIIPUMMYHMBOCTh K Pa3HbIM BHUJAaM HMCKYCCTBA, TPAIWULHIM M TBOPYECTBY CBOErO M APYIHX
HapoJOB, IIOHMMaHWE 5SMOLMOHAIBHOIO BO3JAEHCTBHUS HCKYCCTBA; OCO3HAHME  BaKHOCTHU
XyJI0’)KECTBEHHOM KYJIBTYPBI KaK CPEACTBA KOMMYHHUKAIIUU U CAMOBBIPAKECHUS;

[IOHUMaHUE LICHHOCTU OT€YECTBEHHOTO U MUPOBOI'O UCKYCCTBA, POJIU OTHUYECKUX KYJIbTYPHBIX
TpaguIUi U HAPOJHOTO TBOPYECTBA;

CTPEMIICHHUEC K CAMOBBIPAXXCHUIO B Pa3HbIX BUJaX UCKYCCTBA.

5. lleHHOCTH HAYYHOTI'O MO3HAHMS:



opucHTauusd B JACATCIBHOCTH Ha COBPCMCHHYIO CHUCTCMY HAYYHBIX HpCIICTaBJICHI/Iﬁ 06
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS Ye€JIOBEKa, IPUPOJIbI U OOIIECTBA, B3AUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOMN U COLMAIILHOM CPENOi;

OBJIQJICHUE S3bIKOBOM M YATATEIBLCKOU KYJIbTYPOH KaK CPEICTBOM ITO3HAHMS MUDPA;

OBJIaICHHUC OCHOBHBIMHM HaBBIKaMHU HCCJIGI[OB&TGJIBCKOﬁ ACATCIIbHOCTH, YCTAHOBKAa Ha
OCMBICJICHUE OIIbITA, Ha6J'II-O,Z[CHI/II71, IIOCTYIIKOB U CTPEMJICHUEC COBCPIHICHCTBOBATH IIYTU JOCTHUXKCHUA
HHAUBUAYAJIBHOI'O U KOJIJICKTUBHOI'O 6HaFOHOHy‘-II/I$I.

6. Pu3n4ecKoro BOCNUTAHUSA, GOPMHUPOBAHUSA KYJIbTYPbl 3/0POBbS M IMOIMOHAJIBLHOIO
Os1aromosty4us:

OCO3HAaHUEC ICHHOCTHU XU3HU,

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO M YCTaHOBKAa Ha 370POBBIA 00pa3 KU3HU
(3m0poBo€e mHTaHUE, COOIOJIEHNE TMTMEeHUYECKUX MpaBuil, cOAIaHCUPOBAHHBIM PEXUM 3aHATUI U
OTIBIXa, peryispHas GpusnyecKkast akKTUBHOCTB);

OCO3HAHME IIOCJCACTBUI M HENpUITUE BPEIHBIX MPUBBIYEK (YIOTpEOJIEHUE aJIKOI O,
HapKOTHKOB, KypeHHE) U UHBIX OpM Bpena Il (U3HUECKOro U IICUXHYECKOTO 3/J0POBbS;

CO6JIIOII€HI/IG ImpaBuJI 6630HaCHOCTI/I, B TOM 4YHCJIC HAaBHIKOB 0€30I1aCHOIO IIOBCACHHUA B
HHTCPHCT-CPCAC,

CIOCOOHOCTh aJalTUPOBAThCSI K CTPECCOBBIM CHUTYallMsIM M MEHSIOUIMMCS COLMAJIbHBIM,
MHPOPMAIIMOHHBIM M TPUPOJHBIM YCIOBHSM, B TOM YHCIIE OCMBICISSI COOCTBEHHBIA OTBIT H
BBICTpauBas JaJIbHENIINE LIETIH;

yYMEHME IPUHUMATh ce0s U IpYTuX, He OCyXKaas;

YMEHHME OCO3HaBaThb HMOLMOHAIBHOE COCTOSHME ce0s W JApYyruX, yMEHHE YIPaBIATh
COOCTBEHHBIM AMOIMOHAIBHBIM COCTOSIHUEM;

c(OpMHPOBAHHOCTh HaBbIKa pedIeKCHH, NMPU3HAHME CBOErO IMpaBa Ha OMIMOKY M TAaKOTO XKe
IIpaBa JAPYyroro 4ejaoBeKa.

7. Tpya1oBOro BOCIUTAHMSA:

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B pEIIEHHMM MPAaKTHYECKHX 3adad (B pPaMKax CEMbH,
Opranuzanuu, ropoja, Kpas) TEXHOJOTMYECKOH M COLMAIbHOM HANpaBJIE€HHOCTH, CIOCOOHOCTb
MHULMUPOBATh, INIAHUPOBATh U CAMOCTOSATEIBHO BBIMOIHATH TAKOTO POJA AEATEIbHOCTD;

MHTEpeC K MPAKTUYECKOMY M3y4eHHIO Mpodeccuii u Tpyaa pa3IidHOro poja, B TOM YHCIe Ha
OCHOBE IPUMEHEHUS U3y4aeMoro MpeAMETHOTO 3HAHUS;

OCO3HAaHME BAXXHOCTH OOy4YeHHS Ha TMPOTSHDKEHUH BCEM JKHM3HM  JUId  YCIIEHIHOH
npodeccnoHaNbHOM eATEIbHOCTH U Pa3BUTHE HEOOXOAUMBIX YMEHH JIJIsl 3TOTO;

TOTOBHOCTb aJlaliTUPOBATHCSI B MPOPECCUOHAIBHON Cpejie;
YBa)KE€HUE K TPYY U pe3yJbTaTaM TPYI0BOM AESATENbHOCTH;

OCO3HAHHBIN BBI60p " IIOCTPOCHUC HHHHBHﬂyaﬂLHOﬁ TPACKTOPHU 06pa3OBaHI/I}I " XU3HCHHBIX
IIJIAHOB C YUCTOM JIMYHBIX U O6HI€CTBGHHI)IX HHTEPECCOB U HOTpe6HOCTeI>’I.

8. DKos0oru4ecKoro BOCIUTAHUA:

OpHUEHTALMsl HA IIPUMEHEHUE 3HAHWKM W3 COLMAIbHBIX M €CTECTBCHHBIX HAyK Ul PELICHUs
3aJad B OOJacCTH OKpyXarolled cpenbl, IUIAHUPOBAHUS IIOCTYNIKOB M OLIEHKH HX BO3MOYKHBIX
IIOCJIEICTBUM 11 OKPYKAIOILEH Cpebl;



MOBBIIIEHUE YPOBHS JKOJOTMYECKOW KYJNbTYphl, OCO3HAaHUE TJOOAIBHOTO XapakTepa
9KOJIOTUYECKUX MTPOOJIEM U IyTeH UX peleHus;

AKTUBHOE HEMPUSTUE NEHCTBUMN, IPUHOCAIIUX BPEl OKPYKaIOIIEH Cpene;

OCO3HaHHE CBOEH POJIM KaK TpakJlaHWHA U MOTPEOUTENS B YCIOBUAX B3aUMOCBS3U MPUPOIHOIM,
TEXHOJIOTUYECKON U COLMAIIbHOU CPEI;

TOTOBHOCTB K Y4aCTHIO B HpaKTquCKOﬁ JCATCIIBHOCTHU 9KOJIOTHYECKOMH HaIIpaBJICHHOCTH.

MeTal’[peHMeTHbIe pe3yJbTarbl:

1) yMeHue caMOCTOSATENHHO OMPENeIsITh LEIH CBOCTO0 OOy4YeHHs, CTaBUTh U (HOPMYIHUPOBATH
IUIst ceOsi HOBBIC 3a/1a4M B yueOe M MO3HABATEIBHOM JCSITEIbHOCTH, Pa3BUBAaTh MOTHBBI U MHTEPECHI
CBOCH MMO3HABATEIPHON JCSATEILHOCTH;

2) yMeHHEe CaMOCTOSTEIbHO IUIAHMPOBATh MYTH JOCTHXKEHHs Ieliell, B TOM 4ucCle
aJIbTepHATHBHBIE, OCO3HAHHO BHIOMpaTh Hamboiee >PQeKTHBHBIE CHOCOOBI pEHIeHUs YYeOHBIX U
[I03HABATENbHBIX 33/1a4;

3) yMeHHE COOTHOCUTh CBOHM JEWUCTBUA C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEH JCATENBHOCTH B TIPOLIECCE TOCTHXKCHHUS pPe3yibTaTa, OMNPEEisITh CIOCOOBI
NEHCTBUI B paMKax MPEANIOKEHHBIX YCIOBUNH M TPeOOBaHHM, KOPPEKTUPOBATh CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyaluew;

4) yMmeHue OLEHMBaTb NPAaBUJIBHOCTb BBIOJHEHUS Y4eOHOM 3ajaud, COOCTBEHHBIE
BO3MOKHOCTH €€ PELICHUs;

5) BiajeHue OCHOBaMHM CaMOKOHTPOJIS, CAMOOLIEHKH, MPUHATHUS PEIIEHUH M OCYIIECTBIICHUS
OCO3HaHHOTO BBIOOPA B yueOHOM U MO3HABATENbHOMN 1€ATEIbHOCTH;

6) yMeHue OmpenensaTh MOHATHUSA, CO3AaBaTh OOOOIIEHUs, YCTAaHABJIMBAaTh aAHAJIOTHUH,
KJIacCCU(UIUPOBATh, CAMOCTOSITEIbHO BHIOMpATh OCHOBAaHWSA M KPUTEPUU JUIS KIAacCHU(pUKALUU,
YCTaHABIUBAaTh  NPUYMHHO-CICACTBEHHBIE  CBSA3M, CTPOUTH  JIOTUYECKOE  PaCCyKIECHHUE,
yMO3aK/Ir4eHne (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIENIaTh BBIBOJIBI;

7) YMCHUEC CO34aBaTb, IPUMCHATL U HpGO6p330BI)IBaTI> 3HaK U CUMBOJIBI, MOJCIIN U CXCMBI AJIA
peuicHu-d y‘le6H]':>IX K IIO3HABATCJIbHBIX 3aJJa4,

8) CMBICIIOBOE UTEHHE;

9) ymeHue OpraHu3OBbBIBaTh Y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JI€ATEIbHOCTh C
YUUTEJIEM U CBEPCTHHKAMHM; paboTaTh MHAMBHIYaJIbHO M B TpYIIE: HaXOJUTh OOlee pelieHue u
paspemiath KOH(MIMKTHI Ha OCHOBE COIJIACOBAHMS MO3UIMI M ydeTa MHTEPEcOB; (OpMYIUpOBaTh,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) ymeHHE OCO3HAHHO WCIIONIb30BaTh pPEUYEBBIE CPEACTBA B COOTBETCTBUU C 3amauei
KOMMYHUKAIIUU JJISI BBIPQKEHUST CBOMX UYBCTB, MBICIIEH W TMOTPEOHOCTEW; IJIAHUPOBAHUS U
pEryJisiiuA CBOEM JAEATENBbHOCTH; BIAJECHUE YCTHOW M NHUCBMEHHOM pPEYbl0, MOHOJOTHYECKOU
KOHTEKCTHOM peyblo;

11) popmupoBanue 1 pa3BUTHE KOMIETEHTHOCTH B 00JIACTH UCMIOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TexHosorui (nanee - UKT komnerenunn); pa3BuTHe MOTUBALIMN K OBJIQJCHHIO
KYyJIbTYpO! aKTHUBHOI'O MOJIb30BAHUS CIOBAPSMU U IPYTMMU IIOMCKOBBIMU CUCTEMAMU;

12) ¢opmupoBaHre W pa3BUTHE 3KOJOTMYECKOTO MBIIUICHHUS, yYMEHHE IPHUMEHSATh €ro B
MMO3HABATEIPHOW, KOMMYHHUKATHBHOM, COIUAILHON MPAKTHUKE U MTPOPECCUOHATBPHOW OPUCHTAIIHIH.



IIpenmeTHbIe pe3y/ibTAThI H3yYeHUs MPeAMETHOI 001acTH « XUMUSD)

1) ¢gopmupoBaHue MepBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX IMPEJICTABICHUM O BEIIECTBAX, HX
MpEeBpalIeHUsIX W MPaKTUYECKOM TPUMEHEHUH; OBJaJIeHUE TMOHSATHUIHBIM ammapaTtoM H
CUMBOJIMYECKUM SI3bIKOM XUMUH;

2) oco3HaHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XHMHYECKHX IPEBPALCHUN HEOPTraHMYECKUX W OPraHMYECKUX BEIIECTB Kak
OCHOBBbl MHOTHUX SIBJCHUH J>KMBOM M HEXKUBOW MPUPOABI; YIUIYOJCHUE MpPEeACTaBICHUN O
MarepuaibHOM €IMHCTBE MHUPA;

3) oBiaieHUE OCHOBAMU XMMHUYECKOW IPaMOTHOCTHU: CIIOCOOHOCTBIO aHAIU3UPOBATh U OOBEKTUBHO
OLICHUBATh >KM3HEHHBIE CUTYalluH, CBSI3aHHBIC C XHUMHEH, HAaBbIKAMHM 0€3011aCHOrO OOpalleHHs ¢
BEIIECTBAMH, UCIOJIb3yEeMbIMU B IOBCEHEBHON >KU3HU; YMEHHEM aHAJIU3UPOBaTh U IUIAHUPOBATH
9KOJIOTUYECKU 0€30I1aCHOE MOBEIECHUE B LIEJIAX COXPAHEHUS 3[0POBbs U OKPYKAIOLIEH Cpebl;

4) ¢opMupoBaHHWE YMEHUW YCTaHABIMBATH CBSI3U MEXIY pEaTbHO HAOIIOAAEMBIMH XUMHYECKUMU
SIBJICHUSIMU M TIPOIIECCaMH, MPOUCXOISAIIMMU B MHUKPOMHPE, OOBSCHATH MPUUYUHBI MHOT00Opa3us
BEILIECTB, 3aBHCHUMOCTh HMX CBOWCTB OT COCTaBa M CTPOCHHUS, a TAKXKE 3aBUCHUMOCTh MPUMEHEHHUS
BEIIECTB OT UX CBOMCTB;

5) npuoOpeTeHre OMbITa MCIOJIB30BAHUS PA3IMYHBIX METOJOB M3YYCHUS BEIIECTB: HAOIIOJCHUS 3a
UX TPEBPAICHUSIMHA TIPU MPOBEJCHUH HECIOXKHBIX XUMUYECKUX SKCIIEPUMEHTOB C UCIIOJIb30BaHUEM
71a00paToOpHOTo 00OPYAOBAHHUS U TPUOOPOB;

6) dopmupoBaHHE MPEACTABIECHUNA O 3HAYCHUM XUMHYECKOM HAyKd B PEIICHHH COBPEMEHHBIX
HKOJIOTUYECKUX MpoOJIeM, B TOM YHCIE€ B TPEAOTBPAIICHUH TEXHOTEHHBIX M HSKOJIOTHYECKUX
KaracTpod.

BbINyCKHUK HAYYHTCS:

® XapakTepU30BaThb OCHOBHBIE METObI TO3HAHUS: HAOIIOJCHIE, U3MEPEHUE, IKCIIEPUMEHT;

® OIUCHIBaTh CBOWCTBA TBEPHBIX, JKUAKUX, Ta3000pa3HbIX BEIIECTB, BBLACTAS HX
CYLIECTBEHHbIE IPU3HAKHY;

® pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHUX MOHATHH «a@TOM», «MOJIEKYJa», «XUMHUYECKHUI
JIEMEHT», «IIPOCTOE BELIECTBO», «CIIOKHOE BELIECTBO», «BAJIECHTHOCTBY, «XMMHYECKAsl PEAKIIMS,
HCIOJIb3YS 3HAKOBYIO CUCTEMY XUMHH;

® DPAcKpbIBaTh CMBICI 3aKOHOB COXPAHEHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOM TEOPHH;

® pa3nuyaTh XUMUYECKHE U (PU3NUECKUE SBIICHUS;

® Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;

® OIIPEIEIsATh COCTAB BEIIECTB MO UX (hopMysIaMm;

® OMNpEeATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COEIMHEHUSX;

® OIPCACIATh TUIl XUMHUYCCKHUX peaKHHﬁ;



® Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKLU;

® BBIABJISITH IPU3HAKH, CBUJICTEIBCTBYIOIIME O IPOTEKAHMM XUMHMUYECKON peakuuu IpU
BBIIIOJTHEHUHY XUMHUYECKOI'O OIIbITa;

® CocCTaBIATh (GOPMYIIBI OMHAPHBIX COSTMHCHUI;

® COCTaBJISITh YPaBHEHUS XUMHUUYECKUX PEaKLIU;

e co0moaaTh mpaBuia 6e30MacHoOi padOTHl IPU MPOBEJCHUHN OIIBITOB;

® [10JIb30BATHCS JJAOOPATOPHBIM 00OPYAOBAHHEM U MOCYOM;

® BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELECTB;

® BBIYHCIATH MACCOBYIO JIOJIFO XMMUYECKOT'0 3JIEMEHTA 110 (popMyJie COeINHEHMS;

® BBHIUUCIATH KOJUYECTBO, 00bEM WM MacCy BEIIECTBa 10 KOJIUYECTBY, O0BbEMY, Macce
peareHTOB WU IPOAYKTOB PEAKIINH;

® XapakTepu3oBaTh (PU3UYECKUE U XMMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB: KUCIOPOJA U
BOZOPOJA;

® [I0Jy4aTh, COOMPATH KUCIOPOJ U BOAOPOL;

® pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIECTBA: KUCIOPO/I, BOJIOPO/I;

® DPAcKpbIBaTh CMbICI 3aKOHA ABOIaJIpo;

® pPacKpbIBaTh CMBICH MOHIATHH «TETUIOBON 2P (PEKT peakumny», «MOJIIPHBII 00beM»;

® XapaKTepH30BaTh GU3UUYECKUE U XMMUYECKHE CBOWCTBA BObI;

® DPACKPBIBAaTh CMBICI ITOHATHUS «PacTBOPY;

® BBIUUCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

® IIPUTOTOBIISATH PACTBOPHI C ONPEAECICHHOW MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

® Ha3bIBaTh COECAMHEHMSI U3YUEHHBIX KIACCOB HEOPTAHUYECKUX BEILECTB;

e XapakTepu3oBaTb (U3MUECKHME W  XUMHUYECKHE CBOIICTBA OCHOBHBIX  KJIAaCCOB
HEOPraHWYECKUX BEILECTB: OKCHJIOB, KHCIIOT, OCHOBAaHUM, COJIEH;

® OMpeensTh NPUHAIEKHOCTD BEIIECTB K ONPEAEICHHOMY KJIacCy COeAMHEHMUI;

® COCTaBIATH (POPMYJIBI HEOPIraHUYECKUX COEIMHEHUN N3YYEHHBIX KIIaCCOB,;

® [IPOBOAMTH ONBITHI, IOATBEPXKAAOIINE XHUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB
HEOpPraHMYECKUX BEIECTB;

® DACNO3HABATh ONBITHBIM IYTEM DPACTBOPBI KHUCIOT M ILEIOYEH MO M3MEHEHMIO OKPACKH
MHMKATOPa;

® XapaKTEepU30BaTh B3aUMOCBS3b MEX/Y KJIaCCAMU HEOPraHUYECKUX COCIUHEHMI;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona [[.11. Menneneesa;

® O00BACHATH PU3UUECKUN CMBICI ATOMHOTO (TIOPSIKOBOT0) HOMEPAa XMMHUYECKOT'O AJIEMEHTA,

HOMEPOB Irpynnbl U nepuojaa B nepuoaunyeckoi cucreme /.M. Menaeneesa;



e OOBSACHATHL 3aKOHOMEPHOCTH W3MEHEHHsI CTPOCHHUS aTOMOB, CBOICTB 3JEMEHTOB B
npezaesiax MajiblX IEPHOJIOB U TJIABHBIX MOATPYIII;

® XapaKTEepPU30BaTb XHMMHYECKHE D3JIEMEHTHl (OT BOJOPOJA 10 KalbIlMs) HAa OCHOBE HX
MOJIOXKEHUS B epuoandeckoit cucreme /(.M. MenaeneeBa 1 0cCOOEHHOCTEH CTPOCHUS UX aTOMOB;

® COCTaBJSITh CXEMBI CTPOEHHUS aTOMOB IEpBbIX 20 3JIEMEHTOB MEPHOAUYECKONW CHUCTEMBI
.. Menneneena;

® PAaCKpBIBaTh CMBICII MMOHATHHA: «XUMHUYECKasl CBSI3bY, «3JEKTPOOTPUIIATEIILHOCTH;

® XapaKTEepPU30BaTh 3aBUCUMOCTh (PM3MYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAIIMUECKOU
pEIIeTKY;

® ONIpEAeATh BUJ XUMUYECKON CBSI3U B HEOPTAHUUYECKHUX COCAMHEHUSX;

® u300paxkaThb CXEMBbI CTPOCHHUS MOJICKYJI BEIIECTB, OOpa30BaHHBIX pPAa3HBIMH BHIAMH
XAMHUYECKUX CBA3EH;

® packpbhlBaTh  CMBIC]  TIOHATHH  «HMOH», «KaTHOH», «AHUOH»,  «BJICKTPOJIUTHD»,
CHEDJICKTPOJIMTBI», «AJICKTPOJUTHYECKAS JHUCCOIUAIIU», «OKHCIHUTEIb)», «CTEIEHb OKHCICHUS»
«BOCCTaHOBUTEILY, KOKHCIICHHUEY, «BOCCTAHOBJICHHUE;

® ONpEAEIATh CTCIICHh OKMCIICHHUS aTOMa AJIEMEHTa B COCIMHCHHH;

® PacKpbIBaTh CMBICI TEOPHH DJICKTPOITUTHUYCCKOH TUCCOIUAIINN;

® COCTaBJISATh YPABHEHUS AJIEKTPOJIUTUUECKON AUCCOLMALIMM KUCIIOT, IEI0YEH, CONEH;

® OOBSICHATH CYIIHOCTBH MpOIEcca DJIEKTPOTUTHICCKON JAMCCONMALMKN U PEaKIIUi MOHHOTO

® COCTaBJISITh MOJHBIE U COKPAIICHHbIE HOHHBIE YPABHEHUS PEAKI[MN 0OMEHa;

® OMpeensiaTh BO3MOXKHOCTh POTEKaHUsI peakliuii HOHHOTO OOMEHa;

® IIPOBOJMTH PEAKIINH, [IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEILIECTB;

® OIpPENEIATh OKUCIUTEIb U BOCCTAHOBUTED;

® COCTaBJIATb YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIINA;

e Ha3bIBaTh (PAKTOPHI, BIUIIOIINE HA CKOPOCTh XUMHUYECKON peaKinu;

e KJAaCCU(PUIMPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHbIM IIPU3HAKAM;

® XapaKTepU30BaATh B3aHMOCBA3b MEXAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMM HEMETAILIIOB;

® [IPOBOAMTH OMBITHl MO TMOJTYYEHHUIO, COOMPAHMIO W M3YyYEHUI0 XHUMHUYECKHX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

® DAcCMO3HaBATh ONBITHBIM ITyTEM Ia3000pa3Hble BEIIECTBA: YIIEKUCIBIN I'a3 U aMMHUaK;

® XapaKTepU30BaTh B3aUMOCBSA3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMH METAILIOB;

e Ha3bIBaTh OpPraHWYECKHE BeELIeCTBAa MO WX (opMmyse: MeTaH, 3TaH, 3THJIEH, METAHOI,

OTaHOJI, TIIMIEPHUH, YKCYCHasd KHCJIIOTa, aMUHOYKCYCHAas KHCJIOTA, CTCApUHOBAs KHCJI0Ta, OJICHMHOBAasA



KHCJIOTA, TJII0K03a;

® OIICHMBATh BIIMSHHUE XHMHUYCCKOI'O 3arps3HCHHUS OKpPYKAMOIIEH Cpeabl Ha OpraHu3M
YEJIOBEKA;

® TPaMOTHO OOpAIIAThCS C BEIIECTBAMH B IIOBCETHEBHOM KU3HU

® ONpejeiATh BO3MOXKHOCTh  INPOTEKAHHWS  peakUUid  HEKOTOPBIX  IPEJACTaBHTEIICH
OpPraHMYECKUX BEIIECTB C KUCIOPOIOM, BOJAOPOIOM, METAJlJIaMH, OCHOBAHHUSIMH, T'aJIOTCHAMH.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® gul0BUCAMb U NPOBEPSAMb IKCNEPUMEHMANbHO 2UNOme3bl O XUMUYECKUX C8OUCMBAx
geujecms Ha OCHOBe UX COCMABA U CMPOeHUs, UX CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe PeaKyul, o
xapakmepe u npoOyKmax pasiudhblx XUMUYECKUX peakyuil,

® Xapakmepuzoeamsv Gewjecmea No COCMAsy, CMPOEHUI U CEOUCMEAM, YCMAHABIUBAMb
NPUYUHHO-CIEOCMBEHHbLE C8A3U MENCOY OAHHBIMU XAPAKMEPUCUKAMU BEUECmEd;

® cocmasnsimb MONEKYNAPHble U NOJHble UOHHbIe YPABHEHUs NO COKPAWEHHbIM UOHHBIM
VDABHEHUSIM,

® NPOCHO3UPOBAMb  CNOCOOHOCMbL — Bewecmed  NPOsGIsiMb — OKUCIUMENbHble — UILU
B0CCMAHOBUMETIbHBIE CBOUCMBA C YYEMOM CMeneHell OKUCIeHUs JJIeMEeHmMOos, 6X00SUUX 6 €20
cocmaes;

® cocmaensimv  YPAGHEHUs.  peakyuil, — COOMBEMCMEYIOWUX  NOCLe008AMeNbHOCMU
npespaujenuli HeopeaHUYeCcKux 6ewjecme pa3iuyHbxX Kidccos;

® GblOGUAMb U NPOBEPSIMb IKCHEPUMEHMATLHO 2UNOME3bl O Pe3Vibmamax 6030eucmeus
PA3IUYHBIX (PAKMOPO8 HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,;

® UCNONBL306aMb NPUOOPemeHHble 3HAHUA OJisl IKOJIOSUYECKU 2PAMOMHO20 NOBeOeHUs 6
OKpyorcarowell cpeoe;

® UCNONbL306aMb NPUOOPEeMeHHble KloUesble KOMNeMeHYuu Npu BbINOJHEHUU NPOEeKmos U
VUEeOHO-UCCNe008aMENbCKUX 3a40ay NO U3YYEHUIO CBOLCMS, CNOC0008 NONYYEHUs U PACNO3HABAHUSL
geujecms;

®  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCBAX U XUMUYECKUX NPOYECCax;

® Kpumuuecku OMHOCUMbCA K NCEBOOHAYUHOU UHPOpMAYUU, HeOOOPOCOBECMHOU peKlame 6
Ccpeocmaax Maccosol uHgopmayuu;

® 0CO3HABAMb 3HAUEHUe MeOPeMUYecKUX 3HAHULL 1O  XuMuu 01 NPAKMUYECKOU
0esamenbHOCU Yel08eKd,

® €030a8amv MOOeNU U cxembl OJisl peuleHusi Y4eOHbIX U NOZHABAMENbHbIX 3a0ay, NOHUMAMDb
HeobXo0UMocmsb coON00eHUsT NPeOnUCanull, npeoiazaemviX 6 UHCMPYKYUSIX NO UCNOTb308AHUNO

JleKkapcma, cpedcme Oblmosol Xumuu u op.



2. Coep:kanne y4eOHOro nmpeamera
8 kuace

Paznen 1. OcHoBHble TOHATHA XUMHH (YpPOBeHb ATOMHO-MOJIEKYJISIPHBIX
NpeACTABJICHUI)

[Ipenmer xumun. XuMHS Kak 4acThb €CTECTBO3HaHHMs. BemiectBa m ux cBoicTtBa. MeToabl
MO3HAHUS B XUMHUU: HaOJIOIeHNe, dKciepuMeHT. [Ipuémbl 6e3onmacHoi paboThl ¢ 000pyIOBaHUEM H
BeniecTBaMu. CTpoeHHE MIAMEHU.

Yucteie BemiectBa U cMecu. CrocoObl OYMCTKHM BEUIECTB: OTCTaWBaHUE, (QUIBTPOBAHHE,
BBIIIAPUBAHUE, KPUCTALIU3ALMS, JUCTHIIIALUA. DU3NYECKNEe U XUMHUYECKHUE SIBJICHUS. XUMUYECKUE
peakuuu. IIpu3HakM XUMHYECKHMX pPEaKUUd M YCIOBUS BO3HUKHOBEHHMS UM TEUEHUS XWMHUYECKHX
peaKuuid.

ATOMBI, MOJICKYJIBI M HOHBI. BeliecTBa MOJEKYJISIPHOTO W HEMOJIEKYJSPHOTO CTPOCHUS.
Kpucrannuueckue u amop¢HbIe BElIECTBA.

KpI/ICTaJ'IJ'II/I‘ICCKI/Ie peHléTKI/IZ HOHHas, aTOMHAsA MW MOJICKYJISIpHAA. 3aBHCHUMOCTL CBOWCTB
BCIICCTB OT THIIA KpHCTaHHquCKOﬁ peH_IéTKI/I. HpOCTBIC Hn CJIOXKHBIC BCIICCTBA. XHUMHAYECKHMN
9JIEMEHT. MeTallIbl 1 HeMeTaulbl. ATOMHAas CAMHUIIa MACChI. OTHOcHUTENLHAsA aTOMHAas Macca. s3Ik
XMMHH. 3HAKH XHMHWYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB. XHMMHUYECKUE
q)OpMy.HBI. OTHOCHUTENLHAA MOJICKYJSIpHAadg Macca. KadecTBeHHBII M KOJHMYECTBEHHBIH COCTaB
BelecTBa. BhIuuciaeHUs MO XMMHYECKUM (l)opMleaM. MaccoBast 101 XHMHYECKOrO JJIEMEHTa B
CJIO’KHOM BCUICCTBC.

BanenTHOCTh XMMHUYECKHX 371€MEHTOB. OnpeienieHne BaJIeHTHOCTH 3JIEMEHTOB MO (GopMmyie
OuHapHbBIX coenuHeHuid. CocTaBieHHEe XHUMUYECKHUX (GOpMysl OWHApHBIX COEIUHEHU 1O
BaJICHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE YUEHHE. 3aKOH COXPAHEHHUs MacChl BellecTB. JKU3Hb U AESITEIbHOCTD
M. B. JIomoHOCOBa. XUMHUYECKHE YpaBHEHUS. THUIIBI XUMUUYECKUX PEAKLIHMN.

Kucnopon. Haxoxnenune B mnpupoxae. [lomydenue xkucimopoma B J1a0Opatopuu  ©
MPOMBIIIUICHHOCTH. DU3WYecKkne U XUMHUYECKHE CBOMCTBa Kuciaopoda. [openue. OKCHBL
[Ipumenenue kucinopoma. Kpyrosopor kuciopona B mnpupoge. O30H, aIOTPONHsS KHCIOPOJA.
Boznyx u ero coctas. 3ammra atMochepHOTo BO3/1yXa OT 3arpsi3HEHUH.

Bonmopon. Haxoxnenue B npupoge. Ilomydenue Bomoposa B j1laboparopuul U
MPOMBIIIICHHOCTH. PU3NUECKHe U XUMUYECKHE CBOWCTBA BOAOpoAa. Bogopoa — BOoccTaHOBUTEIN.
Mepsi 6e3omacHOCTH IpH padote ¢ BogopoaoM. [IpuMeHeHre Bogopoa.

Boma. Metoabl onpeneneHusi coctaBa BOJbl — aHaNW3 M cUHTE3. DHU3NUECKUE CBOWCTBA
Boabsl. Boma B mpupoae u crmocoObl €€ O4YMCTKU. Alpammsi BOJbl. XHUMHYECKHE CBOMCTBA BOJBI.
[Ipumenenne Boabl. Boma -  pactBopurens. PacTBopmMoOCTh BemiecTB B Boje. MaccoBas 1oJis
PacTBOPEHHOTO BEILIECTBA.

KonuuectBennsle oTHomeHuss B xumuu. KommuectBo BemectBa. Mosb. MounsipHas Macca.
3akoH ABoraapo. MosipHbelii 00bEM ra3oB. OTHOCHUTENbHas IUIOTHOCTh Ta3oB. OOBbEMHBIE
OTHOIIECHHUS Ia30B MPU XUMUYECKUX PEaKIUAX.

BaxHeiime Kiacchl HEOPraHWMYECKUX coeauHeHud. OKCHIBI:COCTaB, KiIacCH(pUKAIIHS.
OcHOBHBIE U KHCIOTHBIE OKcUbl. HoMeHkatypa okcuaoB. Ou3nueckue U XMMHUYECKHE CBOWCTBA,
nonyquHe nu HpI/IMCHCHI/Ie OKCHUIOB.



I'mppoxcunpl.  Kmaccudukammst  rugpokcuaoB.  OcHoBanus. Cocrta.  Ilémoun w
HepacTBOpUMbIE OCHOBaHUA. HomeHknatypa. du3nyeckue U XUMUYECKHUE CBOMCTBA OCHOBAHUM.
Peaknust nedtpanmuzauuu. [lomyueHne W mnpuUMeHEHHE OCHOBaHMHA. AMQOTEpHBIE OKCUABI H
TUAPOKCH/IBI.

Kucnotel. Cocra. Knaccudukanusa. Homenknarypa. ®usnueckne 1 XUMHYECKHE CBOWCTBA
KHUCJIOT. BBITECHUTENBHBIN Psii METAJUIOB.

Comu. CocraB. Knaccudpukamusa. Homenknarypa. @usnueckwe CBOWCTBA  COJICH.
PactBopuMocTs coneii B Bojge. XuMHUYECKHE CBOMCTBa cosieil. CrmocoObl TOJyYEeHHs] COJICH.
[Ipumenenue cosnen.

I'eneTnueckas cBsI3b MECXKIAY OCHOBHBIMH KJIaCCaMH HCOPIraHUYCCKHUX COCHHHGHHﬁ.

Pasznea 2. llepuoanyecknii 3aK0H U NEPUOANYECKAS CHCTEMAa XUMUYECKHUX 3J1eMeHTOB 1.
N. MenneneeBa. CTpoenue aroma

HepBOHaqaanme ITOITIBITKH KJIaCCI/I(i)I/IKaIII/II/I XHMHYCCKHUX 3JeMEHTOB. IloHsATHE O rpynmnax
CXOOHBIX 5JICMCHTOB. EcTecTBeHHBIC cemeicTBa MICJIOYHBIX MECTAJIZIOB M I'aJIOT'CHOB. EHaFOpOIlHI)Ie
Ira3bl.

[lepuonuueckuii 3axkon JI. M. MengeneeBa. Ilepuonuueckas cucremMa Kak €CTECTBEHHO-
HayyHas KiIacCUpUKalus XUMHYECKHX JJIeMEHTOB. TabnuyHas ¢opMa MpeICTaBICHUS
KiIaccupuKalud XUMHUYECKUX odneMeHToB. Ctpykrypa Tabmunsl «llepuoanueckas cucrema
xumuueckux snementoB JI. M. MengeneeBa» (kopotkas ¢opma): A- u b-rpynmbl, mepHojbl.
Ou3nYecKuil CMBICT MOPSIAKOBOTO 3JIEMEHTa, HOMEpa Meproja, HoMepa rPyIbl (71 3J1€MEHTOB A-

rpymm).

CrpoeHne aroma: sapO W DJEKTpoHHash 00onouka. CocTaB aTOMHBIX sep: MPOTOHBI U
HelTpoHbl. M30TONBI. 3apsa aTOMHOTO sijipa, MacCOBOE YHCIIO, OTHOCHTENbHAs aTOMHAas Macca.
CoBpemeHHass (OPMYJIMPOBKA TMOHATHUS «XUMHYECKUH 3JIEMEHT». DJEKTPOHHAs 000JI0YKa aToMa:
MOHSATHE 00 YHEPTETHYECKOM YPOBHE (IJIEKTPOHHOM CIIO€), €r0 €MKOCTH. 3alOJIHEHHUE DJIEKTPOHHBIX
CIOEB y aTOMOB DJIIEMEHTOB TEpBOro - TpeThero mnepuonoB. CoBpeMeHHas ¢GopMyITHUpOBKa
MEePUONYECKOr0 3aKoHAa. 3HaueHWe TMepuoandeckoro 3akoHa. Hayunele noctmwxkenus /[[. .
MenpeneeBa: UCHpaBlIeHHE OTHOCHTENBHBIX AaTOMHBIX MAacC, TMpeJCKa3aHue CYIIECTBOBAHUS
HEOTKPBITBHIX DJIEMEHTOB, MEPECTAHOBKH XUMUYECKUX DIIEMEHTOB B IEPUOANUYECKOM cucteme. JKu3Hb
u nearenbHoCTh 1. 1. Menaeneena.

Pa3pnen 3. Crpoenue Bemecrsa

SHeKTpOOTpI/IHaTeJ'H)HOCTI) XUMHUYECKHX 3JIeMeHTOB. OCHOBHEIC BHUbI XUMHYECKON CBS3U:
KOBAJIEHTHAsI HEMOJIAPHAs, KOBAJEHTHAsl MOJSApHAas, WOHHAs. BaJeHTHOCTh 3JIEMEHTOB B CBETE
3JEKTPOHHOU Teopuu. CTeneHb okucieHus. [IpaBuia onpeaeneHus CTeneHn OKUCICHUS 3JIEMEHTOB.

9 kaacce
Pa3znen 1. MHoroo0pa3ue XuMH4eCKMX PeaKIuii

Knaccudukanus XUMUYECKHX pPEaKIMW: peakIHh COCTUHEHUS, PA3I0KECHUS, 3aMEIICHUs,
obMeHa. OKHCIUTENHFHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENh, BOCCTAHOBUTEIND, IMPOIIECCHI
OKHCJIEHUsT W BoccTaHOBieHHUs. (CocCTaBiI€HUE YpPAaBHEHHH OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuuii ¢ MOMOIIBI0 METO/1a JIEKTPOHHOT 0 OajaHca.

TennoBblie 3 (HEKTh XUMHUUECKUX PEAKIMA. DK30TEPMUYECKHE U IHIOTEPMUUYECKHE PEAKIIUH.
Tepmoxumuueckue ypaBHeHUs. Pacuérhl 10 TEPMOXUMHUUYECKUM YPAaBHEHHUSIM.



CKOpOCTh XUMHUYECKUX peakiuid. DaKTOpPbI, BIMUSIONIME HA CKOPOCTh XUMUYECKUX PEAKIIH.
[lepBoHayanbHOE MpEACTABIEHUE O KaTaIu3e.

O6paTI/IMBIe pPE€aKknuu. IlousTHE 0 XUMHYECKOM PaBHOBCCHU.

Xumudgeckue p€akKiiuu B BOAHBLIX pacTBOpax. 9J'I€KTpOJ'II/ITBI U HESJICKTPOJHUTEHI. HownsrI.
KaTtnoHbsl 1 aHUOHBI. Fudpamﬂaﬂ meopust pacmeopoe. :‘)J'ICKTpOJ'II/ITI/ILIeCKaH Jucconuanusa KUCJIOT,
ocHoBaHMi M conei. CiaOble U CHIIbHBIE SJICKTPOJIUTHI. CreneHb Jucconranuu. PeaKHI/II/I HMOHHOTO
oOMeHa. YCIIOBUS TEUYEHHUS pCaKHI/Iﬁ HOHHOTO 00OMeHa J0 KOHIIA. XHUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIaCCOB HEOPIraHMYCCKUX COC,I[I/IHeHI/Iﬁ B CBCTC HpeI[CTaBJ'IeHI/Iﬁ 00 BHCKTpOHHTH‘ICCKOfI
aucconanyii 1 OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX PEAKIUAX.

Touamue o eudponuse coseil.
Pa3nen 2. Muoroo0pasue BeniecTn

Hemeramnsl. 'anorensl. IlonokeHne B NEPpUOAMYECKOW CHUCTEME XMMHYECKUX JJIEMEHTOB,
cTpoeHne ux aroMoB. Haxoxknenue B npupozae. Pusndeckue M XMMHUYECKHE CBOWCTBA IaJlOTE€HOB.
CpaBHuTeNbHAs XapaKTepuUcTUKa rajoreHoB. llomyuyeHue © mnpuUMEHEHHE TajloreHOB. XJIOp.
du3nyeckue M XHUMHUYECKHE CBOMcCTBa xJiopa. lIpumenenue xisopa. XnopoBojgopon. Pusmyeckue
cBoiictBa. [lomyuenue. CoinsiHas kucinora u e€ conu. KadecTBeHHas peakuusi Ha XJIOPHJI-HOHBI.
PacnioznaBanue Xa0puaoB, OpOMHIOB, HOJUIOB.

Kucnopon u cepa. IlonoxeHue B NEpUOAUYECKOM CHUCTEME XHMMHMUYECKHUX 3JIEMEHTOB,
cTpoeHue ux aromos. Cepa. Amtorponus cepbl. usnueckue U xumMudeckue cpoiicrsa. Haxoxxnenue
B nipupoze. [Ipumenenne cepel. CepoBogopon. CepoBonoponHas kKuciaora u €€ conu. KadecrseHHas
peakuus Ha cynabua-uonsl. Okcun ceprl(IV). @usnyeckue u xuMudeckue cBoicTna. Ilpumenenue.
Cepaucrast kucnora u e€ conu. KauectBeHHas peakuus Ha cyinbdur-uonbsl. Oxcua cepsl (VI).
Cepnas kucinota. XMMHUYECKHUE CBOWCTBA pa30aBIEHHOM M KOHIIEHTPUPOBAHHOW CEPHON KHCIOTHI.
KauecTBeHHas peakuus Ha Cyiab(paT-MOHBl. XUMHYECKHE PEaKIMH, JIeKAllUe B OCHOBE MOJIYYCHHS
CEPHOU KHUCJIOTHI B IIPOMBIILIEHHOCTH. IIpMeHEeHNE CEpHON KUCIIOTHI.

A3zoT u gocdop. [lonoxxeHne B nepuoAMYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHE
X aTOMOB. A30T, (U3MUECKUE U XMMHUYECKHE CBOMCTBA, MOIy4YeHUE U MpuMeHeHue. KpyroBopot
azota B npupoae. Ammuak. DusnyeckMe M XUMHUYECKHE CBOWCTBA aMMHAaKa, IIOIY4YECHHE,
npuMmeHeHne. Comu aMMOHUS. A30THas KUCJIOTa U €€ cBoicTBA. OKHUCINTENBHBIE CBOMCTBA a30THOM
KucaoThl. [TomyyeHne a30THON KHUCIOTHI B 1abopaTopuu. XMMUYECKHE PeaKkiuy, JIe)Kalle B OCHOBE
IIOJIy4YEHUSI a30THOM KHCIIOTHI B MMPOMBIIITIEHHOCTH. [Ipumenenne a3oTHON KUCaoThl. ColaM a30THOM
KHCIIOTHI M UX IIpUMEHEHHE. A30THBIE y100peHUsI.

®ochop. Amnorponust dpocopa. Pusznyeckue U XUMUUYecKue cBoicTBa Qochopa. Oxcupg
dbochopa(V). Docthopnas kucnora u e€ conu. PochopHbie yI0OpeHHUS.

VYrinepon u kpemHuil. [lonoxeHne B NEPUOAMYECKONM CHCTEME XMMMUECKHUX D3JIEMEHTOB,
CTPOEHHE HUX aToMOB. Yriepoa. Aiorponus yriepoga. PU3NYECKHE UM XUMHYECKHE CBOMCTBA
yriepoga. AzncopOuus. YrapHblii ra3, cBOiicTBa M (DPU3MOJIOTHYECKOE JEeHCTBHE Ha OpraHU3M.
VYraekucnelii ra3. YrompHas kuciaota u e€ conu. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Kpyrosopor yriepoga B mnpupone. Opranudeckue coeauHeHust yriepoga. Kpemnuit. Oxcupg
kpemuusA(IV). Kpemuuenas kucnora u e€ conu. Crexno. LlemeHr.

Mertamibl. TlonokeHre METasIOB B MEPUOJUYECKON CHCTEME XHWMHUYECKHX JJIEMEHTOB,
CTpOEHUE MX aToMOB. Mertamnuyeckas cBsA3b. DU3MUECKHE CBOWCTBA METAIOB. Psii aKTUBHOCTH



METa/UTOB(RJIEKTPOXUMHYECKUN DS HANPSHKEHUH METAIOB). XHMMHYECKHE CBOMCTBA METaJLIOB.
O6mume crmocoOs! morydeHus: MeTauioB. CIuTaBbl METAJLIOB.

[[lenounble Metawibl. [lonoKEeHME ILIETOYHBIX METAUIOB B IMEPHOJMYECKONM CHCTEME,
CTpoeHue Ux aToMoB. HaxoxzaeHnue B npupoge. OPU3HYECKUE U XUMUYECKUE CBOMCTBA IIEIOYHBIX
MeTaJuIoB. [I[puMeHeHNe MIEeIOYHBIX METAJUIOB U UX COECIMHEHHUIA.

[llenouyno3eMenbpbHbIE  METAJJIbL. TlonoxxeHne  IIEIOYHO3EMENLHBIX  METAJIOB B
MEepUOINYECKON CHCTEME, CTPOCHHE MX aToMOB. HaxoxxaeHue B mpupojie. Marouii u KajabLMi, UX
BakHelmme coequHeHus . JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii. IlonokeHue altOMMHMS B TEPUOJAMYECKON CHCTEME, CTPOEHHE €ro aToMma.
Haxoxnenne B npupoge. Pu3MyecKMe M XUMHUYECKHE CBOMCTBAa alOMHUHUA. [IpuMeHeHue
amoMUHMSA. AM(OTEPHOCTh OKCHJIA ¥ TUAPOKCUIA aTFOMUHUSI.

Kenezo. [lonoxenue xene3a B IepuOAMUECKON cucTeMe, CTpoeHue ero aromMa. Haxoxaenue
B npupoxae. dusmyeckue M XMMHYECKHME CBOMCTBA JKeje3a. BaxHellne COeIMHEHMs XKelesa:
2+
okcubl, ruapokcuabl U conu xkene3a(ll) u xemeza(Ill). KauecrBennbie peakinuu Ha WoHBI Fe™  wu
3+
Fe™.

Pasznen 3. KpaTkuii 0030p BaxkHelIIIUX OPraHUYeCKUX BelleCTB

[Ipenmer opranndeckold xumun. Heopranndeckue u opraHudecKie COSAMHEHHS. YTIepoa —
OCHOBA >kM3HU Ha 3emiie. OCOOEHHOCTH CTPOEHMSI aTOMa YIJIepoaa B OPraHUYECKUX COEINHEHUSX.

VYrneBonopoasl. IlpenenbHble (HACHIICHHBIC) YIJIEBOAOPOABLI. MeTaH, 3TaH, MPONaH —
IIPOCTEHIINE MTPEICTABUTENN MIPEEIbHBIX YIIIEBOA0PO0B. CTPYKTYpHBIE (DOPMYIIBI YIIIEBOJOPOIOB.
['omosornueckuii psa OpeAenbHBIX YrIeBOAOpOJoB. ['omosiorn. @Pu3MYecKHe M XUMHAYECKHUE
CBOMCTBA NPEAENBbHBIX YIJIEBOAOPOAOB. Peakuuu ropeHus u 3amenieHud. HaxoxnaeHue B mpupojae
MpeAeNbHBIX YIIIeBOA0POI0B. [Ipumenenne MeraHa.

HenpenenbHble (HEHACHIIEHHBIE) YIJIEBOAOPOABL. OTHIECHOBBIM PSAJ  HENPEAENIbHBIX
yIIeBOAOPOAOB. DTHiIeH. DU3nuecKre U XMMUYECKUE CBOMCTBA 3THIIEHA. Peakius npucoeIuHeHusl.
KauecTBenHsbie peakunu Ha 3TuieH. Peakuus nomumepuzanuu. [lonuatunen. [Ipumenenue stusnena.

ALIETUJICHOBBIM psii  HENpeNeabHBIX YIeBoJopoaoB. AnermieH. CBoiicTBa alleTUIIEHA.
[IpumeHeHue aneTuieHa.

[TpousBoaHbie yriaeBogopoaoB. Kpatkuii 0030p OpraHMYECKUX COSAMHEHMIA: OJHOATOMHBIE
CUpTHl (METaHOJ, JTaHOJ), MHOTOATOMHBIE CIUPTHI (ITUJIICHTIMKOIb, TIUIEPUH), KapOOHOBBIE
KHCIIOTHl (MypaBbUHAs, YKCYCHas), CIOXKHBIE S(HpBI, KXUPHI, YrieBoAsl (TIIOKO3a, caxaposa,
KpaxmMaJ, IeJiTi0J103a), aMUHOKUCIIOTHI, 0Nk, Poiib OeIKOB B opraHusme.

[TonsiTHEe O BHICOKOMOJEKYISIPHBIX BemecTBax. CTPyKTypa MOJMMEPOB: MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BE€HO, CTeNI€Hb oJuMepu3aluu. [lonusTuien, noaunponuiaeH, NOJTUBUHUIXJIOPUL.

Tak kak ydeOHbI mmaH mnpeamera «Xumus. 8-9 Kiacce», MpeanojaraeT Haludue
0000IIAIONINX U KOHTPOJIBHBIX YPOKOB, HE MPEIyCMOTPEHHBIX B aBTOpcKoil mporpamme: H. H.
I'apa. «Xumus. PaGoume mnporpammbel. 8-9 kmacee» - M.: «lIpocsemenue», 2017», To
11eJ1ecO00pa3HbIM CTaJI0 BHEAPEHHE 000O0MIAIOIINX U KOHTPOJIBHBIX YPOKOB 110 TEMaM, BKIIOUEHHBIX
B KTII no npenmery.

ABTOpCKas MporpaMMa He MpeaycMaTpuBaeT paslielieHne y4eOHOro Marepuania o Temam, a
TOJBKO TIO pa3zeliiaM, IMOATOMY padouas MmporpaMma, Mo npeameTy cocraBieHHas [luayrunoit H.H.
HMMEET MPEACTABICHHOE pa3/ieJICHuE U3y4aeMoro MaTepuana mo TeMam.



IlepeyeHb npakTHYECKUX padoOT

8 knace

1. IIpuemsl Ge3zomacHoON paboThl ¢ 000pyAOBaHUEM U BemecTBaMu. CTpoeHHE TIIaMEeHH;
2. OuwucTKa 3arpsi3HEHHON TOBapEHHOH COJH;

3. Ilomyuenue u CBOWCTBa KHCIOPOA;
4. TlomyyeHue BoOpoOAa U UCCIETOBAHUE €TI0 CBOMCTB;

5. IlpuroroBieHue pacTBOPOB COJIEH € OIPEIEIECHHON MaCCOBOM JI0JIEH;
6

. Pemienue skcnepuMeHTANIbHBIX 3a7a4 N0 Teme: «BaxkHenme KJI1acChl HEOPraHUYECKUX

COE€IUHEHUN.

9 kjaacc

1. I/I3y‘{eHI/IC BINAHUA YCHOBI/Iﬁ IIPpOBUACHUA XUMHYCCKOM pC€aKluu Ha €€ CKOPOCTh,

2. Pemienne skcnepruMeHTAIBHBIX 337124 10 TeMe: «CBOMCTBa KUCIOT, OCHOBAaHUHM U COJIeH KaK
AJEKTPOJIUTOB;

3. TlomyueHue CONSTHON KHCIIOTHI M €€ CBOWCTB;

4. PemieHue sKCiepUMEHTANbHBIX 33a4 1o TeMe: «Kucnopon u cepa;

5. Iony4yeHne aMMuaka U U3y4eHHUE €ro CBONCTB;

6. [Tonyuenue oxcuna yriaepona (1\V) u usyuenue ero cBoicts. Pacro3HaBanue ero cBOMCTB;

7. PelieHne SKCIEPUMEHTANIBHBIX 3a7a4 110 TeMe: «MeTabi».

ITepeyeHb KOHTPOJIBHBIX PadOT
8 knace
KonTponbnas padora Ne 1 «IlepBoHauanbHble XUMHUYECKHUE TOHSATHS.
Kontponsnas padora Ne 2 «Kucnopon», «Bonopon», «Boaa. PactBopsi».
Kontponbnas padora Ne 3 «OcHOBHBIE KJIACCHl HEOPTraHUYECKUX COEAUHEHHI.
KonTponbnas padora Ne 4 «llepunoguueckuii 3akon .M. MenaeneeBa crpoenue aroma. CTpoeHue
BEIIECTBA. XUMHUYECKASA CBI3bY.
9 ki1acc
Konrtponbnas padora Ne 1 «Knaccuduxanus XMMHYECKUX peakIuii», « QIEeKTPOIUTHIECKas
TMCCOLIMALIUS.
KonTponbnas padorta Ne 2 «["anorensi», «Kucnopon u cepay.
KonrtponsHas padora Ne 3 «A3oT u pocdop», «YTriaepoa 1 KpeMHHID».

KontponsHas padora Ne 4 «MeTamibi».



3. TemaTuueckoe IVIAHUPOBAHHUE ¢ YKA3aHUEC KOJIUYECTBA YaCOB, OTBOJIUMBIX HA OCBOCHHE Ka)KI0i TeMBbl.

Kiacc 8

Pasznen

Koa-Bo
JacoB

Tembl

Koa-Bo
4acoB

OcHOBHbIE BH/IbI 1eSITEJILHOCTH
o0yuaruuxcs

(HA ypOBHEe YHMBEPCAJIbHBIX Y4eOHbIX
AelcTBHIA)

OcHOBHBIE
HaTNpaBJIeHHS
BOCIIUTATEILHO

H
JACATCJIBHOCTH

Paznen 1. OcHOBHBIE HOHATHS
XUMHH (YPOBEHb aTOMHO-
MOJICKYJISIPHBIX TTPEICTaBICHUIA)

52

Tema 1. [lepBonauanbHbIC
XUMHUYECKUE MOHATUS

20

Pabora ¢ TekcTOM ydeOHMKA U MaTepUATBHBIMU
o0bekTamu (0OpasamMu BEIIECTB), HAOIIOICHUE
JIEMOHCTPUPYEMBIX OIBITOB, TIPOCMOTP BHJIEO -
MaTEPUAOB,  BBIIOJHEHHUE  OSKCIICPUMCHTOB,
W3YYCHHE U ONMCAHUE CBOWCTB BEIICCTB.

3narp mnpaBwia T.b., 3Haku XuUMHUYECKHX
3JIEMEHTOB,  OCHOBHBIE  3aKOHbl  XUMHUH,
OCHOBHBIC XUMUYECKHE (DOPMYITHIL.

YMers oOka3piBaThb IEPBYK0 IMOMOIUb IIPU
OTpaBJEHUSX O0XKOrax TpaBMax; BbIJIBUTaTh
TUIOTE3bI, pa3iuyaTh MOHATHUS, (PU3HUECKHUE U
XUMUYECKHE SIBICHUS, COCTABISATH (POPMYIIBI
BEILIECTB, ONPEACISITE BAJICHTHOCTH DJIEMEHTOB,
pelaTh pacyeTHbIC 3aa4H.

Opranusanuonnsie YY/ — opraauzamnus
pabouero mecra.

HNupopmanuonnsie YY]J — pabora ¢
Y4€OHHKOM, HaOII0EHIE JIEMOHCTPAIIHH,
HCIIOJIE30BAHUE pa3IMYHBIX HCTOYHUKOB

uHpopmaruu, QopMupoBaHue MNpoOIEMBI U
oTpeieNIeHue CII0COO0B €€ PEeLICHMUS.

1,5,6




Ilo3naBatenbubie YYJI — ymenus paborats ¢
TCEKCTOM, BbIACIATH B HEM I'JIaBHOC.

JIuunoctuble YYJ]I — yMeHue coOIOIATH
JTUCHUIUTAHY Ha YpOKe, YBaXUTEIBHO
OTHOCHUTBHCS K YUUTEIIO U OJTHOKJIACCHUKAM.

PeryastuBubie YY]I — ymeHus onpenesisith
[[eJTh YPOKA U CTaBUTh 331a4U HEOOXOUMBIE JIJIst
ee TIOCTHKEHUSI.

KommynukatuBasle  YY/J -  ymeHus
BOCIIPUHMMATh  HMH(pOpMAmuio  HAa  CIYX,
aJlcKBaTHO  apryMEHTUPOBaTb CBOK  TOYKY
3peHus. Bmagets  pasnuuHbiMEH  opMaMu
YCTHBIX M IyOJIMYHBIX BBICTYIUICHHUH, OLIEHKa
pa3HbIX TOYEK 3PEHHUS, BBICIYUIMBAaTh MHEHUS

JIpYyTux.

Tewma 2. Kucnopon

Ymernb xapakxmepuzo6ambo XUMHYECKHE
AJIEMEHTHI (KUCIOPO/ KaK XUMUYECKUNA 3JIEMEHT
U MPOCTOE BEILECTBO); PACNO3HABAMb OTIBITHBIM
IyTeEM KHCJIOPOH, COCMA6Iiamb  ypaBHEHUS
XUMHYECKMX  peakUud,  XapaKTepU3YIOIIHNX
XMMHUYECKHE CBOMCTBA KUCIOPOA; COCMABIAMb

(bopMyIibL HEOpPraHUYECKUX COEIMHEHU
W3YYEHHBIX KJIACCOB; HA3bl6AMb COCIUHEHUS
M3Yy4YEHHBIX KJIaCCOB (oxcunpl);

xapakmepu3oeéams ~ XUMHUYECKHE  CBOMCTBa
OCHOBHBIX KJIaCCOB HEOPraHMYECKHX BEIECTB;
onpeoensimy: COCTaB BEIIECTB 0 UX GopMyIaMm,
MPUHAAJIEKHOCTD BEIECTB K KJI1ACCy OKCHJIOB.

3Harp 1UIAH XapaKTEPUCTUKU XHUMHNYECKOT'O
9JICMCHTAa W TPOCTOro BCIICCTBA, CITIOCOOBI
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MOJTyYCHUS KHCJIOPOJIA; Ba)KHEHIIIIE
XAMHYECKHE ITOHSITHS: KIIacCUpUKaIus
BEIIIECTB, KJIACCH(UKAIMSA PEaKIIUid, OKHCICHUE,
MOHSTUE OKCHU/IBI; CYIITHOCTh

KpyroBopoTa KHCIIOpOo/ia B pupoe,
IIPUMEHEHUE KUCIOPOa.

JInunoctuble YYVYJ/I: pa3BuTue BHYTPEHHEH

IIO3UIINHN IIKOJIbHHUKA Ha YPOBHE
MOJIOXKHUTCIBHOI'O OTHOIICHUA K HIKOJIC,
IIOHUMAaHUA H€O6XOI[I/IMOCTI/I yY4cHu,

BBID@XEHHOr0, B  mpeobiagaHuu  y4eOHO-
[I03HABATEIbHBIX MOTHBOB M IPEANOYTCHHU
COIMAJIBHOTO  CIIoco0a  OIEHKM  3HAHUI;
dopMHpOBaHHE  BBIPAKEHHON  YCTOHUYUBOM
yueOHO-103HABaTEIbHON MOTUBALIUN YUEHUS

Kommynukarusubie Y'Y I: CoBepleHCTBOBATh
yMEHUE JOrOBapUBaTbCsd U MNPUXOJUTh K
obmemy pelIeHuto B COBMECTHOM
JIeATeNbHOCTH; Pa3BUBaTh yMEHUE POJYKTUBHO
paspemaTh KOH(QUIMKTBI Ha OCHOBE yueTa
MHTEPECOB U MO3UIUHN BCEX €r0 YYaCTHUKOB;

IMo3naBarenbubie Y//I: dopMupoBats ymeHue
IPOBOJUTH CpPaBHEHHE U KJIACCU(PHUKALMIO T10
3aJaHHBIM  KpuTepusiM;  DopmupoBaTh Y
ydaluxcs MpeJICTaBICHHME O HOMEHKIATYpe
HEOPraHWYECKUX COCTMHEHUN

PeryastuBubie Y//[: nnaHupoBatb CBOM
JICUCTBUASL B COOTBETCTBUM C ITOCTaBJICHHOU
3a/1a4ell ¥ yCIOBUSMH €€ pealn3alni.




Tema 3. Bonopon

3HaTh I[UIAH XapaKTEPUCTUKU XUMHUUYECKOTO
JJIeMEHTa,  (PU3WYECKUE  HMX  XHMHYECKUE
CBOICTBa BOJIOpPOAA; YMeTh XapaKTepU3OoBaTh
BOJIOPOJI KAK XMMHUYECKUH 3JIEMEHT U IPOCTOE
BEIIIECTBO; COCTABIISITh YPABHEHUS PEAKIIUH.

Opranmzannonusie YYJ - oprasmsamus
pabouero Mecra.

Nudopmanuonnsie YYJ — pabora ¢
y4eOHUKOM,  HaONIOJICHUE  JIEMOHCTpAIIHH,
UCIIOJIb30BaHUE pa3IMYHBIX HMCTOYHUKOB

uHpopmanuu, (opMHUpPOBaHHE MpPOOJIEMBI U
OIpeieIeHue CII0COO0B €€ PEeLICHMS.

INo3naBatenbHble YY/I — ymenus paboraTs ¢
TEKCTOM, BBIJIEJISITh B HEM IIABHOE.

Jlnunoctuble YYJl — ymenue coOmoaaTh
JACLUIUIUHY Ha YpOKE, YBAKHUTEIBHO
OTHOCHUTBHCS K YUUTEIIO U OJHOKIIACCHUKAM.

PerynstuBubie YYJI — yMeHHs OIpenensaTh
11eJIb YPOKa U CTaBUTh 3a/1a4l HEOOXOAUMBIE JIJIS
€€ IOCTHKEHUS.

Kommynukarusuele  YYJ -  ymeHus
BOCIPUHMMATh  MH(pOpMaLMIO  Ha  CIyX,
aJleKBaTHO  apryMEHTUPOBaTb CBOI  TOYKY
3peHusl.

Brnaners pasnuyHbiMH (OpMamMHM  YCTHBIX U
NyOJIUYHBIX BBICTYIUIEHUH, OIIEHKA pa3HbIX
TOYEK 3PEHUs, BBICIYILIMBATh MHEHUS IPYTHX.

5,6,8

Tema 4. Bona.

3HaTthb CYIIHOCTb TIOHATHUA MaACCOBad HOJIA
PaCTBOPECHHOT'O BCIIECTBA B PacTBOPE;
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(1)I/ISI/I‘ICCKI/IC 1 XUMHYECKHE CBOMCTBA BOABI.

YMeTh BBIUHMCIIATH MACCOBYIO JOJII0 BELECTBA B
pacTBOpe;  HCIOJb30BaThb  MPHUOOPETEHHBIC
3HaHMA W yMEHUA B  IIPAKTUYECKOH
JIEATEIbHOCTH W IOBCEJHEBHOM JKU3HU JUIA:

MIPUTOTOBJIEHUSA pacTBOpPOB 3a1aHHOU
KOHI[EHTpalluu B OBITY W Ha TPOU3BOJCTBE;
XapaKTepU30BaTh CBOMCTBA BOJIBI,

BSaHMOHeﬁCTBHC BOJbI C HEKOTOPBIMU
MCTaJlJIaMHU U OKCUAAMHU,; COCTABJIATh YPAaBHCHUA
XUMHNYCCKHX peaKHHﬁ, XapaKTCPHbIX OJIAA BOJBI.

JIMYHOCTHBIE: pa3BUBAaTh CIIOCOOHOCTH K
CaMOOIICHKE Ha OCHOBE KPUTEPHS YCIEIIHOCTH
yueOHOM IesTeNIbHOCTH;

KommyHukaTtuBHble: (GopMUPOBATH yMEHHE
UCIIOJIB30BaTh peYb JUIsl PEryJsiliid  CBOETO
NEHCTBUS; aJeKBaTHO HCIOJB30BaTh pPEUYEBBIC

CpeicTBa IS pelieHus pa3IMYHBIX
KOMMYHHKATHBHBIX 3ajad, CTPOUTH
MOHOJIOTHYECKOE  BBICKa3blBaHHE,  BJIAJETh

Jranorudeckoi hopmoii peun

ITo3naBatenbHble: (HOPMUPOBAHUE YMEHUS:
OCYILIECTBIISITh CPaBHEHHME M KJIACCUDHUKAIIHIO,
BI>I6I/Ipa${ KPUTCPUUN JJId YKA3aHHBIX JIOTHYCCKHUX
orepanuil; CTpPOUTh JJOTHYECKOE PacCyKIECHUE

PerJIHTI/IBHbIe: pa3BUBATb YMCHHC
CaMOCTOATCIBbHO aJICKBaTHO OLICHUBATh
MMPpaBUJIILHOCTDb BBITIOJTHCHU A ,Z[CI>'ICTBPI$I )51
BHOCUTH HGO6XOHI/IMBIC KOPPCKTHUBEI B

HCIIOJIHCHUC KaK 110 X0y €ro pcajm3alnu, Tak 1




B KOHIIE N€HCTBUSI.

Tema 5. KonmuecTBeHHBIE
OTHOIIIEHUS B XUMHUU

3HAaTBh: OCHOBHBIE 3aKOHBI XMUMHH U (GOpMYI
MCIIOJIb3YEMBIE IIPU PEILICHUU 3ajau.

YMerTh: pe€maTh paCuUCTHBIC 3a1a4Yu.

Opranusanuonnnsie YYJ| — opranuzanus
pabouero mecra.

HNupopmanuonnsie YYJ — pabora ¢
yuyeOHHUKOM,  HAOJIOJEHHE  JIEMOHCTpaLuH,
UCIIOJIb30BaHUE pa3IMuHBIX UCTOYHUKOB

uHpopmanuu, QopMupoBaHue npPoOIEMBI U
oIpeieIeHue CII0COO0B €€ PELICHHUS.

IloznaBatenbHble YY/I — ymenus paborats c
TEKCTOM, BBIJIEJISITh B HEM IJIABHOE.

Jluunoctuble YVYJ - ymenue coOar0aaTh
TUCIUIUIMHY ~ HAa  YpOKe, YBXKUTEIHHO
OTHOCHUTBCS K YUUTEIIO U OJTHOKJIACCHUKAM.

PerynstuBubie YY/ — yMeHus omnpenensitsb
1elb ypoKa M CTaBUTh 3aJaud HEoOXOJuMbIE
JUIS €€ TOCTUKECHUS.

Kommynukarusueie YYJ -  ymeHusn
BOCIIPUHMMATh  MHGOpMAIMI0O  Ha  CIyX,
aJleKBaTHO  apryMEHTHpPOBAaTb CBOK  TOYKY
3peHus. Buagers  pasnnuHbIMM  (opMaMu
YCTHBIX M HYOJMYHBIX BBICTYIUICHUH, OLIEHKA
pa3sHBIX TOYEK 3pPEHUs, BBICIYIINBATH MHEHHS

JIpYyTUx.

1,5

Tema 6. Baxueiimnue
KJIACCHI HEOPTAaHUIECKUX

12

3HaTh: OIIPCACIICHUC KJ'IaCCI/I(I)I/IKaI_II/II/I CBOMCTBaA
OCHOBHBIX KJI1aCCOB HCOPTaHNYCCKUX
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COCIMHEHUN.

COECIUHEHUN.

YMerb: Ha3biBaTh, pacClO3HaBaTh, COCTABIATH
dbopMyInbl  3aIUCBHIBATH YPABHEHHSI PEAKIIHHU,
xapakmepu3zo6ams ~ XUMUYECKHE  CBOMCTBA
5crnoco0bpl  MOJYYeHHs] OCHOBHBIX — KJIACCOB
HEOPraHWYECKUX COCIMHEHUN.

JIN4YHOCTHBIE: pa3BUTHE BHYTPEHHEH IO3HUIIMU
LIKOJIbBHUKA HA  YPOBHE  IIOJIOKHUTEIBHOIO

OTHOLICHUA K HIKOJIC, IIOHUMAaHUs
HEOOXOJMMOCTH  YUYCHHsSI, BBIPAKCHHOTO B
npeoOIagaHuu y4e0OHO-TT03HABATEIBHBIX

MOTHBOB W  MpPEANOYTEHHH  COLHUAIBHOIO
cnocoba OLEHKM 3HaHWi; (opMupOBaHUE
BBIPAKEHHOU YCTOWUYMBOU yueOHO-
ITI03HABATEJIbHONM MOTUBALIUH YYECHHUSI.

KoMMmyHuKaTHBHBIE:  pa3BUBAaTb  yYMEHHUE
IPOAYKTHUBHO pa3peliaTh KOH(YIUKTHI HA OCHOBE
ydera HMHTEPECOB W IIO3ULIHMM BCEX  €ro
YYaCTHUKOB.

[Mo3naBarenabHble:  DopMUpPOBATH  yMEHHE
MPOBOANTH CpaBHEHHE M KiIAacCU(UKAIMIO TIO
3alaHHBIM  KpUTepusM;  (GOpMHpPOBATH Y
y4yaluxcs IPEACTaBICHUE O HOMEHKIAType
HEOPraHWYECKUX COCIUHEHUI;

PeryasitTuBHbie: dbopMupoOBaThH YMEHHE
YUHUTHIBATH BBIJIEJICHHBIE YYUTEIEM OPUEHTHUPBI
JNEeHCTBUS B HOBOM Y4eOHOM MaTepuaie B
COTPYIHUYECTBE C YYUTEIEM; IUIAHUPOBATH
CBOM JICUCTBHSA B COOTBETCTBHUH C TTOCTABJICHHON
3a71a4€i ¥ yCIIOBUSIMHU €€ pEeATU3aLiH.




Paznen 2. [lepuoandeckuii
3aKOH M MEPUOINYECKas
CHCTEMAa XMMHYECKUX
3JICMEHTOB
JI.1. MenaeneeBa.

Crpoenue atoma

3HaTh: OCOOEHHOCTU CTPOEHMsI aTOMa, COCTaB
Anpa,  OIpENelIeHUE  IOHATHM:  IIPOTOHBI,
HEUTPOHBI, JIEKTPOHBI U30TOIIBI.

YMerb  OOBACHATH:  (U3NYECKUH  CMBICI
aTOMHOTIO (TOPSIKOBOI0) HOMEpa XMMUYECKOTIO
3JIEMEHTa, HOMEPOB TIpYIIBl M Iepuona, K
KOTOPBIM JJIEMEHT IIPUHAJICKUT B
[IEPUOIUYECKON cucreme
J.1. MenneneeBa

XapakTepu30BaTh: XUMUYECKHE JIEMEHTHI (OT
BOJOpOJA [0 KalbLus) Ha OCHOBE HX
IOJIOKEHU B NEPUOJUYECKON  cucrteme
J.M.MenneneeBa u 0COOEHHOCTEN CTPOEHUS UX
aTOMOB.

CocTaBJifITb CXEMbI CTPOCHUSI aTOMOB IEPBBIX
20  DJEMEHTOB  MEPUOAMYECKOM  CHCTEMBI
JI.1I.MeHnneneeBa

3narb cMbicT W 3HaueHue llepuogmyeckoro
3aKOHA, TOPU3OHTAJIbHBIE M BEpPTUKAIbHbBIC
3aKOHOMEPHOCTH U UX NMPUUUHBI.

YMeTh naBaTh XapakTEpUCTUKY 3JIEMEHTa Ha
OocHOBaHuU ero nojuoxenus B I11C.

JInunoctuble: dopMupoBaTh y  yyaluxcs
yueOHO-T03HaBaTENbHBIN HHTEPEC

K HOBOMY YyuyeOHOMY Marepuaiy U crocobam
pelIeHUs] HOBOM YaCTHOM 3a1a4u

KoMmyHuKaTuBHBIE: PopMynHpoOBaThH
COOCTBEHHOE€ MHEHHE U TO3UIUI0; YYHUTHIBATH
pa3Hble MHEHUSI U MHTEepechl U 0OOCHOBBIBATH
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COOCTBEHHYIO TIO3HUIIUIO;

ITo3naBaTeabLHBIE: Hcnonn30BaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA, B TOM YHCJIE MOJIEIU
Y CXEMBI JUISl PELIECHU 3a/1aY;

PerHHTI/IBHLIe: CaMOCTOSTEIIEHO aJICKBAaTHO
OLICHUBATh ITPABUJIIBHOCTH

BBIITOJIHCHUS JIeHCTBHS H BHOCHTD
HEO0OXOIMMBbIC KOPPEKTUBHI B HCIIOJIHCHUE KaK
[0 XOAy €ro pealu3aludyd, TaK U B KOHILE
JNECUCTBHA.

Pazgen 3. Ctpoenue BemiecTBa

YMmeTh: COCTaBJIATH CXEMBI O6paSOBaHI/I${
BCIICCTB C pa3sHbIMU TUIIAMH CBA3U, ONIPCACIIATDH
CTCIICHHU OKHUCICHUA 3JICMCHTOB, THII
XHMHYCCKHUX CBSI3CH B COCIMHCHUAX.

3HaTh: oOmpejelieHUE TOHSATUN: WOH, HOHHAs,
KOBaJICHTHasE CBsI3b, OCOOEHHOCTH CTPOCHUS
BEIIIECTB B TBEPJOM JKHUJIKOM U Ta3000pa3zHOM
COCTOSSHUM a TaKXe€ B KPUCTAUIMYECKUX U
aMOp(HBIX BEIECTBAX; THUIIBI KPUCTATIMYECKHUX
PELIETOK.

Opranmzannonnsie YY]J[ - opraHuzanus
pabouero Mecra.

HNupopmanuonnsie YVY]J — pabora ¢
Y4€OHHKOM, HaONIOZICHNE  JIEMOHCTPAIINH,
HCIIOJIE30BAHUE pa3IMnIHbIX HCTOYHHKOB

uHpopmaruu, (HOpMUPOBaHHE TPOOIEMBI U
oTpeieNIeHue CII0COO0B €€ PELIeHMUS.

Ilo3naBarenbHble YY]JI — ymeHnus pabotars c
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TEKCTOM, BBIACIISATH B HEM I'JIaBHOC.

Jlnunoctubie YVYJI — ymeHue coOiroaarh
JUCUUIUIMHY  Ha YpOKe, YBaXKUTEIBHO
OTHOCHUTBCS K YUUTEIIO U OJHOKIIACCHUKAM.

YMeTb: COCTaBIATH CXEMBl  00pa30BaHUS
BEIIIECTB C pa3HbIMU TUIIAMU CBSI3H, ONPENENATh
CTEIIEHU OKHCJICHUS 3JIEMEHTOB, THUI
XMMUYECKHX CBSI3€H B COEJUHEHUSAX.

3HATh: OIpele/iecHue TOHATUI: WOH, HOHHAs,
KOBaJICHTHasA CBA3b, OCO6CHHOCTI/I CTPOCHUA
BCIIECTB B TBEPJOM J>KHJIKOM U Tra3000pa3HOM
COCTOSAHMM a TaKXC B KPUCTAUIMYCCKUX U
aMOp(HBIX BEIIECTBAX; THITHI KPUCTAUTMYCCKUX
PELIETOK.

Opranusanuonnnsie YVYJ| — opraHuzanus
pabouero Mecra.

Nudopmanuonnsie VYV — pabora ¢
yu4eOHHMKOM,  HaOJIOJeHHE  JIEMOHCTpAIUH,
HCIIOJIb30BaHUE pa3IMYHBIX HCTOYHUKOB

uHpopmanuu, QopMupoBaHue npoOIEMbI U
OIIpe/ieNIeHNe CIIOCO0O0B €€ PELICHUs!.

IMo3naBatenbnubie YYJ — ymenus paborars ¢
TEKCTOM, BBIJEJISATH B HEM TJIABHOE.

Jluunoctuble YVYJI - ymenue coOm0maTh
TUCIUIUIMHY Ha YpPOKE, YBAXHTEIHHO OTH
OCHTBCS K YIHTEIIO U OJTHOKJIACCHUKAM.

HToro: 68 yacos.




Kaacec 9

Paznen

Koa-Bo
JacoB

TeMmbl

KoJu-Bo
JacoB

OcCHOBHBIEC BU/IbI 1eATEJILHOCTH
00y4JaroIuXxcs

(Ha ypOBHe YHHBEPCAJIbHBIX Y4eOHbIX
JaeiicTBUiIl)

OcHoBHbBIE
HANPaBJIEeHUS
BOCITUTATEIbHO
W 1eATeJILHOCTH

Pasznen 1. Muoroo6paszue
XUMUYECKHUX PeaKLnn

15

Tema 1. Knaccuduxarms
XAMHYECKUX PEAKIUN

YMerTh: KJ'IaCCI/I(bI/II_II/IpOBaTB XHUMHUYCCKUC
pCaKknuu, 3arucCbiBaTb YPAaBHCHUSA PCAKIUU,
onpeaAciIATh CTCIICHb OKUCICHUA JSJIEMCHTOB,
YKa3bIBaATb IMPpOLECCChL OKHCJICHUA u
BOCCTAHOBJICHUA, OIIPCACIIATH OKUCIHUTCIIL U
BOCCTAHOBHUTCIIb, PACCTABJIATDH

KOOQQHUIUEHTHI B  ypPaBHEHUSAX  METOJIOM
3JIEKTPOHHOI0 OanaHca.

Ilo3naBarenbHuble YY/I: yMeHHs ONpeneiarh
MOHATHUS, YCTAHABIMBATH AHAJOTUU, H3JArarh
MBICJIM B YCTHOW ¥ TUCBMEHHOU (hopme.

PeryastuBHble YVA: YMEHUS
CaMOCTOSITENIBHO apryMeHTHpOBAaTh u
OLICHMBAaTh CBOI JIEATENBHOCTh U JIEUCTBUA
OJIHOKJIAaCCHMKOB, OINpPEAEIATh ILElIb ypoKa W
CTaBUTh 3ajJaud, BbIOUpaTh 3(PPEKTUBHBIC
CHocoOBI PeLIeHNs TOCTaBIEHHBIX 3a/]1a4.

KommynukaruBubie YY/I: ymenus cioymars,
OTBEYaTh Ha BOIIPOCHI U ApPTYMEHTHPOBAThH CBOIO
TOYKY 3pEHHUs, YBAKUTEIBHO OTHOCUTBCS K
OKPY’KaOIIIMM, CIYIIATh U CIBIIIATH [TAPTHEpPA.

Jluynoctubie YY/: noHuMarb 3HAYMMOCTH
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOILIECCOB
B OKMBOWM WM  HEXHBOM  MNPUPOHNE U
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KU3HEICATCIHOCTH JeJIOBEKA; YMEHHE
OLICHUBATh CBOKO JEATEIBHOCTh C TOUKHU 3PEHUS
HPABCTBEHHBIX u MIPaBOBBIX HOPM,
ACTETUYCCKHUX IICHHOCTEH.

Tema 2.
DJICKTPOIUTHYCCKAS
IACCOLAALINAS

PabGora ¢ TekcTom y4yeOHMKa, HaOIIOICHUE
JICMOHCTPUPYEMBIX ~ OMNBITOB,  OdopmIiIcHHE
OoT4yeTa C ONKMCAHUEM OSKCIIEPUMEHTa €ro
pe3yJIbTaT M BBIBOJIbI, COCTABJICHUE ypPaBHEHHI
peaKuuy B MOHHO-MOJIEKYJIIPHOM BUJIE.

IIpenmernbie YYJ: 00beOUHATH CYIIHOCTD
XUMHYECKUX peakuuu B pacTBopax
3JIEKTPOJUTOB, OTJIMYATh COKPAIIEHHbIE HOHHO-
MOJIEKYJIIPHBIE YPABHEHUS OT MOJICKYJISIPHBIX,
COCTaBJISITh YPAaBHEHUS pEaKIUd B HOHHO-
MOJIEKYJISIPHOM BUJE, BBINOJHATh HE CIIOXKHBIE
OTIBITHI, COOMIOATh TipaBuia Th.

[Ho3naBarteabHbie YY/I: OCyLIECTBIATH ITOUCK
HY)XHOW uWH(OpPMAIUU, BBIACIATh TJIABHOE,
FOTOBUTh  NPE3CHTALMU, CBSA3HO  H3Jararb
TEOPETUYECKUN MaTepHall, CTPOUThH JIOTHYECKOE
paccyxIeHue.

JInunoctHoe YVY/I: oleHuUBaTh BO3ACHCTBHE
BEILECTB HAa OKPYKAIOIIYI0 CPeay M OpraHu3M
YeJIoBeKa.

PeryastuBubie YY/I: npaBUiibHO OILIEHUBATh
BBHITIOJTHEHHE YUeOHOM 3a/1auH.

KommyHukaTuBHbIe YYI: [POSIBIIATH
YBaXUTEITHHOE u JI0OpOKeNnaTeTbHOE
OTHOLIEHME K JIpyTOMY 4EJOBEKY, BECTH
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JTHAJIOT.

Paznen 2. MuorooGpasue
BEIIIECTB.

43

Tema 3. 'asioreHsl.

YMeHue OonMchBaTh CBOMCTBA, IIOJIOXKEHUS,
oOurre uyepThl B cTpoeHuu onupasich Ha [ICXD.

YMmerb: 3anucelBaTh  ypaBHEHUS  PEAKIUHU
XapaKTepU3yolue XHUMHUYECKHe  CBOWCTBA,
CrocoObl TMOJYYEHHs] B  MOJIEKYJSIPHOM H
OKHCITUTENbHO-BOCCTAHOBUTEIEHOM BUJIE;
YKa3bIBaATh BakKHeHIIue o0J1acTu IMPUMCHCHUA U
OMOJIOTUYECKYIO POJIb.

Ilo3HaBaTenbHBIE YVYI: yMeHue
IIPOrHO3MPOBAaTh M JAEJaTh BBIBOJBI Ha OCHOBE
ITOJIy4YEHHOMN uHpopMaluu, CTPOUTH

JIOTUYECKOE  pacCyXJICHHE, YCTaHABJIMBATh
MIPUYMHHO-CIIEACTBEHHYIO CBSI3b B H3y4acMOM
Kpyre sBJICHUM.

JIuynocTHbie YY/I: yMeHUE apryMEHTUPOBAHO
OTCTanBaTh COOCTBEHHYIO TO3UIIMIO.
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PeryastuBubie YY][: yMeHHE ONpenearh
CTEMEHb YCIEUIHOCTH  BBINOJHEHUSI CBOEH
paboThl, OpraHU30BBIBATH COOCTBEHHYIO
y4€OHYIO JIeATEbHOCTb.

KomMMyHnKaTUBHBIE YVYA: yYMEHHE
apryMeHTHpOBaTh  CBOIO  TOYKY  3pEHU,
BCTyNaTh B y4eOHOE COTPYAHHYECTBO B XOJE
noucka u cbopa MHPOPMALUHU, BECTU IAHAIIOT
yUdUTEIb — YUYEHUK, pelaTh KOHQIMKTHBIC
CHUTyalllu¥, aJleKBaTHO pearupoBaTh Ha KPUTHUKY
OKPYXKAIOIIHX.

Tewma 4. Kucnopon u cepa.

YMeHue OonMchiBaTh CBOMCTBA, IIOJIOYKEHUS,
oOurure yepThl B cTpoeHuu onupasich Ha [ICXD.

YMmerb: 3anuceiBaThb ypaBHEHUS  PEAKIUHU
XapaKTepu3yolie XUMHYECKHE  CBOMCTBA,
CHocoObl TMOJYYEHHs] B MOJIEKYJSIPHOM H
OKHCJIUTEIIFHO-BOCCTAHOBUTEIHHOM BUJIC;
YKa3bIBaATh BaKHeHII1Me o0J1acTi IIPUMCHCHUA U
OMOJIOTUYECKYIO POJIb.

Ilo3HaBaTenbHBIE YVYI: yMeHue
IIPOrHO3MPOBAaTh M JAEJaTh BBIBOJBI Ha OCHOBE
ITOJIy4YEHHOMN uHpopMaluu, CTPOUTH

JIOTUYECKOE  pacCyXICHHE,  YCTaHABJIMBATh
MIPUYMHHO-CIEACTBEHHYIO CBSI3b B H3y4acMOM
Kpyre sBJICHUMN.

JIuynocTHbie YY/I: yMeHUE apryMEHTUPOBAHO
OTCTanBaTh COOCTBEHHYIO MO3UIIMIO.

PeryassituBuble YY/[: yMmeHHEe ONpenessTh
CTENEHb YCHEIIHOCTH BBIIOJHEHUS CBOEU
paboTHI, OpPraHu30BbIBATH COOCTBEHHYIO
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Y4eOHYIO IeATETLHOCTb.

KomMmyHukaTuBHBIE YVYA: YMEHHE
apryMEHTUPOBaTb  CBOKO  TOYKY  3pEHHS,
BCTyNMaTh B Y4eOHOE COTPYIHHYECTBO B XOJE
novcka u cobopa HHPOpPMAIMH, BECTU UAIOT
VUUTENh — YYEHUK, pemaTh KOHQIMKTHBIC
CUTyalluH, aJIecKBaTHO PearupoBaTh HA KPUTHUKY
OKPY’KaOILHKX.

Tewma 5. Azot u dpocdop.

Ymern: Ha ocHoBe IICXD xapakrepuzoBaTh
AIIEMEHTHl ~ MOATPYHNBI  a30Ta, OOBICHSITH
3aKOHOMEPHOCTH W3MEHEHUS CBOIICTB
3JIEMEHTOB TJIaBHBIX MOATPYIIIL,
XapakTepu30BaTh amwioTponuio ¢Gocdopa Kak
OIHYy U3 TPUYUH MHOr0oOOpa3usi BELIECTB,
OIMCHIBATH CBOMCTBA BEILIECTB.

3narp: T.b., coCTaBnATh ypaBHEHHUs PEAKIIMH,
COINIOCTaBJISATh ~ CBOWCTBA  pa30aBIEHHOM W
KOHIICHTPUPOBAaHHOW  pacTBOPOB  a30THOM
KHACIOTHL. Pacro3HaBaTh pacTBOpHl aMMHaKa,
KHCJIOT HUTPATOB U (oc(haTOB ONBITHBIM ITYTEM.

[Ho3HaBaTebHbIC YYI: YMEHUE
MMPOrHO3NpOBaTh W ACJIAaTh BBIBOJbI Ha OCHOBC
MOJy4YEHHOU uH(popMaIuy, CTPOUTH

JOTUYECKOE  PACCYXKIEHHE, yCTaHaBIMBATh
[IPUYUHHO-CIIEACTBEHHYIO CBSI3b B H3y4acMOM
KpyTe sBJIECHUM.

JIuynocTHbie YY]I: yMeHHE apryMEHTUPOBAHO
OTCTanBaTh COOCTBEHHYIO TIO3HIIHIO.

15,8




PeryastuBubie YY][: yMeHHE ONpenearh
CTEMEHb YCIEUIHOCTH  BBINOJHEHUSI CBOEH
paboThl, OpraHU30BBIBATH COOCTBEHHYIO
y4€OHYIO JIeATEbHOCTb.

KomMMyHnKaTUBHBIE YVYA: yYMEHHE
apryMeHTHpOBaTh  CBOIO  TOYKY  3pEHU,
BCTyNaTh B y4eOHOE COTPYAHHYECTBO B XOJE
noucka u cbopa MHPOPMALUHU, BECTU IAHAIIOT
yUdUTEIb — YUYEHUK, pelaTh KOHQIMKTHBIC
CHUTyallluH, aleKBATHO pearupoBaTh Ha KPUTUKY
OKPYXKAIOIINX

Tewma 6. Yriepona u
KpPEMHU.

YMmerh: XapaKkTepu30BaTh AJIEMEHTBI
MOATPYTITIBI yriaepoaa, OOBSICHATH
3aKOHOMEPHOCTH HM3MCHEHHUSI HX CBOICTB,
XapaKTepu30BaTh AUIOTPONHIO yriiepoaa |
docdopa kak OgHY U3 TPUYUH MHOTOO0OpPA3UsL
BEIIICCTB, ONMHCHIBATH CBOMCTBA BEIIECTB B XOJI€
MPOCMOTpa BHUIEO OIBITOB, YyCTaHABIMBATh
MIPUHAJJICKHOCTh BEIIECTB K OINPEACICHHOMY
KJIACCy COENWHEHUH, J0Ka3bIBaTh KHCIOTHBII
XapakTep OKCHUJOB, 3allMChIBATh ypaBHCHUS
peakiuii, pacmo3HaBaTh BEIIECTBA HCIOIb3Ys
NPUOOpETEHHBIC 3HAHUS B  TPAKTHYECKOM
JNESTEIbHOCTH M TIOBCEHEBHOM  >KW3HH,
OCYIIECTBIISATh MEXKIIPEAMETHYIO B3aHMMOCBS3b,
peliaTh pacyeTHbIE 3aJa4u.

[Ho3HaBaTebHbIC YYI: YMEHUE
IMPOrHO3MpOBATh U JCJIaTh BBIBOJABI Ha OCHOBEC
MOJy4YECHHOU uH(popMaIuy, CTPOUTH

JJOTHYECKOEC pacCyxJaCcHuc, YCTaHaBJIMBATb
MNPUIUHHO-CIICACTBCHHYIO CBS3b B H3Y4YadCMOM

1,5




Kpyre sIBJICHUH.

JIuynocTHbie YY/: yMeHUE apryMEHTUPOBAHO
OTCTauBaTh COOCTBEHHYIO TO3UIIMIO.

PeryastuBubie YYJI: ymeHue onpeaessTh
CTENEHb YCHEIIHOCTU BBINOJIHEHUSI CBOEH
paboThl, OpraHU30BBIBATH COOCTBEHHYIO
y4€OHYIO JIeATEbHOCTb.

KomMmyHukaTuBHBIE YVYA: YMEHHE
apryMEHTUpOBaThb  CBOIO  TOYKY  3PEHMUS,
BCTyIaTh B y4eOHOE COTPYAHUYECTBO B XOJE
norcka u cbopa uHGOpMALUU, BECTH AUAJTIOT
VUUTENh — YYCHHK, pelarh KOHQIMKTHBIC
CUTYyallUH, a/ICKBaTHO pearupoBaTb Ha KPUTHKY
OKPYKAIOIIMX.

Tema 7. MeTtaiibl.

13

YMeTh: XapakTepu3oBaTh METANIBl Ha OCHOBE
nx nonoxkenuss B IICXD,  0OBACHATH
3aKOHOMEPHOCTHU W3MCHEHHUS HMX CBOMCTB,
JIOKa3bIBaTh ~ aM(OTEPHOCTh  OKCHJOB U
TUAPOKCHJIOB METaJIOB, MPOBOJIUTH
KaueCTBCHHBIC peakiuu W  3aluChIBaTh
YpaBHEHUS,,peaKlUid B HOHHO-MOJEKYJISIPHOM
BHJIC, PEIIaTh PACUCTHBIC 3a/1aUn

3HATh: CBOJICTBA METAJUIOB u ux
OTJIMYUTENBHBIE 0COOEHHOCTH

[Ho3HaBaTebHbIC YYI: YMEHUE
IMPOrHO3WpOBATh U JCJIaTh BBIBOJABI Ha OCHOBEC
MOJy4YECHHOU uH(popMaIuy, CTPOUTH

JJOTHYECKOEC pacCyxaCcHuc, YCTaHaBJIMBATb
MNPUYIUHHO-CIICACTBCHHYIO CBS3b B H3Y4YaCMOM

5,6




Kpyre sIBJICHUH.

JIuynocTHbie YY/: yMeHUE apryMEHTUPOBAHO
OTCTauBaTh COOCTBEHHYIO TO3UIIMIO.

PeryastuBubie YYJI: ymeHue onpeaessTh
CTENEHb YCHEIIHOCTU BBINOJIHEHUSI CBOEH
paboThl, OpraHU30BBIBATH COOCTBEHHYIO
y4€OHYIO JIeATEbHOCTb.

KomMmyHukaTuBHBIE YVYA: YMEHHE
apryMEHTUpOBaThb  CBOIO  TOYKY  3PEHMUS,
BCTyIaTh B Y4€OHOE COTPYIHUYECTBO B XOE
norcka u cOopa uHGOpPMAIUU, BECTH IUAIOT
VUUTENh — YYCHHK, pelarh KOHQIMKTHBIC
CUTYyallUH, a/ICKBaTHO pearupoBaTb Ha KPUTHKY
OKPYKAIOIIMX.

Paznen 3. Kpatkuit 0630p
Ba)KHeﬁHIHX OpFaHI/I‘IeCKI/IX
BEIIECTB.

10

YMeTb:  HCIONB30BaTb  BHYTpH — U
MEXIPEIMETHbIE CBS3H, COCTaBJIATh
MOJIEKYJISIPHbIE W CTPYKTYpHbIE (hopMyIibl,
ONpEENATh BEIIECTBAa U UX MPUHAIEKHOCTD K
ONpEACIEHHOMY KJIacCy HX COEAVHECHMH,
3alHChIBaTh YPAaBHEHUS PEAKIMH, COCTaBISATh
IIPE3EHTALNH.

[Ho3HaBaTebHbIC YVYA: YMEHHE
MMPOrHoO3NpOBaTh U ACJIATh BLBIBOJALI Ha OCHOBC
MOJy4YEHHOU uH(popMaIuy, CTPOUTH

JOTUYECKOE  PACCyXACHHE, YCTaHABIMBATH
[IPUYMHHO-CIIEACTBEHHYIO CBS3b B HM3y4aeMOM
KpyTe sBJIECHUM.

JIMYHOCTHBIE YVA: YMEHHE
apryMEHTHPOBAHO OTCTAaWBaTh COOCTBEHHYIO

5,6




MMO3UIIHIO.

PerynstuBubie YY]/I: yMeHue oOmnpenensiTsh
CTEIICHb YCIICIIHOCTU  BBIIIOJIHEHUS CBOEHU
paboThI, OpraHU30BBIBATh COOCTBEHHYIO
Y4EOHYIO 1€ TeIbHOCTb.

KomMMyHnKaTUBHBIE YV YMEHHE
apryMeHTHpOBaTh  CBOKO  TOYKY  3pEHUS,
BCTYyNaTh B y4yeOHOE COTPYIHUYECTBO B XOJI€
noucka u cObopa WH(POpPMALNU, BECTU IUAIOT
yUUTeNb — YYEHHUK, peuarb KOH(IUKTHBIC
CHUTyallluH, aIcKBaTHO pearupoBarTh Ha KPUTUKY
OKPYXKAIOIIHX.

Hroro 68 yacos.

COI'JTACOBAHO

[IpoTokon 3acenanust METOANYECKOTO
00bEeTMHEHUS yUuTeIeH

€CTEeCTBEHHO-MaTEeMaTHYECKOTO INKJIa
MBOY COUI Ne 9 um.IT.1.I1lerpenko
ot « 30» aBrycra 2023 roma Nel

A.M.KopHHEHKO

noanucey pykosoaurens MO
o.1.0

COI'NTACOBAHO

3amectutenb qupekTopa no YBP
/" T.A.Cusonen

«30 »asrycra 2023 rona
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