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MNOACHUTEJIBHAS 3AIINCKA

Kareropust o6yuatomuxcs ¢ 311P — Hanbonee MHOTOUNCIICHHAS TPYyITIA CPEIn
oOyuarormuxcss ¢ OB3, xapakrepusyromascs KpailHEH HEOIHOPOIHOCTHIO
cocTaBa, KOTopasi 00yCIIOBJI€Ha 3HAUUTEIbHBIM Pa3HOOOpa3HEM ITHOJIOTUYECKUX
(akTOpoB, MOPOXKAAIOIIMX JAHHBIM BHUJ IICUXUYECKOIO JU30HTOI€HE3a, YTO
00yCIOBIMBAET 3HAYUTENbHBIN TUANa30H BHIPAKEHHOCTH HAPYIICHUA.

Kommuiekc OMOCOIMOKYIBTYPHBIX (PaKTOPOB, BBI3BABIIMX Yy 0OOydaromerocs
3aJIep’KKY IICUXUYECKOTO Pa3BUTHSL, BKIIIOUAIOIIUHN (PYHKIIMOHATIBHYIO

U/WIA OpPraHMYECKYK0 HEIOCTATOYHOCTh LIEHTPAJBbHON HEPBHOW CHUCTEMBI, U
OTCYTCTBHE WJIM HEAOCTATOYHOCTH CIIELMAIU3UPOBAHHON MOMOIIM Ha YPOBHE
HayaJbHOro o00IIero o0pa3oBaHUs MPUBOASIT B psAJe cliydaeB K 0coOoH
BBIPXEHHOCTH M CTOWKOCTH JTaHHOTO HAPYIICHUS Pa3BUTHSA, YTO OMPEICISICT
HEOOXOUMOCTh 00€CleYeHHs CIEeUHUaIbHbIX 00pa30BaTeNIbHbIX YCIOBUH NpU
00y4YeHUU TaKUX 00YYaIOIIHUXCS HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHusl.
OoOyuarommecs ¢ 3P HyxzgaoTcds B HIPOJOHTHPOBAHHOM KOPPEKIIMOHHON
paboTe, HapaBJICHHOW Ha Pa3BUTHE HABBIKOB, HEOOXOUMBIX JUIs1 (POPMHUPOBAHUS
yu4eOHBIX ¥ COLMAIbHBIX KOMIIETCHIIMH, TPEOJOJICHHEe WM ociabieHue
HapyIIEHUE METOJO0JIOTUYECKOW OCHOBOH SBIISETCS CHUCTEMHO-AESITEIbHOCTHBIN
MOJIX0J1, KOTOPBII MpeAnoiaraer:

[ BocmuTaHMe U pa3BUTHE KA4eCTB JMYHOCTH, OTBEUAIOLINX TPEOOBAHUSIM
CoBpeMeHHOTO OO0IIEeCTBa, WHHOBAIIMOHHON IKOHOMHUKH, 3aJadyaM MOCTPOCHUS
POCCUICKOT0O I'pa)/1aHCKOr'0 OOIECTBAa HA OCHOBE NMPUHLIMIIOB AMANIOra KyJIbTYp
U YBa)KEHUS MHOTOHAIIMOHAJIBHOTO, HOJIUKYJIBTYPHOTO u
NOJIMKOH(ECCHOHAIBHOIO COCTABA;

[ opueHTaIMIo Ha TOCTHKEHNE OCHOBHOTO pe3ybTaTa 00pa30BaHus — pa3BUTHE
JImunoctu oOywatomerocs c¢ 3I[IP, ero axkTuBHON y4uyeOHO-MO3HABATEIBHOU
JICSITEJIBHOCTY Ha OCHOBE OCBOCHUS YHHBEPCAIbHBIX YU€OHBIX JIEHCTBUH,
MO3HAHMs U OCBOCHUS MUPA;

dbopmupoBaHue TOTOBHOCTH oOyuaromierocss ¢ 3P k camopasBuTuio U
JagbHEeUIIeMy 00yUEeHUIO;

[]  mnpusHaHue pemarouiedl poJik  coAepikaHus 0o0pa3oBaHMs, CIOCOOOB
OpraHu3aluu 00pa30BaTENbHON AEATEIbHOCTH M Y4eOHOTO COTPYIAHHYECTBA B
JOCTHKEHUH IieJied JTMYHOCTHOTO M COLMAIbHOTO Pa3BUTHUA OOYyYalOUIUXCSA C
3I1P;

[} ydeT MHAUBHUyaTbHBIX, BO3PACTHBIX U MCUXO(PU3UOIOTHIECKUX OCOOCHHOCTEH
oOyuatomuxcs ¢ 3IIP npu noctpoeHnn 00pa3oBaTeIbHOroO Mpolecca Ha YpoBHE
OCHOBHOro  00mero o0pa3oBaHusi U  ONpeAeNeHUH  00pa3oBaTeNbHO-
BOCHUTATENIBHBIX LEJEU U ITYTEN UX JOCTUKCHHUS;



[l pasHOOOpazue WHAMBHAYAJIbHBIX OOpa30BaTEeNbHBIX  TPACKTOPHUA U
WHJIMBUAYAJIbHOTO Pa3BUTHUS KaXXJIOTO OOydYaromierocs, B TOM YHCIE JACTeH U
noapoctkoB ¢ 3I1P;

TpeGoBaHus K TpeIMETHBIM pe3yiabTaTaM oOydawomuxcsa c¢ 3[IP B wactu
UTOTOBBIX JTOCTHKEHUN K MOMEHTY 3aBEpIICHUSI 00yUeHUs Ha YPOBHE OCHOBHOT'O
o0miero 00pa3oBaHusl JOJKHBI TOJTHOCTBIO COOTBETCTBOBATH TPEOOBAaHUSM K
IpEeIMETHBIM pe3ylbTaTaM JijIsi 0Oy4YaroIIuXCsl MO0 OCHOBHOM 00pa30BaTeIbHOU
MIPOrpaMMe, HE UMEIOIINX ONPAHUYEHUH IO BO3MOYKHOCTSM 3710POBBSI.

st o6yuaromuxcs ¢ 311P neoOxonum nuddepeHnnpoBaHHbIil TOIX01 K 0TOOPY
COJlep)KaHUsl ~ MPOrpaMM  y4yeOHBIX  MPEAMETOB  C  y4e€TOM  OCOOBIX
oOpa3zoBaTeIbHBIX MOTPEOHOCTEM U BO3MOXKHOCTEW oOydaromierocs. O0beM
3HAHWM U YMEHUI 110 y4€OHBIM IPEIMETaM HECYIIECTBEHHO COKPAILAETCS 3a CUET
yCTpaHEHUs] M30BITOUHBIX 110 OTHOLIEHUIO K OCHOBHOMY COJEP)KaHUIO
TpeOOBAHMIA.

JIMYHOCTHBIE pe3yNbTaThl JOMOJNHSIOTCA CHEHU(UUECKUMHU PE3yJbTaTaMH,
OTHOCUMBIMU K (POPMUPOBAHUIO C(Pepbl )KU3HEHHON KOMIIETEHLIMU U CBSI3aHHBIMU
C TICUXOJIOTHYECKUMH ocoOeHHocTsMU oOydaromuxcst ¢ 3I1P. [lo oTHowmeHuto k
kareropun oOyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOro 00IIEro 0Opa3oBaHUSA
aKTyaJIbHBIM CTAHOBHUTCS OCBOCHUE HMH COLMAIBHOIO OIBITA, OCHOBHBIX
COLIMAJIBHBIX HOPM, NPUMEHUMOCTh MX B Pa3IMYHBIX >KU3HEHHBIX CHUTYallHsX,
OCO3HAHHE CBOMX TPYAHOCTEH U OrpaHUYEHUIN, YMEHUE 3alpallIMBaTh NOAIEPKKY
B3pOCJIOr0 B 3aTPYJHUTENBHBIX COLUAIBHBIX CUTyalUsX, a TaKKe YMEHHE
IIPOTUBOCTOSITh HEraTMBHOMY BO3JEHCTBHIO MMKpocouuanbHOM cpensl. C
NO3ULMN JKA3HEHHOIO CaMOOIPEIECIECHUS 3HAYMMBIM SBIISIETCS OCO3HAHHOE
OTHOUIEHHWE K BBICTPAUBAHHIO OOpPA30BATENbHOW MEPCIEKTUBBI C YYETOM
npodeCCUOHANIBHBIX TIpeAnouTeHuit ooyyvaromerocs ¢ 3I1P.

Jlenaercst akLEHT Ha JeSTEIIbHOCTHBIE aCTEeKThl JOCTHKEHUS 00y4aroIUMUCS
JUYHOCTHBIX PE3YJIbTATOB HA YPOBHE KIIIOYEBBIX IMOHATUN, OTpakKaroLUX
LHEHHOCTH M MOTHBAIMI0O U XapaKTEPU3YIOIIUX JOCTHUXKEHHE OO0YyYarolMMHUCS
JUYHOCTHBIX PE3YIbTaTOB: OCO3HAHKUE, TOTOBHOCTb.

MeranpeaMeTHple  pe3ysIbTaTbl  OCBOEHMS  aJalNTUPOBAHHOM  OCHOBHOW
00pa30BaTeNbHON MPOTrpaMMbl MPEACTABIECHB B COOTBETCTBUU C MOATPYIMIIAMU
YHHUBEPCAJIbHBIX yU4E€OHBIX ICHCTBHM, pacKphIBAIOT U JETAIU3UPYIOT OCHOBHBIC
HaIPaBJICHHOCTH METANPEIMETHBIX Pe3yJbTaToB. OHU OTPAXKAIOT:

(1 ocBoeHHble oOyuatomumucs ¢ 3I[IP  mexmnpeaMeTrHble TOHATUS U
YHUBEPCAJIbHbIE

yueOHbIe AecTBUs (ITO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIC);

] cnocoOHOCTH X UCTIOTB30BAHUS B YUEOHOM, MO3HABATEIHHON U COLMATIBLHON
MIPaKTHUKE;



[/ TOTOBHOCTbH K CaMOCTOATEIbHOMY IJIAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOM
JEATEIbHOCTH U OpraHr3alui y4eOHOr0 COTPYIHUYECTBA C IEAArOTaMH U
CBEPCTHUKAMH;

[ oBnageHne HaBbIKaMU pabOThI ¢ HHPOpMAIEN (BOCIPUATHE U CO3JaHUE
MH(POPMAILIMOHHBIX TEKCTOB C YYETOM Ha3HAUeHMsI UH()OPMALIUU U €€ LIEJIEBOM
ayJIUTOPHHU.

Metanpeametnsie pe3ynbrathl, B coorBeTcTBUH ¢ PI'OC OO0, chopmupoBanbl
110 TPEM HAIIPaBJICHUSM:

[ yHMBepcaIbHbIE YUEOHbIE I03HABATEIbHBIC JEHCTBYS,

[ yHUBepcaibHblEe YUEOHbIE KOMMYHUKATUBHBIE IEHCTBUS;

[} yHuBepcanbHble y4eOHbIE PETYJIATUBHBIEC JEHCTBHUS.

B MeTarpeaMEeTHBIX pe3ysbTarax, 0azupyomuxcs Ha
C()OPMUPOBAHHOCTH _ YHUBEPCAJIbHBIX YYEOHBIX IO3HABATENbHBIX JCHCTBUIA,
BBIJICIISIFOTCSL:

[] ©a30BBIC JIOTHUECCKHUE ICHCTBUS;

[] 6a30BbIE UCCIIEI0BATEIBCKHUE ICHCTBHS;

[J paboTa c uH(pOpMaIUei.

OBnazieHue CUCTEMOI YHUBEPCAJIbHBIX yUE€OHBIX I03HABATEIbHBIX JICHCTBUI
obecnieunBaeT c(hOPMUPOBAHHOCTh KOTHUTUBHBIX HABBIKOB 0Oy4aromuxcs ¢ 3I1P.
B MetanpeamMeTHbIX pe3ylibTaTtax, 0a3upyromuxcs Ha c)OpMUPOBAHHOCTH
YHUBEPCAIbHBIX Y4EOHBIX KOMMYHUKATHUBHBIX ACHCTBUM, BBIIEISAIOTCS:

[] oOLIEeHHE;

[l coBMeCTHast JeSTENbHOCTh (COTPYIHUYECTBO).

OBnazieHue CUCTEMOI YHUBEPCAJIbHBIX YU€OHBIX KOMMYHUKAaTUBHBIX AEHCTBUIA
obecnieunBaeT CcGOpPMUPOBAHHOCTh Yy oOyuaromuxcs ¢ 3[IP  coumaibHBIX
HAaBBIKOB.

B MeranpeaMeTHBIX pe3ynbTaTax, 0azupyomuxcs Ha ¢)OpMUPOBAHHOCTH
YHHUBEPCAJIbHBIX YUEOHBIX PETYJIATUBHBIX JCHCTBUM, BHIICTISIOTCS:

[} camoopranu3zaius (caMmOperyisius);

[J caMmOKOHTPOJIb (pedekcusi);

[} SMOIIMOHAJIBHBIN UHTEIIEKT;

] mpuHsATHE CE0s U NPYTHUX.

OBnameHue CHUCTEMOIl YHHUBEPCAJIbHBIX YYEOHBIX PEryJISTUBHBIX JACHCTBHIA
obecnieunBaeT dopmupoBanue y oOydaromuxcs ¢ 3[IP cMBICIOBBIX yCTaHOBOK
JUYHOCTU (BHYTPEHHEH MO3UIIMM JIMYHOCTH), U KU3HEHHBIX HaBBIKOB JIMYHOCTH
(ynpaBiieHust co00i, CaMOIMCIUIUIMHBI, YCTOWYUBOTO TMOBEIACHHUS).

[IpenmeTHbIe pe3yJIbTaThl OCBOCHUS aJanTUPOBAHHOU OCHOBHOM
oOpa3oBaTenbHOI



nporpammsel onpeaenensl PI'OC OO0 wu npeacraBieHbl B COOTBETCTBUU C
TPyIIaMy pe3yIbTaTOB YI€OHBIX MPEIMETOB, PACKPBHIBAIOT U ICTATU3UPYIOT UX B
OTHOUIEHUHU:

] ocBoenHbix oOyuaronumucsi ¢ 3[IP B xoxe u3ydeHus ydyeOHOro mnpeamera
3HaHUW, YMEHUN U CIIOCOOOB JCHCTBUM, CIIEM(UUESCKUX JJII COOTBETCTBYIOIICH
peaMETHOM 00J1acTH;

[] BUAOB AEATENBHOCTH MO MOJYYEHHUIO HOBOIO 3HAHUS B pPAMKax ydeOHOTO
MpeaMeTa, ero Npeodpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX, yUeOHO-TIPOEKTHBIX
Y COLMAJIbHO-TIPOEKTHBIX CUTYalUsIX;

(] ¢opMupoBaHusi 0a30BbIX HAy4YHBIX MPEACTaBICHUH O TMPEIMETHOM U
COLIMAJIBHOM MUPE;

[ BiameHusi yueOHOM TEPMHUHOJIOTHUEH, KIIFOYEBBIMU TMOHATUSIMHU, METOAAMU U
pUEMAMHU.

TpeGoBaHus K TIPEIMETHBIM pe3yjbTaTaM CHOPMYIHPOBAHBI B JEATEILHOCTHON
dopMe C yCUIIEHHEM aKLEHTa Ha MPUMEHEHUE 3HAHUM U KOHKPETHBIE YMEHUS.
OHu omnpenenstoT MHUHUMYM COJEPKaHHS TapaHTUPOBAHHOTO TOCYAApCTBOM
OCHOBHOTO 00I1Iero o0pa3oBaHUsI, MMOCTPOCHHOTO B JIOTUKE HM3YyYEHUS KaXKJIOTrO
ydeOHOro npeaMera. MertanpeamMeTHble pe3yJbTaThl OCBOCHUS a/lallTUPOBAHHOM
OCHOBHOM 00pa3oBaTeiIbHONM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus
oOyuvaromuxcst ¢ 3IIP nmocTuraroTcss akKymMyJlIHpOBAaHMEM peE3yJbTaTOB BCEX
COCTABJISFOIINX TAHHOW IPOTPAMMBI.

VY oOyuatomuxcsi ¢ 3[1P moryr ObITh B pa3ivuHON CTENEHU CPOPMUPOBAHBI
CJIEIYIONTUE BUbI YHUBEPCATBHBIX YU€OHBIX MTO3HABATEIIbHBIX IEHCTBUIA:
ba3oBeie nornueckue AeUCTBUSA:

() BBISIBIISAITh U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKUA OOBEKTOB (SIBICHUN);
N ONPEAEISTh MOHSATHS, 0000111aTh, yCTaHaBJIMBATh aHaJOTuH,
Kiaccu(uImpoBaTth, B TOM YHCIE CaMOCTOSITEIBHO BBIOMpasi OCHOBAaHUS U
KpUTEPHUH JIJIs KJIacCU(DUKAIUH,

JIOTUYECKH paccyXaaTh, NPUXOAUTh K YMO3aKIIOUEHHIO (MHIYKTUBHOMY,
JNEeTyKTUBHOMY U TI0 aHAJIOTUH) U IeJIaTh OOIIHE BHIBO/IBI;

[} BBISBIATH NePUIIUTHI HHOOPMALIUK, TAHHBIX, HEOOXOAUMBIX JIJIs PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;

[] ycTaHaBIMBaTh MPUYMHHO-CIIECICTBEHHBIE CBSI3U MPU U3YUYEHUM SIBIICHHU U
IIPOLIECCOB;

[] camocCTOATENbHO BBIOMpaTh CrOco0 pelleHus yuyeOHOH 3aiaud (CpaBHUBATH
HECKOJIbKO BApUAHTOB PEIIEHUs, BEIOMPATh HAaN00JIee MOIXO TSN );

] co3maBaTh, MPUMEHSTh W MPEOOPA30BHIBATH 3HAKW W CHMBOJIBI, MOJEITH W
CXEMBI TSI pelIeHUs] y4eOHBIX U TT03HABATEIBHBIX 3a/1a4.

ba3oBble nccienoBaTenbCKue JeNCTBUS:



[] ncronab30BaTh BOMPOCHI KAK MHCTPYMEHT IMO3HAHUS;

[l ycTaHaBIMBaTh MCKOMOE M JIAHHOE, OMHUPAsICh HAa IOJYYEHHBbIE OTBETHI Ha
BOMPOCHI THOO CAMOCTOATEIHHO;

[} apryMeHTUpOBaTh CBOIO MO3UIIUI0, MHCHHE;

[] ¢ mnomMmompl0 TeAarora IMPOBOJIUTH OMbIT, HECIOXKHBIA JKCIIEPUMEHT,
HEeOO0JIbIIIOE UCCIIEA0BAHUE 10 YCTAHOBICHUIO 0COOEHHOCTEN 00BEKTa U3yUeHUS,
NPUYUHHO-CJIEICTBEHHBIX CBA3EH M 3aBUCUMOCTEN 0OBEKTOB MEXy COO0IA;

[] ¢ momoIpl0 MeAarora Wik caMoCTOATEIbHO (HOpPMYIUpOBaTh 000OIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOIO HAOIIOECHUS, OIbITA, UCCIICIOBAHUS;

(] mporHo3upoBaTh BO3MOKHOE pPa3BUTHE IPOILIECCOB, COOBITUH H UX
MOCJIE/ICTBHS.

Pabota ¢ undopmarmeii:

[ mMONIb30BaThCS CIIOBAPSIMU U APYTUMHU IMOMCKOBBIMU CUCTEMAaMU;

[} uckaTh WM 0TOMpaTh MHPOPMAIMIO UK JaHHBIE U3 UICTOYHUKOB C y4ETOM
NPEII0KEHHON yueOHOM 3a1a4M U 3aIaHHBIX KPUTEPUEB;

[} MOHUMAaTh U UHTEPIIPETUPOBATH UHPOPMAIUIO PA3TUUYHBIX BUJIOB U POpM
IIPE/ICTABIICHHUS;

[} MILTFOCTPUPOBATH PEIIAEMBIE 33]a41 HECIOKHBIMHU CXEMaMU;

1 3hpeKTUBHO 3aMIOMUHATH U CUCTEMATHU3UPOBATH HHPOPMAIIHIO;

[]  ucronb30BaTh CMBICIOBOE YTEHUE Il M3BIEYEHUsA, OO0O0OIIeHUs U
CUCTEMATU3ALMH UHPOPMALIUU U3 OJJHOTO WIIM HECKOJIbKMX HCTOYHUKOB C YUETOM
MOCTABJICHHBIX II€JICH, /TS pelieHusl yueOHBIX 1 MTO3HABATENbHBIX 3a/1a4.

VY oOyuatomuxcsi ¢ 3[IP moryr ObITh B pa3invuHON CTENEHU CPOPMUPOBAHBI
CJIEIYIONTUE BUIbI YHUBEPCATIBHBIX YU€OHBIX KOMMYHUKATUBHBIX JICHCTBUIA:
OO1enue:

[} 0CO3HAHHO MCTOJB30BATh PEUYEBBIE CPEJCTBA B COOTBETCTBUU C 3aJa4eii
KOMMYHUKAIIUH JIJIs1 BBIPAXKEHUSI CBOMX YYBCTB, MBICIIEH M IOTPEOHOCTEH;

[ BBIpaXkaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX B TOM YHUCJIIE
C MCTOJIb30BaHNEM MH(OPMAIIMIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

(] BocmpuHUMaTh U GOPMYJIHUPOBATH CYXKJICHUS, BBIpaAXKATh OMOIMU B
COOTBETCTBHHU C YCIOBHUIMU U IEJISIMU OOIICHUS;

[l pacmo3HaBaTh HeBepOalbHBIE CpeICTBAa  OOIIEHHS, MPOTHO3UPOBATH
BO3MOYKHBIC KOH(IMKTHBIC CUTYaIlUU, CMSATYasT KOH(IUKTHI,

[ ¢ mnoMomipl0 TeAarora WM CaMOCTOSITENIbHO COCTABISTH YCTHBIE U
MUCbMEHHBIE TEKCTbl C MCIOJb30BAaHUEM WIUIIOCTPATUBHBIX MAaTEPHANOB IS
BBICTYIUICHUS MI€PE Ay JUTOPUEH.

CoBmecTHast 1eSITENbHOCTh (COTPYAHUYECTBO):

[l opraHu30BbIBaTh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO AESITEIBHOCTH C
YUUTEJIEM M CBEPCTHHUKAMH; padOTaThb WHAMBUIYAIbHO M B TPYyNIE: HAXOAUThH



oOIIee peleHne u pa3penatbh KOHPIUKTH HA OCHOBE COTJIACOBAHUS TIO3UITUN U
y4eTa UHTEPECOB;

bopMyIMpOBaTh, APTYMEHTUPOBATH M OTCTAaWBATh CBOC MHCHHC,

[} BBITIOJIHSATH CBOIO YaCTh PA0OTHI, IOCTUTATh KAYECTBEHHOTO pe3yJibTaTa u
KOOPAMHUPOBATH CBOM JIEUCTBUA C IPYTUMH WICHAMU KOMAHJIbL;

[J olleHMBaTh KAYECTBO CBOETO BKJIAJIa B OOUIUI MPOAYKT;

] mpUHUMATh U Pa3IeNATh OTBETCTBEHHOCTh U MPOSIBISATh TOTOBHOCTD K
MPEAOCTABJIECHUIO OTUETA MEPE]] TPYIIION.

VY ob6yuaromuxcs c¢ 3IIP dopmupytoTcs crienyromuye BUAbl YHUBEPCATbHBIX
y4€OHBIX PEryJISITUBHBIX IEUCTBUIL:

Camoopranuzanus:

[] caMOCTOSITEIbHO COCTaBJISITh IUIAH MPECTOSIIEH AEATEIbHOCTA U CJIEI0BaTh
cMY;

[} BBIABJISITH MPOOJIEMBI JIJIs PEIICHUS B )KM3HEHHBIX U YU€OHBIX CUTYaIUsIX;

[ BBIOMpaTh CIOCOO pelieHust y4eOHOM 3aa4u ¢ YYETOM HUMEIOIIHNXCSI PECYpPCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh MpeajiaraéMble BapUAHTHI
pEeLIeHN;

[] camocTOATENbHO (MM C TOMOUIBI0 TEAArora/poauTelis) ONpeneisaTh Lelu
CBOET0 00y4eHHUsI, CTaBUTh U (OPMYITHPOBATH ISl ceOsl HOBBIE 3a/1a4M B yueOe u
TO3HABATEILHOMN JIEATCILHOCTH;

[ caMOCTOSITENIFHO TUIAHUPOBATh MyTH JOCTHKEHUS 11eJIeH, B TOM YHUCJTIe
aIbTEpHATUBHBIC, OCO3HAHHO BBIOMpaTh Haubosiee 3PHEKTUBHBIE CIIOCOObI
penieHus y4eOHbIX U TT03HABATEIBHBIX 3a/1a4.

CamokoHTpoJIb (peduiekcus):

[] BMasieTh OCHOBaMU CAMOKOHTPOJISI, CAMOOIICHKH, TPUHSATUS PELICHUMN U
OCYILIECTBJIICHUSI OCO3HAaHHOTO BbIOOpa B y4eOHOM U  TO3HABaTEIbHOU
JEATEIIbHOCTH;

] omeHWBaTh MPABHJIBHOCTH BBITIOJIHCHHS Y4Ye€OHOW 3a7a4d, COOCTBEHHBIC
BO3MOXXHOCTH €€ PEIICHUS;

[] COOTHOCUTBH CBOW JCHUCTBUS C IUIAHUPYEMBIMHU PEe3YyJbTaTaMH, OCYIIECTBIISIThH
KOHTPOJIb CBOEH JCSATEILHOCTH B MPOIIECCE IOCTUKEHUS Pe3yJIbTaTa, ONpeaesTh
CrocoObl JACHCTBHMH B paMKax MPEUIOKEHHBIX YCIOBUH U TpeOOBaHWIA,
KOPPEKTUPOBATh CBOU JAEHUCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCSA CUTyallUEH;

) maBaTh aJeKBATHYIO OLICHKY CUTYAaIlUU U MIpejyiarath MiaH €€ N3MCHEHUS;

) mpeABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTh MPU PEIICHUU YUCOHOM
3a/1auu;

[} moHUMATh MIPUYHHBI, IO KOTOPHIM HE OBLIT JOCTUTHYT TPEOYyEeMBbIi pe3yIbTaT
NeSATEeTLHOCTH, OTIPEIETISATh MO3UTUBHBIC N3MEHEHUS U HANIPABJICHHUS, TPEOYIOIIHE
JagbHEHIIe paboThI.



OMOLMOHATBHBI HHTEIIJIEKT:

[] pa3nmuuaTe W Ha3bIBaTh HMOLMH, CTAPaTbCAd YIPABIATH COOCTBEHHBIMU
AMOIUSAMU;

[} aHanM3UpOBaTh MPUYNHBI YMOIUI;

[ craBUTH ceOs HAa MECTO JAPYroro 4ejoBeKa, IOHUMaThb MOTUBBI U HaAMEPEHUS
ApYToro,

[] peryaupoBath crioco0 BBIPAXKEHUS IMOLIMM.

[TpunsiTue cedst u Apyrux:

[} 0CO3HAaHHO OTHOCHUTBCS K IPYIrOMY YEJIOBEKY, €r0 MHEHHMIO;

[ mpu3HaBaTh CBOE MIPABO HA OLIMOKY U TaKOE YK€ MPaBo JIPYyroro;

[} 0oco3HaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT.

MeranpenMeTHble  pe3ysbTaTbl ~ OCBOCHUS  AJalNTUPOBAHHOM  OCHOBHOM
o0Opa3oBaTeNbHON IPOrpaMMbl OCHOBHOTO OOLIEro o0pa3oBaHUs 00yJarOIIMXCs C
3IIP jpocTHraroTCsi aKKyMyJUMPOBAaHHUEM PE3YJIBTATOB BCEX COCTABIIIOLIMX
JAHHOU ITPOTPAMMBI.

VY oOyuatomuxcs ¢ 3IIP Moryt ObITh B pa3jiMyHON cTeneHu c(HOpPMUPOBAHBI
CJIEIyIOLIME BU/Ibl YHUBEPCAIbHBIX YU€OHBIX M03HABATEIbHBIX IEUCTBUI:
ba3oBble j0orHUecKue NEeUCTBUA:

[ BBISIBJIATH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
N ONPEIEISTh MOHSATHS, 0000111aTh, yCTaHaBJIMBATh aHaJOTuH,
KJaccu(UIMpoBaTh, B TOM YHCIE CAMOCTOSITENBHO BBIOMpasi OCHOBaHUS U
KpUTEPUU JJIs1 KJIaCCU(PUKAIUH,

JOTHYECKH pacCyXkaaTh, NPUXOJUTh K YMO3aKIOYEHUIO (MHIYKTUBHOMY,
JEeAYKTHUBHOMY U IO aHAJIOTHH) U JeJIaTh OOIINE BBIBOJIBI;

[} BBIABIIATH iepUIMTHI MH(OPMAIH, TaHHBIX, HEOOXOAUMBIX JJIS PEIICHUS
ITocTraBnenHoi 3a1aun;

[] ycraHaB/IMBaTh NPUYMHHO-CIIEICTBEHHBIC CBSI3M NPHU HM3YyYECHHH SIBICHUN M
IIPOLIECCOB;

[] camoCTOATENbHO BBIOMpaTh CrOco0 pelleHus yuyeOHOM 3aaaud (CpaBHUBATH
HECKOJIbKO BapUAHTOB PEIlICHUs], BLIOUPATh HAMOO0JIeE MOIXOISIINN );

[] co3maBaTh, IPUMEHSATh W MPeoOpPa30BBIBATH 3HAKUM W CHUMBOJIbI, MOJIETU U
CXEMBI JIJIsl pelIeHnsl yueOHBIX U MO3HABATEIbHBIX 3a/1a4.

ba3oBble nccienoBaTenbCeKue JeUCTBUA:

[} ucronb30BaTh BOMPOCH KaK HMHCTPYMEHT MO3HAHUS;

[] ycTaHaBIMBaTh MCKOMOE M JAaHHOE, OMHUPAsICh HA IMOJYYEHHBbIE OTBETHI Ha
BOMPOCHI THO0 CAMOCTOATEIBHO;

[} apryMeHTHpOBaTh CBOIO MTO3ULIUI0, MHEHHE;

[1 ¢ mnoMouipl0 medarora IMPOBOJIUTH OMNbBIT, HECIOXHBIA HKCIIEPUMEHT,
HEOO0JIbIIIOE HCCIIE0BAHUE 0 YCTAHOBIEHUIO 0COOEHHOCTEN 00BEKTA U3yUEHUS,



[TprunHHO-CNIEACTBEHHBIX CBSI3€H U 3aBUCUMOCTEH 0OBEKTOB MEXIy COOO0i;

C TIOMOIIbIO TEJarora WJIM CaMOCTOSTEIbHO (POpMYyIUpOBaTh OOOOIICHUS U
BBIBO/JIBI 110 pe3y/IbTaTaM MPOBEICHHOTO HAOIIOIEHHS, OIIbITA, UCCIICIOBAHMS;

(] mporHo3upoBaTh BO3MOXXHOE pa3BUTHE TIPOLIECCOB, COOBITHMM U UX
MOCJIE/ICTBHUS.

PaGoTa ¢ uadopmarnueii:

[ ONIb30BaThCS CIOBAPSIMU U IPYTHUMH MOMCKOBBIMU CUCTEMaMH;

[} uckaTh WM 0TOMpATh MH(POPMAIUIO UITU TAaHHBIE U3 UICTOYHUKOB C y4ETOM
MPEIOKEHHON yueOHOM 3a1auM U 3a/IaHHBIX KPUTEPUEB;

[} mOHUMATh U UHTEPHPETUPOBATH MHGOPMALIMIO PA3IUYHBIX BUAOB U PopM
MIPEICTaBICHNUS;

[ uAmroCTpUpOBaTh peliaeMble 3a7a4i HECIIOKHBIMU CXEMaMU;

[ 3¢(heKTUBHO 3aIIOMUHATh U CUCTEMATU3UPOBATH HH(POPMALIUIO;

[l WCmoib30BaTh CMBICIOBOE UTEHUE JUIs U3BJICYECHHs, OOOOLICHUS U
CHCTeMaTH3alny HH(HOPMAIIMU U3 OJTHOTO HIIM HECKOJIBKHX UCTOYHUKOB C YIETOM
MIOCTaBJICHHBIX II€JICH, JIJIS pelIeHHs Y9eOHBIX U TIO3HABATEIbHBIX 3a7a4.

VY oOyuatomuxcst ¢ 3IIP mMoryt ObITh B pa3iMyHON CTENEeHU CHOPMUPOBAHBI
CJIETYIONTUE BU/IbI YHUBEPCATBHBIX YU€OHBIX KOMMYHUKATUBHBIX JCHCTBUM:
Oowenue:

] 0CO3HAHHO HCTIONB30BATh PEUEBHIC CPEICTBA B COOTBETCTBHH C 3a7a4eii
KomMmyHuKaImu 7151 BBIpaXKEHUSI CBOMX UYBCTB, MBICIIEH U MOTPEOHOCTEH;

[} BbIpa)kaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX B TOM YUCIIE
C UCTIOJIb30BaHUEM HH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH;

(] BocmpuHUMATh ¥ (OPMYJIUPOBATH CYXKICHUS, BbIpaXXKaTh OHOMOIMH B
COOTBETCTBHUH C YCIOBUSMH U IETSIMU OOIICHHS,

[l pacmo3HaBaTh HeBepOanbHBIE CpencTBa  OOMLIEHHS, MPOTHO3UPOBATH
BO3MOXKHbIE

KOH()JIMKTHBIC CUTYyAINH, CMsTYast KOH(DIIUKTHL;

[l ¢ moMomp0 TMegarora MWIA CaMOCTOATEIBHO COCTaBISTh YCTHBIE U
MUCHhMEHHBIE TEKCThl C WCMOJIh30BAaHUEM WIIIFOCTPATUBHBIX MaTEpHaNiOB MJis
BBICTYIUICHHS TIepe]l ayIUTOpHEH.

CoBmecTHast 1eSITENbHOCTD (COTPYAHUYECTBO):

[l opraHu3oBbIBaTh Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO ACSTEIbHOCTH C
YUUTEIEeM W CBEPCTHHKAMH; paboTaTh WHAMBHIYAJIbHO W B TPYIIE: HaXOAWUTh
o0Iiee pernieHne U pa3pemars KOHQIUKTH Ha OCHOBE COTJIACOBAHMS MO3ULIUN U
yueTa UHTEpPECOB;

dbopMynupoBaTh, apryMEHTUPOBATh U OTCTAaUBAaTh CBOE MHEHHUE;

(| BBIIOJTHATH CBOIO YacTh pabOThI, JOCTUTATh KAYECTBEHHOTO Pe3yibTaTa u
KOOPJIMHUPOBATh CBOM JICUCTBUS C IPYTUMHU YI€HAMHU KOMaH/bL;



[] olleHMBaTh Ka4€CTBO CBOETO BKJIa/a B OOILIUI MPOAYKT;

] mpUHUMATh U Pa3IeNAaTh OTBETCTBEHHOCTh U MPOSIBISTh TOTOBHOCTD K
[IpenocraBieHnIo OTYETA MEPEL TPYIIIION.

VYV obOyuaromuxcsa c¢ 3P dopmupytorcs crienyromuye BUAbl YHUBEPCATbHBIX
y4eOHBIX PEryJISITUBHBIX NEUCTBUIL:

Camoopranuzanus:

[] caMOCTOSITENIBHO COCTAaBJIATH IUIaH MPEACTOALIEH AESITEIBHOCTH U CIEA0BATh
cMY;

[} BBIABJISITH MPOOJIEMBI JIs PEIICHUS B )KM3HEHHBIX U YU€OHBIX CUTYaIUsIX;

[} BBIOMpATH croco0 peleHus: yueOHOM 3a/1aun ¢ y4eTOM UMEIOIIUXCSl PECYPCOB
U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAaTh IPEJIaraéMble BapHAHTHI
pEeLIeHN;

[] caMOCTOSITENbHO (MJIM C TMOMOILIBIO TE€Aarora/poauTenisi) ONpPENeNiaTh Lelu
CBOET0 00y4EHHUsI, CTAaBUTh U (OPMYIIHPOBATH sl ceOst HOBBIE 3a71a4M B yueOe U
MO3HABATEILHOMN JIEATCILHOCTH;

[} caMOCTOSITENBHO MJIAHUPOBATH ITyTH JOCTUKEHUS LIETIEH, B TOM YUCIIE
aIbTEpHATUBHBIE, OCO3HAHHO BbIOMpaTh Haubosee HP(HEKTUBHBIE CIIOCOOBI
penieHus: yueOHbIX U TT03HABATENbHBIX 3a/1a4.

CamokoHTpoOJIb (peduiekcus):

[} BIageTh OCHOBAMHU CAMOKOHTPOJISI, CAMOOLIEHKU, TPUHATHUS PEILICHUN U
OcymiecTBiIE€HUs OCO3HAHHOTO BbIOOpa B y4yeOHOM W  TO3HABATEIbLHOU
JEATEIIbHOCTH;

] oleHMBaTh MPABHJIBHOCTH BBITIOJIHEHHUS Y4Ye€OHOW 3aja4u, COOCTBEHHBIC
BO3MOYKHOCTH €€ PELICHUS;

[] COOTHOCUTBH CBOM JEHCTBHS C IUIAHUPYEMBIMHU pe3yJibTaTaMH, OCYILIECTBIIAThH
KOHTPOJIb CBOEH JI€ATEIbHOCTH B MPOLECCE JOCTHKEHHUS pe3yJIbTaTa, ONpeesiTh
CrocoObl JCUCTBUH B paMKax TMPEUIOKEHHBIX YCIOBUH U TpeOOBaHUH,
KOPPEKTUPOBATH CBOU JAECHUCTBUS B COOTBETCTBUM C U3MEHSIIOLIENCS CUTyallUe;

[} maBaTh aJIeKBaTHYIO OLICHKY CUTyalluu U MpeJjiarath IjiaH e U3MEHEHHUS,

) mpeABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTh MPU PEIICHUU YYCOHOM
3a/1aui;

[} moHUMATh MIPUYMHBI, IO KOTOPHIM HE OBLIT JOCTUTHYT TPEOYEMBbIil pe3ybTaT
NeATEeTLHOCTH, OTIPEICTISATh TO3UTUBHBIC U3MEHEHUS U HAPaBJICHUS, TPEOyIone
JanbHeie padoThl.

OMOLMOHATIBHBIN UHTEIIEKT:

[} pa3nmuuaTh W Ha3bIBaTh OJMOIMH, CTApaThCS YIPABISATH COOCTBEHHBIMH
AMOLHUSAMU;

] aHanu3upOBaTh MPUYUHBI IMOIUH;



[} ctaBUTH ceOsl HA MECTO JAPYTOro YejoBeKa, MOHMMAaTh MOTHUBBI U HaMEpEHUS
ApYroro,

[] perynupoBath CiocoO BBIPAXKEHUSI IMOILIUIA.

[IpunsiTue cedst u Ipyrux:

[} 0CO3HAHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €r0 MHEHHUIO;

[} mpu3HaBaTh CBOE MPaABO Ha OIIMOKY M TaKOE e MPaBo APYroro;

[ oco3HaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT.

BrlnonHeHne npakTuueckux padbor

[Ipu npoBeieHNN TPAKTUYECKON pabOThI KaXK/IbIil €€ 3TaIl BBITIOJIHAETCS
oOyuarorumucs ¢ 3I1P BMecTe ¢ yuuTesnem U moji ero pykoojctsoM. Ha nocke
00s13aTeJIbHO BBIBEIIIMBAIOTCS npaBuiia TEXHUKHU 0€30MacHOCTH,
COOTBETCTBYIOIIHME JAHHOMY BHIY PaOOThI, 1a€TCs paBUIbHAs 3aluCh GOpMYI U
YKa3bIBaeTCs LEb

npoBeneHust pabotel. [lpu HEOOXOAMMOCTH JaeTcsi BU3YAIbHBIM aJTOPUTM
BBITIOJTHEHUS  3aJlaHusl. OJTO  CIOCOOCTBYET OCO3HAHUIO OOyYarolMMUCS
BBITIOJIHSIEMBIX JEUCTBUUA U TIOJIYYEHHOTO PE3YyJIbTaTa.

[IpuMepHbIe KOHTPOIBHO-U3MEPUTEBHBIE MAaTEPUAIIBI 10 XUMUU

Jlns opraHu3anud TPOBEPKU, yde€Ta M KOHTPOJIS 3HAHUM OOydYaromMXcs I10
MPEAMETY TMPETyCMOTPEHBI KOHTPOJIbHBIE paOOThI, CAMOCTOSITEIbHBIE PaOOTHI,
3Q4eTHhl,

MpakTU4YeCKue padboThl, TecTupoBaHue. OIHUM U3 METOJOB  KOHTPOJS
pesynbratoB  oOyueHus  oOydarommxcs ¢ 3[IP  saBasercs  meron
MOJIMBAPUATUBHOTO IKCIIPECC-TECTUPOBAHUS C KOHCTPYUPYEMBbIMU OTBeTaMu. Ero
OTJIMYUTEIIbHBIMA YEPTaMU  SIBIIAIOTCA OMNEPATUBHOCTb, BBICOKAsl CTENEHb
WHMBUAYaIW3allM1 3HAHWUW, CPABHUTEJIHLHO MaJible 3aTpaThl BPEMEHU U TPY/Jla Ha
MPOBEPKY OTBETOB O0YUYAIOIITUXCH.

st o6yuatomuxcs ¢ 3T1P Bo3mMoxHO u3meHeHne (GopMyIUpOBKH 3aJlaHUi Ha
«TIOIIATOBYIOY, aIANTAIIH TPEjIaraeMoro 00y4aromemMycsi TECTOBOTO
(KOHTPOJIBHOOILIEHOYHOT'0) MaTepralia; UCIOJIb30BAHUE YCTHBIX U TUCbMEHHBIX
WHCTPYKIIMM, YIOPOIIEHUE JIMHHBIX CIIOXHBIX (OPMYITUPOBOK HHCTPYKIIUMA,
pelieHue ¢ Omopod Ha alroput™, oO0paszel, HCIOIb30BaHUE CIPABOYHOM
uHdopMaIuu.

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00Imero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHOI MPOrpaMMbl OCHOBHOTO O0ILIET0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOl pabodeil mporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUY MPEMOAaBaHus YIeOHOTO mpeameTa « XuMUsDHy
B 00pa3zoBaTenbHBIX opranu3aiusax Poccuiickoit deneparum.



[IporpamMMa mo xumuu Aa€T MPEACTAaBIECHUE O IIENAX, OOIIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa,  yCTaHaBIMBAeT  00s3aTENbHOE  NPEIMETHOE  COJEpKaHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I10
pazzenaM M TeMaM MPOrpaMMbl TIO XHMHH, ONPENESeT KOJIWYECTBEHHBIE U
KayeCTBCHHbBIC XapaKTePUCTHKU coJiepKaHus, PEKOMEHIYEMYIO
MOCNIEZIOBATEIBHOCTh  M3YYCHHS XHUMHHM C  Y4€TOM  MEXKMIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaroluxcsi, OMNpeAeNseT BO3MOXHOCTH MpeaMeTa Ui
peanuzauuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHOH 00pa3oBaTebHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPeOOBaHHUH K
pe3ynpTaTam oOydeHHs XUMUU Ha YPOBHE IIeJIel U3y4eHHs peIMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATEJILHOM JESITENbHOCTH OO0YyYarolerocss MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHME XUMHH CIYKUT OCHOBOW [ (OPMHUPOBAHUS MHPOBO33PEHUS
00y4aroIerocsi, ero MpPeACTaBICHUH O MaTePHAIbHOM €IWHCTBE MHUPA, BAXKHYIO
ponb urparoT (GopMHEpyeMble XUMHEH MPEACTABICHHUS O B3aMMOIIPEBPAIICHUSIX
HEPruy U 00 HBOJIIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEUICHUs IJI00aJbHBIX
npobsieM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUUYECKOM,
MUIIEBON U KOJOTUYECKON OE30IMacHOCTH, TPOOIIEM 3IpaBOOXpaHEHUSI.

N3ydyeHnne xumuu:

CHOCOOCTBYET  pealu3allid  BO3MOXHOCTEH Ui  caMOpa3BUTUSL U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUSI U TBOPYECKHX CIIOCOOHOCTEN
OOy4aromuxcs, HaBBIKOB WX CaMOCTOSTENbHOW Yy4eOHON JeSITeThbHOCTH,
OKCMIEPUMEHTAIBHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXONWMBIX Kak B
MOBCE/IHEBHOM JKMU3HU, TaK U B IPO(HECCUOHATIBLHON AESITEIbHOCTH;

3HaKOMUT CO CHEeUU(PUKON HAYYHOTO MBINUICHUS], 3aKJIaIbIBa€T OCHOBBI
IIEJIOCTHOTO B3TJIsi[a HA €AUHCTBO MPUPOIBI M YEJIOBEKA, SIBISCTCS OTBETCTBCHHBIM
3TarmoM B (POPMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH O0YJarOIINXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4HBIM 3HaHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B HKOJIOTUYECKOE
o0Opa3oBaHHe 00Yy4AIOIIHUXCS.

JlanHbple HampaBiieHHs B OOYYEHMHM XMMHUHM OO0ECNEYMBAIOTCS CHElU(pUKON
CoIepKaHUs  y4yeOHOro  MpenMeTra, KOTOPBIA  SBISETCS  TIEAarOTHYECKH
alalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB



HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAUYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XMMHUU CPOpPMUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIHUITY
MOCJIETIOBATELHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKHUX MPEACTABICHUN
pPa3HOro ypOBHS:

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

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPYyrOMYy, BBIMIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHe XUMHU NPOUCXOJIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYKaIOMUA MUPH,
«buosorusa 5—7 kiacce» u «dusnka 7 Knacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHHN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUUCCKHUX TOJIOKCHUH,
JOCTYIHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHUM K HAyYHbBIM METOJaM TO3HaHMUS TMPU M3YYECHUU BEIIECTB U
XUMHUUYECKUX Peakiuii, B GOPMUPOBAHUM U PA3BUTHU MO3HABATEIbHBIX YMEHUN U
UX TIPUMEHEHWHW B YYEOHO-TIO3HABATENIbHOW ¥ y4eOHO-UCCIIEeN0BATEIHCKON
JeATeTLHOCTH, OCBOCHHMM TPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEHIECTBAMU B
MOBCEITHEBHOMN KU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYCHUE MPUOOPENH TaKHe MeJH, KaK:



— (dopmMupoBaHHE HMHTEIJIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJIEHHOCTb OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIoBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyHarOIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEPCAJIbHOE 3HAYCHHE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeld (QPYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaIoIller0 MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATh HUX IMpPU PEIICEHUH NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd TyMaHUCTHUYECKUX OTHOILEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUU JUIg BBIPAOOTKH 3KOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs  OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOyJeHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYECKHE ypaBHeHus. Knaccupuxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKux CBOMCTB O0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SIBJIICHUN, HAOIIOACHHUE U
ONMHCAHHE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3/elieHus CMecel: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJYYEHHs] KHUCIOpOJa B JA0OpaTopud H MOpOMbIIIIEHHOCTU. Kpyrosopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHECHHSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4eloBeKka. KpyroBopoT BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuoB. ®dusnyueckue M XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenkinarypa kucinor. @usnyueckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHusi TOpeHus (MmoXkapa), O3HAKOMJIEHHE C oO0pasliaMH OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH paCcTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJIEIOBaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PaA3IUYHBIX KIJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. M. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl OKMCIEHUs U BOCCTAaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COCAUHEHNS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUEC
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUUW U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OaJtaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTU
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ NPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, MpuMeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3NYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciiora, (HU3WYECKHE W XHMHYECKHE CBOMCTBa (00mmHE Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. Haxoxaenue ceppl u €€ COCOTUHEHHM B MpHUpoae. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yno0peHnil. XuMUYEeCKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyyenue. Mcnonap3oBanue pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKUE U XUMHUYECKHE
cBoiictBa. Ancopouusi. Kpyrosopot yriaepona B npupoae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
nojgyyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHavabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, yriieBoJax — U UX
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemnuii, ero ¢usnueckue H XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupojae. OOmme mnpeacTaBieHUss 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXXHO HMCIOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW  KHUCJIOTBhI, HW3Y4YCHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpPEHUHl, MOITyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHHUS, B3aUMOACHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJBIO
(BO3MOXHO WCIIOJIB30BAaHNE BUJICOMATEPHUAIIOB), U3y4YeHUE MozeIen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOrasa, MoJIy4eHHe, COOMpaHue, pacro3HaBaHUE U H3YYECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbI ¥ UX COEIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO1rast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrne MeTauioB. Meraynueckasi CBsi3b U
MEeTajuIMyecKass  KpuUcCTajulhueckas  pemérka.  ODJEKTPOXMMUYECKHH  psijl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HATpus W Kanud. l[IpuMeHeHne WIEeNOYHBIX METAIUIOB MW UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aTFOMHHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHNE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbLWA, aJIIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEHICHUE YKCIICPUMEHTAIIBHBIX 3aJ1a4d M0 TeMe «Baknenme
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPHUILEH C ITO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MIPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO M TIO3HAHUWIO, JFO003HATEIHHOCTHh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASATENBHOCTA U Pa3BUTHsI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJl 0€30MacHOT0 MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATbDI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHMS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwaaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IWYHbIE METOJbI M 3allpoChl MPU MOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOI'O MCIIOJIb30BAaHUS PA3IIUYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh W aHAJIM3UpOBaThb B IIpoliecce YYEOHOH W
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSI 3a/laBaTh BOMPOCHI (B XOJ€ Jauajora W (WIM) AUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbBHOM W MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

NPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHMSI M CIIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kjacce npeMeTHbIEC pe3yibTaThl HA 06a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasl peaKuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY JUISI COCTaBJICHUS (PopMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJE€HTHAasT M WOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPaHEHHWs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrciIo dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEIHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — ISl U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOACHUE, W3MEpPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BeHIECTB (BOJOpPOJAa M KHUCIOPOAA), IPUTOTOBICHHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHXK U IPYTHe).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHUOH, IMPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTajiu3aTtop, XHMHYECKOE€ paBHOBECHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCy COEIMHEHUN 1o ¢dopmysaM, BHUI XHUMHYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuonmueckoro 3akona JI. U. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpymnmna (b-rpymnma)», maneie u OoNbIIME TMEPUOMABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, N0 TEIIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTEMEHEeH OKUCICHHS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHHMEM, a TaKXKe IMpaBUia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JIEATETbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ng ara ¢ Op e 06 T
nu BbI opyznosanue Touk
n/ | Tema ypoka Bcer  KouTposabH Ipakruueck  HM3yYeHH P PYROBAHHC 1 O9KH
oOpa3oBaTe/ibHbIE pocta
n 0 ble paboThI ue padboTsbl A
pecypcsbl
IIpeamer xumuu. Poib
bubnuorexa [JOK
XUMWH B KU3HU
1 https://m.edsoo.ru/ff0d21
yesoBeka. Tena n 0c
BEIECTBA B
[TonsiTe 0 MeToIax bubmaorexa LIOK
1 https://m.edsoo.ru/ff0d22
MMO3HAHUS B XUMHU
Te
JlaGopatopHoe
o0opynoBaHue
JlaGopatopHblii
IITaTUB, JAepKaTeIu
JIs1 IPOOUPOK,
[IpakTnueckas padbora JW IPODHD
MPOOUPKH, KOJIOBI,
Ne 1 «IIpaBuna paboTsl
bubnmnoreka [JOK CIIUPTOBKA, OCYy1a
B 1Ta0OpaTOpUu U
) 1 https://m.edsoo.ru/ffod23 ~ u3 dapdopa,
puEMBbI 0OpaIEHUs C
de tabiuua «[Ipuemsl
1a00paTOPHBIM
paloThI B
000pyIOBaHUEM
XHUMKAOUHETEY,
«CtpoeHue
IJIaMEHUY,
TEeMIIepaTypHbIN

aTYNK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

[udposas

nmabopaTopus
YucTeie BemecTBa 1 bu6nuoreka [IOK
RELEON c
4 cmecH. Croco0bl https://m.edsoo.ru/ff0d26
. JaTYNKOM
pasneneHus cMecen Ca
AIEKTPOIMPOBOIHOCT
u
Hudposas
0
[IpakTrueckas pabota TanopaTopHA
RELEON c
Ne 2 «Pa3zmencuue bubnnoreka IIOK
. JaTYNKOM
5 cMmecel (Ha mpumepe https://m.edsoo.ru/ff0d28
. 3IEKTPOIPOBOAHOCT
OYHCTKH TIOBAPEHHOM c8
1. XH1M.CTaKaHBbI,
COJIN)» .
[ITIaTeIh, TBEP I
NaCl
bubnuorexa [JOK
6 ATOMBI 1 MOJIEKYJIBI https://m.edsoo.ru/ff0d2a
6¢
XuMuveckue
bubmmoteka [IOK
3JIEMEHTBI. 3HAKU
7 https://m.edsoo.ru/ff0d2b
(CUMBOJIBI) XUMHUYECKUX o8
3JIEMEHTOB =
bu6nuoreka [IOK
[IpocTeie u cnoXHBIE
8 https://m.edsoo.ru/ff0d2a
BEIIeCTBA
6¢
ATOMHO-MOJICKYJISIPHOE bubmorexa HOK
9 YBp https://m.edsoo.ru/ff0d2d
yUYCHHUE
50
10 3aKOH MOCTOSTHCTBA bubmuorexa [JOK

COoCTaBa BCIICCTB.

https://m.edsoo.ru/ff0d2ea



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

Xumuueckasi popmyia. e
BanenTHOCTh aTOMOB
XUMHYECKHX 3JIEMECHTOB
OtHocuTeNnbHAs
bu6nmoreka [IOK

aTOMHas Macca.

11 https://m.edsoo.ru/ff0d32
OrHocutenbHas 3
MOJICKYJISIpHAs Macca _
MaccoBas 1o bu6nmoreka [IOK
12 XHMHYECKOTO JIEMECHTA https://m.edsoo.ru/ff0d35
B COCIMHEHUU Oc
KomnuuecTBo BeriecTra bubmmorexa LOK
13 ' https://m.edso00.ru/ff0d52
Mous. MonsipHast macca 30
[Tpubop as
JIEMOHCTpAIU
3aBUCHMOCTH
CKOpOCTH
dusnueckue u bu6nuoreka [IOK
XUMHYECKUX
14 XHUMHYCCKHE SIBICHUS. https://m.edsoo.ru/ff0d37f .
peakiuii ot
XHAMHUYECKas peaKus a
Pa3IUYHBIX
¢dakTopos. Habop
PEaKTHBOB,
POOUPKHU
Hudposas
naboparopust
[Ipu3Haku u ycioBus Bbubnnoreka [JOK RELEON
15 IIPOTEKAHMUS https://m.edsoo.ru/ff0d3a .
. [Mudposoit gaTunk
XUMHYECKHUX PEaKIIHi 16
TEeMIIEPATYPhI

IUIATUHOBBIN.



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

[Tpubop s
JIEMOHCTpAIHH
3aBUCUMOCTH
CKOpPOCTH
XHUMHUYECKUX
peakuuii ot
Pa3IUYHBIX
dakropoB Habop
PCaKTHBOB,
poOUpKHU

3aKOH COXpaHEHUS
MacChl BEIECTB.

bubnuorexa [JOK

BCChI
TEXHOXUMHUYCCKUEC
HJIN 3JICKTPOHHBIC,

16 https://m.edsoo.ru/ff0d3b cBedya; Koiba
XuMHUYeCcKne
88 ILUIOCKOAOHHAsA 250
ypaBHEHUs
MJT; JTIO3KKA TSt
C)KUTaHUS BEIIECTB
Beruucnenus
KOJIMYECTBA, MAaCChI bu6nuoreka [IOK
17 BEILIECTBA 110 https://m.edsoo.ru/ff0d57
ypaBHEHHSAM 08
XUMHYECKHUX PEaKIIHii
Knaccudukanms
XUMHUYECKUX PEAKITUi bubnnoreka [JOK
18 (coenuueHnus, https://m.edsoo.ru/ff0d3f3
pasokKeHws, 4
3aMeleHus, o0OMeHa)
19 M. B. JlomoHOCOB — bubmuoreka [JOK

Y4EHBIN-

https://m.edsoo.ru/ff0d40



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

DHIIUKJIOIEINCT.
O06001enue u
CHCTEMAaTH3alHs
3HaHHUHI

KonrponsHas pabora
Nel o Teme «BemrecTBa

bu6nmmoreka [IOK

20 https://m.edsoo.ru/ff0d42
U XUMHYECKHe 90
peaxKum»
Bo3nyx — cmecsk ra3os.
CocraB Bo3ayxa. bubnuorexa [JOK
21 Kucnopon — snemeHT u https://m.edsoo.ru/ff0d44
MIPOCTOE BEILIECTBO. 8e
O30H
dusnueckue u [udposas
XUMHUYECKHAE CBOMCTBA bubnuoreka LIOK nmabopaTopus
22 KHCIIOpo/ia (peakiuu https://m.edsoo.ru/ff0d46 RELEON, Habop
OKHCIICHUs, TOPEHNUE). 14 PEaKTUBOB,
[TonsTre 06 okcuagax POOUPKHU
Crnioco0sl nostyueHus Hudponas
KHCJIOPO/Ia B nmabopaTopus
naboparopuu u bubmorexa [IOK RELEON , nabop
23 https://m.edsoo.ru/ff0d49
MIPOMBIIIIJICHHOCTH. 7a PEaKTUBOB,
[Ipumenenue - POOUPKHU
KHCIIOpo/ia
TennoBoii a3 ekt Hudponas
XUMUYECKON PEeaKInu, Bbubnuoreka LIOK nmabopaTopus
24 MIOHSTHUE O https://m.edsoo.ru/ff0d47 RELEON c
TEPMOXUMHUIECKOM 90 JATYUKOM
ypaBHEHUH, IK30- U TEeMIIEPATYPhI



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

OHAOTCPMHUYCCKUX

peaKImsx
TormBo (HedTh, yroib Ludposas
Y MeTaH). 3arpsi3HeHUE bubnnorexa LIOK Aaboparopus
25 ' https://m.edsoo.ru/ffod4c =~ RELEON ¢
BO3/IyXa, CIIOCOOBI €ro
4a JaTYNKOM
MIPEIOTBPALICHUS
MYTHOCTH
[IpakTuueckas padbora [Mudposas
Ne 3 o Teme Bbu6nuoreka LIOK naboparopus
26 «Ilonmyuenue u https://m.edsoo.ru/ffoddae = RELEON ¢
coOupaHHe KUCIOPO/a, 2 JATIUKOM
W3YUYCHHE €r0 CBOHCTBY MYTHOCTH
Bonopon — anement u bubnmnoreka HOK
27 IIPOCTOE BELIECTBO. https://m.edsoo.ru/ff0d4d
Haxoxnenue B mpupose do
[udpoas
nabopaTopus
RELEON , na6op
du3nyecKue u
- bubnuoreka [IOK PEaKTHBOB,
XUMHYECKHE CBOMCTBA
28 https://m.edsoo.ru/ff0d4d MIPOOUPKH.
Bojopoxa. [Ipumenenue
do Hudposas
BOJIOpO/Ia
nabopaTopus
RELEON c
naruynkoMm pH
[TonsiTHE O KUCTOTAX U bubmorexa HOK
29 https://m.edsoo.ru/ff0d50
COJISIX
d2
30 Crioco0bI moTy4eHust bubnmnoreka [JOK Hudposas
BOJIOPOJIa B https://m.edsoo.ru/ff0d4d naboparopust



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

nabopaTtopuu

RELEON . ITpu6op
JUTSL TIOJTYYCHUS
ra3oB

[TpakTyeckas pabora
Ne 4 o teme

bu6nmoreka [IOK

[Mudposas
nabopaTtopus

31 «Ilonyuenue u https://m.edsoo.ru/ffod4f4 ~ RELEON . IIpu6op
cobupanue BoJopoa, 2 JUTSL TIOJTYYICHHMS
W3Y4YEHHE €ro CBOMCTBY razoB

. N bu6mmoteka [IOK

gp  Monpisiii 005Em https://m.edsogru/ff0d54
razoB. 3aKOH ABOrajpo %6
Brruncinenus o0béma,

KOJIMYECTBA BEICCTBA bu6nuoreka [IOK

33 ras3a 1o ero u3BeCTHOMY https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA a0
U 00bEMY
Brrunciienus 00EM0B
ra3oB II0 YPaBHCHHUIO Bubnuoteka HOK

34 peaKkIu Ha OCHOBE https://m.edsoo.ru/ff0d57
3aKOHA 0OBEMHBIX 08
OTHOIIICHUH T'a30B

[udposas
®usnueckue u bubnmoreka [IOK TaGopatopis
. RELEON , nHa6op

35 XHMHYECKHAE CBOMCTBA https://m.edsoo.ru/ff0d58

BOJBI 7a PCaKTUBOB,
npobupku. JaTunk
pH

36 CocTaB OCHOBaHMIA. bubmuoreka [{OK

TToustue 00

https://m.edsoo.ru/ff0d59



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

UHMKATOPax e2
Bona xak Hudposas
pacTBOPUTEITb. nabopaTopus
Hacwpimennsie u Bu6nunoreka LIOK RELEON , nabop
37 HEHACHIIIICHHBIC https://m.edsoo.ru/ff0d5b PEaKTUBOB,
pactBOpbl. MaccoBast 40 npobupku. JlaTunk
JI0JIS1 BEIIECTBA B TEeMIIEPaTyphl
pacTtBope
[IpakTuueckas pabora [Mudposas
Ne 5 mo reme nabopaTopus
«[Ipurorosnenue RELEON , nabop
bubmnoreka IIOK
pPacTBOPOB ¢ PEaKTUBOB,
38 . https://m.edsoo.ru/ff0d5e
ornpeaenéHHOMI ba npobupku. JlaTunk
MAacCOBOH IoJIeH _ pH, natuuk
pacTBOPEHHOTO TEeMIEPATypPhI
BEIICCTBA
KonTponbnas pabota
bu6mmoteka [IOK
No2 o teme
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopon. 42
Bona» o
OKCHUIBI: COCTaB, bu6nuoreka [IOK
40 Kiaccudukanus, https://m.edsoo.ru/ff0d66
HOMEHKJIATypa de
Ilonyuenue u Ha0Op PEaKkTHBOB,
7 . bubmmoreka [JOK PP
XUMHYECKHE CBOMCTBA IPOOUPKHU
41 https://m.edsoo.ru/ff0d66
KHCIIOTHBIX, OCHOBHBIX 4o
1 aM(pOTEPHBIX OKCHJIOB o
42 OcCHOBaHUS: COCTaB, bubmuorexa [JOK

KJ1accupuKanus,

https://m.edsoo.ru/ff0d67



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa

Hudposas
nabopaTopus
I G OK RELEON
OJIyYCHHEC H
y4 ) nbamnoteka 1 Iudposoit pH.
43 XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d67
. IITaTUB C 38KUMOM;
OCHOBaHHI ca
AT XUMHYECKUX
CTaKaHOB (25 mi);
IIPOMBIBAJIKA
Kucnorsr: cocras, bu6nmoreka [IOK
44 Knaccuukanus, https://m.edsoo.ru/ffOdfee
HOMEHKJIaTypa 2
[Tonyuyenue u bubnuoreka LIOK Ha0Op PEaKTUBOB,
45 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ffOdfee =~ mpoOupku
KHCJIOT 2
Comnu (cpennue): Ha0bOp PEaKTHUBOB,
HOMCHKJI'I)aTypa bubmmorexa [IOK HpO6i§KI/I
46 ’ https://m.eds00.ru/00ad94
CIOCOOBI MOTYYEeHHUS, 74
XUMHYECKHE CBOKWCTBA o
ndposas
[IpakTuueckas pabota Hugp
No 6. Permterie naboparopus
e Bt OK RELEON
9KCIIEPUMEHTAIbHBIX
p nonmoreka [ Iadposoit pH.
47 3a7a4 1o TeMe https://m.edsoo.ru/00ad9b
IITaTUB C 3KUMOM;
«OCHOBHBIE KJIACChI ic
ITh XUMHYECKUX
HEOPraHHYECKHX
p . CTaKaHoB (25 mi);
COCTMHCHUIN
MIPOMBIBAJIKA
48 I'eneTnyeckas cBI3b bu6nuoreka [IOK

MEXy K1accamu

https://m.edsoo.ru/00ad9a



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

HEOPraHUYeCKUX
COETUHEHUN

50

O06o0meHue u bubmuorexa [JOK
49 CUCTEMaTH3aIus https://m.edsoo.ru/00ad9c
3HAHUHI b2
KontponbHas padota
Ne3 o Teme bu6nuoreka [IOK
50 "OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9%e
HEOPraHHYECKHUX la
coeqrHeHnin"
[TepBbie mOMBITKH
KJIacCU(PUKALIHH
MIIECKIX bu6nuoreka [IOK
51 https://m.edso00.ru/00ad9f
aJieMeHTORB. IloHsTHE O fa
TpyMmax CXOIHBIX
3JIEMEHTOB
[Iepuoanueckuii 3aK0H
u [lepuonnueckas bubnuoreka [IOK
52 CHUCTEMa XUMUYCCKUX https://m.edsoo.ru/00ada5
anemeHToB J[. U. 2c
Menneneena
TTepHobI, rpyms, bu6mmoreka [IOK
53 https://m.edsoo.ru/00ada5
MOATPYTIIBI 2c
CrpoeHne aTOMOB. bubnmnorexka HOK
54 CocraB aTOMHBIX f]1Ep. https://m.edsoo.ru/00ada3
H30TOmEI 42
55 CrtpoeHnue 371eKTPOHHBIX bubmmotexa [JOK

000JI0YEK aTOMOB

https://m.edsoo.ru/00ada6



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

3JICMCHTOB
[Tepuonuueckoit
cuctemsl /1. H.
Menneneena

56

57

58

59

XapakTepucTuka
XHUMHYECKOI0 dJIEMECHTa
10 €T0 ITOJIOKCHHIO B
[Tepuonuueckoit
cucteme /1. .
Menneneesa

3HayeHue
[Tepuoauueckoro
3aKOHA JIJIsl Pa3BUTHUS
HayKU U MpakTUKu. J[.
. MenneiaeeB —
Y4EHBIN, IEAror u
TpaKJIaHUH
DNEeKTPOOTPULIATETLHOC
Th aTOMOB XUMHUYECKUX
2JIEMEHTOB

HMonnas xummuueckas
CBA3b

bu6nuoreka [IOK
https://m.edsoo.ru/00ada8
24

bubnnoreka IIOK
https://m.edsoo.ru/00ada9
6e

bu6mmoteka [IOK
https://m.edsoo.ru/00adaa
b8

but6mmoreka [IOK
https://m.edsoo.ru/00adac
34

Hudponas
nabopaTopus

RELEON
[Mudposoit gaTumk
TeMIIepaTypbl
IUIAaTHHOBBII;
JATINK
TeMITepaTypbl
TepMONIapPHBIN



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

[udposas

nmabopaTopus
RELEON
bubmnorexa [JOK [{udpoBoii gaTunk
KoBasienTHas mossipHas
60 https://m.edsoo.ru/00adaa = TemmepaTypsl
XUMHUYECKAS CBSI3b .
b8 IUIATHUHOBBIIA;
JIATYUK
TEMIIEPATYPHI
TEPMOTIapHBII
KoBanenTHas bubnnoreka IIOK
61 HETMOJIIPHAS https://m.edsoo.ru/00adaa
XUMHYECKAs CBA3b b9
bubmuorexa [JOK
62 CreneHp OKUCIEHUS https://m.edsoo.ru/00adae
28
OKHCIUTEITBHO- bu6nuoreka [IOK
63 BOCCTaHOBHTEIILHEIE https://m.edsoo.ru/00adb0
peakuuu 76
OKUCITHTCNN 1 bu6mmoteka [IOK
64 https://m.edsoo.ru/00adb0
BOCCTAaHOBUTEIN
76
KonTponbnas pabota
Ne4 o reme «CtpoeHne bubmorexa LOK
65 - https://m.edsoo.ru/00adb4
aToMa. XuMH4IecKas 86
CBSI3b» T
Pe3epBHBIN YpOK.
0 GOgH_ICHI/ICyIF/I) bu6mmoreka [IOK
66 https://m.edsoo.ru/00adb3

CHUCTEMATHU3aLA
3HAHUH

3c



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

PesepBHBIii ypOK.
bu6nmoreka [IOK
O060011eHNEe 1
67 1 https://m.edsoo.ru/00ad9c
CUCTEMAaTH3ALHA b2
3HaHUHU _
Pe3epBHEII YpOK.
P P bu6nmmoreka [IOK
O0600111EHE U
68 1 https://m.edsoo.ru/ff0d61
CUCTEMAaTH3ALHA 6
3HAHUHU -
OBILIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara bpoBbIe 06 T
1974 BbI [6) OBAaHHEC «10YKHU
n/ | Tema ypoka Becer  Konrpoabubl  Ilpakrunyecku = M3yYeHH e
oOpa3oBaTejibHbIE pocTtay
I 0 e padoThl e padoThI |
pecypchl
[Tepuoanueckuit
3aKOH.
[lepuoauueckast bubnuoreka [IOK
cucreMa 1 https://m.edsoo.ru/00adb59
XUMUUYECKUX €
anemenTtoB /. U.
MenneneeBa
3aKOHOMEPHOCTH B
U3MEHEHUU CBOUCTB bu6nuoreka [IOK
XAMHYECKHUX 1 https://m.edsoo.ru/00adb6b
3JIEMEHTOB NEPBBIX 6
TPEX MEPUOOB
Knaccudukanus u
HOMEHENATYDA bu6nuorexa [IOK
1 https://m.edsoo.ru/00adb7e
HEOPTraHUYECKHUX )
BELLECTB h
Buasl xumuueckoi
bubmuorexa [JOK
CBSI3U U TUTIBI
1 https://m.edsoo.ru/00adbac
KPUCTAJUTHYECKUX 6
peLEToK B
KonTponbHas
pabota Nel o Teme 1 1
«IIoBTOpEeHue n



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

yrIyOJieHue 3HAHHHA
OCHOBHBIX Pa3/IelioB
Kypca 8 kiacca»

Knaccudukanus

XUMHYECKUX bubmuorexa [JOK
peaKkuuii mo https://m.edsoo.ru/00adbcb
Pa3IUYHBIM 0

pH3HAKaM

IIonsTue o

CKOPOCTH

XHUMUYECKOU bu6mmoreka [JOK

pC€aKuuu. ITonstue o
T'OMOI'CHHBIX U
T'CTCPOICHHBIX
peaKnusax

ITonsiTue o
XUMUYECKOM
PaBHOBECHH.
®DaxTopsl,

https://m.edsoo.ru/00adbe9
a

BIIUSIIOIIIME HA bu6mmoreka [IOK
CKOpPOCTH https://m.edsoo.ru/00adc28
XUMHYECKOU c

peakiuu u

MOJIOKEHUE

XUMHYECKOTO

paBHOBeECHUS

OxkucnurensHo- Bu6mmorexa [IOK
BOCCTaHOBHUTEIbHBIC https://m.edsoo.ru/00adcad

peaxiuu

€



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

10

11

12

13

14

15

Teopus
AJIEKTPOJIUTUYECKON
JMCCOLIMAIIHH,
CuibHbIE U cl1a0bIe
AIIEKTPOIIUTHI

HoHnHbIe ypaBHEHUS
peakuuii

XuMHudyeckue
CBOMCTBA KUCJIOT U
OCHOBaHHH B CBETE
MpeACTaBICHUIN 00
3JIEKTPOJIUTHUUECKON
JIMCCOIAITH

XUMHYECKHe
CBOMCTBA COJIeH B
CBETE
MpeJICTaBICHH 00
ANEKTPOIUTUYECKOMN
JIMCCOIAITH

ITonsTue o
TUIPOJIU3E COJIEN

O060061EHNE U
CHUCTEMAaTHU3aLU
3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00adcd6
8

bubmuoreka [JOK
https://m.edsoo.ru/00add44
8

bubmuoreka [JOK
https://m.edsoo.ru/00add5d
8

bu6mmorexa [IOK
https://m.edsoo.ru/00add8b
2

bu6mmorexa [{OK
https://m.edsoo.ru/00add9d
4

bu6mmorexa [{OK
https://m.edsoo.ru/00addd1
2

[Mudposas
nabopaTopus

RELEON Iudposoii
JATYUK
JIEKTPOIIPOBOTHOCT
1, pacTBOPHI KUCIIOT,
CTaKaHBI

[Mudposas
nabopaTopus

RELEON c
JaTYNKOM
3JIEKTPOIPOBOAHOCT
"

[Mudposas
naboparopus RELEON

C IaTYUKOM
ANEKTPONPOBOIHOCTU

[Mudposas
nabopaTopus

RELEON c
natynkoM pH



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

[udposas

IIpakTrueckas
adora Ne 1 Eu6 OK naboparopus
P - ubnnotexa I RELEON ITudypoBoii
16 «Pemenne https://m.edsoo.ru/00addbf
JATUYUK
9KCIIEPUMEHTAIBHBI a
ANEKTPONPOBOJTHOCT
X 3a7au»
"
KonTponbhas
pabota Ne2 o Teme
«ONEeKTPOIUTUYECKA bubmmoreka [JOK
17 S TUCCOLUAITHS. https://m.edsoo.ru/00addec
Xumudeckue 0
peakuuu B
pacTBopax»
Ob6mas Hudposas
XapaKTepUCTHKA Bt 1OK naboparopus
noIMoTeKA
AJIOTEHOB. RELEON Anmnapa
18 TAIOTEHOB https://m.edsoo.ru/00addfe Hapat
XuMu4eckue ) JUTSI TIPOBEICHUS
CBOICTBA HA B XUMHYECKUX
IIpUMEpE XJI0pa peaxuuii (AIIXP)
X10pOBOAOPO. [udposas
ConsiHast Kucnora, Bt OK naboparopust
XUMHYECKHE nbsmoreka 1] RELEON Annapar
19 . https://m.edsoo.ru/00ade10
CBOICTBA, 4 JUTSI TIPOBEJICHUS
[OJIy4YEHHE, h XUMHUYECKUX
IIPUMEHEHNE peakumii (AITXP)
[TpakTnueckas ndpponas
P bubnmoreka [JOK Hucp
20 padora No 2 1o Teme https://m.edsoo.ru/00ade34 Aaboparopis
«[Tonydyenwue Be2Th. ' RELEON c¢

COJITHOM KUCJIOTHI,

8

naryukoM pH,



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

U3y4yeHue eé

HaGop xum.

CBOMCTB» PeaktnBoB,
poOUpKH
Beruucnenus no
YpaBHEHUSIM
bu6mmoreka [JOK
XUMHYECKHX
21 . https://m.edsoo.ru/00ade48
peaKIuii, €ClIi OJIUH g
13 pearcHTOB JIaH B B
H30BITKE
O6mas
bubmuorexa [JOK
XapaKTePUCTUKA
22 https://m.edsoo.ru/00ade64
anemeHToB VIA- a
TPYIIIIbI -
AmoTponHbie [Mudposas
Moau(pUKAITI nmabopaTopus
cepsl. Haxoxienne RELEON c
cephl U eé Brbmmotexa HOK JaTYUKOM
23 p . https://m.edsoo.ru/00ade64
COCTMHCHUH B a TEeMIIEPaTyphl,
IPUPOJIE. B naboparopHoe
XHUMHYECKUE o0opynoBaHue, cepa
CBOICTBA CEPbI
ndposas
CepoBogopon, Lucpp
CTPOCHHE bubnnorexa [JOK naGoparopts
P ’ 1 RELEON. Amnmapat
24 dusnueckue u https://m.edsoo.ru/00ade80
JUTSI TIPOBEICHUS
XUMHYECKHE 2
cBOMCTEA XUMHYECKHX
peaxuuii (AIIXP)
o5 OKcuabl cepsbl. bubnuorexa [JOK [udposas
CepHas xucnora, https://m.edsoo.ru/00adea2  maboparopus



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

dusnveckue u
XHMHYECKHE
CBOMCTBA,
MIPUMEHEHUE

XuMHu4yecKue
peaKIru, JIekKaIme
B OCHOBE
MIPOMBIIIEHHOTO
croco6a Moy4eHus

|co

bubmuoreka [JOK

RELEON ¢
naruyukoM pH.
Hab6op
XMM.pEaKTUBOB,
poOUpKH

26 CEPHOM KUCIIOTHI. https://m.edsoo.ru/00adec8
XUMHYECKOE a
3arpsi3HEHUE
OKpYKaroleun
Cpelibl
COEIMHEHUSIMU CEPbI
Brruncienue
MAacCOBOH 0N bubmuorexa [JOK
27 https://m.edsoo.ru/00adec8
BBIXO0/Ia TIPOJTYKTA a
peaxiuu
OO6mas
XapaKTEePUCTUKA
anemeHToB VA-
rpynnsl. A30T, bubmuorexa [IOK
28 pacrpocTpaHEHHE B https://m.edsoo.ru/00adeea

npupoze,
dusnueckue u
XUMHUYECKHE
CBOMCTBA

6



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

AMMuax, ero [Mudposas
buzndeckue u Bt OK nabopaTopus
XUMHYECKUE ubmorexa I1 RELEON ,Annapat
29 . https://m.edso00.ru/00adf00
CBOIiCTBa, 4 JUTsI TIPOBE/ICHUS
MOJIy4YeHUE U B XUMHYECKHUX
IIPUMEHEHHUE peaxuuii (AIIXP)
[IpakTnueckas Hugposas
nabopaTopus
pabota Ne 3 o Teme bubmmoreka [JOK
RELEON .Annapar
30 «[Tonyuyenue https://m.edsoo.ru/00adf18
JUTSI TIPOBE/ICHUS
aMMuaKa, u3yueHue 0
€ro CBOMCTBY» HHMITCCIX
peaxuuii (AIIXP)
Hudposas
nabopaTopus
A30OTHAas KUCIOTA,
O S —— Bu6nnoreka [IOK RELEON ¢
31 https://m.eds00.ru/00adf30 = maTumkom pH.
XUMHUYECKHE
. 6 HaGop
CBOICTBa
XHM.pEaKTHBOB,
IPOOUPKHU
Hcnons3oBanue [Mudposas
HUTPATOB U COJIEH nmabopaTopus
aMMOHHS B KA4ECTBE RELEON .[daTunk
MUHEPATBHBIX HUTPAT-UOHOB
. bubmuorexa [JOK
yIOOpeHMIA.
32 https://m.edsoo.ru/00adf51
XHUMHUYECKOE 8
3arpsA3HeHue B
OKpY’Karollen
cpensl

COCTUHEHUSIMU



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

a3oTa

®docdop. Okcua Hudposas
docdopa (V) u naboparopus
dbocdopHas RELEON ¢
bu6mmoreka [JOK
KHUCIIOTA, naruyukoM pH.
33 https://m.edsoo.ru/00adf68
dusnueckue u a Ha6op
XUMHYECKHE - XHM.PEaKTHBOB,
CBOWCTBA, pOOUPKHU
MOJTyYCHUE
Hcnonb3oBanue
docdaros B
Ka4yecTBe
bubmuoreka [JOK
MUHEPATbHBIX
34 . https://m.edsoo.ru/00adfc2
ynoOpeHuil. 0
3arpsi3HEeHue B
IIPUPOJHON Cpebl
dbocdaramu
VYrnepon, [udposas
aCIpOCTpaHEHKE B Aabopatopus
e Butnmotexa LOK RELEON ¢
35 PHpOAS, https://m.edsoo.ru/00adfd9 = maTumkom pH.
¢buznueckue u
c Hab6op
XUMHYECKHUE
. XHM.pEaKTHBOB,
CBOWCTBa
POOUPKHU
Oxcuipl yriepoja, [Mudposas
uX U3HYECKHe U bubmmorexa LIOK nabopaTopust
36 XUMHYECKHE https://m.edsoo.ru/00adfeb =~ RELEON .Ilpu6op
CBOMCTBA. e JUISL TIOJTYYEHMS

DKOJIOTUYECKHE

rasoB



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

po0JIeMsl,
CBSI3aHHBIC C
OKCHJIOM yTJiepoa
(Iv)

VronpHas KHCI0Ta B

bubmuoreka [JOK

37 . https://m.edso0.ru/00ae006

eé coim
C

[IpakTuueckas [Mudposas
pabora Ne 4 1o Teme nabopaTopus
"HonyquHe Buoauorexa I_[OK RELEON ¢

38 YIIICKUCIIOTO Ta3a. https://m.edsoo.ru/00ae027 = natuukom [Ipudop
KauectBennas € JUTSI TIOTYYEeHUS
peakius Ha ras3os
KapOoHaT-HOH"
IlepBoHavanbHbIE
HOHATHSA 00
J—— bu6mmoreka [IOK

39 p https://m.edsoo0.ru/00ae054
BEIIECTBAX KAaK O .
COEIUHEHUAX =
yriaepojaa
KpeMiii i ero bu6mmorexa [IOK

40 P https://m.edso0.ru/00ae080
COCIUHCHUS a
IIpakTHueckas Hudponas
pabora Ne 5. Bu6 OK naboparopust
Penienme ubmmorexa I RELEON ¢

41 https://m.edsoo.ru/00ae0bf
IKCIIEPUMEHTATbHBI ) nataukoM pH u
X 3a/1a4 10 TEME - ANEKTPOIPOBOTHOCT
«Baxueniume "



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

HEMCTAJIJIBI U UX
COCOAUHECHUA»

42

Konrtponbnas
pabota Ne3 o teme
«Baxnenmue
HEMETaJUIbl U UX
COEIMHEHUS»

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el
8

43

OOmas
XapaKTepPUCTUKA
XUMHYECKHX
3JICMCHTOB —
METaJJIOB.
Mertannuueckas
CBS3b U
MeTaJInyecKas
KpHUCTaJNIMYECKas
pemeéTKa.
duznueckue
CBOMCTBA METAJIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ael103
e

44

XHUMHYECKHUE
CBOMCTBA METAJIJIOB.
DIEKTPOXUMUYECKU
W psii HaNPSKEHNUH
METaJI0OB

bu6mmoreka [JOK
https://m.edsoo.ru/00ael15
6

45

OO011re crmocoobl
MOJTyYCHUS
MeTaiuioB. CILIaBhI.
Breramcnenns mo
YPaBHCHUSIM

bubmuorexa [JOK
https://m.edsoo.ru/00ael15
6



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

XUMHYECKHUX
peakui, eciiu OJauH
13 pEearcHTOB
COJICPXKUT IPUMECH

Houstue o bubmuoreka [JOK
46 https://m.edso0o.ru/00ael27
KOPPO3UH METAILJIOB g
[udposas
bubmuoreka [JOK HabopaTopit
47 [enormsie https://m.edsoo.ru/00ael4b RELEON ¢
MeETaJlIbl 5 naryukoM pH,
XUM.]PCAKTHUBHI,
pOOUPKH
Oxcuasl U bu6mmoreka [JOK
48 TUAPOKCHUIBI HATPUS https://m.edsoo.ru/00ael4b
U KaJus 2
[[lenoyHO3EMENBHBI bu6mmoreka [IOK
49 € METaJIJIbl — https://m.edsoo.ru/00ael5e
KaJbIMHA U MarHUH 8
Baxwueiimue bu6mmorexa [IOK
50 COCIMHCHUS https://m.edsoo.ru/00ael5e
KaJbLUsA 8
O6o0meHue u
51 CHCTEMAaTHU3allHs
3HAHUI
JKEcTkOoCTh BOABI U bubmuorexa [JOK
52 CTIIOCOOBI €€ https://m.edsoo.ru/00ae188
yCTpaHeHHs 6
53 [TpakTnueckas bubnuorexa [JOK Hudposas



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

pabora Ne 6 o Teme https://m.edsoo.ru/00aelae  naGoparopus
"KECTKOCTEL BOIBI U 8 RELEON ¢
METO/IBI €€ TaTYNKOM
ycTpaHeHus" AJIEKTPONPOBOJHOCT
u, 1abopaTtoppHoe
obopynoBaHue
bu6mmoreka [JOK
54 AroMuHuR https://m.edsoo.ru/00aelc6
4
[udposas
jjaboparopus
AmdoTtepHbIe bubnunoreka [JOK paTop
. RELEON ¢
55 CBOICTBA OKCH/IA U https://m.edsoo.ru/00aelc6
natuukoM pH,
THAPOKCUIA 4
XUM.]PCAKTHUBHI,
o0opynoBaHue
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00aeld8
6
Oxcuppl,
TUAPOKCUIBI U COJIN bubmaorexa LJOK
57 P https://m.edso0.ru/00ae35e
xkenesa (1) u 6
xenesa (111) -
0O0001eHne n
58 CUCTEMATH3ALUS
3HAHUHI
IIpaxTrueckas OO0pa31sl BELECTB
P BuGmmorexa IJOK P
pabota Ne 7. METaJI0B, MAarHuT,
59 https://m.edsoo.ru/00ae3de
Pemenue 8 CMeEcCh JKeJe3a C
JKCHEPUMEHTAIBHBI B CEpOM, CTaKaH ¢



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

X 3aJ1a4 110 TEME
«Baxnenmme
MEeTaJUIbl M UX
COEIMHEHUS

BOJIOM, CITUPTOBKA,
IITaTUB C
poOUpKaMH,
POOUPKOIEPKATEND

60

Breraucnenus mo
YpaBHEHUSAM
XUMHYCSCKHUX
peakIui, eciyi OJuH
W3 pEareHTOB JaH B
HU30BITKE HUJIH
COJICPKUT TIPUMECH.
Brerancnenus
MacCOBOM O
BBIXO0/Ia TTPOJIYKTA
peakuu

bubmuoreka [JOK
https://m.edsoo.ru/00ael75
0

61

62

63

64

0O00011eHne U
CUCTCMaTHu3alnuAa
3HAHUN

KonTponbHas
pabota Ne4 o teme
«Baxuenmue
METaJUTbl U UX
COETUHEHUS

Bemiecta u
MaTepHuaibl B
ITOBCETHEBHOM
JKU3HH YEJI0BEKA

XHUMHYECKOE
3arpsi3HEHUE

bu6mmorexa [{OK
https://m.edso0.ru/00ae3f5
0

bu6mmorekxa [{OK
https://m.edsoo.ru/00ae427

[udposas
nabopaTopus



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

OKpY’KaroIiei 0 RELEON ¢
cpenbl INATIUKOM
ONTUYECKOH
IUIOTHOCTH
Posp xumuu B
bu6mmoreka [JOK

perieHnn

65 1 https://m.edsoo0.ru/00ae427
3KOJIOTAYECKUX 0
npo0em B
PesepsHrIil ypok.
o 6ogmeHHeyE bubmuoreka [JOK

66 1 https://m.edso0.ru/00ae0d0
CUCTEMATH3ALUI a
3HAHUU B
PesepsHrIil ypok.
o 6ogmeHHeyE bubmuoreka [JOK

67 1 https://m.edsoo.ru/00adb33
CUCTEMATH3ALUSI c
3HAHUN =
PesepBHBIil ypOK.
O6o61wente 1 bubmuorexa [JOK

68 1 https://m.edsoo.ru/00ad9cb
CUCTEMATH3ALUSI )
3HAHUN =

OBILIEE KOJIMYECTBO
YACOB IIO 68

[TPO'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxknmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

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