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HOACHUTEJIBHASA 3AIIMCKA

HopmaTuBHOe o0ecneyeHue aJanTUPOBAHHOW OCHOBHOHM 00I1Ie00pa3oBaTEIbHOM
porpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHuUs:
1. Koncruryrus PO (or 12.12.1993);

2. KonBeHnnus o npaBax pedeHKa;

3. @enepanbHblii 3ak0H 0oT 29.12.2012 Ne 273-03 «OO0 o0pa3oBaHuH B
Poccuiickon @enepanuny;

4, [Ipuka3 Munnpocsemenus Poccun ot 24.11.2022 Nel05 «O06 yTBepkaeHUH

denepanbHOl aganTUPOBAHHONW 0O0PA30BATEIIBHONW MPOTPAMMBI OCHOBHOTO OOIIETro
oOpa3oBaHus 17151 00Y4arOIINXCSA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI»

5 TIIpuka3 MunmnpocBemenuss Poccun ot 31.05.2021 N 287 (pen. or 18.07.2022)
"OO6 yrBepkaeHUU (eneparbHOro TroCyJAapCTBEHHOTO0 00pa3oBaTENbHOIO CTaHAapTa
OCHOBHOTO 00111eT0 00pazoBaHus"

6. Canurapnsie npaBunia CIT 2.4.3648-20 "CaHuTapHO-31HUIEMUOIOTMYECKHE
TpeOOBaHUSI K OpraHU3aLMsIM BOCIIUTAHUSA U 00yUYEHUs, OTAbIXA U 03J0POBIICHHUS JETeH
u mononexu". IlocraHoBiieHne I'JTaBHOIO TOCYIapCTBEHHOI'O CAaHUTApHOIO Bpaya
Poccuiickoit @eneparuu ot 28.09.2029 Ne28

7. [Ipuka3 MunuctepcrBa oOpa3zoBanust U Hayku Poccuiickoir denepauuu ot
31.03.2014 N 253 (pen. Ot 08.06.2015) «O6 yrBepx)aeHuu ¢eaepaqbHOro MepeuHs
y4eOHUKOB, PEKOMEHIYEMbIX K HCIOJb30BAHUIO TIPU pealu3alii UMEIOLIUX
rOCY/IapCTBEHHYIO aKKPEAUTAIMIO 00Pa30BaTENbHBIX MPOTPAMM HAYaJIBHOTO OOIIEro,
OCHOBHOT'O  00IlIero, CpeaHero oomero o0pa3oBaHUsS» C U3MEHEHHSIMU U
JOTIOJTHEHUSIMU;

8. YcraB MAOY COII n. Ilepénxu

IIcuxoJioro-negaroruyeckue 0COOEHHOCTH Pa3BUTHA JeTeill

AJnlanTupoBaHHasi OCHOBHasi o0IIeoOpa3oBaTeabHass mporpamma (GopMupyercs ¢
Y4E€TOM IICUXOJIOTO-TIeJarOTMuYeCKuX OCOOCHHOCTENW pa3BuTusa nerer 11—15 ner.
ITepexon oOydaromierocsi B OCHOBHYIO IIIKOJIY COBIIQJIa€T C MPEAKPUTHUECKON (azoi
pa3BuTUS pebEHKAa — TEepPeXoJoM K KPHU3UCY MIAAIIETO IMOJPOCTKOBOI'O BO3pacTa
(11— 13 ner, 5—7 kiacchel), XapaKTEPU3YIOMIEMYCs HAYaJIOM Iepexojaa OT JETCTBA K
B3POCJIOCTH, MPH KOTOPOM IIEHTPAJbHBIM M CHENU(PUISCKMM HOBOOOpPA30BAaHUEM B
JUYHOCTH TOAPOCTKA SIBJIIETCS BOSHUKHOBEHUE W PAa3BUTHE y HErO0 CAMOCO3HAHUS —
NPEICTABICHUS O TOM, YTO OH Y€ HE PEOCHOK, T. €. UyBCTBAa B3POCIOCTH, a TAKKE
BHYTpPEHHEH MepeopHreHTAllMe MOAPOCTKA C MPABUJI M OrPAaHMYCHHH, CBS3aHHBIX C
MOPaIbIO MOCYIIAHWS, HA HOPMBI ITIOBEIEHUS B3POCIIBIX.

DTamn noApOCTKOBOTO Pa3BUTHS XapaKTEPU3YETCS:

- OypHBIM, CKayKOOOpa3HBIM XapaKTEPOM pa3BUTHUS, T. €. MPOUCXOIAIIUMH 3a
CPaBHUTEIbHOKOPOTKHUI CPOK MHOTOUHCIICHHBIMU KaUYE€CTBEHHBIMU MU3MEHEHUSIMU



NPEKHUX 0COOEHHOCTEH, UHTEPECOB U OTHOIICHHI peOeHKa, MOSBICHUEM Y
MOJIPOCTKA3HAUUTEIIbHBIX CYOBEKTUBHBIX TPYAHOCTEH U MEPEKUBAHUIN;
- CTpEMJICHHEM MOJIPOCTKA K OOIIEHUIO U COBMECTHOM JIEATEIBHOCTH CO
CBEpPCTHUKAMU;
- 0cO00I YyBCTBUTENBHOCTBIO K MOPAJIbHO-ITUYECKOMY «KOJEKCY
TOBapHUIIECTBa», BKOTOPOM 3aJIaHbl BaKHEUIIINE HOPMBbI COLIMAIIBHOTO TTOBEICHUS
B3pOCJIOTO MUPA;
- — MPOLIECCOM IIEPEX0/ia OT JETCTBA K B3POCIOCTH, OTPAKAIOIIUMCS B
€roXapakTEPUCTUKE KaK «IIEPEXOTHOr0», «TPYIHOI0» WU «KPUTUUECKOTO»;
- 00OCTpeHHOW, B CBA3M C BO3HUKHOBEHHMEM YYBCTBA  B3POCJIOCTH,
BOCIIPUMMYHUBOCTHIO K YCBOCHHMIO HOPM, IIEHHOCTEH M CIIOCOOOB TMOBEACHUS,
KOTOpPBIE CYIIECTBYIOT B MHUPE B3pOCIBIX M B HMX OTHOIIEHUSX, MOPOXKAAIOLICH
WHTEHCUBHOE (OPMHPOBAHME HA JIAaHHOM BO3PAaCTHOM JTale€ HPABCTBEHHBIX
MOHSTUHI U YOSXKICeHHI, BIPAOOTKY MPUHIIUIIOB, MOPAIIbHOE Pa3BUTHE TUYHOCTH;
- CIIO)KHBIMU TIOBEJCHYECKHMU TMPOSIBICHUSMH, BBI3BAHHBIMU TMPOTUBOPEUUEM
MEXTYMOTPEOHOCTRI0O B MPHU3HAHWU WX B3POCIBIMH CO CTOPOHBI OKPYKAIONIUX U
COOCTBEHHOW HEYBEPEHHOCTbIO B O3TOM (HOPMATHBHBIM KpPU3UC C  €ro
KYJIbMHHALIMOHHON TOYKOU IIOAPOCTKOBOI'O Kpusuca HE3aBUCUMOCTH,
MPOSBIIAIONIETOCS B pa3HbIX (popMax HEMOCTYyIIaHUs, COMPOTUBICHUS U MTPOTECTA);
- M3MEHEHHUEM COLUAIbHOU CUTyalluu Pa3BUTHS,
- pocTtoM HMH(OPMAIMOHHBIX MEPErpy30K W M3MEHEHHWEM XapakTepa U crocoba
OOIIIEHUSI W COLMAJBHBIX B3aUMOJICUCTBUN - OO0BEMBI U CHOCOOBI TOJYYEHUS
unpopmaru (CMU, TeneBunenne, UatepHer).
Ha ypoBHe ocHoBHOro o0miero o0pa3zoBanusi K kareropuu oOydaromuxcsa ¢ OB3
OTHOCATCA 00y4Yaroluecs: ¢ 3a/IepKKON MCUXUYECKOr0 Pa3BUTHUS OOydYaroIIHecs —
WHBAJIU]IbI, HE UMEIOIIUE ICUXUYECKUX OTKIOHEHHI.
OGyuaronmuecs ¢ 3I[IP - »10 oOywaromumecs, wuMewIIee HEJOCTaTKU B
MICUXOJIOTUYECKOM pa3BUTHUH, MOATBEPKICHHBIE MICUXO0JIOTO-METUKO-
NEJAarornyecKol KOMUCCHEN U HYKIAIOIIMECS B CO3JaHUU CIEUHUAIBHBIX YCIOBHUI
JUTS IOY4Y€HUs1 00pa30BaAHMSL.
Kareropus odyuaromuxcs ¢ 3[1P HeogHOpOHAS TT0 COCTaBY TPyIIa 00yJarOImuXCs.
Cpenu npuuuH Bo3HUKHOBeHMs1 3IIP moryr ¢urypupoBaTh opranudeckas w/uiu
byHKITMOHATHHAS HEJIOCTaTOYHOCTh LEHTPaJIbHOU HEPBHOM CUCTEMBI,
KOHCTUTYIIMOHAJIbHbIE ~ (PAKTOpbl, XPOHUYECKHME COMATHUYECKHE 3a00JIeBaHUs,
HEOIaronpuUsATHBIC YCIOBUS BOCIIUTAHUS, ICUXWYECKAsl U COI[MaIbHAs JICTIPUBAIUSI.
Juana3zon paznuuuii B pa3BuTuu oOydwaromuxcs ¢ 3[IP gocrtaTodyHo BenWK - OT
MPaKTUUYECKH HOPMAJIbHO Pa3BUBAIOIIMXCS, HCIHBITHIBAIOIIMX BPEMEHHBIE U
OTHOCUTEIHHO  JIETKO  YCTpaHUMBIE  TPYAHOCTH, JO  OOydJarommxcs C
BBIDQXKEHHBIMU W CIIOKHBIMH II0 CTPYKTYp€ HapyLICHUSIMHU KOTHUTHUBHON H
adexTuBHO- TIOBeEeHUECKON cep muuHOocTU. OT 00yUaroIIMXCs, CIIOCOOHBIX MPU
CHeNUaTbHOW TOJJEPKKE Ha paBHBIX OOyYaThCsl COBMECTHO CO 3J0POBBIMU
CBEPCTHUKAMH, /10 OOYyYaromIuXcs, HYKIAIOIIUXCS MpU MOJYYEeHUH HAYaJIbHOTO
o01rero o0pa3oBaHUs B CHUCTEMAaTHUYECKONM M KOMIUIEKCHOW (TICUXOJIOIO-MEINKO-
NEJarornyecKoi) KOppeKIMOHHON MTOMOIIIH.

Y4er 0coOO0EHHOCTEH MOAPOCTKOBOI'0 BO3PACTA, YCIIEITHOCTh
U CBOEBPEMEHHOCTh (OPMHPOBAHMUS HOBOOOPA30BaHMII TMO3HABATENBHON CQeEpHI,



KQ4eCTB U CBOWCTB JIMYHOCTHU CBSI3BIBAETCS C AKTUBHOM IMO3ULIMEN YUMUTENS, a TAKKE
C aJIeKBAaTHOCTBHIO MOCTPOCHUSI 00pa30BaTENBHOrO MpOIEcca U BbHIOOpA YCIOBUU U
MeToauK 00y4yeHus. OObEKTUBHO HEOOXOAUMOE I MOATOTOBKHU K Oyaymieil :KU3Hu
MOJIPOCTKA Pa3BUTHE €ro COLMAIBHON B3pOCIOCTH TpeOyeT W OT poAuTenen
(3aKOHHBIX TPEICTABUTENICH) PpELIEHUsT COOTBETCTBYIOIIEH 3a/ayd BOCHHUTAHUS
NOJIPOCTKA B CEMBE, CMEHBI IPEKHET0 TUIIA OTHOIIEHUI Ha HOBBI.

AOOIT OOO agpecoBana oOydatommmces ¢ 3IIP, gocturmmm ypoBHA
pa3BuTHsA, OJM3KOr0 K BO3pacTHOW Hopme, mno3Bossitomuii ocBoutr OOII OO0
BMECTE C HOPMAJIbHO PAa3BUBAIOIIMMUCS CBEPCTHUKAMHU, HAXOSACh B UX CPENE U B TE
e KaJeHAapHbIE CPOKH.

[IporpaMMa 1O XMMHHM Ha YPOBHE OCHOBHOIO OOLIEro 00pa3oBaHMs

COCTaBJCHa Ha OCHOBE TpeOOBaHMU K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIETro 00pa30BaHUs, MPEACTABICHHbIX
B ®I'OC 00O, a Taxxe Ha ocHOBE (enepanbHON paboyeil mporpaMMbl BOCTIUTaHUS
U C y4€TOM KOHIENIMU TpEernojaBaHus y4yeOHOro TmpeaMera «XHUMHSI» B
oOpa3oBaTenbHbIX opraHuzanusax Poccuiickoit @eneparuu.

[Iporpamma mo xumuu Aa€T MOpPEACTaBICHUE O LEJIAX, OOIIeH CcTpaTeruu
oOyd4eHMs, BOCHHUTAHUS U Pa3BUTHS OOYYAIOUIMXCS CPEICTBAMH y4eOHOro
npeamera, YCTaHABIIMBAET o0s3aTeNIbHOE MpEAMETHOE coziepKaHue,
MpeaycMaTpUBAET paclpe/elieHUe ero mo KilaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM M TEeMaM MpPOrpaMMbl 1O XUMHH, ONpPEACNsieT KOJIUYECTBEHHBIC U
KaueCTBEHHbIC XapaKTEPUCTUKHU coJiep KaHus, PEKOMEHTyEM YO
MOCJIEAOBATENbHOCTh  M3YUYEHHS] XUMHUHA C YYETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTUKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarommuxcs, OIpeaeisieT BO3MOXKHOCTH IpeaMera  JUis
peannzanuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOWM 00pa3oBaTelbHOMN
MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs, a TaKkKe TPeOOBAaHUN K
pe3yabTataM 00y4YeHHs] XUMHUK HA YPOBHE 1eel U3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENbHON JI€ATETbHOCTH OO0YYalollerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHWE XHUMHH CIYKUT OCHOBOW st (OpPMHUPOBAHUS MHPOBO33PEHUS
00yyYaroIerocsi, €ero MpejCcTaBICHUN O MATEpUAIbHOM E€IUHCTBE MHUpPA, BAXKHYIO
posib urpatoT (GopMUpyEMbIE XHUMHEH MPEACTaBICHUS O B3aUMOIPEBPAIICHUSIX
HHEPTrUr M 00 SBOIIONUU BEUIECTB B MPUPOJZIE, O MyTSIX PEIICHUS TI00aTbHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOW, DHEPIETHUECKOM,
MUIIEBOM U 3KOJOrHYECKOM 0€30MaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET  pealm3alii  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTHS U
(dbopMHUpOBaHUS KYIbTYPhI IMYHOCTH, €€ 001Iel 1 (yHKITMOHAITBHONW TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B JOPMUPOBAHUE MBIIICHHS U TBOPUECKUX CITIOCOOHOCTEM
OoOy4alolUXCsl, HABBIKOB HMX CAMOCTOSTEIBHOM  y4yeOHOW  JeSTeNIbHOCTH,
OKCIIEPUMEHTAJILHBIX W UCCIIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B TPO(DHECCUOHATBHOM e TEIbHOCTH;



3HAaKOMUT CO CHEHU(PHUKOM HAy4YHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBbI
LETTOCTHOTO B3IJIs[]a HA €IMHCTBO IIPUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yUYarOIIMXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHMSIM, K IPUPO/JIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTMYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCSI.

JlanHbie HampaBiieHHs B OOYYEHUH XUMHUHU OOECIEeYMBAIOTCS Crelr(pUKoit
colepkaHusl  y4eOHOro  TpeaMera, KOTOPBIM  SIBISETCA  TeAaroruyecku
aJanTHPOBAHHBIM OTpaKEHUEM 0a30BOM HAYKHW XMMHUHU HA OMPEACIIEHHOM dTare e¢
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYArONIUMUCS CHUCTEMBbI TNEPBOHAYAIBHBIX TOHATHH XHUMHUH, OCHOB
HEOPraHMYECKOM XHMMHU UM HEKOTOPBIX OTACNIbHBIX 3HAUYUMBIX MOHITUH
OPraHu4YeCKON XUMHUH.

CtpykTypa coaepkaHus MpOrpaMMbl MO0 XMMHUHM C(HOPMUpPOBAHA HAa OCHOBE
CUCTEMHOro mnoaxoja k e€ mzydeHuto. Comep:KaHHE CKIIAIBIBAETCS U3 CUCTEMBI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI TOHATUN O XUMHYECKOU
peakiuu. OO0e OSTH CHUCTEMBbl CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIUITY
MOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHMS;

— [lepunonnueckoro 3akoHa /1. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUYECKOMN CBA3Y;

— TpEACTaBICHUM OO0 BIEKTPOIUTUYECKOW JIHCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckre 3HaHHMS PAcCMaTPUBAIOTCSI HA OCHOBE JMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO
YPOBHS K JIPYTrOMY, BBITIOJIHSISL PYHKIIMU OOBSICHEHUSI M IPOTHO3UPOBAHUS CBOWCTB,
CTPOCHUS U BO3MOYKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U TTOIYUYEHHUS U3yYaeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl 1O XUMHH  CIOCOOCTBYET  (hOPMHPOBAHUIO
NPEACTABICHUA O XUMHYECKOM COCTABIISIIONIEN HaYYHON KApPTHHBI MUpPA B JIOTUKE
€€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOLICHUS] K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHMS B Hayke. V3ydeHue XMMUHU MPOUCXOAUT C MPUBJICYEHUEM 3HAHUW U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxkawomui mupy», «buonorus. 5—7
Kiaccb U «Dusumka. 7 Kinacey.

[Ipu wu3ydeHHMH XUMUU TPOUCXOAUT (OPMHPOBAHHME 3HAHWM OCHOB
XUMUYECKON HayKW KakK O00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3aja4a
y4eOHOro MpeMeTa COCTOUT B (DOPMUPOBAHUM CHUCTEMbl XUMUYECKUX 3HAHUN —
BaXHEHTIINX (PAKTOB, MOHITHI, 3aKOHOB U TEOPETUIECKUX TMOJIOKEHUH, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHYECKOI0 XapaKTePA, A3bIKa HAYKH, B IPHOOIICHUH K



HAy4YHBIM METOJAaM IO3HaHUS NPU U3YYEHUU BEUIECTB M XMMUUYECKUX PEaKIHil, B
(dbopMHUPOBAHUY U PA3BUTHHU TTO3HABATEIHHBIX YMEHUHN M UX IPUMEHEHUU B y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIEA0BATEIbCKON AEATENbHOCTH, OCBOCHUU MPaBUII
0e30MacHOro 00pallleHus ¢ BEIIeCTBAMH B TIOBCEIHEBHOM JKU3HH.

[Ipu M3yuyeHuu XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs Ba)KHOE
3HaYeHHE MPUOOPENU TaKue 1eJH, KakK:

— (dopmupoBaHHEe WHTEIUIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000OPa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY IMPHUHSTHIO PEUICHUM,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBUSM JKU3HU;

—  HamnpaBJIICHHOCTh  OOY4YEHUS HA  CHCTEMaTH4YecKoe MpHOOUIEHUE
oOydJaromuxcs K CaMOCTOATENbHOM MO3HABATENbHOW MAESITENIbHOCTH, HAyYHBIM
MeTOoJaM TO3HaHMs, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CHOCOOHOCTEH K
XMMHWH,

— o0ecrnieueHne yClIoBHi, COCOOCTBYIOMUX MTPUOOPETEHUIO 00 YYAOIIMMUCS
OIBITa Pa3HOOOpPa3HOW MAESATEIHLHOCTH, MO3HAHMA W CAMOIIO3HAHUS, KITIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETECHIIUM), MMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUOB J1€ATEIbHOCTH;

— (opmupoBanre o0meld (YHKIHOHATBHOM UM  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCI€ YMEHHH OOBSCHATH UM OLIEHUBATh SIBJICHUS
OKPY’KaIOUIEr0 MUpa, UCIONb3ysSd 3HAHHUS U OIBIT, MOJTYYECHHbIE NMPHU U3YYEHUU
XUMUHU, IPUMEHSITh UX TIPU PEUICHUH MPOOJIEM B TOBCETHEBHOM KU3HU U TPY10BOU
JEeSITETbHOCTH;

— ¢opMHpoBaHHE Yy O0OyYaroUuxcsi T'YMaHUCTHUYECKHX OTHOILECHUMH,
MOHUMAHUSl IIEHHOCTH XWMUYECKMX 3HAHUW I BBIPAOOTKH IKOJIOTHYECKHU
1IeJIeCO00pa3HOro TMOBEAEHUS B OBITY W TPYIAOBOM JEATEIBHOCTH B IEJSAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYIKAIOIIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHMIO Ha OCHOBE YCBOGHHS OOIICUYETTOBEYECKUX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpo(uiis UM HANpaBICHHOCTH JalbHEHIIEro
oOy4eHHUs.

O6uiee uncno yacoB, OTBEAEHHBIX JIJIS1 U3yYEHHUSI XUMHUH HA YPOBHE OCHOBHOTO
obmiero oopaszoBaHusi, cocraBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJneno), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).



COAEPKXAHUE OBYYEHUSA

8 KJIACC

IlepBoHa4Ya/IbHbIE XUMHYECKUE IOHATHUS

[Ipeamer xumun. Posib XUMHUM B KU3HU Ye€lIOBEKA. XUMUSA B CUCTEME HayYK.
Tena wm BemecTBa. Du3nyecKue CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTOmax Mo3HaHHWS B XUMHUH. UHCTBIE BEIIECTBA U CMECH.
CnocoObI pa3eieHust CMeceil.

ATOMBI M MOJNEKYJbl. XUMHUYECKHE 3IeMEHThl. CHMBOJBI XUMHUYECKHX
31eMeHTOB. [IpocThie U CIIOKHBIEC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast popmya. BaneHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cOocTaBa BellecTB. OTHOCUTENbHAA aToMHas Macca. OTHOCUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBast 1011 XUMHYECKOr O AJIEMEHTA B COCIMHEHNH.

KomnuecTBo BemectBa. Monb. MosipHas macca. B3anMoCBsI3b KOJIMYECTBA,
Macchl M YHUCJIA CTPYKTYPHBIX €IUHUIl BeulecTBa. Pacuérsl mo ¢opmynam
XUMHYECKUX COCTUHECHUM.

Ou3NYECKNe U XUMHUYECKHE SIBIICHUSA. XMMHUYECKAS PEaKUus U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BeHlecTB. XuUMUYeckue ypaBHeHus. Knaccudukarmms
XUMHUYECKUX PEaAKINil (COeAMHEHUS, PA3I0KEHUs, 3aMEeIlleHUsI, OOMEHA).

Xumuueckuit IKCnepumenmn:

3HAKOMCTBO C XMMHUYECKOW MOCYJIOW, TpaBUiIaMu pabOThI B J1abOpaTopuu U
npuéMamMu oOpalieHus: ¢ 1abopaTOpHbIM 000PYTOBAaHHWEM, U3YUYCHHE U ONMUCAHUE
¢uznuecknx CBOWCTB 00pa3lloB HEOPTaHWYECKUX BEIIECTB, HAOIIOJCHUE
¢usznueckux (IUIaBJI€HUE BOCKA, TasgHUE JbJa, PACTHpPAaHUE caxapa B CTYIIKE,
KUIEHUE U KOHJIEHCAIMs BOJbI) U XUMUUYECKUX (TOpEHUE CBEYH, MPOKAJIHMBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHUE MeJla ¢ KUCIIOTOM) sIBIIEHUH, HaOt0IeHne U
OMKMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakluil (pa3inokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUJIOM Oapusi, paszjioKEHUE THUIPOKCUJIA
menu (I1) mpu HarpeBanuu, B3auMoAecTBUE Kene3a ¢ pactBopoM conu meau (1),
U3Y4YCHHE CIIOCOOOB pa3JelieHHs] CMecel: C TOMOIIbI0O MarHurta, (uibTPOBaHUE,
BBITIAPUBAHUE, TUCTUUIALNSL, XpoMaTorpadus, MPOBEACHUE OYNCTKH MOBApEHHOU
colid, HaOJIOJIEHHWE U  ONUCAHWE  PE3yJbTaTOB  MPOBEJICHUS  OIbITA,
WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MacChl, CO3JaHUE MOJIEIEH MOJIEKYII
(ILIapOCTEPIKHEBBIX ).

BaxHeiilue npeacTaBuTe M HCOPraHMYECKUX BelleCTB

Bo3ngyx — cmech razos. CocrtaB Bo3ayxa. Kucnopon — snemMeHT u mpocrtoe
BeniecTBO. HaxokneHue kucimopoja B Mpupoae, (U3NYECKHE W XUMHUYECKUE
cBoiictBa (peakumu ropeHus). Oxcunwl. [Ipumenenue xucnopoma. CrocoOsl
MOJIy4eHHsI KHUCJIOopoAa B JiabopaTopuul W MNPOMBIIUIEHHOCTH. Kpyrosopor
Kucaopoaa B npupojie. O30H — aioTponHasi MOAU(PUKALINS KUCIOPOa.



TeroBo#t 3h(HEKT XUMHUECKOW peakIu, TEPMOXMMHYECKUE YpaBHEHHS,
3K30- U JHIAOTEPMUYECKHE pPEaKUWU. TOIUIMBO: Yroib M METaH. 3arpsi3HEHHE
BO3/yXa, yCUJIEHHE TAPHUKOBOTO A (dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — anemeHnT u npocroe Bemectso. Haxoxnenne Bogopoaa B Ipupoze,
dbu3nYecKre U XUMUYECKHUE CBOMCTBA, MPUMEHEHUE, CIOCOOBI MoTydeHust. Kuciorer
U COJIN.

MonspHubiii  00béM  Ta30B. Pacu€Thl 1O XMMHYECKUM  YPAaBHEHUSIM.

dusnyeckue cBOMCTBa BOJABL. Bona kak pactBopurens. PacTBopsl.
HacepiieHHble M1 HEHACBIIEHHBIE PACTBOPBL. PacTBOpHUMOCTH BEMIECTB B BOJIE.
MaccoBas 10514 BelecTBa B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOAbL. OCHOBAaHUSI.
Ponp pacTtBOpOB B NpHpojae U B KU3HMU 4elnoBeka. KpyroBopoT BOIbI B IPUPO/IE.
3arps3HeHre NpUupoAHbIX BoA. OXpaHa U OYKMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coeawmHeHuil. Oxcuapl. Knaccudukamms
OKCUJIOB:  cojeoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, am{pOTepHbIE) U
HeconeoOpasyromue. Homenkiarypa okcuaoB. Duzmueckue ©U XHUMUYECKHE
CBOMCTBa OKCUJIOB. [TosrydueHre OKCHIOB.

OcHoBanus. Krnaccupukanuss OCHOBaHUM: IIETOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. PuU3MYECKUE UM XUMHUYECKUE CBOWCTBA
ocHoBaHui. [lonmydyenrne oCHOBaHUM.

Kucnorsl. Knaccuduxanus kucinor. Homenknarypa kuciaor. Ousznueckue u
XUMHYECKUE CBOWCTBA KHUCHOT. Psan aktuBHoctTm metammoB H. H. bekerosa.
[Tony4yeHnue KucCIoT.

Conu. Homenknatypa cosneil. @u3nyeckrue 1 XUMUYECKHE CBOWCTBA COJIEH.
ITonyuenue coneil.

['enernueckas CBSI3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCTUHCHUM.

Xumuueckuii IKCnepumenm:

KAQUECTBEHHOE OIPEACICHUE COAEPHKAHUS KUCIOPOJIa B BO3AYXE, NOIYUYCHHE,
coOupaHue, pacrno3HaBaHME U H3YyYEHUE CBOMCTB KHUCIOPOJa, HaOI0eHue
B3aUMOJECHCTBUS BEIIECTB C KUCIOPOAOM U YCJIOBUS BO3HHKHOBEHHUS U
npeKpalieHus TopeHus (moxapa), 03HaKOMIJICHHE C 00pa3iaMu OKCUIOB U OTTHUCAHHE
UX CBOMCTB, IOJIyde€HUE, COOMpaHuE, paclio3HaBaHHE MW HW3YyYEHHE CBOMICTB
BOJI0poJia (TopeHue), B3anumoecTsue Bogopoaa ¢ okcuaom menu (II) (BozmoxxHo
UCIOJIb30BaHUE BUACOMATEPHAIOB), HA0II0IeHHE 00Pa3IOB BEIIECTB KOJIMUYECTBOM
1 ™Monb, ucciaenoBaHHEe OCOOCHHOCTEH pAacTBOPEHHUsS BEUIECTB C Pa3IMYHOM
PacTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C ONPEACIEHHOM MACCOBOW JOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOABI C MeTallaMd (HAaTpUeM U
KaJlbliieM) (BO3MOXKHO  HCIIOJB30BaHWE BHJACOMATEPHAIOB), HCCJIEIOBaHUE
00pa3110B HEOPTraHUYECKUX BEIIECTB PA3IUYHbBIX KIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpAaCKH MHJIUKATOPOB B PACTBOPAX KHUCIJIOT U LIEN0YEH, U3YUEHNUE B3AUMOACHCTBUS



okcunia meau (II) ¢ pacTBOpoM CepHOIl KUCIOTHI, KUCIOT ¢ METajulaMu, peakiui
HEUTpAIN3alMY, MOJIyYEHUE HEPACTBOPHUMBIX OCHOBAHHWM, BBITECHEHHE OJHOTO
MeTajuia IPYruM U3 pacTBOpPa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33724 110 TEME

«BaxkHenune KI1accpl HEOPraHMYECKUX COCTUHEHUI.

HHepuoagnueckuit 3axkoH u Ilepuogmyeckass cucreMa XHMHYECKHUX
yrementoB JI. U. MengesneeBa. CrpoeHune aToMoB. XHMHUYECKAsl CBA3b.
OKuCIaUTEeTLHO-BOCCTAHOBUTE/IbHbBIE PeaKIIUU

[lepBble TOMBITKM KJIAaCCUPUKAIUA XUMHUYECKUX 3JIeMEeHTOB. lloHsiTHe O
IPYIINaxX CXOAHBIX OHJIEMEHTOB (IIEJIOYHbIE W WIEJIOYHO3EMENIbHBIE METAIbI,
TaJIOTeHBI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3yroT aM(pOTEPHBIC OKCHJIBI
Y TUIPOKCHUIBI.

ITepunoguueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX SJIEMEHTOB /1.
. MenneneeBa. Koporkonepuoanas u jimuaHonepuoanas Gopmsl [lepuoauaeckoit

cucrteMbl xumuyeckux anemeHtoB JI. M. Menneneesa. [lepuoasl u rpymnisl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEpa, HOMEPOB MEPUOJIa U TPYMIILI AJIEMEHTA.

Crpoenue aroMoB. CocTaB aTOMHBIX sifep. M30Tonbl. DnekTpoHbl. CTpoeHHE
DIIEKTPOHHBIX ~ 000M04eK  aromMoB TiepBbiX 20 XMMHYECKHX  DJIIEMEHTOB

ITepnonnueckou cucremsl /. 1. MenneneeBa. XapakTepucTuka XMMAYECKOIO
3JIEMEHTA MO €ro NnojoXeHuto B [lepuognueckoit cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHUSl pajJnyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYINaM U MEPUOAaM.

3nauenue [lepuoguyeckoro 3akoHa u [lepuoanueckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BUTHUs Hayku U npaktuku. Jl. WM. MenneneeB — ydéHblii U
IPaXKIaHUH.

Xumudeckast cBsizb. KoBanenTHast (TosispHass W HEMOJSpPHAs) CBSI3b.
DIIEKTPOOTPUIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs! CBSI3b.

Crenenp oxucieHus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
[Ipoueccrl OkuCIECHNS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIM.

Xumuueckuit IKCnepumMenn:

U3ydeHre oOpa3lioB BEIIECTB METAIJIOB M HEMETAIOB, B3aUMOJICHCTBHUE
TUAPOKCHIA LHMHKA C PacTBOpaMM KHCIOT M IIEJI0YEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIAX ~ IPUMEPBI  OKUCIHUTENbHO-BOCCTAHOBUTENBHBIX  PEAKLIHMI
(ropeHue, peakiu pa3aoKeHUs, COSAMHEHNS ).

Mescnpeomemmnuie ceéasu

Peanuzanusa MeXnpenMETHBIX CBSI3€M MpH HM3YYEHUUM XUMUU B &8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 UCIOJNb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATUH, SBISIOINAXCS CUCTEMHBIMM JJIs1 OTIEJIbHBIX NMPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO0mme ecTecTBEHHO--HAYYHbIEC TTOHATHUS: HAY4YHBIN (DAKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHaJM3, CHUHTE3, KJIacCU(pUKALMs, NEePUOJUYHOCTb, HaOIOIECHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®duznka: MaTepusi, aToM, SJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIM]I, U30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKHWA 3apsiji, BEIIECTBO, TEI0, OOBEM,
arperaTHOe COCTOSIHME BeIeCTBa, Ta3, (Qu3nueckue BEJIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TJIaHEeThI, 3BE3 b1, COoNHILE.

buonorus: horocunTes, npixanue, ouocdepa.

['eorpadmus: atmocdepa, ruapocdepa, MUHEpaITBI, TOPHBIE TIOPOIBI, TIOJIE3HBIS
HCKOITaeMbI€, TOILJIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYeCKas peakuus

[Tepnonnueckuit 3akoH. Ilepruonnueckas cucreMa XUMUYECKUX 3J1EMEHTOB /JI.
N. MenpeneeBa. CTtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHMHM CBOWCTB
XUMUYECKHUX PJIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KaTusl, KAJbIHI U UX COSTMHEHUN
B COOTBETCTBMM C TIOJIOKEHHUEM »3JIeMeHTOB B Ilepuoamueckoil cucreme u
CTPOCHHUEM UX aTOMOB.

CrtpoeHue BeliecTBa: BUAbI XUMUUYECKON CBs3U. THUIBI KPUCTAJUITMYECKUX
pPEemETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTALUIMYECKON PEIIETKU U
BHUJAa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTAaHUYECKHX BEMIECTB. XHUMHUYECKHUE
CBOMCTBA BENIECTB, OTHOCAIIMXCS K pa3IMYHBIM KJlacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Knaccuduxaiums XuMU4ecKuX peakifii o pa3IndHbIM IpU3HAKaM (TI0 YUCITy
M COCTaBy YyYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
W3MEHEHUIO CTEMEHEeW OKHUCICHUS XMMUYECKHX 3JIEMEHTOB, M0 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKHUE
ypaBHEHMUSI.

[Tonsitue o ckopocTu xuMmueckou peakiuu. [loHsarue 00 oOpaTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusax. [IoHsATHEe O TOMOIE€HHBIX M IeTepOreHHBIX
peakuusx. llonstue o karanuse. [loHsATHE O XUMHUYECKOM paBHOBecHH. DaKTOPBHI,
BIMSIONIME HAa CKOPOCTh XHMHUYECKOW pEaKUMU M TOJIOKEHUE XHUMHUYECKOIrO

paBHOBECHS.
OKHCIIUTENbHO-BOCCTAHOBUTEILHBIE  pPEAKIMM,  JJEKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHOM ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHUCJIUTEIIbHO--BOCCTAHOBUTEIILHBIX ~ PEAKIMA C  HCIOJIB30BAHMEM  METO/A
AIEKTPOHHOTO OanaHca.



Teopust FNEKTPOIUTUIECKON TUCCOLMAIIUU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annonel. MexaHu3M JIHCCOIMALIMU BEHIECTB C Pa3JIMYHBIMU BUIAMHU
XUMHUYeCcKoi cBsizu. CteneHb auccouuanuu. CUIIbHbBIE U Clla0ble 3JIEKTPOIIUTHI.

Peakiun nonHoro o6MeHa. Y ClioBUS MPOTEKAHUS PEAKIM HOHHOTO OOMEHa,
IIOJIHBIE M COKpalIEHHbIE HWOHHBIE ypaBHEHHs peakuui. CBoOWCTBAa KHUCIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUN 00 DJIEKTPOIUTUUECKOMN JUCCOIHAIIUH.
KauecTBenHble peakuyu Ha HOHBL. [IOHSATHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJECISMH KPUCTALNIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAUIOB U HEMETaJIOB (rpaduta U anmasa), CJIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT
BO3JICHCTBHSI  Pa3IMYHBIX  (DAKTOPOB, WCCJICMNOBAHHWE DJIECKTPOTPOBOIHOCTH
PacTBOPOB BEUIECTB, MPOLECCA TUCCOLUAIIMN KUCIIOT, IIEJI04el U coneil (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEO0 MATEpPHUANOB), MPOBEIEHUE OMNBITOB, HILTIOCTPUPYIOIIMX
NpU3HAKK TPOTEKAaHMWsI pPeakiuid HMOHHOrO oOMmeHa (oOpa3oBaHuE OcCajKa,
BBIJICJICHHWE Ta3a, OO0pa3oBaHWE BOJIbI), OMBITOB, WLIIOCTPUPYIOMHUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA (TOpEHUE, PEaKIUu PasJIoKEHUs,
COCIMHEHUs), pAClO3HABAaHWE  HEOPraHMYECKUX  BEHIECTB C  IOMOIIBIO
KAueCTBEHHBIX PEAKIU Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3aa4.

HemeTasiibl 1 MX COeIMHEHUS

OOmiass xapakTepucTuka TrajnoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pU3MyecKkrue CBOWCTBA MPOCTHIX
BEIIECTB — raJIOr€HOB. XMMHUYECKUE CBOMCTBA HA MMpUMeEpE XJIopa (B3auMOeiCTBIE
C MeTaJulaMH, HeMeTajulaMHM, Iuesodamu). XisopoBogopoxa. ConsiHas KUCIOTa,
XMMHYECKUE CBOMCTBa, IMOJy4YeHUWe, npuMeHeHue. JlelictBue xyiopa W
XJIOPOBOJOPOZA Ha OPraHU3M uYesioBeKa. BakHelme XJopuasl U UX HaXOKICHUE B
IIPUPOJIE.

O6mras xapakrepucTtrka 37MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3UYECKUE CBOICTBA
IPOCTHIX BEUIECTB — KUCIOPOJA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIUU KUCIOPO/Ia
U cephl. XUMHUYECKHE CBOMCTBa cepbl. CepoBomopoAa, cTpoeHue, Gu3nuecKue u
XUMUYECKue cBoMcTBA. OKCHUIBI CEpbl KaK MPEJICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kucnoTa, GU3N4eCKue U XUMUUYECKHe CBOMCTBA (00IIKe KaK MPEACTaBUTEIIS
KJlacca KUCIOT W crnernuduyeckue). XUMUYECKUE PEaKIUu, JIekKallue B OCHOBE
MPOMBIIIJIEHHOTO CHoco0a MOJIy4YeHUs CepHOW KHUCIOThl. [IpumeHeHue cepHoOM
KUCIOThl. CoJIM CEepHOM KHUCIOTHI, KauyeCTBEHHasi peakius Ha Cylb(aT-uoH.
Haxoxnenue cepel m €€ coeauHeHU B Ipupone. XUMHUUYECKOE 3arps3HEHUE
OKpYXaloIel Cpenbl COCNMHEHUSIMHU Cepbl (KUCIOTHBIE JOXIH, 3arpsa3HEHUE
BO3/IyXa U BOAOEMOB), CIIOCOOBI €T0 MPEOTBPAIICHU.



OO6mras xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCIEHUS. A30T, PaCHpOCTPAHEHHE B TPHUPOIE,
dusznueckre U XMMUIEeCKue CBoMCcTBa. KpyroBopot a3ora B mpupoae. AMMHUak, ero
(du3znueckre 1 XUMUYECKHUE CBOMCTBA, MolydeHue U npuMenenne. Conu aMMOHUS,
ux (U3NUECKNe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MonydeHue, (PU3NYeCKue W XHUMHYCCKUE
cBOMcTBa (00OIIME Kak TNpEeACTAaBUTENs Kiacca KHUCIOT W crhenuduueckue).
Hcnonb3oBaHre HUTPATOB U COJIE aMMOHUS B KAYECTBE MUHEPAIbHBIX YI00PEHHIA.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COSUHEHUSIMU a30Ta (KUCIOTHBIE
JOXAH, 3arps3HEHHE BO31yXa, MOYBBl M BOAOEMOB). Docdop, amIoTpOmHBIE
monudukanuu pochopa, puznyeckue u xumudeckue cBorctra. Okeua pochopa
(V) u dochopnas kucinora, GuU3MUECKUEC W XUMHUYECKHE CBOMCTBA, IMOJYUYCHHE.
Ucnonb3oBanue hochaToB B KauecTBE MUHEPATBHBIX YA0OPEHUH.

Ob6mas xapakrepuctuka smeMeHToB [VA-rpymnmel. OcoO€HHOCTH CTpPOCHUs
aTOMOB, XapaKTEPHBIE CTCIICHN OKUCJICHHS. Y TJIEPO/I, AJTIOTPOTTHBIC MOTU(HUKAITNH,
pacnpocTpaHeHue B Mpupoje, Gu3nueckiue U XUMMHUYECKUEe CBOMCTBA. AJICOpOIus.
Kpyrosopor yrinepoma B mpupone. Oxkcuubl yriaepoja, ux ¢GU3HUECKHE U
XUMHUYECKHE CBOWCTBA, JEWCTBHE Ha JKUBBIE OpPraHWU3MBI, IMOIYYCHHE U
MpUMEHEHUE. DKOJIOTMYecKrue NpoOieMbl, CBA3aHHbIE ¢ okcuaoM yriaepoaa (IV),
rUNoTe3a TJI00ATBHOrO MOTEIJICHUSI KJIMMarTa, MapHUKOBBIM 3(p¢ekT. YTronbHas
KUCIoTa U e€ coiu, uX (U3UYECKHEe M XUMHUYECKHE CBOKICTBA, MOJy4yeHUE U
npuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAaT-WOHBL. Vcmonb3oBaHME
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBINIJICHHOCTH U CEITLCKOM X035HCTBE.

[lepBoHauanbHbBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, dTHICH, alleTUJICH, dTAHOJ, TJIMIIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (yroyib, NPUPOJIHBIA ra3, HePTb),
IPOJAYKTHl WX MepepaboTku (OEH3WH), UX POJb B OBITY W IPOMBINLJIEHHOCTH.
[TonsiTue 0 OMONOTUYECKU BaXKHBIX BEIIECTBAX: KUPAX, OENKaX, YIIIeBOJaX — U UX
polM B OKWU3HM 4YeJNOBEeKa. MarepuaabHOE €IWHCTBO OpPTraHUYECKUX W
HEOPTaHUYECKUX COCTMHCHUM.

KpemHunii, ero ¢usndeckue W XUMHUYECKHE CBOWCTBA, TOJYYCHHE U
npuMmeHeHune. CoeuHeHust KpeMHUs B mipupoe. OOuue npeacTaBieHus 00 OKCHie
kpemaus (IV) u kpemuueBoil kuciore. CHIMKAThI, UX HCIIOIb30BaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BakKHEHIne CTpOUTENbHBIC MaTepUabl: KEpaMHKa, CTEKIIO,
IeMeHT, OeToH, kene300eroH. I[IpoGiembl  0Ge30mMacHOrO  MCIOJIB30BAHUS
CTPOUTENHHBIX MAaTEPUAJIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3l0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
NPOBEJIEHNE KaUeCTBEHHBIX PEAKIUN Ha XJIOPUI-UOHBI U HAOJIIOICHUE PU3HAKOB



UX TIPOTEKaHWsI, OIBITHI, OTpPaKaromye (U3NYECKUE U XUMUYECKHUE CBOWMCTBA
rajoreHoB M HX COEAMHEHUN (BO3MOXHO MCIOJIb30BAHUE BHUAEOMATEPHUAIIOB),
03HAKOMJICHHE C 00pa3liaMu XJI0pU10B (TaJIOreHUI0B ), O3HAKOMJIEHHE ¢ 00pa3aMu
ceppl M €€ COeNUHEHMSIMHU (BO3MOXKHO MCIOJIB30BAHUE BHIEOMATEPHUAIIOB),
HaOJII0/IeHNE TIpoliecca OOyTIIMBaHUS caxapa Mo JeHCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIJIOThI, U3y4YE€HNE XUMUYECKUX CBOMCTB pa30aBJIEHHON CEPHOW KUCIIOTHI,
MPOBEJICHNE KAUeCTBEHHOW peaklu Ha Cylb(aT-uoH U HaOJI0/ICHUE MpU3HAKa €€
NPOTEKaHMsI, O3HAKOMJIEHHE ¢ (PU3MYECKMMU CBOMcTBaMu a3ora, gocdopa u ux
COEIMHEHUN (BO3MOYKHO HMCTIOJIB30BAHKME BUICOMATEPUATIOB), 00pa3IiaMu a30THBIX
u (ochopHBIX ymOOpeHMid, MONTydeHUE, COOMpPaHUe, PACTIO3HABAHUE W W3Y4YCHUE
CBOMCTB aMMHaKa, IPOBEJCHHE KAUYeCTBEHHBIX pEaKIMi Ha HOH aMMOHHUS U
dochaT-uOH W U3ydEHHE TPU3HAKOB UX TMPOTEKAHUS, B3aUMOJICHCTBUE
KOHILICHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbI0 (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpPUATIOB), H3Y4YCHUE MOJIeJIed KPUCTALIMYECKUX PEMIETOK ajiMasa,
rpaduta, (ymiepeHa, O3HAKOMIICHHE C IPOIECCOM aJcopOIMU PACTBOPEHHBIX
BELIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHUBOrasza, IOJyYEHHUE,
coOupaHue, paclio3HABAHWE W M3YYCHHE CBOMCTB YIJICKMCIIOTO Ta3a, MPOBEIACHUE
Ka4ueCTBEHHBIX pEaKIUii Ha KapOOHAT U CUJIMKAT-UOHBI U M3YyUYCHHE MPU3HAKOB UX
NPOTEKAaHUsI, O3HAKOMJIEHUE C TPOJAYKIIMEH CHJIMKATHOM MPOMBIIUICHHOCTH,
pelIeHrne 3KCIEPUMEHTANBHBIX 3ajady Mo TeMe «BakHelue HeMeTaubl U HUX
COCIMHEHUSI».

MeTaJibl 4 UX COeINHEHUS

OOmras XxapakKTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux mnojoxeHus B Ilepuomnueckoi cucTeMe XUMHYECKMX dieMmeHtoB [[. .
MenneneeBa u ctpoeHusi aroMoB. CTpoeHue MeTalioB. Metaminyeckas CBs3b U
METAJUIMYECKasi  KPUCTAJUIMYECKAss  peleTka.  DJIEKTPOXUMUYECKUU  Psij
HanpspKeHU MeTaioB. PU3nyeckre U XUMHYECKHe CBOicTBa MeTasuioB. OOiue
CIocOObl TMoNy4deHus: MeTauioB. [loHsTHE O KOpPpPO3UM METAIOB, OCHOBHBIE
crocoOBbl 3aIUTHI X OT Koppo3uu. CiiiaBsl (CTajb, YyT'yH, JIOPATIOMUHUN, OpOH3a)
Y UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[lemounbie mMeTaibl: nonoxkeHue B [lepuognyeckoil cucteMe XMMUYECKUX
sanementoB JI. M. MeHneneeBa, CTpoeHME MX aTOMOB, HaXOXKIEHUE B IPUPOJIE.
du3nuecKkue U XMMHUYECKHUE CBOMCTBA (Ha mpumepe HaTpusd U Kanus). OKCHIIBI U
TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHue MIEeTOYHbIX METAJUIOB MU HX
COCIUHEHUN.

[IlemoyHO3€MENBbHBIE METAJIBI MarHuii M KajJbLUWW: T[OJOXKEHUE B
[Tepuoauueckoit cucreMe xumudeckux 3neMeHToB 1. . MenaeneeBa, cTpoeHue UX
aTOMOB, HAXOXJIeHUE B nIpupojie. DU3nUYecKre U XUMUYECKUE CBOMCTBA MarHus u



KaybIvs. BaxkHeume coeuHeHus Kaablus (OKCUT, TUAPOKCUT, COIH). JKECTKOCTD
BOJIbI U CITOCOOBI €€ YCTpaHEHHUS.

AnmroMuHUN: ionoxkeHue B [lepnoanyeckoil cucteMe XMMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHe aroMma, HaxOXKIeHUE B mnpupone. Pusznyeckue U
XUMHUYECKHEe CBOWCTBA altOMHHUSA. AMGBOTEpPHBIE CBOMCTBA OKCHIA W THIAPOKCHIA
ATIOMUHUAL.

Kenezo: nonoxenue B Ilepuoauueckon CUCTEME XUMUYECKUX 3IEMEHTOB /I,
N. MenpgeneeBa, CTpOCHHME aroMa, HAXOXKJIEHHUE B Ipupone. DPuszudeckue u
XMMHYECKHE CBOMCTBa keje3a. Okcuipl, THAPOKCH b 1 conu xkene3a (1) u xxemesa
(IIT), mx cocras, CBOMCTBA U MOTy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME ¢ oOpasllaMd METaUIOB W CIUIAaBOB, HUX (PU3MUECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBHS OKCHIA
Kb W HATpus C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
UCCIICIOBAHNE CBOMCTB KECTKOM BOJIbI, MPOLIECCAa TOPEHUA KEJIe3a B KHUCIOPOJE
(BOBMOXKHO  HCIIOJIb30BAaHHWE  BHUACOMATEPUAJIOB), IMPH3HAKOB  IPOTCKAHHMS
KaueCTBCHHBIX PEAKIUil Ha MOHBI: MarHUs, KaJIbIUs, aIIOMUHUS, [IMHKA, sxkerne3a (1)
u xenesa (II), menu (II), HaGmroMEHME M ONMMCAHUE TPOIIECCOB OKpaIlUBaHUS
IUIaMEHU HWOHAMU HaTpHs, Kajdusd ¢ KaJblUs (BO3MOXKHO HCIOJb30BAHUE
BHJICOMATEPHAJIOB), UCCIICAOBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHUS U
TUAPOKCHUIA [IMHKA, PEIIEHUE SKCIIEPUMEHTABHBIX 3aJa4d Mo TeMe «Baxuelme
METAJLJIBI U UX COCTUHEHUSI».

XHMHS ¥ OKpYKAIOLIas cpeaa

BemecTtBa n marepuanbl B ITOBCEIHEBHOM XHM3HM 4YeloBeka. besomacHoe
WCIIOIb30BaHUE BEILIECTB U XMUMHUYECKHX peakiuil B ObiTy. IlepBas momoiib npu
XUMHUYECKUX 0KOrax U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpY’Karollew cpeapl (mpeaenbHas AOMyCTUMAs
KOHLIeHTpanus Bewects, aanee — [1JIK). Ponb XxuMuu B penieHun 3KOJIOrM4eCKUX
poOJIEeM.

Xumuueckuii IKcnepumenm:

U3y4eHrue oO0pasloB MaTepuasioB (CTEKJIO, CIIaBbl METAJLIOB, MOJUMEpPHBIC
MaTepUabl).

Mesxcnpeomemnbnie cea3u

Peanuzamus MexXnpeaMETHBIX CBSI3€M NpU WM3y4eHMH XUMHUU B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOIb30BAaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATUH, SBISIOIIMXCA CUCTEMHBIMH ISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LMKJIA.



OOmue ecTecCTBEHHO-HAy4YHbIE MOHSTHS: HAay4HBIM (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, Kilaccuukamus, TMNePUOJUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, HW3MEpPEHHE, MOJENb, SIBJICHHE, MapHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAaIbI.

dwusuka: MaTepus, aTOM, dJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaMOaKTUBHOCTb, MOJIEKYIIa, AIIEKTPUUECKUIA 3aps, MPOBOHUKH,
MOTYNPOBOJHUKY, JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIIEeCTBa, ra3, pacTBOpP, paCTBOPUMOCTbD, KPUCTAIINIECKas
pelérka, CIulaBbl, (PU3UYECKHE BEJIMYMHBI, €IUHUIBI U3MEPEHHs, KOCMUYECKOE
MIPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CONHIIE.

buonorusi: ¢orocunTes, avixanue, Ouocdepa, 3KOCHCTEMa, MHHEpAJbHBIE
yI10OpEeHMs, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIEC TOPOJIBI, TOJIEC3HBIC
HCKOIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pE3YyJbTAaThl OCBOCHUSI MPOTrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUs JIOCTUTAIOTCS B XOJI€ OOyYCHHS XUMHUU B €IWHCTBE y4YeOHOU U
BOCIIUTATEIIbHOU JIESATEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUICKUMU
COLMOKYJIbTYPHBIMA M JIyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, NPUHSATHIMU B
oOlllecCTBE MpaBWIaMH M HOPMaMH I[IOBEJIECHHMS M CIIOCOOCTBYIOT IIpoIleccaM
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIM3AIIMN 00yUYarOIIUXCsl.

JIndHOCTHBIE  PE3yNbTAaThl  OTPAKAIOT  TOTOBHOCTh  OOYYArOIIUXCS
PYKOBOJCTBOBATbCSI CHCTEMOW TNO3UTUBHBIX I[IEHHOCTHBIX OpPHUEHTAlMHd U
paclIMpEeHUE OIbITA IEITENLHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) NnaTPHOTHYECKOT0 BOCIIMTAHUSI:

LIEHHOCTHOI'O OTHOILLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAWIO, MOHMMAaHMS 3HAYCHUS XUMHUYECKOW HAYKHM B JKHU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON HH(pOpMaLue o
MEPEIOBbIX JOCTIKEHUAX M OTKPBITUSIX MHPOBOM M OTEYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpA U OOIIECTBA;

2) TPasKAaHCKOr0 BOCTIMTAHMS:

MPEACTABICHUS] O COLUHUAIBHBIX HOPMAaxX H MPaBUIAX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIGKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIENOBATENbCKONW, TBOPYECKOW H  JAPYrMX  BHJAX
NEeSATETbHOCTH, TOTOBHOCTHM K pPa3sHOOOPa3HOW COBMECTHOW JESTEIbHOCTH MpHU
BBITIOJIHEHUU Y4Y€OHBIX, TIO3HABATEIbHBIX 3a7a4, BBHIMIOJIHEHUU XHUMHYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUYE€OHBIX MTPOCKTOB, CTPEMIICHUSI K B3AaMMOTIOHUMAaHUIO
¥ B3aUMOTIOMOIIIH B IIPOIIECCE ITON y4eOHOM AeSTEIIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE TIOBEJECHUE W IIOCTYIKM CBOMX TOBAPHWILEH C MO3WMIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS .

MHPOBO33PEHUYECKUE ITPEIACTABICHHUS O BEIIECTBE M XMMHUUYECKOW PEaKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM W COCTAaBIISIOIINE
OCHOBY JIJIsl TIOHMMAaHUsSI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEJICTAaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS IPUPOJABI, B3aMMOCBA3AX YEIOBEKA C
MPUPOTHOM CPEIOM, O POJIM XMMHUH B IIO3HAHUH ITHUX 3aKOHOMEPHOCTEH;

IIO3HABATEJILHBIC MOTHBBI, HAIIPABIICHHBIC HA IOJYYEHUE HOBBIX 3HAHHUU IO
XUMUU, HEOOXOAMMBIE sl OOBSICHEHHS HAOJIOJAaeMbIX TPOIIECCOB U SIBJICHUMH,
MO3HABATEIbHOM, MHOOPMAIMOHHOW W YWUTATENbCKOM KYyJIbTYpbl, B TOM 4YHUCIE
HABBIKOB CaMOCTOSATEIFHON pabOThl C yUeOHBIMH TEKCTaMH, CIIPAaBOYHOU



JUTEPATYpPOH, JOCTYMHBIMU TEXHHUYECKUMHU CpEACTBaMU HWH(OPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYEHMI0 W IO3HAHMIO, JIFOOO3HATEIBbHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30oBaHUIO, MPOEKTHOM M HMCCIIEI0BaTEIbCKON
JESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIICHHOCTH W YPOBHSI OOyYeHHs B
JIaIbHEHIIIEM;

4) dpopMuUpOBaHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAHHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKM Ha 3JI0POBBIA 00pa3 >KU3HU, OCO3HAHUE MOCJEICTBUN U
HETPUATHE BPEJIHBIX MPUBBIUEK (YIIOTPEOJICHHS aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUs),
HEOOXOAUMOCTH COOJIIOZIeHUs TMpaBuil O€30MacHOCTH TpU  OOpAIIEHUH C
XUMHUYECKUMU BEUIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpya0BOro BOCIIMTAHUS:

MHTEpEC K MPAaKTHYECKOMY M3yUEHHUIO Mpodeccuii  Tpyaa pa3IuyHOro poja,
YBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU AESTEIbHOCTH, B TOM YUCIIE HA OCHOBE
OpUMEHEHUs  NPEIMETHbIX 3HaHUM MO  XUMHUH, OCO3HAHHBIA  BBHIOOD
WHANBUIYaTbHON TPAEKTOPUU MPOAOKEHUST 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHemHon npodecCHOHaIbHON NeATEIbHOCTH U PA3BUTHA HEOOXOAUMBIX YMEHHUIH,
TOTOBHOCTH aIallTUPOBATHCS B MPOGECCUOHAIBHON CPEJIE;

6) 3K0JIOrHYeCKOro BOCIIUTAHMSI:

HKOJIOTUYECKH 1IeTIeCO00pa3HOE OTHOILIEHHUE K MMPUPO/I€ KaK UCTOUHUKY SKU3HH
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IMOHUMAHUE LIEHHOCTH 3JI0POBOTO H
O0e3omacHoro o0pa3a KW3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nyeckoMy MU TICUXUYECKOMY 3J0pPOBbIO, OCO3HAHHE ILIEHHOCTH COOIIOACHUS
mpaBui 0€30MACHOI0 MOBEICHU MPU PabOTe C BEMIECTBAMH, a TAK)XKE B CUTYaLIUsAX,
YIPOKAIOIIMX 3/I0POBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJy4aeMble MPU H3YYCHUH XUMUH, IS
pelIeHUs 3aa4, CBA3AHHBIX C OKPYKAIOIIEH TPUPOAHON CPEAOU, ISl MOBBILICHUS
YPOBHSI  3KOJIOTMYECKOW  KYJBTYpPbl, OCO3HAaHHMA TIJ00aJbHOIrO  Xapakrepa
HKOJIOTHYECKUX MPOOJEeM U IMyTed MX pPEeIlIeHHs IMOCPEICTBOM METOJ0B XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJICTBOBATHCSI UM B IMO3HABATENLHOM,
KOMMYHHKATUBHOW W COIIMAJIBHOM MTPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeIMETHBIX PE3YJbTATOB BBIJIEISAIOT 3HAYUMbIC IS
(dbopMUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBIE MMOHATHUS (3aKOH, TEOPHUsl, IPUHIIHII,
rumnore3a, ¢akT, CHUCTeMa, IMPOLECC, 3KCIEPUMEHT M JIPYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX MpEeAMETax M MO3BOJIAIOT Ha
OCHOBE 3HAHMM W3 ATUX MpPEeIMETOB (HOPMHUPOBATH MPEICTABICHUE O LEIOCTHON



HAyYHOW KapTUHE MHUPA, U YHUBEPCAIbHbIE yueOHbIC JEeHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOpbIe 00ECIeYnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
NEATENBHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJbHBIE Y4eOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTHUYECKOIO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICT XUMHYECKUX TMOHSTHH (BBIACISATh UX XapaKTEPHbBIC
NPU3HAKW, YCTAaHABIMBAaTh B3aUMOCBSI3b C JIPYTUMH IOHATHSIMHU), UCIIOJIB30BAThH
MOHATHS JI1 OOBSICHEHUS OTAETHHBIX (DAKTOB W SBJICHWHN, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIaCCU(UKAIIMU XUMUYECKUX BEIIECTB W XUMHUYECKUX PpEaKIuH,
YCTaHABJIMBATh TMPUYMHHO-CIIEACTBEHHBIE CBS3UM MEXIYy OOBEKTaMH H3Yy4YEHUS,
CTPOUTH JIOTUYECKHUE PACCYX IACHUS (MHIYKTUBHBIC, NIEyKTUBHBIEC, MO aHAJIOTHN),
JieaTh BBIBOJBI U 3aKJIFOYECHUS;

YyMEHHUE TMPUMEHSATh B MPOLECCE TMO3HAHUS TMOHATUS (IpPEeAMETHbIE U
MeTanpeMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOENIH, UCTIOIb3yEeMbIE€ B XUMUH,
peoOpa3oBBIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJICTbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ DJJE€MEHTa), XUMHuYecKas ¢GopMmysia U ypaBHEHHUE
XUMUYECKOW peakiuy — MpU PElIeHUU y4eOHO-MO3HABATENIBHBIX 33J1a4, C YUETOM
ATUX MOJIETBHBIX MPEICTABICHUN BBISBISITh M XapaKTEPHU30BATHh CYLIECTBEHHBIE
NPU3HAKH U3y4aeMbIX O0BEKTOB — XMMHUYECKUX BEIECTB U XUMHUYECKUX PEaKIIU,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBSI3M U
POTUBOPEUHUS B U3YyUaEeMbIX MPOIIeccax U sIBICHUSX.

ba3zoBble ucciieioBarebCKue 1eCTBUA:

YMEHHE HCIOIb30BaTh MOCTABJIECHHBIE BOMNPOCHI B KAay€CTBE HHCTPYMEHTA
MO3HAHUS, a TAKKE B KAUECTBE OCHOBBI ISl POPMUPOBAHUS TUIIOTE3HI 110 IPOBEPKE
NPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

OpUOOPETeHHE ONbITa MO IUIAHUPOBAHUIO, OPraHU3alid M TPOBEJIECHUIO
YUYCHUYECKHX OKCIIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJOM IIpollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 Pe3yJbTaT, PopMyIUpoBaTh 00O0OUICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHUS, COCTABIISITh OTUET
0 MpOJIeTTaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOWpATh, AaHAIU3UPOBATH U HWHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3JIMUHBIX BUJIOB U (hOPM MPEJCTABIICHHS, MTOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl ~ JIUTEpaTypa XUMHUYECKOTO COAEp>KaHUs, CIPABOYHBIC
mocoOusi, pecypcel MHTepHeTa), KPUTHUYECKH OIICHUBATH IPOTUBOPEUYHBYIO U
HEJ0CTOBEPHYIO UH(POPMAILIHIO;



yMEHHE TPUMEHSTh Pa3IMYHbIE METOJBI M 3alpOoChl MPH MOWCKE U OTOOpE
nH(pOpPMAITUM W COOTBETCTBYIONIMX JAHHBIX, HEOOXOMUMBIX Il BBIMTOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONpEeAeIEHHOTO TUIa, TPUOOPETEHHUE OIbITA B
00JJaCTH  UCIOJIb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPON aKTUBHOTO HCIIOIB30BAHUS PA3IMYHBIX MIOUCKOBBIX CHUCTEM,
CaMOCTOSITETTLHO BBIOMPATh ONTUMANIbHYIO (hOpMY TIpECTaBICHUsS WH(pOpMAIUU 1
WUTIOCTPUPOBATh pelllaeMble 3aJadyd  HECIOKHBIMHU CXEMaMH, JuarpamMMaMu,
IpyruMu popmMamu rpaduKu U ©X KOMOUHALIMSIMU;

YMEHUE UCIOJIb30BaTh W aHAJIU3UPOBaTh B Mpollecce ydyeOHOM W
MCCIIENOBATEIHCKON JIEATEILHOCTH WH(GOPMAINIO O BIUSHUU MPOMBINIJICHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXKAIOLIEeW MPUPOIHOU
CpE/IBL.

KoMMmyHHKaTHBHBIE YyHUBEpPCAJIbHbIE YueOHbIe 1eiCTBUS:

YMEHUS 337]aBaTh BONPOCHI (B XOJI€ AUaora 1 (i) AUCKYCCHH) MO CYIIECTBY
oOcyxnaemMol TeMbl, (OPMYIHPOBATH CBOU MPEMJIOKEHUS OTHOCUTEIBHO
BBITIOJTHCHUS TIPEAJIOKECHHON 3a1a49H;

YMEHUS  NPEACTaBISATH  MOJY4YEHHBIE  PE3yibTaThl  IO3HABATEIbLHOM
NESATETbHOCTY B YCTHBIX UM TIMCBMEHHBIX TEKCTax; JelaTh IPE3CHTAINIO
PE3YNbTATOB BBHITIOJIHEHUS XUMHUYECKOTO JKCIEpUMEHTa (Ja0opaTOPHOTO OIbITa,
nabopaTopHOM pabOTHI IO HCCIIEOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOCKTA);

yMEHHUS Y4EOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
[IO3HABATEIbHOM M MCCIENOBATEIbCKOM  JEATEIbHOCTH IPU  PELICHUU
BO3HUKAIOUIMX MpOo0JieM Ha OCHOBE y4€Ta OONIMX HHTEPECOB M COTJIACOBaHUS
no3unui (00CcyXaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBbI», KOOPJAUHAIIUS
COBMECTHBIX JICMCTBUM, ONPEACIICHUE KPUTEPHUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHbIE yHUBEpPCAJIbHbIE Y4eOHbIE eiicTBUSA:

YMEHHUE CaMOCTOSITEJIbHO OMNpPENeisiTh LENH AeATeNbHOCTH, TUIAHUPOBATh,
OCYIIECTBJISITh, KOHTPOJIHUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATebHOCTh, BBIOMpaTh HanOosee 3(HEeKTUBHBIE CIIOCOOBI pPEIICHUsT YIEOHBIX U
MO3HABATEIbHBIX 3aJ[a4, CAMOCTOSTEIBHO COCTaBISATh WM KOPPEKTUPOBATh
MPEIJIOKEHHBIM  AITOPUTM JIEUCTBUM TMPU BBITOJIHEHUM 33JaHUM C YYETOM
MOJIyYEHUsI HOBBIX 3HAHUM 00 M3ydaeMblX OOBEKTaX — BEIIECTBAX M PEAKIIUSX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOTO pe3yjbTaTa 3asBJICHHON LEIu, yMEHUE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IIPEIJIaraeMbl€ B YCJIOBUU 3aJIaHUH.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpemMeTHBIX pE3yabTATOB 10 OCBOCHHIO 00s3aTE€IBLHOTO
COJlep KaHMs, YCTAaHOBJIEHHOTO JaHHOW (QeaepaibHOl pabodueil mporpaMMmon,
BBIJICJISIIOT: OCBOCHHBIE O0YyYAIOUMMHUCS HAyYHbIE 3HAHUSI, YMEHHS U CITIOCOOBI



NeUCTBHH, crnenuuuecKue IS HpeAMeTHOW obnacth  «XUMHS», BHJIBI
NEATETbHOCTA 1O  TMOJYyYEHUID HOBOIO  3HAaHWS, €ro HMHTEpHpeTaluy,
IpeoOpPa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xonIy oOyuenus B 8 kiacce nmpeIMeTHbIE Pe3yJabTaThl HA 0230BOM YPOBHE

JIOIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YUAFOIIUXCS YMEHUMH:

e PACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKUX MOHSTHUH: aTOM, MOJEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJI0XKHOE BEIIECTBO, CMECh
(omHOpOMHAS M HEOTHOPOHAS), BAJICHTHOCTh, OTHOCUTENbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBAa, MOJb, MOJISIpHas Macca,
MaccoBasi 10J1s1 XUMUYECKOI0 JIEMEHTa B COSIMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJ, KHUCJIOTa, OCHOBAaHHWE, COJIb, AJIEKTPOOTPULATEIBLHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasi peakius, KiacCUpUKAIMs PEaKIUi: peaKiuu
COCIMHEHUS, PEaKIUU Pa3IO0XKEHUsS, PEaKIUU 3aMElIECHUs, peaKluu
oOMe€Ha, 7K30- U IHJOTEPMHUUYECKUE PEAKLMH, TEIIOBOM A(P(EKT peakiuu,
AJIpO aToMa, SJIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTab, pauycC aToMa,
XUMUYECKasl CBS3b, MOJISPHAS U HEMOJISIPHAs KOBAJEHTHAs CBSI3b, MOHHAs
CBSI3b, WOH, KaTHOH, AaHWOH, pPAacTBOp, MaccoBas JOJIS BEIECTBA
(IpolleHTHAs! KOHILIEHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMUMOCBSI3b OCHOBHBIX XHUMHWYECKUX [MOHATHN H
MIPUMEHSTH 3TU NOHATHUSA IPY ONMCAHUY BEUIECTB U UX MPEBPALLICHUII;

e HCIOJNB30BaTh XHMHYECKYIO CHMBOJHUKY [UJIi COCTaBlieHUus (opmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIU;

e OIpEIeNsaTh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHCHUSX,
CTENEHb  OKUCJEHHUS  DJIEMEHTOB B  OMHApHBIX  COCIUHEHMSIX,
MPUHAJICKHOCTh BEIIECTB K OMNPENENEHHOMY KIIACCY COEIMHEHUN MO0
dbopmynaMm, BHUJ XUMHUYECKOM CBA3M (KOBaJieHTHas M HOHHAs) B
HEOPraHMYECKNUX COEIUHEHUSX;

e packpsBaTh cmbica [lepuonnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX AJIEMEHTOB OT UX mojoxkeHus B Ilepuoguyeckoil cucreme,
3aKOHOB COXPAHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHa ABOTraapo;

e OIUCHIBATh M XapakTepu3oBaTh TaOMMuHyto Qopmy Ilepuonuueckoit
CUCTEMbl XHMHYECKUX DJIEMEHTOB: pa3jinuaTh T[OHSATUS  «TJIaBHas
noarpynmna (A-rpynmna)» u «nobounas noarpynna (b-rpymnma)», Maneie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAUEHHS, KOTOpPhIE HMEIOTCS B
tabnmuue «llepuoanueckas cucrema xumudeckux odnemeHtos JI. W.
MenpeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB



XUMHYECKUX PJIEMEHTOB (COCTaB U 3apsi sapa, 00IIee YUCIIO0 AIEKTPOHOB U
pacnpeielIeHue X M0 SJIEKTPOHHBIM CJIOSIM);

KJIaCCU(DUIIMPOBATh XUMHUYCCKHE DJIEMEHTBI, HCOPTAHMYECKHE BEIECTBA,
XUMHYECKHUE PEakuu (10 YMCIy W COCTaBY YYaCTBYIOIIUX B PEaKIIUA
BEIIIECTB, 10 TETIIOBOMY (D PeKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, IMOATBEPIKIAs ONMHMCAHKME MPUMEPAMU MOJICKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

MIPOrHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XWMUYECKHX TMPEBpAIICHU B
Pa3IUYHBIX YCIOBUSX;

BBIYKCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIIO XHUMHUYECKOrO 3JIEMEHTa Mo (opMysie COEIUHEHHS,
MacCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU PEAKIINY;

MPUMEHSATH OCHOBHBIE OMEPALIMH MBICTUTEIBHON IEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O000O0IIEeHHE, CHCTEMAaTH3allhio, KIacCHU(HUKAIIHIO,
BEISIBJICHUE TPUYUHHO--CIEACTBEHHBIX CBS3€H — I WM3YYCHHS CBOWCTB
BEIIECTB M XUMHUYCCKUX PEAKIHHA, ECTECCTBEHHO-HAYYHBIC METOMIBI
MO3HAHUSA — HAOJIOJIEHUE, HM3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHbI U MBICIICHHBIN );

CJIEIOBATh MPABHIIAM TI0JIb30BAHUS XUMUYECKON TIOCYI0H U TaO0OpaTOPHBIM
o0Opy/lOBaHMEM, a TakKXKe IMpaBuUjaM oOpalieHus C BelleCTBaMH B
COOTBETCTBHM C HWHCTPYKIMSIMU T1I0 BBITIOJIHEHHIO J1aOOpaTOPHBIX
XUMHYECKUX OMBITOB TIO MOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopoaa W KHUCIOpPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNpPEACIEHHON
MacCOBOM 10yl pacTBOPEHHOI'O BEUIECTBA, IUIAHUPOBATh U MPOBOAMTH
XUMHYECKUE JKCIEPUMEHTHI MO PACMO3HABAHHMIO PACTBOPOB MIEIOYEH H
KHCIIOT C TTOMOINBI0 MHANKATOPOB (TaKMycC, (eHon(TamenH, METHIOPAHXK

U IpyTHE).

K koHiy oOyuenust B 9 kjacce rmpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

pacKpbpIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHATHH: XUMHUYECKUN
AJIEMEHT, aTOM, MOJEKYJa, HWOH, KAaTHOH, aHWOH, NIPOCTOE BELIECTBO,
CJIO)KHO€ BEUIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKMCJICHUS, XUMUUECKAsl PEaKIHsi, XUMUUYECKasl CBS3b, TEIIOBOU 3(PQeKT
peakuuy,  MOJb,  MOJSPHBIA  00BEM,  pPACTBOp,  DIEKTPOJIMTHI,
HEJIEKTPOIUTHI, AJIEKTPOJIUTHYECKAsT AMCCOLMALUS, PEAKUUH HOHHOIO
oOMeHa, KaTajau3aTrop, XMMHUYECKOEe paBHOBECHE, OOpaTUMbIE U



HEeOoOpaTUMBbIE pEaKIMK, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIIUH,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCJIICHUE U BOCCTAHOBJIEHUE, aJUIOTPONUS,
aM(}OTEepHOCTD, XUMUYecKas CBSI3b (KoBaJI€HTHAI, HMOHHAs,
MeTaJInYecKast), KpUCTAINTNYEeCKas peiéTka, KOppo3us METaIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOW pEaKIHH, MPEIETbHO JONYyCTUMas KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX MOHSATUUA U
MIPUMEHSITH ITU TIOHSATHUS MPU ONMKMCAHUH BEIIECTB U X MPEBPAIICHUII;
UCIOJIb30BaTh XMMHUYECKYI0O CHUMBOJHKY JUIsI COCTaBieHHUS (Qopmyl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

OTpEENsATh BAJIGHTHOCTh M CTEIIEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTABA, MPHHAMICKHOCTh BEIIECTB K
OTpeAeIEHHOMY KJIACCY COEIMHEHUN To (opmyiaM, BHUJ XUMHYECKOU
CBSI3W (KOBaJICHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMUYECKOU (popMyre, XapakTep Cpeibl B
BOJHBIX PACTBOPAX HEOPTraHMYECKUX COCAUHEHUM, TUIl KPUCTATUIMYECKON
PEMIETKH KOHKPETHOT'O BEIIECTBA;

packpeiBath cMbicn Ilepuognueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHMMAaHUE: OMHUChIBATh U XapaKTepHU30BaTh
tabnuunyto popmy Ilepuognueckoil cUCTEMbl XUMUYECKHUX 3JIEMEHTOB:
pasznuyaTh TOHATUSA «TJaBHas moarpynmna (A-rpynma)» W «modouyHas
noarpynna (b-rpynma)», Manbie U OOJbIIME MEPUOILI, COOTHOCUTH
0003Ha4YEeHUSI, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOHUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMU CTPOEHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  sAapa, oOIee 4YWCIo JJISKTPOHOB U paclpelielieHue HX II0
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COEAVMHEHUW B NpEAesiax MajiblX NEPUOIOB U
TJIABHBIX MOATPYIII C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPTAHMYECKUE BEIEeCTBA,
XUMUYECKUE peakiuu (10 YHMCIy U COCTaBy Y4YacTBYIOUIMX B peaKIuu
BEIIIECTB, MO TEIUIOBOMY A (PeKTy, M0 U3MEHEHUIO CTENEHEeW OKHUCIICHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIMIME W CHEMUPUUECKUE XUMUYECKHE
CBOMCTBa TIPOCTBHIX W CIOKHBIX BEIIECTB, TOJTBEPXKIasi OMKHCAHUE
npuMepaMu MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIUii;

COCTaBJISITh yPABHEHUS OSJEKTPOJUTUYECKOW JUCCOIMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHMS PEAKIIMM HOHHOTO



oOMeHa, YypaBHEHMsS peakUud, MOATBEPKIAIOUINX CYIIECTBOBAaHHUE
TEHETUYECKON CBA3M MEXKY BEIIECTBAMH PA3IUYHbBIX KJIACCOB;
pacKpbIBaTh  CYIIHOCTb  OKUCIHTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIINNA
MOCPEICTBOM COCTaBIICHHS DJICKTPOHHOTO OajaHca STUX PEeaKIuii;
MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHUA,
BO3MOKHOCTH TPOTEKAaHUS XUMHUYECKHX MPEBpAIlleHUH B PA3IUYHBIX
YCTIOBHSX;

BBIUHCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOTO 3JIEeMEHTa Mo (opMmyJsie COeIUHEHUs,
MacCOBYIO JIOJIIO BEUIECTBA B paCTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU PEAKLINU;

coOIr0aTh MpaBuia MOJIb30BaHUS XUMHUYECKOW MOCYI0M U 1a00paTOpHBIM
o0opyaoBaHMEM, a Takke TMpaBwia oOpalleHus C BEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKIMSIMH TIO0 BBINOJHEHHIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB I10 MOJIYICHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMUaKa U yriaeKucjoro rasa);

IPOBOJIUTD PEAKIIMH, TOIATBEPKIAIOINE KAUECTBEHHBIN COCTaB pa3Iu4HbIX
BEIIECTB: pACMO3HABaTh OIBITHBIM IMyTEM XJIOPHUI-, OpOMHI-, HOAMI-,
KapOoHat-, Qocdar-, cunukar-, cyiabpar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

NPUMEHATH OCHOBHBIE ONEPAIN MBICIUTEIBHOMN NEATEIbHOCTH — aHATU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATHU3aIIUIO, BBISIBICHUE TPUYHMHHO-
CJIEJICTBEHHBIX CBSI3€W — JUIsl U3YYEHUS] CBOMCTB BEIIECTB U XMUMHYECKUX
peakiuii, eCTEeCTBEHHO-Hay4yHble METOAbl TIO3HAaHHWA — HaOIo/IECHuE,
U3MEpPEHNE, MOJIEIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHMUE

8 KUIACC
KoimnuecTBo yacos
Ne HaumeHoBaHMe pa3iesioB u daeKkTpoHHbIE (U(PPOBHIE)
KonTpoJbHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTtesibHbIE PecypcChl
padoThbI padoTbI
Pazgen 1. [lepBoHayaibHble XMMHYECKHE TIOHATHUS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnmnorexa [IOK
' HPaKTUYECKOH JEATENBLHOCTH https://m.edsoo.ru/7f41837¢
4eJI0BEKa
12 BemecTBa u XuMHU4eCcKue 15 1 butmmoreka [IOK
' peakuun https://m.edsoo.ru/7f41837c
Hroro mo pa3neny 20
Paznen 2. Baxkneiilue npeacTaBuTe 1M HEOPraHU4YeCKMX BEIECTB
21 Bosayx. Kucnopoa. [lonsitue 5 bubnuoteka [IOK
' 00 okcumax https://m.eds00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubmuoreka LIOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837¢
53 Bona. PactBopsl. [Tonstue 00 5 1 1 bubnuoreka IIOK
' OCHOBAHUSX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIACChI 1 1 1 bubnmnorexa [IOK
' HEOPraHUYECKUX COCTMHEHUHN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. Ilepuoanueckuii 3axon u [lepuoanyeckasi cucrema xumuuecknx 3jieMeHToB . U. MenaeneeBa. CTpoeHHe aTOMOB.

XumMuueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBUTE/IbHbIE P€aKkKIuu



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

[Tepuoauueckuii 3aKOH U
[lepnonuueckas cucrtema

bu6nunoreka LIOK

3.1 XMH;\;I{P;‘:;T::HCCr;iT;);H- 1. ! https://m.edsoo.ru/7f41837¢c
aToma
XUMHUYECKasl CBA3b. BuGmiorexa LIOK
32 OxueuTensHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBHTEIILHBIC PEAKITUH
Hroro o paszerty 15 E;II?SJ:I/I;I;.T;I;?);_.ES/I?(MlSNC
PesepBHOE Bpemst 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME



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

9 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aejioB H TeM uugpoBbie
Ne i/ P Kontpoasubie | TIpakTuueckue (uabp )
MpoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypcsbl
Pasjen 1. BemecTBO U XUMHYeCKHE peaKUMU
11 [ToBTOpenue u yrinyOneHne 3HaHUH 5 1 bu6muoreka LIOK
' OCHOBHBIX Pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnmorexa [IOK
' peakuuit https://m.edsoo.ru/7f41a636
DNeKTpoaUTHYECKAs AUCCOLMALIHS. bu6muoreka LIOK
13 8 1 1
XHUMHUYECKHUE PEaKIUU B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/sibl M UX COeIMHEHUS
21 OOm1ast XxapaKTepUCTUKA XUMUYECKHX 4 1 bu6mmoteka LIOK
' sneMeHToB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTUKA XUMUYCSCKUX
2.2 anemeHToB VIA-rpynmer. Cepa u eé€ 6 bubmrorexa LIOK
' PYTHTRL- ©€p https://m.eds00.ru/7f41a636
COCTMHCHUS
OO1mas XxapakTepUCTUKa XUMHUECKUX
2.3 3eMeHTOB VA-Tpymnmbl. A30T, hochop u ux 7 1 bubmorexa TIOK
' PYTHIRL. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas xapaKTepUCTHKA XUMHUECKHIX
2.4 3ne]1]\lfleHTo§ IVAI-)F TIBL. YTIIEPOI U 8 1 2 bubmorexa TIOK
' . PYHIIRL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroro mo pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. MeTaJuIbI M MX COeTUHECHUS

3.1 OO1ue cBOMCTBA METAIIOB 4 ?::pi?;ﬁ:;iiﬁ?}; 113636
3.2 Baxxuetimume MeTawibl U UX COEINHEHUS 16 ]r?::rfs?/l;ln::;izcﬁ?ﬁf 113636
Hroro mo pa3neny 20
Pazjnen 4. Xumus u okpy:xamomas cpeaa
41 BemecTBa 1 MaTtepuaibl B )KHU3HU YEJIOBEKA 3 Eubmorexa HOK
https://m.edsoo.ru/7f41a636
Hroro mo pa3neny 3
PesepBHOE Bpemst 3 bubmorexa TIOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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INIOYPOYHOE IVTAHUPOBAHUE

8 KUIACC
KosnyecTBo yacon DJIeKTPOHHbIE
Ne Mara nudpossbie
Tema ypoka Koutpoabubie | IlpakTuueckue
n/n Bcero U3y4eHus | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
1 [Ipenmet xumuu. Poibs xumuu B 1 butmmoreka [IOK
’KU3HHU 4ejioBeka. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 IlonsTHe 0 METOAAX IMO3HAHUS B 1 bu6nuoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[paktuyeckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUH U IPUEMBI 1 bubnuoteka [IOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py/IOBaHUEM»
YucTeie BeecTBa U cMecu. CriocoObI bubnuoreka [IOK
4 . 1
paszeneHus cMeceu https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas pabora Ne 2
5 «Paznenenue cMeceii (Ha mpumepe 1 Bubmmorexa TIOK
8 . PIMEP https://m.edsoo.ru/ff0d28¢8
OYHUCTKHU IIOBAPEHHOM COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBLH MOTICKYIIR! https://m.edsoo.ru/ff0d2a6¢c
7 XHWMHUYECKHUE DJIEMEHTBI. 3HAKU 1 bubnuoreka [IOK
(CUMBOJIBI) XMMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 CI0XKHBIC BEIIECTBA 1 Bubmorexa TIOK
P - https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYISIPHOE YUECHUE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50
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3aKOH IOCTOSHCTBA COCTaBa BEIIICCTB.

bubmmorexa [IOK

10 X .B
umMirieckas gopmyna. Banentocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX 3JICMCHTOB
1 OTHOcHTENIbHAS aTOMHAs Macca. bubmmoreka [IOK
OTHOCHUTENILHAS MOJIEKYIIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHUYECKOT0 bubnuoteka [IOK
3JIEMEHTA B COEIUHECHUHU https://m.edsoo.ru/ff0d350c
13 KomuaecTBo BemecTBa. MoJib. bu6mmorexa [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NUECKUE U XUMUYECKHUE SIBJICHUSI. bubnuoreka [IOK
XumMuyeckas peaxkuius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycnoBus MPOTEKAHUS bubnuoreka [IOK
XUMHYECKHUX PEaKIU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MAaCChI BEIIECTB. bu6muoteka [IOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Bpruucnenust KoaudecTBa, MacChl
17 BEIECTBA MO YPaBHEHUSIM bubmmorexa [OK
m ypagHer https://m.eds00.ru/ff0d5708
XUMUYECKHUX PEaKIUi
Krnaccugukanus XuMiuaecKux
18 €aKIMH (COeTMHEHHUS, PA3JIOKCHUS bubmorexa TIOK
peaktt A P ’ https://m.edsoo.ru/ff0d3f34
3aMenIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIONIETUCT O6oglqueHHe " bubmmorexa [OK
’ . https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTH3aIUs 3HAHUH
20 Konrtponbnas padora Nel no Teme bubnmnorexa LIOK

«BelecTBa 1 XUMHYECKHE PCaKImn»

https://m.edsoo.ru/ff0d4290
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Bo3nyx — cmechk razos. Cocras

bubmmorexa [IOK

21 .K —
POSAyxa. RHCTOPOR —— JJEMEHT I https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
Du3NYECKUEe U XUMUYECKHE CBONCTBA
22 KHCJIOpO/ia (pPeaKIiui OKUCICHUS bubmorexa OK
oA (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitre 06 oxcumax
CriocoObI OTy4eHHS KUCIIOpoa B
23 1a00paTopun 1/}:; OMLIHmeH]i{oIéTH bubmmorexa TIOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii a3 ekt xumuueckoi
24 pEaKUnH, IIOHATHE O but6mmoreka [IOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMHUYCCKUX PEaKIUIX
TommmBo (HeTh, yroJib U METaH).
25 3ar ﬁ3He}EHe¢1;o3 yra CIIOCOOBI ezro bubmorexa TIOK
p Ayxe, https://m.edsoo.ru/ff0d4c4a
MIPEOTBPAILICHHS
[IpakTtruueckas padora Ne 3 o Teme
26 «ITonyyenue u coonpanue bubmmorexa [OK
v P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3YYICHHUE €TI0 CBOHCTB
97 Bonopon — anemMeHT u mpocToe bubnuorexka I[IOK
BelecTBo. HaxoxieHue B mpupose https://m.edsoo.ru/ff0d4dd0
08 du3nvecKre 1 XUMHUYECKHE CBOMCTBA bubmmoreka [IOK
Bojiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsaTHE O KMCIOTAX U COMSIX bubmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI osTy4eHust BOJI0poaa B bubnmnorexa [IOK

nabopaTropuu

https://m.edsoo.ru/ff0d4dd0
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[paktuyeckas padora Ne 4 o Teme

bubmmorexa [IOK

31 11
«lotyenue COGva AHHe BONOpOA, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €r0 CBOWCTBY

39 Mounsipabiit 00bEM ra3oB. 3aKOH bubmuoteka LIOK
Asorapo https://m.edsoo.ru/ff0d542e
Brruncienusa 00bMa, KOJIMYECTBA

33 €IIeCTBa ra3a M0 €ro U3BECTHOM bubmorexa LIOK
Bett . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA UITU 00BEMY
Boruucnenust 006EMOB ra30B 1o

34 ABHEHMIO PEAKIIUU Ha OCHOBE bubmmorexa [IOK
P "p H N https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHIA T'a30B

35 Du3NYECKUE U XUMUYECKHE CBOMCTBA bubnuoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBauuii. [ToHsTHE 00 bubnuoreka [IOK
WHJWKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputeb.

37 HacrpimeHnnsie 1 HeHACHIIEHHEBIE bubnunoreka LIOK
pactBopbl. MaccoBas 10Jis1 BEECTBA https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[TpakTraeckas padota Ne 5 mo Teme
«IIpurotoBiieHHE paCTBOPOB C bubmmorexa [IOK

38 . . .
onpenenEHHON MacCOBOM A0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 Kontposnbnas padora Ne2 no teme bu6mumoreka [IOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, KJIacCUpUKAIIHS, bubnuoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tonyuyenue u XUMUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubnmorexa TIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
OcHoOBaHUS: COCTaB, KiaccuuKanus, bu6nunorexa LIOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 Ilonyyenue 1 XuMHYECKUE CBOMCTBA bubnuoreka IIOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kwucnotsr: cocras, knaccudukanms, bu6mmorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 Ilosnyyenue 1 XuMHYECKUE CBOMCTBA bu6muoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATYpa,
46 CHOCOéBI: 10T )CHI/HI XI/IMI/I‘-IZEKI/IC bubmorexa TIOK
N i ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[paktuyeckas pabota Ne 6. Perenue
JKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME bubnuoreka LIOK
47
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX https://m.edso0.ru/00ad9b7c
COEIMHEHU I
I'eneTnueckas cCBsI3b MEKIY
48 KJIaccaMy HEOPraHMYECKHX bubmorexa TIOK
N p https://m.edsoo.ru/00ad9a50
COCAUHCHUI
49 O06001IeHNe B CHCTEMAaTH3aLHS bubmuoreka [IOK
3HAHUM https://m.edso00.ru/00ad9ch2
Konrpoasnas padora Ne3 mo teme
" P P bubmuoreka [IOK
50 OCHOBHBI€ KJIaCChl HEOPTaHUYECKUX

coeqruHeHun"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[lepBbie MOMBITKY KIacCHPUKAITUN

bubmmorexa [IOK

51 XAMHUYECKUX 3J1eMeHTOB. [loHsITHE O
https://m.edsoo.ru/00ad9ffa
IpYIIAax CXOJHBIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 [lepuoanueckas cucrema bubmuoreka LIOK
XUMHUYECKUX d1eMeHTOB []. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuonpl, rpymIbl, TOATPYIIITHI bubmmorexa TIOK
PHOZIBL, TPYIIEL HOATPYH https://m.edsoo.ru/00ada52¢
54 Ctpoenue atomoB. CoCTaB aTOMHBIX bubnmnorexa [IOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0YEK
. butmmoreka [IOK
55 aToMoB 2yieMeHTOB [leproanyeckoit
https://m.edsoo.ru/00adaébc
cuctemsl [[. 1. Menneneena
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA IO €0 MOJIOKEHHUIO B bubnuorexa [IOK
[Tepuonnueckoii cucteme 1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3naueHue llepuonnueckoro 3akoHa
57 JUISL Pa3BUTHS HAYKU U IPAKTUKH. []. bu6mmoteka [IOK
N. MenneneeB — y4€HbIi, Ie1aror u https://m.edsoo.ru/00ada96e
rpaKTaHuH
DIEKTPOOTPUIIATEIBHOCTH AaTOMOB bubnmnorexa [IOK
58
XAMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xumuyeckas cBs3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosisipHas Xumudeckas bu6muoteka LIOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanentHas HenossipHas 1 bubmuoreka LIOK
XAMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6nuorexa LIOK
62 Creneib OkHCICHHA ! https://m.edsofru/OOadanB
63 OKHCIIATEITEHO-BOCCTAHOBUTCIIHHBIC 1 bubmmoreka [IOK
peakiumn https://m.edso00.ru/00adb076
bubmoreka [IOK
64 OKHCIIUTEIN U BOCCTAHOBUTEIIN 1 httos://m.e dso;_.[ru 100adb076
Kontponbnas pabota Ne4 o teme
65 «CtpoeHue aToma. XMMHUYECKast 1 Bubmorexa TIOK
https://m.edso0.ru/00adb486
CBSI3bY»
66 PeseprubIil ypok. O6001IeHHE 1 1 bubnuotexa [IOK
cucTeMaTU3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepsHelit ypok. O00011eHNE 1 1 bu6muorteka LIOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/00ad9cb2
68 PezepBHblil ypok. O60011IeHIE U 1 bu6mmoreka [JOK
CHCTEeMaTH3alMs 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB IIO 68

[TPOI'PAMME
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9 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoasnbsie = IIpakTudeckue
n/n Bcero u3y4yeHusi | oOpa3oBaTejbHbIE
padoTbI padoTbI
pecypcbl
Ilepuonnueckuil 3aKoH.

1 Ilepuonnueckas cucreMa 1 bubnuorexka I[IOK
XUMHUYECKUX d1eMeHTOB []. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHNH

2 CBOMCTB XUMUYECKHUX 2JIEMEHTOB 1 brbmnorexa [IOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubnuoteka [IOK
HEOPraHMYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buibl XMMHUYECKOM CBSI3U U TUIIBI 1 bubmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponbnas padora Nel o teme

5 «[ToBTOpEeHnue u yriyoiaenue 1 1
3HAaHUI OCHOBHBIX Pa3/IeJIOB Kypca
8 kimacca»

5 Kiaccudukamnms XuMuIecKux 1 bubnuotexa [IOK
peaKLuil 110 pa3JIMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsTHE O CKOPOCTH XUMHYECKOU

7 eaknuu. IIoHsTHE O TOMOT€HHEIX U 1 bubmiorexa TIOK
P ' https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEAKLIUAX

8 [TonaTre 0 XUMHUYECKOM 1 bubmmorexa [IOK

PaBHOBCCHHU. q)aI(TOpBI, BJIMAIOIINUC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTHb XUMHYCCKOMN pcakuuu
1 IMOJIOKCHUC XUMHNYCCKOI'O

paBHOBECHSI
9 OKHUCITUTENIEHO- bu6nunorexa LIOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 2IEKTPOTUTHYECKOMN
10 ncconuanuu. CUIIbHBIE U C1a0bIe bubmorexa OK
8 HHATHH. https://m.edso00.ru/00adcd68
ANIEKTPOIUTHI
11 Honnrle ypaBHEeHNA peakini bubnmotexa HOK
yp peakl https://m.edsoo.ru/00add448
XHUMHYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHMI B CBETE MPECTABICHUI bubnuotexa [IOK
00 3JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
IIACCOLMAIIAN
XUMHUeCcKHe CBOMCTBA COJICH B
13 CBETE IIPEACTAaBICHUN 00 bubmorexa IOK
pedl . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITHAIINN
14 ITonsTHE O THAPOIIHN3E coJIei bubmorexa [OK
P https://m.eds00.ru/00add9d4
15 O0600611eH1e U cUCTEMaTH3AIUS bu6mmoteka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTrueckas pabora Ne 1.
16 «Permmenne 3KcrepruMEHTATEHBIX bubmmorexa TIOK
p https://m.edsoo.ru/00addbfa
3a71a49»
Konrtpomnbnas padora Ne2 no Teme
17 «DJIEKTPOIUTHYCCKAS bubnmnorexa [IOK

IUCCOLHALNS. XUMHUYECKHAE
pEeaKIu B pacTBOPax»

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OO1m1ast XapaKTepUCTHKA raJIOTeHOB.

bubmmorexa [IOK

18 XHWMHUYECKHE CBOMCTBA HA IpUMEPE
P p https://m.edsoo.ru/00addfe2
xJiopa
XsopoBoaopoa. CossiHas KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, TOJIYYCHHE bubnmorexa TIOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaktuyeckas padora Ne 2 o Teme
20 «ITonyuyeHnne CoOISTHON KUCIOTEI bubmorexa TIOK
YA €07 ’ https://m.edso0.ru/00ade348
W3Yy4YCHHE € CBOWCTBY
Beruncnenus mo ypaBHEHUSIM
21 XHUMHYECKHUX PEAKIUH, €CITN OJIHH bubmorexa TIOK
peaKiui, a https://m.edsoo.ru/00ade488
W3 PEareHTOoB JIaH B U30BITKE

99 OO01mast xapaKTeprUCTUKa SJICMEHTOB bubnmnorexa [IOK
VIA-rpymmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(DUKAIINH CEPBI.

23 Haxoxnenue cepsl u €€ bu6mmorexa [IOK
COCJIMHEHUH B MPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOKCTBA CEPBI
CepoBo0po1, CTPOECHHE,

24 (I)I/Il;)I/I‘{eCKIEe u x;fmqecxne brbmorexa [IOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepel. CepHast KUCIIOTA,
25 (1)14314%01(1/1}; " XI/II\I/)[I/I‘ICCKI/IG bubnuorexa LIOK
N https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHUE
XUMHUYECKHUE PEAKITUH, JISIKAITUE B
26 OCHOBE IPOMBIIIJIEHHOTO crocoda bubnmnorexa [IOK

MOJIYYCHHA cepHoﬁ KHCJIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE

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



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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OKPYKaIOIIEH CpeIbl
COCIMHEHUSIMU CEPbI

Brruncnenne MmaccoBoi 10U

but6mmoreka [IOK

27
BBIXO/Ia IIPOYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO01mas xapakTepruCTUKa SJIECMEHTOB
VA-rpynnel. A30T,

28 acm po}::HT aHEeHHE B IIPUPOJIE bubmorexa OK
pactipoctp PHpOZE, https://m.edsoo.ru/00adeeab
(bu3HYeCKHre U XUMUYICCKUE
CBOMCTBa
AmMmuak, ero pusudeckue u

29 XUMHUYECKHE CBOMCTBA, ITOJTyUEHIE bubmorexa [OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHUE
IIpaktrueckas padora Ne 3 1o teme
30 <<1?[0J1 €HUE al\fMI/IaKa U3yUYEeHUE bubnmorexa HOK
yqu M3y https://m.edso00.ru/00adf180
€ro CBOMCTBY»

31 A30THas KUCIIOTa, €€ pru3nyecKue u bubnuoreka LIOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJICH
aMMOHHS B KAYECTBE MUHEPAITBLHBIX

32 00peHnit. XMMHYECKOE ’ bubmorexa IOK
yAo0P ' . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYKAIOIIEH CpeIbl
COE€IUHEHUSIMU a30Ta
docdop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHa;I KI/ICJI((l))Ta ({)I)I/inf{ezxne u bubmorexa LIOK

P N https://m.edso0.ru/00adf68a
XUMHYECKHE CBONCTBA, MOJTyICHUE
34 Hcnonp3oBanue GocdaToB B bubnuoreka [IOK

Ka4CCTBC MHUHCPAJIIbHBIX

https://m.edsoo.ru/00adfc20
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ynoopenuii. 3arpsi3HeHHE
MIPUPOTHOM cpebl pocharamu

Yrnepon, pacripocTpaHeHUeE B

but6mmoreka [IOK

35 npupoje, GU3NIECKUe U
pupone, ¢ . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBONCTBA
Oxcunsl yraepona, ux (pu3ndeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE MPOOIEMBL bubmorexa OK
p ? https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepoaa
(V)
37 VronsHas KHCI0Ta U €€ COIn bubmorexa [OK
https://m.edsoo.ru/00ae006¢c
[Ipaktrueckas pabora Ne 4 o reme
38 "[lonydyeHue yriekucioro rasa. bubmuoteka [IOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOoH"
[lepBoHaYaIbHBIC TOHATHS 00
39 OpraHMYECKHX BEIIESCTBAX KaK O bubmorexa [OK
P m https://m.edso0o.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia
40 KpemHuuii u ero coeinHeHUS bubmmorexa [IOK
P a https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.
Pemenue sxcriepuMeHTaTBHBIX bubnmnorexa [IOK
41 N
3a1a4d mo TeMe «BaxkHeiinme https://m.edsoo.ru/00ae0bf2
HEMETAIUIBI U UX COEIUHEHUI
Kontponbnas padora Ne3 no Teme
. but6mmoreka [IOK
42 «BakHeiime HeMeTaUIbl M X

COCIUHCHUS»

https://m.edsoo.ru/00ae0el8
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OOmrast xapaKTepuCTHKA
XUMHYECKUX JIEMCHTOB —
MeTaJuIoB. MeTasutinyeckas CBsi3b U

but6mmoreka [IOK

43
METAJUIMYECKasl KpUCTAIUITMYECKas https://m.edsoo.ru/00ae103e
pewmérka. Pu3nvecKre CBOMCTBA
METAJLIOB
XUMUUeCKUE CBOMCTBA METAIIOB.
44 DAEKTPOXUMHUYECKUI PsL bubnnorexa LIOK
p = pAA https://m.edso0.ru/00ae1156
HaIpsDKEHUN METAJIOB
OO1m1re cnocoObl MOTyYeHUs
MeTtaiuioB. Ciurasel. Beruncienus
45 110 YPAaBHEHUAM XUMHYECKUX bubmorexa [OK
P . https://m.eds00.ru/00ae1156
peaKIIfii, €CJIM OJIMH U3 PEarcHTOB
COJICPKUT MMPUMECH
46 IToHsiTHE O KOPPO3UU METAIIIOB bubmorexa [OK
PP https://m.edso0.ru/00ae1278
bubmoreka [IOK
47 €JIOUYHBIE METAJLIBI
= https://m.edsoo.ru/00ae14b2
48 OxKcubl ¥ TUIPOKCUIBI HATPUS U bubnmnorexa [IOK
KaJms https://m.edsoo.ru/00ae14b2
49 [I{enoyHO3EMENBHBIE METALIIBI — bu6mmoreka I[IOK
KaJILIIUHA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Bakueiinme coequHeHUs KaJIbIa bubnnorexa HOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3ALIHS
3HaHWI
59 JKéctkocTh BO/IBI U CTIOCOOBI €€ bubmuoreka [IOK

YCTpaHEHUs

https://m.edso0.ru/00ae1886
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[paktuyeckas padorta Ne 6 mo reme

bubmmorexa [IOK

53 "XGCTKOCTL"BOHH 1 METOART Ee https://m.edsoo.ru/00aelae8
yCTpaHEHUsI
. but6mmorexa [IOK
>4 AJroMHHHIL https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBa OKCHIA U bubnuorexka I[IOK
TMJIPOKCHUIA https://m.edsoo0.ru/00aelc64
bubmuoreka [IOK
% Keneso https://m.edsoo0.ru/00ae1d86
57 Oxcupl, THAPOKCHUIBI U COJTH bubnmnorexa [IOK
xene3a (I1) u xxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O0600111eHNE U cCUCTEMAaTH3 AU
3HaHUU
[IpaxTrueckas pabora Ne 7.
59 Pelienne sxcnepruMeHTaIbHBIX bu6muoreka [IOK
3a7a4 1o teme «BaxHenume https://m.edsoo.ru/00ae3de8
METaJUTBI U UX COCIMHEHUS»
Boruncnenus no ypaBHeHUsIM
XUMHYECKUX PEAKIUH, €CIIU OJIUH
60 U3 PEareHTOB JIaH B U30BITKE WU bubnuorexka I[IOK
COIEPKUT ITpuMecH. Beruucnenust https://m.edso0.ru/00ae1750
MacCOBOM J0JIM BBIXOa MPOJIYKTa
peaxiuu
61 O00061IeHNE U CHUCTEMATH3AIUS
3HaHUI
Kontponbnas padota Ne4 o Teme
62 «BaxHeiime MeTaJuibl U UX

COCIUHCHUS»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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63 BemectBa u matepuansl B 1 bubnmnorexa [IOK
IIOBCEIHEBHOM JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUUYECKOE 3arpsi3HEHUE 1 bubnuotexa [IOK
OKPY’KaIOILEH Cpebl https://m.edsoo.ru/00ae4270
65 Posb xumuu B pemeHnn 1 bubnuoreka LIOK
AKOJIOTMUYECKUX MTPOOIIEM https://m.edso0.ru/00ae4270
66 PeseprubIil ypok. O6001mIeHHE 1 1 bubnuoreka [IOK
cUcTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepsHblit ypok. O000111eHNE 1 1 bubmuoreka LIOK
CcUCTEMaTH3alus 3HAHUN https://m.edsoo.ru/00adb33c
68 PeseprubIiil ypok. O60011IeHHE 1 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO HACOB 1O 68

[TPOTPAMME
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