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HHOACHUTEJIbBHAA 3AIINCKA

PabGouas mporpamMma 1o XMMUU Ha YPOBEHb OCHOBHOTO OOIIEro 00pa3oBaHMs ISl 00yYarOLIIXCSI
8-9-x kmaccoB MBOY «Cpennsist mkomna Ne 18y pazpaborana B COOTBETCTBHHU C TPEOOBAHUSAMMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpaszoBanuu B Poccuiickoii
denepauuny;

e Tmpukaza Munmnpocsemenus ot 17.12.2010 Ne 1897 «O6 yTBepkaeHuu ¢enaepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa OCHOBHOTO 0011ero o0pa3oBaHus» (¢
W3MCHCHHSIMH U JIOTIOJTHEHUSIMU ),

e mpukaza Munmnpocsemenus ot 18.05.2023 Neo 370 «O6 yrBepxkaeHuu (enepaibHOMI
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHuUs;

e mpukaza MunnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsnka
OpraHu3alliil M OCYIIECTBJICHUS 00pa30BaTENFHON MAEATENBHOCTH MO OCHOBHBIM
0011e00pa30BaTeNbHBIM IPOTrpaMMaM — 00pa30BaTEIbHBIM IMPOrpaMMaM HavaJlbHOTO
00111eT0, OCHOBHOTO OOIIETr0 U CPEeIHEro 00IIero o0pa3oBaHus Y,

o KoHnenmmu npenogaBanus yaeOHOTO MpeaMeTa « XUMHUS,

o KoHIenmmu 3k010ruueckoro 00pa3oBaHusi B cucTeMe 00IIero 00pa3oBaHus;

o CII 2.4.3648-20 «CaHuTapHO-3MTUIEMHUOJIOTHYECKHE TpeOOBaHUS K OpraHu3alusM
BOCIIUTaHUS W OOYYEHHs, OTAbIXa M O3JIOPOBIEHUS JIETEH U  MOJIOJCKH,
YTBEPKJACHHBIX [TOCTAHOBJIEHHEM IJIaBHOTO caHUTapHOro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'urneHnueckre HOPMATHBBI U TpeOOBaHMSI K OOECIIEYEHHIO
0e3omacHOCTH W (WJIM) OE3BPEIHOCTH JIA 4ejoBeKa (DAaKTOPOB Cpeabl OOUTAHUS,
YTBEPKJIECHHBIX TOCTAHOBJICHUEM TJIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e y4eOHOTO IJIaHA OCHOBHOTO 00IIero oOpa3oBaHus, YTBEPKIACHHOTO npukazom MBOY
«Cpennss mkoia Ne 18» ot 31.08.2023 Ne 01-08/458 «O6 yTBep:KICHUH OCHOBHOM
00pa3zoBaTeIbHON MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs»;

e (enepanbHO pabouel MPOrpaMMBbI 10 YUeOHOMY MPEAMETY « XAMHUSI.

PaGouass mporpamma OpUEHTHpOBaHAa Ha LIEJEBbIE MNPUOPUTETHL, CPOPMYIUPOBAHHBIE B
dbenepanbHOl pabouel mporpaMMe BOCIIUTAaHMS W B paboued mporpamme Bocnutanus MbOY
«Cpennsis mkosma No 18».

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJJMETA

[IporpamMma mo XMMHH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs COCTaBJICHA HA OCHOBE
TpeOOBaHUN K pe3yapTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTelIbHON MPOTrpamMMbl OCHOBHOTO
obuiero oOpaszoBanus, npexacraBieHHbx B I'OC OO0, a Takke Ha OCHOBE (QenepanbHO
paboyeil mporpaMMbl BOCIIUTAHUSL U C YYETOM KOHIEHIUHU MPEroaaBaHus y4eOHOTO IMpeaMera
«Xumus» B 00pa3oBaTelIbHBIX Opranu3anusiax Poccuiickoit deaepanum.

[Iporpamma mo xuMuu Aa€T TMpeACTaBIEHUE O LeisaX, oOmieil crpateruun oOydeHUS,
BOCIIUTAHUS U Pa3BUTHS OOYdYalOIIUXCS CpPEACTBAMHM Y4eOHOTo IpelMeTa, YCTaHaBIMBAET
o0s3aTenpHOE TIPEIMETHOE COoJepKaHue, MpelyCMaTpUBaeT paclpeielieHHe ero Mo Kjiaccam U
CTPYKTYPUPOBAHUE IO pa3jiejaM U TeMaM MPOrpaMMBbl [0 XMMUH, ONPEAEseT KOJIUUECTBEHHbIE
U KAUECTBEHHBIE XapPaKTEPUCTUKHU COJEPKAHMUS, PEKOMEHIYEMYIO IOCIIEI0BATEIbHOCTh
M3YYCHUS XUMUU C YUYETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, IOTUKH Yy4eOHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00yUalomuxces, onpeaenseT BO3MOXHOCTH MpeaMeTa s
peanuzanuu TpeOOBAaHUI K pe3ylbTaTaM OCBOEHUs] OCHOBHOW 00pa30BaTeNbHON MPOrpamMMbl Ha



YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, a TakKe TpeOOBaHUN K pe3ybTaTaM 00y4eHUs! XUMUHU
Ha YpOBHE IeJied M3Y4eHMs] IpeIMeTa U OCHOBHBIX BMJIOB Yyu€OHO-TIO3HABATEIbHOU
JEATeTbHOCTH 00yJaroIerocs o OCBOCHUIO y4eOHOTO COJIepKAHMS.

3HaHUE XUMUU CIIY’KUT OCHOBOHU [Tt (POPMHUPOBAHUS MUPOBO33PEHUS 00yJarOIerocs, ero
IIPEJICTaBICHUI O MaTepUalbHOM €AUHCTBE MUPA, BaXXHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMUEN
MPEJCTABICHHUS O B3aMMOTIPEBPALICHUAX SHEPTUU M 00 SBOJIIOIUH BEIIECTB B IMIPUPOJIE, O MYTAX
peuieHus Ta00anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHS UEJIOBEUECTBA — ChIPbEBOM,
SHEPTEeTUYECKOH, MUILIEBOM U IKOJIOTUYECKON 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peanu3aii BO3MOKHOCTEH JJIsi CAMOPA3BUTHS U (POPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMUPOBAHNE MBILIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 0Oyuaromumxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  JIeATENbHOCTH,  OSKCIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHM, TaK U B
npohecCHOHANTBHOM JIeATETLHOCTH;

3HAKOMHUT CO CleUu(UKOH HAydyHOTO MBIIIJIEHHS, 3aKJIaJbIBA€T OCHOBBI 1IE€JIOCTHOTO
B3IJIs[1a HA €IMHCTBO MPUPOJbI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArioM B (OPMUPOBAHUU
€CTECTBEHHO--HAyYHOUH TPaMOTHOCTH 00yJarONUXCS;

crocoOCTBYeT (OPMHUPOBAHMIO I[IEHHOCTHOTO OTHOIIECHHS K €CTeCTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
00yJaronuxcs.

JlanHble HampaBlieHWs B OOYYCHMH XHUMHUHU OOECIIEUMBAIOTCS CHEIUPUKONW COIepKaHUs
y4ebHOro ImpeaMera, KOTOPbIM SBJIAETCS IEeNarorMyeckd aJalTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAyKN XMMHUH Ha ONPEIACIEHHOM dTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroMMUCs CUCTEMBI NIEPBOHAYAIBHBIX MOHATUH XUMHUHM, OCHOB HEOPIraHUYECKOH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX IOHATHIA OPraHUYeCKON XUMUH.

CrpykTypa coaep)kaHusi MpOrpaMMbl 110 XMMHMU COPMHpPOBAHA HAa OCHOBE CHCTEMHOI'O
noaxoaa k e€ mizydeHuro. ConepkaHue CKIIAAbIBACTCA M3 CUCTEMBl MOHATHH O XMMHYECKOM
3JIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKoH peakuuu. OOe 3TU CHCTEMBbI
CTPYKTYPHO OpPraHM30BaHbl IO HPHUHIUILY I[OCJIEA0BATEILHOIO PAa3BUTHUSA 3HAHMM Ha OCHOBE
TEOPETHUYECKUX MPEACTaBIECHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHNUS;

— Ilepnoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— Y4€HUS O CTPOCHUHU aToOMa U XUMHUYECKOH CBS3H;

— MpeACTaBJIECHUHN 00 IEKTPOIUTUYECKON TMCCOLMALINY BEILIECTB B PAaCTBOPAX.

Teopernyeckue 3HaHHUA PACCMATPHUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEJOBAaTEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (PYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHMS CBOWMCTB, CTPOEHHMSI U BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHNUS U TIOJyYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHue mporpamMmbl MO XUMHUH CHOCOOCTBYeT (OPMHMPOBAHUIO TNPEACTaBICHUS O
XMMHUYECKON COCTABIAIOIIEH HAYyYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U METOJaM NI03HaHUs B Hayke. M3ydyeHne xumun
INPOUCXOJUT C TPHUBJICYCHHEM 3HAHUM M3 paHee M3YYEHHBIX Y4YeOHBIX IPEAMETOB:
«Okpyxaromuii Mup», «buonorus. 5—7 knaccs» u «®usuka. 7 kaacey.



[Ipu u3yueHnn XUMHUH IPOUCXOAUT (POPMUPOBAHHME 3HAHUI OCHOB XMMUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOHN NIEATETLHOCTH YeJIOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. 3ajada yueOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBbl XMMHUYECKHX 3HAHUH — BaXXHEUIIMX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MIOJIOKEHUM, JOCTYIHBIX O0OOOIIEHUH MHPOBO33PEHUYECKOIO XapakTepa, S3blka HayKH, B
NpUOOIICHUN K HAYYHBIM METOJIaM TTO3HAHUSI IIPH U3YYSHUH BEUIECTB U XUMUYECKUX PEAKIUi, B
(GbopMUPOBAaHMM W pa3BUTHH TIO3HABATEIbHBIX YMEHHH W WX TNPUMEHEHHH B Yy4eOHO-
[I03HABATEIbHON U y4eOHO-UCCIIEOBATENbCKON AESITEIbHOCTH, OCBOCHHUHU IMpaBUil 0€3011aCHOIO
oOpalieHns ¢ BeeCTBAMU B TIOBCEAHEBHOM KHU3HH.

[Ipu w3y4eHWM XUMHHM Ha yYpOBHE OCHOBHOTO O0IIEro oOpa3oBaHWs BAKHOE 3HAYCHHE
MPUOOPETH TaKUE LI, KakK:

— (opMUpPOBaHUE MHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY IPUHATHIO PEIIEHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAamnpaBJIE€HHOCTh OOYy4YEHHs Ha CHUCTEMaTHYeCKOoe NpUOOIIEeHHE O00ydaroIuxcs K
CaMOCTOSITENIbHOM ~ [MO3HABaTENbHOM  JIEATENBHOCTH, HAy4YHBIM  MeETOJaM  IO3HaHu,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOlecrneyeHrue YCIOBUHM, CIOCOOCTBYIOIIMX MPHOOPETEHUI0 OOYUYaIOUIUMUCS OIBITA
pa3zHooOpa3HO AeATEeIbHOCTH, MO3HAHUSA U CAMOIMO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHI[I ), UMEIOIINX YHUBEPCAIbHOE 3HAUeHUE JJIs Pa3IMUHBIX BUAOB JESTEbHOCTH;

— ¢opmupoBaHue o0meld QyHKIIMOHATLHON U €CTeCTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATBH SIBJICHUS OKPYXKAIOIIEr0 MHpA, UCHOJb3Yys 3HAHUSA U
ONBIT, TOJYYEHHbIE MPU H3YYEHUM XUMHH, NPUMEHATh MX IpPH pElIeHUH MpolieM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JAEATEIbHOCTH;

— (opmupoBaHue y 00ydaromMXCcsi F'yMaHUCTUYECKUX OTHOLIEHUH, MOHUMaHHs LIEHHOCTH
XUMUYECKUX 3HAHUN I BBIPAOOTKM SKOJIOTMYECKU LIEJIeCO00pa3HOro MOBEIECHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOLIEH NPUPOIHON
Cpensl;

— pa3BUTHE MOTHUBALMU K 00y4EHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTaHHIO
Ha OCHOBE YCBOEGHMs OOILEYEJOBEYECKMX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
po(uIIs U HAIIPaBJICHHOCTH AajbHEUIIero 00ydeHMs..

OOuiee 4ncino 4acoB, OTBEAEHHBIX ISl U3yYEHHUS XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpasoBanwusi, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezlen0), B 9 kiacce — 68
yacoB (2 yaca B HEJICIIO).



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBLI IO XUMHUHU
HA YPOBHE OCHOBHOI'O OFIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC pe3yibTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHHS
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, IPUHSATHIMH B OOIIECTBE MpPAaBWJIAMH M HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pe3ybTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CHCTEMO} MO3MTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JCSITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTTUTAHUS:

IICHHOCTHOTO OTHOIICHHUS K OTCUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYIHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMAIUel O MEepPeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMAJIbHBIX HOPMAx W TMPaBWIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUM XUMHYECKHX O3KCIHEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YU4ETOM OCO3HAHUS MOCIIEACTBHI TOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEICTABICHUS O  BEUIECTBE M  XMMHYECKOH  peakiuu,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3AUMOCBS3SX 4YeJOBEKa C MPUPOAHOM cpeloil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHUBBI, HANPABJICHHBIC HA IOJYYCHHE HOBBIX 3HAHUI IO XUMUH,
HEOOXOMUMbIe Ul OOBSCHEHHs HaOIIOIAeMbIX MPOLIECCOB U SIBICHUIA, [M03HABATEIBHOM,
UH()OPMALIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOYYCHHIO M TO3HAHWIO, JI0003HATENEHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBEIO,
YCTAaHOBKM Ha 3/I0pOBBI 00pa3 JKWU3HH, OCO3HAHUE IIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHMUS:

MHTEPEC K MPAKTUYECKOMY U3YICHHIO MPOQEeCcCcHii U Tpyda Pa3IMuyHOTO POJia, yBAKEHUE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHST 00pa3oBaHUsl € y4€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIC KaK MCTOYHHUKY JKU3HU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOIO/IEHUS MPaBUil OE30MaCHOTO MOBEACHUS IpU paboTe ¢ BElleCTBaMU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, TOJydaeMble TPH HM3YYECHUW XUMHH, ISl pPEIIeHUs
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOi, JJIsl MOBBIIIECHUS YPOBHS IKOJOTUUECKON
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MmerampeaMeTHBIX pE3yNbTAaTOB BBIACISAIOT 3HAYUMbIE Ui (POPMHPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJSIOT HAa OCHOBE 3HAHUH M3 ATUX MpeaIMeToB (OpMUPOBATH MIPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHHUIO M OCYHIECTBICHUIO YU€OHOU NESTENIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBus:

YMEHUSL UCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJIEHUS @IPU OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICT XMMHUYECKHX MOHATHH (BBIIEIATH WX XapakTEpHble IPHU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXAy 00BEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIC, 1€ TyKTUBHbIC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

YMEHHE MPUMEHATh B MPOIECCe MO3HAHUS MOHATHS (MPEAMETHBIE M METalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, IPeoOpa3oBhIBaTh IIHPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH M3Yy4ae€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBare/bcKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BONPOCH B KayeCTBE HMHCTPYMEHTA MO3HAHUSA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

NpUOOpEeTeHUE OMbITa IO IUIAHUPOBAHWIO, OPTaHU3ALMU U TPOBEACHUIO YYCHHUYECKHX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 X0I0M MpPOIlecca, CAMOCTOSTEIFHO MTPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHUE BBIOMPATh, aHAIM3UPOBATh M MHTEPIPETHPOBATh HHPOPMAITUIO PA3INIHBIX BHJIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE NMPUMEHSATH pa3IMYHbIE METOIBI U 3aMpOChl IPH OUCKE B 0TOOpE HH(popMaImH
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBIAJICHIE KYyIbTYPOH aKTHBHOTO WCIIOJIb30BAaHUS PA3IMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIONB30BaTh M aHATU3UPOBATh B MpoIecce YUeOHON W HCCIIeOBaTEIIbCKOM
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHHUSI 3a/laBaTh BOMPOCHl (B XoJe nuajgora W (WM) JUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPEJICTABIIATH MOJTY4YEHHBIE Pe3y/IbTaThl MO3HABATENLHOM AEATEILHOCTH B YCTHBIX
U THUCHBMEHHBIX TEKCTax; JejaThb MPE3CHTALUI0 pPe3YJbTaTOB BBHIMOJIHEHHUS XUMHYECKOIO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

yYMEHHsI y4eOHOTO0 COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOI MMO3HABATEIbHON U
HCCIIEIOBATENIbCKON JEATEeIbHOCTH IMpPHU PEIICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBe yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENIbHO OMPEAeNATh LeIH AeSITeNbHOCTH, INIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIJIOKEHHBIH alTOPUTM JEHCTBUI MpuU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCI0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IpeIaraeMble B YCIIOBUH 33 JaHUH.

MHNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOEHHIO OO0S3aTEIBHOIO  COJEpIKAHMS,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO
MHTEPIpPETAINH, TPE0OPa30BAHUIO U IPUMEHEHHUIO B PA3TIMUHBIX YU€OHBIX M HOBBIX CUTYAIIHSX.

K konmy oOydenus B 8 kJacce mpeIMeTHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

® PaCKpBIBATh CMBICI OCHOBHBIX XHMHUYECKUX TOHSITHHA: aTOM, MOJICKYJd, XUMHUYECKHM
JJIEMEHT, IPOCTOE BEILIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOJHAas),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIDHAsE Macca, MaccoBas JOJS XUMHUYECKOTO 3JEMEHTa B COCIUHEHUH, MOJISIPHBIA OOBEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAs
peakuusi, Ki1accuuKalMs peakuil: peaklud COEIUHEHUS, PEeaKlUu pasoKEHUs, peakuuu
3aMelleHus], peakuu 0OMEeHa, 3K30- M SHJA0TEPMUYECKHE PEAKIMH, TEIIOBOM AP dEeKT peakuuu,
SJIpO aTOMa, SJIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOMTallb, paAuyCc aToMa, XUMUYecKasi CBS3b,
MOJISIpHAsl M HETIOJIIpHasi KOBAJICHTHAs CBSI3b, MOHHAs CBS3b, MOH, KATHOH, aHWOH, PacTBOD,
MaccoBas J10J1sl BEleCTBa (MPOLIEHTHAs: KOHIIEHTPAIUs) B paCTBOPE;

® WULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATHA W MPHUMEHSITH 3TH
MOHATHS TIPU ONMUCAHUH BEIIECTB U UX MPEBPAICHAN;

® IICTII0JIb30BATh XUMHUYECKYIO CHMBOJIMKY Ui COCTaBieHUS (OpMysl BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIIUI;

® OTIpE/ICIISITh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OHHAPHBIX COCIUHEHUSX, CTEIEHBb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIIIE)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy cOoeauHeHUuW 1o (opmynam, BUJ XUMHUYECKOW CBsI3M (KOBaJieHTHAas W WOHHAs) B
HEOPraHN4eCKUX COCTUHEHUSX;

e packpbiBaTh cMbici Ilepumoamdeckoro 3akona /[[. M. MenzaeneeBa: IeMOHCTPpHpPOBATH
[IOHMMaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[lepnonnyeckoit cuctemMe, 3aKOHOB COXPAaHEHMs MacChl BEIIECTB, IOCTOSIHCTBA COCTABa,
aTOMHO--MOJIEKYJIIPHOTO YU€HHs, 3aKOHa ABOTaipo;

®ONMCHIBATh M XapakTepu3oBaTh TabauuHyo ¢Gopmy Ileproguueckoil cucremsl
XUMUYECKUX JIEMEHTOB: pa3jMyaTh MOHATHUA «TJIaBHas MOArpynna (A-rpymmna)» U «no0oyHast
noarpynna (b-rpynma)», maneie u OoJblIMe HEPUOJbI, COOTHOCUTH 00O3HAuU€HHs, KOTOpbIE
umerotcs B Tabnune «lleproguueckas cuctema xumuueckux semeHToB Jl. M. MenneneeBay ¢
YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS ATOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsil
a1pa, o0I1Iee YUCIIO IEKTPOHOB U paclpeesieHHe UX IO IEKTPOHHBIM CIIOSIM);

e KJaccu(UIMPOBaTh XMMHUYECKHE 3JEMEHThl, HEOPraHMYECKHE BELIECTBA, XUMHUYECKUE
peakuuu (10 YUCIly U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIULIOBOMY 3P PEKTY);

® XapaKTepu30BaTh (ONMHUCHIBATh) OOIIME XUMHUYECKHE CBOICTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOJTBEPXKJasi ONMMCAHUE MpPUMEpPaMHM MOJIEKYJSPHBIX YpPaBHEHHUH COOTBETCTBYIOILUX
XUMUYECKUX PEaKIIHii;

® [IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MO’KHOCTH NMPOTEKAHHUsI XUMUUYECKHUX NMPEBPALICHUH B pa3IMUHBIX YCIOBUSX;

® BEIUUCIIATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl BELIECTB, MAacCOBYIO
JI0JIF0 XUMHUYECKOTO 3JIeMEHTa 1Mo (popMyJsie COeTMHEHHs], MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
MIPOBOJIUTH PACUETHI 0 YPABHEHUIO XUMUUECKOH peaKinu;

® IPUMEHATh OCHOBHBIE OIEPAIUM MBICIUTEILHONW JIEATETbHOCTH — aHaJU3 W CUHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTeMaTH3allulo, KilacCU(UKalMio, BBISBICHHE NPUYMHHO-



-CIE[CTBEHHBIX CBSI3€d — JUII HM3YYCHUS CBOMCTB BEIIECTB W XMMHUYECKHX PEaAKLUM,
€CTECTBCHHO-HAYYHbIE METOJbl TO3HAHUS — HAOIMIOJCHUE, W3MEpPEHUE, MOJICIIUPOBAHUE,
AKCIIEPUMEHT (peaIbHBIA U MBICIICHHBIN);

ecie/0BaTh IpaBWIaM TOJb30BaHUS XUMUYECKOW TMOCyAOM U  Ja0OpaTOPHBIM
oOopymoBaHHWEM, a TakKe IMpaBWIaM OOpAMICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMHYECKHUX OIBITOB IO TIOJY4YCHHUIO U
coOMpaHuio Ta3000pa3HBIX BEMIeCTB (BOJOPOJa M KHCIOPOJA), MIPUTOTOBICHHIO PACTBOPOB C
ONpPENENIEHHON MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh M IMPOBOJUTH
XUMUYECKHE DKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, (heHoTaner, METUIOPAHK U IPYTHE).

K xonity oOyuenus B 9 KJjacce mpeIMeTHBIE pPe3yabTaThl HA 0A30BOM ypPOBHE JOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

® PACKpBIBATh CMBIC] OCHOBHBIX XHMHMUYECKHX TMOHATUM: XWMHUYECKHI JJIEMEHT, aToM,
MOJIEKyJIa, WOH, KAaTHOH, aHWOH, NPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPUIIATEIHFHOCTh, CTETEHh OKHUCICHUS, XHMHUUYECKas peakius, XUMHUYECKas CBs3b,
Ter10BO# A (HEKT peakIuu, MOJib, MOJISIPHBIM 00BEM, PACTBOP, AIIEKTPOIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTAYECKAS JUCCOIMAIINS, PEaKIHMH HWOHHOTO OOMEHa, KaTalin3aTop, XUMUUYECKOe
paBHOBecHWe, OOpaTHMble H HEOOpaTHUMbIE pEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIE
peakluy, OKHCIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE ¥ BOCCTAaHOBJICHHE, aJUIOTPOIIHSI,
aM(}OTepHOCTh, XUMUYECKasA CBs3b (KOBaJCHTHAs, MOHHAS, METAJUIMYECKasi), KpUCTaUTHIecKas
peméTrka, KOppO3Wsi METaUIOB, CIUIABBI, CKOPOCTh XHUMHUUYECKOW pEeaKIuH, MpeaeTbHO
nonyctumas konueHTpanus [1JIK BemecTna;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATUH W MPUMEHSTH 3TU
MOHSTHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

® IICII0JIb30BATh XMMHUYECKYI0O CHMBOJIMKY Ui COCTaBieHUS (OpMyNl BEIIECTB H
YpPaBHEHUN XUMHUUYECKUX PEAKIIN;

® OIIPEJIENIATh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS! XUMHUUECKHUX AJIEMEHTOB B COCTUHEHUIX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTh BEIIECTB K OMPENeNIEHHOMY KJacCy COEIMHEHUN IO
dbopmMynam, B XUMUYECKOU CBS3H (KOBAJICHTHAs, HOHHASI, METAJIIMYECKas) B HEOPraHUUECKUX
COEIMHEHUSX, 3apsA]l MOHA MO XUMHUYECKOH (opmyne, XapakTep cpelbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTANINYECKON PeIIETKH KOHKPETHOTO BEIIECTBA,

e packpbiBaTh cMbich [lepuoaunueckoro 3akona JI. I. MenzeneeBa U 1eMOHCTPUPOBAThH €r0
MOHMMAaHKe: ONHCHIBaTh M XapaKTepus3oBaTh TabnauuHyro ¢opmy Ilepuoanyeckoil cuctembl
XMUMHUYECKUX AJIEMEHTOB: pazlinyarh MOHATUS «TJaBHas moArpynmna (A-Tpymma)» U «moOouHas
noarpynna (b-rpymma)», maneie u OoyblIME MEPUOABI, COOTHOCUTH 0003HAYEHHS, KOTOpPHIE
UMEIOTCS B TEPUOJMYECKON Talnuile, C YHUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsll sApa, oOlIee YUCIO dIEKTPOHOB M paclpeesieHue ux
0 DJIEKTPOHHBIM CIIOSIM), OOBIACHATH 00II[Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COCIUHEHUW B MpejesaXx MajlblX MEPUOJ0B M INIABHBIX MOJATPYHI C YYETOM CTPOCHHS UX
aTOMOB;

® KITaCCU(UIIMPOBATh XUMHYECKHUE D3JEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMUMHUYECKHE
peakiuu (1Mo YMCIy U COCTaBY YYacTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEMJIOBOMY 3¢ (deKTy, mno
W3MEHEHUIO CTEMEeHEel OKUCIEHUSI XUMUYECKIX IIEMEHTOB);

® XapaKTepH30BaTh (OMHUCHIBATh) OOIMMEe U cHenuUYecKue XUMHUYECKHEe CBOKCTBa
MPOCTBIX U CIOXKHBIX BEUIECTB, MOJTBEPXkIAasi ONMUCAHUE MPUMEPAMU MOJIEKYISIPHBIX U MOHHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;



® COCTaBJIATh YPABHEHHUS JJICKTPOJIUTHYECKON AUCCOLMAIIMM KUCIOT, IIEJIOYed M COJIeH,
MOJIHBIE M COKpAIIEHHBIC YpaBHEHHS pEaKUuii HOHHOTO OOMEHa, YpaBHEHMS pEaKIHid,
MOJATBEPXKIAIOIINX CYIIECTBOBAHME T€HETHMUYECKOM CBSI3M MEXKJy BEIIECTBAMHU Pa3IMYHBIX
KJIaCCOB;

® PACKpBIBAaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIUNA TOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEAKIIHil;

® [[POTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MO>KHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUM B Pa3JIMUHBIX YCIOBHSIX;

® BLIUUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JOJTF0 XUMHYECKOTO JIEMEHTa 10 (OpMyJie COSAMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
MPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMHUECKOW pEaKIlvi;

ecoOMIOaTh MpaBWiIa IMOJIb30BAaHHWA XMMMUYECKOM mocynod W J1abopaTOpHBIM
000pyI0BaHUEM, a TaKXKe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIUSIMH
M0 BBHITIOJIHEHUIO J1AaOOPATOPHBIX XUMHUYECKUX ONBITOB MO TMOJYYCHHIO U COOUpaHUIO
ra3000pa3HBIX BEHIECTB (aMMHUaKa U YTIIEKUCIIOTO Ta3a);

® IPOBOJINTH PEAKIIUH, TMOATBEP)KIAIOIINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpomMua-, WOAWA-, KapOoHaT-, (ocdar-, cummkar-,
cynb(dar-, THIPOKCUI-WOHBI, KATHOHbBI aMMOHHS W HWOHBl HW3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTaHMUECKUX BEIECTB;

® IPUMEHSTh OCHOBHBIC OTEPAIMH MBICIUTEILHON NEATETbHOCTH — aHAIW3 W CUHTE3,
CpaBHEHHE, 0000IIeHNe, CUCTEMATH3AI1I0, BhISBICHUE TPUYUHHO-CIIEICTBEHHBIX CBS3eH — AJIs
M3YYEHHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUil, €CTEeCTBEHHO-HAYYHbIE METOAbI TTO3HAHUS
— HaOJIIO/ICHHE, H3MEPEHNE, MOJISTTUPOBAHKE, SKCTICPUMEHT (peabHBIM U MBICJICHHBIN).



COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumun. Ponb XuMHM B KM3HM 4YEJNOBEKAa. XHWMHS B CHUCTEME HayK. Tena u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX Mo3HaHus B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMeceil.

ATOMBI M MOJICKYJIbl. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XHMHUYECKHX DJIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas Qopmyna. BaneHTHOCT aTOMOB  XMMHYECKUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAst
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Mouib. MousipHass macca. B3anMoOCBsI3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COCTMHEHUH.

dusnueckue M XUMHYECKHE SBJICHHS. XUMHYECKas peakuus M e€ NpHU3HAKH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccuukanus XMMHUUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYIOH, MpaBUjiaMd padbOTHl B Ja0OpaTOpuud W MpUEMaMHU
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYNKE, KHUTIEHUE M KOHJEHCAIMs BOJbI) U XUMHUYECKHUX (TOpPEHHE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3liokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasioxkenue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pEe3yJbTaTOB MPOBEACHUS OIbITa, WLIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHHs] MacChl, CO3/aHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucimopong — 37IeMEHT M MPOCTOE BELIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3nYecKue U XMMUYECKHE CBOMCTBA (PEaKIMH TOPEHHS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemnoBoit 3ddexr Xumuyeckoil peakuuud, TEPMOXUMHUYECKHE YpaBHEHUS, OK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bonmopon — »snemeHT u mpoctoe BemlecTBO. HaxokaeHue Bogopoga B IPHUPOAE,
(buznueckrue U XuMUYeCKHe CBOWCTBA, MPUMEHEHHUE, CIOCOOBI moTydeHus. Kuciaorsr u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBorcTBa BOoAbl. Boma kak pactBoputens. PactBopbel. HaceleHHble u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmyeckux coenuHeHuil. Okcunpl. Knaccudukamuss OKCHIIOB:
coneoOpa3yromue (OCHOBHBIC, KUCTIOTHBIE, aM(OTepHBIC) U HecoeoOpasyroniue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Kraccudukanus OCHOBaHWH: IIENOYM W HEPACTBOPUMBIE OCHOBAHWSL.
Homenknarypa ocHoBanmil. ®Pu3nueckue M XUMHYECKHE CBOMCTBA OCHOBaHuM. l[lomyuenue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciot. @uU3ndecKkue U XUMUYICCKHE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coseil. @usnueckue U XUMHUYecKUe cBoiicTBa cosield. [lomyuenue
COJIEH.

['eneTnyeckas CBsI3b MEXy KJIACCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OTPEJICIICHHE COJACpPKAHUs KUCIOPOIa B BO3MyXe, MOJydYeHUEe, COOUpaHue,
pacro3HaBaHWE W HM3yYEHUE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOKHO HCITOJIb30BaHKME BHAEOMATEPHAIOB), HAOMIOACHNE 00Pa3IOB BEIIECTB KOJIMYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHCTBHME BOJABI C MeTa/UlaMd (HaTpueM W KajbliieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeicTBust okcuma meau (I1) ¢ pacTBOpoM cepHO# KHCIOTBI, KHCIOT C METalaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuyeckuii 3akon u Ilepuoamyeckasi cucrema xumuuyeckux jiaemenros /. WU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[IepBpie MONBITKH KJIACCU(DUKALUYA XUMHUYECKUX 3JIeMEHTOB. [IoHsATHE O TpyInax CXOAHBIX
AJIEMEHTOB (IIENIOYHBIE M MIENIOYHO3EMENbHbIE METalIbl, TaJlOTeHbl, HHEpPTHBIC TIa3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. Ilepuoamueckas cucrema xumuueckux »syemeHtoB /[l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune aromoB. CocrtaB artomHbIX saep. HWM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBhIX 20 XuMudeckux 3neMeHToB [lepruoanyeckoil cuctemsl
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUsI pajiiyca aTOMOB XMMUUYECKHUX 3JIEMEHTOB, METAINTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U MEPUoIaM.



3nauenue [lepuonnueckoro 3akona u lleproauyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumudeckas CBS3b. KoBanientnas (monstpHast u HEToJIsIpHAst) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMUYECKUX 371eMEHTOB. IOHHAs CBSI3b.

Crenenp  okucneHus.  OKUCIUTENBHO--BOCCTAHOBUTEIbHBIE  peakiuu.  [Iporeccsl
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEMIECTB META/UIOB M HEMETAJUIOB, B3aWMOJICHCTBUE THUIPOKCHIA
LIMHKA C PAcTBOPAMU KHUCJIOT U IIEJIOYEH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMIUX TPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnwie ceasu

Peanuzarust MeXNpeIMETHBIX CBSI3€U MPU U3YyYEHUU XUMHUHU B 8 KJIAcCe€ OCYIIECTBIISETCS
Yepe3 HCIMOJb30BaHHE KaK OOIIMX EeCTECTBEHHO--HAyYHBIX TOHSATHH, TaK W TMOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEeHHO--HAyYHbIE TOHSATHUS: Hay4dHbId (DaKT, TUMOTE3a, TEOPHUs, 3aKOH,
aHaluW3,  CHUHTE3,  Kiaccuukanus,  TMEePUOJUIHOCTh,  HAOMIO/EHWE,  DKCIIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusmka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIHA, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (PU3WYECKHUE BEITWYUHBI, €AUHUIIBI U3MEPEHHS, KOCMOC, TIJIaHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rtuapocdepa, MHHEpadbl, TOPHBIE TOPOIBI, IOJIC3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTtBo 1 XUMHYeCKasi peaKIus

[lepuonuueckuii 3akoH. Ilepumoanueckas cucrtemMa xuMuueckux oanementoB JI. U.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuoanueckoil cucreMe U CTpOGHUEM UX aTOMOB.

CrpoeHnue BemiecTBa: BUABI XUMHYECKON CBSI3U. THIMBI KPUCTAIMUECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BeIIecTB. XHMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XuMU4ecKHX peakluid MO pa3IUYHbIM MpH3HAKaM ([0 YUCTY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemaoBoMy 3(hdekry, Mo H3MEHEHUIO CTeleHeu
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctn xuMUUeckod peakiuu. [loHaTtue 06 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCAUTENBPHO-BOCCTAHOBUTEIBHBIE PEAKIUM, JJIEKTPOHHBIM OallaHC OKHUCIIUTEIbHO-
BOCCTaHOBUTENbHON peakuuu. CocCTaBICHUE YpPaBHEHHI OKHCIIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3M€KTPOIUTHUECKON AMCCOLUALMU. DJIEKTPOJIUTHI U HEDIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MexXaHM3M JUCCOLMAlMM BEUIECTB C pPa3jIMYHbIMM BHJAMHM XUMHYECKOW CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu monHoro oOMeHa. YciioBUs IPOTEKaHUS peakUUid MOHHOTO OOMEHa, NOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTHUECKOM auccouuanuu. KauecTBeHHble peaklUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil 3Kcnepumenm:

03HAKOMJIEHHE C MOJENISIMHM KPUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakuu OT BO3JACHCTBHS pa3lIMYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOLIUX MpPHU3HAKU MPOTEKaHHs peakiuil MOHHOro oOMmeHa (oOpazoBaHue
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKHX BELIECTB C IOMOIIbI0 KAaYeCTBEHHBIX pEaKIUil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJjuibl M MX COeIUHEHHA

OOmast xapakrepucTHka rajgoreHoB. OCOOCHHOCTH CTPOCHMsI aTOMOB, XapaKTEpHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XUMHUYECKHE CBOMCTBA Ha MpHMeEpe XJopa (B3aUMOACHCTBHE C MeETaJJIaMH, HEMETaJUIaMH,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 371eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJopoJ, CTpoeHue, (u3ndeckue M Xumudeckue cBoicTBa. OKCHIBI cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKallie B OCHOBE IPOMBIIIIEHHOTO CIoco0a MOyuyeHus CepHOM KHUCHoThl. [IpumeHnenue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3[yXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapaktepucTuka 3meMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHMsS aTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckre cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUYECKHE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEpPATbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznuyeckne n xummuueckue cpoiicrea. Oxcuna docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENCHH OKHCICHHS. YTIEepO], ATIOTPOIHBIE MOIU(PHUKAIINH, PACIPOCTPAHEHUE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUE U XMMUYECKHE CBONCTBA, JEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJy4YeHHE U NPUMEHEHHE. DKOJOrndeckue npoOiieMbl, CBsI3aHHbIE ¢ OKcHIoM yriepona (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuusi Ha  KapOoHaT-uoHbl. Mcnonp3oBanue  kapOOHaTOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX Yriepoia
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WUCTOYHUKU YTJIEBOAOPOJOB (Yrojib, MPHUPOJAHBIN ra3, HedTh), NPOAYKTH UX mepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOICTBa, MOJydeHHE U MPHUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHalibl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

n3ydyeHue oOpa3loB HEOPraHUMYECKUX BELIECTB, CBOICTB COJITHOM KHCIIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEaKIUil Ha XJOPUI-UOHBI U HAOIIOJIEHUE NMPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHMsI, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMH a30Ta, ¢ocdopa U MX COCAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH amMMOHHMA U ¢docdaT-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, ¢QyiepeHa, O3HAKOMIJIEHHE C MPOLECCOM aJCcOpOLUU PpPacTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAaT-MOHBl M M3y4Y€HHE TNPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C MpPOAYKIHEH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepUCTHKAa XHUMHYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHHMU WX
noJjioxkenud B [lepuoanueckor cucreMe xumuueckux anemMeHToB . . MenneneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIKe crnocoObl MoJydeHHus] MeTaJjIoB. [loHsATHE O KOPPO3WH METasUIoB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[{esrouHbIe METAIUIBL: MOJIOKEHUE B [leproanyeckoil cucteMe XMMUYECKUX 3IEMEHTOB JI.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B mpupoje. OU3nMUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[lenoyHO3eMENBHBIE METAJUIBI MarHud W KalblUMil: moJiokeHwe B llepumoanueckoi
cucreme xumuyeckux snemeHToB J[. WM. MenneneeBa, CTpoeHHME MX aTOMOB, HAXOXXICHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunmil: nonoxenue B llepnommueckont cucrteme xumuuyeckux snemeHtoB [ M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenne B Ilepuommyeckoil cucreme xuMuueckux »siemeHToB JI. U
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJAeHHE B Tpupoje. Ousznueckne u XUMHYECKHE CBONCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMud METaUIOB U CIUIAaBOB, MX (U3NYECKUMHU CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
KaJusl U Kanblus (BO3MOXKHO HCIOJIb30BAaHUE BUAECOMATEPUAJIOB), UCCeI0BaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKAa1Ias cpena

BemectBa u maTepuasibl B TOBCEJHEBHON JKM3HU 4YeJOBEKa. be3omacHoe MCIoJib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKPYXKAlolIel cpenbl (MpeneinbHasi JOMyCTUMasi KOHIIEHTpaIHsI
BemecTs, nanee — [1JIK). Posb xuMuu B penieHnu 5KOJIO0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3lioB MaTepuanoB (CTEKIIO, CIIIaBbl METAJIOB, MTOJTMMEPHBIE MaTepUaIbl).

Mescnpeomemmnuoie céazu

Peanuzaiust MeXnpeaMEeTHBIX CBSI3€U MpU U3YyYEHUU XUMUU B 9 Kiacce OCYIIECTBISETCS
4yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOm1re ecTecTBEHHO-HAYYHBIC TOHITHUS: HAYUYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHHTE3, Kiaccu(uKamus, NEepUOJUYHOCTb, HAOMIOACHUE, SKCIEPHUMEHT, MOJCIUPOBaHHE,
U3MEpEHUE, MO/ICNb, SIBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHsI, MATEPHAIIBL.

dwusmuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUI, HW30TOIBI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSIHME BEIIECTBA, T'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorusi: ¢ortocunHTes, apixanwe, Ouocdepa, IKOocMCTeMa, MHUHEPAIbHBIC YIOOpEHMUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, rtuapocdepa, MHHEpadbl, TOPHbIE TOPOABI, TOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aToMma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOTeKa HOK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo0.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

Xumus 8 xkmace Yueonuk - 'abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A. AKIMoHEpHOE
obmectBo «M3marenscTBoy, «IIpocBemenuey

Xumus 9 kinace. Yueonuk - Kysunenosa H.E., TutoBa .M., I'apa H.H. Axunonepnoe
obmectBo «M3marenscTBoy, «IIpocBemenues

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Haranbs [TaBnoBa: Xumus. 8 kinacc. KonTposbHble 1 camocTosiTenbHble padoThl. K yueOHHKY
O.C. I'abpuensna, U.I'. OctpoymoBa

Anexkcannp BpyOneBckuit: Xumus. Bech MIKOJIBHBIN KypC

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

SKmacc (yaklass.ru)

PDIII: https://resh.edu.ru/subject/29/

OI'AOY Akagemus Munmnpocsernenus Poccun: https://apkpro.ru/



https://www.yaklass.ru/?h&ysclid=lmofy87szy466192809
https://resh.edu.ru/subject/29/
https://apkpro.ru/




	​​ Наталья Павлова: Химия. 8 класс. Контрольные и самостоятельные работы. К учебнику О.С. Габриеляна, И.Г. Остроумова

