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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBarenbHON IPOrpamMMBl OCHOBHOTO oO1ero o0Opa3oBaHMs,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM IMPENoJIaBaHusl y4eOHOro
npenMera «XuUMHS» B 00pa3oBaTeNbHBIX —OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma nmo xumuM Ha€T MPEICTABICHUE O LIEJAX, OOIIel CcTpaTeruu
oOy4eHHs, BOCIHUTAHUS U PA3BUTHUS OOYYAIONIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIepIKaHHeE,
MpeAyCMaTpUBaET PACHpPEEICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHE IIO
pazjieliaM M TeMaM MPOrpaMMbl MO XHUMHH, OMNPEAETSCT KOJIMYECTBEHHbIC U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEN0BATEIbHOCTh HM3YYEHUS XUMHUH C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO TMpOIecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcsi, ONpenesseT BO3MOXKHOCTH MpeaMeTa it
peanuzaiuu TpedoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTeIbHOM
IIporpaMMbl Ha YPOBHE OCHOBHOT'O 00I1Iero oOpa3oBaHus, a TakyKe TpeOOBaHUH K
pesynbTaTaM OOydYeHHMs] XMMHUM Ha YypOBHE ILeJiel HM3y4eHHs MpeaMera |
OCHOBHBIX BHUJOB Y4€OHO-ITO3HABATEIIbHOM AESATENBHOCTH OOYyYaroulerocs Io
OCBOCHHIO Y4EOHOT0 COJEPKAHMS.

3HaHUWE XUMUU CIYXKUT OCHOBOU sl (DOPMUPOBAHUSI MHUPOBO33PECHUS
00y4aroIierocs, ero MpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
poOJIb UrparoT HOpMHUPYyEMbIE XUMHUEH MPEICTABICHUS O B3aUMOTPEBPALIICHUIX
SHEPruu U 00 SBOJIIOIIMYU BEIIECTB B MPUPOJIC, O MYTAX PEUICHUS TII00aTbHBIX
poOJieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
MUIIEBOIN M KOJIOTUYECKON O€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET pealu3aiiil  BO3MOXXHOCTEH JUIsi  CaMOpasBUTHUS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIHOHATBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHNE MBIILIICHUS U TBOPUYECKUX CIIOCOOHOCTEH
0oOydJaronmxcsi, HAaBBIKOB WX CAMOCTOSTEIBHOW yUEeOHOU NEeATEeNbHOCTH,
AKCIIEPUMEHTAJBHBIX M HCCJIEA0BATENIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATBLHOM 1eITeIbHOCTH;



3HaKOMHUT CO CIeUU(UKON HAay4YHOI'O MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IUIAJa HA EAUHCTBO IPUPOABI M  YEJIOBEKA, SBIACTCS
OTBETCTBEHHBIM 3TalloM B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOI IPaMOTHOCTH
00yyJarommxcs;

croco0CcTBYeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHUS K €CTECTBEHHO-
HAay4yHbIM 3HAHWUAM, K IIpUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIax B
AKOJIOTMYECKOE 00pa30BaHue 00ydaroIUXCsl.

JlaHHble HaMpaBiIeHHUs B OOYYEHHH XUMHHU 00€CTIEUHBAIOTCS CTIeU(PHUKON
colepkaHusl y4yeOHOro TMpeAaMeTa, KOTOPbIA SBISETCA NEeAaroruyecku
aJIalITUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEACIEHHOM 3Tare
€€ pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIIEr0 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOMIMMUCS CUCTEMBI NIEPBOHAYAIBHBIX MOHATUNA XWMHH, OCHOB
HEOPraHWYEeCKOM XHMHMM M HEKOTOPBIX OTHAEJIBHBIX 3HAYUMbBIX IOHSATHH
OpraHU4eCKON XUMUU.

CrpyKkTypa cofepaHusi IporpaMMBbl 10 XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO Moaxoaa K €€ uzydenuto. CopepxaHue CKIaIbIBACTCA U3 CUCTEMBI
MOHATUM O XMMHYECKOM »JJIEMEHTE M BEIIECTBE M CHUCTEMbl TMOHATHA O
XUMHUECKOM peakuud. OOe 3T CHCTEMBbl CTPYKTYPHO OpIraHM30BaHbl IO
OPUHLMIY ITOCJIEI0BAaTEIbHOIO Pa3BUTUS 3HAHMM HAa OCHOBE TEOPETHUYECKHUX
MPEACTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XUMUMY;

— YUYEHUS O CTPOEHUM aTOMa U XUMHUYECKOM CBA3H;

— TMPEACTaBICHUN 00 SJIEKTPOJUTUYECKON JHUCCOLMAIMM BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pPacCMaTPUBAIOTCA HA OCHOBE SMIIMPUYECKU
MOJIyYEHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEJOBATEIBHO OT
OTHOTO YPOBHA K JpyroMy, BBIIOJHSAS (QYHKIUM OOBSICHEHUS U
IPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPaKTHUYECKOIrO
NPUMEHEHUS U TIOJyYEeHHS U3y4aeMbIX BEIIECTB.

OcBoenne mporpaMmbl MO XHUMHU CHOCOOCTBYET (hOPMHPOBAHUIO
IIPEACTABIICHNS O XUMUYECKOW COCTABIISAIOIIEH HAyYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOHM MpPUPOJBI, [IECHHOCTHOIO OTHOIICHHS K HAay4HOMY 3HAHHUIO U
METOJIaM IIO3HaHUs B Hayke. M3ydeHne XUMUU NPOUCXOIUT C IPUBJICYEHHEM
3HaHUU W3 paHEee H3YYEHHBIX YUYEOHBIX NpeaMeToB: «OKpyKaroluid MHPY,
«bunonorus. 5-7 knacce» u «®Pusuka. 7 Kmace».



IIpy wu3yyeHUHM XUMHHM HPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON
JESTEIbHOCTH YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya yyeOHOrO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbI XMMHUYECKUX
3HaHUW — BaXXHEHIMX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKHUX
MOJIO’KEHUH, TOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, si3blKa
HayKH, B MPUOOLICHNH K HAYYHBIM METO/IaM MO3HAHUA MPU U3yUYEHUU BEIIECTB
Y XUMHYECKHX peakiuii, B YOpMUPOBAHUH U PA3BUTUU MTO3HABATEIBHBIX YMEHUHN
U UX NPUMEHEHUU B y4eOHO-TIO3HABATEIILHOM M y4eOHO-UCCIEI0BATEIbCKON
JESITeIbBHOCTH, OCBOCHUM NIpaBWJl 0€30MacHOro oOpallleHusi ¢ BEIIECTBAMU B
MIOBCEIHEBHOM JKU3HU.

[Ipu u3yyeHnn XMMUHM Ha YPOBHE OCHOBHOI'O 00IIEr0 00pa30BaHUsI BA)KHOE
3HaYeHHUE MPUOOPENN TaKUE IEIH, KaK:

— (QopMuUpOBaHHE MHTEJUIEKTYaIbHO pPAa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHuUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHIATHIO PEIIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBHSIM KU3HU;

— HampaBlIEHHOCTh OOydYeHHs Ha CHCTEeMAaTUYECKOE MPHUOOIICHHE
oOy4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATENIbHON JIESITEIbHOCTH, HAYYHBIM
METOoJaM MO3HaHMs, (POPMUPYIOIMIMM MOTHBALUIO U PA3BUTHE CIOCOOHOCTEH K
XUMHH;

—  olbecrieyeHWEe  YCJIOBMiH,  CHOCOOCTBYIOIIMX  NPHOOPETEHUIO
OOy4JarolmMMHUCSL ~ OMbITa  PAa3HOOOpPA3HON  AESITENHbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETCHIIMI), WMEIOIINX
YHHUBEpCaJIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

— (QopMupoBanue o0meH (QYHKIIMOHATIBHON M €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUH OOBSICHITH W OIICHUBATH SIBICHUS
OKpY>KaroIIero MHpa, UCTIONB3YSl 3HAHUS W OIBIT, MOTYYCHHBIC TIPH HU3yUYEeHUU
XUMHH, TIPUMEHSATh WX IpPU pPEUIeHHH MNpoOJeM B TOBCETHEBHOM >KU3HH U
TPYZOBOU EATEIILHOCTH;

— (¢opMupoBaHUe Yy OOy4arolUXcs TyMAaHUCTUYECKUX OTHOIIEHU,
NOHUMAaHHUs EHHOCTH XWMHUYECKUX 3HAHWHA JUISI BBIPAOOTKH JKOJOTHYECKH
11eJ1ecO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JAESITEIBHOCTH B IENSIX
COXPAHEHUS CBOETO 370POBbs U OKPYXkKAIOIIeH MPUPOAHOMN CPEIbl;

— pa3BUTHE MOTUBAIUHA K OOYYEHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAaHUI0 HA OCHOBE YCBOEHHMS OOIIEYETIOBEUECKUX LEHHOCTEH,
TOTOBHOCTU K OCO3HaHHOMY BBIOOPY MPOQUIIS U HANIPABICHHOCTH JalbHEUILIETO
00yueHus.



OOGmiee yuca0 4YacoB, OTBEAEHHBIX JUIl WM3YUYCHHS XUMHUHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COIEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHauyajibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMuUM B )KM3HU YEJIOBEKA. XUMUA B CUCTEME HAYK.
Tena u BemiecTBa. PuU3MUECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BemecTB. [loHsTHE 0 MEeTOAAaX MO3HAHUS B XUMUU. YUCThIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKUX
aneMeHTOoB. [IpocThie U CloXKHbBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHTENbHAsh aTOMHAas Macca.
OTtHocuTeNbHAs MOJIEKYJIsipHast Macca. MaccoBast 10Jisl XUMHUYECKOTO JIEMEHTA
B COCJIMHECHUM.

KomnuectBo BemectBa. Monb. Monsippas  Macca.  BzaumocBsa3b
KOJIMYECTBa, MAacChl U YWCJIa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo
dbopMynamM XUMHUYECKUX COCAMHEHUM.

duznyeckue W XUMHUYECKHUE SBJICHUS. XHUMHUYECKas peakiuss u ee
MpU3HAKU. 3aKOH COXPAHEHUsS MAacChl BeENIECTB. XHMHUYECKUE YpaBHEHHS.
Knaccudukanus XuMuueckux peakiuii (COeTMHEHUS, Pa3JIOKEHUS, 3aMEIIECHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUUYECKOU MOCY10i, MpaBuiiaMu paboThI B JIaA0OpaTOpUH U
npuémamMu o0pallieHus ¢ J1a00paTOPHBIM 000PYI0BAHUEM, U3YUYEHHE U ONTUCAHUE
¢u3nUecKuX CBOWMCTB 0Opa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOJCHUE
¢usnueckux (IUIaBIeHWE BOCKA, TasHUE JIbJa, PACTHPAHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIUs BOJbI) U XUMUYECKUX (TOPEHUE CBEUHU, MPOKATUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHUE MeJia C KUCIIOTON) SIBJICHUHN, HAOII0/ICHHUE
Y ONMCAaHNUE IPU3HAKOB MIPOTEKAHUS XUMUUECKUX PEaKIUi (pa3IoKeHHne caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCUIA
Meau (Il) mpu HarpeBaHuM, B3aUMOJICHCTBHUE Kejle3a ¢ PaCTBOPOM COJIM MEIHU
(I1), wm3ydenue cHocoOOB pa3lECHUsT CMECEH: C TIOMOIIBI0 MAarHWTa,
bunpTpoBaHNUE, BBIMApPUBAHUE, TUCTWLISALMS, XpomaTorpadus, mpoBecHUE
OYMCTKH TIOBAPEHHOM COJIM, HAOIIOCHUE U OMMCAHUE PE3YIbTaTOB IIPOBEICHUS
OMbITa, WUIKOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3JlaHUE MOJENeH
MOJIEKY (IIapOCTEP>KHEBBIX ).

BaxkHeiiuue npeacraBuTe M HEOPraHUYECKUX BellecTB



Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kuciopon — a3neMeHT U mpocToe
BeliecTBO. HaxokneHue kucimopoga B Mpupojae, (Ppu3nyeckue U XUMHUUYECKHE
cBorictBa (peakuuu ropenus). Okcupawl. [Ipumenenne kucinopoma. CrnocoOsl
MOJIy4eHHUs] KHCIOpoAa B JTA0OpAaTOpUM W IPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — aJuIOTpoIHass MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUUYECKUE YPaBHEHHS,
9K30- M 3HIOTEPMHUYECKUE pEeaKkUHH. TOIUIMBO: yroib U METaH. 3arps3HEeHUe
BO3/yXa, YCWJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bopopon — snemeHT M mpocroe BemiecTBO. Haxokaenue Bogopona B
npupojie, (U3NYECKUEe U XUMHYECKHE CBOWCTBA, IPUMEHEHHUE, CIOCOObI
noxyyeHus. Kucnotsl u comnm.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

Odusnyueckue CBOMCTBAa BOAbl. Boma kak pactBoputens. PacTBOpEL.
HaceimieHuble 1 HeHaChIIEHHBIE PAacTBOPBL. PacTBOpUMOCTh BELIECTB B BOJE.
MaccoBass 101 BewiecTBa B pacTBOpE. XHUMHMYECKHE CBOMCTBA BOJBI.
OcHoBanusi. Posib pacTBOpPOB B MPUPOJE U B KU3HU yeToBeKa. KpyroBopot Bojbl
B IIpUpOJIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukanus Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHJIOB:  cojieoOpasyrome (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHbIE) W
HecoseoOpasyromue. Homenknarypa okcugoB. dusmueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanusa. Knaccudukanusi OCHOBAaHMIA: INENOYM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKHE U XMMHUUYECKHUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kuciaot. usndeckue u
XHMHUYECKHEe cBOMCTBa KuUcHOT. Psajg aktuBHoctu MetamioB H. H. bekerosa.
[Tonmy4yeHue KUCIoT.

Comu. Homenknarypa coneil. ®u3ndeckue 1 XMMAYECKHE CBOKCTBA COJIEH.
ITonydenue coien.

I'eneTnueckas CBsI3p MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepuUMenm:

KAUECTBEHHOE OIpENIEICHUE COAEpKaHUs KHUCIOpoAa B  BO3AYXE,
MoJIlyueHue, coOupaHue, pacro3HaBaHHE W HM3yUYEHUE CBOWCTB KHCIOPOJa,
HAONIIO/ICHUE  B3aUMOJICHCTBUS  BEIIECTB C KUCIOPOJOM U  YCIIOBUSA
BO3HUKHOBEHUS U MPEKPAILEHUs TOpeHusl (MoxKapa), 03HaKOMIJIEHHE ¢ 00pa3liaMu
OKCHJIOB M OIHMCAHHME MX CBOMCTB, MOJYy4YEHUE, COOMpaHUE, paclio3HaBaHUE U
U3y4YeHHE CBOMCTB BOJOPOJa (TOpEHHUE), B3aUMOICUCTBIE BOAOPOIA C OKCUIIOM
Menu (Il) (BO3MOXXHO UCIOJIB30BAHUE BHUIECOMATEPUATIOB), HAOJIOECHUE



o0pa3lioB BEHIECTB KOJMWYECTBOM | MOJb, HCCIEAOBAHHE OCOOEHHOCTEM
pPacTBOPEHHSI BEIIECTB C Pa3JIMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE
pacTBOPOB C OINPEACIEHHOM MAacCOBOM JIOJIEM PacTBOPEHHOTO BEIMIECTBA,
B3aMMO/JICHCTBUE BOJBI C MeETAJJIaMH (HAaTpUeM U KajblueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB), UCCIEAOBaHIE 00pa3Il0B HEOPTraHUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOJ0/IEHNE N3MEHEHHS OKPACKH MHIUKATOPOB B
pacTBopax KHCJIOT U LIeJIouel, n3ydeHue Bzaumojencteust okcuaa meau (I) ¢
pacTBOPOM CEPHOM KHUCJIOTHI, KHCIOT C METAJUIAMU, PEAKIIUA HEUTPpAIN3ALNH,
MOJy4€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METauia APYruM
U3 PacTBOpPA COJIM, PELICHUE dKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHeunmue
KJIACChI HEOPTAHUYECKUX COCIUHEHUI.

Iepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jieMmenToB JI. U. Mengeneesa. CtpoeHue aromMoB. XUMHYECKasi CBA3b.
OKHcINTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBbie TOMBITKH KiIacCUPUKAIMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
IpYINIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W WIEIOYHO3EMEIbHBIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yioT am(poTepHbIE
OKCHUbI U TUAPOKCHU/IBI.

[Tepuoanueckunt 3akoH. Ileproanueckas cucremMa XUMUYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONIEPUOAHAS (POPMBI
[Teppoanyeckoit cucrembl xumuueckux d3yemeHToB J[. WM. Menneneena.
Ileproger u rpynmbl. PU3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
MEPUO/Ia U TPYIIIIBI SJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHbBIX sjaep. M30Tombl. DJIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000109EeK aTOMOB MEepBHIX 20 XUMHUUECKUX 3JIEMEHTOB
[Tepuomnueckon cucremsl . . MenneneeBa. XapakTepUCTUKA XUMUUYECKOTO
3JIEMEHTA 110 €ro MnoJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUsI pajuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB,
METAINIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpymnnaM U Mepuogam.

3nauenue Ilepmoamueckoro 3akoHa u llepuoanyeckodl  cUCTEMBI
XAMHUYECKUX JIEMEHTOB ISl pa3BUTUS HayKu U npaktuku. [. . MenneneeB —
YUYEHBIN U TPAXKIAHNH.

Xumunyeckass cBsizb. KoBaneHTHast (mosisipHass M HEMOJIAPHAs) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucieHusa. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIUH.
[Tpouecchl OKKCIIEHHUsI U BOCCTaHOBIIEHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm



U3y4YeHHEe 0Opa3IOB BEIIECTB METAJIOB U HEMETAJNIOB, B3aMMOJICHCTBUE
TUAPOKCUIA LIMHKA C pacTBOPAMHM KHUCJIOT W IIEJOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHl  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIIBHBIX —PEAKIUI
(ropeHue, peakiuu pa3noKeHus, COSIUHEHHUS ).

Mesxcnpeomemmnbnie ceasu

Peann3zanuss MexXnpeaMEeTHbIX CBA3€l MPU U3YYEHUM XUMHUU B 8 Kjacce
OCYILIECTBIISIETCA Yepe3 HCIOJIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYUHBIX
MIOHATHM, TaK U MOHATHH, SBJISIFOLIUXCS CUCTEMHBIMHU JJII OT/ICJIbHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OO611e ecTeCTBEHHO-HAYYHBIC TOHITHS: HAYYHBIN (aKT, TUTIOTE3a, TEOPHUS,
3aKOH, aHalIu3, CHUHTE3, Kiaccuukanus, NEPUOIUIHOCTb, HAOIIOECHNE,
AKCIEPUMEHT, MOJCIUPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHU]I,
U30TOIIbI, pAIMOAKTUBHOCTD, MOJIEKYJIA, AIIEKTPUUECKUH 3aps/l, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, GU3MUECKUE BEIIMUMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAaHETHI, 3BE3/1bI, COoNHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYecKas peakius

[lepnoamueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX DJIIEMEHTOB
. . MenaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB NEPBBIX TPEX NEPUOMAOB, Kallvs, KalblLMs U HX
COCMHEHUN B COOTBETCTBHUU C IOJIOKEHUEM 3JIEMEHTOB B llepuomnueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BelIecTBa: BUIbI XUMHUUECKON CBSI3U. THIBI KPUCTATUTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUMNA KPUCTAUIMYECKON PEIIETKU
U BUJIa XUMHYECKOU CBS3H.

Knaccudukanys u HOMEHKJIaTypa HEOPTaHUYECKUX BEMIECTB. X UMHUECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K pPa3IWYHBIM KjaccaM HEOPraHUYECKHUX
COCIMHEHU, TeHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pEaKIHil MO pa3IudHbIM MpU3HAKaM (T10
YHUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
10 U3MEHEHUIO CTENEHEN OKUCICHUSI XUMUYECKUX 3JIEMEHTOB, IO 00PaTUMOCTH,
0 YYacTHIO KaTaiu3aTopa). OK30- U DSHIOTEPMHUUYECKHE  pEeaKIluH,
TEPMOXUMUYECKUE YPABHEHHUS.



[Tonsitue o ckopocTH XUMUYECKOM peakiuu. [loHstue 06 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakiusiX. [IoHsITHEe 0 TOMOT€HHBIX U T€TEPOTr€HHBIX
peakuusax. Ilonstue o xkatanuze. [loHSATHE O XHWMHUYECKOM pPaBHOBECHH.
@DaxkTOphl, BIUAIONIME HA CKOPOCTh XHMHUYECKOH pEaKIUH M TOJOKEHHE
XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE ~ PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakiuu.  CocTaBieHHe  ypaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi C HCIOJIB30BAHUEM METOJIa
AJIEKTPOHHOTO OajaHca.

Teopust ~ >MEKTPOIUTHYECKOW  AUCCOLMAIMM.  ODJIEKTPOJIUTBl U
HEAIEKTPOJUThl. KaTnoHbl, aHWOHBI. MeXaHW3M AUCCOLMAIUM BEIIECTB C
Pa3IMYHBIMHU BUJAaMH XUMHUYECKOU cB3U. CteneHb nucconuanuu. CUIbHBIC U
ci1a0ble 3JIEKTPOJIMTHI.

Peakuuyn wnoHHOro oOMeHa. YCIOBUS MNPOTEKaHUS pPEaKUUAd HOHHOIO
oOMeHa, TIOJIHbIE U COKpall¢HHbIE HMOHHBIC ypaBHEeHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWM U COJIell B CBETE NPEJACTaBICHUN OO 3JIEKTPOIUTHUECKON
auccormanui. KauectBeHHbie peakiiuu Ha HOHBL. [loHATHE O THAPOIN3E COEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCJISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKON peakiiuu
OT BO3JIEHCTBHUS PAa3IMUYHBIX (HaKTOPOB, MCCIEIOBAHHE DJIEKTPOIPOBOIHOCTH
pPacTBOpPOB BEMIECTB, MpOIECCa AUCCOIMAIMN KHUCIIOT, IIEIoYer H Ccoiel
(BO3MOXKHO HCHOJB30BAaHUE BHJIEO MaTepuajoB), MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKK TPOTEKAHUS PEAaKIUid HOHHOTOo OOMeHa
(oOpazoBanue ocajaka, BbIJCJIEHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WITIOCTPUPYIOMIUX TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHue, peakiiy pa3ioKeHUs, COeIMHEHN ), PaCIIO3HaBaHNE HEOPTaHUUECKUX
BEIIECTB C TIOMOIIBI0O KAaYeCTBEHHBIX PEAKIMA HAa WMOHBI, PEIICHHE
AKCTIEPUMEHTAIILHBIX 3a/1a4.

HemeTa/uibl 4 MX cOeTUHEHUS

OO6mass xapakTtepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue U (pU3nvecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKME CBOMCTBA Ha IIpUMEpe XJopa
(B3auMOJeHCTBUE C MeTaJlJlaMH, HEMEeTalllaMM, IIeiao4aMu). XJIOPOBOJIOPO/I.
ConsiHast KMCIIOTa, XMMUYECKUE CBOMCTBA, MOJyYeHUE, puMeHenue. Jleiictue
XJIOpa ¥ XJIOPOBOJOPOJia Ha OpraHU3M 4YesioBeKa. BakHeliue XJI0puabl U UX
HAXO0XJICHUE B IPUPO/IE.



O6mas xapakrepucTtuka meMeHToB VIA-rpynmbsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u pu3nNUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHUCIOPOAa U Cepbl. AJIOTPONHBIE MOIU(PUKALNUN
KUCopoAa U cephl. XUMUYECKUE cBoWcTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
dusznueckne M XUMHUueckue cBoMcTBAa. OKCHUIBI CEpbl Kak MPeACcTaBUTENN
KHUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, (U3HUYECKHME U XMMUYECKHE CBOWCTBA
(oOmue Kak MpeAcTaBUTENsS Kacca KHUCIOT W Crenu(puiecKue). XUMHUIECKUe
pEeaKlMHy, JIeKAIIME B OCHOBE MPOMBIIUIEHHOTO CHOCO0a IMOJYyYEeHUS CEpHOM
KUCHOTHL. [IpuMenenne cepror KUCHOTHI. COM CEPHOU KUCIOTHI, KAY€CTBEHHAS
peakuusi Ha cynbdaTr-uoH. HaxoxaeHue cepbl U €€ COCNUHEHUN B MPHUPO/IE.
XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIolIeW Cpelbl COCIUHEHUSIMH  CEphI
(KUCIIOTHBIE JIOXIW, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpALCHUS.

O6mas xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIEHUS. A30T, paclipOCTPAaHEHUE B IPUPOJIE,
dusnueckue u xumMudeckue cpoiictBa. KpyroBopot azora B npupoje. AMMUAK,
ero (gu3nyeckne M XMMHYECKUE CBOMCTBA, MOJy4yeHue U npumenenue. Conu
aMMOHUSI, X (PU3NUECKUe U XUMUYECKUE CBOMCTBA, MpruMeHeHue. KauecTBeHHas
peakiysi Ha UOHBI aMMOHUS. A30THAasl KHUCIIOTa, €€ MoydeHue, Gu3nveckue u
XUMUYECKHME CBOMCTBa (OOIIME Kak TMPENCTAaBUTENs Kacca KHUCIOT U
cneuuduyeckue). Mcmnonp3oBaHue HUTPATOB M COJIEH aMMOHHUSI B KauyeCTBE
MUHEpaIbHBIX yAOOpeHHi. XUMUYECKOE 3arpsi3HEHHE OKpYKarolehd Ccpenbl
COCIMHEHUSIMU a30Ta (KHCIIOTHBIE IOXHW, 3arpsi3HEHHE BO3]yXa, MOYBBI U
Bog0éMOB). Dochop, amnorponHbie Moaubukanuu QGocdopa, uU3NUECKUE U
xumudeckue cpoiictBa. Okcun docdopa (V) u hochopnas kuciora, Gusndeckue
U XUMHUYECKHE CBOICTBa, mosydeHue. Mcnonb3oBanue ¢ocharoB B KayecTBe
MUHEpaIbHBIX YI0OpEHUH.

O6mras xapakrepucTtuka meMeHToB |V A-rpynmbel. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHHS. YTIEpOJd, aNIOTPOIHBIE
MoaudUKaIMK, PacCHpOCTPaHEHUE B MPHUPOJE, (PU3NYECKHE W XUMHYECCKUE
cBoricTBa. Ancop6ius. Kpyropopot yrieposa B mpupoje. Okcuabl yriaepojaa, ux
dbu3udyeckre U XUMHUYECKHE CBOMCTBA, JCHCTBUE HA >KUBbIE OPraHU3MBI,
MOJIyYeHUE W MPUMEHEHHE. DKOJIOTHYECKUE TIPOOJIEMBI, CBI3aHHBIE C OKCHUIOM
yraepona (IV), runore3a 1100ambHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
s dexT. YrosnbHas KUCIOTa U €€ COJIU, UX (PU3UUECKUE U XUMUYECKHUE CBOMCTBA,
nojiyueHue u npumeHeHue. KauecTBeHHass peakuuss Ha KapOOHaT-MOHBI.
Hcnonb3oBanre kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBILIIEHHOCTU U CEIBCKOM
XO35UCTBE.



[lepBoHavyasibHbIe TIOHATHS OO0 OpPraHMYECKUX BEIHIeCTBaX Kak o
COCIMHEHUSIX Yriiepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TaHOJ, TJIMUEPHH,
yKCcycHass kucinora). llpupoaHble HCTOYHMKKA  YIJIEBOJOPOAOB  (YroJb,
MIPUPOIHBINA Ta3, HEPTh), TPOIYKTHI UX TIepepadoTKu (OCH3MH), UX POJb B OBITY
U NpOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOrMYEeCcKH BaXKHBIX BEIIECTBAX: JKUPAaX,
Oesikax, yrieBojax — M UX POJM B KU3HU 4eloBeKa. MaTepualibHOE €IMHCTBO
OpPraHUYECKUX W HEOPTAaHUUECKUX COCAMHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, IMOIYYCHHE U
npuMmenenue. CoenuHeHus: kpemHusi B npupoje. OOmue mnpencraBieHus 00
okcuje kpeMuus (1V) u kpemuueBoit kuciaore. CUITMKAThI, UX UCIIOIb30BaHUE B
OBITY, B IPOMBIIIIECHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobiemMbl 0€30MacHOTO UCTIOIb30BAHUS
CTPOUTENBHBIX MAaTEPUAIOB B TOBCETHEBHOMN KU3HH.

Xumuueckuii IKCnepumMenm:

U3y4eHue 00pa31ioB HEOPraHNUYECKHUX BEILIECTB, CBOMCTB COJITHOM KUCIIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX pEaKIMi Ha XJOPUI-UOHBI M HaOJIIOJCHUE
MIPU3HAKOB MX MPOTEKAHMSI, OIBITHI, OTPAKAIOIINE (PU3HMICCKUEC U XUMHUICCKUE
CBOMCTBa TaJIOr€HOB M HX COEIMHEHHA (BO3MOXKHO MCIOJb30BaHUE
BUJICOMATEPUATIOB), O3HAKOMJIEHHE C 00pas3lamMu XJIOPUAOB (TajJoreHUI0B),
O3HaKOMJIEHHE ¢ oOpa3namMu cepbl U €€ COEIUHEHUSIMH (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEpPUANIOB), HAONIOJEHHE Mpouecca OOyIJIMBaHUS
caxapa NOJ JCUCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, H3Y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHUCJIOTHI, MPOBEIACHUE
KaueCTBEHHOW peakluuu Ha CcynbpaT-uoH © HAOMIOJIeHHe TMpu3HaKa e¢
IPOTEKaHMs, 03HAKOMJICHHE C (PU3NYECKUMU CBOMCTBaMHU a30Ta, (ochopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U (PocHOpHBIX YIOOpeHUH, mojiydeHrue, coOupanue, pacro3HaBaHUe U
M3y4YeHUE CBOWCTB aMMHAaKa, MPOBEICHHE KAYECTBEHHBIX DPEAaKIUi Ha HOH
aMmMoHUST W ¢ochaT-MOH U U3YYEHUE TPU3HAKOB UX TMPOTEKAHMS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MENIbIO (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJENEeH KPUCTALTMYECKUX
pemérok anMasa, rpadura, QyaepeHa, 03HaKOMJICHUE C MPOLIECCOM aJICOPOITUU
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U YCTPOMCTBOM MPOTHUBOTa3a,
NoJIyueHue, coOnpaHue, pacrio3HaBaHUE U U3yUeHUE CBOWCTB YTIIEKUCIIOTO rasa,
IPOBE/ICHUE KAYECTBEHHBIX PEAKIIM Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHUE
OPU3HAKOB MX NPOTEKaHWs, O3HAKOMJICHHUE C MPOAYKIMEH CHIMKATHOM
IPOMBIIIEHHOCTH, pEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «Baxueime
HEMETAJUTBl U UX COSTUHCHUS.



MeTaJsibl 1 X COeIMHEHUS

OOmast xapakTEepUCTHKAa XHMHUYECKHUX JJIIEMEHTOB — METAUIOB Ha
OCHOBAaHHUH UX MOJIOKEeHHs B [leproandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa u ctpoeHusi atroMoB. CTpoeHHe MeTallioB. MeTayindeckast
CBSI3b M METAJUIMYECKAas KPUCTAJUIMYECKAS PEIIETKA. DIEKTPOXUMUUYECKUMN PsII
HaIpsDKEHU MeTauioB. PU3MYECKHE M XHMHUYECKHE CBOMCTBA METAJUIOB.
OO6mue crnocoOsl moMy4yeHUs: MeTauioB. [loHSATHE O KOpPpO3WM METaJUIOB,
OCHOBHBIE CIOCOOBI 3amUTBl HMX OT Koppo3uu. CmnaBel (CTalb, YYTYH,
TIOpATIOMUHUNA, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{eno4HbIE METAIUIBL: TIOJIOKEHKE B Ileproaudyeckoi cucteMe XMMUIECKUX
anemeHToB J[. . MenaeneeBa, CTpOEHHE UX aTOMOB, HaX0KJICHUE B IPUPO/IE.
du3znyeckre 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaius ). OKCUabl U
TUAPOKCUIIBI HaTpus M Kanus. [IpuMeHeHHe IIETOYHBIX METANIOB M HX
COCIMHEHU.

[I{enoyHO3eMENbHBIE METAJUIBI MAarHuid W KaJblUW: TIOJIOKEHUE B
[Tepnoanueckoit cucreme xumuueckux nemMeHToB Jl. 1. Menaeneesa, ctpoeHue
UX aTOMOB, HaxoxieHue B mnpupojae. Pusnueckue M XUMHUUYECKHE CBOMCTBA
MarHusi U Kajapuus. Baxseilline coenuHeHus Kajablus (OKCHI, TUIAPOKCHI,
conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHEHHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToOMa, HAXOXKICHUE B IPUPOJE.
duznveckue MW XHUMHYECKUE CBOMCTBA amtoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJa Y TUJPOKCHUA ATTIFOMUHHUSI.

Kenezo: nomoxenue B llepuoanueckon CUCTEME XUMUYECKUX IJIEMEHTOB
J. 1. MenzneneeBa, CTpOCHHE aToMa, HaAXOXKJIECHUE B npupoje. Pusnyeckue u
XUMUYeCcKue cBoicTBa xene3a. OKcuabl, THApOKcHabl U conu kenesa (l1) u
xkenesa (1), ux cocras, cBOMCTBA U MOTyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00Opa3llaMud METa/VIOB U CIUIABOB, UX (DU3UUECKUMU
CBOMCTBaMH, M3YYEHUE pE3yJbTaTOB KOPPO3HUH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KallbllUg U HATpUsl C BOJOM (BO3MOXKHO HCIIOJNB30BAaHHWE BHUJIEOMATEPHAIOB),
HCCIIEIOBAHKUE CBOMCTB KECTKOM BOABI, ITPOLIECCA TOPEHMSI JKelle3a B KHCIOPOJE
(BO3MOXXHO HCIIOJIb30BAaHUE BHUJIECOMATEPHANIOB), MPU3HAKOB NPOTEKAHUS
KAUE€CTBEHHBIX PEAKLINN HA MOHBI: MarHus, KaJIbLUs, aTlOMUHUSA, IUHKA, XKEe3a
(I u sxene3a (1), meau (1), HaOmroAeHUE U OMIMICAHKE MPOLIECCOB OKPAIIIMBAHHUS
IUIAMEHU HWOHAMHM HaTpHsl, Kajdusi W Kaublus (BO3MOXKHO MCHOJIb30BAHHE
BUJICOMATEPHAIIOB), HUCCJIENOBAaHME AaM(OTEpPHBIX CBOMCTB THUIPOKCHIA



ATIOMUHUA U TUIPOKCUIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«BaxuHeinme MeTaJlyIbl U UX COSTUHEHUS.

XuMus 4 OKpy:Kaomas cpeaa

BemecTBa 1 Marepranbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMHUUYECKHUX peakiuil B ObiTy. [lepBas momornis npu
XUMHUYECKUX 0XKOTaxX U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsi3HEHNE OKPY>KaroUel cpenbl (IpeneapHas 10nycTuMas
KOHLIEHTpauus Bemiects, aayiee — [1JIK). Posib XuMun B pelieHuu 3K0J0THYECKUX
npoO0sem.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB MaTepHalIoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIUMEPHBIE
MaTrepuabl).

Mesicnpeomemmuoie cea3u

Peanu3anus MeXNpeIMETHBIX CBSI3€M NPU M3Y4EHUM XMMHHM B 9 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
NOHATHUH, TaK Y IOHATHUH, SIBJISIOILIMXCS CHCTEMHBIMHU JJIS OTJAENBbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAYYHbIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHaJU3, CHUHTE3, Kiaccu(UKalus, NEePUOJUYHOCTb, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHHUE, MOJENb, SBICHUE, NMAapHUKOBBIN
3 deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAJMOAKTUBHOCTb, MOJIEKYJIA, SJEKTPUUYECKUNA 3apsl, MPOBOJHHKH,
HOJYIPOBOJHUKHU, JUAJIEKTPUKU, (DOTOIIEMEHT, BEIIECTBO, TeN0, OOBEM,
arperaTHo€  COCTOSIHME  BEIECTBAa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMYECKasl peleETKa, CIUIaBbl, (U3UYECKHE BEJIUYUHBI, €IUHULIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, apixanue, 6uocdepa, SIKOCUCTEMA, MUHEPATLHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOXJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJIBI,
M0JIE3HbIE NCKOIAaeMble, TOIUIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YyJIbTAaThl OCBOCHUS IPOTPaMMBl OCHOBHOTO OOIIIEro
00pa30BaHUs JIOCTUTAIOTCS B XOJ¢ OOYYCHHS XUMHH B C€IUHCTBE y4cOHOH M
BOCIIUTATCIILHONW  JICATEIIBHOCTH B COOTBETCTBHM C  TPAJAMIMOHHBIMH
POCCHUCKUMH COIOKYJIbTYPHBIMH U JTyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH,
OPUHITHIMUA B OOIIECTBE MpaBHJIAMH U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT
nporeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIUATHM3AINN 00YJIarOIIUXCS.

JIMYHOCTHBIE ~ PE3yNIbTaThl ~ OTPAXKAIOT TOTOBHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATHCSI CUCTEMOW TO3UTHUBHBIX IICHHOCTHBIX OPHEHTAUH U
pacIpeHune ombITa JeITSILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) NIaTPHOTHYECKOT0 BOCTIMTAHMSA '

IICHHOCTHOTO  OTHOWICHHS K  OTEYECTBEHHOMY  KYJIBTYPHOMY,
HCTOPHUYECKOMY M HAyYHOMY HACJICIUIO, TIOHMMAaHHS 3HAYCHHS XUMHYCCKOM
HAYK{ B JKU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOMU
uHpopMareli O MEePeOBBIX JOCTIDKCHHUSX W OTKPBITHSIX MHPOBOH U
OTEYECTBCHHOW XHMHH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHUAX 00
YCTPOHCTBE MUpPA U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NpPE/CTaBJICHUST O COLHUAIBHBIX HOPMax W MPaBHIaX MEXKIHYHOCTHBIX
OTHOIICHUH B KOJUIEKTHBE, KOMMYHHKATUBHON KOMIIETCHTHOCTH B OOII[ECTBEHHO
MOJIE3HOM, Yy4yeOHOMCCIIEOBATENbCKOM, TBOPYECKOM W  JIpYyrUX  BHJAX
JESTEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOH JESTEIbHOCTH TPU
BBINIOJTHCHUHM YYCOHBIX, MO3HABATEIBHBIX 3a/1a4, BBIMOJHCHUU XUMHUYCCKHX
OKCIICPUMEHTOB,  CO3JaHUU  YYEOHBIX  TPOCKTOB,  CTPEMJICHHS K
B3aWMOIIOHMMAHUIO M B3aHMOIIOMOIIH B IPOLIECCE ITON YUeOHOMU JIEeATEIILHOCTH,
TOTOBHOCTH OIICHMBaTh CBOE IMOBEJICHHE M TOCTYIKH CBOUX TOBApUINCH C
MO3UIUM HPABCTBCHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUSI MOCICICTBUI
MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHYCCKHE MPEIICTABICHUS O BEIIECTBE U XUMUYCCKON PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKH M COCTABIISIOIINE
OCHOBY [l TIOHUMAHUSI CYIIIHOCTH HAyYHON KapTHHBI MUPA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJIbI, B3aMMOCBS3SX YEIOBEKa C
HPUPOIHOM CPENIOii, O POJIM XMMHUH B IIO3HAHUH STHX 3aKOHOMEPHOCTEH;



II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIEC HA MI0JyYE€HUE HOBBIX 3HAHUN 110
XUMHH, HEOOXOUMBIE ISl OOBSICHEHHUS HAaOJIIOAAEMbIX MIPOLIECCOB U SIBJICHUM,
MO3HABATENbHON, WHOPMAIIMOHHON U YWUTATENIbCKOW KYJbTYpbl, B TOM YHUCIIE
HaBBIKOB CaMOCTOSATENIbHOM padOThl € YYEOHBIMH TEKCTAMH, CIPABOYHOMN
JUTEPATypOM, IOCTYNMHBIMU TEXHUYECKUMHU CpPEICTBAMU HHPOPMAIIMOHHBIX
TEXHOJIOTHH;

MHTEpeC K OOYYEHHIO U TO3HAHUIO, JII0OO3HATEIBbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K caM0o00pa3oBaHHUIO, MPOEKTHOM U  HCCIEI0BATEIbCKON
NEeSATENBbHOCTH, K OCO3HAHHOMY BbIOOPY HANPABIEHHOCTH U YPOBHSI 00yUYEHUS B
JlaJbHEHIIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0POBBII 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUN U
HENpUATHE BpEAHBIX NPUBBIYEK (YNOTPEOJIEHUs aJKOrojisl, HApKOTHKOB,
KypEeHUs), HEOOX0IUMOCTH COOIIOACHUSI ITPaBUII O€30M1aCHOCTH IIPpU OOpallleHuU
C XUMUYECKUMHU BEIIECTBAMHU B OBITY U PEAILHOM KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEpPEC K NPAKTUYECKOMY HU3YHEHHIO mpodeccuil U TpyJa pa3IdyHOro
poJia, yBaKE€HHE K TPYly U pe3yJbpTaTaM TPYIOBOM JEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XMMHUHU, OCO3HAHHBII BBHIOOD
WHIUBUyAIbHOM  TPAEGKTOPUM MPOJOJDKEHHS 00pa3oBaHUA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HUHTEPECOB U
MOTPeOHOCTEH, yCHemHol MNpodheCCUOHATILHOW JEATeIbHOCTH U Pa3BUTHUS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATBHON
cpexne;

6) 3K0JI0rM4ecKOr0 BOCITUTAHUS:

AKOJIOTUYECKU LEIeCO00pa3HOe OTHOILIEHHWE K MPHUPOAE KaK HCTOYHUKY
KU3HH Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHMS, IOHUMAHUE LIEHHOCTHU 370POBOIO
u Oe3zomacHoro o0Opa3a KHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3NYECKOMY U MCUXHUYECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOIOACHMUS
npaBusl O€30MACHOTO TIOBEJICHHMS MpU paboTe C BEIIECTBAMHM, a TakKXKe B
CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJTy4YaeMble MTPU U3yUYCHUH XUMUH, JIJIS
pelmeHns 3axad, CBSI3aHHBIX C OKPYKAOLIEM MPUPOJHOU CpEeNou, s
HOBBIIIEHUS] YPOBHSI DKOJIOTMYECKOM KYyJIbTYypbl, OCO3HaHUS TJI00AJIBHOTO
XapakTepa 3KOJIOTHYECKUX MPOOJIEM U TyTEl UX PELIEHUS IOCPEACTBOM METOI0B
XUMHUH, DKOJOTMYECKOIO MBIIIJIEHUS, YMEHUsS PYKOBOJACTBOBATHCS UM B
ITI03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHKE.



METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUST OOIICHAYYHBIC TOHATHS (3aKOH, TEOPHS,
MIPUHITUTI, TUTIOTE3a, (aKT, CUCTEMA, ITPOIIECC, SKCIIEPUMEHT U JPYTOE. ), KOTOPHIS
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEAMETaX U MO3BOJISAIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEIMETOB (POPMHUPOBATH MPECTABICHUE O I[ETOCTHON
HAy9HOW  KapTHUHE MHpaA, U  yHHUBEPCAIbHBIE  yd4eOHBIE  JICUCTBUS
(mo3HaBaTeNIbHEIC, KOMMYHUKATHBHBIE, pETYJISTUBHBIC), KOTOPBIE
obecnieunBalOT  (GOpPMUPOBAHUE  TOTOBHOCTU K  CAMOCTOSITEILHOMY
IUTAHUPOBAHUIO U OCYIIIECTBICHUIO YIYEOHOU JEATETbHOCTH.

Ilo3naBaTeqbHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUSA

Ba3oBble jiornyeckue aeiicTBUA:

YMEHUS HCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS MPU OCBOCHUHU
3HAHWI: PACKPBIBATh CMBICI XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
PU3HAKH, YCTAHABIUBATh B3AaUMOCBS3h C JIPYTUMHU MOHATHUSIMU), UCIIOJIb30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ICNIbHBIX (PaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
Y KPUTEPUH TS KJIaCCU(DUKAITUN XUMUYECKUX BEIIECTB U XUMHUYECKHUX PEaKITUH,
yCTaHABJIMBATh MPUYWHHO-CJICICTBCHHBIC CBS3M MEKIYy OOBEKTaAMH HU3y4YEHUS,
CTPOUTH JIOTHYECKHE pacCyklIeHus (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), IeJIaTh BBIBOJIBI M 3aKIIFOUCHUS,

yMEHUE TPHUMCHATh B TPOIECCe TO3HAHUS TOHATHS (NPEeAMETHBIC U
METaNnpeIMETHBIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEeMblC B
XUMUH, TPeoOpa3oBbIBATh IMHPOKO TMPUMEHSEMBIE B XHMHH MOJICIbHBIE
IIPE/ICTABIICHUS — XUMUYECKHUM 3HAK (CUMBOJI AJIEMEHTA), XUMU4YecKasi opMmyna
U ypaBHEHUE XUMHUYECKON PEaKIMH — MPH PEIICHUH Yy4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJICIBHBIX MPECTABICHUH BBISIBIATH H XapaKTEPU30BaTh
CYIIECTBCHHBIC TPU3HAKH H3YYaeMbIX OOBEKTOB — XHMHYECKHUX BEIIECCTB M
XUMUYECKUX PEaKIUi, BBIIBISATH OOIIME 3aKOHOMEPHOCTH, TPHYUHHO-
CJICICTBEHHBIC CBSI3U U TIPOTUBOPEUUS B H3y4aeMbIX MPOIECCaX U SBICHUSIX.

ba3oBble ucciaenoBarebCKue 1eiCTBUA:

YMEHHUE HCITOJIB30BaTh MOCTABJICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUSA, a TaK)K€ B KayeCTBE OCHOBBHI ISl (DOPMUPOBAHMS THUIIOTE3bI 10
MIPOBEPKE MPABMIHBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHUE OMBITA TIO TUIAHUPOBAHUIO, OPTAHU3AIMH W MPOBEICHUIO
YUEHMUYECKHX DSKCIEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJOM Mpolecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €0 Pe3yJbTaT, POPMYIHPOBATH 000OIICHUS
U BBIBOJIBI IO pe3ysbTaTaM MPOBEAEHHOTO OMbITA, HCCIEIOBAHUS, COCTABIATh
OTY€T 0 MpoAeTaHHON padoTe.



Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, aHATM3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMALIUIO
Pa3JIMYHBIX BUI0B U OPM MPECTABICHHUS, TOTYyYaeMYI0 U3 PA3HBIX HICTOUHUKOB
(Hay4HO-TIOMYJISIpHAsL JIMTEpATypa XUMHUYECKOrO COJIEpKaHUs, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHUECKH OILEHUWBATH MPOTUBOPEUHUBYIO U
HEJ0CTOBEPHYIO MH(OPMAIIHIO;

YMEHHUE TIPUMEHSIThH Pa3InIHbIC METOBI U 3aMPOCHI TIPHU TTOMCKE U 0TOOpE
nH()OpMAITM U COOTBETCTBYIONIUX JTAHHBIX, HEOOXOIUMBIX JJIsS BBITOTHCHUS
Y4€OHBIX U IMO3HABATENIBHBIX 3a/1a4 OMPEACIEHHOTO TUIIA, MPUOOPETEHUE OMbITa
B 00JIaCTU HCIOJIH30BaHUA MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIOJb30BaHUS PA3TUYHBIX IMOUCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIBHYIO (HOPMY TNpeACTaBICHUS
nHpOpMaIUu U WUIIOCTPUPOBATh pelIaeMble 3aJa4ll HECIO0XHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh U AaHAJIM3UPOBaTh B IMpollecce Y4eOHOU W
UCCJIeI0BATEIHCKOM JIEATEIbHOCTH HH(OPMAITUIO O BIUSHUH IPOMBIIIEHHOCTH,
CEJILCKOTO XO35IMCTBAa M TPAHCIOPTA Ha COCTOSIHUE OKPYKAroUIed MPUPOTHOU
Cpelbl.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE JeHCTBUS:

yMEHHUs 3a7aBaTh BOIPOCH (B Xoje auayniora W (WiIu) JUCKYCCHH) II0
CyLIECTBY 00CyXJaeMoll TeMbl, (OpPMYJIUPOBaTh CBOM  MPEHAJIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TTPEAJIOKEHHON 3a/1a4H;

YMEHHSI TPEJCTaBJISITh TMOJYyUYCHHBIE PE3yibTaThl [MO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTAaX; Je€JaTh IPE3CHTAIUIO
PE3YIbTATOB BBHIITOJHEHHS] XUMUYECKOTO AKCIIEpUMEHTa (J1Ta00paTOPHOTO OMBITA,
JabopatopHOi pabOTHI MO KCCJIEAOBAaHUIO CBOMCTB BEIIECTB, Yy4e€OHOTO
IPOEKTA);

yMEHUs y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOU
MO3HABATEIbHOW M  HCCIIEIOBATEIIbCKON  JIEATEIbHOCTH IPU  PELICHUH
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE ydé€Ta OOIIUX WHTEPECOB U COTJIACOBAHMS
no3uluil (00CyXaeHus1, 0OMEH MHEHUSIMHU, «KMO3TOBBIC IITYPMBbD», KOOPAUHAIIUS
COBMECTHBIX JIEMCTBUM, ONPEICIICHUE KPUTEPUEB IO OICHKE KadyecTBa
BBITIOJTHEHHOHM paOOTHI U JAPYTHE).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHUE CaMOCTOSITENIbHO OMNpPEACNSITh e ACSTENbHOCTH, INIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NeATENIbHOCTh, BEIOMpaTh Hanbosee 3(PpheKTUBHBIE CLIOCOOBI peIIeHNs YUeOHbBIX
Y MO3HABATEJIbHBIX 337a4, CAMOCTOSITEIbHO COCTAaBIIATh WM KOPPEKTUPOBATH



MPEVIOKEHHBIM AJITOPUTM JIEUCTBUU TIPU BBINOJHEHUW 33JaHUA C YYETOM
MOJIYYECHHSI HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBaX U PEaKIUsX,
OLICHMBATh COOTBETCTBHUE IMOJYYEHHOI'O PE3yJIbTATa 3asIBJICHHOM LI, YMEHHE
HCIIOJIb30BaTh U AHAIM3UPOBATH KOHTEKCTHI, IPEIJIaracMble B YCIIOBUM 3aJaHUN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOCHHUIO 00s3aTEIBHOTO
COJIep’KaHus, YCTAaHOBJICHHOTO JAaHHOM (eaepaibHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYUYaIOIUMUCS Hay4YHbIC 3HAHMS, YMEHHUS U CIOCOOBI
NEUCTBUM, BHUABI JESATEIBHOCTH II0 TMOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpETaly, MPpeoOpa30BaHNI0 U MPUMEHEHUIO B Pa3JIMYHBIX YUYEOHBIX U
HOBBIX CUTYaIUsX.

K konuy oOyueHuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIOUTUXCSI YMEHHIA:

e PacCKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XUMHYECKUHN DIIEMEHT, IIPOCTOE BEIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOHAS U HEOJTHOPO/IHAA), BaJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs
Y MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca,
MaccoBasi JOJIsI XUMHUYECKOIO JJIEMEHTAa B COEAWUHEHWH, MOJISPHBIN
00BEM, OKCH[, KUCJIOTa, OCHOBaHHUE, COJIb, AJIEKTPOOTPHULATEIHHOCTD,
CTENIEHb OKHUCJICHMS, XUMUYECKas peakius, KiacCu(UuKaus peaxiuu:
pEaKIMy COCIVWHEHMS, PEAKIMU PA3JIOKEHUsA, PEAKUNH 3aMEIICHMUS,
peakiuu 0OMeHa, dK30- U 3HA0TEPMUUECKUE PEAKIIUH, TETUTOBOM 3P (HeKT
peaklmu, SAPO aToMma, AJIEKTPOHHBIN CIIOM aToma, aTOMHasi OpOUTab,
paguyc aroMa, XHUMHUYECKas CBs3b, MOJSIpHAsE W  HENOJISIpHAs
KOBAJICHTHAsl CBSA3b, WOHHAs CBS3b, MOH, KaTHMOH, AaHWOH, pPacTBOp,
MaccoBasi J0Jis BellecTBa (MTPOLIEHTHAs] KOHIIEHTPAIIMsI) B pACTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX IOHATHU U
MIPUMEHSThH 3TU NOHATHS MPU OMKUCAHUM BELIECTB U X MPEBPAILICHUII;

e HCIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JMJisi COCTaBieHUS (HOpMYyII
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpPEAEATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb OKHUCIIEHHS DJIEMEHTOB B  OWHApHBIX COEIMHEHMSX,
IIPUHAJIEKHOCTh BEILECTB K ONPENEIEHHOMY KJIACCYy COCAVMHEHHUU I10
dopmynaMm, BHUA XHUMHUYECKOH CBS3M (KOBAJIEHTHass M HWOHHAs) B
HEOPTraHUYECKUX COCIUHEHUSAX;

e packpbiBaThb cwmbich Ilepuommueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHAYECKHUX AJIEMEHTOB OT UX noJiokeHus B [lepuonnueckont cucreme,



3aKOHOB COXPAHEHHUs MacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUs, 3aK0OHa ABOTaJIpo;

OMHCHIBATh M XapaKTepu3oBaTh TaOmmuHyio (Gopmy [lepmomnueckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iuyaTh TMOHSITUS «IJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpyimma (b-rpymnmna)y, massie
U OOJIbIIIKME MEePUOJIbI, COOTHOCUTh 0003HAUYEHHMSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuoanueckas cucrtema XuUMHYecKux 3ieMeHToB JI. U.
MeHnneneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl sAapa, oOOIlee YHucio
AIEKTPOHOB U PACHpPEACICHUE UX MO SIEKTPOHHBIM CIIOSIM);
KJIaccu(UIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (10 YUCIY U COCTaBY YYaCTBYIOIIHUX B
peaKIuu BEIIECTB, M0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJAcCOB,  MOATBEpXJas  ONUCAHHE  IMPUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCUMOCTH OT UX
Ka4eCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUUYECKUX
MPEBPALCHUN B Pa3JIMYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO JOJI0 XUMHYECKOTO »3JIEMEHTa Mo QopMmylie
COCIMHEHHS, MAacCOBYIO [IOJII0 BEIECTBA B pPacTBOpPE, HPOBOIUTH
pacu€Thl MO YPAaBHEHUIO XUMHYECKON PEaKII;

IPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON JESITENBbHOCTH —
aHaJM3 ®W CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHUIo,
KJIacCU(UKAIMIO, BBISBIICHUE MPUYMHHO-CIICICTBEHHBIX CBS3EH — IS
W3Y4YEHUs] CBOMCTB BEIIECTB M XUMHYECKHX pPEaKIHMi, €CTeCTBEHHO-
HAay4YHbIE  METOAbl  TIO3HAHWUS —  HAONIOJICHWE, WU3MEPEHHE,
MOJIETUPOBAHUE, SKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);

CleAoBaTh MpaBWIaM  TOJIb30BAHUSI XUMHYECKOM MOCyAol U
Ja00paTOpHBIM 00OpPYJOBAaHUEM, a TakKe IpaBWiiaM oOpalieHusl ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLIMSIMU T10 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOJAa M KHUCIOpPOAA), HMPUTOTOBIECHUIO
PaCTBOPOB C ONPENEIEHHON MAaCCOBOM JI0JIEH PACTBOPEHHOTO BEIIIECTBA,
IUIAHUPOBATb M MPOBOJUTH XMMHYECKHE  OSKCIEPUMEHTHl IO
pacrno3HaBaHUIO PACTBOPOB IMIEIOYEH U  KHUCIOT C IOMOIIBIO
WHIUKATOPOB (JaKkMyc, peHon(TarienH, METUIIOPaHXK U IPyTHe).



K koniy oOyuenuss B 9 kJjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHUH: XHUMWYECKHN
AJIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, AHWUOH, IPOCTOE BEILECTBO,
CJI0’KHO€ BEILIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl pEaKIIMsl, XUMUYECKasi CBA3b, TEMJI0BOM d(PeKT
peakiuu, MOJb, MOJISAPHBIA  O00BEM, pacTBOp, DJICKTPOJMUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJIUTHYECKAs TUCCOLMALMS, PEAKIMA HOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENIb, BOCCTAHOBUTENIb, OKUCIEHHE U  BOCCTAHOBIICHHE,
ajtoTponus, aM(pOTEPHOCTh, XUMUYECKas CBA3b (KOBaJICHTHAs!, HIOHHAS,
MeTaJuIMuecKasi), KpUCTAJUIMYECKas PpEelETKAa, KOPPO3Hs METAJLIOB,
CILIaBbl, CKOPOCTb XHWMHYECKOM pPEaKUUH, IPEAEIIbHO JIOIyCTUMAs
koHueHTpamus [1/IK Bemecrtna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHATUU U
MPUMEHATH 3TU MOHATUA MPU OMUCAHUU BEIIECTB U UX MPEBPAILLCHUN;
HCIIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY IS COCTaBJICHHS (opMmyl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OIIPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS! XUMHUYECKUX DJIEMEHTOB
B COCIMHEHUSAX PAa3JIMYHOIO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY Kilaccy COeQUHEHUM no (opmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJICHTHAsl, MOHHAs, MeETaJuIMYecKas) B HEOPraHUYeCKHX
COEIMHEHMSIX, 3apsi/l MOHA 110 XUMUYEeCcKol (hopMyIie, XapakTep cpebl B
BOJIHBIX pacTBoOpax HEOPraHUYECKHUX COCJIMHEHUN, THIL
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

packpsiBath cMbIich Ilepuomnyeckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OIMCHIBATH U XapPaKTEPU30BATH
Tabnuunyto Gopmy [lepuoanyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasnuyaTh MOHATUS «MJIaBHas moarpynna (A-rpynma)» u «moOodHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIINE TEPUOMABI, COOTHOCUTH
0003HAaYEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJWYECKOM Tabiuue, ¢
YUCJIOBBIMU  XapPaKTEPUCTUKAMH CTPOCHUS AaTOMOB XUMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsia sjapa, oOllee YHUCIO DSJIEKTPOHOB U
pacnpenesnieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUe
3aKOHOMEPHOCTU B U3BMEHEHHUH CBOMCTB DJIEMEHTOB M UX COEAUHEHUN B
npeaenax MajablX IEPUOJIOB U IIaBHBIX MOJATPYIII C YYETOM CTPOEHUS UX
aTOMOB;



KJIaCCU(PUIIMPOBATh  XUMHUYCCKHE  DJIEMEHTBHI,  HCOPTaHUYECKHE
BEIIECTBA, XUMUIECKHE peaKinu (IT0 YUCTY U COCTaBy YYaCTBYIOIIUX B
peaKIMy BEIIECTB, M0 TEIIOBOMY 3(PdeKTy, Mo M3MEHEHUIO CTEIICHEH
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBATh) OOIIKE U crienu(pUUecKue XUMHUUCCKHE
CBOWMCTBA TPOCTBIX W CIIOKHBIX BEIIECTB, IMOATBEPXKAAsl OIHMCAHUE
pUMEpPaMu MOJICKYJISIPHBIX W MOHHBIX YPaBHEHH COOTBETCTBYFOIIMX
XUMHUYECKUX PEAKIIUN;

COCTAaBJISITh YPaBHEHUS DJIEKTPOJUTHYECKON TUCCOIUAIMNA KHUCJIOT,
miesioyel W cojiel, TOJIHbIE M COKpall€HHbIC YPaBHEHUS peakiui
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJATBEPKIAIOIINX
CYIIIECTBOBAHKE TCHETHYECKOW CBSI3M MEXKIYy BEIIECTBAMHU Pa3IMIHBIX
KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIUii;
IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYCCKUX TPEBPAIICHUN B Pa3TMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMMHYECKOTO »dJeMeHTa 1o Qopmyiie
COCIMHCHMS, MAaCCOBYIO [IOJIFO BEIIECTBA B PacTBOpPE, IPOBOIUTH
pacy€ThI IO YPaBHEHUIO XUMHUUYECKON PEaKIInu;

coOyofaTh TIpaBuUjia  TOJIB30BAHUST  XUMHUYECKOM  MOCyAou W
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBUiia OOpaIlEHUS C
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIUSMH I10 BBIMOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYECHHUIO W COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIIMH, TOJITBEPKAAIONINE KAYECTBEHHBIM COCTaB
Pa3TUYHBIX BEIMIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPU/I-, OPOMH/I-
, noaua-, kapooHat-, pocdar-, cUIUKaT-, CyIbdaT-, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHUS ¥ HOHBI M3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJHBIX pacTBOpaX HEOPTaHUUYECKHUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMA MBICIUTEIBHON JCSITEIBHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHWE, OOOOIEHNE, CHCTEeMATH3aIUIo,
BBISIBJICHHE TTPUYUHHO-CJICICTBEHHBIX CBSI3CH — JIJIsl M3yYEHUS] CBOWCTB
BEIIECTB M XUMHYECKHX pEaKIWi, eCTECTBEHHO-HAyYHbIE METOIbI
NO3HaHMs — HAOIIOACHHUE, N3MEPEHHE, MOJEIUPOBAHKE, IKCIICPUMEHT
(peasibHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuectBo yacos
Ne HaumenoBanue pa3jaesioB dueKkTpoHHbIE (LM (POBbLIE)
KonTposabHubie IpakTuyeckue
n/n H TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUSA U
1.1 N 5 2 https://m.edso00.ru/A3R9T4T6X
MPaKTUYECKON
JIeSATETLHOCTH YeJIOBEKa
BemectBa 1 xumMudeckue
1.2 B 15 1 https://m.edso0.ru/JOM9V8V8D
peaxkiuu
Wroro mo paszneny 20
Pa3nes 2. BaxkHelilme npeacTaBuTe/ Il HEOPraHUYECKUX BelleCTB
Bosayx. Kucnopon.
2.1 X POz 6 https://m.edso0.ru/Q5A8K5W8Y
[TonsiTre 06 oxcuaax
Bonopoa. ITonsitue o
2.2 AOPOA 8 1 https://m.edsoo.ru/C4H8K6T8E
KHCJIOTaX M COJISX
Bopna. Pacteopsl. [lonsitue
2.3 A P 5 1 1 https://m.eds00.ru/FLX701B0Q
00 OCHOBaHUSX
OCHOBHBIE KJIaCCBhI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/L3F4R7GOT
COEMHECHUI
Hroro mo pazaeny 30



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckasi cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema

3.1 XAMHYECKUX 3JIEMEHTOB /J[. 7 https://m.eds00.ru/C911K8POM
U. Menneneesa. CtpoeHue
aToMa
XuMHUYECKast CBSI3b.
3.2 OrucaHTeIbio- 8 https://m.edsoo.ru/W8COT2E7K
BOCCTAHOBUTCIIBHBIC
peakuuu
Hroro no paszneny 15
PesepBHOE BpeMms 3 https://m.edso0.ru/A3F7K3G1G
OBUIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KVIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. BemecTBo U XMH4YecKkHe peakiun
[ToBTOpEeHHUE M 0 i
11 P YHIYDICHIE SHAHHH 5 1 https://m.eds00.ru/GOM5W9J3T
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH
1.2 P 4 htps://m.eds00.ru/R3Z9Q6GAG
XUMHUYECKUX PEaKIUi
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
13 P 8 Hat 8 1 1 https://m.edsoo.ru/D5SR5VA04A
XHUMHUYECKUE PEAKIIUU B PACTBOPAX
Hroro no paszneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
OO61mas xapakTepruCcTHKa XUMUYECKUX
2.1 B P P 4 1 https://m.edsoo.ru/FOWI1IN9F5V
anemeHToB VIIA-rpynmnsl. ["anorenst
OO61mas xapakTepruCTHKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.eds00.ru/S7TL7MIL7S
COEJIMHEHHUS
OO6mrast XapakTepruCTUKa XUMUIECKHIX
2.3 anemeHnToB VA-Tpynmsl. A3zot, hochop 7 1 https://m.edsoo.ru/A6Y9S6H4U
U UX COEMHEHUS
OO6mrast xapakTepruCTUKa XUMUUECKHIX
2.4 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 https://m.eds00.ru/Q2W5H2K5Y

erMHI/II\/'I 1 UX COCAUHCHUA



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Hroro no pazneny

Paznen 3. MeTaJIbI M MX COeAUHEHUS

25

3.1 OO0mmue cBoiicTBa METAILIOB 4 https://m.edso0.ru/C1C6H6T2M
3.2 Bareifuiine MCTaIIBL i X 16 https://m.edso0.ru/18G6J7R9U
COCANHCHUA
Utoro no pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 BettiecTsa i MaTCpHAITBL B KM 3 https://m.eds00.ru/Z3S8T1Q8K
YeloBeKa
Hroro no paszneny 3
PeszepBHOE Bpemst 3 https://m.edsoo.ru/N2U7H3F8A
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

[Ipenmer xumuu. Ponp xumun
B JKW3HM 4eoBeKka. Tena u
BEIIECTBA

https://m.edsoo.ru/J4C2V8M9V

ITonsatue o METOJaX IMO3HaHUA
B XMMHUH

[TpakTuyeckas padora Ne 1
«IIpaBuna paboTsI B
na0opaToOpuu U MPUEMBI
oOpaiiieHus ¢ 1a60paTOpHBIM
000pyI0BaHUEM

YucThie BEIIeCTBa U CMECH.
Crnoco0bl pa3aeneHus cMecei

https://m.edsoo.ru/P1O8A5C6T

https://m.edsoo.ru/O5G3EOD8Y

https://m.edsoo.ru/X1A2E3M8R

[IpakTnueckas pabora Ne 2
«Pa3nenenue cmeceli (Ha
pUMepe OUYUCTKH
MIOBAPEHHOI COJIN)»

https://m.edsoo.ru/R6W6Z8F9X

ATOMBI U MOJIEKYJIBI

XUMHUYECKUE IIEMEHTBHI.
3Haku (CUMBOJIBI)
XUMHUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/J7R108H1L

https://m.edso0.ru/M\W3U6Q6D7W



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W

10

11

[IpocTeie U cnoxHbIE
BEILECTBA

ATOMHO-MOJIEKYIIPHOE
y4eHue

3aKOH IOCTOSIHCTBA COCTaBa
BeIECTB. XUMUYECKas
¢dbopmyna. BaneHTHOCTh
aTOMOB XMMHYECKUX
AJIEMEHTOB

OTtHOCUTENbHAA aTOMHAs

Macca. OTHOCHUTEIbLHAs
MOJICKYJISIpHAd Macca

https://m.edsoo.ru/H2W7W8P3A

https://m.edsoo.ru/EOD1L5N1IN

https://m.edsoo.ru/I3Y2G1R4C

https://m.edsoo.ru/FOIN3S0A9I

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCINHEHUH

https://m.edsoo.ru/J6A9W4P1J

13

14

Komunuecto BelrecTra. Mob.

MomnsipHas macca
DU3NYECKUE U XUMUYECKHUE

SBJICHUs. XUMHUYECKast
peakuus

https://m.edsoo.ru/C2J5K415X

https://m.edso0.ru/S2R3H7N6C

15

[Ipu3naku u ycnosus
MIPOTEKAHNS XUMUYECKHUX
peakuui

https://m.edsoo.ru/Z3F4A8K60

16

3aK0oH COXpaHEHHUS MacChl
BelIeCTB. XUMHUUECKUE
YpaBHEHUSA

https://m.edsoo.ru/P7V8A5Z3D



https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D

17

BreraucneHus KoJInm4yecTBa,
MAacChl BEIIIECTBA 110
YPaBHEHUAM XUMUYECKUX
peakuuii

https://m.edso0.ru/MW9S8Y 7727

18

Krnaccudukanus XuMrHIecKux
peakuuii (CoequHeHus,
pasioKeHus, 3aMeIICHNS,
oOMeHa)

https://m.edsoo.ru/KOP1L4R1W

19

20

21

M. B. JIoMOHOCOB — y4€HBbIii-
sHImKIoneauct. O0o0menne
U CUCTeMAaTu3alus 3HaHu!

KontponbHas padora Nel no
TeMe «BemecTsa n
XUMHUYECKHUE PEAKIII

Bo3ayx — cmech rasos.
Cocras Bo3ayxa. Kucnopox —
AJNIEMEHT U MPOCTOE BEIIECTBO.
O30H

https://m.edsoo.ru/C2T2E6W6V

https://m.edsoo.ru/D6E9Q4E9H

https://m.eds00.ru/M6A7YOW7S

22

23

duznyeckre 1 XUMHUUECKHE
CBOMCTBA KHCIIOpOJa
(peaxiu OKUCIIeHUS,
ropenue). [loustue 06
OKCcHJax

Crioco0sl mostyueHus
KHUCJIOPO/a B 1ab0OpaToOpuu U
MPOMBIIIJICHHOCTH.
IIpumeHeHne kucnopoaa

https://m.edso0.ru/O0Q4H1U5T

https://m.edsoo.ru/F8Q2D2X3H



https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H

24

TemnoBoit a3 ekt
XMMHYECKON PEaKIUu,
MOHSATHE O TEPMOXUMHUUYECKOM
YpaBHEHUH, IK30- U
SHJIOTEPMUYECKUX PEaAKIMAX

https://m.edsoo0.ru/Z6H4G9D8W

25

Tormso (HedTh, yrois u
MeTaH). 3arpsi3HeHue BO31yXa,
CIIOCOOBI €T0
IpeI0TBPAICHUS

https://m.edsoo.ru/Y2Y4M4H1B

26

[IpaxTuueckas padora Ne 3 o
teme «llonmyyenue n
coOMpaHHe KUCIOPO/a,
M3y4YEHUE €r0 CBOMCTB)

https://m.edso0.ru/J2X0TOAOD

27

28

29

Bonopox — anemeHr u
MPOCTOE BELIECTBO.
Haxoxnenue B mpupoe

dusnuecKkue 1 XUMHIECKUE
CBOMCTBa BOJOPOJA.
IIpumeHenue Bogopoaa

IlonsiTHE O KMCIIOTaX U COJIIX

https://m.edsoo.ru/ISD2B5D7A

https://m.edsoo.ru/Q0A7R7W60

https://m.edsoo.ru/N711U1E4]

30

31

Crioco0sl mostyueHus
BOJIOpO/a B JIaOOpaTopuu
[IpakTuueckas pabota Ne 4 o
teme «[lomydyenne u
coOupaHue BOAOPO/a,
W3yYE€HHUE €r0 CBOMCTB)

https://m.edsoo.ru/F4AW6U5050

https://m.edsoo.ru/A8D2B602Z



https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z

32

33

34

35

ModsipHbIii 00BEM Ta30B.
3akoH ABorajapo

Brruuciaenus o0béma,
KOJIMYECTBA BEIIECTBA ra3a I1o
€ro U3BECTHOMY KOJIUYECTBY
BEIIECTBA HIIN 00BEMY
Brruncienus o0bEMOB ra3on
110 YPAaBHEHUIO PEAKLIUU Ha
OCHOBE 3aKOHa 00BEMHBIX
OTHOIIICHUH Ta30B

dusnyeckre 1 XUMHUUECKHE
CBOIICTBAa BOJIbBI

https://m.edsoo.ru/W4Y 1W4W8C

https://m.edsoo.ru/LOW2K9QS8I

https://m.edsoo.ru/M7G2D2E3H

https://m.edsoo.ru/F3S5H7H9U

36

CocraB ocHoBanuii. [lonsarue
00 MHAMKATOpax

https://m.edsoo.ru/I9M1C5U8J

37

Bopa kak pactBopuTens.
Hacprmennsie u
HEHACHIIIICHHBIC PACTBOPHI.
MaccoBast 1015 BEIIeCTBA B
pactBope

https://m.edsoo0.ru/S7Z0N3W2D

38

IIpakTuyeckas padora Ne 5 o
teme «IIpurorosnenue
pacTBOPOB C ONPEETEHHON
MacCOBOM J0JIen
PacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/LOV7U6I6H

39

KonrtponsHas padora Ne2 o
teme «Kucnopoa. Bogopos.
Bonma»

https://m.edso00.ru/Y3C8C9C8Z



https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z

40

OKcHabl: COCTaB,
KJaccuuKanus,
HOMEHKJIATypa

https://m.edsoo.ru/D1A6N2B9L

41

42

43

[Tonyuenne u XuMUYECKHE
CBOMCTBA KUCIIOTHBIX,
OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

OcHOBaHUA: COCTAB,
KJaccudukanms,
HOMCHKJIATypa

[Tonydyenue u XxuMuyeckue
CBOMCTBAa OCHOBaHUH

https://m.edsoo.ru/E3USHIW8V

https://m.edsoo.ru/C9Z0EIN8V

https://m.edsoo.ru/W5V208K1E

44

KwucmoTsr: cocTas,
KJ1accCupuKanus,
HOMEHKJIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

46

47

[Tonyuyenue n xummdeckne
CBOWCTBA KHUCJIOT

Conu (cpennue):
HOMEHKJIATypa, CIIOCOObI
MOJTYyYEHUs, XUMUYECKUE
CBOMCTBA

[TpakTuyeckas padora Ne 6.

Pemenue

OKCIICPUMCHTAJIbHBIX 3a/1a4 11O

TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKHUX
COCTUHEHUN )

https://m.edsoo.ru/B5C1L3L6M

https://m.edso0.ru/J4B9Q5E1X

https://m.edsoo.ru/E9QX4K8F7W



https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W

48

['enernueckas CBs3b MEKIY
KJIaCCaMU HEOPraHUYECKUX
COCTMHEHUN

https://m.edsoo.ru/HOU5D6A0C

49

50

51

O060011IeHNEe 1
cucCTeMaTHU3alusd 3HaAaHUN

KonTponbnas padora Ne3 mo
TeMe "OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
coenuHeHun"

IIepBble mONBITKH
KJ1acCU(UKALUU XUMHUECKUX
anemeHToB. [Iondarue o
IPYIIax CXOAHBIX JIEMEHTOB

https://m.edsoo.ru/Q6GIN5L4B

https://m.edsoo.ru/W6J7L5I5P

https://m.edsoo.ru/R4S7TM4M9N

52

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema

XUMHYECKHUX 3IeMeHTOB /JI. .

Menneneesa

https://m.edsoo.ru/A1B9F0V6C

53

[Iepuonsl, rpynmsl,
MTOATPYTIIIBI

https://m.edsoo.ru/W30116R2U

54

55

Crpoenue atomoB. CocTas
aTOMHBIX saep. M3oTonsl

CrtpoeHnue 371eKTPOHHBIX
000JI049€K aTOMOB 3JIEMEHTOB
[Tepuoanueckoit cucremsl /1.
N. Menneneesa

https://m.eds00.ru/C90Q907Z3C

https://m.edso0.ru/O0F6Y5C8B

56

XapakTepucTuka
XUMHUYECKOI0 3JI€MEHTA 110

https://m.edsoo.ru/A9C319Z25W



https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W

€ro MOJIOKEHUIO B
IIepnonnueckoii cucreme /1.
N. Menneneesa

57

3nauenue [lepuoanveckoro
3aKOHA JJI Pa3BUTHUS HAYKU U
npaktuku. J[. 1. Mennaenees
— Y4€HBbIi, IeIaror u
rpaKJIaHUH

https://m.edsoo.ru/K3S31400V

58

59

60

61

PesepBHblit ypok. O606111eHNE
M CUCTEMAaTH3aLis 3HAHUH /
Bcepoccuiickast mpoBepoyHas
pabora

KontponbHas padora Ne4 o
teMe «CTpoeHHe aroma.
XuMH4ecKas CBA3b» /
Bcepocculickas npoBepodHas
paborta
DNEeKTPOOTPUIIATEILHOCTD
ATOMOB XUMHYECKHX
9JIEMEHTOB

HMonHasg xuMuueckas CBSI3b

https://m.edsoo.ru/BOV1I14W6A

https://m.edsoo.ru/L2L4K005Q

https://m.eds00.ru/S6R802X9B

https://m.eds00.ru/R201T6L4S

62

63

KoBasienTHas nonsipHas
XUMHUYECKasl CBS3b

KoBanentHas HCIIOJIsIpHAasd
XUMHUYCCKas CBA3b

https://m.edso0.ru/G9N4H4J6F

https://m.edso0.ru/R5Q417S5K

64

CreneHb OKUCIICHUSA

https://m.edsoo0.ru/S8U900D4B



https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B

0 -

65 KHCTITENRHO 1 https://m.edso0.ru/KOW20Q5Y1C
BOCCTAHOBUTCJILHEBIC peaKI_[I/II/I
0)

66 KHCTTEI 1 1 https://m.edso0.ru/M3D0OP4C9Y
BOCCTAHOBUTEIHU
PesepBHeIit ypok. O6001ICHNE

67 1 CHCTCMATHSATI SHAHIH TO 1 https://m.eds00.ru/S2R4S8M7N
teme «CTpoeHHE aToMa.
XumMmuueckas CBI3b»
P i . 0606

68 C3CPBHBIM YPOK. LOOOIICHAC 1 hitps://m.eds00.ru/SIR1B1L6Q
U CUCTECMaTHu3alnAa 3HaHNU

OBHIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME



https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

[Iepnonnueckuit 3aKoH.
[Iepnoanueckas cucrema

XUMHUYECKUX 351ieMeHToB 1. 1.

Mennenecena

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B
W3MCHCHHU CBOMCTB
XHUMUYECKHX DJIEMECHTOB
MEPBBIX TPEX MEPUOIOB
Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHWYECKUX BEIECTB

Buapr xumMuueckoii cBSI3U U
TUIBI KPUCTATUTMYECKUX
pELETOK

KonTponbnas pabota Nel no
teme «IloBTOpeHME U
yri1yOiieHre 3HaHUu |
OCHOBHBIX pa3/iesioB Kypca 8
KJaccay

Knaccudukanusa XuMHUueckux

peaKLui o pa3InyHbIM
[IPU3HAKaM

https://m.edsoo.ru/V8K9C1C4R

https://m.edso00.ru/Q9Y1Y7Z00

https://m.edsoo.ru/R9T4R3J2H

https://m.edsoo.ru/R3U4P4C6M

https://m.edsoo.ru/H6L106U80O



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O

[IonsaTue o ckopoctu
XUMHUYECKOW PEaKLUU.
[IoHATHE O TOMOTE€HHBIX U
TFeTEPOre€HHBIX PEAKIIMIX

https://m.edsoo.ru/Y8B8U8O4I

IToHATHE 0 XUMHUUECKOM
paBHOBecuH. DaKkTOpHI,
BJIMSIIOLIIME HA CKOPOCTh
XUMHUYECKOW PEaKUU U
ITOJIOKEHHE XMMHYECKOT0
paBHOBECHS

https://m.edso00.ru/S5K8G2A3K

10

11

OKHUCITUTENBHO-
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU

Teopus 2MEKTPOIUTUYECKON
nucconuanyu. CUIbHBIE U
CJ1a0bl€ AIEKTPOJIUTHI

HonHbIe ypaBHEHU peakLnil

https://m.eds00.ru/G9K901B1A

https://m.edsoo.ru/BOO3F108F

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHYeCKHE CBOMCTBA
KHCJIOT ¥ OCHOBAHHH B CBETE
npeJICTaBIeHUH 00
ANEKTPOIUTUUYECKON
JIHCCOIHAIAN

https://m.eds00.ru/T3G0X4B9l

13

XUMHUYECKUE CBOMCTBA CONEN
B CBETE MpeCTaBlIeHUl 00
AIIEKTPOJIUTHYECKON
JUCCOLMALIUU

https://m.edso0.ru/S1P2W30Q2V

14

[TonsiTHEe 0 runponn3e conen

https://m.eds00.ru/X90Q4S7R5D



https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D

15

16

17

18

O06o0061IEHNE U
cUCTeMaTHU3alus 3HaAaHUN

[TpakTuueckas padota Ne 1.
«Pemenune
AKCIIEPUMEHTAJIbHBIX 33729

KonTponbnas paborta Ne2 no
TeMe «DIEeKTPOTUTHIECKAS
qucconuanus. XuMHuecKue
pEaKIuu B pacTBOPAX»
OO61as xapakTepucTUKa
rajioreHoB. XUMHYECKHe
CBOICTBa Ha MpUMeEpE XJIopa

https://m.edsoo.ru/B3H9QO0WON

https://m.edsoo.ru/Y2COIM4K4K

https://m.edsoo.ru/A3E5Y 1K4F

https://m.edsoo.ru/L9Q3U2Z0U

19

XmopoBogopoa. CossiHast
KHCJI0Ta, XUMHNYECKHEC
CBOICTBa, MOJIyYEHUE,
MpUMEHEHUE

https://m.edsoo.ru/VOY2L8Y0S

20

[IpakTuueckas pabora Ne 2
o teme «llonyyenue
COJITHOW KHUCJIOThI, U3y4EHUE
€€ CBOMCTB»

https://m.edsoo.ru/\V405C7J3Y

21

Brruucnenus mo ypaBHEHUSIM
XAMHYECKHUX PEaKIui, eClu
OJIMH U3 PEareHTOB JaH B
H30BITKE

https://m.edsoo.ru/R8ROJ1IL5A

22

OO1m1ast xapakTepUCTHKA
anemeHToB VIA-rpynmsl

https://m.edsoo.ru/USK5E8DOV



https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V

23

ANOTpOIHBIE MOAU(PHUKALINN
cepbl. Haxoxnenue cepol u €€
COEIMHEHUH B IIPUPOJE.
XUMHUYECKUE CBOMCTBA CEPhI

https://m.edso0.ru/P8X9L2R2Y

24

25

26

CepoBoaopoj1, CTpOEHHUE,
(1)I/I3I/I‘~I€CKI/IG U XUMHWYCCKUEC
CBOICTBA

Oxkcuasl cepsl. CepHas

KHUCTI0Ta, GUBUYECKUE U
XUMHYECKHE CBOMCTBA,

MIPUMEHEHUE

XVWMHYECKUE PEAKIINH,
JIeKalIUe B OCHOBE
IPOMBIIIJICHHOTO CI10c00a
MIOJIy4EHUS CEPHON KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKPYKaIOIIE Cpeabl
COETMHEHUSIMU CEPBI

https://m.edsoo.ru/D1K1F5U6P

https://m.edsoo.ru/K2C0D1Y5W

https://m.edsoo.ru/V6V8J2S2H

27

28

Brraucnenue MaccoBoM 10U
BBIXO0/Ia TTPOJTYKTA PEAKIIUN
OO01mas xapakTepuCcTHKa
951IeMeHTOB V A-TpyNIbL.
A30T, pacipocTpaHEHUE B
npupoje, Gu3nIecKue u
XUMHYECKHE CBOIICTBA

https://m.edsoo.ru/T5SH5M5C6Q

https://m.edso0.ru/J9X6K5E5P



https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P

29

AMMHaK, ero pu3nvecKue u
XUMHUYECKHE CBOMCTBA,
NOJIy4YEeHUE U IPUMEHEHHUE

https://m.edsoo.ru/A2J3E515U

30

31

32

33

34

[TpakTuueckas padora Ne 3
o teMe «llonyuenue
aMMHaKa, U3y4eHHEe €ro
CBOWCTB»

A3oTHas KHcoTa, eé
(bu3HYecKue 1 XUMHUIECCKUE
CBOMCTBA

Hcrnonb30BaHUE HUTPATOB U
coJieif aMMOHHSI B KA4eCTBE
MHHEPabHBIX yI0OPCHUIA.
XUMHUUECKOE 3arpsi3HEHHE
OKPYKaIOIE Cpebl
COCIMHCHUSIMH a30Ta
docdop. Oxeun hochopa (V)
u GocopHas KUCIOTa,
(u3nUecKre 1 XUMHICSCKHE
CBOMCTBA, OJIy4EHUE

Hcnons3oBanue pochatos B
Ka4eCcTBE MHUHEPAIbHBIX
ynoOpeHuit. 3arps3HeHue
MPUPOJAHON CpeJIbl
dbocdaramu

https://m.edsoo.ru/H8A8A5G8V

https://m.edsoo.ru/A4S5F4UO0M

https://m.edsoo.ru/G7Y4Q1J6P

https://m.edsoo0.ru/Q5B0G1N3R

https://m.edsoo.ru/M4G5H1P30



https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O

35

Yraepon, pacipoCcTpaHEHHUE B
npupoe, GU3NIECKUE u
XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/A9C8F1A4I

36

Oxcuipl yraepona, ux
bu3HYECKUE U XUMUYECKHEC
CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcuzoMm yriepoaa (1V)

https://m.edsoo.ru/P6U7M4K9T

37

38

39

YroapHasg KUCIoTa U €€ CoJIn

[IpakTuueckas pabora Ne 4
no teme "[lonyuenue
YTJIEKHUCIIOTO Ta3a.
KavecTBenHast peakuus Ha
KapOoHaT-HOH"
[TepBoHayabHBIE TOHATHUS 00
OpPraHMYECKUX BEIECTBAX KaK
0 COEJIMHEHUSX yriepoja

https://m.edsoo.ru/T501S0F1T

https://m.edsoo.ru/P6WIOW6A4C

https://m.edsoo.ru/G506H6X1E

40

41

Kpemunii u ero coequHeHus

[IpaxkTuueckas padora Ne 5.
Pewenne
IKCIIEPUMEHTATBHBIX 33124
1o teme «BaxHeimne
HEMETaJTBI U X
COCIMHEHUS

https://m.edso0.ru/S2F3Z4G3N

https://m.edsoo.ru/Y8B8R2E1J

42

KonTtponsHas padota Ne3 mo
TeMe «Baxuelimue

https://m.edsoo.ru/K1E4W5F5D



https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D

43

HEMCTAJJIbBI U UX
COCOAUHCHUA

OO0m1as XxapaKTepucTUKa
XUMHYECKHUX DJIEMEHTOB —
MeTaJUIoB. MeTaminueckas
CBSI3b M METAJNINYECKas
KPUCTAJUINYECKast PELIETKA.
duznyeckre CBOMCTBA
METAaJJIOB

https://m.edsoo.ru/Q5M8X3Z6L

44

XUMHYEeCKHE CBOMCTBA
METaJIIOB.
DIEKTPOXUMUYCCKUN PSTT
HaIpsHKEHUN METaJIOB

https://m.edso0.ru/M7GOF6W6EK

45

O611e crocoObl MoTy4eHUst
MeTaioB. CIIIaBEI.
Berurcnenus o ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eClu
OJIMH U3 PEareHTOB COJICPIKHUT
puUMecH

https://m.edso0.ru/F9S7U4G5C

46

47

ITonsiTHE O KOppO3UHU
METAJIJIOB

IIenounkie METaIIbI

https://m.edso0.ru/U4T6B8L6C

https://m.edsoo.ru/ESNOF6H7A

48

OKCcHUABI U THAPOKCHUTBI
HATpUs U Kaaus

https://m.edsoo.ru/Q5F4A8Z0U

49

[Ienouyno3eMeIbLHBIC
METAJUIBI — KAIBIUN U
Mar"ui

https://m.eds00.ru/R9G4H2L5S



https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S

Baxkneiime coeIMHEHN

50 https://m.edsoo.ru/B5B6S0F6R
Kajablus
0O0001menue

51 OPMICHHC 1 . https://m.edso0.ru/Z8S2E1Y6W
CUCTEMATHU3ALMs 3HAHUN
Keé §)

52 NCCTROCTD BOABL I CITOCODBE hitps://m.eds00.ru/U4F1V1PIK
e€ ycTpaHeHus
[IpakTuyeckas pabora Ne 6

53 o teMe "YKEcTKOoCTh BOIBI U https://m.edsoo.ru/T6E9U213W
MeTO/Ibl €€ ycTpaHeHus"

54 AroMuHUAN https://m.edso00.ru/02U1T4S00
A N

55 MOTEpHEIE CBOCTBA https://m.edsoo.ru/T7Z619U3S
OKCHJIa M THJIPOKCHU/IA

56 Keneso https://m.edsoo.ru/I2ROK4COE
O

57 KCHIBL, THAPORCIIB 1 €O https://m.edso0.ru/U2B913V0Q
xenesa (1) u xenesa (I11)
00600

58 obTeHHe 1 . https://m.edsoo.ru/W6NOH8L7X
cucreMaTni3anda 3HaHUN
[IpakTuueckas padora Ne 7.
Pemenne

59 IKCIIEPUMEHTATBHBIX 33124 https://m.edso00.ru/JIM4T7L4X
o teMe «Baxkaelimue
METAJIJIBI U UX COCAUHCHUA)
Bebrunciienus mo ypaBHEHUSIM

60 XHMITHECIHX pEaiilitt, ecit https://m.eds00.ru/F2G001YO0K

OJIMH U3 PEarcHTOB JIaH B
W30BITKE U COJIEPKUT



https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K

npuMecu. Beraucienus
MacCOBOM JI0JIM BbIXOZa
IIPOJIYKTa PEaKLIUU

61

62

0O0001EeHue 1
crucTemMaTu3auurs 3HaHU
KonTponbnas paborta Ne4 no
TeMe «BaxkHel1ne MeTasuibl
U UX COCIUHEHUS»

https://m.edsoo.ru/W9FSE9L5N

https://m.edsoo.ru/F1IEOK9H7N

63

BemecrBa u marepuainsl B
IMOBCEIHEBHOM KH3HU
JeJoBeKa

https://m.edso0.ru/T4P9U7D4B

64

65

66

XUMUYECKOE 3arpsi3HEHUE
OKPYKaIOIIE Cpeabl
Ponp xumuu B perieHun
9KOJIOTHYECKUX MPoodIemM

PesepBHBIi ypOK.

O06o061IEHNE U
CUCTEMATHU3ALMS 3HAHUN

https://m.edsoo0.ru/COU700M3X

https://m.edsoo.ru/K9X9A8TOM

https://m.edsoo.ru/T5K5V6J3C

67

PesepBHBIi ypOK.
0O0001eHne n
cUCTeMaTH3alus 3HaHuH

https://m.edsoo.ru/Y2B8C4H2E

68

PesepBHBIi ypOK.
0O0001eHne n
cUCTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

https://m.edsoo.ru/B3P1R2T3V



https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V




HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHON MTPOI'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

1.3

1.4

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOT'O 0011Ier0
o0pa3zoBaHus

ITo Teme: «IlepBoHauanbHbIE XUMUUYECKUE TTOHITHSI
pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IOHSATUN: aTOM,
MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT, IPOCTOE BEILIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJIHOPOAHAS U HEOJHOPOJIHAS), BaJICHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHasi M MOJIEKYJIsIpHas macca, KOJIMYECTBO
BELIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBast 10JIs1 XUMUYECKOTO
AJIEMEHTAa B COEAUHEHHMM, MOJISPHBIA OO0BEM, XUMHUYECKas
peakiusi, KiIacCU(PHUKAIUSA pPEaKIHii: peaklud COeIUHEHUS,
peaKuyu pas3iokKeHUs, PeaKIUu 3aMelIeHUs, peakiuu oOMeHa,
9K30- U SHJA0TEPMHUECKUE PEaKI1H, TEIIOBOH 3 PEKT peakuuy,
pacTBOp, MaccoBasi J0JIs BelIecTBa (MPOIEHTHAs KOHIICHTPALIHS)
B pacTBOpE

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUYECKHUX MOHITHH
W TPUMEHSATH OTH TOHATHS TIPH ONWCAHWU BEIIECTB U UX
[IpEBpAILCHUI

UCIOJIb30BAaTh XMMMYECKYI0 CHMBOJHMKY JUISI COCTaBJICHHS
(dbopMyI1 BelecTB M YpaBHEHUI XUMHUYECKUX PEeaKLUi
pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4Y€HUsl, 3aKOHa

ABoraapo

1.5

OonpeAC/IsITb BAJICHTHOCTL AaTOMOB 3JICMCHTOB B 6HHapHHX

COCAUMHECHUAX




1.6

1.7

KJIacCU(UIUPOBATh XMMUYECKUE PEAKLUH (110 YHCIY U COCTaBY
YYaCTBYIOUIMX B PEAKI[MH BEILIECTB, 10 TEIIOBOMY 3P EKTY)

BBIYUCJIATE OTHOCUTCIIbHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCCBhI

BCIICCTB

1.8

BBIYUCIIATh MaCCOBYIO JOJIHO XUMHNYECKOT'O 3JIEMEHTA I10 (bOpMy.TIe

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JJOJIIO BCHICCTBA B PaCTBOPC

1.10

MNPUMCHATH CCTCCTBCHHOHAYYHBIC MCETOJbI IIO3HAaHUA -
Ha6J'IIO,I[eHI/Ie, HU3MCPCHUC, MOJCINPOBAHUC, OKCIICPUMCHT

(peanbHBII U MBICTICHHBIH )

2.1

IIo Teme: «BaxHeWlIne NPEACTABUTEIM HEOPTraHUYECKHUX
BELIECTBY

PaCKpbIBaTh CMBICII OCHOBHBLIX XHMHYCCKHX TTOHATHH: OKCHI,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

ONpeaACIATh NPUHAIICKHOCTD BCIICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coelMHeHu! 1o popMyiaMm

2.3

KJ'IaCCI/I(bI/IHI/IpOBaTI) HCOPTraHNYCCKUEC BEIICCTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOICTBa
BEUIECTB  pa3JIMYHBIX  KJIACCOB, IOATBEp)KJas  ONHUCAHHE
IpUMepaMU  MOJIEKYJISIPHBIX YPaBHEHMH COOTBETCTBYIOLIUX

XHUMHUYCCKUX peaKHI/Iﬁ

MMPOrHO3UPOBATH CBOMCTBA BENIECTB B 3aBHCHUMOCTH OT HX
KauC€CTBCHHOI'0 COCTaBa, BO3MOXKHOCTHU NMPOTECKAHNUA XUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CIeIOBaTh MpaBWJIaM TOJB30BaHUS XWMHUYECKOW TOCYAOH H
1abopaTOPHBIM 00OPYIOBAaHUEM, a TAK)Ke TTpaBUIaM OOpaIeHUs
C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKITUSAMHU IO BHIMOJTHEHUIO
Ha60paTOpHBIX XUMHNYCCKUX OIIBITOB o IOJYUYCHUIO n
coOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA W KHCIOpPOAa),
MPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHOW MAacCOBOM IOJIeH
paCTBOpéHHOFO BCIICCTBA, IJIaHUPOBATH u IpOBOAUTDH

XUMHUYECKHE HKCIIEPUMEHTHI IO pPACIIO3HABAHUIO PacTBOPOB




2.7

3.1

3.2

3.3

mieJioyel M KHUCJIOT C TMOMOIIbI0 HMHAUKATOPOB (JIaKMYC,

dbeHondTanenH, METHIOPAHXK U IPYTHE)
MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINU

ITo Teme: «llepmommnueckuit 3axkoH u Ilepuonnueckas cucrema
xumudeckux snemeHToB 1. 1. MenneneeBa. CTpoeHre aTOMOB.
XuMuueckas CBS3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEIIHHBIE

PEaKuun»

PAacKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IOHATHUH: SAPO
aToOMa, AJIEKTPOHHBIA CJIOM aTOMa, aTOMHas OpOUTallb, PajnyC
aToMa, XMMUYECKas CBsI3b, IOJIIPHAs U HEMOJISIpHAst KOBaJICHTHAs
CBs3b, DJIIEKTPOOTPULIATEIILHOCTh, MOHHASA CBA3b, MOH, KAaTHOH,
AQHHMOH, CTENIeHb OKUCIICHHS

KJIacCU(UIIUPOBATh XMMUYECKHUE HJIEMEHTBI

ONKCBIBATD W XapaKTepu3oBaTb  TaOIW4HyI0  GopMmy
HCpHOI{H‘IGCKOﬁ CUCTCMbl XUMHYCCKUX DJJICMCHTOB: PAa3JIN4aTh

NOHATUS «TJIaBHas mnoArpynna (Arpymnma)» H  «10004Has

noarpymnmna (brpynma)y, «Manbie» u «00IbIITNe) MePUOIbI

3.4

3.5

packpsiBaTh cMmbich [lepuonnueckoro 3akona .M. Menneneena:
JIEMOHCTPUPOBATh IMOHUMAHUE NEPHUOJUYECKONM 3aBHCHUMOCTH
CBOUCTB XHMHYECKHX DIIEMEHTOB OT HX [OJIOKEHUS B

Ilepuonnueckoii cucreme

COOTHOCHUTh O00O3HAu€HUs, KOTOpblE MMEITCS B TalnuIle
«Ilepuonnueckass cucrtemMa XHMHUYeCKUX diemeHTto J[.U.
MenzeneeBay € YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMUS
aTOMOB XMMHYECKHX 3JEMEHTOB (COocTaB M 3apsj siapa, oOriee

YHCJIO AJIEKTPOHOB U paclpeieNIeHNe UX MO0 3JIEKTPOHHBIM CJIOSIM)

3.6

3.7

onpeaciisiTb CTCIICHb OKHUCICHUA JJICMCHTOB B 6I/IHapHI)IX
COCOAUMHECHUAX
ONpCACIIATL BU XUMHYECKOM CBS3U (KOB&J’ICHTH&H n I/IOHHa}I) B

HCOPTaHUYCCKUX COCIUHCHUAX

9 KUIIACC




Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI OCHOBHOTI'O 00111er0
o0pa3zoBaHus

1

11

1.2

1.3

14

ITo Teme: «BCH_ICCTBO U XUMHYECCKas peaKIus»

PacCKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSATHM: pacTBOp,
DIIEKTPOJIUTHL, HERJIEKTPOJIUTHI, AJIEKTPOJINTUYECKAS
JUCCOLMaLuUs, peakuud MOHHOro oOOMeHa, KaTajuu3aTop,
XMMUYECKOE PaBHOBECHE, 0OpaTUMbIE 1 HEOOpATUMBIEC pEaKIiH,
OKHCIIUTEIIbHOBOCCTAHOBUTENIbHBIE ~ PEAaKLUUH,  OKHCIUTEb,
BOCCTAHOBUTEIIb, OKHCICHHE MU BOCCTAHOBIICHHE, aJLLIOTPOIUS,
aM(pOTEepHOCTh, XHMMHYECKasi CBsA3b (KOBaJCHTHas, HWOHHas,
METaJUINYECKas), KpUCTAJUINYECKasl PEHIETKa, CIIIaBbl, CKOPOCTh

XHUMHYECKON pCaKuu

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUYECKHUX ITOHATHH
U TPUMEHATh 3TU NOHATHUS MpPU ONHCAHMM BELIECTB U MX
[IPEBPALLEHUI

COCTaBIIAITh  YPABHEHMSI  JJIEKTPOJIMTUYECKOM  AMCCOLUALINH
KHCJIOT, IIEI0YEH U COJIEH, ITOJIHBIE U COKpALIEHHBIE YPABHEHUS
peakuuii MOHHOro oOMeHa

pacKpbIBaTh  CYIIHOCTb  OKHCIMTEJIBHO-BOCCTAHOBUTEIIBHBIX

peaKuHﬁ MMOCPCACTBOM COCTABJICHUA 3JICKTPOHHOT' O OaaHca dTHX

peakuui

1.5

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKOUN peaKInu

2.1

ITo temam: «HemeTamisl 1 ux coeauHeHUs» U «MeTauibl U UX

COCOAUHCHUSA

XapakTepu3oBaTh (OMHCHIBaTH) OOmME U  cHerupUuIecKue
XHMHUYECKHE CBOWCTBA TMPOCTBIX U  CIOXHBIX BEIIECTB,
MOJATBEPK/Iasi OMUCAHKE MPUMEPAMH MOJEKYISIPHBIX U MOHHBIX

YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKHUX PEAKIIUN

2.2

COCTaBIISITh ypaBHEHUS peaKkuuit, MOJATBEPKIAFOIINX
CYLIECTBOBAHME T'E€HETUYECKOM CBSI3M MEKJY BEIIECTBAMU

Pa3JIMYHEBIX KJIaCCOB




2.3

IMPOrHO3UpPOBAThH CBOMCTBaA BCIICCTB B 3aBHUCHMOCTH OT HX
CTPOCHUA, BO3MOXXHOCTH IIPOTCKAHUA XHUMHYCCKHUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.4

2.5

3.1

CJIeI0BAaTh IIPAaBHJIaM II0JIb30BAaHU XUMHUYECKOM IOCYAOH U
71a00paTOPHBIM 000PYAOBAaHUEM, a TAKXKe IPaBUIIaM OOpalleHHs
C BELECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU 10 BBIIIOJIHEHUIO
7a00paTOPHBIX ~XMMHUYECKMX OIBITOB IO IOJYYEHHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa W YIJIEKHCIIOTO

rasa)

MNPOBOAWTL PCaKUWM, IMOATBCPIKIAIONINC Ka4eCTBEHHBIA COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM ITyTEM XJIOPHI-,
Opomuna, wommn, KapOoHat, ¢docdar, cwimkar, cyibdar,
TUAPOKCUIMOHBI, KATHOHBI ~aMMOHHS, HOHBI  HM3y4YE€HHBIX
METAJIOB,  IPUCYICTBYIOIIME B BOAHBIX  pacTBOpax

HEOPraHMYEeCKUX BEIIECTB
ITo Teme: «XHUMHSI U OKPY:KAIOILIAsl CPENA»

PacCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHSTH: HI[K

BCIICCTBA,; KOPPO3Ud METAJIIIOB

3.2

MMPUMCHATH OCHOBHBIC OIIECpalinn MBICITUTEIIBHOM JACATCIIBHOCTH —
aHaJIn3 U CHHTE3, CPABHCHUC, O606H_IGHI/IC, CHUCTEMATHU3AallUIO,
BBbIABJICHUC MPUYUHHO-CJIICACTBCHHBIX CBsI3CH — IJI1 U3y4YCHHUA
CBOICTB BCIICCTB U XUMHUYCCKHUX peaKLII/II\/’I; €CTCCTBCHHOHAYYHBIC
METOJBI ITO3HAHUA — Ha6J'IIO)IeHI/IC, HU3MCPCHUC, MOACTIUPOBAHUC,

HKCIIEPUMEHT (peabHbI U MBICTICHHBIN )




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumun. Poinp XMMUHK B )KM3HU YEJI0BEKa. XMMHS B CUCTEME HAYK.
Tena u BenecTBa. PU3MYECKUE CBOMCTBA BEMIECCTB. ATPEraTHOE COCTOSIHUE

BC€IICCTB

1.2

ITonsarue o METOAaX IIO3HAaHHUA B XHMUH. Yucteie B€IIECCTBA M CMCCH.

CrniocoOnI pasneneHus cMecei

1.3

ATOMBI U MOJICKYJIBI. Xumunueckue d3iaeMeHTEl. CHMBOJIBI XUMHYECKHX
JJICMCHTOB. HpOCTbIC Hn CJIOXKHBIC BCIICCTBA. ATOMHO'MOJ’ICKYJ'IHpHOG

Y4EHHUE

1.4

1.5

1.6

Xumunyeckass ¢opMyna. BajaeHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BewlecTB. OTHOCHUTENbHAsE aTOMHas Macca.
OTtHOocuTenbHAs MOJEKyJIsIpHas Macca. MaccoBas 01 XMMHYECKOIO

QJICMCHTA B COCIMHCHNHN

KonunuectBo BCIICCTBA. Mos. MOHHpHaH Macca. Bzaumocss3b
KOJIMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX CAWHUI] BEIICCTBA. Pacuéter mo

dbopMynaM XUMHUECKUX COSAMHEHUIA

dusznueckue M XHUMHUYECKHE SBJICHUSI. XHUMHYECKas pcakuuga u eé
IMPU3HAKH. 3aKkoH COXPAaHCHUA MACChl BCIICCTB. XuMudeckue YpaBHCHHA.
KJIaCCI/I(pI/IKaI_[I/ISI XUMHUYCCKUX peaxunﬁ (COCI[I/IHGHI/IH, Ppa3I0KCHUA,

3aMeIleHusI, 0OMEHa)

1.7

XVUMUYECKUH DKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TIOCYI0H, C
npaBwiaMud  paboTel B jaboparopun M OpuéMaMu OOpalieHHs ¢
1abopaToOpHBIM 00OpYyIOBAaHUEM, H3y4YCHHE U ONMHCaHHE (PU3NIECKHUX
CBOMCTB 00pa3IioB HEOPTAHMYECKUX BEIIECTB, HAOMIOJCHUE (PU3HMUCCKUX
(naBJieHWE BOCKA, TasHUE JIb/Ia, PACTUPAHKE caxapa B CTYNKE, KATIEHUE U
KOHJICHCAIIUSI BOJIbI) U XUMHYECKUX (TOPEHHE CBEYM, MPOKATUBAHUE

MEJIHOM TPOBOJIOKH, B3aUMOJEUCTBUE Mejla C KHUCIOTOW) SIBICHUH,




HaOJI0ICHNE U OMHMCaHUE MPU3HAKOB MPOTEKAHHS XUMHYECKUX PeaKIuit
(pa3nokeHue caxapa, B3aMMOJICHCTBHE CEPHOW KHCIOTBI C XJIOPUIAOM
Oapusi, pasnoxkenne ruApokcuna  wmeau(ll) npu  HarpeBaHuw,
B3auMOJICHCTBHUE *Kene3a ¢ pacTBopoM cou meau(ll), nsyuenue cmoco6oB
paszesneHus cMecel (¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE, BHIIAPUBAHHE,
TUCTUIUISIMS, XpoMaTorpadus), MPOBECHHE OYNUCTKH TTOBAPCHHOM COJIH,
HaOJroZleHWe W ONWCaHWe  pe3yJbTaTOB  NPOBEACHUS  OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHCHHS MacChl, CO3JIaHHE MoJeleit

MOJIEKYI (I1apOCTEP>KHEBBIX )

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecsh razos. CoctaB Bo3ayxa. Kuciaopoa — 31eMeHT U mpocToe
BemecTBo. Haxokaenume Kuciaopoja B mpupope, (GU3MUECKHEe U
XUMHUYecKHe cBoicTBa (peakuuu ropenusi). Oxcunpl. Ilpumenenue
kuciaoposa. CrocoObl IMOJIydeHUs KUCIOpoJa B JiabopaTopuu U
npomsblieHHocTH.  KpyroBopor kucinopona B mpupone. O30H —

AJIIOTPONHASI MOAU(PUKALUSA KUCIOPOJa

2.2

2.3

2.4

2.5

TemoBoit 3¢h(pekT XuMUUECKON peaKIi, TEPMOXUMHUECKUE YpaBHEHUS,
9K30- M OHAOTEPMHUYECKHME peakuuu. TOIUIMBO: Yroib M METaH.
3arpsi3HeHue BO3/yXa, YCUJIEHHE NapHUKOBOro 3¢ @deKra, paspylleHue

O30HOBOT'O CJI104A

Bonopon —aneMeHT 1 nipoctoe BerecTBo. HaxoxneHue Bo1opoa B IpUpoIe,
¢u3nuecKkre U XMMHYECKHE CBOMCTBA, MPUMEHEHUE, CIHOCOObI MOIYyYeHHS.

Kucnors! u comn
MonsipHblif 00bEM ra3oB. Pacué€Tsl Mo XUMHUYECKUM YpaBHEHUSIM

®dusnyeckue CBoMCTBa BOAbl. Boja kak pactBoputTenb. PacTBOpBL
HacellieHHble W HEHACBIIIEHHBIE PAacTBOpPHI. PacTBOPUMOCTH BEIIECTB B
BoJIe. MaccoBasi 10J1d BEIIECTBA B paCTBOPE. XUMHYECKHUE CBOMCTBA BOJIBI.
OcHoBanus. Poib pacTBOpOB B pUpoJie U B )KU3HU uenoBeka. Kpyrosopor
BOJIbI B MpUpOAE. 3arpA3HEHHE NPUPOAHBIX BOJ. OXpaHa M OYHMCTKA

MPUPOAHBIX BOJL

2.6

Knaccudukanus Heoprannueckux coenunenuii. Oxcunbl. Knaccudukanus

OKCHJIOB: COJIeOOpa3yroIie (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) H




2.7

2.8

HecoseoOpasyromue. Homenknarypa okcn1oB. @U3ndeckue 1 XMMUUYECKUE

CBOMCTBaA OKCHJOB. HonyquHe OKCH 0B

OcHoBanus. Krnaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIC
ocHoBaHMus. HomeHknarypa ocHoBaHuil. DHU3UYECKME U XHUMUYECKUE
cBoiicTBa ocHOBaHMH. [lonyuyenne ocHOBaHMI

Kucnotsl. Knaccudukanus kucinot. Homenkmnarypa kuciot. @uzndeckue u

XUMHUYECKHUE CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTaiuioB H.H. bekerosa.

[Tonyuenue kucior

2.9

2.10

211

Comu. Homenknarypa coseit. Du3ndeckue 1 XMuMAYECKUE CBOMCTBA COJICH.

ITonyuenue conen
I'eneTnyeckas CBsA3b MEXAY KJIaCCaMH HEOPraHMYECKUX COCIUHEHUM

XUMHUECKUH SKCIEPUMEHT: KadeCTBEHHOE OIpEeNeHHE COAepKaHus
KHCJIOPO/Ia B BO3/1yXe, OJTY4YCHUE, COOMpaHHe, pAacTIO3HABAHHUE U H3yYCHUE
CBOWCTB  KMCJIOpOAA, HaOJNIOJEHHE B3aHUMOACHUCTBUS  BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BO3HHUKHOBEHHS M TPEKpAIICHUs TOpPEHUs
(mo>xapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCHJIOB U OMMCAaHUE UX CBOUCTB,
MoJlyueHue, codupaHue, paclio3HaBaHUE M M3y4EHHE CBOWCTB BOAOPOJA
(ropenue), B3aumoaelicteue Bojopoaa c¢ okcuaoM menu(ll) (BozmoxkHO
WCIIOJIb30BaHUE BHJIEOMATEpPHAJIOB), HAOMIO/IEHHEe OO0pa3I0oB BEIIECTB
KOJINYECTBOM 1 MOJIb, HCCIeIOBaHNE OCOOCHHOCTEH PacTBOPEHUS BEIIECTB
C  pa3IMYHOW  pacTBOPUMOCTBIO, IPUTOTOBJIEHHE  PacTBOPOB  C
ONpeIeIEHHON MaccoBOM JloJIen pPacTBOPEHHOTO BEILIECTBA,
B3aMMOJICIICTBHE BOJbI C MeTalJIaMU (HaTpUeM U KalblUeM) (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHANIOB), OIpPECIIEHUE PAcTBOPOB KHUCIOT U
mieouel ¢ MOMOUIbI0  HWHIUKATOPOB, HCCIEAOBaHHE  00paslioB
HEOPraHMYECKUX BEILIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJEHNE U3MEHEHUS
OKpackH HWHAMKAaTOPOB B pPAacTBOpax KHCIOT M IIeJIouyell, H3ydyeHue
B3auMmoieiicTBusa okcuga menu(ll) ¢ pactBopom cepHO KUCIOTHI, KUCIOT €
METaJUIAMM, pEaKUuid HEeUTpaau3aluH, TI[OJy4YEeHHE HEePaCTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOIO MeTajla JPYI'MM M3 pacTBopa COJH,
peLICHHE SKCIEPUMEHTANIbHBIX 3aJad 1o Teme «Baxuelmme Kiacchl

HCOPTaHUYCCKUX COCIIHHGHHﬁ»




[Iepnonnueckuit 3akoH u Ilepuoanueckas cucTeMa XMMHU4YECKUX
snemeHnToB .M. MenneneeBa. CtpoeHrue aTOMOB. XMMHYECKasl CBS3b.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pcakuuun

3.1

3.2

[lepBble MOMBITKH KJIACCH(PHUKAIIMKA XUMHUYECKUX 3yIeMeHTOB. [loHsTHE O
IpyMIax CXOIHbIX 3JIEMEHTOB (ILEJIOYHbIE U I11€TI0YHO3EMENIbHbIE METAIIbI,
raJloTeHbl, THEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIe 00pa3yroT aMm(oTepHbIe

OKCHUAbI U TUAPOKCHUIBI

[Iepnoanueckuii 3axoH. [lepuoandeckas cucTeMa XUMHYECKHUX JIEMEHTOB
JA.UN. MenneneeBa. KopoTkonepuoaHas M JUIMHHONEPHOAHAs (OPMBI
[Iepnoanueckoit cucrembl xumuueckux snemeHtoB .M. Menaeneesa.
ITepuons! u rpynnel. U3MUECKUN CMBICII IOPSIKOBOIO HOMEPA, HOMEPOB

neépruoaa U rpyIiibl 3JICMCHTA

3.3

Crpoenue aromoB. CocTtaB aToMHBIX saep. W3orombl. DIEKTPOHBI.
CrpoeHne HIIEKTPOHHBIX O0OJOYEK AaTOMOB MEpBbIX 20 XMMHUYECKHX
anemeHToB [lepuognueckont cucremsl .M. MenneneeBa. XapakTepucTuka
XMMHUYECKOTO 3JIEMEHTa 1O ero nojoxkeHuto B [lepuoanyeckoit cucreme

.. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHUsI paJnyca aTOMOB XMMHYECKHX JJIEMEHTOB,
METAUINYECKUX M HEMETAIUIMYECKUX CBOMCTB II0 TPYIIIAM U MEPUOJIAM.
3nauenne Ilepuomumueckoro 3akoHa u Ilepuoanueckoil  CHUCTEMBI
XAMHMYECKUX DJIEMEHTOB JUIsl pa3BUTUs Hayku W npaktuku. J[.H.

MeHieneeB — y4EHBIN U IPaKIaHUH

3.5

3.6

3.7

Xumudeckasi cBsi3b. KoBaneHTHast (ToJispHAas W HEMOJISIPHAS) CBS3b.

SJICKTpOOTpI/II_IaTCHBHOCTB XHUMHYECKHUX 3EeMEHTOB. loHHAas CBI3b

CrencHb OKHCJICHUA. OKHCIUTEIFHOBOCCTAHOBUTEIBHBIC pCaKkmuu.

Hpoueccm OKHCIICHHS B BOCCTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUN IKCIEPUMEHT: W3Yy4eHHe 0O0paslloB BEIIECTB METaUIOB U
HEMETaJUIOB, B3aUMOJICHCTBUE THAPOKCH/IA IIMHKA C PACTBOPAMH KUCJIOT U
niesioyeii,  MpPOBEACHUE  ONBITOB,  WJUIIOCTPUPYIOUIUX  MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuil  (ropeHue,  peakuuu

Pa3oXKEeHUs!, COSTMHEHHUS )

9 KUIIACC




Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

BemectBo u xumunueckas peakuus. [lopropenue

11

[Iepnonnueckuit 3akoH. Ileproauyeckas cucteMa XUMUYECKUX 3JIEMEHTOB
.M. MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUH
CBOMCTB XMMHMUYECKUX 3JIEMEHTOB MEPBbIX TPEX MEPUOJOB, KAIHS, KAIbLIH
U HUX COEIMHEHUH B COOTBETCTBUU C IIOJOKEHHEM JJIEMEHTOB B

[Ieproandeckoii cucTeMe U CTPOCHUEM UX aTOMOB

1.2

1.3

14

CrpoeHue BemiecTBa: BUABI XUMHUYECKOM CBS3U. THIBI KPUCTATTUYECKUX
pEemETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTAIIMYECKOMN
peIIETKN W BUJA XUMHUYECKOW cBs3M. Kiaccudukanust 1 HOMEHKIATypa
HEOPraHMYECKUX BEUIECTB (MEXIyHAPOIHAS U TPUBHANIbHAS ). XUMHUYECKHE
CBOICTBA BEUIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCaM HEOPTraHUYECKHUX

COCHHHCHHﬁ, ICHCTHUYCCKAsA CBA3b HCOPIraHNMYCCKHUX BCHICCTB

Krnaccudukanms XUMHUYECKHX peakuid MO Pa3lWYHBIM TMpH3HaKaMm (1o
YUCIy M COCTaBy Y4YaCTBYIOIIMX B DPEAKLUUU BELIECTB, IO TEILIOBOMY
3¢ deKTy, 10 U3MEHEHHIO CTENIEHEW OKUCIEHUS! XUMUYECKHUX 3JIEMEHTOB, 10
00paTUMOCTH, 1O YYaCTHIO Karalu3zaropa). JK30- U IHIOTEPMHUUYECKHE
peakuuu, TepMOXUMHUYECKHe ypaBHeHus. Ilonstme o0 ckopoctu

XUMHYECKOMN peaKknuuun

[TousTue 00 O6paTI/IMBIX u HeO6paTI/IMI:>IX XUMHYCCKUX PCAKIUAX. IlonsaTue
O TOMOI'CHHBIX W TCTCPOTCHHBIX PCAKIUAX. IlonsaTe 0 XHMMHYECKOM
paBHOBCCHUMU. q)aKTOpLI, BJIMAIOIHUEC HAa CKOPOCTH XUMHYECKOMN pCaknun nu

MMOJIOKCHHUE XUMHUYCCKOI'0 paBHOBCCHU S

1.5

1.6

OKHUCIATENTbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMU, DJICKTPOHHBIA  OajaHC
OKUCITUTEIbHO-BOCCTAHOBUTENbHON peakiuu. CocTaBieHuE ypaBHEHUH
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI C HCIOJb30BAHHUEM METO]Ia

SJICKTPOHHOI'O Oamanca

Teopust ~ DNEKTPOTUTHUYECKON  JTUCCOIMALMU.  DIJIEKTPOIUTHI U
HE3JIEKTPOJIUThl. KaTHOoHBI, aHMOHBI. MeXxaHn3M JUCCOLMAIIMU BEIIECTB C
pa3iIndYHbIMU  BUAAMU XUMHUeCKOor cBsa3u. CreneHb JUCCOL AN,
CwibHBIC U cla0ble AIEKTPOJUTHI. Peaknuu MOHHOTO oOMeHa. Y CIOBHs
NPOTEKaHUS PeaKIuii HOHHOTrO OOMEHa, MOJIHbIE U COKPAIEHHbIC HOHHBIE

ypaBHeHUs1 peakiui. CBOWMCTBA KHUCJIOT, OCHOBAHMH W COJIEM B CBETE




1.7

MPEJICTaBICHU 00 DSIEKTPOJIUTHUECKON mucconuanuu. KadecTBeHHBIC

P€aKi Ha HOHBI. IlonsTue o THOPOJIN3E coJieit

XUMHUUYECKUH SKCIEPUMEHT: 03HAKOMIIEHUE C MOAEIISIMHU KPUCTANINYECKUX
PEmETOK HEOPTaHMYECKUX BELIECTB — METAIJIOB U HeMeTaIJIoB (Tpadura u
aJMasa), CIOXHBIX BELIECTB (XJIOpUZAa HATpus); HCCIEIOBaHUE
3aBUCUMOCTHY CKOPOCTH XMMHUYECKOW peakuu OT BO3AEHCTBUS pa3InUHbIX
(GakTOpOB; HCCIIEOBAaHUE 3JIEKTPONPOBOJAHOCTU PACTBOPOB BELIECTB,
mpouecca JUCCOLMALMU  KUCJIOT, Iueinoded U coyiell  (BO3MOXHO
UCIIOJIb30BaHUE BU/IEOMATEPUAIIOB); IIpOBe/IeHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TPOTEKaHUsI peakUuil HOHHOTO OOMeHa
(oOpa3oBaHHe oOcaJKka, BblIEJECHUE ra3a, 0oOpa30BaHHE BOJIbl); OIBITOB,
HIUTIOCTPUPYIOIIUX IIPUMCEPLI OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX
peakuuii (ropeHue, peakluu pa3ioKeHUs, COSIUHEHUs); paclO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 KaUeCTBEHHBIX PEAKLUN Ha HOHBI;

PCIICHUEC SKCIICPUMCHTAJIBHBIX 3aaa4

Hemeramnsr u nx COCINHCHUA

2.1

OO6mas xapaktepuctuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe cTeneHu OkucieHus. CTpoeHne W (PU3NYECKUE CBOMCTBA
MPOCTHIX BEUIECTB — FaJOT€HOB. XMMHYECKHE CBOMCTBA HA TPUMEPE XJI0pa
(B3auMoJielicTBME ¢  MeTalUlaMH,  HeMeTaJUIaMH, HIeouamMu).
Xnoposogopon. ConsiHasi KUCJIOTa, XMUMUYECKHE CBOWCTBA, IOJy4YEHUE,
npuMeHeHue. JleficTBue XJiopa U XJIOPOBOJIOPOJa HA OPraHU3M YeJIOBEKa.

Baxneimye Xa0puabl U UX HAX0XKIECHUE B IPUPOJIE

2.2

O6mmas xapakrepuctuka 31eMeHToB VIA-rpynmnsl. OCOGEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu OkucieHus. CTpoeHue U (QU3NUECKHE
CBOMCTBAa TMPOCTBIX BEIIECTB — KHUCIOpOJAa W Cephl. AJLTIOTPOIHBIE
Monu(dUKaMK KUACIOpPOJa U Ccepbl. XHUMHYECKHE CBOWCTBA CEpHI.
CepoBogopos, cTpoeHue, GU3NIECKUe U XUMHYEeCKHe CBOMCTBA. OKCHIIBI
cepbl Kak NPEACTaBUTENM KHUCIOTHBIX OKcHIOB. CepHasi KHUCIOTa,
bu3NYecKue U XUMHUYECKHE CBOMCTBA (00IMe KaK MPeICTaBUTENs Kiacca
KHUCTIOT W crHenuduueckne). XUMUYSCKUE PEaKIUH, JIKAIIHNEe B OCHOBE
MPOMBIIIIEHHOTO CIoco0a MOoJIydeHus: cepHoi KucioThl. [IpumeHeHwue.
Conm cepHOW KHCIOTBHI, KadeCTBEHHAs peakius Ha Ccynb(ar-HoH.

Haxoxnenue cepol 1 €€ COeIMHEHUH B IPUPOJIe. XUMHUUECKOE 3arpsi3HEHUE




2.3

OKpY’KaIOIle Cpelbl COEAMHEHUSIMU Cepbl  (KHCIOTHBIE JOXK[IH,

3arpsi3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILICHUS

OO0wast xapakTepucTuka 31eMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpPHBIE CTENEHU OKUCIEHHS. A30T, pacIpOCTPaHEHUE B
npupoje, (Gpu3sMuecKue M XuMHuyeckue cpoiicTBa. Kpyrosopor asora B
npupoje. AMMHUAK, ero GU3NIECKUe U XUMHUUECKUE CBOMCTBA, MOTyYCHHE
u npuMeHeHue. Conu aMMOHUSA, UX PU3UUECKUE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KadecTBeHHas peakuuss Ha HMOHbI aMMOHUS. A30THas
KHCIIO0Ta, e€ nosyuyeHue, Gu3nyeckue 1 XuMHUecKue cBoiicTBa (001mue Kak
IpeACTaBUTEN Kjlacca KHUCIOT M crneuuduueckue). Mcmomp3zoBanue
HUTPAaTOB M COJEH aMMOHHUS B KadyeCTBE MUHEPAJIbHBIX YIOOpEHHIl.
XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEW Cpenbl COCAUMHEHUSMH a30Ta

(KI/ICJ'IOTHBIG AOXKIH, 3aIrpA3HCHUC BO3JyXa, ITIOYBbI U BO,Z[OéMOB)

2.4

2.5

2.6

®ochop, amnorpormubie Momupuramum  docdopa, GuU3MUECKHE H
xummuueckue cBoiictBa. Oxcua docdopa(V) u docdopHas kucuora,
¢usznyeckue M XUMHYECKHE CBOWMCTBa, moiydeHue. lcronb3oBaHue

¢dochaToB B KauecTBE MUHEPAIBLHBIX Y100peHUH

OO6mas xapakrepucTrka 31eMeHToB |V A-Tpynnbl. OcoOeHHOCTH CTPOSHHUS
aTOMOB, XapakTepHBbIE CTENEHH OKHUCIEHHUS. YTJIEepOJ, ajUIOTPOITHBIC
MOJU(UKALMH, pacpoCTpaHEeHHE B MPUPOJIE, (PU3NYECKHEe U XUMUYECKHE
cBomicTtBa. ApncopOuus. KpyroBopor yriepoga B mpupoae. Okcuubl
yriepoja, ux (Gpu3MuecKue U XMMHUYECKHE CBOICTBA, IEHCTBHE Ha >KUBbIC
OpPTraHU3MBbI, TIOJIyYeHHE W MpPHUMEHEHHe. ODKOJOTHYECKHe TpOOIIeMBl,
cBsi3aHHBIE ¢ oKkcuaoM yriepona(lV); rumoresa ria00anbHOrO MOTEIUICHUS
KJIUMaTa, TapHUKOBBIN 3¢ dexT. YrompHas Kuciaora W €€ COJu, HUX
¢u3nueckue W XUMHUYECKHE CBOWCTBA, IOJIY4Y€HHE U MPHUMEHEHHE.
KauecTtBeHHas peakuus Ha kapOoHAT-HOHBI. Vcrionb3oBaHNe KapOOHATOB B

6LITy, MCIUIHUHE, TPOMBIINIJICHHOCTH U CCJILCKOM XO035ICTBE

[lepBoHauanbHble TMOHATHUS OO0 OpPraHMYEeCKUX BeIIeCTBaX Kak O
COCMMHEHUSX yriepoAa (MeTaH, 5TaH, OTWJIEH, AaleTHUJIEH, OJTaHOI,
IHMIEPUH, YKCYCHas KucioTa). VX cocraB M XHMHYECKOE CTpPOCHHE.
[TonsiTie 0 OMOIOTUYECKH BaKHBIX BEIIECTBAX: KUPaX, OEIKax, YriieBoIax
— ¥ UX POJIM B U3HM yeloBeKka. MaTepuaibHOE €IMHCTBO OPTraHUYECKUX U

HEOPTaHUYCCKUX COG,Z[HHGHHP'I




2.7

Kpemuuii, ero ¢Qusnueckue M XHUMHUYECKHE CBOWMCTBA, IIOJIyUY€HHE U
npuMeHeHue. CoelnHeHNs KpeMHUs B npupojie. Oouiue npeacraBieHus 00
okcune kpemHus(lV) wu  kpemnueBod kucinore. Cuiamkarbl, HX
UCIOJIb30BaHUE B OBbITY, MEIUIMHE, NPOMBIIIJICHHOCTH. Baxueimme
CTPOWTENbHbIE MaTepHalbl: KepamMHMKa, CTEKJO, LEMEHT, OETOoH,
xene300eToH. IIpoGieMbl 6e30MacHOr0 HUCMOIb30BAHUS CTPOUTENIBHBIX

MAaTEepHUAJIOB B TOBCEIHEBHOM KU3HU

2.8

XVUMUYECKUN  SKCIIEPUMEHT: U3Yy4Y€HHE O00pa3lioB HEOPraHWYECKUX
BEILECTB, CBOMCTB COJIIHOW KUCIIOThI; IPOBECHUE KaYECTBEHHBIX PEeaKIUil
Ha XJOPHUJA-MOHBI U HAOJIOJEHUE IMPU3HAKOB MX MPOTEKAHMS; OIBITHI,
oTpaxawomue (Qu3ndyeckue M XUMHUYECKHE CBOMCTBA TaJOT€HOB M HX
COEIMHEHU N (BO3MOKHO UCIIOJIb30BaHUE BUJIECOMATEPUAJIOB);
O3HAKOMJICHHE C 00pa3lamMH XJIOPHAOB (TaJTOr€HH]IOB); O3HAKOMIICHHE C
oOpa3uamu ceppl U €€ COeOUHEHHSIMH (BO3MOXXHO HCIIOJIb30BaHHE
BUIEOMATEPHAJIOB); HAOJIOJCHHE TMpolecca OOYIIUBaHHS caxapa I0J
JENCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHMCIIOTHI; M3yYEHUE XUMHUECKUX
CBOMCTB pa30aBIICHHOW CEpPHOM KHUCJIOTHI, MPOBEICHHE KAaYeCTBEHHOM
peakuuu Ha cynbpaT-uOH U HaOJIOJEHUE NpU3HAaKa €€ IPOTeKaHUs;
O3HAaKOMJICHHE C (U3MUEeCKUMH CBOMCTBaMM a3zoTa, (ochopa U uX
COEMHEHUH (BO3MOYKHO HCIOJIb30BAHUE BHUJIEOMATEPUANIOB), 0Opa3lamMmu
a30THBIX W (GochOpHBIX  yHOOpEHM; TMOJy4dyeHue, CcoOupaHue,
pacro3HaBaHUE U U3yYEHUE CBOMCTB aMMHAKa; IPOBEACHUE KaUECTBEHHBIX
peakiuii Ha MOH aMMOHHUS U (ocdaT-HOH U HU3YYEHHE IMPHU3HAKOB HX
IIPOTEKaHUs, B3aUMOJECHCTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIIOTHI C
MeZIbIo (BO3MOXKHO HCITOJIb30BAHNE BUIEOMATEPUAIIOB); U3yUEHHE MOJIee
KPUCTAJNTHYECKUX PEHIETOK anmMasa, rpaduta, QpyiiepeHa; 03HaKOMIICHHE C
MIPOIIECCOM aJCOPOITUHU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM IPOTUBOTrasa; MOJy4YeHHE, COOMpaHue, pacro3HaBaHUE U
M3Yy4EHHE CBOMCTB YIJIEKUCIIOrO ra3a; MPoBeIeHuE KaueCTBEHHBIX peaKIuii
Ha KapOOHAT- M CHWJIMKAT-MOHBI U M3YYEHHUE MPHU3HAKOB UX MPOTEKAHMUS;
03HAKOMJICHHE C MPOAYKIMEH CHUIMKATHON IPOMBIIUIEHHOCTH; pELICHUE
AKCIEPUMEHTAJIbHBIX 33Ja4 MO TeMe «BaxHeillne HeMeTamibl M X

COCOAUHECHUA»

MeTamisl 1 ux COCIUHECHUA




3.1

OOmass xapakTepuCTUKa XUMHUYECKHX OJJIEMEHTOB — METaUIOB Ha
OCHOBaHMM MX THojoxeHus B Ilepuoguueckoil cucreMe XUMHUYECKUX
anemenToB JI.M1. MenneneeBa u crpoeHust aToMoB. CTpOEHHE METAJIIOB.
Merannuyeckass CBA3b W MeTaUIM4ecKas KpHUCTaUIMYecKas peuérka.

DNEKTPOXUMHUUECKHUN psil HAIIPSHKEHUH METaIlJIOB

3.2

3.3

Ousnueckue M XUMHYECKHE CBoiicTBa MerauioB. OOmue crocoObl
noxyueHus MeTauioB. [IoHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI
3aluUThl UX 0T Koppo3uu. CriaBsel (CTallb, YYI'yH, JOPATIOMUHUN, OpOH3a)

" UX IIPUMCHCHUC B 6LITy U IIPOMBIINIJICHHOCTH

[I{erounble MeTAILIBL: ITOJIOKEHUE B [leproaudeckoil cucreMe XMMU4eCKUX
snementoB JI.M. MenneneeBa, CTpOCHHME HX AaTOMOB; HaxOXIEHUE B
npupose. Pu3nyeckue U XUMMUYECKHE CBOMCTBA (Ha NMpUMeEpe HaTpUsl U
Kanust). OKCUIbI M TUAPOKCUIBI HATPUS U Kanus. [IpuMeHeHne mienouHbIx

METAJUIOB U UX COENUHEHUN

3.4

[[lenoyHno3eMenbHbIE METAUIBI MAarHUW W KaJbLM: IIOJIOKEHHUE B
Ilepuoanueckoit cucremMe xumuuyeckux diaeMeHToB .M. Menneneesa;
CTPOEHHUE UX aTOMOB; HaXOXkAeHUE B pupojae. uznueckne u XUuMUYECKUE
CBOMCTBAa MarHus W Kajblus. BakHeimme coennHEHHUs Kaublus (OKCHUI,

TUAPOKCHU, coiin). ZKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmomuHuii: monoskenue B [leprouueckoil cucreMe XMMHUECKHX JIEMEHTOB
.. Menneneesa; cTpoeHHe aTroma; HaxoxkJAeHue B pupoae. dusnueckue u
XUMHYECKUE CBOWMCTBAa amOMHHUA. AMQOTEpHbIE CBOWCTBA OKCHIA U

THUAPOKCU A AJIFOMHUHHAA

Kenezo: nmonoxenue B [leprognyeckoit cucteMe XMMUYECKUX JIEMEHTOB
H.N. MenneneeBa; CTpOEHHE aTOMa; Hax0XAeHUE B Mpupoae. Puzndeckne
U XUMHUYECKHE CBOUCTBA skene3a. OKCubl, THApOKcuIbl U conu xemne3a(ll)

u xene3a(lll), ux cocras, CBOMCTBA U TIOJydCHHE

3.7

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMu MEeTaUIOB U
CIUIaBOB, UX (U3NYECKUMU CBOICTBAMH; U3yU€HHUE PE3yIbTATOB KOPPO3HH
METAJIJIOB (BO3MOXKHO UCIOJB30BaHUE BHICOMATEPHAIIOB), OCOOCHHOCTEM
B3aUMOJICHICTBUA OKCHJA Kalbliud M HaTpUid C BOJOHW (BO3MOYKHO
UCIIOJIb30BaHUE BUIEOMATEPUAJIOB); HCCIIEIOBAHUE CBOWCTB KECTKOM
BO/JIbI; ITPOLIECCA TOPEHUS JKEeNle3a B KUCIOPoAe (BO3MOKHO MCIIOJIb30BaHHE

BUJICOMATEPHAJIOB); MPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEakIMil Ha




4.1

4.2

WOHBI (MarHusi, Kajblius, adroMuHHs, nuHka, xeneza(ll) u sxenesza(lll),
meau(ll); HaOmoneHre W OmMMCaHUE TPOIECCOB OKPAIIMBAHHUS TUIAMEHHU
WOHAMHM HATPHUS, Kamus ¥ Kajblusd (BO3MOXHO HCIIOJH30BAHHE
BUICOMATEPHAJIOB); HCCIeIOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHIA
QTIOMHUHUS ¥ THIPOKCHJIA [IMHKA; PEIICHHE SKCIICPUMEHTAIBHBIX 33/1a4 TI0

TeMe «BakHelre MeTauibl U UX COSTUHEHUS»
XUMHUSA U OKpY>Karollas cpena

HoBble wmarepuasnibl M TexHonoruu. BemectBa W marepuaisl B
IIOBCEIHEBHOM JKM3HM 4elnoBeKa. XHMMHA U 370poBbe. be3omacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUYECKHUX peakiuii B ObITy. [lepBas momorb

IIpHU XUMHYCCKHUX OXKOraX U OTPAaBJICHUAX

OCHOBBI  3KOJIOTMYECKOM TIpaMOTHOCTU. XHMHYECKOE 3arpsi3HEHUE
okpyxarome cpeasl IIJIK. Ponb XuMuM B pElIEHHH SKOJOTHYECKHUX
npo6usieM. [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIO0B (YrOJib, IPUPOIHBIH a3,

HE(TB), MPOTYKTHI UX MEPEPabOTKH, UX POJIb B OBITY M MIPOMBIIUICHHOCTH

4.3

XUMHYECKUN HKCIIEPUMEHT: H3ydeHHuEe O0Opas3IloB MaTepuajoB (CTEKIIO,

CIIJIaBbl MCTAJUIOB, ITIOJIMMCPHBIC MaTepI/IaJ'ILI)




HHPOBEPSEMBIE HA OI'D 11O XUMHWHU TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon

NpoBepsieMoro
TpeOGoBaHUSA

1

11

1.2

1.3

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMsi HA OCHOBe
dIrocC

Hpe,[[CTaBJ'IeHI/IeZ

0 TI03HABAEMOCTH SIBIICHUI MPHUPOJIBI, TOHUMAaHUE OOBEKTUBHON
3HaYMMOCTH OCHOB XHUMHMYECKOM Hayku Kak obiactu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, KOMIIOHEHTA OOIIEH KyIbTyphl U
IIPAKTUYECKOW  ACATEIBHOCTH  4YEJIOBEKa B YCIOBMAX
COBPEMEHHOro oO0IIecTBa; MOHMMAaHUE MeCTa XHMHUU Cpeau

APYrux €CTCCTBCHHbIX HAYK

(¢} Hay4YHBbIX MCTOdAaX IIO3HAaHUs, B TOM quCJe
OKCHCPUMCHTAJIBHBIX U TCOPECTUYCCKUX MCTOAAaX HCCICAOBAHHA
BCIICCTB n HN3YUCHUA XHUMHUYCCKUX peaKHHﬁ; YMCHHC
HUCIIOJIB30BaTh MOJACIH AJIA 00BICHECHUS CTPOCHUA aTOMOB U

MOJICKYII

0 cepax mpodeccuoHaTBHOW JEATETBHOCTH, CBA3aHHBIX C
XVUMHAEH M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha
JOCTHKEHUSIX XUMUYECKON HaYKH, YTO MO3BOJUT 00YUYaIOIIMMCS
paccmaTtpuBaTh  XUMHUIO Kak cdepy cBoeil  Oymymieit
npoeCCUOHANIbHON  JIeATEIbHOCTH M ClIeNaTh OCO3HAHHBIN
BBIOOpD XMMMM Kak MpOQHIBHOIO INMpeAMeTa MpHU Iepexojae Ha

YPOBEHb CPEIAHEro 00IIero oopa3oBaHus

Brnanenne cucreMoll XMMUYECKUX 3HAHUHN U YMCHUC ITPUMCHATDH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIIOYACT:

2.1

BaKHEHIIINE XUMUYCCKHUE MMOHSATHS: XMMHYCCKUN JJICMCHT, aTOM,
MOIJICKYJ1a, BEIIECTBO, IPOCTOC U CJIIOKHOC BCUICCTBO, OAHOPOAHAA
n HCOOHOPOaHAs CMCECH, OTHOCUTCIIBHBIC aTOMHas u
MOJICKYJISIpHasd MacCChbl, KOJIMYCCTBO BEHICCTBA, MOJIb, MOJIApHAsA

Macca, MOJSIPHBIM O0BEM, OKCHJ, KHUCIIOTa, OCHOBAHHE, COJb




(cpenHsis), XUMUYECKasl peaklysl, peaklui COCAUHEHNS, PEAKIINU
Pa3lIoKEeHUs, PEaKIMU 3aMEIICHHs, PEeaKIi OOMEHA, TEIIOBOM
3¢ deKT peakIuu, 3K30- U JHIOTEPMUICCKHE PEaKIUU, PacTBOpP,
MaccoBasi JIOJIsl XUMHUYECKOTO AJIEMEHTa B COCAMHEHHUH, MacCoBast
JI0JIl ¥ TIPOLICHTHASI KOHLICHTpAIIMSI BEIECTBA B PAacTBOPE, SAPO
aToma, JJICKTPOHHBIA CIIOW aroMa, aTOMHas OpOUTalb, paanuyc
aroMa, BaJCHTHOCTb, CTCIICHb OKHCJICHHS, XUMHYECKasi CBS3b,
ANIEKTPOOTPHIIATEILHOCTD, MOJISIPHAS M HETIOJISIpHAST KOBAaJICHTHAS
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAsi CBS3b, KPUCTAJUTHUYCCKAs
pemérka (aToMHasi, MOHHAs, METa/UTMYecKas, MOJCKYISIpHas),
WOH, KaTHOH, aHHMOH, OJICKTPOJIUT ©  HEIIICKTPOJIHT,
AIIEKTPOJIMUTUYECKAS JMCCOLMAIINS, PEaKIMd HOHHOTO OOMEHa,
OKHUCITUTEIIbHO-BOCCTAHOBHUTEIIbHBIC ~PEAKLUH, OKUCIHTEIb U
BOCCTAaHOBHTEIIb, OKHCJICHHE W BOCCTAHOBJICHHUE, JIICKTPOJIH3,
XMMHYECKOE PaBHOBECHE, OOpaTUMbIC U HEOOpaTHMBbIC PEaKIIUH,
CKOPOCTh XMMHYECKOH peakiuu, Karamusarop, 11K, xopposus

METAaJJIOB, CILIABEI

2.2

2.3

OCHOBOIIOJIAraloIIfe 3aKOHbl XUMUHM: 3aKOH COXPaHEHUsI MacCChl,
nepuoanueckui 3akoH .M. MenzaeneeBa, 3aKOH MOCTOSTHCTBA

COCTaBa, 3aKOH ABoraz[po

TCOpHUU  XUMHH!: ATOMHO-MOJICKYJISIpHAA TCOpus, TCOpHUA

AIEKTPOJIIUTUYECKON JUCCOIHAITUT

Brnanenue ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOIIICH:

3.1

YMEHHE TMPaBWIBHO WCIIONF30BaTh W3YYEHHBIE BEIIECTBA U
MaTepHalsl (B TOM 4HCIe MUHEpaJIbHbIE YA00pEHHsI, METAIIBI U
CIUIaBBI, TPOAYKTHI TIepepaOdOTKH TPUPOAHBIX HCTOYHHKOB
yIJI€BOAOPOAOB (yIJid, TNPUPOJHOrO Taza, HepTH) B OBITY,
CEeITbCKOM XO3SHCTBE, HA MPOU3BOJACTBE M MMOHWMAHHUE 3HAYCHUS
KHUPOB, OCNKOB, YIJIEBOJOB JUIsI OpraHM3Ma 4elloBeKa, YMEHHE
MIPOTHO3UPOBATH BIIMSIHHAE BEIIECTB U XUMHUYECKUX MTPOIIECCOB Ha

OpraHM3M YeJIOBEKa U OKPYXKAIOIIYIO IPUPOAHYIO CPELY

3.2

YMCHHUC HHTCIPpUPOBATH XHUMHUYCCKHUC 3HAHUA CO 3HAHUAMU

JIpYTUX y4eOHBIX MPEeIMETOB




3.3

HaJIW4ue OmbITa paboThl C  Pa3IUYHBIMH  HMCTOYHHUKAMH
uHdpopMalud TO XUMHHM (Hay4dHass W HAyYHO-TIOMYJSpHAS

JUTepaTypa, cIoBapy, CIPaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHUBAThb I/IH(bOpMaI_II/IIO O BCIICCTBAX, UX
IpeBpaliCHUAX W IPAKTUYCCKOM INIPHUMCHCHHU HW YMCHHUC

WCIOJIB30BATh €€ ISl pElICHUs] y4eOHO-TI03HABATENbHBIX 33124

Bnagenne ocHOBaMH MOHATHIHOIO aImapara i CUMBOJIUYECKOTO
SA3bIKa XUMHH JUI COCTaBJICHUS (HOpPMYyT HEOpPraHMYECKUX
BELIECTB, YPABHEHMH XUMHYECKMX PEaKLHi; OCHOBaMH

xumudeckoit HomeHknatypsl (IUPAC u tpuBuansHO)

YMeHnue  oOBSACHATH  CBA3b  IIOJIOKEHUS ~ DJJIEMEHTa B
[lepuoguueckoil cucTeMe C 4YHCIOBBIMH XapaKTEPUCTHKaMU
CTPOEHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa,
of11ee 4MCIO 3JIEKTPOHOB), paclpesieleHUeM 3JIEKTPOHOB IO
SHEPreTUYEeCKUM YpPOBHSM aTOMOB IMEPBBIX TPEX IEPUOJIOB,

KaJlusa U KaJIbIIUA

IIpencraBnenne o0 NEPUOAUYECKON 3aBUCUMOCTH  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB (pannyc aToMma,
JIEKTPOOTPHULIATENBHOCTD), MPOCTBIX MU CIOXKHBIX BEIIECTB OT
MOJIOKEHUs 2yieMeHToB B Ilepuoanueckoit cucreMe (B MaiblX
NepuosiaXx U TIaBHBIX MOJATrPYINax) M 3JIEKTPOHHOTO CTPOCHHUS

aToMa

YMmenue knaccuuuupoBarh:

7.1

XUMHNYECKHUE IJIEMCHTHI

7.2
7.3

8.1

HEOpPraHUUYECKHE BEIIECTBA
XUMHUYECKHE PEAKIIUU
YMeHue onpeneiarh:

BaJICHTHOCTb M CTCIICHb OKHCICHHA XHMHUYCCKUX OJICMCHTOB,

3apsiT HOHA

8.2

BUJI XUMUYECKOW CBSA3M U THUI KPUCTAIIMYECKOW CTPYKTYpHI B

COCOANHCHUAX

8.3

XapakTep cpelbl B BOAHBIX pPacTBOpax BEIIECTB (KHUCIOT,

OCHOBaHUM)




8.4

OKHCJIHUTECIIb 1 BOCCTAHOBUTCIIb

9 YMeHue xapakTepu3oBaTh (GU3NUECKHE U XUMUYECKUE CBOMCTBA:
MPOCTBHIX BEUIECTB (KHCIOPOA, 030H, BOJIOpOA, rpaduT, anmas,
9.1 KpeMHUH, a3ot, docdop, cepa, XJIOp, HATPHA, KaTui, MarHui,
KaJIbLUH, aIFOMUHUH, JKeJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOpPOB (BOja,
aMMHaK, XJOPOBOJOPOJI, CEPOBOIAOPOJI, OKCHUIBI U THUIPOKCHIBI
metaioB I-11A rpymnn, anmromunus, menu (1), nunka, xenesa (11
9.2 u Ill), oxcunsr yraepoma (Il u V), xkpemuusa (1V), azora u
dochopa (Il u V), ceper (IV m VI), cepuucras, cepnas,
a30THCTas, a30THas, pochopHast, yroibHas, KpEMHHEBAsI KUCIIOTa
1 X COJIN)
MPOTHO3UPOBaTh W XapaKTepU30BaTh CBOWCTBA BEIIECTB B
9.3 3aBHUCHMOCTH OT MX COCTaBa M CTPOCHUS, IPUMEHEHHE BEIICCTB B
' 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh MPOTEKAHUS
XUMHUYECKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX
10 YMeHUEe COCTaBJIATh MOJICKYJSIDHBIE W HOHHBIC YpaBHCHHS
peaxuuii, B TOM 4HCe:
10.1 peakiuii HoHHOro oOMeHa
10.2 OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil
103 WUTIOCTPUPYIOIINX XUMHUYECKHUE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPIKIAIONIUX TEHETHUECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BRIYUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
' MaCCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTa B COCTMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEIIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XMUMHUYECKUX PEAKIMA M HAXOJIUTh KOJIHYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WM MPOJIYKTOB peaklnuu
12 Bnanenue (3HaHMEe OCHOB):




12.1

12.2

OCHOBHBIMH METOAAMU HAay4YHOTOo TO3HaHUsA (HAOIIOACHUE,
W3MEpEeHHUe, OJKCIEPUMEHT, MOJEIUPOBAHUE) MpPU H3YyUCHHUH
BEIIECTB M XUMHUYECKUX SIBJICHUH; yMeHHE C(HOpPMYIHPOBATH

po0JIeMy U MPEAJIOKUTh MYTH €€ perIeHUs

Oe3o0macHoMi pa6OTBI C XMMHUYCCKUMHU BCUICCTBAMMU, XHUMHYECKOU

MOCY/I0N U JIaOopaTOPHBIM 000pyIOBaHUEM

12.3

mpaBwiaMd  0Oe30macHOro  oOpamieHuss ¢ BelleCTBaMH,
WCIIOJIb3YEMBIMH B TIOBCEAHEBHOM KU3HH, TIPABUIIAMH TTOBEIACHUS
B LEIIX cOepeXeHHs] 3[0pPOBbS U OKpPYKAIOIIEH MPHUPOIHOM
Cpelnbl; MOHMMaHUE Bpena (OMacHOCTH) BO3JCHCTBUSA HA KUBBIC
OpraHU3MBbI OMpPENeIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIIECHUS U

IpeaAOTBPAIICHHUA UX BPCIAHOI'O BO3IICfICTBPI$[

13

13.1

Hamume MMPAKTUICCKUX HaBBIKOB IJIaHUPOBAHUA n

OCYHICCTBJICHHS CICAYIOINX XUMHUYCCKUX IKCIICPUMCHTOB:

HU3YyUYCHUC U  OIIUCAHUC (I)I/I3I/I‘IGCKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHUE C (1)I/ISI/I‘IGCKI/IMI/I U XUMHWYCCKHUMU ABJICHUSIMU,
OIIBITBI, WJTFOCTPUPYIOIIUC IMPU3HAKU NPOTCKAaHUA XUMHYCCKUX

peakuuii

13.2

H3yYeHHE CIIOCOOOB pas3jieiicHHs CMece

13.3

13.4

13.5

13.6

MOJy4YeHHE KHUCIOPOAAa M WM3Y4EHUE €ro CBOWCTB; MOJyYEHHE
BOZIOPOJIa U N3Y4YEHHE €70 CBOICTB; OJyUYE€HUE YTIEKNCIIOrO raza
U U3Y4YEHHE €ro CBOMCTB; IOJIyUeHHE aMMHUaKa U U3Y4YEHHUE €ro

CBOWCTB

MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM JOJEn

paCTBopéHHOI‘O BCIICCTBA

MPUMEHEHHE  WHAWKATOPOB  (TakMyca, METWIOpaHXka M
dbenondTanenna) UL ONMpeNeNieHUs XapakTepa Cpenbl B

pacTBOpax KUCIOT U menoyen

HCCIIENOBAaHUE U OIMCaHHE CBOMCTB HCOPraHN4YCCKUX BCIHICCTB
Pa3jIMYHbIX KJIACCOB;, HU3YUCHUC B3aPIMO,Hef/’ICTBPI5[ KUCJIOT C
METajljlaMu, OKCHJaMH MCTaJJIOB, PaCTBOpUMBIMHA u
HEPACTBOPHUMBIMHU OCHOBAaHUsIMU, COJISAMH, IMMOJIYYCHHEC

HEPAaCTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUC OAHOro mMecETajlia




13.7

APYTUM U3 PACcTBOPA COJIM; UCCIIEI0BaHUE aM(OTEPHBIX CBOMCTB

TUAPOKCUIOB aJIFOMHUHUA U TUHKA

PEIICHUE DJSKCICPUMCHTAJIBHBIX 3adad II0 TEMaM: «OcHOBHEIC
KJIaCChl HCOPTaHUYCCKUX COGHHHGHHﬁ)); ((3JI€KTpOJII/ITI/I‘ICCKa$I
JUcconuanus), «BakHelnmye HeMeTaluIbl U UX COCAUHCHUA»,

«Baxuelnme MeTayIbl U KX COEOIUHEHUS

13.8

14

141

14.2

XUMHAYECKHE OSKCIIEPUMEHTHI, WILIIOCTPUPYIOIIUE TPU3HAKA
MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHA; Ka4eCTBEHHBIC PEAKITHH
Ha TIPUCYTCTBYIOIIME B BOJHBIX PAaCcTBOpPaxX HOHBI: XJIOPHI-,
Opomua-, womua-, cyiabdar-, docdar-, kapOOHAT-, CHUIHKAT-
AQHWOHBI, THJIPOKCUI-UOHBI, KAaTHOHbI aMMOHHS, MAarHHS,
KaJIbIIMS, aTIOMUHUSA, kene3a (2+) u xenesa (3+), menu (2+),

LMHKA
YmMmenue:

OpCACTABIATL PE3YJIbTATBI 3KCIICPUMCHTA B (bopMe BbBIBOIOB,
J0Ka3aTcIbCTB, Fpaq)HKOB n Ta6J'II/III W BBIABJIATE OMIIMPUYCCKUC

3aKOHOMCPHOCTHU

YCTaHABJINBATb CBA3U MCKAY  pPCaJIbHO Ha6J'IIO)IaCMBIMI/I
XUMHUYCCKUMHU SABJICHUAMU U IIpoHeccaMu, IMPOHUCXOAAIINMU B
Makpo- U MHKPOMHPE, 0OBACHATH MMPUYINHBI MHOFOO6pa3I/I$I

BCIICCTB




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon
1

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

YucTteie BemecTBa 1 cMecH. CriocoObI pasziesieHus: cMecei

1.2

1.3

AToMBI U MOJICKYIJIBI. Xumudeckue dJ1eMeHTB. CHMBOJIBI XHMHUYECKHX
3JICMCHTOB. HpOCTBIC H CJIOKHBIC BCIICCTBA.
XumMuueckas (bopMlea. BaneHTHOCTL aTOMOB XHUMHUUYECKHMX 3JIEMEHTOB.

CreneHp OKUCICHUS

14

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTEIbHAS aTOMHAs Macca.
OTHOCHUTENIBHAS MOJICKYJIApHast Macca. MaccoBasgs [0a8 XUMHYECKOIO

9JICMCHTA B COCIMHCHHUH

1.5

1.6

Konnuecto Bemectsa. Moub. MosssipHas Macca. MossipHbIil 00bEM ra3oB.
B3aumocBs3p KOIMYECTBA, MACCHl U YHCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA

dusznueckue 1 XuMHUYeCKHUe ABICHUI. XUMHUYECKast peaknuus u eé IMPU3HAKH.

3aKOH COXpAaHEHHS MACChI BEIIECTB. XMMHUUECKHE YPaBHEHUS

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH " HepI/IOI[I/ILIeCKa}I CHUCTEMAa XUMHUYCCKUX 3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. [lepuoguyeckas cucteMa XMMUYECKUX 2JIEMEHTOB
J.W. Mengeneesa. Ilepronsl u rpynmbl. @U3NYECKUl CMBICIT IIOPSAKOBOIO

HOMepa, HOMEPOB MEPHOJia U IPYIMIIbI AJIEMEHTA

2.2

Crpoenne aromoB. CoctaB aTroMHbIX sjep. M3oTombl. DIEKTPOHBHI.
CrtpoeHue 3JEKTPOHHBIX 000JI0Y€K AaTOMOB MepBbIX 20 XMMHUYECKHUX

aneMeHToB [lepuoanyeckoii cucremsl .M. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHHUM CBONCTB XMMHUYECKHX JJIEMEHTOB TMEPBBIX
TpEX MEePUOJIOB, KaJus, KaJbIUs (pagmyca aTOMOB,
AIEKTPOOTPHUIIATEIPHOCTH, METATUYECKUX U HEMETAIUNTMYECKUX CBOMCTB) U
WX COCIMHEHUH B COOTBETCTBUM C TOJOXKEHHEM DJJIEMEHTOB B

[Tepuoauueckoit cuctremMe U CTPOCHUEM UX aTOMOB

CtpoeHue BelecTBa




3.1

Xumunueckasi cBs3b. KoBaneHTHas (moyispHas W HEMOJSPHAsl) CBS3b.
DNEeKTpOOTPULIATEIbHOCTh XMUMHYECKUX 3JIEMEHTOB. MoOHHas CBA3b.

Meramuueckas CBSI3b

3.2

Tunel KpUCTAIUIMYECKUX PEHIETOK (aTOMHAs, MOHHAs, METaJUIMYecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTALTMYECKON PEIIETKHU U BUJA

XUMHUYECKOH CBI3U

Baxueimue MMPEACTAaBUTECIIN HEOPTaHUYCCKUX BCHICCTB. Hemeranner u ux

COCIMHCHNA. MeTamisl 1 ux COCIUHCHUA

4.1

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMUECKUX COCIMHEHUI: OKCHIIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, am(poTepHbIC) u
Hecosieo0pa3yromye; OCHOBaHHM (IIENOYN U HEPACTBOPUMBIE OCHOBAHUS);
KHUCJIOT (KUCIIOPOJICOMIEpkKANUEe U OCCKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

4.3

4.4

@uU3NYECKMEe M XUMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAIIOB:
BOJIOPO/a, XJI0pa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

Du3nyYecKre 1 XUMUYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAJIIIOB: JINTHS,
HAaTpus,  KaJihs, MarHus W Kajblus,  aJIIOMHHHUA,  JKeJe3a.

9HeKTpOXHMI/I‘{CCKHI>'I pAax HaHpH)I(eHI/Iﬁ MCTAJIJIOB

duznueckue M XHMHYECKHE CBOMCTBA BOOOPOIHBIX COE€TUHEHUI

HEMETAJUIOB: XJIOPOBOJIOPOA, CEPOBOAOPOIA, AaMMHAKA

4.5

4.6

dusnyeckne 1 XUMUIECKHE CBOUCTBA OKCHI0B HeMeTaiioB: cepsl (1V, VI),
azora(ll, 1V, V), docoopa(lll, V), yrmepoma(ll, 1V), kpemuus(lV).
[TonydeHne OKCHIOB HEMETAIIIIOB

Xummueckue cBoicTBa okcumoB: MeTauioB |A—IA rpynm, muaka, menu(ll) u

xemne3a(ll, 1). [TomyueHre OKCHIOB METAIIIIOB

4.7

XWMHYECKHE CBOWCTBA OCHOBAaHWW W aM(OTEPHBIX THUAPOKCHIOB (Ha
MpuMepe r'MAPOKCHUIOB AIFOMUHUS, JKene3a, IMHKA). [lonyuenne ocHoBaHuU

1 aM(pOTEPHBIX TUIPOKCUIIOB

4.8

Ob6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOIHOIM,
CEpOBOJIOPOAHOMN, CEPHUCTOM, CEPHOH, a30THOMH, PochopHOH, KPeMHHUEBOH,
yroapHoi. Oco0Oble XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM U

a30THOM KucnoT. [lonydenue kucior

4.9

OOue xuMUYeckre cBoiicTBa cpenHux coneil. [lomyuenue comnei




4.10

411

[Tonydenue, cobupanue, pacro3HaBaHue BOJOPOAA, KHCIOPOIa, aMMHAKa,
YTJICKHCIIOTO Ta3a B JIA0OpaTOpUH

HOJ'Iy‘lCHI/IC aMMMakKa, CCpHOfI M a30THOH KHCIIOT B IIPOMBIIIJICHHOCTH.

OO61mue crnocoObl MOTYYCHHS] METAIIOB

412

5.1

5.2

I'enernueckas cBA3b MCXKIY KilacCaMU HEOPTaHUYCCKUX COC,Z[I/IHCHI/Iﬁ
Xumudeckue p€akuuu

KJ'IaCCI/Iq)I/IKaI_II/Iﬂ XHUMHYCCKUX peaKI_[I/Iﬁ 10 pa3JIMYHbBIM IIpU3HaAKaM: IIO
YUCIy M COCTaBy Y4YACTBYIOHNIUMX B PpCaKOUH BCHICCTB, IO TCIIJIOBOMY

3(1)(1)6KTy, 110 U3MEHECHUIO CTEIICHEH OKHUCICHUS XMMHYCCKHX 3JIEMCHTOB

TemnoBoii 3¢heKkT XUMUYECKON peakIui, TEPMOXUMHUYECKUE YPABHEHHSI.

DK30- U 3HJI0TEpMUYECKUE peakuuu. TepMOXuMU4YecKre YpaBHEHHUS

5.3

OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pCaKknuu. Oxucnurenu u
BOCCTAaHOBHUTCIIN. Hpoueccm OKHUCJICHHA 1 BOCCTAHOBJICHUA. BHGKTpOHHHﬁ

0aaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHON PeaKIuu

5.4

5.5

Teopus  snekTpoauTHUecKoM — auccouranuu.  KaTHOHBI,  aHUOHBL
DNEeKTpONUTHl U HEAEKTPOIuThl. CHIbHBIE U cJa0ble DJIEKTPOJIHTHL.

CremneHb JUCCOoHaln

Peakniun wmoHHOTO oOmeHa. YcnoBus MMPOTCKAHUSA peaKuHﬁ HOHHOTO

oOMeHa, MOJIHbIE U COKPAIIEHHbIE HOHHBIE YPAaBHEHUS PEaKIIUii

XHMHS M OKpYXarolas cpeaa

6.1

BemectBa u maTepuasibl B IIOBCEIHEBHOW JKM3HHM 4YellOBeKa. be3zomacHoe
HCIOJIb30BAHUE BEUIECTB U XMMHUECKUX PEaKLUUil B 1abopaTopuu U OBITY.

HepBaﬂ IIOMOIIB TP XUMHUYCCKUX OXKOTaX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXaromeld cpeabl (KUCIOTHBIC TOXKIIH,
3arpsi3HEHUE MOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 Mpe10TBpaIeHHs
[IpenensHas gomycrumas xkoHunentpamus Beuiects (IIJIK). Ponp xumun B
pELICHUH HKOJIOTHYECKUX MpodieM. YcuieHue NapHUKOBOro 3ddexra,

pa3pylieHue 030HOBOTO CIIOS

6.3

ITpumenenue cepsl, a30t1a, Gocopa, yriaepoaa, KpeMHHUS U UX COSTUHEHUI
B OBITY, MEIULIMHE, IPOMBIIIUIEHHOCTH U CEIILCKOM X03s1iicTBe. [Ipumenenne
METAJUIOB M CIUIaBOB (CTallb, YyryH, AIOPATIOMHHUN, OpoH3a) B OBITY U
IPOMBIIUICHHOCTH UX coeauHeHuil. IloHATHE O KOppoO3MM METauIoB,

OCHOBHBIE CITOCOOBI 3aLUTHI KX OT KOPPO3UU




[TpupoHBIE UICTOUHUKHU YTIIEBOIOPOJIOB (YroJib, IPUPOAHBIN ra3, HE(TH),

o4 MPOAYKTHI UX IepepaboTku (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIECHHOCTH
[lepBoHaYasIbHBIC TIOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCAMHECHUSIX
6.5 yriepoaa (MeTaH, 9TaH, ITWJICH, AlCTHJICH, JTAHOJ, TIUIEPUH, YKCYCHAas
' kuciota). [loHsTHE O OMOJOTMYECKH BaXKHBIX BEHIECTBAX: XHpPaX, OENKax,
YIJI€BOJIaX — M UX POJTU B KHM3HU YEIOBEKA
7 Pacuérer:
7.1 o GpopmyaaM XUMUYECKUX COeTUHEHUN
7.2 Macchl (MacCOBOM) TOJIM PaCTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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