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HOSICHUTEJIbHAS 3AIINCKA

ITporpamma 1o XMMHU Ha ypOBHE OCHOBHOTO O0IIEro 00pa30BaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHMS OCHOBHOH 00pa30BaTENbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOU
paboueii mporpaMMBbl BOCIIMTAHHS U C Y4ETOM KOHLIEIIIMH MTPEToIaBaHus yueOHOTO mpemMeTa
«XuMus» B o0pa3oBaTeNbHbIX opranu3anusax Poccuiickoit @eneparu.

[Mporpamma mo xuMum ma€T TpEACTABICHUE O IMEJsAX, OOMmEeH cTpaTteruu OOydYeHUs,
BOCITUTAHWS W PA3BUTHS OOYYAMOIIUXCS CPEJACTBAMH YUEOHOTO IMpeJMeTa, YCTaHABIUBACT
00s13aTeNTbHOC TIPEIMETHOE COJICpIKaHUe, TIPEyCMAaTPUBAET paclpe/elieHHe ero Mo KiaccaM |
CTPYKTypI/IpOBaHI/Ie 110 pa?,]:[enaM 1 TeMaM HpOFpaMMBI 10 XUMUHU, onpenenﬂeT KOJIMYCCTBCHHBIC
M KAYeCTBCHHBIC XapaKTEPUCTHKH COJACPIKAHUS, PEKOMEHIYEMYI0 IOCIIeIOBATCILHOCTh
W3YYEHUS XUMHUHU C YUYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTMKU Y4eOHOIO
IpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00YJarOMUXCsl, ONPEIeIIeT BO3MOKHOCTH TIpeIMeTa JUIs
peayim3anuu TpeOOBAaHUI K pe3ylibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTEIILHON MporpamMMbl Ha
YpOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K pe3yabTaTaM 00ydeHUsT XUMHH
Ha YypOBHE TIIeJell W3ydeHUs TMpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
NESATETHHOCTH 00y4aIOIIerocs 0 OCBOECHUIO YIeOHOTO COJEpKaHMUsL.

3HaHUE XUMUU CIY)KUT OCHOBOM AJi1s1 (OPMHUPOBAHUS MUPOBO33PEHHUS 00YUarOIIErocs, ero
MIpe/ICTaBICHUI 0 MaTepruaibHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT GOPMUPYEMbIE XUMHEH
MIPEJICTaBJICHHS O B3aMMOIPEBPALICHHUSIX SHEPTUU U 00 BOJIIOIMH BEIIECTB B MPUPOAE, O MyTAX
peumieHus THOOANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTUS UEJIOBEYECTBA — CHIPHEBOH,
SHEPreTHUECKOM, MUIIEBOI U SKOJIOTHYECKOI 6e30macHOCTH, MPoOIeM 3paBOOXPaHEHUS .

N3ydenune xumuu:

CIOCOOCTBYET peain3allii BO3MOXKHOCTEH 71l caMOpa3BUTUS U (POPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o011ei U QyHKIHMOHAIbHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (I)OpMI/IPOBaHI/Ie MBIIJICHUA U TBOPUYCCKUX CIIOCOOHOCTEH 06yqa}om1/1xc;1,
HAaBBIKOB Hux CaMOCTOSITCIIbHOM yqe6H0171 ACATCIIbHOCTH, OKCIICPUMCHTAJIbHBIX u
HCCICO0BATCIIbCKUX YMCHHﬁ, H606X0,Z[I/IMBIX Kak B IIOBCEJIHEBHOU JKHU3HHM, TaK H B
HpO(beCCI/IOHaJIbHOﬁ JCATCIIBHOCTH,

3HAaKOMUT CO CHGHI/I(I)I/IKOP'I HAayYHOI'0 MBbIIUICHHUSA, 3aKJIaAbIBACT OCHOBBI LCIOCTHOI'O
B3lJisila Ha CAWMHCTBO HNPUPOJABI U YCJI0BCKaA, ABJIACTCA OTBCTCTBCHHBIM  OTAIllOM
B (l)OpMI/IpOBaHI/II/I eCTCCTBeHHO'Hay‘lHOﬁ T'paMOTHOCTH 06yqa}01u1/1x05{;

crocoOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBCHHO-HAYYHBIM
3HAaHUSIM, K TPHPOJIE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ B 3KOJOTMYECKOe OOpa3oBaHHE
oOyJaronuxcs.

I[aHHLIe HaIllpaBJICHUA B 06y‘-ICHI/II/I XUMHH 00€CIICUMBAIOTCS CHCHH(I)HKOﬁ COJICpIKaHuA
y‘~IC6HOFO npeamera, I(OTOpBIfI ABJICTCA  TNICHATOTUYCCKU adallITUPOBAHHBIM  OTPAKCHUEM
0a30BOM HAayKW XUMHU Ha OHpeI[eHéHHOM JTaime e¢ Ppa3BUTHA.



Kypc xumun Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUS OPHEHTHPOBAH HAa OCBOCHHUE
00y4aroIMMHUCS CUCTEMbI IEPBOHAYATIBHBIX TOHATHI XMMUH, OCHOB HEOPTaHMYECKOW XUMUHU H
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX [OHATUN OPraHUYECKON XUMUHU.

CtpykTypa coaepskaHusi MPOTPaMMBbl 10 XUMHUU C(HOPMHUpPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona k e€ usydeHuro. CoaeprkaHuE CKIAIbIBAETCS U3 CUCTEMBbl MOHATUH O XMMHYECKOM
JJIEMEHTE U BEILIECTBE M CHCTEMbl MOHATUH O XUMHUYECKoW peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl 10 MNPUHLMUIY MOCJIEAO0BATEIBHOIO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJICKYJIAPHOI'O YUYCHHA KaK OCHOBBI BCCI'0 €CTCCTBO3HAHU A,
— Ilepuonnueckoro 3akoHa /[[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YCHUSA O CTPOCHUH aTOMa U XUMHYECKOH CBi3H,

MPEACTABICHUHN 00 AIEKTPOIUTUIECKON JUCCOIUAIIMN BEIIECTB B paCTBOPax.

Teopernueckne 3HaHUSA PACCMATPHUBAKOTCSA HA OCHOBE SMIIMPHUYECKH IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS TOCJIENOBATEIbHO OT OJHOTO YPOBHS K JApyromy,
BBITIOJIHASA (DYHKIUU OOBSICHEHHS] U IMPOTHO3UPOBAHUS CBOWMCTB, CTPOEHUS U BO3MOKHOCTEH
MIPAKTHUYECKOTO MPUMEHEHHS U MOJyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHne MNporpaMMbl MO XHMHH CIOCOOCTBYET (DOPMHPOBAHUIO TMPEJCTABICHUS O
XUMHUUYECKON COCTABJISAIONIEH HAYYHOW KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOW MPHUPO/IbI,
LIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U METOJ[aM TMO3HaHUs B Hayke. M3ydueHue xumun
MIPOMCXOIUT C MPHUBJICYCHUEM 3HAHUM U3 paHee U3YUYECHHBIX YUeOHBIX MPEAMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5—7 kmacce» u «Pu3nka. 7 Kimacey.

[Ipyu u3yyeHU XUMHUH TPOUCXOAUT (HOPMUPOBaAHKE 3HAHUI OCHOB XUMHUYECKOM HAYKU Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKON JIEATEILHOCTH YeIOBEeKa U KaK OJHOrO
13 KOMIIOHEHTOB MHPOBOI KyIbTYpbl. 3ajiada yueOHOTO MpeAMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHUM — BaKHEHIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKUX
MOJIOKEHUM, JOCTYMHBIX O000OIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPUOOIIEHUH K HAYyYHBIM METOJ[aM MO3HAHUS MPU U3YYSHHUH BEIIECTB U XUMHUYECKUX PEaklui, B
dbopMHUpPOBaHMM ¥ PA3BUTUU [IO3HABATEIBHBIX YMEHUH M UX NIPUMEHEHUH B Yy4eOHO-
M03HABATEIHbHON U y4eOHO-UCCIIEeIOBATEIbCKON NESITENbHOCTH, OCBOCHUH MPaBUJ 0€30M1acHOTO
oOpallieHus ¢ BeleCTBaMU B IOBCEIHEBHOM JKU3HHU.

HpI/I HU3YYCHUN XMMHUU Ha YPOBHC OCHOBHOI'O O6H_ICFO O6pa30BaHI/I$I BaXXHOC 3HA4YCHUC
ano6peJ1H TakueC LI CJIU, KaK:

- (I)OpMI/IpOBaHI/IC HWHTCJUICKTYAaJIbHO pa3BHTOI>'I JIMYHOCTH, TOTOBOM K CaM006pa30BaHI/IIO,
COTPYAHHUYCCTBY, CaMOCTOSATCIIbBHOMY THPHUHATUIO pemeHHﬁ, CIIOCOOHO ANalTUPOBATHCA K
6LICTpO MCHAIOIIUMCS YCIIOBUSAM KU3HU,

— HaIIpaBJICHHOCTb O6y‘leHI/I$I Ha CHCTEMAaTHUYCCKOC HpHOGH_IeHI/Ie 06yqa}01u1/1x05{ K
CaMOCTOSTEIbHOM IM03HABaTEIbHOM JACATCIIBHOCTH, Hay4YHbIM METOJaM IIO3HAaHUMs,
q)OpMI/IpyIOIJ_II/IM MOTHUBAIIUIO U PA3BUTUC CIIOCOOHOCTEH K XHUMUU;



— obecrnieueHre yCIOBUH, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMUCS OTIBITA
pazHoO0Opa3HON AESITENHLHOCTH, TO3HAHUS W CaMOTIO3HAHMS, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMHCTCHHHﬁ), HMCIOIUX YHUBCPCAJIIbHOC 3HAUCHUC UIA PA3JIMYHBIX BUAOB JACATCIBHOCTH,

— ¢opMupoBanue 00MIeH PYHKIIMOHAITBHONH M €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHciIe YMEHH OOBSACHATH M OLEHHUBATH SBICHHUS OKPY)KAIOLIETO MHPA, MCIOJB3YS 3HAHHUS H
OTBIT, TIOJYyYEHHBIE TPH W3YYEHUH XHMHH, TNPUMEHATH HMX MPH pEelIeHHH NpodieM B
ITIOBCETHEBHOM KU3HU U TPYJOBOU JAEATEIBHOCTH;

— ¢opMHpOBaHKE Y O0YUAIOIIMXCS TYMAaHUCTUYCCKUX OTHOIICHHM, MOHUMAHHS [ICHHOCTH
XUMHWYECKUX 3HAHWHU JUIS BBIPAOOTKH DKOJOTUYECKH IEIecO00pa3HOTO IMOBEACHUS B OBITY U
TPYAOBOM NEATEIBHOCTH B ILEJSIX COXPAHEHHUS CBOErO 3J0POBbS U OKPYKAKOUIEH MPUPOIHOU
Cpelbl;

— pa3BUTHE MOTUBALIMU K O0Y4EHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHs OOIEYENOBEUECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY
poQuIIs ¥ HANPABICHHOCTH JalbHEHNIIEro

00y4eHHS.

OO6miee yuciao 9acoB, OTBEACHHBIX /IS M3YUCHHS XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus, cocrapnser 170 dacoB: B 7 kiacce -34 yaca, B 8 kiacce — 68 4acoB (2 yaca B
HeJeno), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

COJIEP)KAHMUE OBYYEHUSA

7 KJIACC

HepBOl—la‘laJ’lBl—lLle XUMHYCCKHEC NMOHATHUSA

IIpenmer xumun. Pons xumum B KHM3HM uenoBeka. XWMHSA B cHCTeMe Hayk. Tema um BemectBa. Dusmueckue
CBOICTBa BeIIECTB. ArperaTHoe COCTOosiHHe BemecTB. [loHSATHE O MeTomax MOo3HAaHUS B XUMHUHU. UWCTBIE BelecTBa U
cmecu. CriocoObl pa3/IesieHNs] CMECeH.

ATOMBI M MONEKYJIbl. XHUMUUeCKHE dieMeHThl. CHMBOJIBI XMMHUUYECKHX 3JeMeHTOB. IIpocThle M ClIOKHBIE
BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumndeckas popmysna. BaleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BELIECTB.
OrtHocutenbHast aToMHass Macca. OTHOCHTENbHAs MOJEKYIsApHas macca. MaccoBast 07 XMMHYECKOIO 3JIEMEHTa B
COEJIMHEHHUU.



Komnuectso BemectBa. Momb. MoisipHast Macca. B3auMocBsi3b KOJIMUECTBA, MACChl U UKMCIIA CTPYKTYPHBIX €AUHHUIL
BemecTBa. Pacuérsl Mo popMyaM XUMHIECKUX COCANHEHHUI.

Ddu3nuecKue 1 XUMHYECKUE SIBJICHUS. X UMUYECKas peakuus 1 eé IIPpU3HAKHU. 3aKkoH COXpaHCHU MaCChl BCIICCTB.
XuMHUUecKre YpaBHCHUSL. KJ'IaCCI/I(bI/IKaI_[I/ISI XUMHUYECCKUX peaKHI/Iﬁ (COG)II/IHGHI/IH, Pa3JI0KCHUA, 3aMCIICHU I, 06MeHa).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XHMHYECKOH IOCYIOH, TpaBWiIaMd paboThl B Jlaboparopud ¥ npuéMaMu OOpalleHus: C
71a00paTOpHBIM 00OPY/IOBAHUEM, HM3Y4CHHE M ONMUCaHHe (U3UYECKUX CBOMCTB 00pa3loB HEOPraHMYECKHX BEIIECTB,
HaOmoeHre pr3HIecKuX (TUIABJICHHE BOCKA, TASHHE JIbJIa, PACTUPAHUE caXapa B CTYIKE, KATIEHHE M KOHJICHCAIIUS BOJIbI)
M XUMHYECKHX (TOPCHHE CBEUM, MPOKaJIMBAaHHE MEIHOW TMPOBOJOKH, B3aUMOJCHCTBHE MeJa C KHCIOTOW) SIBICHHH,
HaOJIOCHNE U ONMHUCAHUE MPHU3HAKOB NMPOTEKAHUS XMMHYECKUX peakiui (pa3jiokeHHe caxapa, B3auMOJCHCTBHE CepHOI
KHCJIOTBI C XJIOpUJIOM Oapus, pa3ioxkeHue rujapokcuaa meau (I11) mpu HarpeBanuu, B3aMMOJICHCTBHE JKelle3a ¢ pacTBOPOM
comn wmemu (II), m3ydeHme crmocoOOB pasfeleHHs CMeceil: C IMOMOIIBI0 MarHuTa, (QUIBTPOBAHHE, BBIIAPHBAHHE,
TUCTHIUIALMS, XpoMaTtorpadus, NpOBEJICHHE OYHMCTKU IIOBAapEHHOH CcoJiM, HAONIOJEHHE M ONHCaHHe pe3yJIbTaTOB
MIPOBEJIEHHS OIBITA, MITIOCTPUPYIOLIETO 3aKOH COXPAHEHHUsI MaCChl, CO3IaHNe MOJIENICi MOJIEKYJT (IIIapOCTEPIKHEBBIX).

Ba:knelimne nmpeacraBuTe i HEOPraHUYECKHX BelleCTB

Bozayx — cmech rasos. CocraB Bo3fyxa. Kucmopon — snemeHT u npoctoe BemecTBo. Haxoxkaenue kucnoposa B
npupoje, (u3nueckue M XUMUYEcKue cBoicTBa (peakuuu ropenus). Oxcuzpl. IIpumenenue kuciopona. CrocoObt
MONTydeHUs] KUCIOpoJa B 1a0b0opaTopuu M NpoMsliiieHHocTH. KpyroBopoT kuciopona B npupoge. O30H — aJuIoTponHast
MoanUKaLys KUCIOpoa.

TemnoBoi 3(1)(1)€KT XUMHYECKOU pCakur, TCPMOXUMHUUCCKUC YPAaBHCHHS, K30~ U OHIOTCPMUICCKUEC PECAKIIUHU.
Tomnugo: Yrojib 1 ME€TaH. 3arpﬂ3HeHne BO3AyXa, YCHJICHHUC MApHUKOBOI'O 3(1)(1)CKT3., pa3pymieHue 030HOBOI'O CJI04.

Bonopon — aneMeHT M mpocroe BelecTBO. HaxokaeHue BoIOpoga B HpHpoOAe, (GU3MUECKHE U XHUMHYECKHE
CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MoTydeHus. KHCIoThI 1 COMH.

MonsipHblii 00bEM ra30B. Pacyérbl 0 XUMUUECKUM yPaBHCHUSIM.

®uznyeckue cBoiicTBa BoJbl. Bona kak pacrBoputens. PactBopsl. HachllieHHble 1 HEHACHINIEHHBIE PACTBOPBI.
PacTBOpuMoOCTh BeliecTB B Bojie. MaccoBast J10J1sl BEILIECTBA B pacTBOpe. XUMHUYECKHE CBOiicTBa BOjibl. OcHOBaHus. Poib
pPacTBOpOB B MPUPOJE U B JKU3HH ueloBeka. KpyroBopoT BoAbl B mpHupoae. 3arpsizHeHHe NPUPOAHBIX BoA. OxpaHa u
OYHCTKA NPUPOAHBIX BOL.

Knaccugpukanuss Heopranuueckux coequHeHuit. Oxcuapl.  Kraccudukanmsi  OKCHIOB:  coneoOpasyroriue
(ocHOBHBIE, KHUCIIOTHBIC, aM(poTepHbIe) U HeconeoOpasyrome. HoMmeHknarypa okcuaoB. Du3nyueckne ¥ XUMHUYECKUE
cBoiicTBa okcuaoB. [lomyuenne okcruaoB.

OcnoBanusi. Kitaccuukarysi o0CHOBaHMI: MIENOYHM U HEPACTBOPUMBIC OCHOBaHMs. HOMeHKIIaTypa OCHOBaHHH.
duznyeckre U XMMUIECKHE CBOMCTBA OcHOBaHUH. [lomyduenne ocHOBaHU.

Kucnorel. Knaccuduxanust kucnor. Homenknarypa kucinor. @u3ndeckue ¥ XUMHUCCKHE CBOMCTBA KHCIOT. Psij
axtuBHocTH MeTaioB H. H. bekerosa. [lonydenne kucior.

Comu. Homenknatypa coneit. dusnueckne n xumuaeckre cBoiicta comneil. [lomyuenue comnei.
I'enernueckas cBs3b MKy KJIacCaMH HEOPTAHUYECKHX COSIUHEHH.
Xumuueckuit ykcnepumenm:

KaueCTBEHHOE OMpeJelIeHHe COACpKaHMs KHUCIOpOAa B BO3AyXe, MOTydYeHHE, COOMpaHHe, paclo3HABaHUE U
M3y4eHHE CBOICTB KHCIOPOAA, HAOMIOJEHNE B3aMMOJCHCTBHS BEIIECTB C KHCIOPOAOM H YCIOBHS BOSHUKHOBEHHS H
TpEKPaIIeHNs TOpeHHs (ToXkKapa), 03HAKOMIICHHE ¢ 00pa3aMy OKCHIOB U OIMHMCAHNE UX CBOWUCTB, MONydIeHHE, COOUpaHHue,
pacrio3HaBaHHE U W3y4EHHE CBOIMCTB BOIOpoAa (TopeHme), B3auMoaeiicTere Bogoposaa ¢ okcumoM meau (1) (BosmoxkHO
HCIIONB30BaHUE BHCOMATEPHANIOB), HAOIIOJCHHE 00pa3IIOB BEIIECTB KOTMIESCTBOM | MOJb, HCCIEAOBAaHNE 0COOCHHOCTEH
pacTBOpEHHsI BELIECTB C PA3JIMYHOW PACTBOPUMOCTHIO, IPUTOTOBICHWE PACTBOPOB C ONpENEIEHHOW MaccoBOW Ioiei
PacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOABI C METaIaMH (HATPHEM H KablFeM) (BO3MOXKHO HCIIOIb30BAHHE
BHJICOMATEPHANIOB), ICCIETOBaHNE 00PA3II0B HEOPTaHNIECKNX BEIIECTB PA3INYHbIX KIIACCOB, HAOTIOICHNE N3MEHEHUS



OKpaCcKu HMHAUKATOPOB B PAaCTBOpAx KHUCIOT U HICHO‘Ieﬁ, U3y4ycHue BSBHMOHeﬁCTBHH OKCuaa MEIu (H) C pacTBOpOM
CepHOfI KHCJIOTBI, KUCJIIOT ¢ MCTalllaMu, peaKHI/Iﬁ HeﬁTpaﬂI/ISaHHPI, TOJIYy4C€HUEC HEPACTBOPHUMBIX OCHOBaHHﬁ, BBITCCHCHHEC
OJHOro MCTajlla JApYruM H3 pacTBoOpa COJIH, PCHICHUC SKCHCPUMCHTAJIBHBIX 3aJad II0 TEMC «BaxHeHme Kiraccel
HCOPraHN4eCKuxX CO€I[I/IH€HI/II71».

Iepuoanyeckuii 3axon u Ilepuognyeckas cucreMa xumudeckux j1emMenToB JI. . Mengeneesa. Ctpoenue
aTomMoB. XumMuueckas cBsizb. OKHC/IMTEIbLHO-BOCCTAHOBUTE/IbHbIE PEaKIUU

HepBI)Ie TIOITBITKH Kﬂaccn(bnxaupm XUMHMUYECKUX 3JIeMeHTOB. [loHsTHE O rpynmnax CXOAHbIX 3JICMCHTOB (HICJ'IO'—IHI)IC
1 IICJIOYHO3CMCEIIbHBIC METAJlJIbl, I'aJIOICHbI, HHCPTHBIC I‘aSLI). BHGMGHTBI, KOTOPBIC o6pa3y}0T aM(bOTepHLIe OKCHUJIbI U
TUAPOKCUBI.

Ilepmonnuecknii  3akoH. Ilepmonuueckas cuctema  xumuueckux osaementos [l WM. Menneneesa.
Kopotkoneprnoanas n miuHHONEpruoaHas ¢popMsl [lepnoanyeckoil cucTeMbl XuMHYecknx sieMenToB JI. 1. Menneneesa.
Iepuons! u rpynnsl. GU3NUECKU CMbICI HOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX sijep. M3orombl. DnekTpoHbl. CTpOSHHE SJIEKTPOHHBIX O0OJI0YEK aTOMOB
nepBbix 20 xumuueckux smeMeHToB [lepmoamueckoit cucrembl J[. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTa 110 ero noynoxenuro B [lepuoauueckoii cucreme /. 1. Menneneena.

3aKOHOM€pHOCTI/I HU3MCHCHHSA paguyca aTOMOB XHUMHYCCKHUX DJIEMCHTOB, MCTAJUIMYECKUX U HEMETAJIMYCCKUX
CBOMCTB I10 rpynnam 1 nepuoaam.

3nauenue [lepuoanueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMUYECKUX JIEMEHTOB Ul Pa3BUTUSI HAYKU U
npaktuku. /. M. MenneneeB — y4€Hblii ¥ rpakIaHHH.

Xumuueckas cBsizb. KoBasieHTHas (MOJNSpHAs M HEMOJSIPHAs) CBSA3b. DIJIEKTPOOTPUIATEIILHOCTh XMMHYECKUX
3JIEMEHTOB. lOHHAsI CBS3b.

Crenedb okuciaeHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC peaKkuuu. HpOL[CCCbI OKHCJICHUSA U BOCCTaAaHOBJICHUS.
OKHCITUTEIN ¥ BOCCTAHOBUTEIIH.

Xumuueckuii ykcnepumenmn

n3ydeHre 00pa3loB BELIECTB METAJUIOB ¥ HEMETAIIIOB, B3aUMO/ICHCTBHE THIPOKCHAA [IMHKA C PACTBOPAMHU KHCIOT
1 1enoYei, MPOBEACHHE OIBITOB, MLTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIFHBIX peakuuil (ropexue,
PEaKLK Pa3IoKeHUsI, COCMHEHNUS).

Mesrcnpeomemnmuswie céazu

Peanuzanus MexnpeaMeTHbIX CBsA3eH NPU M3YYEHUM XUMMHU B 8 KJlacce OCYILECTBJISETCS 4Yepe3 MCIONb30BaHHE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK M TMOHSATHH, SBISIOIIUXCS CHCTEMHBIMU IJISI OTAEIbHBIX MPEIMETOB
€CTEeCTBEHHO-HAY4YHOI0 1IUKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIC TIOHSTHS: HaydHbld (akt, Trumoresa, TEOpUs, 3aKOH, aHAJIWU3, CHHTE3,
KJ1accuuKaIys, ePUOJIUIHOCTh, HAOIOACHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBJICHHC.

®usnka: MaTepusi, aTOM, AJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHWJ, W30TOMNbI, PAJHOAaKTUBHOCTb, MOJEKYa,
AJIEKTPUYECKUH 3apsijl, BEIIECTBO, TENO, 00bEM, arperaTHOC COCTOSHUE BEIECTBA, ra3, (PU3NUCCKUE BEIUUNHBI, CAMHUIIBI
HW3MEpEeHwst, KOCMOC, TUTaHEeTHI, 3BE3/1b1, CoTHIIe.

Buonorust: porocunTes, apixanue, onocdepa.

Teorpadus: armocdepa, ruapocdepa, MUHEpAIBI, TOPHBIE MTOPOABI, MOJIE3HBIE HCKOMAEMbIe, TOIUTUBO, BOIHBIE
pecypchl.

8 -9 KIIACC



BemecTtBo u xumMmudeckast peaxkuus

[Meproanueckwuii 3axkoH. Ileproauueckas cucrema xumudecknx snementTos . Y. Menneneea. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB XHMHYECKHX JJICMEHTOB IEPBBIX TPEX IIEPHONOB, KM, KAIBIUS W WX
COCJIMHEHHUH B COOTBETCTBUH C TIOJIO)KEHUEM JJIEMEHTOB B [IepHOIYecKoil CHCTEeMe U CTPOCHUEM HX aTOMOB.

C’I‘pOGHI/Ie BC€IICCTBA: BHJbI XUMHYECKON CBSI3U. THIIbI KPUCTAJITTMICCKUX pCHIéTOK, 3aBUCHMOCTh CBOMCTB
BCHICCTBA OT TUIIA KpI/ICTaJIJIH‘{eCKOﬁ peIHéTKI/I u BUjaa XUMHUYECKOUN CBSI3U.

Knaccn(bmcaunﬂ 1 HOMCHKJIaTypa HCOPTaHUYCCKUX BECIICCTB. XUMHYECKHE CBOMCTBA BC€HICCTB, OTHOCAIIUXCA K
Pa3JIMYHBIM KJIacCaM HCOPTraHUICCKUX COCZ[PIHGHI/If/i, TCHETHUYCCKas CBA3b HCOPraHNYCCKUX BCUICCTB.

Krnaccudukanus XMMUUECKUX peakuii 10 pa3IMuHbIM NPU3HAKaM (110 YUCIY U COCTaBY Y4acCTBYIOLIUX B PEAKLMU
BEIIIECTB, 10 TEIUIOBOMY 3((EKTy, 0 M3MECHECHHIO CTCICHEeH OKMCIICHHS XMMHYECKHX JICMEHTOB, 10 00pPAaTHMOCTH, IO
Y4acTHIO KaTalnu3aTopa). DK30- U SHIOTEPMUUECKHUE PEAKLUY, TEPMOXUMHUUECKUE YPaBHEHHUSI.

Tlonsitue o CKOpPOCTH XUMHYECKON peakuuu. ITousatre 00 O6paTI/IMBIX u H€O6paTI/IMLIX XUMHUYECKUX pCaKIUAX.
TloHsitTue 0 TOMOI'EHHBIX M TFE€TCPOrCHHBIX PpCaAKIUAX. Tlonsatue o kartamuse. IloHATHE O XMMHUYECKOM PaBHOBCCHU.
CDaKTOpI)I, BJIMAOIINEC HA CKOPOCTH XUMUYECKOU PCaKIMH U MMOJIOKEHUC XUMHUYCCKOI'O paBHOBECHS.

OKHCIUTENEHO-BOCCTAHOBHUTEIBHBIC PEAKIINH, TTEKTPOHHBIH 0aTaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHOM PEaKInu.
CocTaBiicHHEe YpaBHEHUH OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX DPEAKIMI € HCIOIb30BAHUEM METOa JIJICKTPOHHOTO
Oamanca.

Teopust AIEKTPOTUTHYECKON JTUCCOIMALMH. DJIEKTPOIUTBI U HEIEKTPOIUTHL. KaTHOHBI, aHWOHBL. MexaHHu3M
JMCCOLIMAIIMK BEIIECTB C PA3IUYHBIMU BHIAMH XuMH4YecKod cBs3u. Crenenb nuccoruanyu. CuiabHble U ciaalble
JIEKTPOIIUTEI.

Peakiun MOHHOrO OOMeHa. YCJIOBHUS MPOTEKAHUSI PEaKIMii HOHHOrO OOMEHA, IMOJHbBIC M COKPAIIEHHBIC HOHHBIC
ypaBHeHus1 peakiuii. CBOHCTBa KHCIOT, OCHOBAaHMH M COJEH B CBETE IPEICTABICHUI 00 3JICKTPOIUTHYECKOM
nuccounanyu. KauectBeHHble peakunu Ha MOHbI. [loHsATHE O ruaponuse conen.

Xumuueckuii akcnepumenm:

O3HAKOMIICHHE C MOJCIISIMU KPHCTAIMYECKUX PEHIETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB M HEMETalIOB
(rpadura m anmMasa), CIOKHBIX BELIECTB (XJIOpUIA HATPHUS), KCCICOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKIu
OT BO3JICHCTBHS PA3INYHbIX (haKTOPOB, HCCIICIOBAHUE ICKTPOIPOBOHOCTH PACTBOPOB BEIIECTB, IPOIIECCA JUCCOLHALIMI
KUCJIOT, LiesoYeil u coseil (BO3MOXKHO HCIIONB30BAHHE BHACO MATEPUAJIOB), IIPOBEICHUE OIBITOB, WILTIOCTPUPYIOLIHX
MPU3HAKK TIPOTEKAHUS PEaKlUii HOHHOro oOMeHa (0Opa3oBaHUE OcallKa, BBIJCICHUE ra3a, 00pa3oBaHUE BObI), OIBITOB,
WUTIOCTPUPYIOLMX ~ HPUMEPhl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — pPEaKiuii (FOpEHHE, PEaKUUH  Pa3IOKCHHS,
COCIMHCHHSI), PACIIO3HABAHHE HEOPraHMYCCKUX BEIICCTB C IIOMOIIBI0 KAYECTBCHHBIX PEAKLHMH Ha HOHBI, PCIICHUEC
9KCIICPUMEHTAIIBHBIX 3a/1a4.

HemeTtaibl 1 MX coeTHHEHUS

OOmasi xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTpPOEGHHWSI aTOMOB, XapaKTePHBIE CTENEeHH OKHCICHHS.
CrtpoeHue M (U3MUYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB — TaJIOTCHOB. XWMHYECKHE CBOWMCTBA Ha IMPUMEpE XJopa
(B3auMOJICHiCTBHE C MeTaIaMH, HeMeTaJlJlaMH, Ienouamu). XiopoBoaopos. ColsiHash KUCII0oTa, XUMHUUYECKHE CBOMCTBA,
noyyueHue, npuMeHenue. JlelicTBue Xjopa W XJIOPOBOAOPOAA HAa OpraHW3M dejoBeKa. BakHeHmme XJIOpuabl UM HX
HaXOXXJCHUE B IPUPOLIE.

OO6mas xapakrepuctuka 3j1eMeHToB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC CTEICHH
okucnenns. CTpoeHne u (pU3MUIECKHe CBOMCTBA MPOCTBIX BEIIECTB — KHCIOPOIA U CEphl. ATIOTPONHBIE MOTU(UKAIIT
KHCIOposia M Cephl. XHMMHYECKHe CBOHCTBa cepbl. CepoBOAOpOJ, CTpoeHHe, (HU3MUeCKHe M XUMHYCCKHE CBOMCTBA.
OxKcusl cepbl Kak MPEACTaBUTEIH KUCIOTHBIX OKCHIOB. CepHast KHCIIOTa, (PU3MUECKHe U XUMUYECKHe CBOicTBa (00mmume
KaK TIPEACTaBHUTENs KJIacca KUCIOT U Creruduieckne). XUMHUUECKHE PEaKIUH, JISKAN[Ne B OCHOBE IPOMBIIIICHHOTO
crocoba MOydeHHs cepHON KUCIOTHL. [IpiuMenenne cepHoit kuciaoTsl. COMM CepHON KHUCIOTHI, KaUeCTBEHHAS PeaKIHs Ha
cynbgar-noH. HaxoxmeHue cepbl M €€ COSNMHEHHWH B TNpupoie. XHMHUYECKOe 3arpsi3HEHHE OKpYXKaromleld Cpezbl
COCIMHEHHUSAMH CepBI (KUCIOTHBIC JOXKIHN, 3aTPA3HEHNE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPeI0TBPAIICHNUS.



OOmast xapakTepucTuka 371eMeHTOB VA-rpymibl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTCPHBIC CTCICHU
OKHUCJIeHHsI. A30T, pacrpoCTpaHEHHE B MPUPOJE, HU3MUIECKUE U XUMHYECKHE CBOWCTBA. KpyroBopor asora B mpupoje.
Ammuak, ero Qu3MUYeCKHe W XMMHYCCKHE CBOWCTBA, IMOJydcHHE W mpuMmeHeHue. Coil aMMOHUS, MX (pU3UUYECKHE U
XUMUYECKUE CBOWCTBA, NpHMcHeHue. KauecTBeHHasi peakiusi Ha WOHBI aMMOHUS. A30THAasi KHCIOTa, €€ IMOIydCHHE,
(bu3nUecKie U XUMUYECKUE CBOMCTBA (0OIIME KaK IMPEICTABUTENS Kiacca KHCIOT U creippuyeckue). Vcmonb3oBanue
HHUTPATOB U COJICH aMMOHHUsI B Ka4eCTBC MHHEPAIbHBIX yHOOpeHHil. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIICH CpEIbl
COCNMHEHUAMN a30Ta (KUCIIOTHBIE JOXKAHW, 3arps3HEHHe BO3[yXa, MO4YBbI M BOAOEMOB). Dochop, amioTpornHsie
Moaudukanuu hocdopa, pusndeckre u xumuueckue cpoiictBa. Okcu Gochopa (V) u dochopnas kuciora, pusndeckue
1 XHUMUYECKUE CBOWCTBA, ToyueHue. Mcnonb3oBanue GpocharoB B KAUECTBE MUHEPAIbHBIX YI00PEHHUI.

OO6mas xapakrepuctuka sieMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHST aTOMOB, XapaKTEpHbIE CTEIEHHU
OKHUCIICHHs. YTIIEPO, aJUIOTPOITHBIC MOJH(MHKAIIMH, PACIIPOCTPAHEHHE B IPHPOJIE, (PM3NUCCKUE U XUMUUECKUE CBOIMCTBA.
Ancopbrmsi. Kpyroopot yriepona B mpupoje. OKCHIbI yriaeposa, ux (u3rdeckne 1 XUMHYECKHE CBOICTBA, JICHCTBHE Ha
JKMBBIC OPraHHM3MBI, IOJY4CHHE M TIPUMEHEHHE. DKOJIOTHYSCKHE HPOOJIEMBI, CBS3aHHBIC ¢ OkcHmoM yriepoxa (IV),
THIIOTEe3a TIIO0ANTBFHOrO MOTEIUICHHs KIIMMara, IMapHUKOBBIN 3((ekT. YronbHas KUCIOTa W e CONM, NX (M3HYECKUC U
XUMUYCCKHE CBOWCTBA, INONYy4YeHHE M TNpHMcHeHWe. KadecTBeHHas peakuusi Ha KapOoHAT-HOHBL lcmome3oBaHue
KapOOHATOB B OBITY, MEINIIMHE, IPOMBIIUICHHOCTH M CEIILCKOM XO3SiCTBE.

IlepBoHayanbHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHHUSAX yriepoaa (MeTaH, 3TaH, STHIICH,
alleTUIICH, ATAHOJ, TJIMILIEPUH, YKCYCHas Kuciora). [[pupoJHble MCTOYHHMKH YIIIEBOJOPOAOB (Yrojib, MPUPOJHBIN TIas3,
He(Th), MPOIYKTHI UX TlepepadboTku (OEH3UH), UX POk B OBITY M MPOMBIIUICHHOCTH. [ToHsATHE 0 OMOJOrMYECKH Ba)kKHBIX
BEIIECTBAX: KHMpaxX, OJKax, YIJIeBOJIaX — W UX POJIM B XKU3HM YesloBeKa. MarepuanbHOE €IMHCTBO OPraHMYECKHX M
HEOPraHMYECKUX COCTUMHCHUI.

Kpemuuii, ero ¢usnyeckne M XUMHYECKHE CBOMCTBA, IojydeHWe W mnpuMmeHeHue. COelMHEHUS KpEeMHHS B
npupoze. O6mue npexacrarienust o0 okcuae kpemuus (IV) m xpemHueBoil kuciore. CHIMKAThl, UX MCIOIb30BAaHHE B
OBITY, B IPOMBIIIJICHHOCTH. Ba)KHEWIIME CTPOUTENILHBIC MaTepHalIbl: KEPAMUKa, CTEKJIO, IIEMEHT, OETOH, Kele300€TOH.
[TpoGieMbl Ge30MaCHOrO UCTIONIL30BAHUS CTPOUTEIBHBIX MATEPHUAIIOB B IIOBCEHEBHON JKU3HHU.

Xumuueckuii ykcnepumenm

n3ydeHre 00pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB CONSHON KHUCIIOTHI, IPOBEJCHUE KaueCTBEHHBIX Peakunit
Ha XJIOPUI-UOHBI U HAOJIIOACHNE IPU3HAKOB UX MPOTEKAHUsI, OMbITHI, OTPAKAIONe (PU3NUECKUE U XUMUUYECKUE CBONCTBA
raJoOreHoB M UX COCAMHEHHH (BO3MOXKHO HCIIONIb30BaHHE BHIEOMATEPHUANIOB), O3HAKOMJIEHHE ¢ 00pa3liaMH XJIOPUIOB
(rayoreHu10B), O3HAKOMJICHHE ¢ O00pasliaMu cepbl U €€ COeIMHEHUsIMH (BO3MOXKHO HCIIOJIb30BAHNE BUICOMATEPHAIIOB),
HaOmiofieHue mpouecca OOYINIUBaHUS caxapa MOJA JCHCTBHEM KOHILEHTPUPOBAHHOW CEPHOH KHCIIOTBI, H3y4eHHE
XMMHYECKHUX CBOWCTB pa30aBJICHHOW CEpHOM KHUCIOThI, MPOBEJCHUE KA4YEeCTBCHHOW peakiyu Ha Cylb(aT-uoH H
HaOII0ICHUE MTPU3HAKa e€ MpOTEKaHMs, O3HAKOMIICHHE ¢ (PU3UYECKUMH CBOMCTBaMH a30Ta, (hochopa M MX COSTUHEHUH
(BO3MOYKHO MCIOJIB30BAaHKHE BHJICOMATEPHAIIOB), 00pa3amMu a30THBIX U (pocdopHBIX yI0OpeHHid, moydeHne, coOupaHue,
pacrozHaBaHUE U M3Yy4CHHE CBOMCTB aMMHaKa, MPOBEICHUE KAYECTBEHHBIX PEaKkUuil Ha MOH aMMOHUS U ¢ocdaT-uoH u
n3ydeHHE NPU3HAKOB MX NMPOTEKAHMS, B3aMMOICHCTBHE KOHLEHTPUPOBAHHOM a30THOH KHCIOTHI ¢ MEIbIO (BO3MOXKHO
WCIIONIb30BaHNE BHAECOMATEPUAIIOB), W3yd4E€HHE MOJENeH KPHUCTAUIMYECKUX PeImETOK anMasa, rpadura, QymiepeHa,
O03HAKOMJICHHE C MPOLIECCOM aJICOPOLMH PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM IPOTUBOIa3a,
MoTy4eHue, coOMpaHue, pacro3HaBaHUe U U3ydeHHE CBOWCTB YIJIEKHCIIOTO ra3a, MPOBEICHNE KAUeCTBEHHBIX PEaKLi Ha
KapOOHAT W CHJIMKAT-MOHBI M H3YyYEHHE NPU3HAKOB MX IPOTEKAHHS, O3HAKOMIIEHHE C MPOAYKIHMEH CHIMKATHOMI
MIPOMBIIIJICHHOCTH, PEIICHNE YKCIIEPUMEHTAIBHBIX 33/1a4 N0 TeMe «BaskHelIne HeMeTalIbl ¥ MX COSTUHEHHSD).

MeTaiibl 1 MX COeTHHEHUS

OOmmas XxapakTepuCTHKa XUMHYECKUX HJIEMEHTOB — METAaJUIOB Ha OCHOBaHMHU MX NONOKeHUs B [lepronuueckoit
cucreMe xuMmuueckux snemenToB Jl. Y. MenneneeBa u crpoenust aromoB. CTpoeHre metaioB. MeTtayuindeckas cBs3b U
METaJNTUYecKass KPHUCTAJUIMYECKasi pemI€Tka. OJIeKTPOXUMHUYECKHH psII HampspkeHnd MeTauioB. Dusmueckue u
XAMHYECKHe CBOMcCTBa MeTayuioB. OOIIMe crnocoObl MOMydeHHsT MeTauioB. [IoHATHE O KOPPO3WH METANIOB, OCHOBHBIC
croco0bl 3amuThl UX OT Koppo3uu. CIuiaBbl (CTajb, YyryH, MIOPAJIFOMHHUN, OpOH3a) M WX NPHUMEHEHHE B OBITY U
MIPOMBIIIJIEHHOCTH.

Illenounsie Mertannel: monoxkeHue B I[lepmommueckoit cucreme xummueckux anementoB J[. M. Menneneesa,
CTPOCHHE HX aTOMOB, HaXOXJCHUE B mpupojae. Puzndeckue U XUMHUYCCKHE CBOMCTBA (Ha MPUMEpE HATPHS M Kalus).
OKcu/ibl ¥ THAPOKCH/IBI HATPUs U Kanus. [IpuMeHeHne mel0uHbIX METaNIOB U UX COCTMHEHUIM.

[lenouHO3eMenbHBIE METAJIBl MAarHUW M Kadbluil: mojoxkenue B [lepuonmueckoil cucTeMe XUMHYECKUX
anementoB JI. M. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXKieHHE B npupoje. PU3nMUecKue U XUMHUYECKHE CBOMCTBA
MarHusi W Kajblys. BakHelnne coemuHeHHs KajdbLus (OKCHI, THAPOKCHI, conr). JKECTKOCTH BOABI M CIIOCOOBI €€
yCTpaHEeHHUS.



AmromuHuil: nonoxenue B Ilepuoanyeckoit cucreme xmmuueckux siaementoB JI. V. MenneneeBa, crpoeHue
aToMa, HaXOXKJeHUe B Tpupojae. Du3HyecKkre W XUMHYECKUE CBOMCTBA alfOMHUHHS. AMQOTEpHBIE CBOMCTBA OKCHIA U
TUIPOKCH/IA AITFOMUHMSL.

Keneszo: nmonoxenue B [lepuonndeckoit cucreme xumuueckux sneMentoB [I. M. MenneneeBa, ctpoeHne aToma,
HaXOXJEeHUe B mpupoje. Pu3HdyecKkre M XUMHISCKHEe CBOMCTBa jkene3a. OKcuabl, TUApOKCcUabl U coin skenesa (1) u
xenesa (IIT), ux cocras, cBoiicTBa M MOITY4YEHHE.

Xumuueckuit Ixcnepumenm:

O3HaKOMJICHHE C 00pa3laMd METAJIOB M CIUIABOB, MX (M3UYECKUMH CBOMCTBAMH, HM3YyYeHHE PE3YJIbTATOB
KOPPO3UU METaJJIOB (BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOEHHOCTEN B3aUMOAEICTBYS OKCUAA KalbLUsS U
HaTpusi ¢ BOAOH (BO3MOXKHO HCIIOJIBb30BAaHUE BMJEOMATEPHAIOB), HCCICIOBAaHME CBOMCTB >KECTKOWH BOJBI, Ipolecca
TOPEHUs JKelle3a B KUCIOpoJie (BO3MOXKHO HCIOJb30BAHUE BUICOMATEPUAIIOB), NMPU3HAKOB MPOTEKAHUS KAa4eCTBEHHBIX
peaxiuii Ha MOHBI: MarHus, Kajblius, aFOMUHMA, UHKa, sxkene3a (1) n xeneza (I11), menu (I1), HaGnroneHue u onucaHue
MIPOIIECCOB OKpAIlIMBaHMs IJIAMEHH MOHAMM HATpPUS, KalIus M Kajblus (BO3MOXXHO MCIOJIB30BaHUE BHJIEOMATEPHAJIOB),
HCCIIeIoBaHne aM(OTEPHBIX CBOMCTB MMPOKCHIA AIFOMUHHS U THIPOKCH/IA [IMHKA, PEIICHNUE KCIIEPUMEHTAIBHBIX 3a/1a4
110 Teme «BaxxHelre MeTaibl ¥ UX COEIUHEHU D).

XHMHS ¥ OKPYsKaI0Iasi cpeaa

BeHIeCTBa 1 MaTcpuajbl B HOBCG}IHGBHOﬁ JKM3HM 4ejioBeKa. besoracHoe MCIoib30BaHue BC€HICCTB U XUMHUUYCCKUX
peaKuHﬁ B 6I)ITy. HepBaﬂ TIOMOUIb IMTPU XUMUYECKHUX 0KOrax U OTpaBJICHUAX.

XUMHYECKOe 3arps3HEHUE OKpyKalollell cpeabl (IIpefesibHasi MOIMYyCTUMas KOHLIEHTpaLUsl BEIIECTB, Aajee —
ITJIK). Posib XMMUM B peILICHUH YKOJIOTMYECKUX MIPOOIIEM.

Xumuueckuit IKcnepumenm:
n3ydeHHne 00paslioB MaTEpPHAJIOB (CTEKIIO, CIUIAaBbl METAJIIIOB, TIOJIMMEPHBIC MaTCPHAIIBI).
Mesrcnpeomemnmuvie ceazu

Peanu3zauust MeXIPEAMETHBIX CBSI3€H NMPU M3YYEHUM XMMHUM B 9 Kilacce OCYIIECTBIISICTCS YePe3 HCIOIb30BaHNE
Kak OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TAaK U MOHATHUH, SIBISIOIIUXCS CHCTEMHBIMU JJISI OTHACTBHBIX MPEAMETOB
€CTECTBEHHO-HAY4YHOI0 1IUKJIA.

OOme ecTeCTBEHHO-HAyYHbIC TIOHSATHS: HaydHbld (akT, TuIoTe3a, 3aKOH, TEOpHs, aHajau3, CHHTE3,
KIaccu(UKANUs, TEePUOIMIHOCTh, HAOIIOMCHNE, OSKCIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOEb, SBICHHUE,
MAPHUKOBBII AP PEKT, TEXHOIOTHS, MATEPHAIBI.

®dusuka: MaTepus, aToM, IEKTPOH, MPOTOH, HEMTPOH, MOH, HYKIWJ, M30TOIbI, PaJMOAKTHBHOCTb, MOJIEKYIA,
UIEKTPUIECKUH 3apsiy, MPOBOIHHUKH, ITOTYIPOBOTHHUKH, TUIEKTPUKH, (POTOIIIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHHE BEIEeCTBa, ra3, PacTBOP, PACTBOPUMOCTH, KPHCTAJUIMUECKasl PEHIETKA, CIUIaBbl, (DU3NUECKUE BEITHIMHBI,
€/IMHMILIBI U3MEPEHHsI, KOCMUYECKOe ITPOCTPAHCTBO, IIAaHETHI, 3BE3/1b1, CONHIIE.

Buonorust:  ¢orocuHTe3, AbIXaHHe, Ouocdepa, HSKOCUCTEMa, MHUHEpAIbHBIC YIOOPEHUS, MHKpPO3JICMEHTHI,
MAaKpO3JIEMEHTBI, IUTATEIbHBIC BEIICCTRA.

Teorpadus: armocdepa, ruapochepa, MUHEPAIBI, TOPHBIE MOPOJBI, TOJNE3HbIE HUCKOMAEMbIe, TOIUIMBO, BOIHEBIE
pecypchl.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOI'PAMMBI 110 XUMWHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUMA

JMYHOCTHBIE PE3YJIbTATbBI



JInuHOCTHBIE PE3ynbTaThl OCBOCHUS IIPOrpaMMbl OCHOBHOI'O 06H_[6F0 06p8.30BaHI/I$I JOCTUT'alOTCA B XOA€ O6y‘l€HI/Iﬂ
XUMHU B CIHUHCTBC y‘{€6HOI71 U BOCIIUTATENILHOM JEATETbHOCTH B COOTBETCTBUU C TpaaulIMOHHBIMU pOCCI/II‘/‘ICKI/IMI/I
COLMOKYJIbTYPHBIMU W JYXOBHO-HPAaBCTBCHHBIMU LCHHOCTSAMH, HNPUHATBIMHU B o01ecTBe npaBWjIaMu MW HOpMaMHu
NOBCACHUA U CHOCO6CTBleT nponeccaM CaMOIIO3HaHUs, CAaMOPa3BUTHS U COLUAJIU3allun 06yqa}0m1/1xca.

JInuHOCTHBIC PE3ybTaThl OTpPaXXarOT T'OTOBHOCTb 06y‘IaIOIJ_[I/IXC$[ PYKOBOACTBOBATHCSA CHUCTEMOHN TTO3UTUBHBIX
HNECHHOCTHBIX OpI/IeHTaI_[I/Iﬁ 1 paClHIMpPCHUE OIIbITa ACATCIBHOCTU Ha eé OCHOBEC, B TOM 4YHMCJIC B HaCTH:

1) naTpHOTHYECKOro BOCIIUTAHUS:

LIEHHOCTHOI'O0 OTHOILIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIICAMIO, TOHUMAHHUS
3HAYEHUSI XUMUYECKON HAYKH B JKU3HH COBPEMEHHOTO OOINECTBa, CIOCOOHOCTH BIAJCTh TOCTOBEPHOH HMH(OpMarnuen o
TIEPE/IOBBIX JIOCTHXKEHUSIX M OTKPBITHAX MUPOBOM M OT€YECTBEHHOH XUMHH, 3aWHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00
YCTpPOHCTBE MUpa U OOLIECTBA;

2) rpa;aaHCKOro BOCIUTAHMS

[IPEACTABICHUS O COLMAIBHBIX HOpPMax W IpaBWiIaxX MEXJIMYHOCTHBIX OTHOIIEHHH B  KOJJIEKTHUBE,
KOMMYHHMKAaTUBHONH KOMIIETEHTHOCTH B OOILECTBEHHO IOJE3HOH, Y4eOHOUCCIIEIOBATEIbCKON, TBOPUECKOM M Ipyrux
BUAAX JEATEIBHOCTH, TIOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOW [MEATEIbHOCTH IIPU BBIIOJHEHHH Y4eOHBIX,
[I03HABATENbHBIX 3aJ1ay, BBIIOJIHEHUM XUMHYECKUX OSKCIEPUMEHTOB, CO3aHMU Y4EOHBIX IPOEKTOB, CTPEMIICHHS K
B3aUMOIIOHUMAHMIO U B3aUMOIIOMOLIN B MpOLEcce 3TON ydeOHON e TeIbHOCTH, TOTOBHOCTH OLIEHUBAThH CBOE IIOBEJICHUE
1 IOCTYIIKM CBOMX TOBApHUILEH C IO3MIMM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4ETOM OCO3HAHUS IOCIEACTBUI
IIOCTYIIKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHMSI

MHUPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE M XMUMHUYECKOM PEaKIMH, COOTBETCTBYIOLINE COBPEMEHHOMY
YPOBHIO PA3BUTHSI HAYKH M COCTABJISAIONINE OCHOBY JUISI TOHUMAHUS CYLIHOCTH HayYHOM KapTHHBI MUpA, IPEICTaBICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3AUMOCBS3SIX YEIOBEKA C MPUPOTHOM Cpenod, O poiaM XMMUH B
[IO3HAHUH ATUX 3aKOHOMEPHOCTEH;

[I03HABATENbHbIE MOTHMBBI, HANpaBICHHbIE HA MOJYYEHHE HOBBIX 3HAHMH 1O XUMHM, HEOOXOJUMBIC IS
00bsICHEHHsT HAOJIFOIaEMbIX TIPOLIECCOB M SIBJICHHIA, MO3HABATEIBHOM, MH()OPMAIMOHHOW M YMTATENILCKOW KYJIbTYPhI, B
TOM YHCJE HABBIKOB CaMOCTOSITEIbHOM paboThl € y4eOHBIMH TEKCTAaMHM, CIIPABOYHOM JMTEPaTypoOH, JOCTYIHBIMU
TEXHUYECKUMHU CPEICTBAMU MH(OPMAIIMOHHBIX TEXHOIOTHIA;

WHTEpPEC K OOYYCHUIO M II03HAHWIO, JHOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpa30BaHUIO,
MIPOEKTHOM W HCCIIEI0BATENbCKON IEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH M YPOBHS OOyYeHUS B
JlaJIbHEHIIIEM;

4) popMHupOBaHHUS KYJIbTYPHI 310POBBSI:

OCO3HAHME LIEHHOCTH YKU3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha 3I0pPOBBI 00pa3s
JKU3HH, OCO3HAHHE MOCICACTBUI M HENPHATHE BPEAHBIX MPUBBIUCK (YIMOTPEOJICHHS aJKOroJisi, HAPKOTHKOB, KYPCHHS),
HEOOXOIUMOCTH COOJIFOICHUS TPAaBHJI OE30MACHOCTH MPH OOPAICHUH ¢ XUMHUECKUMH BEIIECTBAMU B OBITY U peaibHON
KU3HH;

5) TpynoBoro BocnuTaHMs:

HHTEpEC K MPAKTHIECKOMY H3YUCHHIO TMPO(ecCHii U Tpyaa pasIudHOro poia, yBaKeHHe K TPYAYy M pe3yabraTam
TPYAOBOH NEATETHHOCTH, B TOM YHCIEC HA OCHOBE MPHMEHEHUS MPEIMETHBIX 3HAHUH 110 XMMHH, OCO3HAHHBIA BBIOOD
WHIVBHIYaTbHOH TPaeKTOPHHU MPOIODKEHUS 00pa30BaHUA C yIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBCHHBIX HHTEPECOB M MOTPEOHOCTEH, yCTHEIIHOW Mpo(ecCHOHANBHON NESTeTbHOCTH W PA3BUTUS HEOOXOTUMBIX
YMEHHUH, TOTOBHOCTh aIalITHPOBATHCS B IPO(ECCHOHAIBHON CPere;

6) IKOIOrHYECKOro BOCIIUTAHMSI:



OKOJIOrM4€CKN uenec006pa3Hoe OTHOLICHHUE K TIIpHUPOAC KaK HWCTOYHUKY IXKHU3HHW Ha 3€MJ'I€, OCHOBE ¢
CYHICCTBOBAHMSA, INOHHUMAaHHUEC LCHHOCTHU 30pOBOro " 0€301aCHOTO 06p333 JKU3HH, OTBCTCTBCHHOC OTHOIICHHEC K
CO6CTB€HHOMy (bI/I3I/I‘IeCKOMy U ICUXHUYCCKOMY 3J0POBbIO, OCO3HAHUC LCHHOCTHU COGJ’IIOHGHI/IS{ IpaBuI 0€30I1aCHOTO
TIOBCACHUS IPU pa60Te C BCHICCTBAMMU, A TAKIKC B CUTYallUAX, YTPOKAIOIIUX 3T0POBbIO U )KU3HHU J'IIO)IGfI;

CIIOCOOHOCTH NPUMCHATHL 3HAHHA, MOJIYy4YaCMbIC IIPpU H3YUCHUM XHUMUH, UISL PCIICHUS 3a4a4d, CBSI3aHHBIX C
oxpy)lca}omei/i HpI/IpOL[HOﬁ cpe)loﬁ, JUIsL TIOBBIIICHUS YPOBHS 9KOJIOTHYECKOMN KYJIbTYpPbI, OCO3HaHHs ri100aJbHOrO
XapakKTepa 5KOJOTrHICCKUX l'[pO6J'IeM u HyTCPII UX peHICHUs MOCPEACTBOM METOHNOB XUMHUH, SKOJIOTMYCCKOI'0 MBIIJICHMS,
YMCHUS PYKOBOACTBOBATLCA UM B HO3HaBaTeJ’ILHOﬁ, KOMMyHPIKaTPIBHOﬁ u COHPIaJ'ILHOﬁ IMpaKTHKE.

METANPEIMETHBIE PE3VYJIbTATHI

B coctaBe MeranpeIMETHBIX PpE3YJIbTaTOB BBIICISAIOT 3HAUMMble Ui  (OPMHUPOBAHUS MHPOBO33PEHUS
o0IIeHayqHbIe TOHATHS (3aKOH, TEOPHs, IPUHIIMII, TUII0Te3a, (HaKT, CHCTEMA, IPOLIECC, IKCIIEPUMEHT U APYroe.), KOTOpble
UCIIOIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YY€OHBIX NpPEAMETaX U I03BOJSIOT HA OCHOBE 3HAHMN M3 ATUX INPEIMETOB
(dbopMupoBaTh MNPEACTAaBICHUE O LEJIOCTHOM HaydHOW KapTHHE MHUpa, M YHUBEpCajJbHble YydeOHbIe JEHCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHUKATHBHBIE, DEryJSTUBHbIC), KOTOpble 00ecreunBaroT (GOpMHPOBAHWE TOTOBHOCTH K
CaMOCTOSTENbHOMY IITAHUPOBAHUIO U OCYILECTBIIEHHIO yUeOHOMH NeATETbHOCTH.

IMo3HaBaTe/bHBIE YHUBEPCAJIbHBbIE YYeOHbIE elicTBUS
ba3zoBble Joruueckne aeicTBUsA:

YMEHHUS UCIOIb30BaTh NPUEMBI JIOTMYECKOTO MBIIIICHUS [IPU OCBOEHUH 3HAHU: PACKPbIBATh CMBICI XMMUYECKUX
MOHATUH (BBLACNIATh UX XapaKTEpHbIC NMPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C OPYIMMH HOHSTHSMH), MCIONb30BATh
TOHSTUSL Il OOBSICHEHUS! OTHACIBbHBIX (DAaKTOB M SIBICHMH, BHIOMpATh OCHOBAHMS M KPUTEPUM ISl KiIaccHUKAIUU
XUMHMYECKNX BEIIECTB M XUMUYECKMX PEaKLUH, yCTaHABIMUBATh MPUYMHHO-CIECJCTBECHHBIC CBS3H MEXAY OOBEKTaMH
W3y4EHHsI, CTPOUTHb JIOTHUECKHE pPAacCyKICHUs (MHIYKTHBHBIC, MEAYKTUBHbIC, 10 AHAJIOTHM), NEJaTh BBIBOABI H
3aKJIIOYECHNUS;

YMEHHE TNPHUMEHATh B MPOLECCEe IO3HAHUS MOHATUS (IPEIMETHBIE M METalpeaMETHbIE), CHMBOIMYECKUE
(3HAaKOBBbIE) MOJETH, HCHONb3YeMble B XHMHH, NPeoOPa3OBHIBATH WIMPOKO NPUMEHSEMbIE B XUMHH MOJCIbHbIE
MIPE/ICTABICHHS — XUMHIECKHI 3HAK (CHMBOI dJIEMEHTa), XUMUYecKast OopMya U ypaBHEHHE XMMUUECKOH PEaKIIUU — IPH
peuieHny y4eOHO-ITO3HABATENBHBIX 33/a4, ¢ YyIE€TOM STHX MOJENBHBIX MPEACTABICHUH BBISABISTH M XapaKTepU30BaTh
CYIIECTBEHHBIE MPU3HAKU H3YyIaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB W XUMHUYECKHX PEaKLHH, BBIBIATH OOLIHE
3aKOHOMEPHOCTH, IPUUYNHHO-CJIC/ICTBEHHBIE CBSI3U 1 IIPOTUBOPEUNS B U3y4aeMbIX MPOLIECCAX U SIBICHHSX.

ba3oBble ucciieioBare/ibckue J1eiCTBUS

YMEHHE UCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMS, a TAK)KE B KAUYECTBE OCHOBBI
1utst QOpMUPOBAHUSI TUIIOTE3BI 1O MMPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYXKICHHH;

MPHOOPETEHUE OIBITA 110 IUIAHMPOBAHHIO, OPraHU3AIMH M MPOBEACHUI0 YUCHHYCCKHX KCICPHMEHTOB, YMCHHE
HaOI0aTh 32 XOIOM TMPOIECcca, CaMOCTOSTEIBHO IPOTHO3MPOBATH €ro pe3yibraT, (OpPMYJIHMPOBaTh O0O0OIICHHUS W
BBIBO/IBI [0 PE3yJIbTATaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUSI, COCTABIISITh OTYET O IPOICIaHHON padoTe.

Pabora ¢ undopmanueii:

YMEHHE BHIOMpaTh, AHANM3UPOBATH M WHTEPIPETHPOBATH WH(POPMAIMIO PA3AWYHBIX BHIOB U (HOpM
MpECTaBICHNS, MOIYJaeMyl0 M3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMyINSpHAS JTHTEPAaTypa XHMHUYECKOTO COACPIKaHUS,
CIIpaBOYHBIE TOCOOUS, pecypchl IHTepHeTa), KpHTHIECKH OIIEHUBATh MPOTUBOPEIHBYIO U HEAOCTOBEPHYIO HH(OPMAIIHIO;



YMEHHUE NPUMEHATh Pa3IMYHBIC METOABI M 3alpOCHl IPH TIOUCKEe W 0TOOpe MH(OPMAannH M COOTBETCTBYIOIINX
JTAHHBIX, HCOOXOAMMBIX TS BEITTOJHEHHS YUEOHBIX U ITO3HABATEIIBHBIX 33/1a4 ONPEACIEHHOr0 THITA, TPHOOPETEHUE OIbITa
B 00JIaCTH HCIIONB30BAHMS HWH(MOPMAIIOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIL, OBJAJCHHE KYJIbTYpOl aKTHBHOIO
HCIIOJB30BAHUS PA3JIMYHBIX TMOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHMAIBHYIO (OPMY TNPEACTaBICHUS
MH(OPMALNN U WLTIOCTPHPOBATH PElIaeMble 3a/1adl HeCIOKHBIMU CXeMaMH, uarpaMMaMi, IPYTHME (popMaMu TpaduKn
1 UX KOMOMHAINAMIY;

YMCEHHUE UCTIOIB30BATh U aHAJIU3UPOBATH B IIPOLIECCE y‘IC6HOI71 U UCCIIEI0BATENIbCKON IEATEIbHOCTH I/IH(l)OpMaLlI/IIO
O BJIMSHUH IIPOMBIINIIICHHOCTH, CEJILCKOI'O XO03sMCTBA U TpaHCIIOPTa Ha COCTOSIHUEC Opr)KaIOHICﬁ HpHpO)IHOfI Cpeabl.

KoMMyHnKaTHBHBIE YHHBepCAIbHbIe yueOHbIe JeiicTBUA:

yYMEHHSI 3aJaBaTh BOIpPOCHL (B XoAe Auanora M (WIM) IUCKYCCHUM) IO CYLIECTBY OOCYXKAAeMOH TEMBI,
(bopMyIHPOBATh CBOU MPEIIOKEHHSI OTHOCUTEIBHO BBIIOJIHEHUS [IPEII0KEHHON 3a/1auy;

YMEHHSI TIPECTaBIATh TONYICHHBIC PE3YJIbTAThl IMO3HABATEIBHON JIEATETHBHOCTH B YCTHBIX W THCHMEHHBIX
TEKCTaX; JeNaTh MPE3CHTAINI0 pPE3YJIbTATOB BBIMOJHEHUS XHMHUYECKOTO OSKCIEpUMEHTa (J1ab0paTOpHOro OIbITa,
71ab0paTOPHO# PAOOTHI IO UCCIICIOBAHUIO CBOWCTB BEILECTB, Y4COHOI0 IPOCKTA);

YMEHHUSI Yy4eOHOTrO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATEILHOM M HCCIIEI0BATEIbCKOM
JESITEIBHOCTH TPH PEIICHUH BO3HHKAIOIIMX TPOOJIeM Ha OCHOBE y4€ra OOIIMX MHTEPECOB M COIJIACOBAHMS TMO3MIUI
(oOcyxneHusi, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMbI», KOOPJIWHAILINS COBMECTHBIX ACHCTBHUM, ONpE/ICICHUE KPUTEPUEB
I10 OLICHKE KayeCTBa BBIIIOJIHEHHOW paOOThI U IpyrHe).

PeryasiTHBHbIE YHHBepPCAJIbHbIE YUeOHbIE eHCTBHS:

YMEHHE CaMOCTOSITEIIBHO ONPEACIISATh LN JeITeIbHOCTH, IIAaHUPOBATh, OCYIECTBIATh, KOHTPOIUPOBATh U MIPU
HE00XOJJUMOCTH KOPPEKTUPOBATh CBOIO JICSATEIILHOCTD, BEIOMpaTh Hanboee 3peKkTuBHbIC CIOCOOBI PEIICHHs YYeOHBIX U
MO3HABATEIbHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABIIATH WIIH KOPPEKTUPOBATH IPEIOKCHHBINH aIrOpUTM ISHCTBHN TPH
BBITIOJTHCHUH 3a/IaHUI C Y4ETOM MOTYYCHHsI HOBBIX 3HAHHH 00 N3y4aeMbIX O0BEKTaX — BELIECTBAX U PEAKIIMSIX, OLCHHBATH
COOTBETCTBHE IIOJYYCHHOrO pe3ysibTara 3asiBICHHON IIEH, YMEHHC HCIOJIb30BATh M AHAIM3UPOBATH KOHTEKCTHI,
npe/yIaraeMble B yCIOBHHU 3aIaHHI.

HOPEAMETHBIE PE3YJIbTATBI

B cocraBe TpeAMETHBIX PE3YIbTaTOB O OCBOCHHIO O0S3aTENBHOIO COACPIKAHMS, YCTAHOBICHHOTO IaHHOW
(benepanbHOl pabouell MPOrpamMMOid, BBIJCISIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAy4YHBIC 3HAHHS, YMCHHS W CHOCOOBI
neiicTBuii, crienuduyueckue st IpeAMETHOH obmacTu «XHUMHUsT», BUJIBL ACSITCIBHOCTH 10 TIOIYICHUIO HOBOTO 3HAHUS, €TI0
MHTEPIIPETAIUH, TPE0OPa30BAaHUIO U IPHUMCHCHHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CHTYAIIHSX.

K xoHmy oOyuenms B 8 Kjaacce TpeAMETHBIC pe3yabTaThl Ha 0a30BOM YpOBHE MODKHEI OTpakaTh
chopMHPOBAHHOCTH y OOYJAIOIIIXCS YMCHHUH:

PACKpPBIBATH CMBICIT OCHOBHBIX XUMHUYCCKUX TTOHSTHIA: aToM, MOJICKYIa, XUMHYECKHI QJIEMEHT, IIPOCTOEC BEIICCTBO,
CJIIOXKHOC BCHICCTBO, CMECh (OﬂHOpOHHaH u HeOHHOpOHHaﬂ), BAJICHTHOCTH, OTHOCUTEJIbHAA aTOMHAA U MOJICKYJIApHasA



Macca, KOIUYECTBO BELIECTBA, MOJIb, MOJISIPHASL MAacca, MaccoBasi 10JIsl XUMUYECKOr0 3JIEMEHTAa B COEJUHEHUU, MOJIPHBIN
00BEM, OKCHJ, KHCIOTA, OCHOBAHHE, CONb, AJICKTPOOTPHIATEIBHOCTh, CTCHECHb OKHCICHUS, XMMHYCCKas pPEaKIHd,
KJTaccU(UKAIVs PeaKInil: PEeaKI[My COSIMHCHUS, PEaKIMU PA3IOKEHUS, PeaKIMU 3aMEIICHNS, PeakKui OOMEHa, 3K30- U
SHIOTEPMUYECCKUE PEAKIUH, TEIUIOBOH 3(P(EeKT peakumy, sapo aToMa, SIEKTPOHHBIH CIIOH aToMa, aTOMHAas OpOHTalb,
pazuyc aToMa, XUMHUUYECKas CBs3b, MOJSPHAS M HEHOIAPHAs KOBAJICHTHAs CBSI3b, UOHHAS CBSA3b, MOH, KATUOH, AHUOH,
pacTBOp, MaccoBasi 1015 BelllecTBa (IIPOLIEHTHAsI KOHLIEHTPALKs) B PaCTBOPE;

WLIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX ITOHATUH U IPUMEHSATH 3TU IOHATHS IPU ONMCAHUU BEIIECTB U UX
IIPEBpAILECHUI;

HCIIOJIB30BAaTh XUMHYECKYIO CHMBOJIMKY JUISL COCTABIICHUS (DOPMYJI BEIIECTB U YPABHEHUIT XUMUYCCKUX PEaKIUH;
OIPE/IEeIATh BaJCHTHOCTh aTOMOB DJIEMCHTOB B OMHAPHBIX COCJIMHEHHSX, CTCIICHb OKHCIICHUS SJIEMEHTOB B OMHAPHBIX
COCJIMHEHHSX, IPHHAISKHOCTD BEIIECTB K ONPEICIEHHOMY KJIacCy COSIMHEHUH 1o (opMyiaM, BHI XUMHYCCKON CBS3H
(KOBaJICHTHAs! X MOHHAsI) B HEOPIraHUYECKUX COCIMHEHUSX;

packpbiBaTh cMbici Ilepuonuueckoro 3akona JI. V. MenjeneeBa: IEMOHCTPUPOBATh IOHMMAaHHE IEPHOAUYECKOM
3aBUCUMOCTU CBOMCTB XUMHMYECKUX 3JIEMEHTOB OT UX MOJIokKeHHA B llepuoauueckodl cucTeMe, 3aKOHOB COXPAaHEHUS
Macchl BELIECTB, TIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYIIIPHOTO yUEeHHsl, 3aKOHa ABOrajipo;

OIMCBHIBATH M XapaKTepu3oBaTh TaOMM4Hyro (opmy Ilepnopmueckoil CHCTEMBI XHMHYECKHX 3JIEMEHTOB: Pa3M4aTh
HOHATUS «IIaBHAsg nonarpynna (A-rpynma)» U «1odounass noarpynna (b-rpynma)», manble u Oonbllue IEPUOIBI,
COOTHOCUTb 00O3HaueHMsl, KOTOpble HMeroTcs B Tabmuue «llepuogudeckass cucreMa XUMHMYECKHX dJI€MEHTOB /[l
V. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XHUMHUUYECKHUX DJIEMEHTOB (COCTaB U 3apsi sipa,
00111e€e YHUCTIO0 MNEKTPOHOB U PACTIPEAEIEHUE HX MO DJIEKTPOHHBIM CII05M);

KIaccU(UIUPOBATL XUMUYECKHE HJIEMEHTbI, HEOPraHUUECKUE BEIIECTBA, XMMUYECKHE PEaKUUu (110 YUCIYy U COCTaBy
Y4YacTBYIOIIUX B PEAKIMU BEIIECTB, 110 TEINIOBOMY 3G deKTy);

XapaKTepH30BaTh (OMMCHIBATH) OOILIME XUMHMYECKHE CBOWMCTBA BELIECTB Pa3jIMUHbIX KJIACCOB, MOATBEpPXKJas ONHMCAHUE
[IpUMepaMH MOJIEKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIX XUMUYECKUX PEAKIHIA;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX KadeCTBEHHOIO COCTaBa, BO3MOMKHOCTU IIPOTEKAHMS
XUMHMYECKUX MPEBPALICHUN B Pa3JINUHbIX YCIOBUAX;

BBIUHUCIIATh OTHOCUTEIBHYIO MOJIEKY/ISPHYIO U MOJISPHYIO MAcChl BEIIECTB, MAaCCOBYIO JOJIO XMMHUYECKOTO 3JIEMEHTA I10
dopmyne CoenMHEHHUs, MAaCcCOBYIO JOIIO BEIIECTBA B PAcTBOpPE, MPOBOAUTH PACUETHl MO ypPaBHEHHIO XUMHUUYECKON
pEaKLMH;

NPUMCHATb OCHOBHBIC OIICpaliu MBICITUTEIIBHONW JICSITEILHOCTH — aHAIN3 | CUHTC3, CpaBHCHHC, 0606LL[€HI/I€,
cucreMaTmu3alulo, maccmpuxaumo, BBISABJICHUC TMPUYUHHO-CIICACTBECHHBIX CBsI3eH — IS H3YyUYCHUA CBOWCTB BEILIECTB U
XUMHUYCCKHX peam.mﬁ, C€CTCCTBCHHO-HAYYHbIC METO/JAbI IIO3HAHUA — HaGH}OﬂCHI/IC, HU3MEPCHUE, MOICINPOBAHHC,

SKCIEPUMEHT (PEasIbHBIN ¥ MBICJICHHBIN);

CJIe0BaTh MpPaBWJIAM IOJb30BAHUS XMMHUYECKOW MOCYHOW U J1abOpaTOpHBIM OOOpYAOBAaHHEM, a TAKKe IMpaBUIIaM
oOpallleHns ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLMSIMU O BBIIOJHEHHUIO JAOOPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJYYCHUI0 M COOMpaHUIO ra3000pa3HbIX BelIecTB (BOJOPOAAa W KUCIOpPOJA), TPHUIOTOBJICHUIO pPACTBOPOB C
onpeaenéHHOW MacCOBOU J10JIel PacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U MPOBOIUTH XUMHUYECKUE SKCIIEPUMEHTHI O
paclo3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIOT C MOMOIIBIO HHIUKATOPOB (JakMmyc, (eHonTanenH, METWIOPAHK H

Apyrue).

K xoHity o0y4eHus B 9 Kiiacce mpeIMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE JOIKHBI OTPAXKATh
¢(OPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHHN:

PacKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHX TMOHSTHH: XUMHUYECKHH JIIEMEHT, aTOM, MOJEKyJa, HOH, KaTHOH, aHHOH,
MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJEHTHOCTH, 3IEKTPOOTPHIATENBHOCTh, CTEHNEHb OKHCICHUS, XUMHYECKas
peaknus, XHMHUYECKas CBs3b, TEIUIOBOM 3(PQexT peaknuw, Monb, MOIAPHBI 00BEM, pacTBOP, AIEKTPOIUTEL,
HEdIEKTPOIUTBI, 3MEKTPOIUTHYECKas AUCCOIMANNS, PEaKIi HOHHOTO OOMEHa, KaTalu3aTop, XMMHIECKOEe PaBHOBECHE,
obpaThMble W HEOOpaTHMBIC PEAKINH, OKHCIHTEIbHO-BOCCTAHOBHUTENBHBIC PEAKIUH, OKHCIUTENb, BOCCTAHOBHTEID,
OKHCTICHHE W BOCCTAaHOBJICHHE, aIOTPOITHS, aM(OTEPHOCTh, XMMHIECKas CBA3b (KOBAJEHTHAs, HOHHAS, METaJUTHIECKas),
KPHCTAJITHYeCcKas pPemIéTka, KOPPO3Hs METAIOB, CIUIABBI, CKOPOCTh XHMHUYECKOW pEaKIMH, TPENeTbHO MOMYyCTHMAs
konnentpamwms [1JIK Bemectna;

MILTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKHUX MOHATHN M MPHMEHSTh 3T HOHATHS NIPU ONMMCAHUHU BEIIECTB U UX
TIpEeBpaIIECHUH;

HCIONB30BAaTh XUMHYECKYIO CUMBOJIMKY JUIS COCTABICHUS (hOPMYIT BEIIECTB U YPaBHEHNIT XUMUUECKIX PEaKIUi;
OIIPEENATh BAJIEHTHOCTb M CTEHNEHb OKUCICHUS XUMHUYECKHX O3JIEMEHTOB B COCJUHEHUSX Pa3IM4YHOIO COCTaBa,
TPHHAJUICKHOCTD BEIIECTB K ONpPEAeNEHHOMY KIIacCy COeAMHEHHMIT Mo (hopMymmam, BUI XUMHUUECKOH CBA3M (KOBAJICHTHAS,
MOHHAs, METAaJUTYecKas) B HEOPTAHMIECKUX COCAMHEHMSX, 3aps] MOHA MO XMMHYECKOH (opmyre, XapakTep Cpemsl B
BOJHBIX PACTBOPAX HEOPTAaHWIECKUX COCANHEHHUH, THIT KPHCTAITIECKOH PeNIETKH KOHKPETHOTO BEIECTBA;

packpeiBath cmbici [lepuognueckoro 3akona [I. M. MenneneeBa W J@MOHCTPUPOBATh €r0 NOHMMAaHHUE: ONKMCHIBATH U
XapaKTepH30BaTh TabnnaHyo Gopmy [leproanaeckoit cCHCTEMBI XUMHIECKHX 3JIEMEHTOB: Pa3/IMIaTh HOHATHS «TJIaBHAS



noxrpymma (A-rpymma)» u «obounas nmoarpynma (b-rpyrmma)y, Massie 1 OOIbIIAE TIEPHO/IBI, COOTHOCHTE 0003HAYEHHS,
KOTOpBIC HMEIOTCS B TIEPHOJMYECKOM TaOIMIe, C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYCCKUX
JJIEMEHTOB (COCTaB M 3apsiy sifpa, OOIIee YHCIIO JIEKTPOHOB U PACIPEeTICHHE UX 10 3JIEKTPOHHBIM CIIOSIM), OOBSCHATD
o0mre 3aKOHOMEPHOCTH B M3MEHCHHH CBOWCTB 3JIEMEHTOB M MX COSIMHCHMI B Mpejenax MaJBIX MEePHOJOB M TTTaBHBIX
MIOATPYHII C y4ETOM CTPOEHHS X aTOMOB;

KJTacCU(pUIMPOBATh XMMHUYECKHE JIEMEHTBI, HEOPIAHHMIECKHE BEIIECTBA, XUMHUYCCKHE PEaKIUH (110 YHCIY W COCTaBy
YYaCTBYIOIIMX B PEAKIMM BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, 10 H3MEHEHHIO CTEHEHEH OKHMCICHHS XUMHYECKUX
3JICMEHTOB);

XapakTepu30BaTh (ONMUCHIBATE) OOIIME ¥ CHElM(UYSCKHEe XHMHYCCKHE CBOMCTBA MPOCTBIX M CIIOXKHBIX BEIIECTB,
MIOATBEP>K/1asi ONMCAHNUE IPUMEPAMHU MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOUIMX XMMUYECKUX PEAKLIN;
COCTABJIATh YPABHEHUS DJIEKTPOJIMTHYECKOM JUCCOLMALMM KUCIOT, WIEJI04Yed M COJIEH, IOJNHBIE M COKpAIEHHBIE
YpaBHEHHS peakiii MOHHOIO OOMEHA, ypaBHCHUS PEaKIHUi, MOATBEP)KIAIOIINX CYIIECTBOBAHWE I'C€HETHYECCKOH CBS3H
MEK]ly BEILECTBAMU Pa3JIM4YHbIX KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUi MOCPEACTBOM COCTABIIEHUS IEKTPOHHOIo OanaHca
ITHUX PEAKLIMI;

IIPOTHO3MPOBaTh CBOWCTBA BEILECTB B 3aBHCUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTU IIPOTEKAHUS XMMHYECKUX
IIPEBpAILEHNUI B Pa3IMYHBIX YCIOBUAX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYISPHYIO H MOJISPHYIO MacChl BEIIECTB, MACCOBYIO JIOJII0 XUMHYECKOIO DJIEMEHTA IO
dbopMyse coeqUHEHUs,, MacCOBYIO [OJNIO BELIECTBA B PACTBOPE, NPOBOAUTH PACUEThl 10 YPABHEHUIO XUMHUYECKOM
peaxuuu;

cobirolaTh MpaBUiIa IOJML30BAHMUS XUMUYECKOM IOCYNOH M 11a00paTOpHBIM OOOpYJOBaHMEM, a TaKkKe IpaBUila
oOpallleHus ¢ BEIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBIIOJHEHHUIO JAOOPATOPHBIX XMMHUYECKHUX OIBITOB IO
MIOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEILECTB (AMMHUAKa U yIIIEKHCIIOro ra3a);

IIPOBOAMTL PEAKIIMH, TMOATBEPKIAIOIINE KAaYEeCTBEHHbIM COCTaB PA3JIMYHBIX BELIECTB: PACIO3HABATH OIBITHBIM ITyTEM
xJjopun-, OpoMun-, noaua-, kapobonar-, gocdar-, cunukar-, cyabdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHMSI U HOHBI
M3Y4EHHBIX METAJIJIOB, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

MIPUMEHSTh OCHOBHBIC OIEPAlMM MBICIUTEIILHONW JICATENILHOCTH — aHalli3 M CHHTE3, CpaBHEHHE, 0000IeHHeE,
CHUCTEMATH3alINI0, BBISIBICHUE MPUYMHHO-CICACTBEHHBIX CBSI3€ — JIJIsl M3Yy4YCHHUS CBOWMCTB BELIECTB M XUMHYECKHX
peakLuii, eCTeCTBEHHO-HAyYHble METOAbl MO3HAHUS — HAOMIOACHHE, HM3MEPEHHE, MOAEINPOBAHHE, AKCIECPUMEHT

(pealibHBIN M MBICIICHHBIH).

TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacce

Pazgen, Tema
KomnuecTBo 4acos

XUMUS B IIEHTPE €CTCCTBO3HAHUS. 11
MaremMarnka B XUMHUH.

9

HBJICHI/I}I, IMpoUuCXoaAIue ¢ BCUICCTBAMMU.

12

Pacckaspl mo XuMum.

2

Uroro: 34
8 kimace

HanmeHoBanue TeMbl Bcero uacon

Bsenenne 4

Tema 1. 12

ATOMBI XUMHUYECKUX DJIEMEHTOB
Tema 2. 9

[TpocTeie BemecTBa
Tema 3. 13




COCZ[I/IHCHI/IC XUMHNYCCKHX DJICMCHTOB

Tema 4. 11

N3menenus, mpoucxosiiye ¢ BelecTBaMu.

Tema 5. 19

PactBopenue. PactBopel. CBOMCTBA pacTBOPOB IJIEKTPOIUTOB.

Hroro 68
9 kaacc

HaumeHoBaHue TeMbl

Bcero uacos

[ToBTOpEHME OCHOBHBIX BOMPOCOB Kypca § Kiacca. 5+12
Tema 2.

20
Mertanst
Tema 3. 26
Hemeramnsl
O06001eHre 3HaHUH IO XUMUU 32 KypC OCHOBHOM ITKOJIBI 5

Htoro

68




puioxenue
KTII

7 kaacc Kop. IT.p. maTa
1. Boanslii ncTpykTax 1o Th. XuMus kak 4acTb €CTECTBO3HAHHUA.
[Ipenmer xumun
2. HabumroieHre 1 3KCIIEpUMEHT KaK METO/Ibl M3YUCHHUS €CTeCTBO3HAHHUS
Y XHUMUH.
3. IpaxTideckas pabora Ne 1 «3HaKOMCTBO ¢ J1a00paTOPHBIM
obopynoBanueM. [IpaBriia TEXHHUKH 0€30MACHOCTH
4, IIpaxtuueckas pabora Ne 2 «HabroneHue 3a ropsiiieii cBe4oit. +
YcTpolcTBO M paboTa CTUPTOBKH
5. XUMHYECKUE 3HAKU
0. XWMHAYECKHE 3HAKU
7. XuMu4ecKre 3HaKu U OPMYITbI
8. Xumus 1 pusnka
9. Xumus u reorpacust u OHOIOTUs
10. O0600111eHIE 1 aKTyalTu3alHs 3HAHUH 10 TeMe «XUMUs B [ICHTpe
€CTECTBO3HAHUS
11. OTHOCHUTENbHBIC ATOMHASI i MOJIEKYJISIPHAST MACCHI
12. | Maccosas 1015 57E€MEHTa B CJI0KHOM BEIECTBE
13. | MaccoBas 10115 511eMeHTa B CIOKHOM BEILECTBE
14. | Yucrele BemecTsa u cMecu
15. | MaccoBas fon1s BElECTBA B PacTBOPE
16. | MaccoBas 015 BElECTBA B PacCTBOPE
17. [paktuueckas pabora Ne 3 «IIpurotoBienue pacTBopa ¢ 3aJaHHOM +
MacCOBOH J10J1ell pACTBOPEHHOI'O BEIIECTBA
18. Pemienne 3ana4 u ynpakHeHui no reme «MaTeMaTHKa B XUMU»
19. KontponbHas padora Ne 1 o reme «MareMaTHKa B XUMHUI)
20. | Pasnenenue cmeceii. Criocobbl passieneHus cMeceit
21. OO6cyxeHre pe3ylbTaToB MPaKTHYECKON padoThl Ne 4 +
«BplIpamuBanyue KPUCTAJJIOB CONM» JIOMAIIHUHN 3KCIEPUMEHT
22. | TIpaktuueckas pabora Ne 5 «OUHCTKA MOYBBI M BOIBI»
23. | Xumudeckue peakiu. +
24. | IpusHAKE XUMHYECKHX PEaKIyii
25. | IpusHAKH XUMHYECKHX PeaKIuii
26. [Tpu3HaKu XUMHYECKHX pEaKIMi
27. | Obcyxnenne pe3yIbpTaTOB MPAKTHUECKOH paboTel Ne 6 «M3ydenne
polecca KOPPO3HH JKeme3a» JOMAITHUA IKCIIEPUMEHT
28. | O6obuIeHNE U aKTyanu3aLys 3HAHUIA 110 TeMe «SIBneHus,
MIPOUCXOASAIINE C BEHIECTBAMMY.
29. | Hoaroroska K KOHTPOIBLHOM paboTe Ne2
30. | Urorosas koHTpoibHAsA paboTa ( MPOMEXKYTOUHAS ATTECTALs) 3a
ron
31. | Bolparouuecs pycckue yueHble-XUMUKK
32. | Brimarommecs pyccKHe yaeHble-XUMHKH
33. | Bolparouuecs pycckue yueHble-XUMUKK
34. | Beimaroumecs pycckue yueHbIe-XHMHKHI
34 2 6




8 kiacce K.p. IL.p.
1. IIpenmer xumun. Poibs xumun B xKu3HU YEJIOBEKA. Teman
BCIICCTBA.
2. ToHsTHE 0 METOAX MMO3HAHNUS B XUMUHU
3. Yucrele BemecTBa U cMecd. CriocoObl pa3/ieNieHus cMecei
4. IIpaktuueckas padora No 1 «Pa3nenenue cmeceld (Ha npumepe +
OYHCTKH TIOBAPEHHOMN
COJIU)»
5. Ilepuoauueckast cucreMa XUMUYECKUX SJIEMEHTOB
JA.N.Menneneera
6. ATOMBI ¥ MOJICKYJTBI
7. XUMUYECKUE IIEMEHThI. 3HAKH (CUMBOJIBI) XUMHUYECKHUX DJICMEHTOB
8. OCHOBHBIE CBE/ICHUS O CTPOSHUH aTOMa.
CocraB aTOMHBIX siJIep, COCTaB aTOMOB.
9. CTtpoeHue 31eKTPOHHBIX 000I04YEK aTOMOB
XUMHUYECKUX DJIEMEHTOB
10. OnexTpoHbl. CTpOEHHE TEKTPOHHBIX 000I0YEK.
11. Mertamin4yecKkie U HeMEeTaJUINYEeCKHUE CBOMCTBA 3JIEMEHTOB.
12. HoHHas XMMUYECKask CBS3b.
13. KoBaneHnTHas HemossipHas CBS3b.
14. KoanenTHas nonsipHas CBsi3b
15. Meramnyeckas cBs3b
16. O0606uenne u cucreMaTu3alys 3Hanui o reme. M. B. Jlomonocos
— Y4EHBIM-3HIIUKIONEUCT
17. | Kourponbuas padora Nel 1o TeMe «ATOMBI XUMMYECKHX +
JIEMEHTOBY.
18. 3aKOH MOCTOSHCTBA COCTaBa BELIECTB.
Xumnueckas ¢popmyna. BanieHTHOCTh aTOMOB
XUMHYECKUX 3JIEMEHTOB
19. [pocTele BemecTBa —METAILIBL.
20. IIpoctsie BemecTBa — HEMeTauIbl. Bo3myx — cmech ra3oB.
Cocras Bo3nyxa. Kucimopom — 3meMeHT U IpocToe BEIIECTBO.
O30H
+
21. IMpaktudeckas padora Ne 2 o Teme
«[TomyueHnune u codbupanue KUCIOpoa,
HU3y4YEeHHE €TO CBONUCTB»
22. | Bomopom — »JeMEeHT U IPOCToe BelecTBo. HaxoxeHue B Ipupoje.
duznyeckre U XMMUIECKHe CBOKCTBA Boopoa. [Ipumenenne
BOJIOpPOJIA.
23. | Tlpakruueckas padora Ne 3 1o Teme +
«[Tomyuenne n cobupanue BOJOpOa, U3yIeHHE
€ro CBOWCTBY
24. Konnuectso Bemectsa. Monbs. MonsipHas macca
25. | MonspHblii 06bEM razos. 3akoH ABorazpo.
26. Beruncnennst 00bEMa, KOTMYECTBA BEIIECTBA Ta3a 110 ero

HN3BCCTHOMY KOJMYCCTBY BCIICCTBA MJIN 06L6My.




27.

OKCI/IHI)IZ COCTaB, Knaccmbm(aum, HOMCHKIJIATYypa.

28. Bona kak pactBoputesb. HachllieHHbIe 1 HEHACBIIICHHBIC

pactBopbl. MaccoBast 10715t
BEIIIECTBA B PacTBOpE.

29. Du3HYECKHe U XUMUYECKHIE CBOHCTBA BOJIBI

30. | Cocras ocHoBanuii. [lonsiTHe 06 HHAMKATOPAX.

31. OcHOBaHHMs: COCTaB, KJIacCU(UKAIUS, HOMEHKIIATypa.

32. ToHsITHE O KUCTIOTAaX COCTaB, KIIACCU(HKAIHS,
HOMEHKJIaTypa.

33. ToHsITHE 0 KUCTOTAaX COCTaB, KJIACCU(UKAIIHS,
HOMEHKJIaTypa.

34. IonsTHE O COMNAX: COCTAaB, KiIacCU(UKAIINS, HOMEHKJIATypa.

35. ToHsITHE O CONSAX: COCTAaB, KIIACCU(UKAIIHS, HOMEHKIATYpA.

36. TorumBo (HedTh, Yroiib ¥ MeTaH). 3arps3HEHHE BO3yXa, CIIOCOOBI
€ro MPe0TBPAICHUSI

37. IpakTuueckas pabora Ne 4 o reme
«IIpuroToBieHne pacTBOPOB € ONPeNEIEHHOMN
MacCOBOH J10JIei pacTBOPEHHOTO BEILIECTBAY

38. O06o001enne U cucTeMaTH3alys 3HaHUH 10 TeMe .

39. Kontponbshas padora Ne2 o teme «CoenuHeHus
XUMHYECKUX TIEMEHTOB.

40. Pusnueckue U XMMUUYECKHUE sBJIeHUs. XUMUYECKas peakiys

41. [Ipu3Haky U yClnoBuUS NPOTEKAHHS XUMUYECKUX PEAKIIUH.

42. 3aKoH COXpaHEHUsI MacChl BELIECTB. XUMHUYECKHUE
ypaBHEHUSL.

43. Knaccugpukarnus XHUMHYECKUX peakiuid (CoenuHeHus,
pa3noXKeHusl, 3aMeIIeHHsI, 0OMeHa)

44. Knaccugpukanus XHUMHYECKUX peakiuid (CoenuHeHus,
pa3noXKeHusl, 3aMelIeHHsI, 0OMEHa)

. Wbl XUMUYECKHX PEaKIMi Ha IPUM BOWCTB BOJBIL.

45 T ec ea a epe CBOWCTB BO,

46. Bbruncnenns KOIM4ecTBa, MacChl BELIECTBATIO YPABHEHMIM
XAMHYECKUX PeaKIuit

a7. Bbruncnenrs KOIM4ecTBa, MacChl BELIECTBATIO YPABHEHUIM
XAMHYECKUX PeaKIuit

48. Beruncnennst 00EMOB Ta30B MO ypaBHEHHUIO PEAKIMY Ha OCHOBE
3aKOHA 00BEMHBIX

OTHOIIIEHU} ra3oB

49. | Temnooit 3 PEeKT XUMUIECKON PEeaKIHH, TOHATHE O
TEPMOXUMHIECKOM YpaBHEHHH,
5K30- U DHAOTEPMUYECKUX PEAKLUAX

50. KontponsHas pabora Ne3 1o Teme «3MeHEHHUS TPOHCXOAIINE C
BEIIIECTBAMUY.

51.

PactBopenne —kak pH3MKO-XUMHIECKHIIA TPOIIECC.




52. OnekTponuTHiecKkas aquccormanys. IoHHbIe ypaBHEHUsI PeaKIHii.
93. | Kucnotsi- ux KJIaccu(UKANUs M XUMUYECKHE CBOMCTBA.
54. | Kucnorsi- ux KIaccu(UKANUs M XUMAYECKHE CBOMCTBA.
95. OcHoBaHMsI- UX KJIaCCU(HKAIHS M XUMHIECKHE CBOMCTBA.
56. Ockujipl- MX Kiaccu(UKANUs U XMMUYECKHE CBOWCTBA.
S7. Conu- ux KJIacCu(pUKaIKs U XUMHYECKUE CBOMCTRA.
58. Conu- ux KIaccupUKaIys ¥ XUMHYECKUE CBOMCTRA.
59. | Ienernueckas cBs3b MEX1y KJIJaCCaMH HEOPTaHUIECKUX COCINHCHUIM
60. | Hrorosas KOHTpOJIbHAs paboTa (MPOMEKYTOYHAS ATTECTAIIHS) +
61. IIpaxtuueckas pabora Ne 5. PemeHne skcriepuMeHTaIbHBIX +
3ajad 110 TeMe
«OCHOBHBIE KJIACCHl HEOPTAHUYECKUX COCTUHECHHI)
62. CreneHb OKUCIICHHUS
63. OKHCITUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIMU
64. OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIMU
65. OKHCIIUTENN ¥ BOCCTAHOBHUTEIH
66. PesepBHblii ypok. O0001IEHHE 1 CHCTEMATU3AIHS
3HAHHH
67. PesepBHblii ypok. O0001IEHHE 1 CHCTEMATU3AIHS
3HAHHH
68. PesepBHblii ypok. O000IIEHHE U CHCTEMATU3AIHS
3HAHUH
68 4 5

MpoBepsieMble TpeboBaHMA K pe3ynbTaTaM OCBOEHUS OCHOBHOMN
obpasoBaternbHom nporpammbl (8 knacc)

Kopg [MpoBepsieMble NpegMeTHbIE pe3yrbTaTbl OCBOEHMS OCHOBHOW 0bOpa3oBaTeribHOM
npoBepsemMoro nporpaMmmbl OCHOBHOMo obLero obpasoBaHus
pesynbTata

1 Mo Teme: "MNepBoHa4YanbHble XMMUYECKNE NOHATUS"

1.1 packpbiBaTb CMbICIT OCHOBHbIX XMMWYECKMX MOHSATUA: aToM, MOrekyna,
XUMUYECKNA  3NIEMEHT, MpPOCTOE BELIECTBO, CIIOXHOE BELIeCcTBO, CMECb
(ogHOpogHast M HeoOHOPOAHas), BaNeHTHOCTb, OTHOCWUTENbHAas aTomHas W
MOSieKyNnsipHas Macca, KOnuM4ecTBO BeLlecTBa, MOfMb, MOMNApHad Macca,
MaccoBasi 4OMs XUMWYECKOro 3fieMeHTa B COEAMHEHWMW, MOMSIPHbIA 00beM,
XUMUYECKasi peakumsl, KnacCuuKauusa peakuun: peakuumn CoequMHEHNs, peakumm
pasnoXeHusi, peakumnn 3aMeLLeHnsi, peakumm obMeHa, 3K30- U dHO0TEPMUYECKUE
peakuuun, TennoBon 3dEKT peakuun, pacTBop, MaccoBad AONs BeLlecTBa
(MpoueHTHast KOHLEHTPauusl) B pacTBope

1.2 UNIIOCTPUPOBaTh B3aMMOCBSA3b OCHOBHBIX XUMWYECKMX MOHATUA U MPUMEHSTb
3TV NOHSTUS MPU ONUCAHMM BELLECTB M UX NPEBPALLEHUN

1.3 NCMNOMb30BaTb XUMWYECKYIO CMMBOMMWKY AMsi COCTaBneHMs hOpMyn BELLECTB U
YpaBHEHUA XUMUYECKUX peakLni

1.4 packpbiBaTb CMbICIT 3aKOHOB COXPaHEHUs1 MacCbl BELLEeCTB, MOCTOSHCTBA
cocTaBa, aTOMHO-MOJIEKYNSIPHOIO YYeHus, 3akoHa ABoragpo

1.5 ONnpefensaTb BaeHTHOCTb aTOMOB 31IEMEHTOB B BMHAPHbLIX COEOUHEHMUSAX

1.6 KnaccudmumpoBatb XMMUYECKME peakumun (MO YMCIy U COCTaBy Y4YacTBYHOLLUX B

peakLumn BELLECTB, MO TennoBoMy 3ddEKTY)




1.7

BblYMNCIATb OTHOCUTEJTbHYHO MOJIEKYITAPHYIO U MOJNTAPHYHO MacCCbl BELLLECTB

1.8

BblYMNCNATb MaCCOBYO AOJ1H0 XMMUYECKOro anemMeHTa no q)opmyne coenHEeHUA,

1.9

BblHYMCINATbL MaCCOBYIO 0110 BeLleCTBa B pacTBope

1.10

NPUMEHATb  E€CTECTBEHHO-Hay4Hble  MeTodbl MO3HaHWs -  HabniogeHwe,
n3MepeHne, MoAenMpoBaHne, SKCNepUMEHT (pearnbHbIN U MbICIIEHHbIN)

Mo Teme: "BaxHenwwme npeactaBuTenn HeopraHmyeckmx sellects"”

2.1

packpbiBatb CMbICJST OCHOBHbIX XUMUYECKUX NOHATUA: OKCUA, KMCNOTa,
OCHOBaHue, COoJlb

2.2

onpeaenaTe NPUHAANEXHOCTb BELWECTB K OnpeaerieHHOMY Kraccy CoefuHEHUN
no copmynam

2.3

KJ'IaCCI/Iq)I/ILI,I/IDOBaTb HeopraHn4yeckune eellectea

24

XapaktepusoBaTb (OnucbiBaTb) oOOLWME XUMUYECKME CBOWCTBA  BELLECTB
pasnuyHbIX KNaccos, MOATBEpPXAas onucaHWe npuMepamMn MONEKYnsapHbIX
YpaBHEHU COOTBETCTBYIOLLNX XUMNYECKUX peaKLmn

25

NnporHo3mpoBaTb CBOWCTBA BELLECTB B 3aBUCMMOCTM OT MX KayeCTBEHHOro
COCTaBa, BO3MOXHOCTM MNPOTEKaHUS XMMUYECKUX NPEBPaLeHNA B pPasnUYHbIX
YCINOBUSIX

2.6

cneposaTb MNpaBunaM Monb30BaHUS XMMUYECKOW nocyaon n nabopaTopHbIM
obopynoBaHuneMm, a Takke npasunam obpalleHns ¢ BelecTBamu B COOTBETCTBUN
C WHCTPYKUUSMW MO BbINOMHEHNIO NabopaTOpHbIX XMMUYECKMX OMbITOB MO
nonyyYeHno n cobupaHuio rasoobpasHbix BewecTB (Bogopoda M Kucnopoaa),
NPUrOTOBNEHNIO PACTBOPOB C OMNPeAENeHHOM MacCOBOW [OfeN pacTBOPEHHOTO
BelwlecTBa, MMnaHMpoBatb W MPOBOAUTb XUMWYECKME OKCMEPUMEHTbI MO
pacno3HaBaHWO pPacTBOPOB LENOYeld UM KUCIOT C MOMOLLBID WHAWKATOPOB
(nakmyc, deHondTanenH, MeTunopaHx un gpyrme)

2.7

MPOBOAMTb PacHeTbl MO YPABHEHWIO XMMUYECKON peakLum

Mo Teme: "MMepuogudeckmit 3akoH u [lepuogudeckass cuctema XMMUYECKUX
anemeHtoB .. MeHgeneesa. CTpoeHMe aToMoOB. XMMWUYECKasi CBsI3b.
OKMcnNUTENbHO-BOCCTAHOBUTESbHbBIE peakummn”

3.1

pacKpbiBaTb CMbICIT OCHOBHbIX XUMUYECKUX MOHSTUI: AP0 aToMa, SNEKTPOHHbIN
crioii aToma, aToMHasi opbuTanb, paguyc atoMa, XMMrUYeckasi CBA3b, NossipHas u
HeronsipHas KoBarieHTHas CBsA3b, ANIEKTPOOTPULATENBHOCTb, MOHHAsA CBSA3b, UOH,
KaTWOH, aHWNOH, CTEMNEHb OKUCIIEHS!

3.2

KnaccmgumumpoBaTb XMMUYECKME INEMEHTHI

3.3

onucbiBaTb U xapakTepu3oBaTb TabnuuHyto dopmy [lepnognyeckon cuctemsl
XUMUYECKNX 3NEMEHTOB: pasnuyaTb NOHATUA "rMaBHas nogrpynna (A-rpynna)” um

"noboyHas nogrpynna (b-rpynna)”, "maneie" n "6onbwine” nepunoasbi

3.4

packpbiBaTb CMbICH Meprnogunyeckoro 3aKoHa an. MeHoeneesa:
OEMOHCTpMpoBaTb  MOHWMaHWe  NEepUoOMYECKOW  3aBUCUMOCTU  CBOWCTB
XUMUYECKNX INIEMEHTOB OT UX NONOXeHus B [Neprogunyeckon cucteme

3.5

COOTHOCUTbL 0003HayeHusi, KoTopble umetoTca B Tabnuue "lMepuoguyeckas
cuctema  xummmdeckux  anemeHtoB  O.MN. MengeneeBa" € 4ucrnoBbIMU
XapaKTepUCTUKaMUN CTPOEHMSI aTOMOB XMMUYECKMX 3NIEMEHTOB (COCTaB U 3apsif
s4pa, obLee YMCIOo 3ANEKTPOHOB M pacnpeaerneHne Ux no 351eKTPOHHbIM CITosiM)

3.6

onpenenAaTb CteneHb OKUCIIEHUA 3NTEMEHTOB B 6VIHaprIX coeagnHeHnAx

3.7

onpenenAaTb B1a XMMWUYECKOWN CBA3N (KOBaJ'IeHTHaFI n I/IOHHaFI) B HeopraHm4yeckmnx
coeanHEHNAX




lMpoBepsieMble anemMeHThbl cogepkaHus (8 knacc)

Koa

HDOBepﬂeMblﬁ ANEeMEHT coaepXaHuna

I'IepBOHaqan bHbl€ XUMNYECKNE NOHATUA

1.1

I'Ipe,u,meT XuMun. Ponb XMMnn B XU3HW YenoBeka. XuMnsa B CUCTEME HayK. Tena un
BellecTBa. dPnsnyeckne CBONCTBa BELLECTB. ArperaTHoe COCTOAHME BeLleCTB

1.2

MoHaATME O MeTogax no3HaHus B XuMunW. Yuctble BellectBa U cMecn. Cnocobbl
pasgeneHunda cMmecen

1.3

ATOMbl M1 MOneKyIbl. Xvmudeckue anemeHTbl. CUMBOMbI XMMUYECKUX 3NTEMEHTOB.
HDOCTbIe N CINOXHbl€ BELLECTBA. ATOMHO-MOJ'IeKyJ'IHpHoe ydyeHune

1.4

Xnmunyeckas cpopmyna. BaneHTHOCTb aTOMOB XMMW4YECKMX 3NEMEHTOB. 3akoH
noctosiHcTBa coctaBa BellecTB. OTHocuTenbHass aTtomHas macca. OTHocuTenbHasd
MOnneKynapHaa Mmacca. MaccoBas oonst XMMMYecKoro anemMeHTa B coequHeHnn
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KonunyecTtBo BewlectBa. Monb. MongapHas macca. B3anmocBsA3b KonmnyecTBa, mMacchbl u
yncria CTPYKTYPHbIX eanHuy BewlectBa. PacueTbl no dopmynam  XMMUYECKUX
coeiNHEeHNN

1.6

dusmyeckme U XUMMYECKME ABMEHUS. XMMUYECKas peakumss U ee npusHakn. 3akoH
COXpaHeHMs1 MaccChbl BelecTB. XMMu4eckme ypaBHeHusi. Knaccudpmukaums XMMUYECKUx
peakuumi (CoeguHeHNs, pasnoXeHusl, 3ameLLleHnsi, obmeHa)

1.7

XMMUYECKUIN SKCMEPUMEHT: 3HAKOMCTBO C XMMUYECKOM NOCYA0N, C npaBunamu paboTsbl B
nabopartopuun n npuemammn obpalleHms ¢ nabopaTopHbiM 000pPYAOBaHUEM, U3YYEHNE U
onucaHne MU3NYECKUX CBOMUCTB OOpasLiOB HeopraHM4Yeckux BeLecTB, HabniogeHve
dmsnyecknx (NnaBneHne Bocka, TasgHUe fbAa, pacTypaHue caxapa B CTYMKe, KUMeHve U
KOHZEHCcauMsa BoAbl) U XMMUYECKMX (TOPEHUE CBEYM, NpoKanmBaHue MeLHON NPOBOSOKU,
B3aMMOAENCTBME Mena C KUCMOTOW) SABMEHWIN, HabMaeHne M onucaHue npusHakoB
NPOTEKaHNs XUMUYECKUX peakumn (pasnoxeHune caxapa, B3auMOLEWNCTBUE CEpHOW
KMCNOTbl C xnopugom Gapwusi, pasnoxeHue rugpokcuaa megm (Il) npu Harpeanun,
B3aMMOZenCcTBme Xenesa ¢ pactesopom conn meam (I), nayyeHne cnocobor pasgeneHus
cmecen (C NOMOLLBI MarHuTa, QUNbTPOBaHWE, BbiMApMBaHWE, AUCTUNNALMS,
XpomaTtorpadus), NpoBeAeHNE OYUCTKM MOBAPEHHOW COMK, HabnogeHve M onucaHue
pe3ynbTaToB MNPOBEAEHUS OMbiTa, WMIOCTPUPYIOWErO 3aKOH COXPaHEHWsI Maccehbl,
co3gaHne mogenen monekyn (LapocTePXHEBbIX)

BaxHenwmne npencraBuTenn HeopraHM4eCKX BeLLECTB
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Bosayx - cmech rasos. CoctaB Bo3gyxa. Kucrnopog - anmeMeHT U npocToe BeLecTBo.
HaxoxgeHne kucrnopoga B npupoge, (buanmyeckne n XMMUYeckne CBOMCTBA (peakuuu
ropenusi). Okcugbl. [lMpumeHeHne kncnopoga. CnocoObl nonydeHus Kucnopoga B
nabopatopum 1 npombiwneHHocTn. KpyroBopoT kucrnopoga B npupoge. O30H -
annoTponHas Mmogudurkaums Kkucnopoga

2.2

TennoBor 3dPEKT XUMUYECKOM peakuun, TepMOXMMUYECKUEe YpaBHEHUS, 3K30- U
3HOOTEPMUYECKNE peakummn. ToMnmMBO: yrofb U MeTaH. 3arpsi3HeHMe BO34yxa, YCUIeHne
napHukoBoro adpdekTa, paspyLleHne 030HOBOro Cnos

2.3

Booopon - aneMeHT M MNpocToe BellecTBO. HaxoxaeHwue Bogopoaa B npupone,
(puUsnYEcKMe U XMMUYECKME CBOWCTBA, MPUMEHEHWE, Crnocobbl nonyveHus. Kucnotbl u
conu

2.4

MOJ'IFIprIVI 06bem rasoB. PacyeTbl N0 XUMUYECKNM YpPaBHEHUAM

2.5

dusnyeckne ceoncTBa Boabl. Bogoa kak pactBoputenb. PactBopbl. HacbiweHHble 1
HeHacblleHHble pacTBopbl. PacTBopMMOCTb BellecTB B Boge. MaccoBas pgons
BellecTBa B pacTBope. Xumudeckne cBoincTBa Boabl. OcHOBaHMs. Ponb pacTBOpPOB B
npvpoae u B Xn3Hu yenoBeka. KpyroBopoT Boabl B npupoge. 3arpsi3HeHe nNpupogHbIX
Boa. OxpaHa 1 o4nCTKa NPUPOAHbIX BOA

Tabnuuya 23.1



2.6

Knaccudukaums HeopraHudeckux coeauHeHun. Okcumabl. Knaccudukaumsi OKCUMOOB:
coneobpasytolmne (OCHOBHbIE, KWCMOTHble, amMdOTepPHbIE) W HeconeobpasyoLlne.
HomeHknaTtypa okcuaos. dusmyeckne M Xxumudeckue cBOWCTBa OKcuaoB. [lonyyeHue
OoKcnaoB

2.7

OcHoBaHusA. Knaccudukaumsi OCHOBaHWI: LENoYn U HepacTBOPUMMbIE OCHOBaHMS.
HomeHknatypa ocHoBaHuW. ®usnyeckme u XUMUYECKUE CBOWCTBA OCHOBaHUMN.
MonyyeHne ocHoBaHWi

2.8

Kucnotel. Knaccngpukaums kmcnot. HomeHknatypa kucnot. dusnyeckme n xmmmyeckue
cBouncTBa kucnot. Paa aktusHoct metannos H.H. BekeTtosa. MNonyyeHune kucnot

2.9

Conn. HomeHknaTypa conen. dusnyeckme n XxuMmyeckue csomctea conen. MNonydveHune
coneu

2.10

[eHeTu4eckas cBA3b MeXxay Knaccamm HeopraHM4eCKmnx coegnHeHnn
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XUMWYECKUA IKCMEPUMEHT: KayeCTBEHHOE OnpeferieHne COAepKaHusi KUCNopoha B
BO34yxe, Mony4veHue, cobupaHue, pacnos3HaBaHME W WU3y4YEeHWE CBOWCTB KUCNopoaa,
HabnogeHve B3aUMOOEWNCTBUS BELLECTB C KMCMOPOAOM W YCIOBUS BO3HWKHOBEHMS U
npekpaLleHnst ropeHus (noxapa), o3HakoMreHMe ¢ obpasLiaMm OKCUAOB M ONMCaHue ux
CBOWCTB, nonydyeHue, cobupaHue, pacrnosHaBaHWEe W U3yvyeHne CBOWCTB Boaopoaa
(ropeHue), B3aumoaencTeme Bogopoga ¢ okengom megm (l1) (BO3MOXHO MCNONb3oBaHMe
BugeomaTepuanoB), HabniogeHne obpasuoB BewecTtB  konmdectBoOM 1 Monb,
nccnegoBaHue 0COOEHHOCTEN PAcCTBOPEHMST BELLECTB C Pa3fIMYHON pacTBOPUMOCTLIO,
NMPUroToBNEHWE pPacTBOPOB C OMNpederieHHON MaccoBOW [JONnen pacTBOPEHHOro
BELLECTBA, B3aMMOAENCTBME BOAbI C MeTannamu (HaTpuem U Kanbumem) (BO3MOXHO
NCMonb3oBaHWe BMAEOMaTeEPUarnoB), ONpederneHne pacTBOPOB KUCHOT U LUEnoven ¢
MOMOLLbLID  MHAMKATOPOB, UccregoBaHne o6pa3uoB  HeopraHM4eckux  BeLLeCTB
pasnuyHbIX KNaccoB, HabngeHue W3MEHEHUS OKPackM WHAMKATOPOB B pacTBOpax
KACINOT U LWenoYven, nsyvyeHne B3ammoaencTemsa okenga meam (l) ¢ pactBopom cepHom
KUCMOTbI, KACMOT C MeTannamu, peakuun HemTpanu3aumm, nonydeHme HepacTBOPUMBbIX
OCHOBaHWI, BbITECHEHWE OOHOr0 MeTanmna ApyrMM M3 pacTBopa CoOMnu, pelleHve
3KCMEPUMEHTanbHbIX 3agady no Teme "BaxHenwme Knaccbl HEOpraHM4eckux
coeanHeHnn"

Mepuognyecknun 3akoH K [lepuogumdeckass cucTemMa XUMMYECKUX anemeHToB [.U.
MeHpeneeBsa. CtpoeHune aToMOoB. Xnumnyeckas CBS3b. OkucnuTenbHo-
BOCCTaHOBUTENbHbIE peakuun

3.1

MepBble NOMbITKM KNaccuUKaLUMM XUMUYECKUX 3reMeHToB. [MoHsTMe o rpynnax
CXOOHbIX 9NEeMEHTOB (LEeNOoYHble W  LIENOYHO3EMENbHbIE MeTanfbl, ranoreHsbl,
WMHEpPTHbIE rasbl). ArieMEHTbI, KOTOpble 06pa3ytoT ampOoTEPHbIE OKCUAbI U TMOPOKCUAbI

3.2

MNepunognyecknin 3akoH. [lepuoguyeckas cuctema XuMUYeckux anemeHToB [.W.
MeHgoeneeBa. KopoTkonepuogHas u OnuHHonepuogHass dopmbl  [lepuognydeckon
cuctemMbl xummdeckux anemenToB O.U. Mengeneesa. MNepuogbl u rpynnbl. duanyeckni
CMbICIT NOPSAKOBOro HOMepa, HOMEPOB Nepuoaa v rpynnbl anemMeHTa

3.3

CtpoeHne atomoB. CocTaB atoMHbiXx sgep. W3otonbl. 3nekTpoHbl. CTpoeHune
3MNEKTPOHHbIX obonoyvek atoMoB nepBbix 20 XMMUYECKMX 3remMeHToB [lepuogudeckon
cuctembl .. MeHgeneeBa. XapakTepucTuKa XMMWYECKOrO 3JrfiEMEHTa Mo  ero
nonoxeHuto B MNepunogunyeckon cucteme .. Mengeneesa

3.4

3aKOHOMEPHOCTM M3MEHEHUS pagnyca aTOMOB XUMUYECKUX SNTIEMEHTOB, MEeTanMyYecKmx
N HeMeTannM4yeckux CBOWCTB MO rpynnam u nepuogam. 3HadeHue [lepuoamyeckoro
3akoHa u [leprogM4eckon CUCTEMbI XUMUYECKUX INEMEHTOB ANsl PasBUTUS Hayku u
npaktukn. O.1. MeHgoenees - y4eHbIn N rpaxaaHuH

3.5

Xnmmnyeckas CBA3b. KoBaneHTHasi (I'IOJ'IFIpHaFI n HeI'IOJ'IFIpHaFI) CBA3b.
SﬂeKTpOOTpVILI,aTeJ'IbHOCTb XUMUYECKNX 3NIEMEHTOB. loHHas cBs3b

3.6

CTteneHb  OKUCNEHUS. OKMCNUTENBHO-BOCCTAHOBUTENbHbIE peakuunn. |_|p0Ll,eCCbI
OKUCIIEHUS U BOCCTaHOBIEHMS. OKUCNUTENU U BOCCTAHOBUTENMN

3.7

XMU4eckun SKCNepuMeHT. nU3yyeHune O6pa3LI,OB BelWecTB MeTasiyioB U HemMmeTarrsos,
B3anmMoaencTene rmagpokcnaga uUnHKa C pactBopaMu KUCIIOT U Lenoyen, npoeeageHne




(ropeHue, peakumu pasnoxeHusl, CoeaUHEHUS)

OonbITOB, WNNMIOCTPUPYOLWNX NpUMepbl OKUCITUTENIbHO-BOCCTAaHOBUTESbHbIX peaKLl,I/IIZ

9 kyacc K.p. I1.p. nara

1. ITepuonnueckuii 3akoH. [lepuoguueckas cucteMa XMMUYECKUX
anemenToB JI. 1. Menneneena.

2. 3aKOHOMEPHOCTH B U3MCHEHUH CBOMCTB XUMUYECKHX AJIEMEHTOB MEPBBIX TPEX
TIEPHOJIOB

3. Knaccudukanms 1 HOMEHKIATypa HEOPraHUIESCKUX BEIIIECTB

4, Bujibl XMMUYECKON CBSA3U U TUTIBI KPUCTAJUTHYECKUX PEIIETOK

5. Kontponbhas pabora Nel o teme «IloBTopeHue u yrinyOieHre 3HaHUH +
OCHOBHBIX pa3JielioB Kypca 8 Kiacca»

6. Krnaccudukanms XuMHIECKAX PEAKIUi O pa3InIHbIM MPU3HAKAM

7. TToHsITHE O CKOPOCTH XUMHUYECKOW peakiun. [IoHATHE 0 TOMOTEHHBIX U
TeTEPOreHHBIX PEAKITHIX

8. ToHsITHE 0 XUMHYIECKOM paBHOBeCHH. PaKTOPbI, BIHSIOIINE Ha CKOPOCTD
XUMHYECKON PEaKINK U MOJOKEHUE XMMHYECKOTO PAaBHOBECHS

0. OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUH

10. | Teopwus snexkrponutryeckoi auccoranuy. CUIBHBIC U CIIa0bIe 3JICKTPOJIUTHI

11. | Vounsle ypaBHeHHUs peakuuii

12. | Xumuueckue cBOMCTBA KUCIIOT H OCHOBAHHil B CBETE NPeICTaBIIEHHil 00
IEKTPOIUTHYECKON TUCCOLMALIMN

13. | Xumuueckue CBOWCTBa CONEH B CBETE NPEICTABIEHHI 00
IEKTPOIIUTHIECKON TUCCOLMALINN

14. | TonsaTue o ruaponuse coneit

15. | O6o6menne u cucTeMaTH3alus 3HAHKH

16. | Ipaxruueckas pa6ota Ne 1. «Pemrenne sKcIepUMEHTATBHBIX 32121 +

17. | KontponbHas pabora Ne2 1o Teme «DNEKTPOIUTHYECKAS AUCCOLUALIUS. +
XUMHYECKHE PeaKIH B PACTBOPaX»

18. | OOuias xapakTeprcTHKa XMMUYECKUX JIEMEHTOB — METAJLJIOB.
Merannnyeckas CBS3b M METAJUIMUYECKasi KPUCTAIIIMYECKas! PEIETKa.
®duznyeckre CBOMCTBa METAJIJIOB

19. XUMHUYECKHE CBOMCTBA METAILIOB. DIIEKTPOXMMUYECKUHM psii HATPSDKEHU T
MCETaJIJIOB

20. | O6wme crioco6bl nonydenunst MmetayuioB. CraBel. Beraucnenwus mo
YPaBHEHMSIM XUMHYECKUX PEaKuii, €CIi OAWH U3 PEareHToB

COZIEPIKHT IIPUMECH

21. | TonsaTtue o KOppoO3UM METAIIOB

22. | LllenouHsle METaMIBI

23. | Oxcuzapl U THAPOKCU IBI HATPHS M KAJIUS

24, | Illenouno3eMenbHbIE METAIBI — KANBIHI 1 MATHH

25. | Baxueiinme coeIMHEHHUS KaJIbIHS

26. | O06o0O0menne U cucreMaTu3alys 3SHAHUI

27. | YK&cTkocTh BOIBI M CIIOCOOKI 68 YCTpaHEH s

28. IpakTrdeckas padora Ne 2 o Teme "KECTKOCTD BOJBI M METOIBI €€ +
ycTpaHeHus"

29. | Amomunuit

30. | AmQoTepHbIe CBONCTBA OKCHIA U THAPOKCH/IA AFOMUHHS

31. | XKeneso

32. | Oxcumpl, runpoxcuasl 1 conn xenesa (1) u sxenesa (111)

33. | O6obuieHne 1 cucTeMaTH3aLMs 3HAHUIT

34. IpaxTideckas pabora Ne 3. PemeHne sKCIieprIMEHTATBHEIX 33124 110 +

TeMe «BaskHeime MeTauibl 1 UX COCITMHCHUA)



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

35.

Beruucnenus no YpaBHCHUAM XUMHYCCKUX peaKHHﬁ, €CJIM OJIUH U3
PCarcHToB J1aH B HU30BITKE HIH COACPIKUT NPUMECH. Beruucnenus
MacCOBOH J0JIM BbIXO/Ja IMPOAYKTA pCaKIUuH

36. | Berancnenus mo YpaBHEHHUSIM XUMHUYECKHX PEAKIHH, €CIIM OJIMH 13
PEAreHToB NaH B U30BITKE WM COMEPKHUT MPUMECH. Brraucenus
MacCOBOM JIOJIH BBIXOJIA MPOJYKTA PEaKInU
37. KontponbHast padora Ne3 mo teme «BaxxHeifnre METalTbl 1 UX +
COCITMHCHU S
38. | O6was XapaKTePUCTHKA raJIOreHOB. XUMUYECKHE CBOMCTBA Ha
IIpUMepe XJIopa
39. Xnopoogopon. CossiHasi KHCIIOTa, XAMUYECKHE CBOMCTBA,
MOTy4YeHUE, TPUMEHEHUE
40. IIpaktuyeckas pabota Ne 4 o teme «llomyueHne CONSAHOM KUCTOTE, +
n3ydeHune e CBOMCTBY
41. | BoluncieHns 10 ypaBHEHHSIM XMMHUUECKHX PEAKLHiA, CIIH OIMH 13
pEarcHTOB JiaH B N30bITKE
42. | O6was XapaKTEepPUCTHKA 1eMeHTOB VIA-rpymmbsl
43. AunnotponHsie MoauduKanuu cepbl. Haxoxxaenue cepbl u eé
COCITMHEHUH B MPUPOJie. XUMUICCKUE CBOMCTBA CEPhI
44. CepoBomopo, cTpoeHue, HU3NISCKUE U XUMUIECKHIE CBOMCTBA
45. Oxcuppt cepbl. CepHast KHCIOTa, HU3UIECKUE U XUMUIECKHE
CBOMCTBA, IPUMEHEHHE
46. XUMHYECKUE PEAKIHH, JISKAIHE B OCHOBE MPOMBIIILICHHOTO
crocoba MoMydeH st CEpHON KUCTOTE. XMMUYECKOE 3aTpsA3HEHHE
OKPYKAIOIIEH Cpe/Ibl COSMHEHUSIMU CEPBI
47. | Bbluncienne MaccoBoii 10/1H BBIXOA POAYKTA PEAKIHU
48. OO6m1as XapaKTepUCTHKa 31eMeHTOB VA-rpymnisl. A30T, paCIpOCTpPaHEHNE
B Ipupoje, GU3NUECKHE U XUMUYECKHE CBONMCTBA
49. | Amwmmuax, ero (u3nvecKkne 1 XUMHUYECKUE CBOMCTBA, TOJyYCHUE U
IIPUMEHECHUE
50. IIpaktuyeckas padora Ne 5 o Teme «IlonydyeHue ammuaka, +
HW3YIEHHUE €r0 CBOMCTBY»
Sl. | Asormas KHCJI0Ta, ¢€ (hU3MUeCKUe M XUMUYECKHE CBOMCTBA
52. ®ocdop. Oxcun pocdopa (V) u pocdophnas kuciora, puzndeckue 1
XUMUYECKUE CBOKCTBA, MTOJy4YECHUE
53. | Hcnons3zosanne (dhochaToB B KaueCTBe MUHEPAJIbHBIX YI00pEHHIT
S4. | Vrmepox, pacnpocTpaHeHne B IPpUpoe, pU3MUECKHE i XHMUUCCKIE
CBOIICTBA
93. | Oxcnmpr yriepona, ux Gpusndeckue 1 XMMUIeCKUe CBOMCTRA.
DKoJornyeckue npooneMsl, cBs3aHuble ¢ okcuaoM yriiepoaa (1V)
96. | VronbHas kucnora u eé con
o7. IIpaktuueckas padora Ne 6 o Teme "IloydeHue yriieKuciioro rasa.
KagecTBeHHas peaknys Ha KapOOHAT-UOH"
98. Kpemnnii u ero coequHeHus
99. HToroBasi KOHTpOJIbHAS PabOTa(IIPOMEXKYTOUHASI ATTECCTALIUS) +
60. ITpaktuueckas padora Ne 7. PelieHne SKCriepUMEHTANIBHBIX 3a/1a4 +
1o Teme «BaxHeime HeMeTallIbl M UX COSIMHEHUS»
61. BerectBa 1 MaTepuabl B IOBCEHEBHOM KU3HU YelIOBEKa
62. | Xummueckoe 3arpsi3HeHNE OKPYKAIOIIeH CpeIbl
63. | Pons xumum B peUIeHNH SKOJIOTHIECKUX MPodiIeM
64. PesepBHbIif ypok. O000IIeHNE U cHCTeMaTH3aIHsl 3HAHUH
65. PesepBHbIif ypok. O000IIeHNE U cHCTeMaTH3aIHsl 3HAHUH
66. PesepBHbIif ypok. O000IIeHNE U cHCTeMaTH3aIHs 3HAHUH
67. PesepBHbIif ypok. O000IIeHNE U cHCTeMaTH3aIHs 3HAHUH
68. PesepBHbIif ypok. O000IIeHNE U cHCTeMaTH3aIHs 3HAHUH
68 4 7

MpoBepsieMble TpeboBaHWs K pe3ynbTataM OCBOEHUSA OCHOBHOW
obpasoBaTenbHON nporpaMmmel (9 knacc)




Koa HDOBepﬂeMble npeaMeTHble pe3yrnbTaTbl OCBOEHUA OCHOBHOM o6pasoBaTean017|

npoBepsemMoro nporpaMmbl OCHOBHOMO 06LLiero obpasoBaHus
pesynbTata
1 Mo Teme: "BellecTtBo 1 xummnyeckas peakums”
1.1 packpbiBaTb CMbICT OCHOBHbIX XUMWYECKUX MOHATUA: pacTBOp, 3MEeKTPOnuThl,

HE3NEKTPOINTbI, 3NEKTPOoNnMTU4ecCkaa guccounauuna, peakumm UOHHOIro obmeHa,
Katanms3atop, XMMn4eckoe paBHOBeCUE, 06paTl/IMbIe n HeO6paTl/IMbIe peakuun,
OKUCINNTENbHO-BOCCTAHOBUTESNbHbIE  peaKkuunn, OKUCIUTElb, BOCCTAaHOBUTEIb,
OKUCIleHne n BOCCTaHOBIIEHME, annoTponu4, an)OTepHOCTb, XMMn4eckaa CBA3b
(KOBaJ'IeHTHaﬂ, MNOHHaA4, MeTaJ'IJ'IVI‘-IeCKaFl), Kpuctannmyeckaa pelleTka, cnnasbl,
CKOpPOCTb XMMUYECKom peakunn

1.2 MNNCTPpUpOBaTe B3aMMOCBA3b OCHOBHbIX XUMWUYECKUX NOHATUN 1 NPUMEHATb
3TN NOHATUA Npn onnucaHnn BelecTB U UX npeBpau.l.eHMﬁ

1.3 COCTaBIIATb YypaBHEHUA SJ'IeKTDOJ'IMTW-IeCKOﬁ auccoumaumm KACNoT, Weno4ven u
COnneMn, NosHble U COKpalleHHble ypaBHEeHNA peaKu,w?l WMOHHOro obMeHa

1.4 packpblBaTb CYLLHOCTb OKMCIUTENbHO-BOCCTAHOBUTENbHbIX peakumm
NMocpeacTBOM COCTaBIEHUs ANIEKTPOHHOMO HGanaHca 3TUX peakuumi

1.5 NPOBOAUTbL pacyeThbl MO YPaBHEHNIO XUMUYECKON peakumm
2 Mo temam: "HemeTannbl n ux coegmHeHmns"” n "Metannbl n nx coeguHeHns"
2.1 XapakTepusoBaTb (onuckiBaTb) obLme n cneunduryeckme Xummn4eckme CBOKMCTBA

MPOCTbIX W CIOXHbIX BELLeCTB, MOATBEPXKAAsh OnucaHue npumMepamu
MOJEKYMSPHBIX Y MOHHbIX YPaBHEHUIA COOTBETCTBYHOLLMX XMMUYECKMX peaKLui

2.2 COCTaBNATb  YpPaBHEHUS  peakuuid, NOATBEePXOalLWMUX  CyllecTBOBaHWe
reHeTMYECKON CBA3M MeXay BellecTBaMu pasfMyHbIX KaccoB

2.3 MPOrHo3MpoBaTb CBOWCTBA BELIECTB B 3aBUMCMMOCTM OT UX CTPOEHWs,
BO3MOXHOCTU NPOTEKaHNS XMMUYECKUX NMPEBPAaLLEHNI B Pa3fUYHbIX YCIIOBUSX

2.4 cnepoBaTtb NpaBuilam MOMb30BaHUA XMMWYECKOW MNocyaon u nabopaTopHbIM
obopyaoBaHveM, a Takke npaBunaMm obpalleHusi C BELLECTBAaMU B COOTBETCTBUM
C VHCTPYKUMSIMW MO BbINOMHEHMIO NabopaTopHbIX XMMWYECKUX OMbITOB MO
NoTy4eHno N cobupaHmto rasaoobpasHbIX BELECTB (aMMMaka 1 yriekucrioro rasa)

25 NpoBOAWUTbL peakumy, MOATBEPXKOAOLWME KAaYeCTBEHHbIN COCTaB pPasfuyHbIX
BELLECTB: pacno3HaBaTb OMNbITHBIM MyTEM Xnopua-, bpomna-, nogma-, kKapoboHart-,
docat-, cunukaT-, cynbdaTt-, MOPOKCUA-UOHbI, KAaTUOHbl aMMOHUS, WOHBbI
M3yYeHHbIX MEeTansmoB, MPUCYTCTBYOLLME B BOAHbLIX pacTBOpPax HeopraHWyecKmx

BeLLEecTB

3 Mo Teme: "Xnmusa n okpyxarowaa cpega”

3.1 packpbiBaTb CMbICIT OCHOBHbIX XMMUYecknx noHatui: MNOK BewecTsa; Kopposnd
MeTannos

3.2 NPUMEHSTb OCHOBHbIE Ornepaunm MbICIUTENBHON AEATENbHOCTU - aHanmMs U

CWHTE3, CpaBHeHue, 00006LleHne, cUcTEMaTU3aLUUio, BbISIBNEHUE MPUYUHHO-
CrefCTBEHHbIX CBA3eN - AN U3y4YeHUsl CBOMCTB BELLECTB Y XUMUYECKMX peaKkLuii;
€CTECTBEHHO-Hay4YHble MEeToAbl MO3HaHWA - HabniogeHve, U3MepeHwe,
MOZEenupoBaHune, 3KCrepuMeHT (peanbHbli U MbICIIEHHDbIN)

Tabnuuya 23.3

MpoBepsieMble anemMeHTbl coaepxaHus (9 knacc)

Kog [MpoBepsieMbli aNeMEHT coaepxaHus




BewiecTBO 1 XxMmmn4veckas peakuu4. nOBTOpeHVIe

1.1

MNepunogmyecknii  3akoH. [lepuogmyeckass cuctema XuUMMYEckMx anemeHTos [.U.
MeHgeneesa. CTpoeHne aTomMoB. 3aKOHOMEPHOCTU B U3MEHEHWUM CBOWCTB XUMUYECKUX
3NIEMEHTOB NEPBbLIX TPEX NEPUOLOB, Kanus, Kanbums N NX COEAUHEHUN B COOTBETCTBUU
C NornoxeHvem anemMeHToB B Nepuoanyeckon cucteMe u CTPOEHNEM UX aTOMOB

1.2

CTpOGHVIe BELLecTBa: BuMAbl XMMW4YECKOW CBA3W. Tunbl KpUctanim4ecCcknx peLlueTok,
3aBMCUMOCTb CBOWCTB BellecTBa OT Tuna KpMCTaJ'IJ'II/I‘-IeCKOﬁ peweTkmn 1 BuAa
XMMWYECKON CBA3WN. KJ'IaCCVI(bMKaLI,VIFl M HOMEHKnartypa HeopraHn4eckmx BeLlecTB
(MemyHaponHaﬂ n Tpmamaanaﬂ). XnMuyeckme CBOMCTBA BELLECTB, OTHOCSLUUXCH K
pas3nnyHbIM Krinaccam HeopraHn4eCckmnx coeanHeHun, reHeTn4eckada CBA3b
HeopraHn4yeckmnx BellecTtB

1.3

Knaccwcpmxau,mq XUMNYECKUX peaKu,Mﬁ no pasfinvHbIM NpU3Hakam (I'IO 4yucny m cocrtaBsy
y4qyacTBywOLWKMX B peakunn BelwecTtB, No TenioBomMy S(it)('.t)eKTy, No U3MEHEHWUO CTerneHemn
OKUCINEeHnA XUMUYEeCKMUX 3IrnemMeHToB, Mo O6paTI/1MOCTI/1, no y4yacTtuio KaTanM3aTopa).
OK30- 1 QHAOTEpMMYEeCKMe peakuun, TepMOXUMMU4eckne ypaBHEHUA. MoHaTtne o
CKOpOCTH XMMUNYECKON peakuunn

1.4

lMoHaTMe 06 obpaTuMbiXx UM HeobpaTUMbIX XUMUYECKUX peakumsix. [loHsaTue o
FOMOFEHHbIX 1 reTeporeHHbIX peakuusax. MNoHaTne o xummyeckom pasHoBecuun. PakTopbl,
BMAUSIOLLME HA CKOPOCTb XMMUYECKOW peakLmMn 1 NONOXeHNe XMMUYECKOro paBHOBECUS
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OKkuCnMTENbHO-BOCCTAHOBUTENbHbLIE Peakuun, 3MEeKTPOHHbIN 6anaHC OKUCMAUTENbHO-
BOCCTaHOBUTENbHOW peakumu. CocrtaBneHuve ypaBHeHW OKUCIUTESbHO-
BOCCTAHOBUTESbHbIX peakuuii C UCMOMb3oBaHWEM MeToAa dMeKTPOHHOro 6anaHca

1.6

Teopusi anNeKTPONUTUYECKON AUCCOUMaLMA. DNEKTPONUTbI U HESNEKTPONUTLI. KaTnoHbl,
aHWOoHbI. MexaHn3m guccoumaumm BELWECTB C PasfMyHbIMU BUOAAMU XMMWUYECKON CBS3M.
CteneHb gnccoumauun. CunbHble 1 cnabble anekTponutbl. Peakumm noHHoro obmeHa.
YcnoBust NpoTeKkaHUs peakuuMn MOHHOMO OOMEHa, MOMHblE M COKPaLEeHHbIE WOHHbIE
ypaBHeHusa peakumin. CBOMCTBa KUCMOT, OCHOBaHUIN 1 COMEN B CBETE NpencTaBneHmn ob
ANEKTPONUTMYECKON auccoumaumn. KayecTBeHHble peakumm Ha WOoHbl. [MoHaTue o
rmgponuae conen

1.7

XUMUYECKUIA SKCMEPUMEHT: O3HAKOMJSIEHME C MOZENSMU KPUCTarnfMYECKNX PeLleToK
HEeopraHM4YecKMx BELLECTB - METarfioB MU HEMETannoB (rpaduta n anmasa), CroXHbIX
BELLECTB (Xnopuaa HaTpusl); UCCneaoBaHME 3aBUCUMOCTM CKOPOCTU  XMMUYECKOW
peakum OT BO3AENCTBUS Pas3nuyHbIX (PAKTOPOB; MUCCreaoBaHWE 3MEKTPONPOBOAHOCTU
pacTBOPOB BELLECTB, Npouecca guccoumaumm KACNOT, Wernodyen u conen (BO3MOXHO
NCnonb3oBaHve BUAeOMaTepPUanoB); NPOBEAEHNE OMbITOB, UMMOCTPUPYIOLLUX NPU3HaKK
NpoTeKkaHnst peakumn MOHHOro obmeHa (oGpa3oBaHMe ocafka, BbloereHve rasa,
obpa3oBaHMe BOAbl);  OMbITOB,  WAMIOCTPUPYIOLIMX  MPUMEPbI  OKUCIUTENBHO-
BOCCTAHOBUTENbHbLIX peakuuii  (ropeHne, peakuMn pasnoXeHusl, COoeauHEeHUs!);
pacno3HaBaHWE HEOPraHWYecKMX BELLECTB C MOMOLLbI KauYeCTBEHHbLIX peakuui Ha
WOHBbI; peLleHne aKCnepUMeHTanbHbIX 3agad

HemeTannsl n nx coeguHeHus
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O6wasa xapakrtepuctuka ranoreHoB. OCOOEHHOCTM CTPOEHUsI aTOMOB, XapaKTepHble
cteneHmn okucneHus. CTpoeHue n pmanyeckne CBOMCTBA NPOCTLIX BELLECTB - rafioreHoBs.
XuMM4eckme CBOWCTBaA Ha npuvMmepe xropa (B3aMMogenctsme C MeTannamu,
HemeTannamu, wenodamu). Xnoposogopod. ConsiHast KUCNoTa, XMMUYECKne CBOMCTBA,
nony4eHue, npumeHeHue. [encTeue xmopa u XJIOpoBOAOPOAa Ha OpraHM3m YeroBeka.
BaxHenwwme xnopuabl U UX HaxXoXxgeHne B Npupoge

2.2

O6uwan xapaktepuctuka anemeHToB VIA-rpynnbl. OcoGEHHOCTW CTPOEHMsI aToOMOB,
XapakTepHble cTeneHu okucrneHus. CTpoeHne M (U3MYEcKMe CBOWCTBA MNPOCTbIX
BELeCTB - Kucropoga M cepbl. ANnoTponHble Moaudukauum Kucriopoda M cepbl.
Xummnuyeckne cBoicTBa cepbl. CepoBogopod, CTPOeHME, (PUNYECKME U XUMUYECKME
ceoictBa. Okcuabl cepbl Kak NpeacTaBUTENU KWUCIOTHbIX okcuagoB. CepHasi KucroTa,
du3nyeckme U XMMUYeckMe CBOMCTBa (0OLuMe Kak NpedcTaBUTENsl Knacca KUCMOT U
cneuundunyeckme). XuMmyeckne peakumn, nexatiue B OCHOBE MPOMbILLNEHHOro cnocoba
Mony4YyeHus cepHon kucnoTbl. MNpumeHeHne. Conv CEpPHOM KWUCHOTbI, KayeCTBEHHast
peakuuMsi Ha cynbgaT-MoH. HaxoxaoeHve cepbl U ee coeduVHEHWd B nNpupoae.
XumMunuyeckoe 3arpsi3HeHUe OKpyXKawlleid cpedbl COeAVMHEeHVUSIMU cepbl  (KUCTOTHbIe




00XOMWn, 3arpasHeHne sosayxa un BOD,OGMOB), crnocobbl ero npenoTeBpalleHnd

2.3

O6was xapaktepuctuka anemeHToB VA-rpynnbl. OcCoGEHHOCTU CTPOEHUS aTOMOB,
XapaKTepHble CTEMNEHM OKUCMEeHMS. A30T, pacnpocTpaHeHne B npupoae, usmyeckue u
Xummnyeckne ceomnctea. KpyroBopot asota B npupoge. AMMMak, ero dusanyeckme u
XUMUYECKNE CBOWCTBA, MOSy4yeHNe u npumeHeHne. Conv amMOHUs, UX PU3nYeckme 1
XUMUYECKNE CBOWCTBA, NpuMeHeHue. KayecTBeHHasi peakumsi Ha WOHbl aMMOHMUS.
A30THasi KucroTa, ee nonydeHue, pU3M4eckMe M XUMUYecKMe CBOMCTBa (0OOLIME Kak
NpeacTaBuUTENs Krnacca KUCnoT 1 cneundudeckune). Micnonb3oBaHne HATPATOB U COMEN
aMMOHUSI B KayeCTBE MuHeparibHbIX  YAOOpeHuin. XuMumyeckoe  3arpsi3HeHMe
OKpy)XatoLlen cpefbl COeANHEHNsIMU a30Ta (KUCMNOTHbIE OOXAOW, 3arpsa3HeEHne BO3OyXa,
No4Bbl N BOLOEMOB)

24

doccop, annoTponHble mogudgukaLmm cocdopa, hmusmyeckme n Xmummyeckme CBonCTaa.
Okenp doccopa (V) n docdopHas kucnota, pusmdeckne m XMMmMYeckune CBOWCTBA,
nony4eHue. Vicnonb3oBaHne octaToB B kKa4eCcTBE MMHEpanbHLIX YO006peHun

2.5

O6waa xapakrepuctuka anemeHToB IVA-rpynnbl. OcobeHHOCTM CTPOEHUs aToMOB,
XapakTepHble  CTENneHW  OKUCMNeHWs.  Yrrepod, annoTponHble  mMoaudukauum,
pacnpocTpaHeHue B npupode, U3MYeckne M Xumudeckue cBowcTea. Aacopbuws.
KpyrosopoTt yrnepoga B npupoge. Okcuabl yrnepoga, ux usmnyeckme u XmMmumyeckme
CBOWCTBA, AENCTBMNE Ha XXMBble OPraHM3Mmbl, NOMy4YeHUe N NpUMeEHeHne. DKonornyeckme
npobnemel, cBsiI3aHHble ¢ okcuaoMm yriepoga (IV); runotesa rnobanbHOro noTenneHus
KnumaTa; MnapHUKOBbLIN 3deKT. YronbHas Kucrnota u ee conu, ux dusmyeckue wu
XUMUYECKME CBOWCTBa, MonydeHMe W npumeHeHne. KayecTBeHHas peakuus Ha
kapboHaT-noHbl. cnonb3oBaHue kapboHaToB B ObITy, MeauUMHE, NPOMbBILLIIEHHOCTU U
CernbCKOM X0351CTBE

2.6

MepBoHavanbHble NOHATUS 06 OpraHMYecKUX BELLECTBaX Kak O COEAMHEHUsIX yrnepoaa
(meTaH, aTaH, 3TWUNeH, aueTurneH, 3TaHoM, MMULEPWH, YKCycHasa kucrota). VIx cocTtaB un
XnMmyeckoe cTpoeHune. MoHATMEe 0 BMONOrMYeckn BaXKHbIX BELLECTBaX: Xupax, berkax,
yrneBogax - U UX pornu B XM3HW YenoBeka. MatepranbHoe eQUHCTBO OpraHUYeckux u
HEOPraHN4YeCKNX CoeaUHEHNI

2.7

KpemMHun, ero dwusnyeckne M XMMUYECKME CBOWCTBA, MOMyYEHME U NPUMEHEHME.
CoeauHeHnst kpeMHust B npupoge. Obwme npeacraeneHus o6 okcuge kpemuus (1V) u
KpemMHueBon kucnote. CunukaTbl, WX UCMONb3oBaHMe B ObITy, MeguuuHe,
NPOMBbILLNEHHOCTUN. BaxHenwne cTpouTenbHbIE MaTepurarnbl: KepaMmuka, CTEKIO, LIEMEHT,
OeToH, xene3obeToH. [lpobnembl 6Ge3onacHOro WCMOMNb30BaHUA  CTPOUTEIbHbIX
MaTepuanoB B NOBCEAHEBHOM XXMU3HM

2.8

XVMUYECKUI 3KCMEPUMEHT: M3yyYeHne obpasLoB HeopraHM4Yecknx BELLEeCTB, CBOWCTB
COMSIHOW  KUCMNOThI; MPOBEOEHNE KaydeCTBEHHbIX peakuMn Ha XA0pU4-voHbl U
HabnogeHne MpU3HakoB WX MNPOTEKaHUs; OnbiTbl, OTpaxawwmne uandyecke wu
XUMUYECKNE CBOWCTBA TraroreHoB W WX CcoeauHeHWA (BO3MOXHO WCMONb30BaHue
BMAEeOMaTepManoB); O3HakoMmIieHMe C obpasuamm  xnopugoB  (ranmoreHugoB);
O3HaKomneHve c obpasuamm cepbl U ee coeauHeHUsiMU (BO3MOXHO WCMONb30BaHWe
BMAeomMaTepuanoB); HabniogeHvue npouecca obyrnmBaHMA caxapa noAd OeNCTBUMEM
KOHLEHTPUPOBAHHOW CEPHOMN KUCMNOThI; U3yYEHNE XMMUYECKMX CBOWCTB pa3baBreHHON
CEPHOW KMUCMOThI, MPOBEAEHNE Ka4eCTBEHHON peakumm Ha cynbdaTt-uoH u HabnogeHne
npu3Haka ee NpoTEeKaHUsl; 0O3HaAKOMISIEHME C (PU3n4ecknmMm CBoOMCTBaMn a3oTa, hocdopa
N UX coeauHEHUN (BO3MOXHO UCMONb30BaHWe Buaeomatepmnanos), obpasuamm as3oTHbIX
n doccopHbIX yoobpeHun; nony4veHue, cobupaHue, pacno3HaBaHUME U  U3ydeHue
CBOMCTB aMMMaka; NpoBEeAEHNE KayeCTBEHHbLIX peakunin Ha MOH amMMOHMA n ocdart-
MOH M U3yYEHWE MNPU3HAKOB WX MNPOTEKaHUd, B3aMOAEWNCTBME KOHLEHTPUPOBAHHON
A30THOW KUCNOTbl C MeAblo (BO3MOXHO WUCMONb30BaHWE BuAEOMaTepuarnosB); UlyvyeHune
MoZenen KpucTannuyeckux pelleTok anmasa, rpacurta, gynnepeHa; o3HakoMneHue ¢
npoLeccoM aacopObumMnm  pacTBOPEHHbIX BELLECTB  aKTUBMPOBAHHBLIM  YIMEM U
YCTPOWUCTBOM MpOTMBOra3a; mnonyvyeHne, cobupaHue, pacrnosHaBaHWE W U3ydeHue
CBOWICTB YINIEKMCIIONO rasa; NpoBedEeHME KAYeCTBEHHbIX peakuuMn Ha KapboHaT- u
CUINMKaT-NOHbl U M3yYEHUE MPU3HAKOB WX MPOTEKAHWS; O3HAKOMITEHME C MpPOJYyKUMEN
CUIMMKaTHOW MPOMBILUSIEHHOCTU; PELUEHME IKCMEPUMEHTANbHbIX 3aga4y Mo Teme
"BakHenlune HemeTansbl U Ux coeguHeHns”

MeTannsbl n ux coeguHeHus

3.1

Obuwas Xapakrtepuctmka XMMNYeCKunx 3NeMeHTOoB - MeTallsioB Ha OCHOBaHUMN WX




nonoxeHunsa B lNepuoanyeckon cucteme xmmmdeckmnx anemenTtoB [.. MeHngeneesa un
cTpoeHuss atomoB. CTpoeHune MeTtannoB. MeTtannuueckas cBSA3b M MeTannuyeckas
KpucTannuyeckas pelletka. neKTpoXMMUYECKUA psia HanpsXKeHUin MeTanmnos

3.2

dusnyeckne UM XUMUYECKMe CBOWCTBa MeTannoB. O6Wwme cnocobbl nony4eHus
meTannoB. [OHATME O KOPPO3WM METanmnoB, OCHOBHblE CMOCOObI 3aluTbl MX OT
koppo3un. Crnnaebl (CTanb, YyryH, AOpanioMUHWR, GPoH3a) U UX NPUMEHeHWE B ObITy 1
NPOMBbILLIIEHHOCTY

3.3

LlenoyHble mMeTannbl: nonoxeHve B MNepuoanMyeckoil cucTeMe XUMUYECKUX 3N1IEMEHTOB
O.W. MeHgeneeBa; cTpoeHMe VX aTOMOB; HaxoxaeHue B npupode. dusnyeckue u
XMMMUYeckue CBOWCTBa (Ha npumepe HaTpusa u kanvs). Okeuabl U MMAPOKCUAbI HAaTpUs U
kanus. NMpuMeHeHWe LWEenoYHbIX MeTarnmnoB 1 UX CoeanHEHU

3.4

LLlenoyHo3emenbHble MeTanfbl MarHWA K KanbLM: nonoxeHuve B [leprnoanyeckon
cucteme xumudeckux anemeHToB [.U. MengeneeBa; CTpoeHme MX aTOMOB; HaxoXaeHue
B npupoge. dusmyeckne M XMMUYECKME CBOMCTBA MarHust 1M kKanbuus. BaxHenwwune
coeguHeHus Kanbumsi (okcup, rmgpokcug, conu). XecTkocTb Bodbl M Crlocobbl ee
yCTpaHeHus

3.5

AnioMunHMIA: nonoxeHne B [lepuoguyeckon cucteme xummumdeckmx anemeHtos [.U.
MeHgeneeBa; CTpoeHWe aTtoma; HaxoxaeHue B npupoge. dPusnyeckme n xmMmmyeckue
CBOWNCTBa antoMuHus. AMGOTEpPHbIE CBOMCTBA OKCMAA U TMAPOKCMAAa antoMUHNS

3.6

Kenes3o: nonoxeHne B [lepuognyeckor cucteme Xumudeckux anemeHtos [.U.
MeHgeneeBa; CTpoeHne aTtoma; HaxoxpeHue B npupoge. dPusnyeckme n xmMmmyeckue
cBoncTBa xenesa. Okcnabl, rugpokeuabl u conu xenesa (Il) n xenesa (lll), nx cocras,
CBOWCTBA W NOfy4eHne

3.7

XVMUYECKUI SKCMEPUMEHT: O3HaKomIieHMe c obpasuamu MeTanfioB M CniaBoB, WX
PM3NYECKMMM CBONCTBAMU; U3y4EHUE pPe3yNbTaToOB KOPPO3UM METAnmoB (BO3MOXHO
ncnonb3oBaHue BMaeomatepmarnos), 0CO6eHHOCTEN B3anMOgeNCTBUS OKCMAA KarnbLma v
HaTpusi C BOOOM (BO3MOXHO WCMNONb30BaHUE BuaeoMaTepuarnoB); WCCredoBaHue
CBOWCTB >KECTKOW BOAbl; Mpouecca TropeHust xenesa B Kuicnopoge (BO3MOXHO
MCMNonb3oBaHWe BUAEOMaTEPUanoB); NPM3HAKOB NPOTEKaHNS KaYeCTBEHHbIX peakuuin Ha
WOHbI (MarHus, Kanbuus, anoMuHMs, UuHKa, xenesa (1) u xenesa (lll), mean (I1);
HabrnogeHne M onucaHne NpoLLeCCOB OKPaLLMBAHWSA MilaMEHN MOHaMKW HATPUst, Kanusi u
Kanbums (BO3MOXHO MCMONb30BaHWE BMAEOMAaTepUanoB); UccnegoBaHMe amgOTEPHbIX
CBOWCTB MMApPOKCMAA antoMUHUS U TMOPOKCUAA LMHKA; pPeLleHne 3KCNepUMEHTarbHbIX
3apad no Teme "BaxkHenwme meTannbl U UX coeguHeHus"

XvMust 1 oKpyxatowas cpega

4.1

HoBble maTepuanbl U TexHomnoruu. BellectBa n MaTepuvarnbl B NMOBCEQHEBHOW >KU3HU
yenoeeka. XvuMusi 1 3gopoBbe. BeaonacHoe Wcnonb3oBaHWE BELECTB U XUMUYECKUX
peakuui B 6bITy. MepBasi NOMOLLb NPU XMMUYECKMX OXOorax U OTpaBreHusIX

4.2

OCHOBBI 3KONMOIMYECKON FPaMOTHOCTU. XMMUYECKOE 3arpA3HEHWE OKpyKatollew cpenpbl
MOK. Ponb xumum B pellueHun 3SKorormdecknx npobnem. [pupogHble WCTOYHMKM
yrneBogopoAoB (yronb, NPUPOAHLIN ra3, HedTb), NPOAYKTLI UX NepepaboTku, UX posnb B
ObITY 1 MPOMBILLNIEHHOCTH

4.3

XUMUYECKUiA  IKCTIEPUMEHT: U3yyeHMe obpasLoB MaTtepuanoB (CTekno, Ccrhnaebl
MeTannoB, NofiMMepHbIE MaTepuarbl)

Mpoeepsiemble Ha OI'D no xumun TpedoBaHus
K pesynbTaTtam OCBOEHWsi OCHOBHOW 0Opa3oBaTesibHOM NporpaMmel
OCHOBHOro 00LLero obpasoBaHus

Kopg

MpoBepsieMble TpeboBaHUsi K NpeaMETHbLIM pe3yribTaTaM 6a3oBOro YpoBHS

npoBepsieMoro OCBOEHMS1 OCHOBHOI 06pa3oBaTeibHOM NPorpaMmMbl OCHOBHOIO OOLLEro
TpeboBaHus obpasoBaHus Ha ocHoBe PIOC

1

I'Ipep,CTaBneHMe:
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O NO3HaBaeMOCTU SIBNEHUN npupoabl, NOHMMaHue OOGBHEKTMBHOM 3HAYMMOCTU




OCHOB XMMMWYECKOW HaykM Kak o6racTM COBPEMEHHOIO €eCTeCTBO3HaHWs,
KOMMOHeHTa oOLlel KynbTypbl W NPaKTUYecKoN OeATenbHOCTUM 4YerioBeka B
YCMNOBUSIX COBPEMEHHOro 0OLLEeCcTBa; MOHWMaHWe MecTa XMMWUM cpedu OpYyrux
€CTECTBEHHbIX HayK

1.2

O Hay4HbIX MeToAax MNo3HaHUA, B TOM 4uUCrie 3KCnepumMmeHTalnbHbIX ¢
TeopeTn4eCkKnx mMetToaax wuccrnenosaHna BewecTB U U3YyYEeHUA XUMUYECKUX
peaKLl,MI7I; yMeHune ncnofib3osatb Mogenn and 00bsACHEHUs! CTpPOE€HUA aTtoOMOB U
MOIeKkyn

1.3

0 cdepax npodeccuoHanbHoOW [AeATENbHOCTU, CBS3aHHbIX C  XMMWEN WU
COBPEMEHHBIMU TEXHOMOrMAMU, OCHOBAHHBbIMWU Ha [AOCTUXKEHUSX XUMUYECKOMN
Hayku, 4TO MO3BONMUT OOy4YaloLMMCH paccmaTpuBaTb XUMUIO Kak cdepy CBOen
Oyayuient npodeccroHanbHON AeATEeNbHOCTM M caenaTb OCO3HaHHbIA BbIOOP
XUMUM Kak NPodUnbHOro NpeamMeTa npy nepexoae Ha ypoBeHb cpeaHero obLero
obpaszoBaHus

BnageHne cuCTEMON XUMMYECKUX 3HAHUN U yMEeHue npumMmeHATb CUCTemMy
XUMUYECKNX 3HAHWUMN, KOTOpasa BKIO4aeT:

2.1

BaXXHENLINE XMMWUYECKME MOHATUSA: XUMUYECKMA 3NEMEHT, aToM, Mornekyna,
BELLECTBO, NPOCTOE M CrOXHOe BELLECTBO, O4HOPOAHAs N HEOQHOPOAHAs CMECh,
OTHOCUTENbHbIE aTOMHaA U MOJeKyndpHaa MaccCbl, KOIM4eCTBO BelleCcTBa, MOJb,
MOnsipHasi Macca, MOMSpHbIi 0ObeMm, OKcua, KucrnoTa, OCHOBaHWe, Corb
(cpegHsst), xMMmMyeckas peakumsi, peakumm COeQUMHEHUS!, peaKkLn pasrnoXeHus,
peakuMm 3amMelleHus, peakuunm obmeHa, TennoBon ahdEKT peakumu, 3K30- U
3HOOTEPMUYECKNE peakLun, pacTBOp, MaccoBasi 4OMNS XMMUYECKOrO 3fieMeEHTa B
coegvHeHnn, maccoBad [Oond U MpPoUEeHTHaa KOoHUeHTpauua BelectBa B
pacTBope, AP0 aToMa, SMEKTPOHHBIN CNol aToma, aToMHasa opbutanb, paguyc
aToma, BareHTHOCTb, cTeneHb OKMCMeHus, Xumunyeckas CBSA3b,
ANEKTPOOTPULATENBHOCTb, MOMSAPHAas U HENONAPHaA KOBareHTHas CBA3b, MOHHas
CBSA3b, MeTannuyeckasl CBS3b, KpUcTannuyeckas pelwletka (aToMmHasi, WOHHas,
MeTannuyeckasi, MONEKynsipHasi), WOH, KaTWOH, aHWOH, JMEeKTPoOnuMT W
HE3ANEKTPONUT, ANEKTPoNuTUYeckas guccoumauns, peakuum WOHHOro obmeHa,
OKUCMNUTENbHO-BOCCTAHOBUTENbHbBIE peakuun, OKUCIIMTENb U BOCCTAHOBUTESb,
OK/UCMEeHME W  BOCCTaHOBIEHWE, JNEKTPOonu3, XMMUYEecKoe paBHOBeCHeE,
obpaTumble K HeobpaTUMble peakuun, CKOPOCTb XMMWUYECKON peakuuu,
katanusatop, MNAOK, koppo3usa meTtannos, cnnasbl

2.2

OCHOBOMoOMararmLLne 3akoHbl XUMUKN: 3aKOH COXPaHEeHWUs1 Macchbl, NepUoaNYECKUin
3akoH [1./. MeHgeneeBa, 3akOH NOCTOSIHCTBA COCTaBa, 3akoH ABOragpo

2.3

TEOPUM XMMWUW: aTOMHO-MOJEKYNsipHas Teopusi, TEOpUs 3MEKTPOSNIUTUYECKON
avccoumaumnm

BnapeHne ocHoBaMu XMMMUYECKOW rPaMOTHOCTU, BKITHOYaOLLEN:

3.1

yMeHVe NpaBUIIbHO MCMONb30BaTh M3y4YeHHble BeLlecTBa M MaTepuarnbl (B TOM
yncne MuHeparsbHble yaobpeHusi, MeTannbl U Chnaebl, NPOayKTbl nepepaboTku
NMPUPOAHLIX UCTOYHWUKOB YINEBOAOPOAOB (YITis, NPMPOOHOro rasa, HedpTu) B ObITY,
CEeNbCKOM XO03ANCTBE, Ha MPOM3BOACTBE U NMOHUMAaHWE 3HAYEHUS XKUPOB, Genkos.,
YIMEeBOAOB Ans OpraHu3Ma 4YerioBeka; YMeHVe TpOrHO3MpoBaTh BIUSIHWE
BELECTB U XUMMWNYECKMX MPOLIECCOB HA OpraHM3M YeroBeka W OKpPY)KaloLLyo
NPUPOAHYIO Cpeay

3.2

YMEHUE WHTErpuMpoBaTh XUMUYECKME 3HAHWUS CO 3HAHUSIMWU OPYrUX Y4eBHbIX
npegmMeToB

3.3

Hanun4yne onbiTa pa60TbI C pas3inyHbiMMN NCTOYHUKaAMU VIH(*)OpMaLI,VIVI no XmMmmmn
(Haquaﬂ M Hay4HO-nonynapHaga nurtepartypa, crnosapu, CrnpaBOYHUKU, NHTEPHET-

pecypcbl)

3.4

ymeHune 00BLEKTMBHO OLieHMBaTb VIH(bOpMaLI,VIIO O BelecTBax, X npeBpalleHnAax
N NPaKTN4eCKOM NMpuMeHeHnn n ymeHme 1Cnosib3oBaTtb €€ A4 pelleHnA yqe6Ho-
No3HaBaTeJIbHbIX 3ada4y

BnageHne ocHoBamMu MOHSATUAHOIO annapata " CMMBOJIMYECKOIo A3blka XMMUU




ONa cocTaBreHns (opMyr HeopraHMYecKnx BELLECTB, YypPaBHEHUN XUMUYECKMX
peakuuii; ocHoBaMu xumudeckon HomeHknatypbl (IUPAC 1 TpmBmanbHoM)

5 YMeHNe 0ObACHATL CBA3b MOMOXEHUS arieMeHTa B lepuognyeckon cucteme c
YNCNOBbLIMU XapaKTEPUCTMKAaMU CTPOEHUsI aTOMOB XWMMWUYECKUX SINEMEHTOB
(coctaB un 3apsg sgpa, obOlWee 4WUCMO  3MNEKTPOHOB), pacnpepeneHnem
3NEKTPOHOB MO 3HEPreTUYECKUM YPOBHSIM aTOMOB NEPBbLIX TPEX NEPUOSOB, Kanusi
N Kanbums

6 MpenctaBneHne o NEpUOLMYECKON  3aBUCUMOCTM  CBOWCTB  XMMUYECKMX
anemMeHToB (paguMyc aToma, 3feKTpOooTpULaTENbHOCTL), MPOCTBIX U CNOXHbLIX
BELLECTB OT MONOXeHus1 arnemeHToB B [lepuoguyeckon cucteme (B MarbixX
nepuogax u rnaeHbIX NOArpynnax) U arekTPoOHHOro CTPOeHNst aToMa

7 YMeHue knaccudpunumpoBaTb:

7.1 XUMUYECKNE 3NTIEMEHTI

7.2 HeopraHuyeckue BeLlecTBa

7.3 XUMHUYECKNEe peakLunn

8 YMeHue onpegensiTo:

8.1 BalNleHTHOCTb U CTENEeHb OKUCNEeHNA XUMNYECKNX 3N1IEMEHTOB, 3apAa NOoHa

8.2 BUA XMMUYECKOMN CBA3M U TUM KPUCTaNMMYECKON CTPYKTYPbl B COEOUHEHUSAX

8.3 XapakTtep cpefbl B BOAHbLIX pacTBOpax BELECTB (KUCOT, OCHOBaHWIA)

8.4 OKVUCMUTESb N BOCCTAHOBUTENb

9 YMeHne xapakTepnsoBatb (OU3NYECKME U XUMUYECKNE CBOWCTBA:

9.1 NPOCTbIX BELECTB (KUCropon, O30H, BOAOPOA, rpaduTt, anmas, KpeMHUI, asoT,
docdop, cepa, Xrop, HAaTPUIA, Kanuim, MarHin, KanbLWin, antoMUHUIA, Kerneso)

9.2 CMOXHbIX BelwecTB, B TOM 4MCre WX BOOHbIX pacTBOpoB (BoAa, amMMuak,
XJTOPOBOAOPOA, CEPOBOAOPOA, OKCuabl U rmgpokcnapl metannor | - IA rpynn,
antomuHns, megu (Il), umHka, xenesa (Il w Ill), okenabl yrnepoga (Il n 1V),
kpemHus (IV), asota n gocdopa (Il n V), cepol (IV n VI), cepHuctasn, cepHas,
as3oTucTas, a3oTHas, hocopHas, yronbHasi, KPEMHUEBAS KACNOTa N X CONK)

9.3 NPOrHO3nMpoBaTh W XapaKTepusoBaTb CBOMCTBA BeLWECTB B 3aBUCUMOCTU OT UX
COCTaBa M CTPOEHMWS, NPUMEHEHWE BELLECTB B 3aBUCUMOCTU OT MX CBOWCTB,
BO3MOXHOCTb NMPOTEKAHWNSI XMMUYECKMX NPEBPALLEHNI B PA3NTUYHbIX YCITOBUAX

10 YMeHne cocTaBnATb MOMEKYNsipHble WU WOHHblE YpPaBHEHUS peakuuin, B TOM
yncne:

10.1 peakumii MIOHHOTO obMmeHa

10.2 OKUCNUTESTbHO-BOCCTAHOBUTENBbHbBIX peakLuui

10.3 WNIIOCTPUPYIOLLUX  XUMUYECKME  CBOWCTBA  M3YYEHHbIX KIaccoB  (rpynm)
HeopraHM4ecknx BELLECTB

104 NOATBEPXKAAOLLNX FEHETUYECKYIO B3aMMOCBSA3b MEXAY HUMU

11 YMeHUe BblMUCTATL (MPOBOAUTL pacyeThl):

111 OTHOCUTENBHYK MOMEKYIAPHYIO Y MOSSIPHYIO MacCbl BELLECTB, MacCOBYH [0S0
XUMUYECKOrO 3reMEHTa B COEANHEHNN

11.2 MaccoBYI0 OO BELLleCTBa B pacTBope,

11.3 KONMMYECTBO BELLLECTBA U €ro Maccy, oObem rasos




11.4

Nno ypaBHEHNAM XUMUYECKNX peaKLl,VIVI N HaxoAUTb KONMMYECTBO BellecTBa, 00beM
M MaccCy peareHToB UM NpoayKToB peakunmn

12

BnapeHue (3HaHue OCHOB):

12.1

OCHOBHbIMW ~ MeTodamMy  HayyHOro no3HaHus (HabnogeHue, U3MepeHue,
3KCMEPVMEHT, MOZENMPOBaHNE) NPU U3YYEHNN BELLECTB U XUMUYECKUX SBMEHUN;
yMeHue chopMynupoBaTb NpoGnemy v nNpeasioxkuTb NyT ee peLleHus

12.2

GesonacHoi paboTbl C XUMWUYECKUMM BeELLECTBaMU, XMMWUYECKON MOCyAon WU
nabopaTopHbIM 060pyaoBaHMEM

12.3

npaeunamm ©Ge3onacHoro obpalleHnss C BellecTBaMu, WCMNONb3yeMbiMA B
NoBCeHEBHOW XM3HW, NpaBunaMu NOBEAEHUS B Liensix coepexeHns 340poBbs U
OKpY>KaloLlen NpupoaHOW cpeabl; NOHMMaHue Bpeda (ONacHOCTM) BO3LENCTBUSA
Ha MBble OpraHM3Mbl OMpeferieHHbIX BeLecTB, CNocobOB YMEHbLUEHMST W
npegoTBpaLleHns nx BpegHoro BO34eNCTBUSA

13

Hanuune NPaKTN4eCKUX HaBbIKOB MilaHMpoBaHUA N OCYLLECTBIEHUA crneayrowmnx
XUMUYECKNX IKCNEPUMEHTOB!

131

n3yyeHne un onucaHue @U3NYEeCKMX CBOWCTB BELLECTB; O3HAKOMIIEHME C
¢JI/I3I/NeCKI/IMI/I N XUMUYECKUMU ABNEHUAMU; ONbITbl, NNNHOCTPUPYOLWL e NPU3HAKN
npoTekaHnAa XMMU4YeCKnx peaKu,mﬁ

13.2

n3y4deHne cnocoboB pasgeneHms cMecemn

13.3

noflydeHve Kucrnopoda U W3y4YeHWe ero CBOWCTB; MOnyyYeHve Bogopoda W
N3y4yeHne ero CBOWMCTB; MOJSIyYeHWe YITNEKUCIOro rasa u u3yyYeHue ero CBOWCTB;
nony4yeHMe aMmmMuaka n U3y4yeHue ero CBOMCTB

134

NPUroTOBNIEHNE PACTBOPOB C OMPEAENEeHHOW MacCoBOW O0Nen pacTBOPEHHOro
BellecTBa

135

NPUMEHEHNEe WHOWKATOPOB (Nakmyca, MeTunopaHxa u deHondTanenHa) gns
onpeaeneHnst xapaktepa cpefbl B pacTBOPaXx KUCMOT U LLenoven

13.6

uccnenoBaHMe U OnucaHWe CBOWCTB HEOPraHWMYeckUx BeLLEeCTB pasnuyHbIX
KNaccoB; U3y4yeHne B3auMoOecTBUSA KUCINOT C MeTannamu, okcuaaMmy MeTarnos,
pacTBOPUMbIMA U HEPacTBOPUMLIMW  OCHOBaHUSIMKW,  COMSIMU;  MOy4YeHue
HepacTBOPUMbIX OCHOBaHWIA; BbITECHEHWE OAHOr0 MeTanna ApyruMm 13 pacteopa
COonu; nccrnegosaHme aM@OTEPHbBIX CBOWCTB MAPOKCUAO0B arntoMUHUSA U LIMHKA

13.7

pelleHMe SKCnepumeHTanbHbiX 3agad no Temam: "OCHOBHble  KIacchl
HeopraHN4ecKnx coegnHeHnn"; "OnekTponutuyeckas aunccoumauma”;
"BakHenwume HemeTannbl U UX coeauHeHus"; "BakHenwme wmeTtannbl U UX
coegnHeHns"

13.8

XUMUYECKNE IKCMIEPUMEHTBI, UMNMIOCTPUPYIOLLME MPU3HAKN NPOTEKaHUS peakuun
MOHHOTO OOMEHAa; KayeCTBEHHbIE peaKuMn Ha MpUCYTCTBYHOLUME B BOOHbIX
pacTBopax WOHbI: xnopug-, 6pomua-, nogma-, cynbdat-, docdar-, kapboHart-,
CUNUKaT-aHWOHbI, TUAPOKCUMA-WUOHbI, KaTMOHbl aMMOHMS, MarHusi, Kanbuus,
antoMuHns, xxenesa (2+) n xenesa (3+), Megm (2+), UMHKa

14

YMeHue:

14.1

npeacTaBnsTb pe3ynbTaTbl 3KCNEpUMEHTa B (POPME BbIBOAOB, [0KA3aTesNbCTB,
rpaduKoB 1 Tabnuu, U BbISIBMATb 3MMNUPUYECKUE 3aKOHOMEPHOCTU

14.2

yCTaHaBMBaTb CBA3U MeXOy pearibHO HabnogaeMbiMM  XMMUYECKUMMU
ABITEHNAMU U NpoueccaMu, NponcxoaAaimMm B Makpo- 1 MMKpoMupe, 00BACHATL
NPU4nNHbI MHOFOO6p83Mﬂ BeLlecTB

I'Iepequb ANIEMEHTOB CcoAepKXaHuA, nposepAaeMbiX Ha OCHOBHOM
rocyqapCTtBeHHOM 3K3aMeHe Mo XnMumn




Koa

HDOBepﬂeMblﬁ ANEeMEHT coaepXaHuna

I'IepBOHaqan bHbl€ XUMNYECKNE NOHATUA

1.1

YUucTble BellecTBa U cMeck. Cnocobbl pasgeneHns cmecen

1.2

ATOMbI M1 MOnEeKyIbl. Xnmuyeckme anemeHTbl. CUMBOMbI XMMUYECKUX 3NIEMEHTOB.
npOCTbIe N CINOXHbl€ BELLECTBA.

1.3

Xnmunyeckas q)opmyna. BaneHTHOCTL aTOMOB XUMMYECKMX anemeHToB. CTeneHb
OKuncneHuA

1.4

3akoH nocTosiHCTBa coctaBa  Belects. OTHocuTenbHass aToMHas  Macca.
OTHocuTenbHaa MonekynapHasa Macca. MaccoBas [O0ns XMMUYECKOro arnemMeHTa B
coeavHeHnn

15

KonunyectBo BewectBa. Monb. MonsipHas macca. MonsipHbii 06beM  rasos.
B3anmocBA3b KonmyecTBa, Macchbl M YMcna CTPYKTYPHbIX €AMHUL, BELLLeCTBa

1.6

dnsnyeckne N XMMUYEckme SABneHus. Xnmumyeckas peakuna n ee npusHaku. 3akoH
COXpaHeHna MaccChbl BeLleCTB. Xnmuyeckue ypaBHEeHUA

Mepuognyeckun 3akoH u [lepuogmyeckass cuCTeMa XUMMYECKUX anemeHToB [.U.
Mengeneesa. CTpoeHne aToMOB

21

Mepuognyeckun 3akoH. [lepuogmyeckass cuctema Xumudeckux anemeHToB [.U.
MeHgeneesa. Mepuoabl u rpynnbl. PU3NYECKUI CMbICI NOPSAKOBOIrO HOMEpa, HOMEpPOB
nepuoga v rpynnbl arnemMeHTa

2.2

CtpoeHne atomoB. CocTaB atoMHbix spep. W3otonbl. 3nekTpoHbl. CTpoeHune
3NEKTPOHHbIX obonoyvek atoMoB nepebix 20 XMMUYECKUX anemeHToB [lepuoguyeckon
cuctembl [1.. MeHpoeneesa

2.3

3aKOHOMEPHOCTM B M3MEHEHWU CBOWCTB XUMWUYECKUX SMEMEHTOB MEpBbIX Tpex
nepvodoB, Kanus, KanbuuMs  (paguyca  aTOMOB,  3MEeKTPOOTPMLATENbHOCTHU,
METanIM4Yeckux M HemeTannYecknx CBOWCTB) M WX COEOQUHEHWA B COOTBETCTBUM C
MonoXxeHMeM anemMeHToB B Nepuoagunyeckor cucteme 1 CTPOEHNEM KX aTOMOB

CTpoeHue BeLlecTBa

3.1

XumMmnyeckas CBA3b. KoBaneHTHas (nonsipHast n HenonsipHas) CBA3b.
OneKTpoOTPULATENBHOCTE XUMUYECKUX 3reMeHTOB. VMoHHas cBA3b. MeTannudeckas
CBsI3b

3.2

Tunbl KpUCTaANNUYEeCKNX peLleToK (aTOMHas, WOHHasi, MeTannuyeckasi), 3aBMCMMOCTb
CBOMCTB BeELLECTBA OT TUNa KPUCTanNIMYECKon peLlleTkn 1 Buga XMMm4eckon CBa3un

BaxHenwmne npeacraBuTenn HeopraHMYeCcKMxX BeLLecTB. HemeTanmnbl N X COeanHEHUS.
MeTannsl n ux coeguHeHus

4.1

Knaccudukaunsa " HOMeHKnaTypa HEOpraHW4YeCkMX  COEAUHEHUN: OKCnaoB
(coneobpasytoLyme: OCHOBHbIE, KUCIOTHblE, aM(OTEPHbIE) M HeconeobpasyLume;
OCHOBaHWI (LLLENOYN U HEPACTBOPUMbBIE OCHOBaHMS); KUCIOT (KUCITOPOACOAEPKALLNE U
BeckncnopogHble, OQHOOCHOBHbIE I MHOTOOCHOBHBIE); CONEN (CPeqHUX U KUCTTIbIX)

4.2

dusnyeckne n XUMUYECKMEe CBOWCTBA MPOCTbIX BeLLEeCTB-HEMETanmnos: BOAOPOAa,
Xropa, Kucrnopoaa, cepbl, asoTa, ocdopa, yrnepoaa, KpeMHUs

4.3

dnsnyeckne M XMMMUYECKME CBOWCTBA NPOCTbIX BeELEeCTB-MeTaryioB: JUTUA, HaTpPUA,
Kanua, MarHma n Kanbuuda, artoMUHUA, Xeneaa. SJ'ISKTpOXI/IMI/I‘-IECKI/WI pan Haﬂpﬂ)KeHVIVI
mMeTanioB

4.4

dusmyeckne U XMMUYECKME CBOWCTBA BOAOPOAHBLIX COEAVMHEHWA HemeTanrnos:
XMNopoBoopoaa, cepoBoaopoaa, aMMuaka

4.5

dusmyeckme n xMMm4eckne CBOMCTBa OKCMAOB HemeTannos: cepbl (1V, VI), asota (Il, IV,
V), bocdhopa (Ill, V), yrnepoga (I1, IV), kpemHusa (IV). MNony4eHne okcuaoB HeEMETannoB




4.6

Xumunyeckue ceorctea okeuao: metannos IA - 1lIA rpynn, unHka, megm (I1) n xenesa (I,
[I). MonyyeHne okcMaoB MeTannoB

4.7

XuMunyeckme CBOWMCTBA OCHOBaHUA UM  amdOTepHbIX MOpoKcMaoB (Ha npumMepe
rMOpoOKCMOOB anioMUHUA, >Kenesa, uvHka). lMonydyeHue OCHOBaHWMN U amdOTepHbIX
rMopoKcMaoB

4.8

O6wpre xummyeckue CBOWCTBA  KWUCMOT:  XIIOPOBOAOPOOHONW, CEepoBOOOPOLHON,
CEPHUCTOMN, CEPHOW, as3oTHOW, doccopHOW, KpeMHMeBOW, YyronbHol. Ocobble
XUMUYECKME CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M a3oTHOM KucnoT. [lMonydeHue
Kucnot

4.9

O0Lwme xummnyeckme CBOMCTBa CpefHMx conei. MNMonyyeHne conen

4.10

Mony4yeHune, cobupaHve, pacno3HaBaHue Bogopoaa, KUcrnopoaa, aMmmnaka, yrinekucrnoro
rasa B naboparopuu

411

I'Ionyqume aMMmnaka, cepH0|7| N a30THOW KUCNOT B NPOMbILLNMEHHOCTW. O6u.|.|/1e crnocobbl
nony4vyeHna metannos

412

[eHeTu4eckas cBsA3b Mexay Knaccamm HeopraHM4eCkmnx COG,IJ.VIHGHVIVI

Xummnyeckune peakumm

51

Knaccudukauns XmMmnyeckmx peakumn no pasnuyHbiM Npu3Hakam: no Y1Cciy u cocTaBy
y4acTBYIOLMX B peakuuu BeLLEeCTB, MO TennoBoMy ahdeKTy, N0 U3MEHEHUIO CTENeHen
OKUCMNEHNSA XUMUYECKNX SNTEMEHTOB

5.2

TennoBor 3pEKT XMMUYECKOW peakuun, TEPMOXMMMUYECKUE YpaBHEHUSA. JK30- U
3HAOTEPMUYECKME peakumn. TePMOXUMUYECKNE YPaBHEHUS

5.3

OKnCNUTENBHO-BOCCTAHOBUTENbHbIE  peakumn.  OKMCnUTENUM U BOCCTAHOBUTENMN.
[Mpoueccbl OKUCNEHUS WM BOCCTAHOBIEHMS. OMEKTPOHHbIA ©anaHC OKUCIUTENbHO-
BOCCTaHOBUTEIbHOWN peakumm

54

Teopust anekTponuTuyeckon auccoumaumn. KaTuoHbl, aHWOHblL. JNEKTPONUTbl U
HeanekTponuTtbl. CunbHble U crnabble anekTponutbl. CTeneHb Anccoumnaumm

5.5

Peakunm noHHoro obmeHa. YcnoBus npotekaHusi peakumi MOHHOro obmMeHa, nosHble U
COKpaLLEeHHbIE MOHHbIE YPaBHEHUS peakUmi

XvMusi 1 oKpyxaroLias cpena

6.1

BeuwectBa wn maTepuanbl B MNOBCEOHEBHOM XM3HM YernoBeka. besonacHoe
MCMOMb30BaHNE BELLECTB M XUMWYECKMX peakuui B nabopatopum u ObiTy. [MNepsas
MOMOLLIb NMPU XMMMUYECKUX OXKOrax U OTpaBIIEHUSAX

6.2

Xummnyeckoe 3arpsi3HeHue okpyxawwen cpefbl (KACMOTHble O0XAW, 3arpAs3HeHue
MoYBbl, BO34yXa M BOOOEMOB), CNOCo0bI ero npegoTepalleHuns MNpegenbHaa gonyctnmas
koHueHTpaums BewecTB (MOK). Ponb XxvMuMmM B peLUEHMM IKOMOrM4ecknx npobrem.
YcuneHune napHUKoBoro addekra, paspyLleHme 030HOBOrO Crios

6.3

lMpumeHeHne cepbl, a3oTa, ocdopa, yrnepoaa, KPEMHUA U UX COEAVHEHWUA B ObITy,
MeauuMHe, NPOMbLIWMAEHHOCTU U CEenbCKOM Xo3dancTee. [lpumeHeHne MeTansnoBs U
cnnaBoB (CTanb, YyryH, AHOpantioMuHWN, OpoH3a) B ObITY M MPOMBILLNEHHOCTU WX
coegvHeHnin. [oHATME O KOppO3UW MeTanmnoB, OCHOBHble CMOCODObI 3alWTbl UX OT
Koppo3nu

6.4

MpupoaHble UCTOYHUKM YrNeBoAOPOAOB (Yronb, NPUPOAHbLINA ra3, HedTb), NPOAYKTbI UX
nepepaboTku (6eH3uH), ux pornb B ObITY Y MPOMBILLNIEHHOCTH

6.5

MepBoHayanbHble NMOHATUSA 06 OpraHUMYEcKMX BeLLEeCTBaxX Kak O CoOeguHEeHUsIX yrrepoaa
(MeTaH, aTaH, 3TWUNEH, aueTureH, aTaHom, MMULUEepUH, yKcycHas kucroTa). [NoHsTre o
GUONOrMYECKN BaXKHbIX BELLECTBaX: upax, Genkax, yrneesogax - U UX Pofiv B >KU3HM
yernoseka

PacueTbl:




7.1 no popmyriam XMMnU4eCcKux coeauHeHuim
7.2 Macchl (MaccoBOW) JONN pacTBOPEHHOIO BELLLECTBA B pacTBOpe
7.3 Mo XMMUYECKNM ypaBHEHUAM
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