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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaroluxcsi, OMNpeaeNseT BO3MOXHOCTH MpeaMeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH O0YyYaIOIIMNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECMEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHS PACCMATPUBAKOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX TMpeaMeToB: «OKpyX AUl MUp»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOUW KYJBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAHUS TMPU HU3YUYEHHWU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM >KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHe y OOydYalOIIMXCA TIyMaHUCTUYECKUX OTHOIICHHI,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOy4eHus.

BocnurarenpHblld NOTEHIHA PEAMETA « XUMUSD PEATUIYETCS YEPE3:

— MPUBJICYECHUE BHUMAHUA OOYyYarOUIMXCS K ILIEHHOCTHOMY acCIeKTy
M3y4aeMbIX Ha YpOKax SBJICHHUH, OpraHu3anuio paboThl C MOJy4aeMol Ha
YpOKE COLMAIbHO 3HAaYMMOW HH(pOpMalMed — UWHULIUMUPOBAHUE €€
0OCY>KIeHHsI, BBICKA3bIBAaHUSI OOYYarOMIMMUCS CBOETO MHEHHS IO €€ MOBOAY,
BBIPa0OTKH CBOEr0 OTHOIIECHUS K HEH;



— ACMOHCTpAlHIO O6y‘IaIOHII/IMCH IIpUMECPOB OTBCTCTBCHHOIO,
IrpaxaaHCKOro IMOBCACHUA, IIPOSABIICHUSA YeJIOBEKOIIOOUS )41
,HO6pOCCpI[€IIHOCTI/I, qcpe3 HO,Z[60p COOTBCTCTBYIOIINX TCKCTOB JII YTCHUA,
3agaq oJjist pCICHUA, HpO6H€MHI>IX CI/ITyaHI/Iﬁ JIIA O6CY>KI[€HI/ISI B KJIACCC;

— NPUMEHEHHE Ha YpOKE MHTEPAaKTUBHBIX (opm paboThl ¢
OOYYaIOIIMMUCS: UHTEJUIEKTYaJIbHBIX UTP, CTUMYJIHUPYIOMINX [MO3HABATEIIbHYIO
MOTHUBAIIMIO OOYYaIOIIUXCS; TUAAKTUYECKOTO TeaTpa, IJe IMOJy4YeHHbIE Ha
yYpOKE 3HaHUsl OOBITPHIBAIOTCS B TeEaTPalbHBIX IMOCTAHOBKAX; IUCKYCCHUH,
KOTOpBIE JAl0T OOYyYaromIMMCS BO3MOXHOCTh NPUOOPECTH OMBIT BEACHUS
KOHCTPYKTHUBHOTO JUAJIOTa; TPYIIIOBOW pabOThl MM pabOThI B Tapax, KOTOPHIE
ydaT O0O0ydYaromuxcsi KOMaHTHOW paboTe W B3aUMOACHCTBUIO C APYTHUMHU
00y4aromuMmcs;

— WHUIAMPOBAHHWE W TIOMJCPKKY HCCICAOBATEIBCKON IEATEILHOCTH
oOydJarommxcss B paMKax pealn3aliil UMH HHIWBHAYATbHBIX M TPYIIIOBBIX
UCCJIEIOBATENLCKUX IPOEKTOB, YTO JacT OOy4aromuMcs BO3MOKHOCTh
pUOOPECTH HABBIK CAMOCTOSITENIFHOTO PELICHHUS TEOPETHYECKON MpOOIEeMBI,
HAaBBIK TEHEpUpOBaHUS U OGOPMIICHUS COOCTBEHHBIX HJCH, HaBBIK
YBOXUTEIHHOTO OTHOIIEHUS K YYXUM HaesM, 0(OpMIECHHBIM B paboTax
JIPYTUX  HUCCJeNoBaTeNied, HaBbIK IMYyOJUYHOTO  BBICTYIUICHUS  TEpen
ayJIMTOpUEH, apryMEHTUPOBAHUS U OTCTaUBAHUS CBOCH TOUKU 3PEHUS.

OOmiee 4YMCIO dYacoB, OTBEACHHBIX I HW3YUYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).

COAEPKAHUE OBYUYEHMUSA

8 KVIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHS

[IpeaqmeTr xumun. Posib XUMUK B KU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemiectBa. PU3NUECKUE CBOMCTBA BEMIECTB. ArperaTHOE€ COCTOSHUE
BemiecTB. IloHsATHE O MeTomax MO3HAHMA B XUMHMHU. UHCTHIE BEIIECTBA M CMECH.
CrniocoOnI pa3zjeneHust cMecei.

ATOMBI M MOJEKYJbl. XHUMUYECKHE dJIEeMEHTbl. CUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BajJeHTHOCTP aTOMOB XWUMHUYECKHUX JJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTEIbHAsA aTOMHas Macca.
OtHOcHUTENBbHAS MOJIEKYJIsIpHAs Macca. MaccoBas J0JisI XMMAYECKOTO 3JIEMEHTa B
COCIUHCHUMU.



KomnuectBo Bemectsa. Moisb. MonsipHas macca. B3aumocBsA3b KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMHUUYECKUX COCTUHEHUHN.

Pu3NYEeCKUEe U XUMHUYECKUE SBICHUS. XMUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpAaHEHMs] MacChl BEIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHYECKHUX peaKlnii (COeTUHEHHMs, Pa3I0KEHHsI, 3aMEIICHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCYI0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
bu3nueckux CBOMCTB 00pa3l0OB HEOPraHMYECKUX BELIECTB, HAOJIIOJECHUE
¢usnyeckux (TIaBI€HUWE BOCKA, TasHUE JbJla, pAacTUpaHHWE caxapa B CTYIIKE,
KUIICHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYHM, NMPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOECHCTBHE MeNa C KUCIOTOM) ABJICHUM, HAaOII0AeHIE U
ONMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) mpu HarpeBaHuu, B3auMOJEHCTBHE Kefe3a ¢ pacTBopoM cosr Menu (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHS] CMECEH: C MOMOIIBI0 MarHura, (GuibTPOBAHUE,
BbITIApUBAHUE, AUCTWLIAIUA, XpoMaTorpadusi, MPoOBEACHUE OUYUCTKHU MMOBAPEHHOMN
COiMM, HaONIOAGHHE W  ONHMCAHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapoCTEePKHEBBIX ).

BaxxHeline npeacTaBUuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaoposn — 3J€MEHT U MpOCTOE
BenlecTBo. HaxoxxaeHuwe kuciaopoga B HOpupoje, (U3HUecKue M XUMHUYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsl
MOJIyYeHUs] KUclopoAa B JabopaTopud W NOPOMBINUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — aJIoTpoIHas MOAU(pUKALNS KUCIOPO/a.

TernoBod »h(dEKT XUMHUUECKOW pEakluy, TEPMOXUMHUYECKHUE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojb M METAaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOIO0 3(pdekra, pazpylieHne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT u mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupone, (uU3MUecKue M XHUMHUYECKHE CBOICTBA, NPUMEHEHHUE, CIOCOObI
nostyueHus. Kuciaotsl u comnm.

Monsipabiii 00bEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOphI.
HacpllieHHbIE M HEHACBIIIEHHBIE PacTBOPBL. PacTBOpHMMOCTH BELIECTB B BOJIE.
MaccoBast 10J1s1 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponb pacTBOpoB B mpHposie U B KU3HU 4yeraoBeka. KpyroBopoT BonbI B MPUPOJIE.
3arpsi3HeHHe NpUPOIHbIX BoJ. OXpaHa U OUKMCTKA MPUPOIHBIX BO/I.



Knaccudukarnus neopranmuecknx coemuHennid. Oxcupapl. Kmaccudukamms
OKCUJIOB:  coneoOpa3yromue (OCHOBHBIC, KHCJIOTHBIC, aM{(pOTEepHbIE) U
HecosieoOpasyromue. Homenkmarypa okcuaoB. Du3mveckue U XUMHUYECKUE
CBOMCTBa OKCUIO0B. [lonyueHne OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMI: WIENOYM W HEPACTBOPUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotsl. Knaccuduxanus kucnor. Homenkinarypa kuciot. dusndeckue u
XMMUYECKHE CBOWCTBa KHUCIOT. Psn axktuBHocTM MmetayuioB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. Homenkinarypa cosieil. @U3ndyeckrue U XMMHUYECKHUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHHUE,
coOupaHue, pacrno3HABAaHUE M W3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCUIOB U
ONKMCAHWE HX CBOWMCTB, MOJYy4YEHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojaeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIB30BaHUE BHUJICOMATEPUAIIOB), HAOIIOJICHUE OOpa3lioB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOW J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJJIaMU
(HaTpueM ©  KanpuuMeM) (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHUANIOB),
uccieoBaHue oOpas3lOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IEJIOYEH,
uzydeHue B3aumojieiictBus okcuga menu (II) ¢ pacTBOopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMHu, peakluil HeUTpalu3aldu, TMOJTYyYEeHHE HEePacCTBOPUMBIX
OCHOBAHHUM, BBITECHEHHUE OJIHOTO MeTajlla JPYTMM U3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTAJBHBIX 3aJlad Mo TeMme «BakHeline KiaacChl HEOPraHUYEeCKUX
COCOMHEHUI.

Iepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OxHCANTETBLHO-BOCCTAHOBHUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PHUKAIMN XUMUYECKUX dJeMeHTOB. [loHsiTHe O
IPYIIax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U WIEJIOYHO3EMEIbHBIE METAJUIbI,
raJIOTeHbI, MHEPTHBIC Ta3bl). JIEMEHThI, KOTOPhIE 00pa3yroT aMm(pOTEPHBIE OKCHIBI
U TUAPOKCHUJIBI.



[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTtkomepuonHas W JJIUHHONEpHOAHass  (Gopmbl
[leproguueckon cucteMbl Xumuyeckux 3ieMeHToB 1. 1. MenneneeBa. Ileprnonasr
u rpynmbl. DOU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[Tepuomnueckont cucremnl . M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxxeHuro B [lepuonnyeckoii cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJinyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKNUX CBOMCTB IO IPYIIaM U IEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoguueckoil CUCTEMBI XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. WM. MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckas cBs3b. KoBalleHTHas (ToJisipHass M HEMOJSpHas) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIBbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIICHN. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCUJA [HMHKA C PACTBOPAMHU KHCJIOT M IIEJNOYEH, IMPOBEICHHE OIBITOB,
WUIIOCTPUPYIOLUX — NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKLUN
(ropeHue, peakluy pas3iokKeHHsl, COeITUHEHUS).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011Ke ecTeCTBEHHO--HAyUHbIE TOHSTHS: HAy4HbIN (akT, TUNoTe3a, Teopus,
3aKOH, AaHaJlu3, CHHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusznka: marepusi, aTroM, OdJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHUI,
M30TOIIbI, PaAUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (M3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHHEpaIbl, TOPHBIC TOPOJIHI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC



BemecTBo U XMMHYECKasl peaKUMs

[lepnognueckuit 3axoH. Ilepuoanueckas cucTteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHUOJOB, Kalaus, KaJIbLUA U HX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CtpoeHue BelIecTBa: BHJbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATITUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTATUIMYECKONW PEHIETKHU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. XHUMHUUYECKHE
CBOWMCTBA BEHIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanysa XuMuuecKux peakiuii Mo pa3auyHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
W3MEHECHUIO CTENEHEeW OKMCIICHUSI XUMHUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHUIO KaTalin3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUUYECCKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH Xxumudeckoil peakuuu. [lonstre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [IoHsITHEe 0 TOMOTreHHBIX U TeTepPOreHHBIX
peakuusx. [lonsarne o karanmse. [loHsiTHE 0 XUMHUYECKOM paBHOBeCUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUU MU TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKunu. CocraBiienue YPaBHEHUM
OKHUCJIMTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUA C  HCHOJB30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOTUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
Katnonsl, aHnoHbl. MexaHu3Mm aucCOLMallii BELIECTB C PAa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp aucconyanuu. CUIIbHBIC U CIA0BIE DJICKTPOJIUTHI.

Peakuiun noHHoro oOMeHa. Y cloBus MPOTEKaHUS peakuii HOHHOTO OOMeHa,
IOJIHBIE W COKpAIIEHHBIE WOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM U COJel B CBeTE TMPEACTaBICHUH 00 DIEKTPOIUTHUYECCKOM
nucconnanuu. KauectBeHHbIe peakiiny Ha MOHBL. [loHATHE O THIpOIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAJIOB W HeMeTaioB (Tpadura m anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHNE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW PEeaKiuu
OT BO3JICUCTBHS Pa3UYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpOB BEUIECTB, IMpoLecca AUCCOLNMALNM KHCIOT, WIEI0YEed U  COJIEH



(BO3MOKHO  MCHOJIb30BAHME BHUAEO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPHU3HAKA  TPOTEKAHWS]  PEaKIMid  HMOHHOTO  OOMeEHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasIoKEeHHs, COCTUHEHUS), pacllO3HABaHUE HEOPraHMYECKUX
BCIIECTB C TOMOINIBI0O KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

Hemertanibl U uX coeinHeHUS

OOmast xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XHUMHUYECKHME CBOWCTBA Ha MNpUMEpe XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETalaMH, IIeJIo4amMH). XJIOPOBOAOPO/I.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHHE, NMpuMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpraHW3M 4YeJjoBeKa. BakHeWlne XJIopuabl U HX
HaXOXKJEHUE B IPUPOJE.

OO6mas xapaktepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHMS
aTOMOB, XapaKTEepHbIE CTENEeHU OKucieHus. CTpoeHue u (PU3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIIOTPOITHbIE MOIU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYECKue CBOMCTBA. OKCUABI CEpbl KaK MPEIACTABUTEIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3UUeCKue W XUMHUYECKHE CBOMCTBa (00mME Kak
MPEACTaBUTENST Kjacca KHCIOT W chnenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a TMOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThel. Conu CepHON KUCIOThI, KAUECTBEHHAs peaKlMs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHMA B Mpupojie. XUMHUYECKOE
3arps3HEHUE OKPYKAIOMIeH Cpelbl COCAMHEHUSMH Cepbl (KUCIOTHBIE HOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPOJIE,
dbuznyeckre U XuMUYecKue cBorcTBa. KpyroBopot a3ora B mpupojie. AMMUaK, ero
dbu3nyecKre 1 XMMHUYECKHUE CBOMCTBA, MoJlydeHue u npumeHenune. Coam aMMOHUS,
ux QU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECKUE U XHUMHYCCKUE
cBOiicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  clelu(puyecKue).
Hcnonb30oBaHWe HUTPATOB U COJIeM aMMOHMS B KaueCTBE MHUHEpaIbHBIX
ynoOpeHuil. XuMHUYeCcKOe 3arps3HeHUE OKPYIKAIOIIEH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsA3HEHHE BO3AyXa, MOYBBI U BOAoéMoB). Docdop,
aloTponHbie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWMCTBA.



Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOICTBRA,
nonydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YIJIEpoJa,  aJUIOTPOIHBIC
MOAU(UKALIMKM, pACOpOCTpaHEHUE B TpuUpojae, (puU3MYecKkue U XUMHYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
dusznyeckue W XUMHYECKHE CBOWCTBA, JCMCTBUE Ha >KUBbIE OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoreza rino0anbHOrO NOTEIUICHUS KJIMMaTa, MapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ colu, ux (U3NUYECKue U XMMHYECKUE CBOICTBA,
NoJIydeHUEe U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUIEHHOCTH U CEJIbCKOM
XO35UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
OPOAYKThl UX mepepaboTku (OE€H3WH), UX POJIb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLIECTBAX: )KHMpax, OeKax, yriieBogax — 1 UxX
posii B OKM3HM YEIOBEKa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCTMHEHU.

KpeMHuii, ero ¢usznueckue M XHMHYECKHUE CBOMCTBA, IOJyYEHUE U
npuMmeHenue. CoequHeHHs KpeMHus B mnpupozge. OOmue mnpeacraBieHus o0
okcuzae kpemuus (IV) u kpemuueBor kucimore. CHIMKAThl, X MCIOJb30BaHUE B
ObITy, B TIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30MacHOr0 MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

H3y4eHHe 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBE/ICHHE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS], OMBIThL, OTPAXKAIOIIME (PU3NYECKHE M XHMHYECKHE CBOMCTBA
TaJIOTEHOB M UX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BHUJICOMATEpUAIIOB), HAOJIIOJICHUE Mpoliecca OOYTIMBaHUS caxapa Mo JelCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3y4YEHHE XUMHYECKHX CBOMCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cyabdar-
HMOH U HaOIoZieHHe MpHU3HaKa e€ MpPOTEeKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMicTBaMM a3oTa, (ochopa W HMX coeauHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJydYeHuE,



coOMpaHue, pacrno3HaBaHUE U H3YYCHUE CBOICTB aMMHaKa, MPOBEIACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHMS U (pochaT-uoH U M3ydyeHHue MPU3HAKOB
UX IPOTEKAHHUs, B3AMMOIEUCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMUECKUX PEIIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHUE, COOMpAHUE, pACMO3HABAHUE U U3YUYCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEN CHUJIMKATHOM TMPOMBINUIEHHOCTH, PEIICHUE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HEMETAIUTbl U UX COCTUHEHUS.

MeTasuibl 4 UX COCAMHEHUS

OO01mast xapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux noyiokeHuss B llepuommueckoy cucreme xumuyeckux diaemeHtoB . U.
MenaeneeBa u crpoeHusi arToMoB. CTpoeHue MeTaiuioB. MeTtamyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HamnpspKeHU MetamioB. Ouznueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O0mue
CrocoObl TONy4eHus: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3amMThl X OT Kopposuu. CIuiaBel (CTajlb, YyTyH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepmoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
duznyeckre U XUMMHUUECKUE CBOMCTBA (HA mpuMepe HaTpusi U Kanus). OKCUIBI U
TUAPOKCHABI HATpusg W Kanusa. [IpuMeHeHue MIeNOYHbIX METauIOB M HX
COECIVHEHNH.

[[lenoyno3emenbHble METaUIbl MarHuii W KaJblMi: IIOJIOXKECHHE B
Ilepunonnueckoin cucreMe xumudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJeHUE B rpupoae. Pu3nuecknue 1 XMMHUECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AlroMuHUN: TIo10)keHue B [lepronueckor CUCTeME XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aTOMa, HAaXOXICHHUE B Ipupoge. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUYECKUX 3J€MEHTOB /1.
. MenpgeneeBa, CTpOCHHE aTOMa, HAaXOXKJAE€HUE B mpupoac. Dusmyeckue u
XUMHUYECKUE CBOMCTBA kene3a. OKCuIbl, TuIpoKcu bl U con xenesa (I1) u xenesa
(IIT), nx cocras, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuiui IKcnepumenm:



O3HAKOMJIEHHE C oOpaslaMu METAUIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYCHHE PE3yJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
WCITOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBHUS OKCHIA
KaJbIUg W HaTpUs C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB *KECTKOM BOJBI, MPOIECCa TOPEHUS JKeie3a B KHUCIOPOJIe
(BO3MOXXHO  HCIIOIB30BAHWE  BHUJICOMATEPUATIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBCHHBIX PEAKIMi HAa WMOHBI: MAarHWs, KaJbIWs, aJIOMHUHHUS, ITMHKA, Kele3a
(IT1) u xxeneza (I11), meau (1), HabmroaeHUE U OMKMCAHUE TTPOIICCCOB OKPAITMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kalblus (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB T'MIPOKCHIA ATIFOMUHUS
¥ THAPOKCH/IA IIWHKA, PEIIEHUE YKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «Bakuenme
METaJUTBl M X COCTMHCHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemiectBa m matepuanbl B MOBCEAHEBHOM >KM3HHM 4yenoBeka. bezomacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYCCKUX peaknuii B ObiTy. [lepBas momMoris mpu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XHWMHYECKOE 3arps3HCHUE OKpYKaromeh cpenbl (MpeaenbHas IOmyCTHMast
KoHIIeHTparus BemecTB, aanee — [1JIK). Poias xumun B perieHnn 3KoJI0rHueCcKuxX
npo0em.

Xumuueckuii IKCnepumMeHm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanuzanusi MeXIpeaMETHBIX CBSI3€M MpU HM3yYEeHUH XUMHH B 9 Kiacce
OCYIICCTBJISICTCS 4Yepe3 WCIIONb30BAaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBJISIONIAXCS CUCTEMHBIMH JIJIT OTACTBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKANMS, TEePUOJUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBJICHUE, TapHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

dusznka: marepusi, aTroM, OdJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHUI,
W30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYECKUN 3apsiyi, MPOBOJIHUKH,
MOJIYNIPOBOJHUKH, JUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, T'a3, PaCTBOP, PAaCTBOPUMOCTh, KpUCTAJUTHUCCKAs
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocuntes, nprxanuwe, Omocdepa, PKOCUCTEMA, MHUHEPATHLHBIE
yI0OPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
TIOJIC3HBIE MCKOIIaeMbIe, TOILIHBO, BOJTHBIC pPECypCHL.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroUIUXcCs
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWI0, NOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B JKHA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIHHOCTH TMIPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TIOCTYIIKM CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUUYECKUMH CpeACTBAMH HH(GOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH  COOJNIIO/IEHUSI TpaBuUi  OE30MACHOCTH TMpH  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJIydaeMble NMPU U3yYEHUU XUMHH, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpPOoIecC, SKCIEPUMEHT U APYToe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 00ECTeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAIMKA XUMUYCCKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (NMPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PEIIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHBOPEUMS B U3YyUAEMbIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONBbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XXHBIMH CXEMaMH, JAHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEW NPHUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaTbl  IMO3HABATEIBHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENEIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbosee 3PeKTUBHBIE CIIOCOOBI pelieHusl yYeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepanbHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSITHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VWOHHAs CBS3b, HOH, KATUOH, aHWOH, PAacTBOp, MAccoBas JO0JS BEIIECTBA
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e UCIMOJB30BaTh XMMHUYECKYIO CHMBOJIMKY [JIi COCTaBieHUs (opMyi
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e OMpEEATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT WX MoJoxkeHus B llepromndeckoil cucreme,
3aKOHOB COXPAHEHMSI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTrajipo;

e OMWCHIBATH M XapakTepu3oBaTh Tabmmunyio Gopmy Ilepuoamdeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIE TIEPHOJBI, COOTHOCHTH OOO3HAUYEHHUsS, KOTOPHbIE HMMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluio, Kiaccudukaluio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJaM  MOJB30BAaHUA  XUMHUYECKOM  MOCyAOd |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHOW MAacCOBOW JI0JIEM PacCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHUS, XUMUYECKasl PEaKI[nsi, XUMUYECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKUuH, MPEIebHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIINI;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHKCHIBATH U XapaKTepHU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeaenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUs PEAKLIMA UOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca dTUX PeaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSIMH 1O BBITTOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlui0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u
KoHTpoJibHbIE
n/n TeM MPOrpaMmbl Bcero
padoThI
Pa3nean 1. [lepBoHayanbHble XUMUYECKHE OHATHS
Xumusi — BaxkHasi 00J1aCTh
€CTECTBO3HAHUS U
1.1 . 5
MPAKTUYECKOU JeATETbHOCTH
YeJIoBeKa
BemecTBa 1 xumuieckue
1.2 15 1
peakuuu
Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

Bo3znyx. Kucnopon. [lonstue

2.1 6
00 okcHuaax
99 Bonopoa.Ilonstue o kucnorax 3
' 1 COJISX
53 Boga. PactBopsl. [lonsitue 06 5 1

OCHOBAHUAX

24 OCHOBHBIE KJIACCHI 11 1

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

IIpakTHYeckue
padoTshI

dyekTpoHHbIe (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

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

bubmmoteka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

Pasznea 3. [lepuoaguueckuii 3axoH u [lepuoaudeckas cucrema xumuueckux 3jemMeHToB /. U. MenpaesneeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH


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

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema

3.1 XUMHYECKHX 31eMeHTOB J[. U.
Mengaene-eBa. CtpoeHue
aroMma
XUMHUYEeCKas CBS3b.

3.2 OKHCIUTETBHO-
BOCCTAHOBUTEJIBHBIE PEAKITUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

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

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



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

9 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3/iesioB U TeM
IpOorpaMmmabl Bceero

Ne i/

Pa3zgea 1. BemmecTBO 1 XUMHYeECKHEe peaKkul

[ToBTOpeHue U yriyOlieHne 3HaHui

1.1 5
OCHOBHBIX Pa3JesIoB Kypca 8§ Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4
' peaxiui
13 DIEKTPOTUTHYECKAS TUCCOIHAIINS. g
' XUMHUECKUE peakiy B pPacTBOpax
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO61mas xapakTepUCTHKa XUMUYECKUX 4
' anemeHToB VIIA-rpynmel. ["amorensr
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.2 anemeHTOB VIA-Tpymmel. Cepa u eé 6
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmbl. A3ot, pochop u ux 7

COETUHEHUS

2.4 OO11ast XxapaKTepPUCTHKA XUMHYECKUX 8

KoHTpoabHbI
e padoThl

IIpakTn4yeckn
e padoThl

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmunoreka IIOK
https://m.edsoo.ru/7f41a63
6

bubmnoreka IIOK
https://m.edsoo.ru/7f41a63
6

bubmuorexa [IOK
https://m.edsoo.ru/7f41a63
6

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a63
6

bubnunorexa LIOK
https://m.edsoo.ru/7f41a63
6

bubnunorexa LIOK
https://m.edsoo.ru/7f41a63
6

bubnunoreka LIOK



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

aneMeHToB IVA-rpynnsl. Yriepon u
KPEMHUH U UX COCIVHECHHUS

Hroro no pazgeny

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

3.1 OO01e CBOMCTBA METAJLIOB

3.2 Baxueiime MeTayuibl U UX CO€IUHEHUS

Uroro no pazgeny

Pa3znen 4. Xumus u oxkpyxamomas cpeaa

41 BemectBa 1 MaTeprainsl B )KM3HU YEJIOBEKa

Hroro no pazgeny

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

25

16

20

68

https://m.edsoo.ru/7f41a63
6

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a63
6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a63
6

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a63
6

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a63
6



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




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Tema ypoka

IIpeamer xumuu. Ponb xumuu B
’)KU3HU JejloBeKa. Tea 1 BelecTBa

ITonsaTHe 0 MeTOAaxX MO3HAHMS B
XUMHNHU

[IpakTuueckas padora Ne 1 «IIpasuia
paboThI B 1a00paTOPHH U IPUEMBI
oOpaiiieHus ¢ 1ab0paTOpHBIM
000pyIOBaHUEM

UYuctele BemiecTBa U cMecu. CriocoOsl
pas3aeneHus cMecen

[TpakTuyeckas paGora Ne 2
«Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU NTOBApEHHOU COJIN)»
XHWMHYECKUE DIIEMEHTBI. 3HAKH
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB

HpOCTLIC n CJIIOXKHBIC BEIICCTBA
ATOMEI 1 MOJICKYJIbL

ATOMHO-MOJ’ICKYJ'IHpHOC Y4CHUC

KoaunuecTBO 4acoB

Bcero

KoHTpo/ibHBbI
e padoThI

IIpakTH4eckn
e padoThl

Jara
H3ydeHHn
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

bubmnoreka IIOK
https://m.edsoo.ru/ff0d227e

bubmnoreka IIOK
https://m.edsoo.ru/ff0d23dc

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d26ca

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d28c8

but6mmorexa [IOK
https://m.edsoo.ru/ff0d2be8

but6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6c¢c

but6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckas popmyia. BaaeHTHOCT
aTOMOB XMMHUYECKUX 3JIEMEHTOB

OTtHocuTeNbHAs aTOMHAs Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca

MaccoBas J0JI1 XUMHUYCCKOI'O
9JICMCHTA B COCIMHCHHUHU

KonunuecTBo BemectBa. Modb.
MousipHast macca

dusndeckue U XUMUYCCKUE SIBICHUS.
XuMuYecKas peakius

HpI/ISHaKI/I " YCJIOBUA NTPOTCKAHUSA
XUMHNYCCKHUX peaKI_II/Iﬁ

3aK0OH COXpaHEHHUs MacChl BEIIECTB.
XuUMUYeCcKre ypaBHEHHUSI

Breraucnenns KkoandecTBa, MacChl
BEILIECTBA 10 YPABHEHUSIM
XUMHYECKUX PEAKIUN

Knaccudukanus XuMruueckux
peakiuii (CoequHeHus, pa3IoKeHUs,
3aMeIIeHHs, OOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O0o0IeHue U
cUcTeMaTu3alys 3HaHUI
Kontponbnas padota Nel o teme
«BerecTBa 1 XUMHUYECKUE PEAKITUN»

Boznyx — cmecsk razos. Cocras
Bo3ayxa. Kucinopon — snemeHT u

bubnunoreka LIOK
https://m.edsoo.ru/ff0d2eae

bu6nmoreka IIOK
https://m.edsoo.ru/ff0d323c

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d350c

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5230

bubnuoreka [{OK
https://m.edsoo.ru/ff0d37fa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d3al6

bubmnoreka IIOK
https://m.edsoo.ru/ff0d3b88

bubnmorexa LIOK
https://m.edsoo.ru/ff0d5708

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d3f34

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d40c4

but6mmorexa [IOK
https://m.edsoo.ru/ff0d4290

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA
KHUCJIOpoJia (peaKkuu OKUCIICHUS,
ropenue). [lonsarue 06 okcumax

CriocoOsl MosTy4eHus: KUCI0poia B
1abopaTopuu U IPOMBIIUIEHHOCTH.
[Ipumenenue kucnopoa

TennoBoi 3 PeKT XUMUIECKOM
peaKIyu, TIOHSATHE O
TEPMOXHUMHUYECKOM YPaBHEHHH, K30-
Y SHJOTEPMUYCCKHUX PEAKITHIX

TorumBo (HedTh, yroias U METaH).
3arpsi3HeHUE BO3lyXa, CIOCOOBI €ro
IPEJOTBPALLICHUS

[IpakTuueckas padbora Ne 3 o Teme
«[lonyuyenue u coOupanue
KHCJIOPOJIa, N3yYEHHUE €r0 CBOWCTB

Bonopon — anemeHT u mpocroe
BemecTBO. Haxoxaenue B npupoje
du3znuecKrue 1 XMMUYECKHE CBOMCTBA
Bojopoaa. [IpuMenenne Boopoaa

IlonsiTHE O KMCIIOTaX U COJIIX

CriocoOsl nostydeHus BOAOpoIa B
nabopaTtopuu

[TpakTrueckas padota Ne 4 o Teme
«[lonyuyenue u cobupanue Bogopoaa,
WU3yYE€HHUE €r0 CBOMCTBY

bu6nmorexa [IOK
https://m.edsoo.ru/ff0d4614

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d497a

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4790

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4c4a

bubnmorexa LIOK
https://m.edsoo.ru/ff0d4ae2

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d4dd0

bubmnoreka IIOK
https://m.edsoo.ru/ff0d4dd0

but6mmorexa [IOK
https://m.edsoo.ru/ff0d50d2

but6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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35
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37

38

39

40

41

42

MoutsipHblii 00BEM ra3oB. 3aKOH
ABorazipo

Brruuciennsa o0béMa, KOJIMYECTBA
BEILIECTBA Ia3a 110 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA MK 00BEMY

Beruucienus 00bEMOB ra3zoB Mo
YPaBHEHHIO PEAKIMK Ha OCHOBE
3aKOHA 0OBEMHBIX OTHOIIECHU ra30B

dusnueckue U XUMHUECKHE CBOMCTBA
BOJBI

CocraB ocuoBanuii. [loustie 00
HHAUKATOpax

Bona xak pactBopuTeb.
HaceImieHHble ¥ HEHACHIIIICHHBIE
pacTtBOpbl. MaccoBas 0J1s1 BEIeCTBa
B pacTBOpE

[TpakTuueckas padora Ne 5 mo Teme
«IIpuroroBiieHre pacTBOPOB C
OnpeeaEHHON MacCOBOU J10JIEH
PacTBOPEHHOTO BEILIECTBAY»

KonrtponsHast pabora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»
OKcupl: cOCTaB, KJIacCUpUKAI,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHE CBOICTBA
KHCJIOTHBIX, OCHOBHBIX U

aM(pOTEpPHBIX OKCHJIOB

OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS,

bu6nunoreka LIOK
https://m.edsoo.ru/ff0d542e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubnunoreka LIOK
https://m.edsoo.ru/ff0d587a

bubnunoreka LIOK
https://m.edsoo.ru/ff0d59e2

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d5b40

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d5eba

but6mmorexa [IOK
https://m.edsoo.ru/ff0d6342

but6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bubnunorexa LIOK
https://m.edsoo.ru/ff0d664e

bubnunoreka LIOK


https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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52

HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOICTBA
OCHOBaHUU

Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIAaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATYpA,
CIIOCOOBI TIOYYSHUS, XHMUICCKHE
CBOMCTBA

[IpakTuueckas paborta Ne 6. Pemenue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX
COECIMHEHUI»

I'enernueckas cBsA3b MEKIY
KJIaCCaMU HEOPTraHUYECKUX
COeTMHEHUN

O000I1IEHNE U CUCTEMATHU3AIINS
3HAHUH

KonTponbnas padorta Ne3 no teme
"OCHOBHBIE KJIACCHI HEOPTraHUYECKUX
COCIMHEHMI"

HepBBIe IOIIBITKH KHaCCI/I(i)I/IKaI_II/II/I
XUMHYECKUX 3JIeMEHTOB. [IoHsaTHE O
rpymmnax CXOJHbIX 3JIECMCHTOB

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucrema
XUMHYECKHUX 3eMeHTOB JI. 1.

https://m.edsoo.ru/ff0d67ca

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubnunoreka LIOK
https://m.edsoo.ru/ffOdfee2

bubnunorexa LIOK
https://m.edsoo.ru/ffOdfee2

bubnunoreka LIOK
https://m.edsoo.ru/00ad947
4

bubmuoreka [{OK
https://m.edsoo.ru/00ad9b7c

bubmunoreka IIOK
https://m.edsoo.ru/00ad9a50

bubmunoreka IIOK
https://m.edsoo.ru/00ad9ch2

bu6nmorexa LIOK
https://m.edsoo.ru/00ad9ela

bubnunorexa LIOK
https://m.edsoo.ru/00ad9ffa

bubanoreka [JOK
https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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63

Menpeneena
IIepuonsl, rpymnimsl, NOATPYIIILI

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000J109eK
aTOMOB 3JieMeHTOB [lepuoanyeckoii
cuctemsl [. 1. Menaeneera

XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 €ro MOJI0KESHUIO B
[Tepuonuueckoit cucreme /1. U.
Menneneesa

3nauenue llepuonnueckoro 3akoHa
JUIS pa3BUTUS HAYKU U IPAKTUKU. [].
N. Mennenees — y4€HbIN, IEAaror u
rpaxJaHUH

DNEeKTPOOTPULIATEIBHOCTh ATOMOB
XUMHUYECKUX DJIEMEHTOB

HNonnas xumMudeckas CBsI3b

KoBanenTHas IoJIApHasA XUMHUYECKasd
CBA3b

KoBanentHas HCIIOJIsIpHAasA
XUMHUYCCKasa CBA3b

CreneHb OKUCICHUA

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

bubnmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6nmorexa [IOK
https://m.edsoo.ru/00ada342

bu6nmoreka IIOK
https://m.edsoo.ru/00ada6bc

bubnunoreka LIOK
https://m.edsoo.ru/00ada824

bubmnoreka IIOK
https://m.edsoo.ru/00ada96e

bubmnoreka IIOK
https://m.edsoo.ru/00adaab8

bu6nmorexa LIOK
https://m.edsoo.ru/00adac34

bubnmnorexa LIOK
https://m.edsoo.ru/00adaab8

bubnunorexa LIOK
https://m.edso0.ru/00adaab9

but6mmorexa [IOK
https://m.edsoo.ru/00adae28

bubanoreka LJOK
https://m.edsoo.ru/00adb07



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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67

68

OKHUCIINTEIIN U BOCCTAHOBUTEIN

KonrtponsHas padora Ne4 o reme
«Ctpoenue aroMa. XUMUYECKast
CBSI3b»

O00011IeHIE U CUCTEMATU3AIUS
3HAaHUU
O00011IeHIE U CUCTEMATU3AIUS

3HAHUHU

O06001IeHYE ¥ cCUCTEMAaTU3 AL
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

6

bubnunorexa LIOK
https://m.edsoo.ru/00adb07
6

bu6nmmoreka [IOK
https://m.edsoo.ru/00adb48
6

bubnuoreka [{OK
https://m.edsoo.ru/00adb33c

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Tema ypoka

[Tepuonuueckuii 3aK0OH.
[Tepuoanueckas cucrema
XUMHUYECKUX dieMeHToR /1. .
MenaeneeBa

3aKOHOMEPHOCTH B U3MEHEHUN
CBOMCTB XMMUYECKUX HJIEMEHTOB
MEPBBIX TPEX MEPUOTOB
Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX BEILECTB

Bupl XMMUYECKOI CBSI3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK
KontponsHas padora Nel o reme
«IToBTOpEeHue u yriydneHue
3HAaHUI OCHOBHBIX Pa3/elioB Kypca
8 kimacca»

Knaccmbmcauml XHUMHUYCCKUX

peaKLIPII:I 110 pa3JINYHbIM IMIPU3HAKaAM

[TonsiTHE O CKOPOCTH XMMHYECKOU

pCaKkuu. IToHsATHE O TOMOTEHHBIX 1

TETCPOTCHHBIX PCAKIUAX

TlonaTne 0 XUMHUYECKOM
paBHOBecuH. DaKTOPHI, BIUSAIOIINE

KoanuecTBo 4acoB

Bcero

KonTpoabHbI
e padoTsl

IIpakTnyeckn
e padoThl

Jlara
H3y4YeHH
s

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b
6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6nmoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmorexa [IOK
https://m.edsoo.ru/00adbcb0

bu6mmorexa [IOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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12

13

14

15

16

17

Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O
PaBHOBECHUA

OKHUCIIUTETBHO-
BOCCTAHOBUTCJILHEBIC peaKLII/II/I

Teopust 31EKTPOTUTUUECKOIN
nucconuanui. CUibHbIE U c1a0ble
AIEKTPOJIUTHI

HoHnHbIe ypaBHEHHsI peakui

XHWMHYECKUE CBOMCTBA KUCIIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 3JEKTPOIUTHYECKON
JUCCOLUALUU

XHMMHYECKUE CBOMCTBA COJIEH B
CBeTe MpeACcTaBIeHU 00
ANEKTPOIIMTUYECKON JUCCOLUALIUU

[TonsTne o0 runponuse conen

O000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

ITpakTuyeckast padora Ne 1.
«Permienne s3xkcriepuMeHTATBHBIX
3a1au»

KonTponbnas padora Ne2 mo teme
«NEKTPOTUTHYECKAS

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/00add8b
2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d
4

bubmuorexa [JOK
https://m.edsoo.ru/00addd1
2

bu6mmorexa [IOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [IOK
https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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UcconHanmsa. XUMHUYECKUE
peaKkuru B pacTBOpax»

OO01mas xapakTepuCTHKA TaJIOTCHOB.
XUMHUYECKUE CBOMCTBA HA IPUMEPE
XJ0pa

Xnopooaopon. ConsiHasi KUCIIOTa,

XMMHYECKHUE CBOMCTBA, MOJyYCHUE,
MIPUMEHEHHE

[IpakTuueckas pabora Ne 2 o Teme
«[lony4yeHue coNTHON KUCIOTHI,
U3y4YeHHE € CBOMCTBY
Brruucnenust mo ypaBHeHUSIM
XUMHYECKHUX PEaKIIHii, eCIU OJUH
U3 PEareHTOoB JiaH B U30BITKE

OO6m1ast xapakTepucTHKa SJIEMEHTOB
VIA-rpynnsl

AnnotponHsle MOAU(UKALIUYU CEPBI.

Haxoxnenue cepbl u eé
COEMHEHHH B IPUPOJIE.
XHWMHUYECKHE CBOMCTBA CEPBI
CepoBonopoJi, CTpOEHHUE,
(bu3nuecKre U XUMUYECKHEe
CBOMCTBA

Oxkcunpl cepsl. CepHas KUCIIOTAa,
(bu3nuecKre U XUMUYECKHEe
CBOMCTBA, IPUMEHEHNUE
XHUMUYECKUE PEAKIINH, JISKAIINE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

bu6nmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6nmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edso0.ru/00ade802

bu6mmorexa [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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32

33

34

MOJTyYEHUSI CEPHOM KUCIIOTHI.
XHUMHYECKOE 3arpsi3sHEHUE
OKpY KaroIen cpeabl
COCIMHEHHSIMU CEPBI
Brrunciaenue MaccoBoil 10U
BBIXO0/Ia MTPOJIYKTA PEaKIUU
OO6m1ast xapakTepucTHKa JIEMEHTOB
VA-rpynmnsl. A3oT,
pacrpocTpaHeHue B IPUPO/IE,
(bu3HUYeCKre U XUMUICCKHE
CBOICTBaA

AMMuak, ero ¢puznueckue u
XMMHYECKHE CBOMCTBA, MOJTyYCHUE
Y IPUMEHEHUE

ITpakTuyeckas padora Ne 3 o Teme
«[lony4yenne aMMuaka, u3y4eHue
€ro CBOMCTB»

A30THas KuCNoTa, € pusnyeckue u
XUMHUYECKHE CBOICTBA

Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
ynoOpeHui. XuMU4ueckoe
3arpsi3HEHUE OKPYKaroLel cpeibl
COEJIMHEHMSIMU a30Ta

®docdop. Oxcun pochopa (V) u
dbochopnas kucnoTa, PU3NIECKHUE U
XMMHYECKHE CBOMCTBA, MOTyYCHUE

Hcnons3oBanne pocdaros B

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

bubmuorexa [JOK
https://m.edsoo.ru/00adeeab

bubmuorexa [JOK
https://m.edsoo.ru/00adf004

bu6nmoreka [JOK
https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

bu6mmorexa [IOK
https://m.edsoo.ru/00adf518

bu6mmorexa [IOK
https://m.edsoo.ru/00adf68a

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

KaueCTBE MUHEPATHHBIX
ynoOpeHuii. 3arps3HeHHe
MIPUPOJTHOM cpenbl hocdaTaMu
Yraepon, pacripocTpaHEHHE B

npupoe, pU3NIECKUE U 1 bubanorexa [JOK

https://m.edsoo.ru/00adfd9c

XUMHYECKHE CBOUCTBA

Oxkcupl yriaepoja, ux puznyeckue
U XMMHUYECKUE CBOUCTBA.

DKOJIOTHYECKHUE TIPOOIJIEMBI 1 bubmorexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
N bubmuorexa [JOK
VYrosjapHas KUCIIOTA U €€ COJIH 1

https://m.edsoo.ru/00ae006¢

[IpakTuueckas padora Ne 4 o Teme

"[losrydeHue yrieKuciioro rasa. 1 1 bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHaYaIbHBIE TOHATHS 00
OpPraHNYECKHUX BEIIECTBAX KaK O 1 bubmmorexa [IOK

p B https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepo/ia
Kpemunii u ero coequHeHust 1 Bubmorexa ITOK

p a1 https://m.edsoo.ru/00ae080a
ITpakTuyeckast paGora Ne 5.
Pemenne skcriepuMeHTaTbHBIX 1 1 bubnuoreka [IOK
3a7a4 o teMe «Bakneiimme https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COCIUHEHUS
KonrtponsHas padora Ne3 o reme

N bubmuorexa [JOK

«Baxueiinme HeMeTaUTbl U UX 1 1

https://m.edso0.ru/00ae0el8

COCAUHCHUA»


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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OOm1ast xapaKTepUCTHKA
XUMHUYECKUX 3JIEMEHTOB —
MeTaiioB. MeTanueckast CBsi3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. @u3ndyeckue CBOMCTBA
METaJIIOB

XHWMHUYECKUE CBOMCTBA METAJLIIOB.
DNEeKTPOXUMUYECKUN P
HaMpPsHKEHUH METaIOB

OO6m1re cocoObI MOTyYSHHS
MetasuioB. CrutaBel. Beraucnenus
M0 YPaBHEHUSIM XUMHUYECKHIX
peaxiuii, ecu OJJUH U3 PeareHToB
COJIEP>KUT MPUMECH

Ilonsatue o KOppO31uHu MCTAJIJIOB

Il{enouHbIC METAILIBI

OKCI/II[LI U TUAPOKCUJBI HATPUA U
KaJlusa

[IenouHo3eMeNbHBIC METAJIIBI —
KabIIUM U Maraui

Baxueiinme coeqMHEHNUSA KLU

O000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

JKEcTkoCTh BOABI U CIOCOOEI €6
yCTpaHCHUS

bubmuorexa [JOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156

bu6mmorexa [IOK
https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b2
bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [IOK
https://m.eds00.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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[IpakTuyeckas padora Ne 6 o Teme
"YKECTKOCTL BOJBI 1 METOIEI €6
ycTpaHeHus"

ATroMuHUNA

AMpoTepHbIE CBOIICTBA OKCHJIA U
THJIPOKCUIA

Keiaeso

OKCI/II[I)I, TUAPOKCUABI U COJIN
xenesa (11) u xxenesa (III)

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH

[IpakTuueckas padorta Ne 7.
Pemenue sxcnepuMeHTaIbHBIX
3ajJa4 no teMe «BaxxHenme
METaJUTBl U UX COCTMHEHUS

Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
U3 PEareHTOoB JIaH B U30BITKE WU
COJIEPKUT NpuMecH. Brruncnenus
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuuu

O0001IeHe B CUCTEMaTH3 AU
3HAaHUH

KonTponbnas padora Ne4 o teme
«BasxkHenmme MeTaaibl U UX
COEIMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/00aelae8

bubmuoreka [JOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edso0.ru/00ae1d86

bubmuorexa [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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BemwectBa u marepuassl B
MTOBCEIHEBHOM KM3HU YeIOBEKa
XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

Ponb xumun B periennu
HKOJIOTMYECKUX MPOOIeM
O06o01IeHre ¥ cHCTeMaTH3aIus
3HAHUU

O06o01IeHre U cCHCTeMaTH3aIus

3HAHUH

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

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

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

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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



Ipunooicenue 1 k pabouetl npoepamme

®opMmbl yuéTa padodeil MporpaMMbl BOCIIUTAHUS
B padoueii mporpamme no XuMuu

Pabouas nporpamma Bociutanust MBOY «Ilazsbckas OO peanu3yeTcst B TOM YKCIIE U Yepe3
MCIOJIb30BAHKME BOCITUTATEIBHOTO MOTEHIIMANIA YPOKOB XUMHH. DTa paboTa OCYIIECTBISIECTCS B CIEAYIOMINUX
dhopmax:

e [loOyxaeHue oOydaroImuxcsi COOMIOAaTh Ha YpOKEe OOLIENPHHATHIE HOPMBI IOBEIEHUS, IpaBUiIa
OOIIEHUs CO CTapIIMMHM (TIEJAarornyecKuMi pabOTHUKAMU) U CBEPCTHUKAMH (0OYYArOIIMMUCS), TPUHIUIIBI
y4eOHOW AUCHUIUIMHBI U CAMOOPTraHU3alllu.

e [IpuBiieueHue BHUMaHHUs OOy4alOIIMXCS K LIEHHOCTHOMY aclleKTy M3ydaeMbIX Ha YpOKaxX HpeAMETOB,
SIBJICHUM, COOBITH uepes:

— oOpaleHre BHIMaHUSI HA HPAaBCTBEHHBIE ACTIEKThI HAYYHBIX OTKPBITHH, KOTOPHIC H3y9YarOTCs B JAHHBIN
MOMEHT Ha yYpOKE; Ha SIPKUX JIesiTeNIel KyIbTyphl, YUCHBIX, IIOJIUTUKOB, CBA3aHHBIX C N3Y4YaeMbIMHU B TaHHBII
MOMEHT T€MaMH, Ha TOT BKJaJl, KOTOPBbIA OHU BHECIM B pa3BUTHE Halllel CTPaHbl U MUpa, HA JIOCTONHbBIE
MOpaKaHUs PUMEPHI X JKU3HU, HA MOTHBBI HX MIOCTYIIKOB;

— WCHOJb30BaHHE HAa YpoKax HH(POpPMALMH, 3aTparuBarolllell BakKHbIE COLMAIbHBIE, HPAaBCTBEHHBIE,
TUYECKHUE BOIIPOCHI

e lcnonp30BaHNE BOCIIUTATENIBHBIX BO3MOXHOCTEHN collep:kaHusl yueOHOro npeamera s GopMHUpOBaHUS
y OOY4YarolMXCsi POCCHUHMCKUX TPAJUIHMOHHBIX JTyXOBHO-HPABCTBEHHBIX M COIMOKYJBTYPHBIX LEHHOCTEH
yepe3 1oA00p COOTBETCTBYIOIIUX TEKCTOB JUISl YTEHUs, IPOOJIEMHBIX CUTyalui Ui 0OCY>KAEHUsS B Kilacce,
0OBEKTOB IS BBIMOJIHEHUS.

e nunmupoBanue o0OCYXJEHHM, BbICKAa3bIBAHMI CBOEro MHEHMsSI, BBIPAOOTKH CBOEr0 JIMYHOCTHOTO
OTHOUICHUS K M3y4aeMbIM COOBITHSIM, SBICHUSM, JIUIAM, IIPOU3BEICHUAM HCKYCCTBA.

e BkiroueHue B YpOK UTPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT MOJAEPKaTh MOTUBAIMIO O0YJarOIUXCs K
MOJYYECHUIO 3HAHWHM, HAJAQKWBAHUIO IO3UTHUBHBIX MEXKIUYHOCTHBIX OTHOLICHHH B Kjacce, MOMOTaOT
YCTaHOBJICHHUIO TOOpOKENIaTeIbHONU aTMOC(EPHI BO BpeMsl ypoKa.

e [IpuMmeHeHue Ha YPOKEe MHTEPAKTUBHBIX (POpPM pabOThI, CTUMYIHPYIOIIUX MMO3HABATEILHYIO MOTHBAIIUIO
00 yYJarOIIHIXCA.

e [IpumeHenue TpymnmnoBoil paboThl Wi pabOTHl B Mapax, KOTOPHIE CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB
KOMaH/IHOHM paboThl U B3aUMOJICHCTBHIO C JPYTUMU 00 yJaIOITIMHUCS.

e BriOop m MCHONB30BaHME HA YPOKaX METOJIOB, METOAWMK, TEXHOJOTHH, OKa3bIBAIOIINX BOCIUTATEIHHOE
BO3JICHCTBYE HA JUYHOCTH B COOTBETCTBUH C BOCITUTATCILHBIM HJICAIOM, LIENIBIO M 3aJja4aMy BOCITHTAHMS

- METO/Ibl KOHTPOJISI 1 CAMOKOHTPOJIS,

- METOJIbI CAMOBOCITHTAHMS,

- METO/Ibl TIOOIIPEHUS,

- METOJIbI (HOPMUPOBAHUS COZHAHUSA,

- METO/bI YOCKICHHUS.

¢ lHunmupoBaHue U NOJAEPIKKa UCCIIEOBATEIbCKON IEATEIBHOCTH IIKOJIBHUKOB B JOpME OpraHu3aliu
TPYNIOBBIX U HMHIUBUAYAIbHBIX HCCIEAOBAaHUN (MUHH-HUCCIIEIOBAHMI), BKIIOYEHHE B YPOK Pa3IMYHBIX
UCCIIEZIOBATENbCKUX 3aJlaHMil M 3a/ady, 4YTO JaeT BO3MOXKHOCTh OOYYalOIIMMCS NPUOOPECTH HaBBIKU
CAMOCTOSITEJIBHOTO PEIICHHS TEOPETUYECKOW MpoOIeMbl, TeHEpUpOBaHUA U OGOPMICHHS COOCTBEHHBIX
TUIIOTE3, YBAXKUTEIBHOIO OTHOLICHUS K YY)KUM MJIEsIM, yOJIMYHOIO BBICTYIUICHHSI, apIyMEHTUPOBaHUS U
OTCTaWBaHMsI CBOEU TOYKH 3PEHHUS.

® VYCTaHOBJIEHHWE YBAaXXUTEIbHBIX, JIOBEPUTEIbHBIX, HE(POPMAJIBHBIX OTHOIIEHUN MEXKAY YUUTEIEM H
YUEHHKaMH, CO3[JaHNE Ha YPOKaX SMOLMOHAITBHO-KOM(POPTHOM CPEIbI.



