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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeaLHOM MPOrPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnogaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o XxuMuM NOa€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUIA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHUE IO
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH IMpeaMeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XMMUU Ha YPOBHE 1ieJIeld U3y4eHUs MPeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEILHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MNPEACTaBICHUS O B3aUMOIIPEBPAICHUSIX
PHEPTrUM M 00 HBOJIOIMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUS U
dbopMHpoOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIEesTEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsia HA €JMHCTBO MPUPOAbI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH 00YUaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

Jlanuble HampaBiieHUs B OOYYEHHHM XMMHUHM OOECIEUYHMBAIOTCA CIEHH(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOro noaxona k €€ musydeHnro. CoaeprkaHue CKIIAJbIBAECTCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHSL:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKUIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOIYyUYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C TMPUBJICYECHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YE€JIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOpalieHusi ¢ BEUIECTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO PEHICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBHi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YHArOIIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0med (YHKUMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHHA OOBICHATH W OIEHUBATH SIBJICHUS
OKPY’KaIOIIEr0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh HUX IMpPHU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JI€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyarommxcsd T'yMaHUCTHUYECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYUYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3y4yeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCcTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudgeckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOcHUTENbHAass aTOMHas Macca.
OTHocuTeNnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoCBs3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYEeCKUEe U XUMHUUYECKUE SBJICHUS. XUMHUECKasd pPEeakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKHUe ypaBHeHUs. Kiaccudukanus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu pabOThl B JIAOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O0O0pa3loOB HEOPraHMYECKHX BEIIECTB, HAOIIOACHHUE
¢u3nueckux (MJIaBJIEHUE BOCKAa, TasHUE JbJa, PAaCTUpPAHHE caxapa B CTYIIKE,
KUTICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) sSIBJIICHUMN, HAOMI0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoOJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3Y4YeHHUE CIOCOOOB pa3feICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpPOBaHUE,
BbITIApUBaHUE, AUCTHWUIAIMA, XpoMaTorpadusi, MPpoBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeline npeacTraBuTe M HEOPraHUYECKHUX BElIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopos — 3nemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B TpupoAe, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsbl



MOJYYEHHs] KHUCIOpOJa B Ja0opatopud H MOpOMbIIIIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIsS KACIOPOoaa.

TennoBoit 3 (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

MonsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTtBOpoB B IpUpOZi€ U B KU3HU 4eloBeka. KpyroBopot Boabl B MPHUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuil. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasywoniue (OCHOBHBIE, KHCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcunoB. Dusnyeckue W XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axkruBHoctn meramnoB H. H. bekerosa.
[TonydyeHune KUCIoT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEAECIICHUE CONECPKaHUS KUCIOpOAa B BO3AYyX€E, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M W3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3liaMH OKCHUJIOB H
OMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojoposa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOEHHOCTEH pPacTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IIPUTOTOBIIEHUE PpPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAIIOB),



WCCJIEIOBaHUE OO0pa3I0OB HEOPraHWYECKWX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOrO0 METajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnonmueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ou3nueckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siAep. M3oTomnbl. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJnyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [leprnoanveckoi CuCTEMbl XUMHUECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MennpeneeB — y4y€Hbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (TOJIsipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporniecchl OKUCIIEHUS U BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHUS ).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIB30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE MOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnogmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUI U HX
COCMHCHUNM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeIroBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTalnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMu4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[lonsaTne o xumMruyeckoM paBHoBecuu. DakTOpBI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEaKIUU U TMOJOXKEHUE XUMUUYECKOTO
pPaBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKkiuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHUEM  METOJIa
3JIEKTPOHHOTO OasaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. Y cloBUsI MPOTEKAHUS peaKIMid HOHHOTO OOMEHa,
MOJHBIE U COKpalll€éHHbIE HMOHHBIC YypaBHEHHs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHWYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3UYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCAa NWCCOLMALMN KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX — IPUMEPBI  OKUCIIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeI0YaMH). XJIOPOBOJOPO/I.
CosnsiHass KHUCIIOTAa, XMMHUYECKHUE CBOMCTBA, IMOJydyeHUE, NpumeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAaXOXJCHHUE B MPUPOJIE.

OO6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (U3MYECKUue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBoOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XHUMHUYCCKHE CBOMCTBa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenu(puyeckue). XHUMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ coeIWHEHUH B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIECHUS. A30T, paCOpPOCTPAaHEHUE B MPHUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUEeCcKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ayoTpornHele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XMUMHUUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaToB B KaYECTBE MUHEPATBHBIX YIOOPEHUN.

OOmas xapakrtepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PpPAcIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
¢u3nuecKkue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHUe MpPOOJIEeMBbl, CBSA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ conM, uX (PU3NYECKUe U XUMHYECKHUE CBOMCTBA,
nojlyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COETUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX MepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLIECTBAX: KHUpPax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM UeEJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHYECKHE CBOMCTBA, IMOJYyYCHHE H
npuMmeHnenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHust 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTenbHble MaTepHalbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJIB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3Y4YEHUE XHMHUYECKHX CBOMCTB
pa30aBICEHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON pPeaKIK Ha Cynbdar-
WOH W HAOJIOJIeHHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX yIOOpEeHUM, MOydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
WX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUTMYECKUX peIIETOK anMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHue, coOupaHue, pacrio3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MNPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumuueckux daemeHTtoB J[. N.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTauioB. Du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIoCcOOBI TIONy4eHHUs MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIECHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoamyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mEenouYHbIX METAUIOB W UX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUs KalblUs (OKCHUJI, THUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA AFOMUHHSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA M THIPOKCH]IA
aJIIOMMHHUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpneneeBa, CTpOEHHE aToMma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIECHME ¢ oO0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBaAMH, M3Yy4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCITOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbIHS, aJIOMHHUS, IIUHKA, JKEJe3a
(I1) u xenesza (III), mequ (1), HaGrOEHNE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAMU HATpusi, KaJlus U Kajiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a71a4 Mo TeMe « Baxknenime
METAaJlJIbl U UX COCIMHCHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecrBa u Marepuanbsl B MOBCEIHEBHOM JKM3HM 4eJOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObiTy. [lepBasi momoinb npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeibHas TOomycTUMast
KOHIIeHTpatus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemeHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmuoie ceazu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHU],
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacCTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CIulaBbl, (PU3MUYECKHE BEIUYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MHHEpadbl, TOPHbIE MOPOJBI,
10JIE3HBIE UCKOIAEMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XoAe OOyYeHHs XHMUU B €IUHCTBE y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT ITpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANTM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIlIMpEeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4yHOMY HACIEIUI0, TTOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MOpPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4EOHOMCCIEAOBATEIbCKOW,  TBOPYECKOM W APYrMX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOINM B TIpollecCe OTOM Yy4eOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJAECHHWE M TIOCTYNKU CBOUX TOBApHUILIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPECTABICHUSI O BEIIECTBE M XMUMHUYECKOW pEakiMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH WU COCTABIISIONIUE
OCHOBY I TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XUMHUHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA TMOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMH TEKCTaMM, CIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOIsl, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEANbHON KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyaa pa3IinyHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIEeHOM po(eCCUOHAIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpeEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CYLIECTBOBaHMUS, TOHUMAHUE [IEHHOCTH 310POBOTrO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJIydaeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell MX peleHuss MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYYHBIE MOHATHS (3aKOH, TeOopus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MpPeAMETOB (HOPMHUPOBATH IMPEACTABICHHUE O IETOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBACHEHUS OT/ACIBbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHAYKTHUBHBIC, JCTYKTUBHbBIC, TI0 aHAJIOTHUH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHMHYeckas (opMysa M ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh U XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKHA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHii,
BBIBJIAITE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaE€MbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJii (OPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3ynbTaT, popMmyaupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U ()OPM MPEACTABICHUS, IMOTYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHeTa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX J@HHBIX, HEOOXOJUMBIX JUIS BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOWpATh ONTUMANBHYIO (hOpMY MpeAcTaBIeHUs UHpopMauu 1
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENHCKON JEATEIPHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juanora M (WJIM) IOUCKYCCHM) IIO
CylIecTBY  OOCyXJaemMol  TeMbl, (POPMYJIHPOBATH CBOU  MNPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMS MPEJI0KEHHOM 3aa4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (71a00paTOPHOrO OIbITA,
nabopaTopHOi pabOTHI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUs1 y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPM  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIBHO ONPENEHATh LENH JAEATEbHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHUsl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBAThH
MPEJIOKEHHBIM  QITOPUTM  JEUCTBUUA TNIPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pE3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, CcrHenupuIecKue I TPEeAMETHOW ob0macth «XHUMHS», BHUIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKlus, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiinu,
AIpO aToOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(MporieHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENeNsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUS, 3aKOHa ABOTraJipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibeie u
OOJNBIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHbIE HMMEIOTCS B
tabmune «llepumomnueckas cucTeMa XuMmudeckux diemernToB J[. U
MeHneneeBay € UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEHTa 10 ¢dopmyre
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
W CUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluio, Kiaccudukaluio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClieloBaTh  NpaBWJaM  TMOJB30BAaHUSA  XUMHUYECKOM  MOCylod U
7abopaTopHbIM  000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MAacCOBOW JIOJIEM PaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  HKCIEPUMEHTHI  TIO
pacmo3HaBaHHUIO PACTBOPOB IIEIOYEH M KUCIIOT C IMTOMOIIBIO WHIUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xoHIily o0yueHus B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’KHOE BENIECTBO, BAJCEHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUYIECKast CBs3b, TEIIOBOU 3(PdeKT
peakiuuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIIEHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peaKUuH, MPEAeSbHO JOMyCTHUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIINM;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNICIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH W XapaKTepHU30BAThH
Tabnuunyo Gopmy Ilepuogmyeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpymnmna (b-rpynma)», manbie u  OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUMYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBY Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUs PEAKLMA MOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca dTUX PeaKInii;

e TPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIUHCIATH OTHOCUTENBHYIO MOJIEKYJISAPHYIO H MOJSPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMeHTa 1o (opmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

e COONIONATH  NpaBWIA  MOJB30BAHMS  XUMHUYECKOM  mOCyIoll M
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSIMH 1O BBIITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O W COOMPAHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TMPUMEHATH OCHOBHBIE OMEPAIMU MBICTUTEIHHONU JIEATEIbHOCTH — aHaJIu3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATH3allUI0, BBISBICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (pealbHBIA H
MBICJICHHBIN).

KOPPEKIIMOHHAS PABOTA IJ1 YHAIIIUXCA C OB3

B OCHOBY MPOrpaMMBbl KOPPEKIIMOHHOMN paboThI TTOJIOKEHBI
OOLIEANIAKTUYECKME M CIEUHAJIbHbIE TPUHLUINBI O0IIe M cheuuagbHOU
nepaarorukd. OOLEAUIaKTUYECKUE MPUHIMUIBI BKIOYAIOT MPUHLIUI HAYYHOCTH;
COOTBETCTBUSI  LieJell W coaepxaHuss  OOy4eHHS  TOCYJIapPCTBEHHBIM
oOpa3oBaTeNbHBIM  CTAaHJApTaM; COOTBETCTBUSA JIUAAKTUYECKOro  Ipoliecca
3aKOHOMEPHOCTSM YYEHHMsI; JOCTYITHOCTH U IPOYHOCTH OBJIAJICHHS COJEPKAHUEM
OOy4YeHHMsI; CO3HATEIbHOCTH, AKTUBHOCTH W CAMOCTOSITEIBHOCTH OOYyYarouIuxcs
OpyU  PYKOBOJAILIEH pOJM Y4YUTENs; MPUHLUII €AMHCTBA 00pa3oBaTesbHOM,
BOCIIUTATEIBHON U pa3BUBarolell (yHKIMI 00yUYeHUs.



CrenuanbHble  TPUHLUIBL  YYUTHIBAIOT ~ OCOOEHHOCTH  OOY4YalOIIUXCS  C
OTPaHUYECHHBIMA  BO3MOXKHOCTSIMU  370pOBbSl  (IPUHIMI  KOPPEKIIMOHHO-
pa3BUBAIOIICH HANPABJICHHOCTH OOYy4YEHHMs, MPEANOoiaraloluii  KOPPEeKIUIo

UMCIOIIHNXCS HapyIICHUH u CTUMYJISIIHIO WHTEJUICKTYaJIbHOTO,
KOMMYHUKATHBHOTO W JIMYHOCTHOTO PAa3BUTHS, CUCTEMHOCTH; OOXOIHOTO IyTH;
KOMILJIEKCHOCTH).

[ear mnporpaMMbl KOPPEKIUOHHOI PadoThl — pa3padboTaTh CHCTEMY

KOMILJIEKCHOM MICUXO0JIOTO-NIEAArOrn4ecKoi U COUUaIbHOM NOMOIIM 00y4YaroIuMCs
C 0coObIMU 00pa30BaTEeNIbHBIMU MOTPEOHOCTSIMH, HANpaBICHHONW Ha KOPPEKIIHIO
U/ KOMIICHCAIIUIO HEJAOCTAaTKOB B (DM3MYECKOM WM TCUXUYECKOM Pa3BUTUHU
JUIs YCHEIIHOTO OCBOEHHS HMH OCHOBHOM 00pa3oBaTENIbHON MpOrpaMMBI,
1po(heCcCUOHATILHOTO CaMOOIIPEEIICHHS, COLIMAIIN3ALIH, obecnieueHus
IICUXOJIOTUYECKON YCTOMYMBOCTHU CTaPIIEKIIACCHUKOB.

HGHB OIpCACIIEACT 3alaYH:

- BBISIBJICHHE 0COOBIX 00pa30oBaTelibHBIX MOTpeOHOCTEHN oOyyaromuxcsa ¢ OB3,
WHBAJIMIOB, a TaKXe IOJPOCTKOB, IOMABUIMX B TPYIHYIO >XKU3HEHHYIO
CUTYaIINIO;

—CO3/IaHH€ YCJIOBUH JUIsl YCIIEUTHOTO OCBOEHUS IPOrpaMMBI (€€ 3JIEMEHTOB) U
IIPOXO’KJICHUSI HTOIOBOM aTTECTALlUU;

—KOppeKkuus (MUHHMHU3ALMSA) HMEIOIIUXCS HapyleHUH (JIMYHOCTHBIX,
PETYISATUBHBIX, KOTHUTUBHBIX, KOMMYHHKaTUBHBIX );

—o0ecreyeHne HENpephIBHOM  KOPPEKIMOHHO-pa3BUBalole paboThl B
€IUHCTBE YPOUHOU Y BHEYPOUHOU JEATEIBHOCTH;

—BBISIBJICHHE TPO(PECCHOHATBHBIX CKIOHHOCTEH, WHTEPECOB MOAPOCTKOB C
0coOBIMH 00pa30BATENBHBIMU MOTPEOHOCTSMU; MPOBEIECHUE PadOTHI MO HX
po(eCcCUOHATLHOMY KOHCYJIbTUPOBAHUIO, MPOPECCUOHATILHON OpUEHTALINH,
PO eCcCHOHATIBHOMY CAMOOIPEIEIICHUIO;

—OCYILECTBIIEHUE KOHCYJIbTATUBHOM pabOThl C MEJaroraMu, pOJIUTEISIMHU,
COLIMaJIbHBIMU PAOOTHUKAMHU, a TAKXKe MOTEHIIMATIbHBIMU pab0TOIaTENSIMH;
—IpoBeJieHNE HUH(POPMALIMOHHO-TTPOCBETUTENBCKUX MEPOTIPUSTHIA.

HepequL " COACPRKAHNE KOMIIVICKCHBIX, HHIUBUAYAJbHO OPUCHTHPOBAHHBIX
KOPPECKINHUOHHBIX MepOHpHﬂTHﬁ, BKJIIYAIOIINX HCIIOJIBb30BaHHE
HHINBHUAYAJbHBIX METOA0B oﬁyqunﬂ H BOCIIMTAaHUA, MpoBEACHUC
HHINBHUAYAJbHBIX H I'PYNIIOBLIX 3aHATHH 101 PYKOBOJACTBOM CIICHMUAJIMCTOB

HampaBnenusi KOppeKIMOHHONW pabOThl — JAHATHOCTHYECKOE, KOPPEKIIMOHHO-
pa3BUBAIOIIEe, KOHCYJIbTATUBHOE U HWHGOPMAIIMOHHO-TIPOCBETUTEIBCKOE —



CIIOCOOCTBYIOT OCBOCHHUIO OOYyYaIOIMUMHCS C OCOOBIMH 00pa3oBaTelbHBIMHU
NOTPEOHOCTSIMH  OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl  CPEIHEro OOIIero
00pa3oBaHMs, KOMIICHCAIIMA HMMEIOIIMXCS HApPYIICHUH pa3BUTHSA, COJCHCTBYIOT
npoGOPUCHTAIIMK M COLMAIN3AINN CTapIICKIACCHUKOB. JlaHHBIC HaIpaBIICHUS
pPacKphIBAlOTCS ~ COJEP)KATECIBHO B Pa3HBIX  OPraHU3alMOHHBIX  (opmax
JeSITETLHOCTH 00pa30BaTEIbHON OpraHU3aIny.

XapakTepucTHKA COlepKaHus

JlnarHocTu4eckoe HampaBjieHHe PadoThl BKIIIOYACT BBISIBICHHUE XapakTepa U
CYIITHOCTH HapylieHuid y moapoctkoB ¢ OB3 W WHBamMaoB, ompejelieHHue HuX
0Cco0BIX 00pa3oBaTeIbHBIX MOTPEeOHOCTEH (00mMX W crueruduyecknux). Taxke
M3Yy4aroTcsi 0coOble 00pa30oBaTelibHbIE MOTPEOHOCTH O0YYAIOIIMXCS, MTOMABIINX B
TPYAHYIO )KU3HEHHYIO CHUTYAITHIO.

JlmarHocTruyeckoe HaIpaBlIeHHE KOPPEKIIMOHHON paboTel B 00pa30BaTeIbHOMN
OpraHM3alMKd TPOBOIAT YUUTEIS-TIPEIMETHHUKHA U BCE CHEIUAIUCTHI (TICUXOJIOT,
creuanbHbINA IICUXOJIOT, JIoronen, nedeKTonor-onuroppeHone1aror,
cypaormnenaror, TU(IIonenaror).

Yuutens-npeAMETHUKH OCYIIECTBIIAIOT aTTECTALIMI0 00YYarOUIMXCsl, B TOM YHUCIIE C
OB3, no yuyeOHbIM NIpeaMeTaM B Hauyaje U KOHLE YYeOHOro roja, ONpelessitoT
JTMHAMUKY OCBOEHHS MMH OCHOBHOW 00pa30BaTEIbHOW MPOTpaMMbI, OCHOBHBIE
TPYIHOCTH.

Crenuanuctbl MPOBOAAT JUArHOCTUKY HapylleHUd u AudQepeHLrpoBaHHOE
orpezeneHne ocoObIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN MKOoNIbHUKOB ¢ OB3,
VWHBAJIMIOB, a TAKXKE IMOAPOCTKOB, MONABIIMX B TPYIHYIO KU3HEHHYIO CUTYaLHIO, B
Hayajie U B KOHIIE y4yeOHOro roja. B 3aBucuMocTH OT cocraBa oOydarommxcs ¢
OB3 B 00pa3oBaTeabHOM OpraHU3aluy K AMArHOCTUYECKOM paboTe MPUBJIEKAOTCS
pa3Hble CHELUAJINCTHL.

B cBoeit paboTe criennanucTsl opueHTUPYroTCcs Ha 3akntouenue [IMIIK o craryce
oOyvaronmxcs ¢ OB3 u Ha UWHAUBUIAYANBbHYIO NPOrpaMMy peadUIMTALIMU
unBanuaos (UI1P).

KoppexkunoHnHo-pa3BuBamwiiee HampaspjJdeHHe PpadoTbl MO3BOJSET MPEOAOJIETH
(KOMIIEHCUPOBaTh) WM MHUHUMHU3MPOBATH HEIOCTATKU TCUXUYECKOTO W/WIH
(bu3MYecKoro pa3BUTHsS MOAPOCTKOB, MOArOTOBUTH HMX K CaMOCTOSTEIbHOU
npo(ecCHOHANBHON ~ EATEIbHOCTH U BapUaTUBHOMY B3aMMOJICHWCTBHIO B
NOJIUKYJIBTYpHOM  oOmectBe. [l 3TOro  pasiuyHbBIMU  CHEUAIUCTAMU



(mcuxoyoroMm, JIOTOMEAOM, JAE(PEKTOIOrOM, COLHUAIbHBIM MEAaroroMm u 1Ip.)
pa3pabaThIBalOTCs MHAMBUIYAJIbHO OPUEHTHPOBaHHBIE paboune KOPPEKLMOHHBIE
IpOorpaMMbl. DTU MPOTPaMMBI CO3JIAIOTCS Ha AUCKPETHBIE, O0Jiee KOPOTKUE CPOKH
(ueTBepTb, TPUMECTP, TOA), YEM BECh YPOBEHb CpPEJHEro 00pa3oBaHuUsA, Ha
koTopeiii paccuutana [IKP. Ilostomy paboune KOpPPEKIMOHHBIE MPOTPAMMBI
SBJIFOTCSI BADUATUBHBIM U THOKUM HHCTpyMeHTOM [TKP.

Koppexkumonnoe nanpasinenue [IKP ocymectsisieTrcss B €IMHCTBE ypPOYHOM U
BHEYPOYHOU JESTEIBHOCTH.

B ypouHo#i jgesTenbHOCTH 3Ta paboTa MNPOBOAUTCS YACTUYHO YUHUTEISIMHU-
npeaMetHukamu.  lleneHanpaBieHHass peaiu3anust JaHHOTO  HAMNpaBJICHUS
MPOBOAUTCS TPYMIION CNEIUATMCTOB OpraHu3alluu: JOronea0M, ICUX0JI0orom (pu
HEOOXOJMMOCTH — CYpJOINEAaroroM, THU(IONEAaroroM, ThIOTOPOM H Jp.).
CrienuanucThl, Kak MpaBuiio, MPOBOAIT KOPPEKIIMOHHYIO pabOTy BO BHEYPOUYHOM
nesteapHOCTH. BMmecte ¢ Tem B ciydyae HEOOXOAMMOCTH OHHM TMPHUCYTCTBYIOT U
OKa3bIBaIOT MOMOIIb HAa YpOKe (CypAOIEenaror; ThIOTOP, COMPOBOKIAIOIINI
noapoctka ¢ JILII). B crapmeil mikoyie pojib THIOTOPOB MOTYT BBIIOJHSTH
OJIHOKJIACCHUKHM TOAPOCTKOB C OCOOBIMH 00Opa30BaTeIbHBIMU MOTPEOHOCTAMH,
noMorasi IIKOJIbHUKAM B TMEPEIBMKEHUU [0 3JaHUI0 U KaOuHeTaMm. OTa
JEeSATEIbHOCTh MOYKET OCYIIECTBIISTHCS HA OCHOBE BOJIOHTEPCTBA.

Koppekuuonnas padora ¢ 00y4aromMUMHCs ¢ HAPYIICHUSIMU PEYH, CIIyXa, OMIOPHO-
JIBUTATEJIBHOTO  ammapara, ¢  3aJ€pKKOM  TCUXHWYECKOrO0  Pa3BUTHUS, C
AyTUCTUYECKUMHU TMPOSABICHUSIMA MOXKET BKJIKOYATh CIEAYIOIINE HaIpPaBJICHUA
VH/IMBUIYaJIbHBIX Y MOATPYIIOBBIX KOPPEKIIMOHHBIX 3aHATUI: «Pa3BuTre yCcTHOU
U THCbMEHHOW peyu, KOMMYyHUKaum», «ColuaabHO-OBITOBAsS OPUEHTHUPOBKAY,
«Putmukay, «Pa3zButre sMOIMOHAIIBHO-BOJIEBOM CPEPhI».

Jli1st cniaGocCbIamux moIpOCTKOB, KPOME MEPEUUCIICHHBIX 3aHATUN, 003aTEIbHBI
WHIMBUTyaJIbHBIE 3aHSTHS TI0 PA3BUTHIO CIIyXa U (POPMUPOBAHUIO TPOUIHOIICHHUS.

Jlnst cnaboBUIAIIMX YYCHUKOB HEOOXOAMMO TPOBEICHHE WHANBUAYATbHON U
MOATPYIIIIOBON KOPPEKITMOHHOW pabOThI MO PA3BUTHIO 3PUTEIIHHOTO BOCTIPUSATHUS U
OXpAaHE 3pCHMUSL.

[TogpocTkamM, MOMaBmIUM B TPYAHYIO JKU3HEHHYIO CHUTYaIlMi0, PEKOMEHIOBAaHbI
3aHATHS C TICHXOJOTOM (Kak ¢ OOHMM, TaK W CO CIHEUHUAIbHBIM — TIpHU
HEOOX0MMMOCTH) 1O (OPMHUPOBAHUIO CTPECCOYCTOMUMBOTO TOBEIEHUSA, TIO
npeojojieHno  GoOuil U MOACIMPOBAHUIO BO3MOXKHBIX BapUAHTOB pPEIICHUS



po0IeM Pa3IMYHOTO XapakTepa (JIMYHOCTHBIX, MEXJITMYHOCTHBIX, COITUATBHBIX U
ap.).

3aJIoroM yCHEnIHOW peanu3aluy MporpaMMbl KOPPEKIIMOHHOM PaOOThI SIBISIETCS
TECHOE COTPYIHHUYECTBO BCEX CHELMAIMCTOB M IE€JAroroB, a TaKXe POJUTENEH,
IpeICTaBUTENIEH aIMUHUCTPALIMU, OPIaHOB ONEKU U IONEYUTEIbCTBA U JPYTHUX
COLIMAJIbHBIX UHCTUTYTOB.

CropHble BOMPOCHI, KacarloIUecs YCIeBAeMOCTH MIKOJIbHUKOB ¢ OB3, wux
MOBEACHUS, JUHAMUKH TIPOJBMKEHUS B PaMKaX OCBOEHHUSI OCHOBHOUM IpOrpamMmbl
oOydeHusi (KaKk TOJOXUTENbHON, TaK W OTPULATEIBHON), a TaKKe BOIPOCHI
MIPOXOXKJICHUSI MTOTOBOW AaTTECTAIlMM BBIHOCATCS Ha OOCYXIEHHE IICHXOJIOTO-
MeJarornueckoro KOHCWJIMYyMa OpraHu3allid, METOJUYECKUX OOBbEeIUHEHUN U
[IMIIK

KoncyabTaTuBHOE HampapjieHMe PadoOThl pEIIAET 3aJa4yd KOHCTPYKTHUBHOIO
B3aMMOJICUCTBUS TEJAroroB M CHEUUAIMCTOB IO CO3/JAHMIO OJArOnmpHsITHBIX
yCJIOBUH JJis1 OOy4YEeHUsI U KOMIIEHCAIIUM HEJIOCTAaTKOB CTapliekiIacCHUKOB ¢ OB3,
oTOopa M ajanTalluy COJEp)KaHus MX OOyuYeHUs, MPOCIICKUBAHUS ITUHAMUKUA UX
pPa3BUTHS WM IPOBEACHUS CBOEBPEMEHHOIO IIEPECMOTPA M COBEPLICHCTBOBAHHUS
IpOrpaMMbl KOPPEKIIMOHHOM paboThl; HENPEPBIBHOIO COIMPOBOXKACHUS CeMel
oOyuaromuxcs ¢ OB3, BKIIOYEHUS UX B AKTUBHOE COTPYJHUYECTBO C IMEAArOraMu
U CHeUaTUCTaMu:

—KoHcynbraTriBHOE HampaBiIeHHE MPOTrPaMMbl  KOPPEKIIMOHHONW PadOThI
OCYILECTBIISIETCS BO BHEYPOUHON M BHEYYEOHOUM NESITEIBLHOCTH MEAAaroromM
KJIacca W TPYIION CHEIUaIUCTOB: JIOTOIMEIOM, TICHX0JI0TOM, I€(PEKTOIOTOM,
COIMAJTBHBIM TIEarOroM.

—Ilemaror kmacca MNPOBOJUT KOHCYJIBTATUBHYIO pPabOTy C POIUTEISIMHU
IIKOJIbHUKOB. J[aHHOE HampaBiieHHE KacaeTcsi OOCYKIIEHHUS BOIIPOCOB
YCIIEBAEMOCTH W TIOBEJCHUS MOAPOCTKOB, BbIOOpAa W OTOOpa HEOOXOIMMBIX
MPUEMOB, CIOCOOCTBYIOIIUX ONTUMH3AIMU €ro oOydeHus. B oTmenbHbIX
CIIyJasX MeJaror MOXKeT MPEeIJIOKUTh METOJMYECKYI0 KOHCYJIbTAIIUIO B BHJIC
pekoMeHaIui (110 U3y4eHUI0 OTIACIBHBIX Pa3/IesioOB IIPOTrPAMMBI).
—IIcuxomor TPOBOAUT  KOHCYJIBTATUBHYIO  pabOTy C  IeJaroramw,
aIMUHUCTpAIIMEN MIKOJbI W poauTesiMu. Pabora ¢ memaroramu KacaeTcs
oOCyXJIeHHsI TTPOOJIEMHBIX CUTYalluid M CTpaTeTruil B3ammojeicTBus. Pabora
TICUXOJIOTa CO IIKOJBHON aIMUHUCTpAIIUE BKIIOYAET MPOCBETUTEIBCKYIO U
KOHCYJIbTATUBHYIO JICSITEIIBHOCTb.



—PaboTta mncuxosora ¢ pOAUTENSIMU OpPHUEHTUPOBAHA HA BBISBICHUE U
KOPPEKIUI0O HMMEIOUIMXCS Y HIKOJIbHUKOB MPOOJIeM — aKaJeMHUYEeCKUX H
JMYHOCTHBIX. KpoMe TOoro, ncuxosior NpuHUMAaeT akTUBHOE y4acTue B paboTe
o mpo(ecCHOHaTBLHOMY CaMOOIPEACICHUIO CTAPIICKIACCHUKOB C OCOOBIMU
00pa30BaTeNbHBIMU MTOTPEOHOCTIMHU.

—Jloronen peanuszyer KoHCyhbTatuBHOE Hampasienue [IKP B pabote c
NOJPOCTKAMU C HApYLIEHUSIMH pEYH, MX POJMUTEISIMH, MEJaroraMu, co
IIKOJbHOW aIMUHHCTpaIuel (1o 3ampocy).

—B xo71e KoHCynbTanuii ¢ TOAPOCTKAMHU ¢ HAPYIICHUSAMU PEUYU U POIUTEISIMU
CHEUaIUCT HHOOPMUPYET UX 00 OCHOBHBIX HAIPABJICHUSIX JOrOMEeIUYECKON
paboThl, ee pe3ylbTaTax; paccka3blBaeT O JAUHAMHUKE PEUYEBOTO Pa3BUTHS
IIKOJIbHUKOB, MX 3aTPyJIHEHHMSIX W NpeajaraerT peKoOMEHJaluuu IO
MPEOIOJICHUIO PEYEBBIX HETOCTATKOB.

—KoHcynbratuBHas padoTta joromneaa ¢ nefaroraMu BKIIOYAET: 00CYXKACHHUE
JUHAMUKH pa3BUTUS YCTHOW W NUCBMEHHOM peuYd YYEHUKOB KIacca, UX
KOMMYHUKAIIMM, B TOM YHCJE PEYEBOM; BBIPAOOTKY OOIIMUX CTpaTEruii
B3aUMOJICUCTBUS C YUYHUTEIIMH W JPYTUMHU CICIMAIMCTAMU; OIpPECICHHUE
BO3MOXKHOCTH U IL€JIECOOOPA3HOCTU HCIOJIb30BAaHUSI METOAOB U INPUEMOB
JIOTONEANYECKOW pabOThl Ha OTACNIBHBIX YpOKaX, a TaKX e allbTepHATUBHBIX
Y4€OHUKOB M Y4E€OHBIX MOCOOUH (ITpU HEOOXOUMOCTH).

—KoHcynbratuBHas paboTra ¢ aAMHUHUCTPALMEH IIKOJbI NPOBOJUTCS MPHU
BO3ZHMKAIOIIMX BOMPOCAaX TEOPETHYECKOrO0 W MPAKTUYECKOTO XapakTrepa o
cneruuke oOpa3oBaHUs U BOCIIUTAHUS MOAPOCTKOB ¢ OB3.

—JlegexTonor peamu3yeT KOHCYJbTAaTUBHYIO JEATEIbHOCTh B padoTe ¢
pPOIUTENSIMHU, TE€JaroraMu-IpeIMETHUKAMHU, TICUXOJIOTOM, JIOTONEJAOM H
IIKOJIbHOW ~ aJMUHUCTpPAIIME 10 BOIMpocaM OOY4YeHUsT ¥ BOCIUTaHUSA
MOAPOCTKOB c CEHCOPHBIMU (cITyXOBBIMH, 3pUTENLHBIMU) 17}
MO3HABATEJIbHBIMU HapylleHussMU. B pabore ¢ poauTensMu 0OCYKIaroTCs
NPUYMHBI aKaIEMUUYECKUX 3aTPYJHEHUN ITUX 00YUaIOIIUXCS U MPEAJIaraloTcs
WHUBUyaJIbHO OPUEHTUPOBAHHBIE PEKOMEHIAIUU IO WX MPEOJI0JICHUIO;
oOcyXmaeTrcss JIWHAMUKa YyclleBaeMocTH IKOIpHUKOB ¢ OB3  (kak
MOJIOKUTENIbHAS, TAK M OTPUIATEIHHAS).

—Cnenuanuct MOXET BBIOMpaTh W PEKOMEHIIOBAaTh  POAUTENSAM K
UCIIOJIb30BAHUIO JIOTIOJIHUTEIbHBIE MOCOOMs, Y4YeOHble W JUAAKTUYECKUE
cpenctBa oOydenusi. KoHcynbTaTuBHOE HampaBieHHe pabOThl ¢ MeJaroraMu
MOET KacaTbCi BOIPOCOB MOAUGUKAIMU W aJanTalld MNPOrpaMMHOIO
Marepuana.



HNHpopMaiHOHHO-NIPOCBETUTEIBCKOE HalpaBJIeHHE padoThI
CHOCOOCTBYET  pPaCUIMPEHUIO IIPEICTABICHUN BCEX  YYAaCTHHMKOB
00pa30BaTENbHBIX OTHOIIEHUH O BO3MOXHOCTAX JIIOJEH C PAa3IUYHBIMU
HapyLIECHUSIMA W HENOCTATKAaMH, IO3BOJIIET PACKPBITH PA3HBIE BapHAHTHI
pa3pelLICHHs CIOKHBIX )KU3HEHHBIX CUTYaLIAM.

JlanHoe  HampaBJeHHE CIEHUAIUCThl  pPEaTu3yloT Ha METOAMYECKHUX
OOBEMHEHUSIX, POAUTEIBCKUX COOpPAHUAX, TIEAATOTHUYECKUX COBETaX B BUIE
COOOIICHMM, Tpe3eHTAIMd W JOKIAJI0B, a TaKKe ICHUXOJOTHICCKUX
TPEHUHTOB (TICUXOJIOT) U JICKIIUH (JIoTome I, 1eEKTOIoT).

HampaBneHuss KOPpPEKIIMOHHOM paldOThl pEATM3YIOTCSI B yYpOYHOU U
BHEYPOYHOU JIESITENBHOCTH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJubHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pazgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 ’ bubmuorexa [JOK

’ MPAKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢

YyejaoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nuoreka [IOK

) peakunu https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 20

Pa3nes 2. Baskneiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
1 Boznyx. Kucnopog. Ilonstue 6 | bubnuoreka [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopon. Tlonsrue o kucimorax g | bu6nuoreka [IOK

) U COJIIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nuoreka [IOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 1 1 1 bubmuorexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH




[Tepuoanueckuii 3aKOH U

31 Ilepuoaunueckas cucrema 7 bubmmoreka [IOK
) XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7t41837¢c
MenpneneeBa. CTpoeHue aroma
XumMuyeckas CBS3b.
39 0 . g bu6nuoreka [IOK
’ KHCTHTEIRHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIINMH
bubmuorexa [JOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837¢c
PesehBHOE BOEMS 3 bubnnoreka IIOK
eep p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/esioB U TeM uudpoBbIie
Ne /i P Kourpoabnsie | Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zgea 1. BemmecTBo U XUMHYeCKHEe peakul
L1 [ToBTOpEeHMEe U yriayonenue 3HaHUN 5 1 bubnuoreka [IOK
’ OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnnoreka [JOK
’ peakuuin https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLUALIHS. 2 | | bubnnoreka [JOK
’ XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTasIbl M HX cOeIMHEHHS
1 OO1m1ast xapaKTepUCTHKA XUMUYECKHX 4 | bubnuoreka [IOK
) snemenToB VIIA-rpymimsl. ['anoreHsn https://m.edsoo.ru/7f41a636
OO61mas xapakTepruCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
’ PYyTIBL. £-Cp https://m.edsoo.ru/7f41a636
COCTUHCHUS
OO01mmas XxapakTepruCTHKa XUMHUIECKUX
2.3 anemeHToB VA-rpynnsl. A3oT, pocdop u ux 7 1 bubmmorexa LIOK
' PYIHBL. A30T, P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 bubmorexa HOK
' ) PYIHBL. S TACPOA https:/m.edsoo.ru/741a636
KPEMHUH U UX COSIMHECHUS
Wroro no pazueny 25




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

N bubmmoreka [JOK
3.1 Obmme crolicTRa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiiniie MeTaibl 1 UX COSIUHEHUS 16 hits://m.cdsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YeJI0BEKA 3 bubmmorera [TOK
) m P https://m.edsoo.ru/7f41a636
Htoro no paznemny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrpoabubie | I[lpakTuueckue
n/n Bceero u3yuyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
| [Ipenmer xumun. Posb XumMuu B KU3HA | bubnuoreka [IOK
yeJioBeKka. Tema 1 BellecTsa https://m.edsoo.ru/ff0d210c
2 ITonsTue 0 MeTogax MO3HAHUS B XUMHUH 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboTHI B 1a0OPaTOPUU U IPUEMBI | | bubnnoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTteie BemecTBa U cMecH. CriocoObl | bu6mmoreka [JOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pa6ora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK
8 | Ha TIPINEp https://m.edsoo.ru/ff0d28c8
OUYMCTKH NTOBApEHHOM COJIN)»
bu6mmorexa [IOK
6 ATOMBI U MOJIEKYJIBI 1
y https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTBI. 3HAKU | bubnmnoreka [JOK
(CMMBOJIBI) XUMHYECKHX JICMEHTOB https://m.edsoo.ru/ff0d2bed
8 [IpocTeie U COXKHBIE BENIECTBA 1 bubmmorexa [TOK
P - https://m.edsoo.ru/ff0d2a6c
bu6 OK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nomorexa 1

https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEILICCTB.

bu6mmoreka [IOK

10 Xumnueckas popmyna. BanreHTHOCTD
https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKUX JIEMEHTOB
1 OTtHOcuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuorexa [JOK
3JICMEHTA B COeIUHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bu6mmoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMHUYECKUE SBICHUS. bubnuorexa [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yciI0BHUS IPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnuorexa [JOK
XHUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust kKoaudyecTBa, Macchl
17 BEILECTBA [10 YPABHEHUSIM XUMUYECKUX bubmmorexa [IOK
. yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMHUIECKUX peakinui
bu6mmoreka [JOK
18 (coennHeHUs, Pa3I0KEHUS,
https://m.edsoo.ru/ff0d3£34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bubmuorexa [JOK
19 sHmukiIoneauct. O0o0IeHne
. https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTponbhas padorta Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAM https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecsk razos. CoctaB bubnnorexka [JOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e




npoctoe BeuiecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMICTBA

22 KHUCJIOPO/Jia (peaKIuu OKUCICHUS bubmmorexa [OK
poAta (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
Crioco0bI MOTY4eHHS KHCIIOPO/Ia B
23 nabopaTopun iqn OMBIHJJIerHOCTI/I bubmorexa HOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TernoBoit 3¢ ekt XuMUIecKoi
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUYCCKHUX PEAKIIHIX
TormumBo (HedTh, yroiab U METaH).
25 3ar ;13HeI§I/Ie(1;03 . a, CIIOCOOBI zzro bubmorexa HOK
p AYXa, https://m.edsoo.ru/ff0d4cda
IPEIOTBPAIIICHHS
[Tpaktuyeckas padora Ne 3 o Teme
26 «[lonmydyenne u coOupaHue Kuciaopoaa bubmmorexa [IOK
ya N p poa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €r0 CBONCTBY»
7 Bonopon — anemeHT u nipocroe bubnuoreka [IOK
BelecTBo. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)% duznyueckne 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bosopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
2 IT
? OFFITHE © [HETOTax 1 cox https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «Ilonmydenne u coOupanue BoI0po/a,

M3y4EHHUE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42




MomnsipHblii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEII[ECTBA ra3a Mo ero M3BECTHOM bubmmorexa [IOK
B Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA HIIM 00BbEMY
Brruncnenus 006EMOB ra30B 1Mo
34 ABHEHHUIO PeaKIIMy Ha OCHOBE 3aKOHA bubmmorexa [IOK
YPaB pediii i https://m.edsoo.n/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B
35 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [HOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. HacklenHbie
37 Y HEHAChIIIEeHHbIE pacTBOpbl. MaccoBas bubmmorexa [IOK
= p PBI. https://m.edsoo.ru/ff0d5b40
JI0JISl BEILIECTBA B paCTBOpE
[TpakTuyeckas padora Ne 5 o Teme
18 «[IpuroToBiieHHE PACTBOPOB C bubnnoreka [JOK
onpeaenEéHHON MacCOBOM J10er https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTpoasHnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIpl: COCTaB, KJIacCuUKaIs, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [OK
: P https://m.edsoo.ru/f0d664e
OKCHJIOB
42 OcHoBaH#usI: cOCTaB, Kinaccuduxams, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonyueHne u XuMU4YECKHE CBOMCTBA bubnunorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TosnydyeHnne u XxuMHu4YeCcKue CBOWCTBA bubmumorexa [IOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéBII) 101 )eHm{ XI/IMI/I‘IZEKI/IC bubmorera [JOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[TpakTuueckast pabota Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
43 ['eneTnyeckasi CBA3b MEXKIY KIIaCCAMU bubnnoreka [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9as50
bu6mmoreka [JOK
49 O06o01eHre 1 cucTeMaTu3alus 3HaHU
- t https://m.edsoo.ru/00ad9cb2
KonTponsHnas padora Ne3 no teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKU KIIACCHU(PUKAITUU
51 XUMUYECKUX ArieMeHTOB. [lonaTue o bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TpYIax CXOJHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U
bubmuoreka [JOK
52 [lepuoanueckast cucteMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. Y. MenaeneeBa
bu6mmorexa [IOK
53 [Iepuonpl, rpynmsl, HOATPYIIIHI

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. COCTaB aTOMHBIX

bu6mmoreka [IOK

54
anep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YECK
. bubnmoreka [JOK
55 aTOMOB 3J1IeMeHTOB [lepnonnueckoit
https://m.edsoo.ru/00adabbc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA IO €T0 MOJOKEHUIO B bubnmoreka [JOK
ITepuoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanueckoro 3akoHa s
57 pa3sBUTHSA HAyKU U npakTtuku. /1. 1. bubnnoreka [JOK
MeHieneeB — y4€HbIi, IEAAror v https://m.edsoo.ru/00ada96e
rpakJIaHUH
PesepBueiil ypok. O0001mEHE U
58 CI/ICTI;MaTI/BZp WS 3HAHWH / bubmorexa LOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas padboTa
KonTpoasHnas padora Ne4 o teme
59 «Ctpoenne aroma. XUMHUUECKas CBSI3b» bubnmorera [TOK
POCHHE aToMa. https://m.edsoo.ru/00adb486
/ Becepoccuiickast mpoBepodHasi pabota
60 DIEeKTPOOTPULIATETLHOCTH aTOMOB bubnuotexa [JOK
XAMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka IIOK
61 Honnas xumudeckas CBA3b nosmorexa I
https://m.edsoo.ru/00adac34
& KoBanieHTHast mossipHast XMMHYeCKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanieHTHast HETOSIpHAS XUMHYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CTeneHb OKUCTICHUS bu6mmoreka [IOK




https://m.edsoo.ru/00adae28

65 OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE | bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 O 1
KHCIHTEIH 1 BOCCTAHOBHTEIH hitps://m.edso0.ru/00adb076
PesepBueiil ypok. O0001IEHE U
67 CHCTI;MaTmZp WS 3HAHHUM I10 TEME 1 buGnnorexa LIOK
H https://m.edsoo.ru/00ad9cb2
«CTtpoenne atoMa. XUMHUUYECKAsl CBS3bY
68 Peseprublit ypok. O600IIeHNE U | bubnnorexa [HJOK
cUCTeEMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kounrpoubusie | Ilpakruyeckue
n/n Bcero u3yyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aK0oH.
| [Iepnonnueckas cucrema | bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH
. bubnuorexa [JOK
2 CBOMCTB XUMUYECKUX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HOMEHKIATypa | bubnnoreka [JOK
HEOPraHNYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMUYECKOI CBSI3U U TUIIBI 1 bubnuotexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponbHas padora Nel no reme
5 «IToBTOpEHUe U yriybaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
6 Krnaccudukanus XuMuueckux ] bubmuoreka [JOK
peaKuuii o pa3JIMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
bubmuorexa [JOK
7 peakuuu. [loHsTHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [JOK
8 @akTOpBI, BIUSAIOIMINE HA CKOPOCTh 1

XHUMHYCCKOHU PE€aKMU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOTI'O paBHOBECUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 nccouuanun. CUiIbHbIE U cia0ble bubmmorexa [IOK
A HHATHIH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIINI bubmmorexa LHOK
yp peart hitps:/m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEJCTaBICHUN bubnnorexa LIOK
pUII https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUICCKON AUCCOIUAIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 bubnnorexa LIOK
bes } hitps://m.eds00.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
14 IlonsTue o rmapoanse cojei bubmmorera [TOK
AP hitps://m.eds0o.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
ITpakTuueckas padora Ne 1.
16 «Penrenne skcriepuMeHTAIBHBIX Bubmorexa ITOK
P https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padora Ne2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOIINAIINI Eubmorexa IIOK
p a THATI. https://m.edsoo.ru/00addec(
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO6m1ast XapaKTeprCTHKA TaJOTeHOB.
18 XUMHUYECKHE CBOMCTBA Ha IIPUMEPE bubmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ColisiHast KUCTIOTa, bubnmoreka [JOK




XUMHUYECKHUE CBOMCTBA, MOJYYCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHHE
[TpakTuyeckas padora Ne 2 o Teme
20 «ITomydeHue consTHOM KUCTOTHI bubmmorexa [IOK
yi . . ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMCTB»
Boeruucnenust no ypaBHeHUSIM
21 XUMHUYECKUX PEAKIIUN, €CIIU ONUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
2 OO01as xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
3 Haxoxnenue cepbl 1 €€ coeTMHeHU N bu6mmoreka [JOK
B IIpUpoJie. XMMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo1, CTpOEHHUE, bubnnoreka [JOK
¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyecKkrue 1 XuMHUYECKHe bubmmorexa LOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHNE
XHUMUYECKUE PEAKIINH, JICKAIIHNE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
26 ITOJTyYEHUSI CEPHOU KUCIIOTHI. bubanoreka [JOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel Cpeibl COeAMHEHUSIMU
cepbl
7 Boruucnenune maccoBoii 1011 BeIX0Aa bubnmoreka [JOK
MPOAYyKTa peakIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprcTUKa SJIEMEHTOB bubnmoreka [JOK




VA-rpynisl. A30T, paclipoCTpaHEeHHE
B IIpupoze, Gpu3ndecKue u
XMMHYECKHUE CBOMCTBA

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

AMMHaK, ero Gpu3nvecKue u

29 XMMHYECKHE CBOMCTBA, MOJYYECHUE U bubmmorexa [IOK
> HOYE https://m.edso00.ru/00adf004
MIPUMEHEHUE
[IpakTrueckas padota Ne 3 o Teme
30 «IlonydyeHne amMmmuaka, U3y4yeHue ero bubmorexa LHOK
ol > YA https:/m.eds00.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIOTa, €€ (hu3ndeckue u bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B KaU€CTBE MUHEPATbHBIX

32 noOpeHuil. XUMUYIECKOe bubmorexa HOK
yA00p ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHUSIMU a30Ta
Dochop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHaﬂ KI/ICJ'I((i))Ta q)Q)IESI/I(lIe)CKI/Ie u bubmorera [JOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
Hcnonbs3oBanue pocdaTos B

34 KayecTBE MUHEPAJIbHBIX YIO0OpEHUH. bubnnoreka [JOK
3arpsi3HEeHUE TPUPOTHON CpEbI https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepoa, pacnpocTpaHeHuUE B

35 pu EI[C gmnﬁ){ecxie U XUMHYECKHE bubmmorexa [TOK

P P ’ https://m.edsoo.ru/00adfd9¢
CBOMCTBa
36 Oxcunsl yriaepona, ux pusnveckue u bubnmoreka [JOK

XUMHUYECKHE CBOMCTBA.

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




DKosorndeckue mpoodIeMsl,
CBsA3aHHBIE ¢ OKcHIoM yrieponaa (IV)

37 VYronbHasg KUCIOTa U €€ COU bubmmorexa [IOK
https://m.edsoo.ru/00ae006c
[IpakTrueckas padota Ne 4 o Teme

18 "[lony4yeHue yriieKuciaoro rasa. bubnnoreka [HOK
KavecTBenHast peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavasibHBIC TOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubnnorexa LIOK
https://m.edsoo.ru/00ae054e
COEAMHEHHMSX YIJIepo/ia
40 Kpemuuii u ero coequHeHus bubmmorexa LHOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubnmnoreka [JOK
«BaxHeimme HeMeTaJTbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHHUS»

KonTponbnas padora Ne3 no teme
42 «BaxHeimmne HeMeTaJTbl U UX bubmmorexa [TOK
https://m.edsoo.ru/00ae0e18
COEIUHEHHUS»
OO6mrast XxapakTepruCTUKa XUMUYECKHIX
3JIEMEHTOB — METAJJIOB.

43 Mertannuueckas CBSI3b U bu6mmorexa [IOK
MeTaIn4YecKast KpUCTaNInIeCKast https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METaJIJIOB
XUMHUYECKHE CBOMCTBA METAJIOB.

44 DIIEKTPOXUMHUYECKUH P bubmorexa [TOK

HanpsH>KEHUHA METaJIOB

https://m.edsoo.ru/00ael156




OO6u1re crnocoObl MOTyYSHHS
MetaiuioB. CraBel. Beraucienus no

45 aBHEHUSIM XUMUYCCKUX PEaAKIUU Eubmorexa ITOK
P peaKIiH, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MpUMECH
46 TlousaTue o0 KOpPPO3UU METATIIOB Bubmorexa ITOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 €JIOYHBIE METAJLIBI
H_[ https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ THAPOKCUBI HATPUS U bubnuorexa [JOK
Kallnus https://m.edsoo.ru/00ae14b2
49 Il{enr04YHO3EMENBHBIE METAILIIBI — bubmuorexa [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael15e8
50 Baxuelinme coeqMHEHNS KaJIbIIH Bubmorexa ITOK
A H https://m.edsoo.ru/00aec15e8
51 O0001IeHrEe U CUCTEMAaTU3AIUS
3HaHUH
JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmoreka [IOK
52
YCTpaHEHUS https://m.edsoo.ru/00aec1886
IIpaxtrueckas padora Ne 6 o Teme
53 "}IIZéCTKOCTL BOpLI 1 METOMEI €€ bubmorexa LHOK
" a A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
54 N — bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bu6 OK
56 Kenezo nomorexa I

https://m.edsoo.ru/00ae1d86




Oxcuipl, THIPOKCHJIBI U COJIU JKEJIe3a

bu6mmoreka [IOK

37 (IT) u xxene3a (1II) https://m.edsoo.ru/00ae35e6
53 O06001IeHre U cHCTeMaTH3aIus
3HaHUI
[TpakTuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIIbHBIX 337124 110 TEME bubnmoreka [JOK
«BaxHeime MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Brruncnenus no ypaBHEeHUsIM
XUMHUYECKHUX PEaKIIHii, €CIIi OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubnnoreka [JOK
COZAEPKUT IpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa IPOIYKTa
peakiuu
61 O06001IeHre U CUCTEMATU3AIIHS
3HaHUI
KonTponbnas padora Ne4 no teme
62 «BaxuHenme MeTauibl 1 UX
COCJIMHECHHU S
63 BemectBa u Mmarepuasi B bubnuotexa [JOK
MOBCEHEBHOM )KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE bubnuotexa [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHun bubnnoreka [JOK
HKOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O6o011eHNE 1 bubmoreka [IOK
66 .
crucTeMaTu3anys 3HaHUU https://m.edsoo.ru/00ae0dOa
67 PesepBHelit ypok. O600ICHNE 1 bubnmoreka [JOK




cUCTeEMAaTHU3alusd 3HaAaHUU

https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O6001eHue 1

cUCTeEMAaTHU3alusd 3HaAaHNUN

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)IG XUMHWYCCKUC ITOHATHUS)

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX [OHSATUH: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMpPOCTOE BEUIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTbD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJISIPHAsh Macca, MaccoBas JO0JIsI XUMHUYECKOIO
DJIEMEHTA B COCAMHEHUH, MOJSIPHBIA OO0BEM, XMMHUYECKas peakuus,
KIacCupUKallMsg  peaklHil: peakuud  COEAMHEHHUS,  Peakluu
pa3NOKEHUs, PEAaKIHMW 3aMEIICHHs, peakuuu OoOMeHa, JK30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIOBOM 3((eKT peakiuu, pacTBOp,

MaccoBas JI0JIs BEIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHATHU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JIi COCTaBi€HUSI (OpMYyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
MMOCTOAHCTBA COCTaBa, A4ATOMHO-MOJICKYJIIAPHOI'O YYCHUsS, 3aKOHaA

ABoraapo

L.5

ONpCACIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX

COCOAUMHECHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHE PEAKIUH (110 YHUCIy U COCTaBY

YUYaCTBYIOUIMX B PEAKIUH BELIECTB, 10 TEIJIOBOMY 3P QeKTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDHYIO U MOJISIPHYIO MAacCChI

BCIICCTB




1.8

BBIUHCIISATH MACCOBYIO JIOJIFO XMMHYECKOTO JJIeMEHTa mo ¢opMmyne

COCAMHCHUA,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIOJIEHUE,
U3MEpeHue,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHbld U

MBICJICHHBIN )

ITo Teme: «Bakuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

paCKpeiBaTb CMBICI OCHOBHBIX XHMHYCCKHUX TTOHATHH: OKCH I,

KHUCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OonpeaciIsATh NPUHAMJIIC)KHOCTh BCIICCTB K Ol'IpeI[eJ'IéHHOMy KJIaccy

COeIMHEHUH 1o Gpopmyiam

2.3

KHaCCH(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOJTBEPXkAasi OMNHUCAHHE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IMPOrHO3NpPOBATh CBOICTBa BC€IICCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHHUA XHMHYCCKHUX

HpeBpaHlCHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

cleloBaTh IpaBWIaM IIOJb30BaHUS XHWMHUYECKOW TIOCYlIOHM U
1a0opaTOpHBIM 000pY/IOBaHHEM, a TaK)Ke MpaBWiIaM OOpalIeHUs C
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIUSMHU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHHUIO M COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOpPOB C ONPEACIEHHOM MAacCOBOM JIOJIEM PacTBOPEHHOIO
BElIECTBa, MJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
paclo3HABaHUIO PpPAcTBOPOB IIEJIOYEH M KUCJIOT C IOMOIIBIO

MHAMKATOPOB (JakMyc, (peHoTaaert, METUIOPaHXK U IpyrHe)

2.7

MMpOBOANTD paC‘léTH 110 YPaBHCHHUIO XUMHYIECKOMN pcaknuuu

I[To Tteme: «llepmogmueckuii 3akoH u Ilepumogmueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN)

3.1

PaCKpeIBaTb CMBICII OCHOBHBLIX XHUMHWYCCKHUX TMOHSTHH: AApO aTroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHas 0p6I/ITaJ'IL, paaunyc atroma,

XUMHYCCKas CBA3b, IOJISIpHAd W HEIOJISIPHAad KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HOH, KAaTHOH, aHHOH,

CTCIICHb OKUCJICHHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

33

OINHKCHIBATh M XapaKTepH30BaTh TaOnu4Hyto ¢opmy Ilepuonnyeckoit
CHUCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3inyaTh IOHATUS «TJIaBHas
noarpynna (Arpynma)» u «aobouyHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IICPpUOabI

34

packpsiBaTh cMmbica [lepuonnueckoro 3akona /.M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHHE MEPUOIUYECKON 3aBUCUMOCTU CBOWMCTB
XMMHUYECKHUX DJJIIEMEHTOB OT UX MNoJIokeHus B llepuogmueckoii

CHCTCMC

3.5

COOTHOCUTH  0003HaueHWs, KOTOpble HUMEITCca B  Tabuuie
«Ileppuoguueckass  cucremMa  XUMHYecKux  anemeHtos  J.M.
MeneneeBay ¢ 4YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHYECKHX 3JEMEHTOB (COCTaB M 3apsl sjapa, oOliee Yucio

QJICKTPOHOB U PACIIPCACICHNUC UX 10 3JICKTPOHHBIM CJ'IOHM)

3.6

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCIUHCHHUAX

3.7

9 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HMOHHAas) B

HCOPTaHNUYCCKUX COCAUHCHUAX

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

1.1

PaCKpeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSITHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, JSJICKTPOJIHUTHYCCKAAd AUCCOIHALNA,
PE€aKiiuk MOHHOT'O O6M€Ha, KaTajJm3aTtop, XUMHUYCCKOEC PABHOBCECHC,
06paTI/IMBIe n HCO6paTI/IMBIC pcaKkuuu,
OKHCIIMTCIBHOBOCCTAHOBHUTCIIBHBIC pCaKkuu, OKHCIINTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,
aM(l)OTepHOCTI), XHUMHUYCCKas CBA3b (KOBaHeHTHaSI, MOHHAas,

MeTaJ’IJ’II/I‘-IeCKaH), KpUCTaJlNIMYCCKasd peméTKa, CIlNIaBbl, CKOPOCTb




XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKHUX MOHATHUA U

IIPUMCEHATH OTHU IMOHATHSA ITPU OIMMCAHUH BCHICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUUYECKOM IUCCOLMAIIMN KHUCIIOT,
niesioued M cojieil, MOJIHbIE M COKpalléHHBIE ypaBHEHUS peakuui

WOHHOI0 00OMeHa

1.4

PaCKpeIBaTh CYHIHOCTH OKHCIIMTCIBHO-BOCCTAHOBUTCIBbHBIX peaKI_[I/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

L.5

IIPOBOJUTH PACUEThI 110 YPABHEHHUIO XUMUYECKOU peaKkiuu

IlIo Ttemam: «HemeTramnel W ux COCAUMHCHUA» H «MeTtanmiael U HX

COCAUHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U criennpuIecKne XuMHUIeCKre
CBOMCTBAa TPOCTBIX U CIIOKHBIX BEIIECTB, MOJTBEPKAasi ONMUCAHUE
pUMepaMU MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHUN COOTBETCTBYIOLINX

XUMHYECKHUX PEaKUi

2.2

COCTAaBJIATbL YPAaBHCHUA pCaKHHﬁ, MOATBCPKAAIOIMUX CYHICCTBOBAHHNC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX
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CIEOBaTh MpaBUJaM IMOJb30BAaHUS XUMHUYECKOW MOCYIOH U
1abopaTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a00PaTOPHBIX XMUMHUUYECKUX OMBITOB IO MOJIYYSHHI0 U COOMPAHMIO

ra3o00pa3HbIX BEILECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

OPOBOJUTh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM MYyTEM XJIOPU-,
Opomuza, wuoauia, Kapbonar, ¢ocdar, cumuKaT, cyabdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3YYCHHBIX METaJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNMYCCKUX BCIICCTB

[To Teme: «XuMus 1 OKpy>KaroIas cpea

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IIK

BCIICCTBA; KOPPO3Ud MECTAJIIIOB

3.2

IMPUMCHATE OCHOBHEBIC OII€panuu MBICIINTETbHON JACATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, O00O0OIIeHNe, CHUCTeMAaTHU3AINIO,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS H3Yy4eHHUS
CBOﬁCTB BCHICCTB MU XHMHUYCCKHUX peaKHHﬁ; eCTeCTBeHHOHay‘-IHLIe
METO/BI IO3HAHHSA — HAOJIOJAEHHE, H3MEPEHHE, MOJEIMPOBAHNE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM Ye€IOBEKa. XHMHUS B CHCTEME HayK.
Tena m BemiecTtBa. @U3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsaTue 0 MeTodax MO3HAHUS B XMMHUH. UHCTBHIEC BEIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue d1eMeHThbl. CHMBOJBI  XUMHYECKHX

3JICMCHTOB. HpOCTLIe H CJIOXKHBIC BCIICCTBA. ATOMHO—MOHGKyanHOG YueHUue

1.4

Xumnueckas popmyina. BaleHTHOCT aTOMOB XMMHYECKUX SJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTENbHAas ~ aTOMHas  Macca.
OTtHOocuTeNnbHAs MOJIEKYJIIpHAs Macca. MaccoBasi 10/l XUMHUYECKOTO 3JIEMEHTA

B COCIMHCHHNU

1.5

KommuectBo BemecrBa. Monb. Mossipaas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacué€rel mo dopmymnam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

dOu3nyeckne U XUMHYSCKHE SBICHHSA. XHMHYSCKaAs pCakuug u e€ IMPU3HAKH.
3aKkoH COXPAaHCHUS MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KJ'IaCCI/I(pI/IKaI_[I/IH

XUMHUYECKUX PeaKiuii (COCIUHEHMS, Pa3JIOKEHUS, 3aMeIeHUsI, 0OOMEHA)

1.7

XUMHUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCYI0M, C MpaBUIaMu
pabotel B JabopaTopur W TpuéMaMH OO0pallleHus C J1abOpaTOPHBIM
o0OpyJOBaHUEM, HU3y4yeHHE W ONHUCAaHHWEe (PU3UUYECKUX CBOMCTB 00pa3loB
HEOPTraHMYECKUX BeUIecTB, HaOmoneHue Qu3myecknx (TUIaBIEHUE BOCKA,
TasHUE JIbJIa, paCTHUpPaHHUE caxapa B CTYIKE, KUIEHUE W KOHJAEHCAIUs BOJAbI) U
XUMHYECKUX  (TOpeHHE CBEuYd, MpOKaJMBaHWE MEJHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE MeNa C KHCJIOTOW) SBICHUH, HAOIIOJEHHWE M ONHCAHUE
NMPHU3HAKOB MPOTEKaHWsS XHUMHYECKMX peaknuid (pa3joKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTBI C XJOpPHJIOM Oapusi, pa3jokKeHue
ruapokcuaa meau(Il) npu HarpeBaHuu, B3auMOJEICTBHE JKeie3a ¢ PaCTBOPOM

comu Meau(1l), m3yuenue crnocoboB pazaencHusi cMeceit (C MOMOIIBI0 MarHUTa,




¢ubTpOBaHMe, BBHIAPUBAHHUE, AUCTHIULILUA, Xpomarorpadus), mpoBeaeHue
OYMCTKH [TOBAPEHHOH COJIN, HAOJIIO/ICHUE U OITMCAHUE PE3yJIbTaTOB IPOBEIECHUS
OIIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHMsS MAacChl, CO3JaHUE MOJICIIEU

MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxueimue MMPEACTAaBUTECIIN HCOPraHMYECKNX BCIICCTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucimopoa — simeMeHT M mpocroe
BemlecTBo. HaxoxneHue kuciopona B mpupoje, (pusmuyeckue U XUMHYECKHE
cBoiicTBa (peakiuu ropenus). Oxcupapl. Ilpumenenue kucmopona. CrocoOb!
MOJIy4eHHUsl KHUCIOopoJa B JabopaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUcIoposa B mpupoze. O30H — alIoTponHas MogU(UKALIUS KHCIOpoIa
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TernoBoii 3P PeKT XUMHUUECKON peakIui, TePMOXUMUYECKUE YPAaBHEHUS, IK30-
Y SHJIOTEPMHUUYECKHUE Peakiuu. TOTUIMBO: Yyrojib U MeTaH. 3arps3HeHue BO3/1yXa,

YCUIICHHUEC ITAPHUKOBOT'O Bq)(l)eKTa, pa3spymieHue O30HOBOI'O CJI0A
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Bonopon — anemeHT U npoctoe BemiecTBo. HaxoxaeHue Bojopojia B MPHUPOJIE,
(¢u3NYecKre W XWMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYCHUS.

Kucmorts! 1 conmu
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MousipHblii 00BEM ra3oB. Pacu€rbl 10 XMMUYECKUM ypaBHEHUSM

2.5

@dusnyeckue cBoiictBa Boabl. Boma kak  pactBopurens.  PacTBOpBL
HaCI)IHIGHHBIG N HCHACBIIICHHBIC PACTBOPLI. PaCTBOpI/IMOCTL BEIICCTB B BOJEC.
MaccoBasg nons BemecTsa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B HpupoAe M B KHU3HM 4enoBeka. Kpyrosopor
BOABI B TpuUpoJe. 3arps3HEHHE MpPHUPOAHBIX BojA. OxpaHa M OYMCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanust neopranmdeckux coeaunenuid. Oxcunbl. Krnaccudukarus
OKCHJIOB: cojeoOpasyromue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okxcugoB. dusmueckne U XUMUYECKHE

CBOMCTBa OKCHJIOB. HonyquI/Ie OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHoOBaHUM: MIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBanuil. du3ndeckue u XUMHUYECKHUE CBOWCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUA

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucnor. dusnueckue u
XHUMHUYECKHE CBOMCTBa KHCIOT. Psan aktuBHocTH MeTaiuioB H.H. bekerosa.

[Tonyuyenue kucimot

2.9

Comu. Homenknarypa coseil. @U3NYECKME M XUMHUYECKHE CBOWCTBA COJIEH.

[Tonyuyenue conen




2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGIII/IHCHI/Iﬁ

2.11

XUMHUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEACICHUE  COAECpKaHUs
KHUCJIOpOAa B BO3JyXe, IOJy4yeHHEe, cOOMpaHME, paclo3HAaBaHHE U M3Yy4YEHUE
CBOWCTB KHCJIOpO/a, HAOII0IeHNEe B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM U
YCIIOBMSI BOBHUKHOBEHUS M IIPEKpallleHus] ropeHus (1moxapa), 03HaKOMIICHHE C
o0Opa3llaMu OKCHJIOB U OIMCAaHME UX CBOWCTB, IOJy4eHHe, COOMpaHue,
pacro3HaBaHME U M3y4€HHME CBOWCTB BOJOpoJa (IOpEHHue), B3auMoJeicTBHE
Bogopoaa ¢ okcugom meau(ll) (Bo3aMoKHO MCTOIB30BaHUE BHACOMATEPUATIOB),
HaOmtozeHne oOpa3loB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIIENOBAHUE
0CcOOEHHOCTEH pacTBOPEHHs] BELIECTB C PA3IUYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOM JOJEH pacTBOPEHHOIO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeTaylaMu (HaTpUEM U KaJbIHEM)
(BO3MOXXHO HCIIOJIb30BAaHME BMJICOMATEpUANIOB), OINPE/IEICHUE pPACTBOPOB
KHCIOT M IIEJIOYedl C IOMOMIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE OOpPa3loB
HEOPraHMYECKUX BELIECTB pPA3JIMYHBIX KJIAacCcOB, HaOIIOJEHUE W3MEHEHUs
OKpPAacKM HHJUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, H3ydyeHue
B3auMozencTBus okcuna Meau(ll) ¢ pacTtBopomM cepHOM KHUCIOTBI, KHCIOT €
METaJUIAMM, PEaKUMI HEUTPAIU3aLHH, II0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 METaula JAPYTMM M3 pacTBopa COJIM, pELICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ay 1o TeMe «BakHellne Kiacchl HEOPraHUYECKUX

COEIUHEHUN)

[Iepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMoB. XUMHY€ECKask CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

3.1

[TepBble TOMBITKA KIACCH(PHUKAIMU XUMHUYECKUX JJIEMEHTOB. [loHsATHE O
rpynmax CXOMHBIX AJIEMEHTOB (IEIOYHBbIE W MIEIOYHO3EMETIbHbIE METalIbI,
TaJIOTeHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT amdOoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

[Tepnonnueckuit 3akoH. [lepnoanueckas cuctemMa XuMU4ecKux aemMeHToB J[. 1.
Meneneesa. Koporkonepuognas u JUIMHHOIIEPUOAHAS (bopmbI
[lepuonnueckoit cucrtembl xuMHueckux oanemeHtoB J[[.M. Menneneesa.
Ilepuonsl u rpynmbl. PU3MYECKUN CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB

neépruoaa v rpymuIibl 3JICMEHTA
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CTpOeHI/IC aroMoB. CoCTaB aTOMHBIX AACP. H3oToI5I. 3HeKTp0HBI. CTpOCHI/IC

SJICKTPOHHBIX 000/I04EK aTOMOB MEPBBIX 20 XHMHYECKHX 3JIEMEHTOB




Ilepnonnueckoit cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOIO

3JIEMEHTa Mo ero nonoxxeHuto B [lepuoaunyeckoii cucreme .M. Menneneena
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3aKOHOMEPHOCTH M3MEHEHHs paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpynmaM M IEpUOJAM.
3nauenue Ilepuoanueckoro 3akoHa u llepuoanyeckoil CUCTEMBI XMMHUYECKHUX
3JIEMEHTOB JUISl Pa3BUTHUS Hayku W npakTuku. .M. MenneneeB — y4€HbIA U

IrpaXaaHUuH

3.5

Xumunueckass cBsizb. KoBasieHTHass (MOJisipHAsT U HEMOJISIpHAsi)  CBSI3b.

9J'IeKTp00TpI/II_[aTCJ'IBHOCTB XHUMHYECKHX 31eMeHTOB. MoHHas CBI3h

3.6

Crenenp okuciacHusA. OKHCIMTEIFHOBOCCTAHOBUTEIBHBIC pCaKknuu. Hpoueccm

OKUCJICHHS B BOCCTaHOBJICHHI. OKHUCIINTEIN U BOCCTAHOBUTEIIN

3.7

9 KVIACC

Kon

XUMUYECKUH 9KCIICPUMCHT. HN3YYCHUC 06p213]_IOB BCIICCTB MCTALVLIOB H
HEMCTAJIJIOB, B3aHMOJICHCTBHE THAPOKCHUAA LHUWHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIIBITOB, WIJIFOCTPUPYIOMIUX HNPUMEPbI OKHUCIUTCIIBHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3yiokKeHNs, COETUHEHMS])

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemectBo n xummnveckas peakuus. [loBropenue

1.1

Ilepuoanueckuii 3akoH. Ilepuoanyeckas cucrema XuMHU4YeCKUX 3y1emMeHToB J[. 1.
MengeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEpPBBIX TPEX MNEPUOAOB, Kaius, KalblUsi U HX
COCJIMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JIeMEHTOB B llepuomnueckoi

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

Ctpoenue BemiecTBa: BHUIAbIl XUMHUYECKOW CBsi3U. THMBI KPUCTAUIMUECKHX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEILIETKH
U BHJIa XuMUdeckoi cBs3u. Kimaccudukaiys 1 HOMEHKIaTypa HEOPTaHUIECKUX
BeIEeCTB (MEXIyHApOAHAS M TPUBHAIIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILMXCA K Pa3jJMYHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUU,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX peakIMid 1Mo pa3IMYHbIM MPU3HAKaM (10 YHCITy U
COCTaBy Yy4YacTBYIOIIMX B pEaklUW BEUIECTB, MO TeIioBoMy 3¢ dexTy, 1o

W3MEHEHHIO CTEIIEHEeM OKHCISCHHS XHMHUYECKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




1o y4acCTuro KaTaJII/IBaTOpa). DK30- n OHAOTCPMHUYCCKUC pcaknuuu,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHMHYECKOH p€akuuu

1.4

[Tonsitue 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U IeTepOreHHbIX peakuusax. [[oHaTHe 0 XMMUYECKOM PaBHOBECHH.
@DakTophl, BIUAIOIIMNE Ha CKOPOCTh XUMHUYECKOW pEaKkUUd M TOJOKEHHE

XUMHYCCKOI'0 paBHOBCCHUS

1.5

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocraBieHUE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C HCHOJIb30BAHUEM METOJa

AJIEKTPOHHOTO OalaHca

1.6

Teopus 3IEKTPOIUTUUECKON TUCCOLMAIUU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTtnonsl, annoHbsl. MexaHu3M JUCCOIMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumMuueckoi cBsa3u. Crenenb quccouuanui. CHIbHBIE U cIa0ble SJIEKTPOIHUTHI.
Peakiiuu nonHoro obmeHa. YcClioBUS MPOTEKAHMS PEAKIMd MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WMOHHBIE YypaBHEHMs peakuuil. CBoiicTBa KHUCIOT,
OCHOBaHHUW H COJIEM B CBETE€ TPEACTABICHUN 00 SIEKTPOJUTUYECKON

Jucconuanuu. KauecTBeHHEIE PpCaKly Ha HOHLI. Ilonstue o TUAPOJIU3C coJieit

1.7

XHMMHUYCCKUH SKCIIEPUMEHT: O3HAKOMIICHHE C MOJCISAMU KPHCTaIMYCCKUX
pPEemETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB W HeMeTauioB (rpadura u
anMasa), CIIOKHBIX BeIIeCTB (XJIOpUIa HATpPHsl); UCCIECIOBAHHE 3aBHUCUMOCTH
CKOPOCTHM XHMHYECKOM peakluuu OT BO3JEUCTBUS pa3IMYHBIX (HaKTOPOB;
WCCIIEIOBAaHUE  DIIEKTPONPOBOJHOCTA  pPACTBOPOB  BEIIECTB,  Mpolecca
JUCCOIMAIIMN  KUCJIOT, INeJoued MW coled (BO3MOXKHO HCIIOJb30BaHHE
BUJICOMATEPHAIIOB); TPOBEACHHUE OIMbBITOB, WUTIOCTPUPYIOLIUX MPU3HAKU
MIPOTEKAHUs PEaKIMii HOHHOTO 0oOMeHa (0Opa3oBaHME OCaliKa, BBIJICIICHHUE ra3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WUJUTFOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEaklUil (FOpeHHEe, PeaKlUu pPa3sIoKEeHUs, COCTUHEHUSs);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX PEaKIIHii

Ha UOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4

Hemeramnel u ux coeauHeHUs

2.1

OOmiast  xapakTepucTUKa rajoreHoB. (OCOOEHHOCTH CTpPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKue CBOMCTBa MPOCTHIX
BEUIECTB — TaJOT€HOB. XHUMHYECKHE CBOMCTBA Ha NpUMEpEe XJopa
(B3auMoJIeliCTBME C MeETaJlJlaMH, HEMeTallaMH, IIejo4aMu). XJIOpPOBOJOPO.

ConsHas KHCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIY4YCHHUC, TIPUMCHCHHC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M YeJoBeKa. BaxkHenmme XJIIOpUIbl U UX

HaXOXXICHUE B IIPUPOAC

22

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcCoOCHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u Gu3nIecKue CBOWCTBA
MPOCTHIX BEHIECTB — KHUCIOpOAAa M Cepbl. AJUIOTPONHBbIE MOAUDUKAIIIH
KHCIIOpoJia U cepbl. XUMHUUYECKUE cBoiicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
busznyeckue U xuMudeckue cBoiicTBa. OKCHIBI cephl Kak IPEICTaBUTENN
KHCIOTHBIX OKCHAOB. CepHasi KHCIIOTa, (hU3MUECKHe U XUMUYECKUE CBOWCTBA
(o0mme Kak MpeacTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIESCKUE
peaKuu, JeKalue B OCHOBE NMPOMBIIIJICHHOTO CHoco0a IMOJy4yeHHs CepHOU
kucnotel. [Ipumenenue. Comu cepHOM KHCIOTHI, KaUeCTBEHHAas peaklus Ha
cynb(ar-uoH. Haxoxmenue cepel U €€ COCIMHECHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpeabl COCTUHEHUSIMU cepbl (KHCIOTHBIE OXK[IH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 MPEeIOTBPAIECHHUS

2.3

OO6mass xapakTepucTuka 3jeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHbIE CTEIICHU OKUCIICHUS. A30T, paclipOCTpaHEHHUE B MPUPOJIE,
dbuznueckue U XUMHUECKUe cBoiicTBa. KpyroBopor azora B nmpupoje. AMMHUaK,
ero ¢u3MYeCKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHUsSA, WX (PU3MYECKHME ¢ XHUMHYECKHE CBOWCTBa, IPUMCHCHHE.
KauectBenHnast peakiusi Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOIydeHueE,
dbusznueckue W XUMHUYECKHe CBOIcTBa (00IIME KaK MpeICTaBUTENs Kiacca
KHCIIOT U crnenuduueckue). Vcmoap30BaHre HUTPATOB U COJIEM aMMOHHS B
KauecTBE MHUHEPAIBHBIX ya00peHHil. XUMHUYEeCKoe 3arps3HEHHE OKPYXKarolle
Cpelbl COeTMHEHUSIMH a30Ta (KUCJIOTHBIC TOXKIH, 3arPsI3HEHUE BO3/1yXa, TOYBBI

1 BOJ0EMOB)
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®docdop, amtorponHeie Mogudukanuu Gocdopa, puznIecKkue U XUMHUUECKUE
cBorictBa. Oxcupn ¢ochopa(V) u dochopHas kuciaora, (Qunyeckue u
XMMHUYECKHe CBOMcTBa, mosyudeHue. Vcnosib3zoBaHue ¢ochaToB B KadecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OO6mas xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTETNICHW OKUCJICHUS.  YTIEepOoJ, ajUIOTPOITHBIC
MoaudUKaK, paclpocTpaHEHHE B MPUPOJE, (U3HUECKHEe U XUMHYECKHE
cBoricTtBa. Ancop6mus. Kpyrosopor yriepoaa B npuponae. Okcuabl yrieposa,
uxX (u3nYecKre W XMMHUYECKHE CBOWMCTBA, JCHCTBHE HA KUBBIE OPTaHU3MBI,

MOJIYYCHHUE U IIPUMCHCHHUC. OKOJIOTUYECKHE np06ner,1, CBsA3aHHBIE C OKCUJIOM




yraepona(IV); rumote3a Tm00anbHOrO TMOTETUICHUS KIUMaTa; MapHUKOBBIHA
¢ ¢exT. YrompHas KucCioTa M €€ COoNM, MX (QHU3UYECKUE U XHUMHYCCKHE
CBOICTBa, ToONyueHUe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHAT-
uoHbl. Vcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[lepBoHayanbHBIE TOHATHS 00 OPraHUYECKHUX BELIECTBAX KAaK O COCAMHEHHSX
yriepona (MeTaH, 3TaH, ATWIEH, AleTHICH, 3TaHOJ, TJIMIEPHH, YKCYCHas
kucinoTta). X cocraB m xumuueckoe crpoeHue. lloHsTHEe O OMOIOTrHYECKH
BOXHBIX BELIECTBAaX: MMpax, OelkaxX, yrieBoJax — M HMX POJIM B KU3HU
yejoBeKka. MarepuaabHOe €IMHCTBO OPraHUYECKMX M HEOPraHMYeCKHX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢usndeckue # XUMHYECKHE CBOWCTBA, TIOIY4YECHHE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OO0mue mpenctaBieHUus 00
okcune kpemuusa(IV) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTU. BaxkHele cTpouTeabHble MaTepHUAaIbl:
KepaMHKa, CTEKIO, IIeMEHT, OeToH, »xene300eToH. [Ipobiembr Ge3omacHOTrO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE O0pa3l0B HEOPraHUYECKUX BELIECTB,
CBOICTB COJISIHOM KHUCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIUM Ha XJIOpUI-
HMOHbl M HaOJIOJICHHE NPU3HAKOB HUX IMPOTEKaHMs; OMNBITHL, OTpa’karollue
dusnyecKkne U XMMHUYECKHE CBOMCTBA raJIoT€HOB M UX COEIMHEHUHN (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEpUANIOB); O3HAKOMJIEHHE C o0Opa3lamM XJIOpHI0B
(ramoreHuI0B); O3HAKOMJIEHHE C o0O0pa3laMu cepbl M €€ COCAMHEHUSIMU
(BO3MOKHO  MCIIOJIb30BaHME BHJEOMaTepHaloB); HaOIIOAEHUE Tpolecca
oOyraMBaHUs caxapa IoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3y4yeHHe XMMHYECKUX CBOMCTB pa30aBlIeHHON CEpHOI KMCIOTHI, MPOBEACHUE
KaueCTBEHHOW peakIuu Ha Ccyab(ar-uoH U HaONIoJeHUWEe NpHu3HaKa e¢
NPOTEKaHUS; O3HAKOMJIEHHE C (PU3UUYECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
COeIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHHE BHJEOMATEpHANIOB), o0Opa3lamMu
a30THBIX U (ocHOpHBIX yIOOpEeHUH; MOTydYeHue, coOOMpaHue, paclo3HaBaHUe U
M3y4eHUE CBOMCTB aMMMaKa; IMPOBEJCHUE KA4YE€CTBEHHBIX pEaKkIHMil Ha HOH
aMMOHUS U (ochaT-uOH UM U3yYeHHE TPU3HAKOB HX MPOTEKaHHUS,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHOM a30THOI KUCJIOTHI C MENbIO (BO3MOYKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); H3Y4YE€HHE MOJENeH KpUCTATUTMYECKHX

pemérok anmasa, rpadura, QyUiepeHa; O3HAKOMJICHHE C  IPOIECCOM




a7copOIMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U yCTPOHCTBOM
IPOTHBOIa3a; MOJy4YeHHe, cOOMpaHue, PAacIO3HABAHUE U H3yYEHHE CBOMCTB
YIJIEKHCIIOTO Ta3a; IPOBEJACHHWE KAayeCTBEHHBIX pEaKIMii Ha KapOoHAT- H
CHWJIMKAaT-HOHbl W M3y4YEHUE IPU3HAKOB HX IPOTCKAHUSA; O3HAKOMIICHHE C
IIPONYKIMEH CHIMKATHOM IPOMBIIUICHHOCTH; PEIICHHUE 3KCIIEPUMEHTAIbHBIX

3aJa4 110 TEMC «BakHelme HeMeTaluIbl U UX COCAUHCHUA»

MeTauisl ¥ BX COCIUHECHUA

3.1

OO0m1as xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU MX
nonoxkeHus B Ilepumoamdeckoid cucreme XuMuueckux osnementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaIIOB. MeTalmnyeckas CBsi3b U
METAJJINYECKass KpUCTAIMYECKass pemérka. DJIEKTPOXUMUUYECKUUA  psijl

HaIPSKEHUN METaJIOB

3.2

Ouznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Iue crnocoObl MOTYyYeHHS
MeTasuioB. [loHsITHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTryH, TIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBIIIJIEHHOCTH
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[llenouynsle MeTayuibl: nosoxeHue B llepumonnyeckoil cucTeMe XMMHYECKUX
anemenToB JI.M. MeHzeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUIbI U
TUAPOKCUABI HaTpusd M Kauud. [IpuMeHeHHe IIENOYHBIX METAUIOB M HX

COeTMHEHNN
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Illenoyno3eMenpHBIE  METalibl MarHMid W KaJbOui: MOJIOXKEHHE B
ITepronnueckoit cucreme xumuueckux 3iaeMeHToB .M. MenneneeBa; crpoeHue
X aTOMOB; HaXxOXJAeHHe B mnpupoje. Pusnyeckue U XMUMHYECKHUE CBOMCTBA
MarHusi ¥ Kajnbliusg. BaxxHelime coeauHEHUs KaubIus (OKCHUI, THAPOKCH]I,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmromyHni: nosnoxenue B Ilepuomnueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHue aroMa; HaxoKJAeHHWe B mpupone. dusnueckne u
XMMHYECKHE CBOMCTBA alMOMUHUS. AM(DOTEpHBIE CBOICTBA OKCHJIA M THAPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nmonoxenue B [lepuoandeckoil cucreme XuMuyeckux 3yeMenToB JI. 1.
MeHnneneeBa; CTpOEHUE aToMa; HaxoxkieHue B mpupoae. Dusnueckue u
XUMHUYECKHe CBOMCTBa keneza. Okcuabl, ruapokcuabl u conu sxenesa(ll) u

xkene3a(Ill), mx coctas, CBOMCTBA U TTOTyICHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIICHHUEC C o6pa3uaMH MCTAJJIOB U CIIJIaBOB,




uX (DU3MYECKUMU CBOWMCTBAMHU; HM3YUEHUE PE3yIhTaTOB KOPPO3HH METAIJIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJA KajblUsgi M HaTpus C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEIOBAaHUE CBOWMCTB KECTKOW BO/IBI;
mpoluecca TOpEHUs Keje3a B KHUCIOpoAe (BO3MOXKHO — MCIOJIb30BaHHE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKIMIl HA HOHBI
(marnusi, kanblsi, amomMuHud, uuHka, skeneza(ll) u xeneza(Ill), memu(Il);
HaOJI0/IEHUE U ONKCAaHUE MPOIECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HATpHS,
Kausg ¢ Kajabiusg  (BO3MOXHO  HCIOJIb30BAaHUE  BUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB TUIPOKCHIA ATIOMHHHUS U THAPOKCHAA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3aja4 Mo TeMe «BaxHeilue MeTamisl 1

nX COCAUHCHUA»

XuMus u OKpYyXKaromasa cpeaia

4.1

HoBeie marepuanbsl u TexHonoruu. BemiectBa n matepuanbl B MTOBCEIHEBHOU
J)KU3HU 4YesioBeKa. XUMUs U 370poBbe. be3onacHoe ucnoibp30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momomip Ipu XUMHYECKUX OXKOTaxX U

OTpPaBJICHHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOM  TIpPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromierd cpensl [1/IK. Pons XuMuu B perieHUH SKOJIOTHYECKUX MPOOIEM.
[TpupoaHble HCTOYHHMKM YIIIEBOJOPOJOB (yrojb, HPUPOIHBIN ra3, HEQTb),

MIPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT. U3YUCHUC O6p8.31_IOB MaTCepHraIoB (CTGKJIO, CIIJIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPorpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O T03HABA€MOCTH SBJICHUH opupoabl, IIOHHMAHHUEC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOM HAayKHU KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAaHNA, KOMIIOHCHTAa O6IJ.I€I71 KYJIbTYPBl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBHUAX COBPECMEHHOI'O 06III€CTBa;

IIOHUMAHHUE MECTAa XUMHUHU CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBIX MCTOAAX ITO3HAHUA, B TOM YHUCJIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUYCHUA
XUMHNYCCKHUX peaKHHﬁ; YMCHUC HUCIIOJIB30BAaThb MOACIIN JUIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax npodeccHoHATBHON AEATETBHOCTH, CBSI3aHHBIX C XUMUCH U
COBPCMCHHBIMU TCXHOJOIUAMHU, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XMMHUYECKOM HayKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHUIO KaK cpepy cBoelt Oyayuiei npopeccuoHanbHON AESITETbHOCTH
U clleNaTh OCO3HAHHBIM BBHIOOP XMMMU Kak NMPO(UIBHOTO NpeaMeTa

MIpU TIEPEXO0Ie Ha YPOBEHB CPEIHETO O0IIeTo 00pa30BaHUs

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUEC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIHOYACT:

2.1

BAOXHEHITNE XWMHWYECKHE ITOHSATHA. XUMHYECKUH JJICMEHT, aToOM,
MOJIEKYJIA, BEIECTBO, NIPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOJHAS U
HCOAHOPOJHAd CMEChb, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHas
MAacchl, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00BbEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJIb (CpeaHss), XUMHUYecKas
peaKkiysi, peakUuu COEIUHEHMS, pEaKIUHM pa3JIOKEHUs, PpeaKluu
3aMeIIeHUs, peakuu oOMeHa, TeruioBoi 3¢ (eKT peakuuu, 3K30- U
SH/IOTEPMHUUECKUE DPEAKLIMU, PACTBOP, MAaccoBas IO XMUMHUYECKOIO
3JIEMEHTa B COEAMHEHUM, MAacCOBas 10JISl U MPOLEHTHAs KOHLEHTPAIHs

BCIICCTBA B paCTBOPC, AAPO aTOMa, SHCKTpOHHHﬁ clon aToMa, aTOMHas




opbutanb, pamgdyc aroma, BAJICHTHOCTh, CTENEHb OKHUCICHHS,
XUMHYECKasl CBS3b, ANEKTPOOTPHUIIATEIBHOCTD, TOJISIPHAS M HETOJSIpHAs
KOBaJICHTHAsl ~ CBS3b, HWOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTaJUIM4YecKass pemérka (aToMHas, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpDHAsI), MOH, KaTHOH, aHHOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIMTUYECKAs  JUCCOIMAlLlMs, pPEeakUud HOHHOro OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUU,  OKHUCIUTENb U
BOCCTAHOBUTENb, OKHCJIEHHE U  BOCCTAHOBJICHHE, AIJIEKTPOJIU3,
XUMHYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTHMbIC pEaKIuH,
CKOpPOCTb XUMHYECKOW peakuuu, Karamuzarop, I[IJIK, xkopposus

METaJJIOB, CILIABBI
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OCHOBOIIOJIAararomure 3aKOHbI XHMMHUH: 3aKOH COXpaHCHUA MACCHhI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH [[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOTapO
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TCOPpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU-, TCOpHA

BHCKTPOHHTHqCCKOfI JUCCOoMaln

Bnagenue ocHoBamu XHUMHYCSCKOM I'PaMOTHOCTH, BKHIOanOIHGﬁi

3.1

YMEHHE TPaBUJIBHO HCIIOJIB30BaTh HW3YYEHHBIE BELIECTBA U
MaTepuaigbl (B TOM YHCIIE MHHEpaJbHBbIE YIOOpEHUs, METaulbl U
CIUIaBbl, TOPOAYKTHI  MepepadOTKH  MPUPOJHBIX  HUCTOYHUKOB
YTJIEBOJIOPOJIOB (YTJIsL, IPUPOHOTO Ta3a, HeTH) B OBITY, CEIHCKOM
X035IIICTBE, Ha IPOM3BOJCTBE M TOHUMAaHUE 3HAUCHUS KUPOB, OCIKOB,
YIJEBOJOB JJIsi OpraHuM3Ma 4eJoBeKa; yMEHHWE MPOTHO3UPOBATH

BJIMAHHUC BCUICCTB U XUMHUYCCKUX IIPOUECCOB HA OPraHU3M YCJIOBCKA U

OKPYKAIOIIYIO PUPOHYIO CPEIy
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YMCHHUEC HUHTCTPUPOBATHL XHUMUUCCKHUEC 3HAHHA CO 3HAHUAMHU OPYIUxX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OmbITa pabOThl C Pa3IMYHBIMM MCTOUYHHUKAMU HH(OpMaLuu
0 XMMMH (Hay4dyHas M HAY4YHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIPAaBOYHHUKHU, UHTEPHET-PECYPCHI)
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YMCHHC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaI_II/IIO O B€IICCTBAX, HX
MMpEeBpalICHUAX n MPAKTUYICCKOM MMPUMCHCHUUA n YMCHHUE

HCIIOJIB30BaTh €€ I peuicHu-d y‘-Ie6H0—H03HaBaTeHBHLIX 3aaaq

BJ'Ia}IeHI/Ie OCHOBAMH IIOHSITUHHOT'O amnrmnapara M CHMBOJHUYCCKOI'O

A3bIKa XUMHHN IJIs1 COCTABJICHUA (pOpMy.]'I HCOPTraHNYCCKUX BCIICCTB,




YpPaBHEHUN  XMMMYECKMX  PEaKkUUW; OCHOBAMU  XHMHYECKOU

HomeHksatypsl (IUPAC u TpuBHanbHON)

VMeHue OOBICHATH CBSI3b IOJOKEHHS JJIEMEHTA B Hepnonnqecxoﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsia sapa, oOIee Yucio
9JIEKTPOHOB), pACIpPENEICHUEM JJIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBbIX TPEX MEPUOIOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0  NEPUOJMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aroma, 3JeKTPOOTPULIATEIbHOCTH),
6 NPOCTBIX W CJIOXKHBIX BEIIECTB OT IMOJOXKEHHUS 3JEMEHTOB B
[lepuognueckoit cucremMe (B MalbIX MEpUOAAX H  TJABHBIX
MOJrPyYIax) ¥ AJIEKTPOHHOTO CTPOCHHUS aToMa
7 YMmenue knaccuuiIupoBarh:
7.1 XUMHUYECKHE JIEMEHTBI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMHYECKHE PEaKIuu
8 YMeHue onpenensiTh:
g1 BAJICHTHOCTh W CTENECHb OKHUCICHHS XHMHUYECKHUX DJIEMEHTOB, 3apsi
' HOHA
g2 BHUJT XUMHYECKOW CBS3M U THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COEIMHEHUSIX
8.3 XapakTep Cpebl B BOAHBIX PACTBOpax BEIECTB (KUCIOT, OCHOBAaHH)
8.4 OKHCITUTENh U BOCCTAHOBUTEIb
9 YMeHne XxapakTepu30BaTh GU3NIECKHAE M XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOA, TIpaduT, animas,
9.1 KpeMHHH, a3or, ¢ocdop, cepa, XJIop, HATPUM, Kaaud, MarHui,
KaJIBITMH, aTFOMUHUH, JKeJe30)
CIIO)KHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOpOB (BOja,
aMMHMaK, XJOPOBOJIOPOJl, CEPOBOJOPOJ, OKCHIABI M THUIPOKCHJIBI
- metamioB [-IIA rpynn, amomunus, menu (II), uunka, xenesa (II u
' M), okeugasr yrinepona (I u IV), xpemuus (IV), azota u pocpopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, a3oTucras, a30THasl,
docdopHas, yronpHas, KpeMHUEBasE KUCIOTA U UX COJIN)
9.3 NPOrHO3UPOBaTh M  XapaKTepu3oBaTh CBOICTBa  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHUSA, IMPUMCHCHHC BCUICCTB B
3aBUCHMMOCTH OT HUX CBOfICTB, BO3MOXHOCTDH IMIPOTCKAHUA XUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUs PEaKLUH, B

10
TOM YHUCIIE:
10.1 peakiuii H'oHHOTrOo 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX XHUMHUYECKHE CBOICTBA M3yYEHHBIX KJIACCOB
' (TpyIIn) HEOPraHM4YECKUX BELIECTB
104 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBS3b MKy HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PAcU€Thl):
11 OTHOCUTENIbHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOT0 JIEMEHTA B COSMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3on
114 [0 ypaBHEHUSM XHUMHUYECKHX PEaKIUd U HaXOJUTh KOJIUYECTBO
' BeIecTBa, 00bEM U MacCy pearcHTOB WM MPOIYKTOB PEaKIInn
12 Bnanenue (3HaHKE OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHUsA  (HaOIOJeHue,
121 M3MEepEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNE) MPU U3YUEHUH BEIIECTB U
' XUMHUYECKHUX SIBICHUH; YyMeHHe chopMynupoBaTh MpoOieMy U
MIPEIOKUTH TyTH €€ peIIeHUs
129 Oe3omacHOil pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMHYECKOU
' MOCYI0¥ ¥ JIa0OpaTOPHBIM 000PYIOBAHHEM
MpaBmJIaMy 0€30MacHOro O0pallleHus ¢ BEIIeCTBAMU, UCTIOIb3YEeMbIMU
B TIOBCEHEBHOM JKW3HH, TPABUIAMH MOBEICHUS B IIEJIAX COEPEKCHUS
123 3I0POBbSl U OKpYXKalollled NPUPOJHOM Cpeibl; MOHMMaHUE Bpeaa
' (omacHOCTH) BO3JCUCTBUSL HA JKUBBICE OPTAHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W TMPEAOTBPAILCHUS HX BPEIHOTO
BO3JICUCTBUS
3 Hannume mpakThyecknx HaBBIKOB TUTAHUPOBAHUS M OCYIICCTBICHUS

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

M3y4YeHHE U onucaHue (PU3MUeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE

C (pI/ISI/I‘{CCKI/IMI/I u XUMHUYCCKUMU SIBJICHUSMMU, OIIBITHI,




MJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CIIOCO00B pa3JeNeHus cMecer

13.3

IIOJIYUYCHHE KUCIOpoaa M H3YUYCHUC €TI0 CBOfICTB; IIOJIYYCHHUE
BOAOPOJa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYUYCHHEC YTJICKHUCJIIOIO ra3a u

HU3Y4YCHHUEC €TO CBOﬁCTB; IIOJIYUYCHHUEC aMMHaKa U U3YyYCHUE €TI0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

pacTBOPEHHOTO BELIECTBA

13.5

MIpUMEHEHUE UHIUKATOPOB (;makmyca, METHJIOpaHkKa u
¢beHondranenna) s ONpeesieHUs] XapakTepa Cpelbl B PacTBOpax

KUCJIOT U LIeIouen

13.6

WCCIICZIOBAHUE M  OMNHCAHHUE CBOMCTB HEOPraHMYECKHMX BEIIECTB
Pa3UYHBIX KJIaCCOB; M3YUCHHE B3aUMOICUCTBHS KHCIOT C METallJIaMH,
OKCHJIaMH  METa/UIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBaHMSIMH, COJISIMH; TIOJIyY€HHE HEpacTBOPHUMBIX OCHOBAHUM;
BBITECHEHHE OJHOIO MeTajlyla JApYrMM W3  pacTBoOpa  COJIH;
uccienoBaHrue amM@pOTEepHBIX CBOMCTB THUIAPOKCUIOB AQlIOMHUHUA H

AHKA

13.7

PCUICHUC SKCIICPHUMCHTAJIBHBIX 3aAa4 110 TCMaM: «OCHOBHBIE KJIaCChI
HCOPraHN4YCCKUX COGIIHHGHPIﬁ»; ((3JI€KTpOJII/ITI/I‘-I€CKa$I
JUCCOIH AN, «BaxHelmue HEMETaUIBI W HX COCAUHCHUAN,

«BaxHelIe MeTajjabl U UX COCIUHEHU

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TPU3HAKU
MPOTEKaHMUs peaklMii MOHHOro OOMEeHa; KaueCTBEHHbIE peakluu Ha
MPHUCYTCTBYIONIME B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUJI-,
nonua-, cynbdar-, Qocdar-, kapOOHaT-, CHIMKAT-aHUOHBHI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJblusi, aIFOMAHUS,

xenesa (2+) u xenesa (3+), meau (2+), HMHKA

14

VYmMmenue:

14.1

MPECTaBIATh pe3yabTaThl AKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNnbCcTB, TpaUKOB M TaOMMII U BBIABIATH SMIUPHUYECKHUE

3aKOHOMEPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKIY pCaJIbHO Ha6JIIOI[aCMBIMI/I XUMHWYCCKUMU
ABJICHUSAMHU U ITpOoLECCaMu, MPOUCXOJAINIMMHA B MaKpO- U MUKPOMHUPE,

OOBICHATH MMPUYIHNHBI MHOFOO6pa3I/I${ BC€IICCTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

Yucrtsie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckue diieMeHTBhl. CHMBOIBI  XMMHYECKHX

DJICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

1.3

Xumuueckast popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeneHb

OKHCIICHUA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OrHocuTtenbHas MOJICKYJIsIpHad Macca. MaccoBas J0JIsI XHMHYSCKOr'0 dJIEMCHTA

B COCIUMHCHHNU

1.5

KommgectBo BemecTBa. Mosib. MonsipHas Macca. MolsipHbId 00BEM Ta30B.

B3aumocBs3b KOJIMYECTBA, MACChl U YHUCJIda CTPYKTYPHBIX CINHHUILL BEIICCTBA

1.6

du3nyeckre U XUMHYECKHAE SBIICHHS. XHUMHUUYECKas peakuuga u e€ IIPpHU3HAKH.

3aKoH COXpaHCHHUA MACChI BCIICCTB. XUMHYECKHE YpaBHCHUA

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘-ICCKaSI CHUCTCMAa XHMHYCCKHX OJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuognyeckas cucreMa XUMUYECKUX 3eMeHTOB J[. 1.
MenpneneeBa. [lepuoasl u rpynmnsl. OU3NYECKUNA CMBICI MOPSAIKOBOIO HOMEPA,

HOMCPOB II€proaa U I'pYHIIbI 3JICMCHTA

2.2

Crpoenune aromoB. CoctaB aTOMHBIX saep. M3otomnbl. DnexTponsl. CTpoeHue
JIEKTPOHHBIX  000JI0ueK aTOMOB TMepBbIX 20 XHUMHYECKUX 3JIEMEHTOB

[Tepnonnueckoit cucremst /.M. MeHnneneena

2.3

3aKOHOM€pHOCTI/I B M3MCHEHHMHU CBOMCTB XHUMHUYECKUX 3JICMCHTOB IMEPBLIX TpéX
NnepruoaoB, KaJivsd, KaJlbIUA (paz[I/cha aTOMOB, 3JJICKTPOOTPULATCIIBHOCTH,
MECTATNIMYECCKUX W  HEMETANIMYCCKUX CBOfICTB) n #ux CO@}II/IHeHI/Iﬁ B
COOTBCTCTBHH C IIOJOXKCHUCM JJICMCHTOB B Hepﬂozlnqecxoﬁ CUCTEME H

CTPOCHUEM UX ATOMOB

Crpoenue BeniecTBa

3.1

Xumudeckasi cBs3b. KoBasieHTHast (MOJsipHasT W HEMOJSIPHAs)  CBS3b.
DNeKTpOOTPULIATETbHOCTh ~ XUMHUYECKUX  31eMeHToB.  oHHas  CBs3b.

Merannuueckas CBSI3b




3.2

Tunel KpUCTAIUIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUINYecKas),
3aBUCUMOCTb CBOMCTB BEIIIECTBAa OT THIA KPUCTALUIMYECKON PEIIETKH U BHUIA

XUMHUYECKOH CBI3U

Baxwneiie npeAacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeramnbl u ux

COCIUHECHUA. MeTamisl 1 ux COCIUHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHEHHUH: OKCHJIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yromye; OCHOBaHMN (UIENOYM W HEPAaCTBOPUMBIE OCHOBAHHMSA);
KHCJIOT  (KUCIIOpOJCONepkKAlie ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIC H

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusznyeckue MW XHUMHYECKHE CBOMCTBa IMPOCTBIX  BCIICCTB-HECMCTAJJIOB!:

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

dusnueckne M XUMUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpuAa, Kajldud, Marovud W KaJlblIWA, aJJFOMHUHHUSA, KCJIC34d. BHCKTpOXI/IMI/I‘ICCKI/II‘;I

PsI HAIPSKEHUN METAJLIOB

4.4

dusznyeckue 1 XMMHYCCKHE CBOMCTBA BOJOPOAHBIX CO@I[I/IHGHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusnyeckue M XMMHYECKHE CBOMCTBA OKCHIOB HemeramwioB: cepbl (IV, VI),
azorta(ll, IV, V), docdopa(lll, V), yrnepona(Il, IV), kpemuus(IV). [Tonyuenne

OKCHUJO0B HEMETAJIJIIOB

4.6

Xumnueckue cBoiictBa okcumoB: MetamnoB [A-IIIA rpynm, mmaka, meau(Il) u

xeneza(Il, III). [Tonyyernne okCUI0B METAIIIIOB

4.7

XUMHUYECKHE CBOMCTBAa OCHOBaHUHN M aM(OTEpPHBIX THIPOKCHIOB (Ha mpuMmepe
THIPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). [lomyuyeHue ocHOBaHUN U

aM(OTEPHBIX TUAPOKCHU/IOB

4.8

OOmue XMMHUYEeCKHe CBOWCTBA KHCIOT: XJOPOBOJOPOIHON, CEPOBOJIOPOJIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochOopHOU, KpeMHHEBOH, yroyibHOU. OcoObie
XMMHYECKHE CBOMCTBA KOHILICHTPUPOBAHHOM CEPHOM M Aa30THOM KHCIOT.

[Tonyuyenue kucimor

4.9

OOue xuMu4yeckre cBoiicTBa cpenHux coneil. [lomydyenue comneit

4.10

[Monydenune, coOupaHue, pacrmo3HAaBaHHE BOAOPOJA, KHUCIOPOAA, aAMMHAKa,

YIJICKUCIIOIo ra3a B J'Ia60paTOpI/II/I

4.11

HOJ’IY‘ICHI/IC aMMHakKa, CCpHOfI U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6H_II/IC

CIIOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

XUMHYECKUE PEAKIIUU

5.1

Knaccudukanus XMMUYECKUX PEaKkIuil 10 Pa3IMYHBIM MPU3HAKAM: [0 YHCITYy U
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEUIECTB, IO TemioBoMy 3¢ ¢dekrty, 1mo

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TernoBoit 3P hexT XMMUIECKOH peakiny, TEPMOXUMHUYECKHE YpaBHEHH. DK30-

N OHAOTCPMHUUYCCKUE PCAKIUN. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHHA

5.3

OKuUCIINTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENN U BOCCTAHOBUTEIH.
[Iporiecchl  OKUCIEHHSI W BOCCTAaHOBJICHHUSA.  OJIEKTPOHHBIA  OamaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM p€aknuun

54

Teopus 371eKTPOIUTHUECKON qucconranuu. KaTnonsl, aHMOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CuibHbIE U CIa0bIe QJICKTPOJIUTLI. CreneHb Auccorannumn

5.5

Peakumm moHHOTO OOMEHA. YCJIOBHS TPOTEKAHUS PEaKIMii MOHHOrO OOMeHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPABHCHUSA peaKuHﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

BemecrBa m Marepuansl B IIOBCEAHEBHOM JKHM3HM 4ellOBeKa. be3omacHoe
UCIOJIb30BAaHUE BELIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ IIOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpyXKarolled cpelapl  (KHCIOTHBIE — JIOKIM,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro NpeaoTBPALICHHS
[IpenensHas nomyctumas koHueHtpanus Bemects (IIJK). Ponp xumuu B
pelICHUH HKOJOTHUYECKUX TNpolieM. VYcCuiIeHHe MapHUKOBOro »(dekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

IIpumenenue cepsl, a3ota, ¢ocdopa, yriaeposaa, KpeMHHUS U UX COCIUHEHHUN B
OBITY, MeIWIMHE, TPOMBIIUIEHHOCTH W CEeNbCKOM Xo3sicTBe. llpumeneHune
METAJUIOB M CIUIaBOB (CTallb, YYTyH, [IIOpPAJIOMUHUM, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX coeanHeHuil. [IoHATHEe 0 KOPpO3MH METaUIOB, OCHOBHBIE

CITOCOOBI 3alllUThI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKU YIIEBOJOPOAOB (Yrojib, MPUPOIHBIM Ta3, HEPTH),

MPOJYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHbIE TOHATHA OO0 OpPraHMYECKMX BEIIECTBAX KaK O COCIMHEHHSIX
yriepoaa (MeTaH, 3TaH, TUJIEH, alleTUIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHas! KUCIIOTa).
[ToHsiTHe 0 OMONTOTMYECKH BaXKHBIX BEIECTBAX: JKUpaX, OeNKax, yrieBojax — U ux

POJIM B JKU3HU YCITIOBCKA




7 Pacuérsr:
7.1 o GpopmyramM XUMHUYIECKUX COSTUHEHUN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMHYECKUM YPaBHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* Xumusi: 8- kiacc: 6a30BbIN ypOBEHb: YUEOHUK; S5-€ M3laHue, rnepepaboTaHHOe
[Nabpuensn O.C., OctpoymoB W.I'., CnaaxoB C.A. AxuuoHepHOe OOIIECTBO
«3marenscTBO «IIpocsemienue»
* Xumusi: 9-i kiacc: 6a30BbIi YpOBEHb: yUE€OHUK; S5-€ u3aHue, nepepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaaxoB C.A. AxunoHepHOe OOIIECTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. I'abpuensan O. C., BockoboitnukoBa H. I1., SmrykoBa A. B. HactonpHas kaura
yuntens. Xumus. 8 kiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. Tabpuensn O. C., SmykoBa A. B. Terpanb ais 1abOpaTOPHBIX OIBITOB U
npaktuyeckux padot. 8 ki1. K yueOnuky O. C. I'abpuensina «Xumus. 8 knace». M.
Hpoda, 2022.

3. T'abpuensa O. C. Meroauueckoe mocooue k yueoHuky O. C. I'abGpumensHa
«Xumust». 8 kiace / O. C. I'abpuensin. — M. : [Ipoda, 2021. — 109.

4. I'abpuensa O. C., Bockoboitnukosa H. I1., Amrykoa A. B. Hacronpnas kaura
yuntens. Xumus. 9 ki.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

5. T'abpuensan, O. C. Meroauueckoe nocobue k yueoHuky O. C. I'abpuensna
«Xumus». 9 kmace / O. C. T'abpuensa. — M. : [Ipoda, 2021. — 108.

6. Xumus : TexHojoruyeckue kaptel K yueOHuky O. C. 'abpuensna «Xumwus. 8
KJaccy» : Metoaudeckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda, 2020

7. Xumus : TexHojoruueckue kapthl K yueOHuky O. C. I'abpuensna «Xumus. 9

KJjaccey : metoauyeckoe nocooue / JI. . Acanoa. — M. : [Ipoda, 2018



8. Xummus. 8 k.. KontponbHble u mpoBepouHbie padoThl Kk yueOHuky O. C.
[Nabpuensna «Xumusa. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u
ap. - M.: Jlpoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta «Xumus» U caT mig yuutens «S uay Ha ypok
XUMUN

http://him.1september.ru Enunas komnekuust [[OP: Ilpenmernass kosuiekuus
«XuUMUsD

http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-HayUYHBIE
skcriepuMeHThl:  xumusa.  Komekuuss Poccuiickoro  o0mieo0Opa3zoBaTeabHOrO
noprana

http://experiment.edu.ru AJIXUMUK: cauT JLIO. Anuk6epoBoit
http://www alhimik.ru Bcepoccuiickass oiumnuaga UIKOJIBHUKOB IO XUMHUH
http://chem.rusolymp.ru  Opranuyeckass XuUMHUS: DJICKTPOHHBIM Y4YEOHUK JId
CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: 3JIEKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJUIEHK: XUMUS

http://www.chemistry.ru JlncTaHmoHHast oJINMITIHAJA 10 XHUMUHU:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOESKT
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