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MMOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 XHMHM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa30oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM
00pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepasbHON paboyeil mporpamMmbl
BOCIHUTAHUS U C YUYETOM KOHIICTIUU MPENOJaBaHusl YYEOHOTO MpeMeTa « XUMUS
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo Xxumuu Aa€T MPEJCTABICHHE O IENIX, OOIIEeH cTpaTeruu
oOy4eHMsl, BOCHUTaHUS M PAa3BUTHUA OOYYaIOIIMXCA CPEACTBAMU y4eOHOTO
MpeIMETAa, YCTaHABIINBAECT o0si3aTeNbHOE MPEIMETHOE coAep>KaHue,
MpeyCMaTPUBACT pacHpeleieHUe €ro Mo KiaccaM M CTPYKTYpUPOBaHHE TIO
pazzenaM M TeMaM MpOorpaMMbl MO XHWMHHU, ONpPEACIsAeT KOJIMYECTBEHHBIC U
KaueCTBCHHBIC XapaKTePUCTUKU coACpKaHUs, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHMS XHUMUHU C YU4E€TOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3EH, JIOTUKM Yy4eOHOTO Tpoliecca, BO3PACTHBIX
0COOEHHOCTEW O00yYaroluXxcsi, OIpeAeNsieT BO3MOXKHOCTH TIpeaMera s
peanuzaruu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTElIbHOM
MporpaMMbl HA YPOBHE OCHOBHOT'O OO0IIEro oOpa3oBaHus, a TakKe TpPeOOBaHUM K
pe3yabTataM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIEW U3ydeHUsI IpeaMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-NO3HABATEIbHOW JEATEbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XHUMHH CIY>KHT OCHOBOM It (POPMHUpPOBAHHS MHMPOBO33PEHUS
oOyyJarolierocs, ero NmpeACTaBICHUN O MaTEepPUaIbHOM EIWHCTBE MHUpPA, BAXKHYIO
posib urpator GopMUpPYEMbIe XUMHEU NPEACTaBICHUS O B3aWMOIPEBpPAIICHUIX
SHEPrUU M 00 DSBOJIIOIMK BEIIECCTB B MPUPOJAC, O MYTIX PEIICHUS TII00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHSl UYEIIOBEUECTBA — CHIPHEBOM, SHEPreTHUUYECKOM,
MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xummu:



CHOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH IS  CaMOpa3BUTUSA U
(opMuUpOBaHUs KyJIbTYpbI JUYHOCTH, €€ 00IIeH U PYHKIIMOHAIBHON IPaMOTHOCTH;
BHOCHUT BKJIaJ B (QOPMHUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIHOCOOHOCTEM
oOy4aroluxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM Yy4eOHON  JIEATEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MIOBCEITHEBHOM JKM3HHU, TaK U B IPOPECCUOHATBHON AESITEIbHOCTH;

3HAaKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUIEHMS], 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €UHCTBO IPUPOABI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYarOIUXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJAJ B IKOJIOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHble HampaBiieHUs B OOYyYEHHH XUMHUU OOECIEUMBAIOTCS CIEUU(PHUKOMI
colepkaHusl  y4eOHOro MpeameTa, KOTOpPbIA  SBIAETCS  NEAaroruuyecKu
aJanTUPOBAHHBIM OTpa)K€HHEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEro 00pa30BaHUSI OPUEHTHPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUU U HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX MOHSATUI
OpraHU4eCKON XUMUU.

CrpyKkTypa coaepxaHusl NporpaMmbl M0 XUMUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoaa K €€ m3ydeHuro. Conep:kaHue CKIaIbIBaeTCsd U3 CHCTEMBI
MOHSATUH O XUMHUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMBI MOHATUNA O XUMHYECKOU
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO0 MNPHUHLIMITY
[IOCJIEOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanyeckoro 3akoHa /. . MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYE€HUs O CTPOCHHH aTOMa U XMMHUYECKOU CBSI3U;

— TMOpeacTaBieHUN 00 AIEKTPOJUTHYECKON JHCCOLMAlMU BELIECTB B
pacTBopax.

Teopernyeckne 3HAHMS PpPacCMAaTPUBAIOTCS HA OCHOBE JMIIMPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YpOBHS K JApPYroMmy, BBINONHAS (YHKUUU OOBSICHEHHS U TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEW MPAKTHUYECKOIO MPUMEHEHUS U TOJYyYEHHS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (HOPMUPOBAHHIO
IIPEACTABJICHNUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTHUKE
€€ CHCTEMHOW NpPUPOAbI, ILIEHHOCTHOIO OTHOLICHHWS K Hay4HOMY 3HAHUIO U



METO/JaM NO3HaHUs B Hayke. M3yueHune XUMUU NPOUCXOAUT C IMPHUBJICYEHHEM
3HaHUW W3 paHee H3YYEHHBIX Y4YEOHBIX HpeaMeToB: «OKpyKalolmuid MUp»,
«buonorus. 5—7 xknacce» U «Pu3HKa. 7 Kiacey.

[Ipy wu3ydeHHH XUMUU MPOUCXOTUT (OPMUPOBAHHME 3HAHUI OCHOB
XUMHUYECKON HayKd Kak O00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTHUYECKOU
JESTEIbHOCTH YeJOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3ajaya y4yeOHOro IpenMeTa COCTOUT B (OPMHUPOBAHUU CUCTEMBI XUMHUYECKUX
3HAHUI — BaKHEHIIMX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUYECKUX IOJIOKEHUM,
JOCTYIIHBIX O0OOIIEHHI MHPOBO33PEHUYECKOIO XapakTepa, sSA3blKa HAYKH, B
OpUOOIIEHNHM K HAyYHBIM METOJaM T[IO3HAHUSA TPU HW3YYCHHH BEIIECTB U
XUMHUYECKUX peaklMid, B (OPMHUPOBAHUM U Pa3BUTUHU NO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUH B Y4YEOHO-NIO3HABATEIIbHON UM y4eOHO-HMCCIEI0BaTENbCKON
JEeSATEIbHOCTH, OCBOCHHMM NPAaBWJI 0O€30MacCHOr0 OOpallleHusi C BEIIECTBAMHU B
ITIOBCETHEBHOM KU3HMU.

[Ipu u3yyeHun XMMHUU Ha YpPOBHE OCHOBHOT'O OOLIEr0 oOpa3oBaHMs Ba)KHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KaK:

— (GOpMHUPOBAHME HWHTEIUIEKTYaJlbHO PpPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPHHITHIO PEIICHUM,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA CHCTEMAaTHYECKOE IpUOOILEHUE
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JE€ATENbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, POPMUPYIOIIUM MOTHBAIUIO M PA3BUTHE CIOCOOHOCTEH K
XUMHU;

— o0ecreueHue yCI0BUi, CTOCOOCTBYIOIIUX MTPUOOPETEHHUIO 00YyYaOIUMUCS
OMbITa Pa3HOOOpPa3HOW MAEATETBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUIMX YHHUBEpPCaJbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB ACSITEIBHOCTH;

— (dopmupoBanre oOuEeld (QYHKIIMOHATBHOM W €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM YHCI€ YMEHHA OOBSICHATH M OLCHUBATH SIBJICHUSA
OKPYKAIOIIEr0 MHPA, MCIIOJb3ysl 3HAHHUS M OIBIT, IOJYYEHHBbIE NPHU H3yYEHUU
XUMHH, TPUMEHATh UX MPU PEUIeHHH MpoOJieM B IOBCEAHEBHOM JXKHU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— ¢opmupoBaHue y OOydYalIIMXCd TyMAaHUCTHYECKUX OTHOUICHWH,
NOHUMaHUSl LEHHOCTH XUMHUYECKUMX 3HAHUW I BBIPAOOTKH HSKOJIOTMYECKH
[eJ1eCO00pa3HOro TMOBEJIEHUS B OBITY M TPYIOBOM JEATEILHOCTH B LEIAX
COXPaHEHHUs CBOETO 3/I0POBbS U OKPYKAOIIEHU IPUPOLHON CPEBI;

— pa3BUTHE MOTUBalMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHHUS OOIIEYETIOBEYECKUX LIEHHOCTEH,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGUIsS ¥ HAMPABICHHOCTH JaTbHEHIIIETO
oOy4eHHUs.

OOmiee YWCIO dYacoB, OTBEAEHHBIX JUISI HM3YYCHHS XHMHH Ha YpPOBHE
OCHOBHOTO 00I1IeT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIE XUMHYECKHE IOHATHUS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKa. XUMHS B CHCTEME HaYK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSIHUE
BeniecTB. l[loHATHE O MeTOMaxX MO3HAHUS B XUMHH. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIeMEHTbl. CHMBOJIBI XUMHYECKHX
31neMeHTOB. [IpocThie U ClOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudgeckass ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB.
3akOH TOCTOSIHCTBA cocTaBa BemlecTB. OTHOcCHUTENbHAsE aTOMHAas —Macca.
OtHOcCuTENBbHAs MOJICKYJIsIpHAst Macca. MaccoBasi JOJIsI XUMHYECKOTO 3JIEMEHTA B
COCMHECHNH.

KonnuectBo Bemectsa. Monb. MonsipHas macca. B3anmocBsi3p KoJM4uecTBa,
MacChl U 4YHUCJA CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHCHUMU.

OuU3NYECKUE U XUMHUUYECKUE SABJICHUSA. XUMHUUECKAsl pEAKIUs U €€ MPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BEIECTB. XUMHUUeckHe ypaBHeHusa. Knaccudukanus
XUMUYECKUX PEaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIlIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCYI0H, MpaBUiaMu paboThl B J1aOOpaTOpUu U
npuéMamu oOpaileHus: ¢ J1abopaTopHBIM 000PYIOBaHUEM, U3YUEHUE U OMUCAHUE
(bU3UYECKX CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
dbu3nyeckux (MJIaBJieHHWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOPEHUE CBEUYM, MPOKATHMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOMN) SIBJICHUH, HAOMIOCHUE U
OTNMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (pasjiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKeHHE TUIPOKCHUIA
meau (1) mpu HarpeBanuu, B3aumoieicTBHE kene3a ¢ pactBopom cosu meau (11),
U3Y4YCHHE CIOCOOOB pa3feIeHHUs] CMECed: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BbITIApUBAHUE, JUCTHLIAIMA, XpoMaTorpadusi, MpoBEJeHNUE OUYUCTKH TOBApPEHHON
coyiv, HaOJIOJIGCHWE W  OMNHCAaHWE  PE3yJbTAaTOB  MPOBEACHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHHE MOJIEJIE MOJIEKYJI
(IrrapocTepKHEBBIX).

Baxueiiniue npeacTraBuTe/id HEOPraHU4eCKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopoa — 3imeMeHT ¥ mpocToe
BemiecTBO. Haxoknmenue kucimopoma B Tpupoje, (PU3mdyeckne M XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcuabl. [lpumenenue kwucinopoga. CrocoOsl



MOJYYEHHS] KHCJIOpOJa B JAa0OpatopuM M HOpOMbIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — aJuIOTpoInHass MOAU(PUKALIMS KUCIOPOIa.

TemnoBoii 3¢ ¢deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W HHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHHE
BO3/lyXa, yCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — nsnemeHT M mpocToe BemlecTBo. Haxoxknenwe Boaopoja B
npupoae, GU3MUECKHEe U XUMHUYECKUE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonydenus. Knemorel u comu.

MonsipHblil 00BEM Ta30B. PacuéThl M0 XMMUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boaa kak pactBoputesb. PacTBOpEL
HacelilieHHbIE W HEHACBHIIEHHBIE PAaCcTBOpPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMUYECKHE CBOICTBA BOJibl. OCHOBaHMUSI.
Ponp pacTBOpoB B Npupoze U B KU3HU YenoBeKa. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamms
OKCHUJIOB:  cojieoOpa3zyronue  (OCHOBHBIE, KHUCIOTHbIE, aM{OTEepHbIE) U
HecosneoOpazyronme. Homenknarypa oxcupoB. Dusznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHune okcuaos.

OcunoBanusa. Knaccudukanuss ocHOBaHHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHuil. PU3MYECKHE U XHUMHUYECKHE CBOWMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucinor. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm merammoB H. H. bekerona.
[lonydeHue KUCIOT.

Comu. Homenkiarypa coneil. @u3nyeckue U XUMUYECKHE CBOWCTBA COJEH.
[Tonyuenue coneil.

I'eneTnueckas cBA3b MEXKAY KJIACCAMU HEOPTaHUYECKUX COCIMHEHHI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEACIICHUE COAEPKAHUsI KUCIOPOJa B BO3AyX€E, MOJIYyYECHHUE,
coOupaHue, pacno3HaBaHWE M U3YYCHHUE CBOWCTB KHCIOpOAa, HaOI0IeHNne
B3aUMOJICHCTBHUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS H
MpeKpalleHus TopeHusi (Mokapa), O3HAKOMJIEHHWE ¢ O0O0pa3llaMu OKCHUJIOB W
OTMMCaHUE WX CBOWCTB, MOJy4eHHE, COOMpaHHE, paclo3HABaHUE M H3y4YCHUE
CBOMCTB BOJIOpojia (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB), HAaOJOIeHHEe 00pa3iloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAaHUE OCOOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHON
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICHUCTBUE BOJbBI C METAJUIAMU
(HaTpueM © KaiublueM) (BO3MOXHO UCIIOJIb30BaHUE BUIECOMATEPHUATIOB),



UCCIIeIOBaHNEe O0pa3lloB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJACCOB,
HaOJII0JIeHNE U3MEHEHMSI OKPAaCKU MHAMKATOPOB B pacTBOpAxX KHUCIOT U LIEJIOYEH,
u3ydyeHue B3auMmoaencTBus okcupa meau (II) ¢ pacTtBopom cepHOW KHCIOTHI,
KHCIIOT C METaJUlaMH, DPEAKLUUN HEUTpAIU3alMM, ITOJy4YEeHHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJUIa IPYTMM W3 PacTBOpa COJM, PELICHUE
DKCHEPUMEHTAIBHBIX 3a1ad MO TeMme «BaxHeUIMe KIacchl HEOPraHWYECKHUX
COCIMHEHUI.

Ilepuoguveckuii 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iementoB JI. U. MengesneeBa. CrpoeHne aToMoB. XHMH4YeECKasl CBSA3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBple MONBITKM KIAcCU(PUKAIMM XUMUYECKUX 3JeMEeHTOB. [loHsTHE O
rpynnax CXOJIHBIX DJJEMEHTOB (ILIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAILIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUABI
Y TUIPOKCHU/IBI.

Ilepnonnyeckuit 3akoH. Ilepuoguyeckas cucrema XuMHYECKUX 3JIEMEHTOB /1.
N. MenpgeneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMbl
Ilepnogmueckon cucteMbl xumuueckux 3ieMmeHToB JI. . MenneneeBa. Ileprnozsr
n Tpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX  000J04eK aToMoB IMepBbIX 20 XUMHYECKHX 3JEMEHTOB
Ilepnogmueckonn cucremnl [l. M. Menneneea. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHMS pPaJnyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUNINYECKUX U HEMETAJUINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoi cucTeMbl XUMUYECKHUX
AJIEMEHTOB I pa3BuUTHs Haykn WU npaktuku. . M. MenaeneeB — y4€HbIM U
IPAKIaHVH.

Xumnueckass cBs3b. KoBaneHTHas (mojsipHass M HENOJsIpHAsi) CBSA3b.
DIEeKTPOOTPULATENBHOCTh XMMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHusA.  OKHUCIHMTEIBHO-BOCCTAHOBHUTENIBHBIE  PEAKLUM.
IIpoueccsl OKUCIIEHHS U BOCCTAaHOBJIEHHSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHHe O0pa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
IMAPOKCHJIAa LMHKA C PACTBOPAMU KHUCJIOT W LIENOYEH, IMPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOUIUX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBHUTENBHBIX  pPEaKUUl
(ropenue, peakiMy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmnnie céazu



Peanuzanus MexXnpeaMETHBIX CBSI3€ MpH HM3yYEHUU XHMHUU B 8§ Kjacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BaHWE KaK OONMX €eCTECTBEHHO-HAYUHbIX
NOHATUN, TAK W MOHATHUH, SBJIAIOLIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE MOHSATHSA: HAyYHBIH (paKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaIW3, CHUHTE3, KiIaccupukanus, TMepUuoAUIHOCTh, HAOII0ICHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®u3uka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAAUOAKTUBHOCTh, MOJICKYJA, AJIEKTPUYECKUN 3apsjl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHUE BEIECTBA, ra3, (M3WYCCKUE BEITMYMHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COoNHIIE.

buonorus: poTocunTes, AbIxanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEPATbI, TOPHBIE MOPOJBI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAs peaKkuus

[Tepnoanueckuit 3akoH. [leproanueckas cuicTeMa XMMHYECKUX JIEMEHTOB /.
N. Menneneea. CTpoeHue aToOMOB. 3aKOHOMEPHOCTM B HM3MEHECHHM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOMAOB, Kaiaus, Kalblud M HX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHHEM 3JIEMEHTOB B Illeproanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHUAbI XUMUYECKOW CBSI3U. TUIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMUYECKHE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K pa3IM4HbIM KJIacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanust XuMu4ecKux peakiuii Mo pa3auyHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIioBOMY 3 (deKTy, Mo
U3MEHEHHIO CTETICHEH OKHMCIICHUS XUMHYECKUX 3JIEMEHTOB, MO OOpAaTUMOCTH, IO
Y4aCTHIO KaTajlu3aTopa). DK30- U HAOTCPMUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUSI.

[lonsiTue 0 ckOpocTH XuUMUYeckod peakuuu. lloHsTe 00 OoOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusix. [IoHSTHEe 0 TOMOTEHHBIX U TeTepPOTreHHBIX
peakuusx. [lonarue o karaimse. [lorstrne 0 xumuueckom paBHoBecun. DakTopsl,
BJIUSIIOIIME HA CKOPOCTh XUMHUUYECKOW pEaKIMU U TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEaKIMK,  JJCKTPOHHBIM  OanaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUH. CocraBieHrue  ypaBHEHHI



OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMHd C  HCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOIO OaJiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M IHMCCOLMALMU BEIIECTB C Pa3JIMYHBIMHA BUIAAMU
xuMHuueckoi cBs3u. CreneHs nucconuanuu. CuiabHbIE U cl1a0bIe 3JIEKTPOIIUTHI.

Peakuuu noHHOro oOMeHa. Y cinoBUs NPOTEKaHUs peakil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBaHMI W cCOJ€il B CBETE€ MPEIACTABICHUNA 00 3JIEKTPOJIUTUYECKON
nucconnanyu. KauectBeHHble peakuny Ha MOHBL. [IoHATHE O TMAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm

O3HAKOMJICHUE C MOJEISAMH KPUCTAJUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BEIIECTB — METAUIOB M HEMeTauioB (rpadura M ammasa), CIOXHBIX BEIIECTB
(xJopuga HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKLIUU
OT BO3JCHCTBUS pa3iaMuHbIX (AKTOPOB, MCCIEAOBAHUE DSIIEKTPOIPOBOJHOCTU
pacTBOpPOB  BELIECTB, IIpollecca AUCCOLUALMA KHUCIOT, WICJIOYEed U  COJIEH
(BO3MOXKHO ~ HCHOJIB30BAHME  BHUJEO MAaTEpPUAIOB), MPOBEACHUE  OIMbBITOB,
WUTIOCTPUPYIOUIMX ~ NPU3HAKM  OPOTEKaHWs  peakuuii HMOHHOro  oOMeHa
(oOpa3oBaHue ocajgka, BBIJIEIEHME Ta3a, O0Opa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKHUCINUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLIUN
(ropeHue, peakluy pas3ioKeHUs], COEMHEHUs), PACIO3HABAHUE HEOPTraHMYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKUUMd Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeTausibl 4 UX COeIMHEHUA

OOmiass xapakTepucTHKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (u3NYecKHue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MNpPHUMEPE  XJOpa
(B3aMMOJEHCTBHE € MeTallaMH, HEeMEeTajllaMH, UIeno4amu). XJIO0pOBOAOPO/I.
CounsiHasg KHCJIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YeHHUE, NMpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOPOJA HAa OPraHM3M 4YeJoBeKa. BakHeWlume XJIOpuabl U HX
HaxO0KJICHUE B IIPUPOJIE.

O6mras xapakrepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB, XapaKTEepHbIe CTeNeHu okucieHus. CtpoeHue M (uU3NUecKUe CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PHUKALIMU KUCIOPOaa
U cepbl. XUMUYEeCKUe cBoicTBa cepbl. CepoBONOPOJ, CTpoeHHE, (PU3HUECKUE U
XUMH4YeCcKue cBorcTBa. OKCUABI CEpbl KAK MPEACTABUTENIN KUCIOTHBIX OKCHJOB.
Cepnas kwucnora, (Qu3nUecKkMe © XHMHYECKHEe CBOHcTBa (0OIIMe Kak
MpeCTaBUTENsl Kjacca KHUCIOT U crenuduyeckue). XUMHUYECKHE PEaKIuH,
JeXalle B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJYy4YeHUs CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCIIOThI, KAUECTBEHHAS pEaKLIMs Ha



cynabdar-uoH. Haxoxzaenue ceppl M €€ coequHEHUH B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeabl COCIUHEHUSIMH Cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6miast xapakTtepuctuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHUS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
dusnueckue u xumMuueckue cBoiictsa. KpyroBopor azora B npupojae. AMMHUakK, €ro
du3nyuecKre U XuMUYECKHUE CBOMCTBA, NoJydeHne U nmpuMeHeHue. Coiau aMMOHUS,
ux pU3NUECKUe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ TMOodydeHue, (Pu3ndeckne W XUMHUCCKHE
cBOlicTBa (00mME Kak TPEICTABHTENs Kilacca KHCIOT M crenuduaeckue).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHUS B KayeCTBE MHHEPATbHBIX
ynoopennii. XuMu4yeckoe 3arps3HeHUe OKPYKaIoIIe cpeibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsA3HEHHUE BO3JyXa, MMOYBBI U BOJAOEMOB). Docdop,
ajuiotponHeie Moaudukaruu docdopa, U3MUECKHUE U XUMUUYECKHUE CBOMCTBA.
Oxcun dochopa (V) u pochopHas Kuciora, pu3uIecKre H XUMHUICSCKHE CBONCTBA,
nosydenue. Mcnonas3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YA0OPEHUH.

O6mras xapaktepuctuka 37aeMeHTOB [VA-rpymmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB,  XapaKTE€pPHbIE  CTENEHU  OKHUCJICHHUS.  YTIEpoJd,  aJIOTPOIIHbIC
Moau(dUKaluKM, paclpoCTpaHEHUE B TpUPoLE, (PU3NUECKUEe U XUMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopot yriaepoaa B npuponae. OKCUIbl yriiepoaa, ux
duznueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha IKHUBbIE OpPraHU3MBI,
MOJIYYCHHE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yriepona (IV), rumoreza r17100anbHOTO TMOTEIJICHUS KJIMMAaTa, MMapHUKOBBIN
addekT. YronapHas KucaoTa U €€ coiu, X GU3NYecKue U XMMUYECKHE CBOMCTBA,
noJiyueHrue W mnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIIEHHOCTH U CEIHCKOM
XO35MCTBE.

ITepBoHauanibHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TAHOJ, TJIULEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MTPHUPOJHBIM Ta3, HEPTH),
NPOAYKTHl WX TmepepaboTku (O€H3WH), WX POJIb B OBITY W MPOMBIILICHHOCTH.
[TonsTre 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: KUpax, OelikaxX, yriaeBoJax — U UX
poiM B KM3HM YelloBeka. MarepuaibHOe E€IUHCTBO OPTraHUYEeCKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemuwnii, ero ¢usnueckne W XHUMHYECKHE CBOWCTBA, TMOJyYCHUE U
npumeHenue. CoeauHeHHs KpemMHHUsT B mpupoze. OOmme mnpenacraBieHus o0
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIOJb30BAHUE B
OBITY, B IPOMBINLICHHOCTU. BakHelilne CTpouTeNbHbIE MaTepUallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobreMbl 6e30macHOT0 MCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha XJOPHUJI-UOHBI U HAOIIOJICHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTPAKAIOIIME (PU3NUYECKHE M XUMHUYECKHE CBOWCTBA
TaJIOTEHOB U WX COCJAMHEHWH (BO3MOXKHO HCHOJB30BaHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHUE C O0Opa3lnaM XJIOPUIOB (TajJOT€HHUIOB), O3HAKOMJICHHE C
oOpasnaMu  ceppl W €€  COCIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BAaHHE
BUJICOMATEPHAIIOB), HAOIIOCHNE Mpoliecca OOYTIIMBaHUs caxapa MoJ JeHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBl, M3YYE€HUE XHMHUYECKHX CBOMCTB
pa30aBiIEHHON CEPHON KUCIIOTHI, IPOBEJICHNE KaUeCTBEHHOM peaKIuu Ha CcyJbdat-
MOH U HAOJIOJICHHE TNpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3MUECKUMHU
CBOMCTBaMH a30Ta, (ochopa M MX coequHEHUH (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMATEPUAITIOB), 00pa3liaMu a30THBIX U (PocHOpHBIX yn0OpeHui, MoTydeHue,
coOupaHue, pacrno3HaBaHME€ M HW3YYEHUE CBOWCTB aMMHUaka, IIPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U Pocdar-uoH U U3ydYeHHe MPU3HAKOB
UX IIPOTEKAHMUsI, B3aUMOJECHCTBHE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIBIO
(BO3MOKHO WCTOJIb30BAHUE BHUJICOMATEPUAIIOB), W3y4CHUE MoJenen
KPUCTAUNIMYECKUX PEIIETOK anmasza, rpadura, QyiepeHa, O3HAKOMIICHHE C
IpOLIeCCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTUBOra3a, MojayuyeHHe, COOMpaHue, paclio3HaBaHUE M M3YUYEHUE
CBOMCTB YIJICKHUCIIOTO Tra3a, MPOBEJICHUE KAYECTBEHHBIX pEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U H3YyYCHUE TPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
OPOAYKIIMENH CUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaykHeuIre HeMeTaJUIbl U KX COCIUHEHUS.

MeTausibl 4 UX COeIMHEHUS

OO6mrast xapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux nosiokeHus B llepmogumueckor cucreme xumuuyeckux osiemeHtoB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTauioB. MeTamnyeckasi CBsi3b U
METAIMYECKass ~ KPUCTAJUIMYECKass  PEmETKA.  DJIEKTPOXUMHUYECKUUA  Psif
HanpsoKeHU MeTalioB. @U3MYECKUEe U XUMHUYECKHUE CBOMCTBa MeTauioB. OOmiue
CIIOCOOBI TOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WHM METAIOB, OCHOBHBIE
CrocoOBl 3amuThl X OT Kopposuu. CrmaBbl (CTajb, YyTyH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenoynbie MeTaUIbL: TOJNOXKEeHHE B lleprnoanueckoit cucTeMe XUMHUUYECKUX
snementoB JI. M. MenpaeneeBa, CTpo€HHE WX aTOMOB, HAaXOXIAEHHE B IPUPOJIE.
®u3nuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbl U



TUAPOKCHIBI HAaTpusi W Kanus. [IpumMeHeHue WIeNOYHBIX METANIOB U HX
COCIMHEHUN.

[[lenouyno3eMenbHbIE METaJUIbl MAarHUil M KajbllUil: IIOJOXXKEHHE B
Ilepnonuueckon cucreme xuMmuueckux dimeMeHToB [[. M. MenneneeBa, ctpoeHune
UX aTOMOB, HaXOXJAcHUE B Ipupoze. PUsndeckne 1 XMUMUYECKHUE CBOMCTBA MAarHus
U Kanbplyd. Baxueillune coenuHeHUs KanblLUs (OKCHA, TUIPOKCHUI, COJIH).
JXécTtkocTh BOBI U CIOCOOBI €€ yCTPaHEHMS.

AroMuHAN: TIoJI0keHne B [leproandeckon cucTeMe XMMHYECKUX DJIEMEHTOB
JI. 1. Menneneesa, CTpoeHHME aToMa, HAaXOKIECHHME B npupone. Pusndeckue u
XUMHUYECKHUE CBOICTBa amtoMUHUSA. AMGPOTEpHBIE CBOMCTBA OKCHUIA M THAPOKCUAA
AITFOMUHMUS.

XKenezo: nonoxxenue B llepruoanyeckoi cucreMe XUMUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B npupone. PU3HUECKHE H
XHUMUYECKHE CBOMCTBA jkene3a. OKcHIbl, THAPOKCH B U comn xenesa (11) u sxenesa
(IIT), mx coctaB, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMM METalIoB M CIUIaBOB, HMX (PU3HUYECKUMU
CBOMCTBaMH, M3YYEHHE PE3yJbTaTOB KOPPO3UH  METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJIEOMATEpPUAIOB), OCOOEHHOCTEH B3aUMOJEHCTBUS OKCHJIA
KaJgblUsl U HATpus C BOJOW (BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEPUATIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUs Keje3a B KUCIOPOIe
(BO3MOXKHO ~ HCIOJB30BAHHE  BUACOMATEPUATIOB), IPU3HAKOB  MPOTEKaAHUS
Ka4EeCTBEHHBIX PEAKI[MM HA MOHBI: MATHUs, KAJIbLUSA, AJIIOMUAHMS, UHKA, JKele3a
(IT) u xeneza (I11), meau (II), HaOarOAEHUE M ONUCAHUE TPOLIECCOB OKPAILIMBAHUS
IUITAMEHM HWOHAMM HaTpWsl, Kalnusd W KaublUud (BO3MOYKHO HCIIOJIB30BAHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB FMAPOKCUAA aTIOMUHUS
Y TUIPOKCHJIA INHKA, PEIICHUE DKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BakHeume
METAJJIbI U KX COCUHEHHUS.

XuMHUA ¥ OKPY KAKOLIas cpeaa

BemecTtBa m Marepuanbl B NMOBCEJHEBHOW XW3HM YENIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUECKUX peakuuil B ObiTy. [lepBas momoips npu
XUMHUYECKUX 0XKOTaX U OTPABJICHUSAX.

XMMHUYECKOE 3arps3HeHHE OKpyKarolehd cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIeHTpaius BemecTs, nanee — [1/K). Poap xuMun B pemieHr 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKcnepumenm:

u3ydYeHue 00pa3lioB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEpPHBIE
MaTepuarbl).

Mesicnpeomemmnuie ceéa3u



Peanuzamusi MeXmpeIMETHBIX CBsI3€d NMpU HM3YyYEHUH XUMHH B 9 Kiacce
OCYILIECTBIIIETCSI Yepe3 HCIONb30BaHME KaK OOLIMX €CTECTBEHHO-HAYUHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJSIOMNXCS CUCTEMHBIMU JJI1 OTJCIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBEHHO-HAyUHbIEe MOHATHUA: HAYYHBIA (PaKkT, THIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccudukauus, TMNEePUOAUYHOCTb, HAOIIOICHHE,
OKCIEPUMEHT, MOJECIMPOBAHUE, H3MEPEHHE, MOJelb, SBJICHUE, TapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHAIIHI.

®duszuka: Marepusi, aTroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIH]I,
M30TOMbI, PagUOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJYIPOBOJIHUKU,  JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE€ COCTOSIHUE BEILECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIUINYECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COIHILE.

buonorusa: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MHUHEpalbl, TOPHbIE MOPOJBI,
M0JIE3HbIE UCKOIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBLI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUSA MPOTPAMMbI OCHOBHOTO OOIIETo
0o0pa3oBaHMs JOCTUTalOTCS B XO0JA€ OOy4eHUS XHMHHM B €JUHCTBE Y4YE€OHOU u
BOCIIUTATEJIbHOMN JIEATEIBHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUNCKUMHU
COLIMOKYJIbTYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMHM, IIPUHATBIMUA B
oOlliecTBe MpaBWJIaMd M HOPMaMH TIOBEJCHHMS U CIOCOOCTBYIOT THpoleccam
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMHN O0yYarOIIHNXCS.

JIn4HOCTHBIE ~ pe3yNbTaThl  OTpPa)XalOT  TOTOBHOCTh  OOyYaroluxcs
PYKOBOJCTBOBATbCA CHCTEMOM TNO3WTHMBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHnE ONbITa ACATEILHOCTU HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS:

LIEHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
M HAYYHOMY HACIECIWIO, NTOHUMAaHHS 3HAYECHUS XWMHYECKOM HAyKH B JKH3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHOW HH(pOpMauen o
IIEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpaKIaHCKOT0 BOCIIMTAHUS:

IIPEJACTABJICHUS] O COLMAJIBHBIX HOPMax M MpPaBWJIAX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCNEAOBATENbCKOM, TBOPYECKOM W JApPYrUxX  BUAaX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MNpHU
BBITIOJIHEHUN Y4E€OHBIX, TO3HABATEIbHBIX 3a/lay, BBHIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JAHUU YUEOHBIX NMPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TIpoIlecce HTOM Yy4uyeOHOW JAesTeIbHOCTH, TOTOBHOCTU
OLIEHMBATh CBOE TOBEJCHHWE M IIOCTYIIKM CBOHMX TOBApHILIEW C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSI:

MHPOBO33PEHYECKUE TMPEICTABICHUS O BEIIECTBE M XMMHUYECKOM PEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIOLINE
OCHOBY JJII TIOHUMaHUs CYIIHOCTH HAYYHOM KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOJBI, B3aMMOCBS3SIX YEIIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUU 3THUX 3aKOHOMEPHOCTEW;

[03HABAaTEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMbBIC IS OOBSCHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUH,
MO3HABATENbHOM, MH(OOPMAIIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIE
HABBIKOB CAMOCTOSITEILHOM pabOThl € Y4YE€OHBIMM TEKCTaMH, CHpPaBOYHOU



JUTEPATYpPOH, JOCTYMHBIMH TEXHHUYECKHUMH CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyYeHHI0O W TO3HAHMIO, JTI0O003HATETBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEN0BAaTEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHSI OOyYEHHS B
JlaJbHEHIIEM;

4) popMHUpPOBAHHUS KYJIbTYPbI 310POBbA:

OCO3HAaHME IIEHHOCTH J>KHU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 37I0POBBI 00pa3 »XW3HH, OCO3HAHWE TOCICICTBHA WU
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHHUS aIKOTr0Jisl, HAPKOTUKOB, KYpEHHSI),
HEOOXOJIUMOCTH COONIOJIEHUST TMpaBuid 0€30MacCHOCTH TIpU  OOpallleHUuH C
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PeaIbHOMN KU3HMU;

5) TpyA0BOT0 BOCTIMTAHMS:

UHTEpEeC K MPAKTUISCCKOMY M3YYCHHUIO TPOoPeCcCHil U Tpy1a pa3IudHOTo poja,
YBOKECHUE K TPYAy U pe3yjbTaraMm TPYIOBOM JEATEIBbHOCTH, B TOM YHUCJIE Ha
OCHOBE NIPUMEHEHHUS MPEAMETHBIX 3HAHUM MO XUMHHU, OCO3HAHHBIA BBIOOP
WHJIMBHUIYabHONW TPACKTOPUHU IPOJIOKEHUsST 00pa30BaHus ¢ yUETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XUMHH, OOIIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH,
yCIemHon Tpo(ecCuoHaIbHON NESITENFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTh aJaliTUPOBATHCS B MPOGECCUOHAIBHON CpeIe;

6) 3K0JOrHYecKOro BOCIIMTAHHUS:

AKOJIOTHYECKH IIeJIECO00pa3HOe OTHOIICHHE K IPUPOJICe KaK HCTOUYHHKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHHUE IIEHHOCTH 3I0POBOTO U
O0e3zonacHOro oOpa3a KU3HH, OTBETCTBEHHOE OTHOUIEHUE K COOCTBEHHOMY
bU3UYECKOMY M TMCUXHYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS
paBUJI OE30IMaCHOTO TTOBEICHUSI TIPH paboTe ¢ BEIIECTBAMHM, a TAK)KE B CUTYyaITUsX,
YIPOKAIOIINX 370POBBIO U KU3HU JIIOACH;

CITOCOOHOCTH TPHMEHSTHh 3HAHMS, TOJIydaeMble MPHU HW3YYCHHH XUMHH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOWIEW MPUPOIHONU CPENON, ISl TIOBBIILICHHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJbTYphl, OCO3HaHUS TIJ00aIbHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJIEM M MyTeH MX PEIICHHS IOCPEICTBOM METOJOB XHMHH,
AKOJIOTUYECKOT'O0 MBIIIJIEHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEJILHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METANPEIAMETHBIE PE3YJIbTATbBI

B cocraBe wmeTanpeaMeTHBIX PE3yIbTATOB BBIICISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpus,
MIPUHITUT, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEIMETOB (POPMUPOBATH MPECTABICHUE O ILETOCTHOU



HAay4YHOU KapTHHE MHUPA, U YHUBEpCAJIbHbIC yYeOHbIE NeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOphIE 0OeCcneunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOM
JESITEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHHUSl MCIOJIb30BATh MPUEMBI JIOTMUECKOTO MBIIUICHUSI MPU OCBOEHUU
3HAHWI: pacKphIBaTh CMBICT XMUMHUYECKUX MOHSTHHA (BBIIETSATH UX XapaKTepHbIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTHSIMH), KCIOJIb30BAThH
MOHATHUS JI1 OOBSICHEHUS OTIEILHBIX (DaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS H
KpUTEPUHU ISl KJIaCCU(PUKAIMN XUMUYECKUX BEIIECTB M XUMHYECKUX PEAKIIHH,
yCTaHABIMBATh MPUYMHHO-CIICACTBEHHBIE CBA3UM MEXIY OOBEKTaMHU H3yUCHHS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, 10 aHAJIOTUH),
Jie7aTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TMPUMEHSATH B TMPOIECCE IO3HAHUSA TMOHATHUS (MPEIAMETHBIE U
MeTanpeIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MIPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI dJEMEHTa), XUMHuueckas ¢dopMmyna U YypaBHEHHE
XUMHAYECKON peakiuy — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX TPEJCTABICHUN BBISBISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC
MPU3HAKH U3Yy4YaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHil,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYUMHHO-CIEJCTBEHHBIE CBSI3U WU
MPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBble ncciieqoBarejbCKue 1eiiCTBUSL:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHWA, a TakKe B KayeCTBE OCHOBBI i (POPMUPOBAHUS THIOTE3BI IIO
MPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMBIX CYXKICHUI;

MPUOOpPETEHUE OMbITa M0 IJIAHUPOBAHUIO, OpPraHU3allMd W IPOBEICHUIO
YUYEHMUYECKHX OJKCIIEPUMEHTOB, yMEHUE HaOlomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €0 PE3yNbTaT, (OPMYIHUPOBATH 0000IICHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TOIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOIO COJIEPXKAHUS, CIPABOYHbBIC
nocobusi, pecypchl MHTepHeTa), KpUTHUUECKH OIEHWBATh MPOTUBOPEUHUBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHATh Pa3lIUYHbIE METOJBl U 3alpOChl MPU MOUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJis BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHHE OMNbITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYpPO aKTUBHOTO MCIIOIB30BAHUS PA3INYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTUMANIbHYIO (pOopMy MpeacTaBieHuss HHGOPMAILUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMi,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHHE WCIOJIb30BaTh U AaHAJU3UPOBAaTh B Ipolecce YydyeOHOHl u
MCCIIEIOBATENLCKON NEATEIbHOCTH HHPOPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOPTa HA COCTOSIHME OKPYXKAIOIIeH MPHUPOIHOM
Cpelbl.

KoMMmyHuKaTHBHBIE YHUBEpPCaJbHbIE YUeOHbIe 1eHCTBHUS:

YMEHHs 3a/aBaTh BONPOCHl (B Xoae Auanora M (WiM) AUCKYCCHUH) IO
cymecTtBy  oOcykmaemMoll  TeMbl, (OPMYJIHpPOBATH CBOM  MPENJIOKECHUS
OTHOCHTEIIFHO BBITIOJIHEHUS TIPEIOKEHHOHN 3a1a4u;

YMEHHS ~ TPEICTaBIsTh  TOJYyYEHHBIE  PE3yNbTaThl  MO3HABATEIHbHOM
JCSITENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [eNaTh TMPE3CHTALUI0
PE3yNbTAaTOB BBHIMOJHEHHUS] XMMHUYECKOTO JKCIEpUMEHTa (71a00paTOpHOTO OIbITA,
71a00paToOpHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MTPOEKTA);

YMEHHSI Y4eOHOr0 COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIBHOM M WCCIEIOBATENBCKON  NIEATENBbHOCTH TNPH  PEIICHUU
BO3HUKAIOIIUX MPoOJIeM Ha OCHOBE Yy4é€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uiii (00CyXeHns, 0OMEeH MHEHHSIMH, «MO3TOBBIE IITYPMbI», KOOPAHMHAIINS
COBMECTHBIX JEWCTBHUH, OIpeneseHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHE).

PerysiTuBHBbIEe YHHBepcaJIbHble y4eOHbIe el CTBHUA:

YMEHHE CaMOCTOSITENIbHO OINpEAENATh LENU JEATENbHOCTH, IJIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTD, BHIOUPATh Hanbosiee dY(pPpeKTUBHBIC CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENBHBIX 3aJa4, CaMOCTOSITENIBHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUVIOKEHHBIM  AJITOPUTM  JIEMCTBUM TNPHU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHMW 00 M3ydaeMbIX OOBEKTaxX — BELIECTBAX U PEaKLUsX,
OLICHHMBATh COOTBETCTBUE IIOJIYUEHHOTO pe3yJjbTaTa 3asBJICHHOW LIEJH, YMEHUE
MCTIOJb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPE/JlaraeMbIe B YCIIOBUH 3aJaHHA.

NPEIMETHBIE PE3YJIbTATbBI

B coctaBe mpeaMeTHBIX pPE3yNbTATOB 1O OCBOCHHUIO 00S3aTEILHOTO
collepKaHMs, YCTAHOBJIEHHOTO MaHHOW (enepanbHON pabodeil mporpaMMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIUMUCS HAy4HbIE 3HAHUS, YMEHHUS M CIIOCOOBI



NeUCTBUN, crnenuPuueckue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHIO HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K xonity oOydenns B 8 kiiacce npeamMeTHbIC pe3yIbTaThl HA 0a30BOM yPOBHE

JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX IMOHATHI: aToM, MOJEKYJa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJITHOPOJHAS), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBas J0Js XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJIIPHBII 00BEM,
OKCHJI, KHMCJIOTa, OCHOBAaHME, COJIb, AJIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJICHUS, XMMHUYECKasi peakius, KiIacCu(PuKanus peakiuil: peaxiuu
COCAMHEHUs, pEAaKUUU PA3JIOKEHUS, pEAKUUHU 3aMELICHHS, PEAKIUH
o0OMEHa, K30- U 3HIOTEPMHUYECKUE PEAKIUH, TEILUIOBOM 3PPeKT peakuuu,
AIpO aToMa, 3JEKTPOHHBIM CIIOH aroMa, aToOMHas OpOuTaib, paauycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS. U HETMOJSIPHAs KOBAJIEHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBa
(IporeHTHasE KOHILIEHTpAIUsi) B PacTBOPE;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TIOHATUHA H
MIPUMEHSTh ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUIA;

* ICIOJIb30BATh XMMUYECKYIO0 CUMBOJIUKY JJISI COCTaBIEHUS (POPMYJT BELIECTB
Y YPAaBHEHHUN XUMUYECKUX PEAKIIHM;

e OTNIPEJIETSATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIMHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACcCy COEAUHEHUW 10
dbopmynam, BHA XUMHUYECKOW CBsI3M (KOBAJIEGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

epackpbeiBaTh cmbicH llepuommueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh TOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX moJiokeHus B llepuonnueckoil cucreme,
3aKOHOB COXPAHEHHUS MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HUS, 3aKOHA ABOTaJpo;

¢ ONKUCHIBATh U XapakTepuzoBaTh TabiauuyHyro ¢dopmy Ilepuoamdeckoit
CUCTEMbl XHWMHMYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHas
noarpymnmna (A-rpymnma)» u «modounas noarpynmna (b-rpynma)», mansie u
00JbIlIME TEPHOIbl, COOTHOCHUTH O0O3HAYEHMS, KOTOpbIE HMEIOTCS B
tabnune «llepuoguueckass cucrtemMa xumudeckux a3iemeHtoB J[. .
MeHnpneneeBay C YHCIOBBIMM XAaPAKTEPUCTUKAMU CTPOEHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Apa, 00IIee YUCIIO AIIEKTPOHOB
U paclpeiesieHHe UX M0 3JIEKTPOHHBIM CII0SIM);

e KJIACCU(UIIMPOBATh XUMHUYECKHE JJIEMEHThI, HEOPTraHMYECKHE BEIIECTBA,
XUMHUYECKUE peakuuu (IO YUCIY M COCTABY YYACTBYIOIIMX B PEAKIIHH
BEILIECTB, M0 TETIOBOMY A (PeKTy);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XHUMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

« IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XUMUYECKUX NPEBPAILCHUNA B
Pa3INYHBIX YCIOBUSAX;

 BBIYUCJISATH OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOTO 3JEeMEHTa Mo (opMyle COEAUHEHUS,
MacCOBYIO JIOJIO0 BEIIECTBA B pPacTBOpE, MPOBOAUTH PACUETHl IO
YPaBHEHUIO XUMUYECKON PEaKLUU;

 IPUMEHATh OCHOBHBIE ONEpPAllUU MBICIUTEIBHON JAEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHCTeMaTH3alllo, Kiaccu(puKaiuio,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBSI3€d — JUIsI M3YYEHHs] CBOMCTB
BEIIECTB M XHMHUYECKUX PEAKUUH, €CTECTBEHHO-HAy4YHbIE METObI
MO3HAHUS — HAOIIOAEHUE, W3MEPEHHE, MOJEIUPOBAHHUE, HKCIEPUMEHT
(peanbHBII U MBICJICHHBIN);

e CIICJIOBATh MPaBUJIaM TOJIb30BAHUS XUMHUYECKOM MOCYI0N U TaOOpaTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBUjiaM OOpalleHusi C BEIIeCTBAMH B
COOTBETCTBUM C HWHCTPYKIHUSMU IO BBIINOJHEHUIO JIaDOPAaTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHHMIO Ta3000pa3HbIX
BEIIECTB (BOJOpOJAa W KHCIOpPOAA), HIPUTOTOBICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOW JOJIEM PACTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
Y MPOBOJIUTh XUMUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB
1IeJI0Yel U KUCJIOT C MOMOUIbI0 MHAMKATOPOB (MakMyc, (geHosdraneunH,
METWJIOpaHX U JApyrue).

K koniy oOyudeHus B 9 kiaacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

ePAaCKphIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TIOHATHH: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIeKyja, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BEUIECTBO, BAJICHTHOCTb, AJIEKTPOOTPUILIATENILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi PEaKIvs, XUMHUUIECKasi CBsI3b, TEIUIOBON d(deKT
peakiuu, MOJb, MOJSIPHBIA  00BEM,  PACTBOpP,  DAJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJEKTPOIUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, Karanu3atop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEoOpaTUMbIE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTaHOBJICHUE,
ajoTponus, aMmGpOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/NInYecKasi), KpHUCTaJUIMueckasi pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW pPEaKUWW, NPeNebHO JI0ImyCcTHMas
koHuenTpanus [1/IK Bemecrna;

e WJUTIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XUMHUYECKHX MOHATUH U
MPUMEHSTH 3TU MOHSTHS MPU ONUCAHUU BELIECTB U UX MPEBPALICHUI;

* MICIIOJIb30BAaTh XUMUYECKYIO0 CUMBOJIHKY JJIsSI COCTAaBICHHS (DOPMYI BEIIECTB
Y YPaBHEHUM XUMHUYECKUX PEAKIIUIA;

e OIIPENIEIIATh BAJEHTHOCTh U CTENEHb OKUCIICHHS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHHSX pa3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BEUIECTB K
OnpefeéHHOMY KJIacCy COEIUHEHHM 1o ¢opMyliaM, BHJ XUMUYECKOU
CBA3M (KOBaJ€HTHAas, MOHHAs, METAJUIMUECKas) B HEOPraHWYECKUX
COEIMHEHHMSIX, 3aps] MOHA MO XMUMHYECKOW (hopmysie, XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPraHUYECKHX COCAMHEHUH, TUI KPUCTAINYECKOU
PEIETKM KOHKPETHOTO BELIECTBA;

epackpbiBaTh cMmbich [lepmogmueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHWE: ONUCHIBATh U XapaKTepHU30BaTh
TabnuuHyo ¢opmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpymma (A-rpynma)»y U «rmobouyHas
noarpynna (b-rpynna)», manele u OosbliMe NEPUOJBI, COOTHOCHUTH
0003HAauUEHHUsA, KOTOpbIE MMEIOTCI B NEPUOJUYECKOM Tabmuue, C
YUCJIOBBIMU  XAapaKTEpPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sA1apa, OOIIee YHUCIO 3JIEKTPOHOB U
pacmpenesneHue WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COEAUMHEHUI B
npejesiax MajblX MEPUOJOB U INIABHBIX NOATPYNH C YYETOM CTPOCHUS MX
aTOMOB;

e KJIacCCU(UIUPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIIECTBA,
XUMHUYECKHE PEAKIUH (M0 YUCIy U COCTaBYy YYacTBYIOIIUX B pEaKLUU
BEIIIECTB, MO TEIIOBOMY 3G (}EKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHYECKUX IJIEMEHTOB);

e XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHEeUU(PUIECKUE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX W CJIOXHBIX BEIIECTB, IOATBEP)KIAAs ONMCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIIUM;

e COCTaBJISITh YPABHEHUS NEKTPOJUTUUECKON AUCCOUMALUN KUCIOT, IIeI04ei
U COJICH, MOJIHbIE U COKpAIIEHHBIE YPABHEHUS PEAKINI HOHHOTO 0OMEHa,



YpaBHEHUS peaKUuid, MOATBEPKIAIOUINX CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3M MEXIY BEIICCTBAMH Pa3IUYHBIX KJIACCOB,

e PacKpbIBaTh  CYIIHOCTb  OKHCJIHUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKIIHUil
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCca 3TUX peaklni;

« IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHWS,
BO3MOXKHOCTH TIPOTCKAaHUS XHUMHUYECKHX IMPEBPALICHUI B pPa3IUIHBIX
YCITIOBHSX;

¢ BBIYHCIISATh OTHOCUTENIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa MO (opMmyrne COeqMHEHHUS,
MacCOBYIO JIOJNIIO BEIIECTBA B PAacTBOpE, MPOBOAUTH pPacyEThl IO
YPaBHEHHUIO XMMHYECKOHN peaKIlnu;

« COOMTIOIATh TIPAaBHJIA MOJIB30BAHUS XUMUYECKOW MOCYI0N M 1ab0paToOpHBIM
o0Opy/lOBaHUEM, a TakKXKe TMpaBuia OOpallleHHs C BEIIECTBAaMH B
COOTBETCTBUM C HWHCTPYKIMSAMH IO BBIIIOJHEHUIO J1ab0paTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMpPAHHMIO Ta3000pa3HbIX
BEIIECTB (AaMMHUAKa U YIJIEKUCIIOrO rasa);

* [IPOBOJIUTH PEAKIMH, MOATBEPKIAAIOIINE KAYECTBEHHBI COCTAB PA3IUYHBIX
BEIIECTB: PACMO3HABaTh OMBITHBIM MYTEM XJIOpPUA-, OpOMHI-, HOIHI-,
kapOoHat-, Qocdar-, cunukar-, cynb@aT-, THIPOKCUA-HOHBI, KATUOHBI
aMMOHHSA M HOHBI M3YyYEHHBIX METAJJIOB, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

¢ IPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON EATENbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, O0OOOIIECHHE, CHUCTEMATH3allMi0, BBISBJICHUC
MPUYNHHO-CJICICTBEHHBIX CBA3€H — JI1 WM3YYCHHs] CBOWCTB BEUIECTB H
XUMHUYECKUX PEAKIMii, €CTeCTBEHHO-HAyYHbIe METOJbl TO3HAHUSI —
HaOJI0IeHNe, U3MEPEHHUEe, MOJACIMPOBAHUE, SKCIEPUMEHT (peasibHbIi U
MBICJICHHBIN ).
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