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HNOACHUTEJBHAS 3AIIUCKA

[Iporpamma BHEYpOYHON JEATEIBHOCTH MO XUMHHM «XUMHS Ha MSATh» Ha YpPOBHE
OCHOBHOTO 00IIero o0pa3oBaHMs COCTABJICHA HAa OCHOBE TPEOOBaHMI K pe3ysbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus, MPEACTABICHHBIX B
OI'OC OOOQO, a Ttakke Ha OCHOBE (efepanbHON pabouel MporpaMMbl BOCIMTAHUSA U C YYETOM
KOHLIEIIIIMU TPENoaBaHus ydyeOHOro mnpeamera «XUMHs» B 00pa30BaTeIbHBIX OpPraHU3alMsIX
Poccuiickoit ®enepanuu.

[IporpamMma BHEYpOUYHO AESITENBHOCTH 10 XUMHUU JTAET MPEICTaBICHHUE O LEIAX, OOIIe
cTpaTeruu oOyuyeHUs, BOCIUTAHUS U Pa3BUTHsS OOydYaIOLIUXCS, YCTAaHABIMBACT 00s3aTEIbHOE
MIPEIMETHOE COJIep)KaHUE, MPEeAyCMAaTpUBAaET CTPYKTYPUpPOBAaHUE [0 pazjielaM H TeMmaw,
OTpe/ieNsieT KOJNYECTBEHHbIE U KaUYeCTBEHHbIE XapAKTEPUCTUKU COAEPIKaHUS, PEKOMEHYEMYIO
MOCJEN0BATENIBHOCTh NOATOTOBKM K OI'D mo XumMum ¢ yd€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, BO3PACTHBIX OCOOEHHOCTEW  OOyyaroumuxcs, OMpeesnseT
BO3MOXHOCTH MpeaMeTa JUIsl peaju3alud TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeNbHONM TMpOTpaMMbl Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs, a TaKkKe
TpeOoBaHUN K pe3ynbTaraM oOOydeHHs XMMUU Ha YpOBHE Iesied H3ydeHHUs MpeaMera u
OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATENbHON JESITENbHOCTH OOYyYalomIerocss IO OCBOEHHIO
y4eOHOTO COJIEpPIKAHMSI.

3HaHHE XUMHUH CIY)KUT OCHOBOH 1j1s1 (hOpMUPOBaHUS MHUPOBO33PEHUS 00ydarolerocs,
€ro MpeJCTaBICHU O MaTepHaJbHOM €IMHCTBE MHUpPA, BAKHYIO POJIb UTPaioT (GopMupyeMmbie
XUMHEH MPEJICTaBICHUS O B3aUMOTNPEBPAILICHUAX SHEPTHUH U 00 HBOJIIOLIMHU BEIIECTB B MIPHUPO/IE,
0 MyTSAX peuieHs I0OaTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTUSI UYEIOBEUYECTBA — CBHIPHEBOW,
SHEPreTHYECKOM, MUIIEBOI U SKOJIOTUYECKOI 0e30acHOCTH, Mpo0IeM 3ApaBOOXPaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peanu3aliil BO3MOXKHOCTEW Ui CcaMOpPa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpPBI JIMYHOCTH, €€ 001Iel 1 GYyHKINOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHNE MBIILIEHUSI U TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJNIbHOM  y4eOHON  JeATENbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOJMMBIX KaK B TIOBCEIHEBHOW J>KU3HHM, TaK U B
npo(ecCUOHANBHON  JeSITEIbHOCTH; 3HAKOMUT CO  CHEHU(PHUKOH HAYyYHOTO MBILIUICHUS,
3aKJIaJBIBAET OCHOBBI LIEJIOCTHOTO B3IVIsIIa Ha €QUHCTBO INPUPOABI U YEJIOBEKA, SABIAETCS
OTBETCTBEHHBIM 3TaroM B (OPMUPOBAHUM €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0YUaIOIINXCS;

crocoOCTByeT (HOPMUPOBAHUIO LIEHHOCTHOTO OTHOMICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TPUPOJE, K 4YelOBEKY, BHOCHT CBOHl BKJIaJ B SKOJOTHYECKOE 0Opa3zoBaHME

oOyJaronuxcs.



JlanHble HampaBicHHUs B OOyYCHHHM XHUMHH OOECIIEYMBAIOTCS CIEIU(PHUKON CONep:KaHus
y4eOHOro TpeaMeTa, KOTOPBIA SIBIISICTCS TMEJarorudeckd aJalTUPOBAHHBIM OTPaKCHUEM
0a30BOIf HAYKH XUMUU Ha ONPEICIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc BHEypOUHOWH HEATEIBHOCTH IO XUMHUU «XHMHs Ha IIATh» OPUEHTHPOBAH Ha
ycnemHyo caagy OI'D no xumuu.

CrpykTypa coJiep)KaHusl MPOrpaMMbI IO XUMUHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOT'O
noaxona k e€ mizydenuro. CoaepikaHHUE CKIAABIBACTCS M3 CHCTEMBbl MOHITHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBI TOHATHUH O XUMHYeckoil peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpTraHM30BaHbI 1O MPUHIMITY TOCJIEI0BATEILHOTO Pa3BUTHS 3HAHWM HAa OCHOBE
TEOPETUUYECCKUX MPEICTABICHUN PA3HOTO YPOBHS:

— ATOMHO-MOJIEKYJSIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— y4EeHUs O CTPOCHUU aToMa M XUMUUYECKOU CBSI3U;

— TPEACTaBIIEHUH 00 PIEKTPOIUTHUECKOMN INCCOIMAllMY BEIIECTB B pacTBOpax.

Teoperndueckne 3HaAHUS PACCMATPHUBAIOTCS HAa OCHOBE JMIHMPHUYECKH TOJTYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBHO OT OJIHOTO YPOBHS K JPYroMy,
BBITIOJNIHAA (DYHKIMHM OOBSICHEHHS] M IMPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOTO PUMEHEHHS U MOJYyYEHU ST U3y4aeMbIX BEIIECTB.

OcBoeHME NpPOrpaMMbl BHEYPOUHOW JAEATEIBHOCTH IO XUMHHM «XHMHS Ha MSATbY»
crocoOcTByeT (OPMHPOBAHUIO TPEACTABICHUS O XUMUYECKOW COCTaBISIOUICH HaydyHOM
KapTUHBl MUpPa B JIOTMKE €€ CHCTEMHOM MPHUPOJbl, LEHHOCTHOIO OTHOLIECHUS K HAay4dHOMY
3HaHUIO U METOJaM IMO3HAaHUs B Hayke. M3yueHne XuMHM IPOUCXOAUT C IPUBJICYEHUEM 3HAHUUI
W3 paHee M3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKpyx)aromuid Mupy», «buonorus. 5—7 Kiacce» u
«®Dusuka. 7 Kimacey.

[Ipn u3ydeHHH XMMHUH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHsS BaKHOE 3HAUCHUE
MpHOOpEIH TaKKe 1eH, KakK:

— ¢bopMUpOBaHHE UHTEIJICKTYaIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K caMOOOPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TMPUHATUIO PEIICHUH, CIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

— HampaBlEeHHOCTh OOYy4YeHHMs] Ha CHCTEMaTU4YecKoe MpHOOIIeHne oOydarommxes K
CaMOCTOSITENIbHOM ~ IO3HABATEJNIbHOW  JESATENbHOCTH,  HAaydYHbBIM  METOJaM  TMO3HAHUf,
(hopMUPYIOITUM MOTHBAILIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— o0ecrieueHue YCJIOBHM, CHOCOOCTBYIOIIMX MPHOOPETEHUI0 OOYYaIOIIUMUCS OIbITa
pazHoOOpa3HON AeATeIbHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX HABHIKOB (KJIFOUEBBIX

KOMHCTCHHHﬁ), HMCIOIIUX YHUBCPCAJIIBHOC 3HAUCHUC UIA PA3JIMYHBIX BUAOB JACATCIBHOCTH,



— ¢opmupoBanue 001IeH GYHKIIMOHATBHON M €CTeCTBEHHO-HAYIHON TPAMOTHOCTH, B TOM
quyclie YMEHUH OOBSCHATH M OLIEHHMBAThH SIBIICHUS OKPYXKAIOLIEro MHUpPA, UCIOJIb3ys 3HAHUSA U
OMBIT, TIOJYyYEHHBIE MPH HW3YYEHUH XHMHH, MPUMEHATh HMX IPH pPELICHHH MpodiieM B
ITIOBCETHEBHOMW KU3HU U TPYJOBOU ACITEIBHOCTH;

— (opMHpOBaHUE Y 00YJAIOUINXCS TYMAHUCTHYECKUX OTHOIICHHUA, TOHUMAHUS [ICHHOCTH
XAUMUYECKUX 3HAHUHU Il BBIPAOOTKM SKOJIOTUYECKH IEIecO00pa3sHOTO MOBEICHHS B OBITY U
TPYAOBOM NEATENBHOCTH B LEJISIX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOLIECH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUs OOIIEYEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOODPY MpO(uIIs U HAIIPaBIEHHOCTHU JalIbHEHIIIEro 00y4eHHUs.

O6miee uncio yacoB: 68 (2 yaca B HENEIO).



COJEP)KAHUE ITPOI'PAMMBI BHEYPOYHOM JAEATEJIBHOCTH

IlepBoHayaJbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMHM B KM3HM 4Ye€lOBEKa. XHMMHUA B CHCTEME Hayk. Tena u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemecTB. [loHsitue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE 5JIeMEHThl. CHUMBOJBI XUMHYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass ¢dopmyna. BaleHTHOCTP aTOMOB XMMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J0JIsI XMMHYECKOT'O dJIEMEHTA B COCIMHCHUM.

KonnuectBo BemiectBa. Monbs. MonsipHasg macca. B3anMOCBsI3b KOJIMYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTrl mo opMysiaM XUMHUUECKHX COSTMHEHUH.

®uU3NYECKUE W XMUMHUYECKHUE SIBICHHS. XHUMHUYECKas peakuus W €€ MpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUUYECKHE ypaBHeHHUs. Kinaccupukamus XUMHUYECKUX peaKIuit
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, MpaBWjiaMu pabOThI B JIAOOPATOPUH U TpHUEMaMHU
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yYE€HHWE W OMUCAHHE (PU3NUYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOeHNE (PU3NUYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) MU XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KHCIIOTOM) SBJICHUH, HAOII0IeH e
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHUS XHMMHUYECKHX peakmuil (pa3joKeHWe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIIOM Oapus, pasiokenue ruapokcuaa meau (II) mpu
HarpeBaHWHU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM coiu menu (II), u3ydenme crocoOoB
paszeieHuss CMecei: ¢ TOMOIIbI0 MarHuta, (PUIbTPOBAaHWE, BHIAPUBAHUE, JUCTHILIAIINS,
xpoMarorpadus, TPOBEJACHHE OYMCTKH TIOBApCHHOW COJIM, HAOJIOJCHHE U OIMCaHUe
pE3yNbTAaTOB MPOBEACHHUS OIbITa, HILTIOCTPUPYIOLIETO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE

Moeneil MOJIeKy (IapoCTEP>KHEBBIX).

Bakneiiiue npeacTaBuTe I HEOPraHUYeCKHX BellecTB

Boznyx — cMecp razos. CocraB Bo3ayxa. Kucimopon — 31eMEHT M IPOCTOE BEIIECTBO.
Haxosxnenue kucnopojsia B mpupoje, Gpu3nueckue U XUMHUUECKUE CBOMCTBA (peakMy TOPEHHs).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOMY4YEeHHs KHCIOpoJa B J1abOpaTopuu U
npoMblIIeHHOCTH. KpyroBopoT kuciopoga B npupoje. O30H — aJuloTponHas MOJIUBHUKAIHS

KHCIIOpO/a.



TermnoBoit 3¢ddexkT XUMHUYECKOH peakuud, TEPMOXHMHYECKHE YpaBHEHHs, 5K30- W
SHAOTEPMHUUECKUE peakuMH. TOMIMBO: Yrojab M MeETaH. 3arpsA3HEHUE BO3/yXa, YCWIECHHE
MApHUKOBOTO P QeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — »snemeHT M mpocroe BemiecTBo. HaxoxaeHue BoJopoAa B IMPHUPOAE,
¢du3nvecKrue 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CLIOCOOBI MOy4eHust. KUCIoTh 1 com.

MonsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMUYECKUM YpaBHEHHSIM.

®usnueckue cBoiCTBa BOAbL. Bona kak pactBoputens. PactBopel. HacellieHHbIE U
HEHaCBILEHHbIE pacTBOpbl. PacTBopuMOCTH BewiecTB B BojJe. MaccoBas JOJs BellecTBa B
pactBope. XuMmuueckue cBoiicTBa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpHpoje. 3arps3HEHUE MPUPOIHBIX Boja. OXpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus weopranmueckux coenunenuit. Oxcuapl. Knaccudukarnus OKCHIOB:
coyieoOpa3yromre (OCHOBHBIE, KUCIIOTHBIE, aM(OTepHBIE) U HecosieoOpasyromue. Homenkmarypa
okcu10B. du3nyeckre U XMMUYecKue cBoiicTBa okcnuoB. [lomyuenue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMI: MIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. du3znyeckne M XMMHUYECKHE CBOWCTBAa OCHOBaHWil. llosydyeHue
OCHOBaHUM.

Kucnoter. Kmaccudukanus kucnot. Homenknatypa kuciaor. @u3ndeckue U XUMHUIECKUE
cBoiicTBa kuciot. P aktuBHoctu metauioB H. H. bekerosa. [losrydenue kucior.

Conu. Homenknarypa cosieid. @u3ndeckue U XuMUYeckue cBoicTBa cojed. [lomydyenue
COJIEH.

I'enetnueckas cBA3b MCXKAY Kl1aCCaMH HCOPraHUYCCKUX COGI[PIHGHHIZ.

Xumuueckuii IKcnepumenn .

Ka4eCTBEHHOE ONpe/IeIeHNe CoJIepkKaHus KMCI0poa B BO3AyXe, IOJIydeHue, coOupaHue,
pacro3HaBaHHE M H3y4CHHME CBOMCTB KHUCIOpOJa, HaOJIIOJEHHE B3aMMOJEHCTBUS BELIECTB C
KHCJIOPOJOM U YCJIOBMS BO3HMKHOBEHMs M IPEKpalleHHsl ropeHus (1oxkapa), 03HaKOMJIEHHE ¢
oOpa3llaMu OKCHJIOB M ONMCAaHUE MX CBOWCTB, IOJIydeHHE, COOMpaHHe, paclio3HaBaHHE U
U3yueHHe CBOMCTB BoJOpoa (ropeHue), B3auMmojieiicTBue Bojopona ¢ okcuaoMm wmenu (1)
(BO3MOXKHO HCIIOJIb30BAaHHE BHUJEOMATEpHAIOB), HAOIIOJeHHE 00pa3I[0B BELIECTB KOJIMUECTBOM
1 Moub, uccaenoBaHUE 0COOEHHOCTEH pacTBOPEHHUs BEIIECTB C Pa3IMYHON PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C ONPEACIEHHONM MAaccOBOM J0JEH pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOJBl C MeTallaMM (HaTpUeM U KajbIeM) (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEpPHAJIOB), HCCIIEOBaHNE OOpPa3ll0oB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,

Ha6J'IIO,Z[eHI/IC HU3MCHCHUSA OKpPACKU HHAUKATOPOB B PAaCTBOpAX KHUCIOT U menoqeﬁ, HN3Y4YCHHC
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B3auMoeiictBus okcuna meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KUCIOT C MeETallIaMH,
peakuuii HEUTpalu3aluH, I[OJYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
METaJlIa IPYTUM U3 pacTBOPA COJIM, PELIEHHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaxHenine
KJIACChl HEOPraHUYECKUX COCTUHECHUIN.

IMepuoguveckuii 3akoH u Ilepuoanyeckasi cucreMa xumuueckux djiementos JI. U.
MemnpgesieeBa. CTpoenne aToMOB. XMMHU4YeCKasl CBA3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuun

[lepBbie MOMBITKM KJIACCU(UKAIIUKM XUMUUYECKHX dJeMeHTOB. [loHsTHe o Tpymnmax
CXOJTHBIX AJIEMEHTOB (IIEJIOYHBIC U MIEJIOYHO3EMEIbHBIE METAILIBI, TAJTOTE€HBI, THEPTHBIE Ta3bl).
DneMeHTHI, KOTOpble 00pa3yloT aM(pOTEPHbIE OKCUABI U THIPOKCUIBL.

[Iepmognueckuit 3akoH. Ilepuoguueckas cucreMa XHMHMYECKMX O2J€MEHTOB /I
W. Menneneea. Kopotkonepuoanas u miuHHOnepuoaHas ¢opmbl Ilepuonudeckoil cUCTEMbI
xumuueckux osnemeHtoB JI. U. MenneneeBa. llepuonst u rpynmnbl. PU3HYECKHN CMBICT
MOPSAJIKOBOTO HOMEpa, HOMEPOB MEPUO/IA U TPYIIITHI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aromMHbIX sjep. M3oromsr. DOnextponbl. CrTpoeHHE
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUYECKUX AJIEMEHTOB [leproandeckoii cucTeMbl
J. W. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO OJJIEMEHTA M0 €ro IMOJOXKEHUIO B
[Tepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Panyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAIIIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO I'pyNIaM U MepruoIaM.

3nauenue [lepnonnueckoro 3akoHa u [lepuoauueckoil CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB
JUISl pa3BUTUS HAyKHU U nipakTuku. 1. V1. MenaeneeB — yu€HbI U IpakIaHUH.

Xumuueckas CBS3b. KoBasienTHas (momsipHas U HemnoJsipHasi) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31€MEHTOB. MlOHHAas! CBA3b.

Crenenb  okuciieHHs. OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHUCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4yeHue oOpa3loB BEIIECTB METAUIOB U HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHAA
LIMHKA C PAacTBOPaMU KHUCJIOT M IIEJI0YEH, MPOBENECHUE OIBITOB, WLIIOCTPUPYIOLIUX HTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHHE, PEAKIIUU Pa3NI0KEeHUS, COSTUHEHUS).

Mescnpeomemmnuoie céazu

Peanuzanus MexXnpeaMeTHbIX CBS3€H MPU U3YyYEeHUU XMMUU B 8 KJlacce OCYIIECTBISETCS
4yepe3 UCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK W TOHSTHH,

ABJIIIOINUXCA CUCTEMHBIMU UISL OTACIIBHBIX ITPEAMCTOB €CCTCCTBCHHO-HAYYHOT'O TUKJIA.



OOmie ecTeCTBEHHO-HAy4YHBIEC MOHATHSA: HAyYHBIH (aKT, THIOTE3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAOMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusnka: marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJA, H3OTOIIBI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHWE BEUIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, SIUHHUIBI M3MEPEHHUs, KOCMOC, IJIaHETHI,
383151, ComHIIE.

buonorus: ¢dorocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapocdepa, MHUHEpalbl, TOpPHbIE MOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

BemecTBo M XuMH4YecKasi peakuusi

[Iepmognueckuit  3akoH. Ilepmoguueckass cucreMa XHMHMYECKMX dJeMEHTOB /.
N. MengeneeBa. CtpoeHne atoMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHWH CBOWCTB XHMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallvs, KalblUsi U HUX COEIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

CtpoeHue BemIeCTBAa: BHJbl XMMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THMA KPHUCTAUNIMYECKOW pPEmETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIAaTypa HEOPTaHMYECKUX BEIIECTB. XMUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Krnaccudukanus XuMHUYECKUX peakiyil M0 pa3InYHbIM MpU3HaKaM (10 YHUCIY U COCTaBY
YYacTBYIOIIMX B pEakUUW BEHIECTB, IO TEIIOBOMY 3(dekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTajau3aropa). DK30- U
SHIOTEPMHUUECKUE PEAKIINH, TEPMOXUMHUYECKHE YPABHEHUS.

[Tonsitne o ckopoctu xumudeckon peakiuu. [loHsTre 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOTEHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. [loHsaTe o XuMHYeCcKOM paBHOBecMU. DakTOphl, BIHUAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIUU U MOJOKEHNE XUMHUECKOTO PaBHOBECHSI.

OKHCAUTENHFHO-BOCCTAHOBUTENBHBIC PEAKIMU, JIIEKTPOHHBIN OallaHC OKUCIHTEIhHO-
BOCCTAaHOBUTENBHON peakunu. CocCTaBl€HUE YPaBHEHUHM OKHCIUTENIbHO-BOCCTAHOBHUTEIIBHBIX
peaknmii ¢ UCTOJIb30BaHUEM METOa MIEKTPOHHOro OanaHca.

Teopust >MEKTPONUTHUECKON TUCCOUMAIUU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTuoHBI,
QHUOHBI. MeXaHu3M [HUCCOLMAlMM BEIIECTB C PAa3JIMYHBIMU BUJAMU XUMHUYECKOW CBS3H.

Cremnenb JAUCCOHAIIH. CunbHbIC U c1a0bIe QJICKTPOJIUTHI.



Peakiun moHHOTO OOMEHA. YCIIOBUS NPOTEKAaHUS PEaKMil HOHHOTO OOMEHa, MOJHbBIE U
COKpallEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJIEM B CBETE
MPEJICTaBICHU 00 SJICKTPOJIUTHYECKON mucconuanui. KadecTBEeHHbIE PEakIMu Ha HOHBL
[TonsiTHE O TUAPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISIMH KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYEeCKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUuu OT BO3JAEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpOIECCa IUCCOLMALUU
KHUCJIOT, IIeJo4Yedl M cojiell (BO3MOKHO MCIIOJIb30BaHME BHUJEO MaTepuasoB), IMPOBEIECHUE
OTIBITOB, WJITIOCTPUPYIOLUIUX MNpPU3HAKU MPOTEKAHMS peaklMil MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (rOpeHHe, peakluu pa3lokKeHHs, COeAMHEHHUS),
pacrno3HaBaHHEe HEOPraHMYECKHX BELIECTB C IMOMOIIBI0O KAaYE€CTBEHHBIX pPEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HeMeTaslsibl M UX COeAUHEHUS

OOmiasi xapakTepucThka rajnoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (PU3MUECKHE CBOMCTBA MPOCTHIX BELIECTB — TrajOrCHOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMH,
menoyamu).  Xjopoogopon. ConsiHash KHUCIOTa, XHMHUYECKHE CBOWCTBA, MOJIYYEHUE,
npuMeHeHue. [[eficTBrue Xopa U XJIOpOBOJOPOIa HA OPraHr3M YesloBeKa. BaxHennme Xiopuabl
U UX HaXO0XJECHUE B IPUPOJE.

O6mrass xapaktepuctuka 3meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (pu3MUecKkue CBOICTBAa MPOCTHIX BEIIECTB —
KHCIIOpO/ia M Cepbl. AJUIOTPOIHBIE MOAU(UKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOKCTBA
cepbl. CepoBOJIOpOAd, CTpoeHHE, (U3NYECKUE M XUMHUYECKHEe CBOMCTBA. OKCHABI CEphl Kak
MIPEJICTAaBUTENM KHUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHEe U XMMHYECKHE CBOMCTBA
(oOmme Kak WpeACTaBUTENs Kilacca KHUCIOT M crenududeckue). XUMHUYECKUE peakluHu,
JeKale B OCHOBE IPOMBIIUIEHHOTO Cloco0a MOTydeHUs cepHOM KucioThl. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHasl peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COEAMHEHHMH B MpUPOAE. XHUMHUYECKOE 3arpsi3HEHUE OKPYXAIOUIEH cpelbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLIEHUS.

OOmiast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapaKTCPHBIC CTCIICHU OKHCJIICHUA. A3OT, pacipoCTpaHCeHuc B IHPUPOIC, (I)I/ISI/I‘-IGCKI/IC n
9



XUMUYecKre cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKUe U XUMUIECKUE
CBOMCTBA, MoJyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHrne. KauecTBeHHas peaknus Ha MOHBI aMMOHHs. A30THas KUCIOTa, €€ IMOJydyeHHe,
¢u3nyeckne W XMMHUYECKHE CBOMCTBAa (0OmIME Kak TpPEACTaBUTENs Kiacca KUCIOT |
cnenupuieckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHUHEPATBHBIX
ynoOpeHuii. XuMHYeCKOe 3arps3HEHHE OKPYKAIOIICH Cpebl COCTUHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IW, 3arps3HEHHE BO3[AyXa, MOYBBI M BOAOEMOB). Docdop, amnorponHble MoaudUKAIIIN
dochopa, dpuznueckue u xumuyeckue cpoictBa. Okcup docdopa (V) u gochopnas kuciora,
¢u3nveckne M XMMHYECKHE CBOICTBa, moiydeHue. lcmomp3oBanue ¢ochaToB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

Obmass xapakrepuctuka 31eMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHS. YTIIEPOJ, aJUIOTPOITHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoie, puznyeckue U XUMMUYECKrUe CBOMCTBA. AncopOius. KpyroBopoT yriepoia B pupoe.
Oxcunel yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPTaHU3MBI,
MOJIydYeHHEe U MPUMEHEHHUE. DKOJIOTHUECKHEe MpoOJIeMbl, CBsA3aHHbIe ¢ okcuaoMm yriepona (1V),
TUNoTe3a IN00aIbHOIO MOTEMJICHUs KIMMarta, MapHUKOBBIM 3¢ ¢ekT. YroiabHas KHcaoTa U e€
CONM, UX (pU3MUecCKHMe M XMMHMYECKHE CBOMCTBA, INOJIydyeHHEe M npumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcmomp3oBaHme  kapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIIEHHOCTH U CEIbCKOM XO3HCTBE.

IlepBoHauanbHble MOHATHSA 00 OPraHUYECKUX BELECTBAX KaK O COCAMHEHUSX yriepoJja
(MeraH, 5TaH, OSTHJIEH, aleTWIEH, 3TaHOJI, IJMLEPHH, YyKCycHas kuciaora). I[IpuponHsie
UCTOYHUKH YIJIEBOJOPOJOB (yrojib, HPUPOAHBIA ra3, He(QTb), HNPOAYKTHI HX IepepaboTKH
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oelkax, YriaeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuanbHOE €AMHCTBO
OpPraHMYeCKUX U HEOPraHMUECKUX COEUHEHUI.

Kpemuuii, ero ¢usuyeckne M XHUMUYECKHE CBOWCTBA, MOJY4YEHHE U IPUMEHEHHE.
CoenuHenus kpeMHus B mnpupoje. OOmme mnpencraBiaeHus o0 okcuae kpemHus (IV) wu
KpeMHHEBO kucinore. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, xkene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMSI CTPOUTEIbHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumennt .

n3yueHre oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI, IPOBEICHHUE
Ka4eCTBEHHBIX PEaKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaronye (U3NUYECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUI (BO3MOXHO

HCIIOJIb30BAHHUEC BI/I,Z[COMaTepI/IaJ'IOB), O3HaKOMJICHUE C 06pa3uaM1/1 XJIOPpUIO0B (FaJIOFCHI/I,[IOB),
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O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMH (BO3MOXKHO HCHOJIb30BaHUE
BUJCOMATepUalioB), HaOdromeHuWe mporecca oOyrMBaHUS — caxapa TMOJA  JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3y4E€HHE XMMHUYECKUX CBOMCTB pa30aBlIeHHOW CepHOMU
KHCJIOTHI, TIPOBEICHUE KAUYECTBEHHOU peakiuyu Ha cyabpar-uoH U HaONIOJCHHE NpHU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBaMH a30Ta, (ocdopa u mx coenruHEHHUH
(BO3MOXKHO HCIIOJIb30BaHHUE BUCOMATEPHAJIOB), 00pa3liaMy a30THBIX U (GOCcHOPHBIX YIOOpEHHIA,
[OJIyueHue, CcoOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX pEaKIMid Ha HOH aMMOHUsA U (ocdaT-uoOH W H3yYeHUE TMPU3HAKOB UX
MPOTEKAHUS, B3aUMOJICICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTAUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIEHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHUCIIOTO Trasa, MPOBEJCHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHeH
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmiue
HEMETAJUIbI U UX COCTUHEHUSD.

MeTaJuibl M UX COCIMHEHUSA

OOmiass XapakTepuCTUKa XUMHUYECKHX D3JEMEHTOB — METaUIOB Ha OCHOBaHUHM UX
noJjiocxkeHud B [lepuoandeckoi cucteMe xumudeckux anementoB . . MenaeneeBa u ctpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMueckas CBA3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DIEKTPOXUMUYECKUN psAl HalpshKeHUH MeTauioB. Pu3MUecKkue U XUMHUYECKUE
cBoiicTBa MeTtaiioB. O0mue crnocoOsl noxydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHHM, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIIIIEHHOCTH.

[Ilenounsle MeTauibl: MojokeHue B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpOCHHE UX aTOMOB, HAXOXICHUE B Mpupoae. OuU3nueckre U XUMUYECKUe
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUAbI U THAPOKCUABI HAaTpud U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COEITUHEHMUIA.

[llenoyHO3EMENBHBIE METAJUIBI MAarHuid W KalbLMK: TOJIO)KeHHE B llepuoamyeckoi
cucteMe xumuyeckux snemeHToB [I. M. MenneneeBa, cTpoeHHEe HX aTOMOB, HaXOXICHUE B
npupoje. Ousnyeckne U XMMUYECKHE CBOMCTBA MAarHus M Kajblus. BaxHeimme coelnHEHUs
KanmbIus (OKCHJI, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHSI.

Anromunuil: nonoxenue B Ilepuoanueckodl cucTeMe XUMHUYECKHX 3J1eMEHTOB /Jl.
W. MenneneeBa, CTpo€HHE aTOMa, HaxoxXkJAeHHE B npupoae. Puznueckue U XUMHUYECKUE

CBOMCTBA aJIlOMUHUS. AM(I)OTCpHBIC CBOMCTBA OKCHUJA U THAPOKCHU A aJITFOMUHUSL.
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Kene3o: mnosoxenue B Ilepuoguyeckoil cuUCTeME XUMHYECKUX 3JaeMeHTOB /I,
W. MenpneneeBa, CTpoeHHME aroMa, HaxoXKJAeHHE B mpupoje. Duznueckue U XUMUYECKUE
cBoMcTBa kene3a. Oxcuapbl, ruapokcubl U cosu xkenesa (1) u xxenesa (I11), ux cocras, cBoiicTBa
Y TIOJTy4YCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C O0OpasllaMH METaJUIOB M CIUIABOB, WX (PH3UYECKHUMH CBOWCTBAMH,
M3y4YEHUE PEe3yIbTaTOB KOPPO3UU METAJJIOB (BO3MOYKHO HCIOJB30BAaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEN B3aUMOJICHCTBUS OKCHUA KAJIBIMS M HATPHUS C BOJOU (BO3MOKHO HCIIOJIb30BAHUE
BHJICOMATEpPHAJIOB), HUCCJIEIOBAHME CBOWCTB KECTKOW BOJBI, IMpOIlECCAa TOPEHHs Keje3a B
KHCJIOpoJie  (BO3MOXHO  HWCIIOJIB30BAaHME  BHUJCOMATEPHAIIOB), TMPU3HAKOB  MPOTEKaAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MarHus, Kajbllus, aIFOMUHUS, [TMHKa, *ene3a (II) u xenmesa
(IIT), menu (II), HaGmroeHre U OMMCAaHKME MPOILIECCOB OKPALIMBAHUS MJIAMEHW MOHAMH HATpHS,
KaJlis W KaJbIUsl (BO3MOXKHO HCIIOJIB30BAaHHE BHUACOMATEPUAJIOB), MUCCIIeNOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMHHUS W THIPOKCHUIA ITUHKA, PEIICHUE YKCIIEPUMEHTATBHBIX 33/1a4 110
TeMe «BakHeHIIne METaIbl M UX COSTUHEHUS).

XuMHUSA U OKPYKaKIIas cpena

BemniectBa 1 MaTepuaibl B MOBCEIHEBHOM KU3HU YelOBEeKa. be3onacHoe UCnoab30BaHue
BEIIECTB M XHMHYECKHUX peakmuii B ObITy. IlepBas moMomis mpu XUMHYECKHX OXOTax H
OTpPABJICHUSIX.

XUMHYECKOE  3arps3HEHHE  OKpYXKawmied cpeasl  (mpeaenbHas — JOMyCTHMAs
KOHIIeHTpamus Bemects, naiee — [1JIK). Poas xumun B pemeHnn S3KOJIOTHYECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

H3ydeHue 00pasIioB MaTepHUaIoB (CTEKJIO, CIIJIaBbl METAIIJIOB, TIOJUMEPHBIC MaTEPUAJIBI).

Mesrcnpeomemmnbnie ceasu

Peanu3anus MeXnpeIMeTHBIX CBA3CH MpHU U3yYEeHUU XUMHH B 9 Kilacce OCYIIECTBISETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TIOHATUN, TaK U IOHSTHIA,
SIBJISFOIIUXCS] CHCTEMHBIMH TSI OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TMOHATHSA: HAy4YHBIH (akT, TUMOTe3a, 3aKOH, TEOPHs,
aHalu3,  CHHTe3,  KilacCUHUKalus,  IMEePHOAUYHOCTh,  HAOMIOAEHHME,  DKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE, MAPHUKOBBIN YPPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®usnka: martepus, aToM, D>JIEKTPOH, MNPOTOH, HEWTPOH, HOH, HYKIWUJ, H30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, DSJEKTPUYECKUM 3apsj, MPOBOJHHMKH, TOJYIPOBOJHUKH,
TUDTIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPUCTAJUIMUECKas pEHIETKa, CIUIaBbl, (U3MUECKUE BEIUYHHBI,

CANHUIBI U3MEPCHUA, KOCMHUYCCKOC MTPOCTPAaHCTBO, IIJIAHCTHI, 3Bé3IU>I, COJ'IHI_IC.
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buosorus: ¢ortocunTtes, apixanue, Ouocepa, dKOCHCTEMA, MHUHEPAIbHBIC yI00peHus,
MHUKPOIJICMCHTBI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.
l'eorpadusi: armocdepa, ruapocdepa, MHHEpaTbl, TOPHBIE TOPOJBI, TOJE3HBIC

HCKOITaCMBIC, TOIIJIMBO, BOJAHBIC PECYPCHI.
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IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI TIPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBILIEI'O OGPA3BOBAHMUS

JIMMHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHHUs
JOCTUT'AaKOTCA B X0€ O6y‘-I€HI/I$I XUMHUHU B €AUHCTBC y‘-Ie6HOﬁ H BOCIHHUTATEILHOU JCATCIIBHOCTHU B
COOTBCTCTBUU C TpaaAUuLIUOHHBIMHA pOCCI/If/'ICKI/IMI/I COHMOKYJIbTYPHBIMU n AYXOBHO-
HPaBCTBCHHBIMU HCHHOCTAMM, IMPHHATBIMU B O6HIGCTB€ [paBHJIaMHM U HOpMaMU NOBCIACHUA U
CTIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COMAM3AINHT O0YJaIOIIIIXCS.

JIngHocTHEBIE PE3YIbTATBl OTpaXXarOT TOTOBHOCTH 06yqa}01111/1xc;1 PYKOBOACTBOBATHLCA
CHUCTEMOM MO3UTHBHLIX ICHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTPpHOTHYECKOT0 BOCTIUTAHUSI:

LICHHOCTHOTO OTHOLIEHHWS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAayYHOMY HaCJICAWIO, IMOHUMAaHHA 3HAYCHUA XUMHUYECKOU HAayKh B JXWU3HU COBPEMCHHOI'O
o011recTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HHGpOpMANKEHd O MEPeAOBbIX JAOCTHKECHHUSIX U
OTKPBITUSIX MUPOBOW M OTCUECTBEHHOW XWMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00
YCTPOUCTBE MUPA K OOIIECTBA;

2) rpa’KIaHCKOr0 BOCIIUTAHUS:

MPEJCTAaBICHUS O COUMAIBHBIX HOPMax M MPaBHJIAX MEKIMYHOCTHBIX OTHOIICHWH B
KOJUICKTHBE, KOMMYHUKAaTHBHOW KOMIIETCHTHOCTH B OOINECTBEHHO IIOJI3HOW, Y4eOHO-
HCCIIEI0BATENILCKOM, TBOPYECKON U JPYTUX BHIAX JEATSILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOHM JIESITETLHOCTH TIPU BBINIOJHEHUN YYEOHBIX, O3HABATEIBHBIX 3aJa4, BBITIOJIHCHUU
XUMUYECKUX IKCIICPUMEHTOB, CO3JIaHIH YYCOHBIX MTPOEKTOB, CTPEMJICHUSI K B3aMMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TIPOIIECCE ITON Y4eOHOW MAEATENIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHHE W IOCTYIKH CBOMX TOBapHINECH C MO3WUIMK HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM 0CO3HAHUS TIOCIICICTBHIA TIOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PCHYCCKHE  IPEICTABICHHS O  BEIIECTBE M  XUMHUYECKOW  PEaKIuHy,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABISIONIME OCHOBY JUISI
MOHUMAaHUS  CYIIHOCTH HAay4yHOW KapTUHBI MHUpPA, MPEIACTAaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBA3SX YEJIOBEKa C MPHUPOJHOW CPENIOi, O POJH
XMMUH B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIC MOTHBBI, HAlpaBJICHHbIC HAa TOJYYCHHUE HOBBIX 3HAHUN MO XHMHH,
HEOOXOJUMBIC Ui OOBSCHEHHS HAONI0JAaeMbIX TMPOIECCOB W SBJICHMI, TO3HABATEIBHOM,

HH(bOpMaIlHOHHOf/'I 1 YHUTATEIbCKOM KYJIBTYpPbI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIbHOMI pa6OTBI
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C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPAaTypOH, AOCTYMHBIMH TEXHHUYECKUMH CpPEACTBAMHU
MH(OPMAIMOHHBIX TEXHOJIOTUH;

MHTEpeC K OOYyYeHHIO W TIO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUIO, TIPOCKTHOW W HMCCIIEAOBATEILCKOMN NIEATEIHBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTU ¥ YPOBHS OOyUEHHsI B TAJIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHHME IEHHOCTH J>KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 JKW3HW, OCO3HAHWE IIOCIEACTBUH W HEMPHUATHE BPETHBIX
MpUBBbIUEK (YHOTpEONEHUSI aJIKOIoJisi, HapKOTHKOB, KypEHHUs), HEOOXOJUMOCTH COOIIOACHUS
npaBUi OE30MaCHOCTH TPH OOpamieHNH C XUMHYECKHMMH BEUIECTBAMU B OBITY M pealbHOM
KU3HH,

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpEC K MPAKTUYECKOMY M3yUSHHIO MpodeccHii M TpyAa pa3IuIHOTO POJa, YBaKCHHE
K TpPyAy H pe3yiabTaTaM TpPYyIOBOW JIEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHECHUS
MPEIMETHBIX 3HAHWA TI0 XUMHUH, OCO3HAHHBIA BBIOOP WHIUBUIYATBHOW TPACKTOPUHU
MPOJIOJKEHHUST 00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPO(EeCCHOHATBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCUOHATIBHON CPEIE;

6) IK0JIOrHYeCKOr0 BOCIIUTAHHUSI:

9KOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY >KU3HU Ha 3emIie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M ICHUXUYECKOMY 3J0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHHUs MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIlleCTBaMHU,
a TaKKe B CUTYaIUSAX, YIPOXKAIOUIMX 3J0POBBI0 M KU3HU JIOCH; CIOCOOHOCTH NPUMEHSTH
3HAHUS, TMOJTy4YaeMble MPU W3YUYEHUU XUMUH, U PEHICHHs 3a7a4, CBSI3aHHBIX C OKPYXKAroIIen
MPUPOJHON CpENOi, JUIs TOBBIMICHUS YPOBHS JKOJOTHYECKOW KYIBTYpPbI, OCO3HaHUS
rJ100aTBbHOTO XapaKTepa dKOJOTUYECKUX MPOoOJieM U MyTell MX pelieHHs MOCPEeICTBOM METO0B
XUMHH, HKOJIOTMYECKOTO MBIILICHUS,, YMEHUS PYKOBOJCTBOBATbCSI KM B II03HABATEIbHOM,

KOMMyHHK&THBHOfI U COLIMAJIbHOM ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATHI

B cocraBe MmeranpeIMETHBIX PE3YJIbTaTOB BBLAEIAIOT 3HaYUMbIE I (OPMHUPOBAHUS
MHUPOBO33pEHUs OOIEHAYYHbIe TOHATHUS (3aKOH, TEOPHs, MPUHIMII, TUHOTe3a, (akT, cucrema,
Ipoliecc, HKCIEPUMEHT U APYroe.), KOTOpble UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX

npeaAMeTax 1 Mo3BOJIAIOT Ha OCHOBC 3HAHMI U3 ATUX npeaAMcTOB (I)OpMI/IpOBaTB mpeaACTaBJICHUC O
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[[EJIOCTHOW HAyYHOW KapTWHE MHpA, U YHUBEpCAJIbHBIC y4eOHBIC NEHCTBUS (TIO3HABATEIHHBIC,
KOMMYHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIE OOecrednBaroT (OpPMHPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TUTAHUPOBAHHIO M OCYIICCTBIICHUIO YUeOHOU eI TEILHOCTH.

Ilo3naBaTeibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiCTBUS

Ba3oBble Jornueckue aeicTBUA:

YMCHI/UI HCIIOJIB30BATh HpI/IéMI)I JIOTUYECCKOI'O MBIIIJICHUA HpI/I OCBOCHHUHA 3H3.HPII>1:
paCKpI)IBaTI) CMBICJI XUMHUYCCKUX HOHSITI/If/'I (BBII[GJI?ITI: nux xapaKTepHHe HpI/I3HaKI/I,
yCTaHaBJ'II/IBaTB B3aNMOCBS3b C I[pyTI/IMI/I HOHSITI/I?IMI/I), HUCIIOJIB30BATh ITOHATHUA OJIA O6’B$ICH€HI/I$I
OTIIENbHBIX (PAKTOB W SBJIECHUN, BBIOMPATH OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XUMHUYCCKUX BCHICCTB U XUMHUYCCKUX peaKuMﬁ, yCTaHaBJ'II/IBaTB HpI/I‘-II/IHHO-CJ'ICI[CTBCHHI)IG CBA3HU
MC)KZ[y O6T)CKTaMI/I I/ISy‘-ICHI/IH, CTpOI/ITI) JIOTUYCCKHC paccyncz[eHI/m (I/IHILYKTI/IBHI)IG, I[GIIYKTI/IBHI)IC,
110 aHaJIOFI/II/I), J€JIaTh BBIBOAbI U 3aKJIIFOUCHMUSA,

yMEHHE MPUMEHATh B MpOIlecce MO3HAaHUS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBBIBATH LIMPOKO
HpI/IMeHSIeMI)Ie B XUMHUHN MOJICIIBHBIC Hpe)ICTaBHeHI/ISI — XI/IMquCKI/Iﬁ 3HAK (CI/IMBOJ'I 3J'IeMeHTa),
xuMudeckas (opmyaa W ypaBHEHHE XHMHUYECKOM pEaKIMd — TMPU PEIICHUH YyIeOHO-
MMO3HABATENBHBIX 3a/Ja4, C Y4YETOM OTHUX MOJCTBHBIX TMPEJACTABICHUNW BBISBIATH U
XapaKTEePHU30BaTh CYIICCTBEHHBIC MPU3HAKA M3Y4aeMbIX OOBEKTOB — XHMHYECKHX BEIIECTB
XUMUYECKUX PEAKIUN, BBIABISITH OOIINE 3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBCHHBIC CBSI3H U
MPOTHBOPEUHS B U3y4aeMBbIX MPOIECCAX U SBICHUIX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B KAYECTBE WHCTPYMEHTA IO3HAHHS, a
Takke€ B KadyeCTBE OCHOBBI I (OPMHUPOBAHMUSI THIOTE3bl 110 MPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUI;

NpHOOpeTeHNEe OMbITAa MO IUIAHUPOBAHUIO, OPraHU3allMd U MPOBEACHUIO YYCHHUECKUX
AKCIEPUMEHTOB, YMEHHE HAOMI0IaTh 32 X0JJ0M MpoIlecca, CaMOCTOSATEIbHO MPOrHO3UPOBAThH €TI0
pe3ynbraT, (opMmynupoBaTh OOOOIIECHHS U BBIBOJBI IO pe3yabTaTaM MHPOBEIEHHOTO OIBITA,
WCCEA0BaHUs, COCTABIIATE OTYET O MPOJIeTIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOUpaTh, AHAIU3UPOBATh W HHTEPHPETUPOBATH HHQPOPMAIMIO Pa3THUHBIX
BUJIOB U (OpPM TPEICTABICHUS, TMOJYyYaeMYI0 U3 Pa3HbIX HMCTOYHUKOB (HAYYHO-MOMYNSpHas
TuTepaTypa XHUMHYECKOTO COJepXKaHWs, CHpaBOYHbIE TMocoOus, pecypcel MHTepHeta),
KPUTHYECKH OIEHUBATh MPOTHUBOPEUYUBYIO U HEIOCTOBEPHYIO MH(DOPMAIIHIO;

yYMEHHE MMPUMEHSTH PA3TUYHBIE METOBI U 3aIIPOCHI IIPH MOUCKE U 0TOOpe HHpOpMau 1

COOTBCTCTBYIOIIHUX JAHHBIX, HCO6XOI[I/IMBIX JJIs BBIIIOJTHCHU S y‘-Ie6HBIX U ITIO3HAaBAaTCIBbHBIX 3a1a4
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OTIPENICIEHHOTO THITA, MPHOOPETEHHE OMbITA B OOJACTH WCIOJIB30BAaHUS WHOOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBIAICHUE KYITbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3THMUHBIX
MMOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATH ONTUMAIBHYIO (OpPMYy TPEIACTABICHUS
nH(OpPMAUA ¥ HIJUTFOCTPUPOBATH pElIacMble 3aJa4l HECIOKHBIMH CXEMaMH, JUarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHUE HCIOJIb30BaTh M aHAIM3WPOBATH B Mpolecce Y4eOHOH M HMCCIeq0BaTeNbCKOM
JESITeLHOCTH HHPOPMAIIHIO O BIUSHUYU POMBIIUICHHOCTH, CETHCKOTO X031 CTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPYKAIOMIeH TPUPOTHON CPEJIbI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe 1elCTBHUSL:

yMEHHs 3a7aBaThb BOINpOCHl (B XOJe aAuajora M (WIM) IUCKYCCHUH) MO CYIIECTBY
oOcykmaemMoii Tembl, (OpPMYIMpPOBaTH CBOW TIPEUIOKEHUS OTHOCHUTEIBHO BBITIOJHEHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHHS TPEJCTABISTh IOJNydeHHBIC Pe3yJbTaThl IO3HABATCILHOW JCATEILHOCTH B
YCTHBIX ¥ MUCBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAIMIO PE3yIbTAaTOB BBITIOJHEHUS XHMHYIECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO HWCCIEIOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIHHOU U
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PEIIEHHMH BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE y4éTa
O0IIMX HMHTEPECOB W COTJIACOBAHMS MO3UINH (0OCYXICHHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBUI, ONpeaesieHue KPUTEPHUEB 0 OLICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI M Ipyrue).

PeryasiTuBHble YHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIHO ONPEAEIATh LEeH ACITeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIAT,
KOHTPOJHUPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d¢¢eKTUBHbIE CINOCOOBI  pelieHus y4eOHbIX ©  [O3HABATENBHBIX  3a7ad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIOKEHHBIH alrOPUTM JIEHCTBUN MpuU
BBITIOJIHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIECTBAX U PEAKIUAX, OI[CHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIIEHHON IIeNu,
YMEHHE MCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeIaraeMble B YCIOBUU 3aJaHUN.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpenMeTHBIX pe3ylIbTaTOB IO OCBOSHHUIO O0OS3aTENILHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOl pabodeld TPOrpaMMoOil, BBIIEISIIOT: OCBOEHHBIC
oOydaronMMuUCsl HAay4HbIE 3HAHUS, YMEHHs U CIOCOOBI JeHCTBUM, chernududeckue s
npeaMeTHOM obnactu «XUMHS», BUABI JEATEILHOCTH MO TOTYYSHHIO HOBOTO 3HAHHS, €ro

HHTCpHpCTALUH, Hp606p8.30BaHI/IIO U MPUMCHCHUTIO B Pa3JIMYHBIX y‘IC6HBIX " HOBBIX CUTYyallUAX.
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K koHuy wu3yyeHus mporpaMMbl BHEYPOUHOM MACSATENBHOCTH IO XUMUU «XUMHS Ha

ISTh» TPEAMETHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXaTh c(HOPMUPOBAHHOCTH Y

00yJaromuxcs yMEHHIA:

pPacKphIBaTh CMBICII OCHOBHBIX XHMHUYCCKHX MOHSTHI: XUMHYECKHUN JJIEMEHT, aToM,
MOJICKYJIa, HOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEIICCTBO, BAJICHTHOCTD,
IEKTPOOTPHUIIATCIILHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKas pEaKIus, XUMUYCCKas
CBsI3b, TEIUIOBOH A((EeKT peakmuu, MOJb, MOJSPHBIH 00BEM, PACTBOpP, IICKTPOIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYCCKAs JUCCOIUAINS, PEaKIMd HOHHOTO oOOMeHa,
KaTajau3aTop, XWMHYECKOE pPaBHOBECHE, OOpaTUMble H HEOOpaTUMBIC PEaKIUH,
OKHUCJIUTEITLHO-BOCCTAHOBUTENIBHBIC PEAKIIMH, OKUCIIUTENb, BOCCTAHOBHUTEIh, OKHCIICHHE
W BOCCTAQHOBJICHHE, aJUIOTPOIHsS, aM(OTEPHOCTh, XMMHYECKasi CBSI3b (KOBAJICHTHAS,
WOHHAs, METATUYECKast), KPUCTAJUTMUECKas PpemeETKa, KOPPO3HWsS METAJIOB, CIUIABHI,
CKOPOCTh XMMHYECKON peakuuu, MNpeaesibHO jomyctuMas koHueHtpamus [IJIK
BEIIECTBA;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHX TOHATHH M TPHUMEHSATH STH
MOHSATHS TPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHIA;

UCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JJS COCTaBJIE€HUS (OpPMYN BEIIECTB H
YPaBHEHUH XUMUUYECKUX PEAKIIHI;

OTIPEJIENIATh BAJIGHTHOCTh U CTENIEHb OKUCICHHSI XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOIO COCTaBa, MPUHAICKHOCTh BEIIECTB K ONpPeNeIEHHOMY KIIAcCy COeIMHEHUN
no ¢opMmynaM, BHJ XUMHUYECKOW CBSI3M (KOBAJICHTHAas, HOHHAs, MeETaJIMYecKas) B
HEOPraHMYECKUX COCAMHEHHUSX, 3apsil HOHA 10 XUMUYECKO (opmyre, XxapakTep cpeabl
B BOJHBIX PAacTBOpaX HEOPraHMYECKUX COCAMHEHUN, TUN KPUCTALIMYECKON pPElETKU
KOHKPETHOTO BEIIECTBA;

packpbiBath cMbicl [lepuoanueckoro 3akona JI. 1. MenzeneeBa u 1eMOHCTPUPOBATH €r0
MOHMMAaHHe: OMHUCHIBATh U XapakTepu3oBaTh Tabnuunyio ¢opmy Ilepuoamueckoit
CUCTeMbl XHUMHUYECKHX OJJIEMEHTOB: pa3iInyaTh MOHITHUS «rJiaBHas mnoarpymmna (A-
rpynmna)» u «mnobouynas mnoxarpymnma (b-rpymma)», wmaneie u  Oonbline MEPHOIDI,
COOTHOCHUTH 0003HAUYEHUsI, KOTOPbIE UMEIOTCS B MEPUOINYECKON TabIHIle, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsia sjpa,
oOliee 4KCIO ANEKTPOHOB M pacHpeesieHne WX IO AJIEKTPOHHBIM CI0sIM), OOBSICHSTH
o011ue 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U UX COSAMHEHUN B Mpeaenax

MaJIbIX MEPHUOJOB U INIaBHBIX IMMOATPYHII C y‘-IéTOM CTPOCHHA UX aTOMOB,
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KJaccu(UIMpPOBaTh XMMHUYECKHE SJIEMEHTHI, HEOPTaHWYECKUE BEIIEeCTBA, XMMHUYECKHE
peakuuu (IO YHUCITY M COCTAaBY YYAaCTBYIOIIMX B PEAKIMM BEIIECTB, IO TEIIOBOMY
3P dexTy, 0 UIMEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) o0O0mUEe W crenuduyeckne XUMHUYECKHE CBOICTBA
MPOCTBIX M CIOKHBIX BELIECTB, MOATBEPXKIAs ONMMCAHHWE MPUMEPAMH MOJECKYISIPHBIX U
WOHHBIX YPAaBHCHHUI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

COCTaBJISITh YPABHEHMS SJIEKTPOJUTHYECKOM IUCCOLMALMU KUCIOT, LIEI0YE U COJEH,
MOJTHBIE ¥ COKpAIIEHHBIC YpaBHEHHS PEaKIMii MOHHOTO OOMEHa, YpaBHEHHsS pPEaKIIHi,
MOATBEPXKIAIONINX  CYIIECTBOBAHME TI'E€HETHYECKOM CBS3M MEXKIy  BEIIECTBAMHU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYINIHOCTh OKHCIIHTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCa ATHX PEaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS, BO3MOYKHOCTHU
MPOTEKAHUS XUMHYCCKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (Gopmyse COeIMHEHHUs, MacCOBYIO JOJIO BEIleCTBa B
pacTBope, MPOBOIUTH PACUETHI IO YPaBHEHUIO XUMUYECKOH peakiuu;

coOnroAaTh MpaBWia TOJb30BAaHUS XUMHUYECKOW Tmocylod ©  J1a00paToOpHBIM
o0opynoBaHHEM, a TaKKe MpaBuia OOpallleHHs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMHU IO BBITIOJIHEHUIO JTA00OPAaTOPHBIX XUMUYECKHX OMBITOB M0 MOJIYYCHHUIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJUTH PEAKIUU, MOJITBEPXKIAIOUINE KAUECTBEHHBINH COCTaB pa3IMYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM NYyTEM XJIOpUI-, OpoMHI-, HOAWA-, KapboHat-, docdar-,
CWJIMKAT-, cyib(ar-, TUIPOKCUI-HUOHBI, KAaTUOHBl AMMOHHUSI M HOHBI H3YYCHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIECTB;
MIPUMEHSITh OCHOBHBIE OIEpAalld MBICIUTEIbHONW NEATEIbHOCTH — aHajlh3 U CUHTE3,
CpaBHEHHE, 000011IeHNe, CUCTEMATHU3alINIO, BBISBJICHUE TPHUUNHHO-CIICICTBEHHBIX CBS3Ei
— 7S U3y4eHUs CBOMCTB BELIECTB M XHUMHYECKHUX PpEaKUUW, €CTECTBEHHO-HAYYHbBIC
METOJbl TO3HAHUS — HaOJIoeHHe, W3MEpPEHUE, MOJICIUPOBAHUE, HSKCIEPUMEHT

(peanbHBIN U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaumeHoBaHMWe pas3fenios M TeM NPOrpaMmbl Konuue | DnexkrponHbie (uudpoBkIe)
n/n CTBO 00pa3zoBaTesbHBIE PECYPCHI
4acoB
1 | OI'D - uro 310 Takoe? 2
2 | Crpoenue atoma 2 bubmuorexa LIOK
https://m.edso0.ru/7f41837c
3 [Tepuonnueckuii 3aKOH u [ICXD | 4 bubnuotexa [JOK
1.1 .MeHnneneeBa https://m.edsoo.ru/00adb59e
4 | TectupoBanue mo teme «CTpoeHume atoma H | 2 bubnuoreka [JOK
MEPUOIMUCCKUIN 3aKOH https://m.edsoo.ru/7f41837c
5 TectupoBanue 1Mo TeMe «XUMUYECKas CBSI3b» 2 bubnuorexa [JOK
https://m.edsoo.ru/00adbac6
6 CreneHb OKUCIEHUS] XUMUYECKHUX AJIEMEHTOB 2 bubnuotexa [JOK
https://m.edsoo.ru/00adae28
7 | TectupoBanue no teMe «CTereHb OKUCICHHSY | 2 bubnuoteka [JOK
https://m.edsoo.ru/00adae28
8 [Ipocteie u cnoxuble BemiecTBa. OCHOBHBIC | 2 bu6mmoreka [IOK
KJIaCChl HEOPraHMYECKHMX BEIECTB https://m.edsoo.ru/ff0d2a6c¢
9 | TectupoBanue mo Teme «OCHOBHBIC KJIAcChHI | 2 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTBY https://m.edsoo.ru/00ad9ela
10 | Xumuueckue peaKIu. Knaccudukanus | 2 bu6moreka [IOK
XHUMHUYECKHX PEaKIHii https://m.edsoo.ru/ff0d3f34
11 | OkuCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH 2 bu6mmoreka [IOK
https://m.edsoo.ru/00adcade
12 | TectupoBanue 1o Teme «OKHUCIUTENBHO- | 2 bubmuoreka [JOK
BOCCTAHOBHTEIIBHBIC PEAKIIUN) https://m.edsoo.ru/00adbcb0
13 | DAEeKTPOIUTHI U HEANEKTPOIUTHI 2 bubnuorexa LIOK
https://m.edsoo.ru/00adcd68
14 | DnektponuTedeckass AUCCOIMAIMS  KHUCIOT, | 2 bu6moreka [IOK
LIEJI0YCH, CoJIeH https://m.edsoo.ru/00adcd68
15 | MoHHbIe ypaBHEHUS peakLuit 2 bubmuorexa [JOK

https://m.edsoo.ru/00add448
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16 | TectupoBanue mo Teme «DIEKTPOJIUTHICCKAS Bbubmuotexa [JOK
aucconuanusi. IoHHbIE ypaBHEHUS peaKiuii» https://m.edsoo.ru/00addbfa

17 | Xumuueckue CBOMCTBA METaJlJIOB u bubmunorexa LIOK
HEMETaJlIOB https://m.edsoo.ru/00ae0bf2

18 | Xumuueckue CBOMCTBA OKCHIOB bubmnoreka LIOK

https://m.edsoo.ru/ff0d664e

19 | Xumuueckue CBOMCTBA OCHOBaHUI bubmnoreka LIOK

https://m.edsoo.ru/ff0d67ca

20 | X¥MHYECKHE CBOMCTBA KHCIOT bu6mmoreka [IOK

https://m.edsoo.ru/ff0dfee2

21 | XuMHUYeCcKHE CBOICTBA coJiei bu6mmoreka [IOK

https://m.edsoo.ru/00ad9474

22 | B3aumMocBs3b pa3IMYHBIX KJIaCCOB bubnuoreka [JOK
HEOPraHWYEeCKUX BEIIECTB https://m.edsoo.ru/00ad9a50

23 | TectupoBanme 1o  TeMe  «XHMHYECKHE bubnuoreka [JOK
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECCKHX https://m.edsoo.ru/00ad9a50
BEIIIECTBY

24 | Yuctele BemectBa W cMmecu. [IpaBmiia bu6mmoreka [IOK
Oe3omacHoi paboThHI B IIIKOJILHO T https://m.edsoo.ru/ff0d26ca
nabopatopuu. JlabopatopHass mocyma |
obopynoBanue. Paznenenue cmeceid U OYMCTKA
BeniecTB. [I[purotoBieHne pacTBOPOB

25 | TectupoBanue mo Tteme «lIpaBmma TBb. bubnuorexa [JOK
JlabopaTopHoe 000pyIOBaHUE U TIOCY/1a» https://m.edsoo.ru/ff0d23dc

26 | OnpenencHue XxapakTepa Cpelasl pacTBOpa bubnuorexa [IOK
KHCJIOT M Imenodeld. KauecTBeHHBIE peakIuu. https://m.edsoo.ru/ff0d4290
[TomyyeHne ra3000pa3HbIX BEIIECTB

27 | TectupoBanue 1o Teme «KauecTBeHHBIE bubnuorexa LIOK
peakuy Ha pa3InYHbIe HOHBI U Ta3000pa3HbIe https://m.edsoo.ru/00ae3de8
BEIIECTBA»

28 | BeluuciaeHne MacCOBOM JOJIM  XHMMHUYECKOTO bu6mmoreka [IOK
JJIEMEHTa B BEIECTBE. BhIUMCICHNEe MacCOBOM https://m.edsoo.ru/ff0d350c
JI0JIM BEIIECTBA B PacTBOPE

29 | IlepBoHavanbHble CBEACHUS 00 OpPraHMYECKUX bubmuotrexa [JOK
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BEIllECTBAX https://m.edsoo.ru/00ae054e

30 | Xumus U KU3Hb bubmuorexa IJOK
https://m.edsoo.ru/00ae3f50

31 | TectnpoBaHue UTOroBoe 3a Kypc xummm 9 Knacc bubmnoreka LIOK
https://m.edsoo.ru/00ae0d0a

32 | TecTpoBaHme UTOroBoe 3a Kypc Xummm 9 Knacc bubmnoreka LIOK
https://m.edsoo.ru/00adb33c

33 | TectnpoBsaHMe NTOrosoe 3a Kypc xummm 9 knacc bu6moreka [JOK

https://m.edso0.ru/00ad9ch2
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YYEBHO-METOIWYECKHAN KOMILIEKT

1. OtkpeiThiii bank 3ananuii Ha caiite ®UIIN.

2. 0I'D 2020. Xumus. 14 BapuanToB. THUNIOBBIE BapHaHThl SK3aMEHALIMOHHBIX 3aJaHUM.
I0.H. Mengenes - M.: U3garenbcTBo «OK3aMen», 2024

3. OI'D 2020. Xumus. 12 BapuantoB. TuroBbie BapuaHThl IK3aMEHAIIMOHHBIX 3aIaHUM
ot pa3pabdotunkoB OI'D / FO.H. Measenes - M.:M3narenscTBO «OK3aMen», 2023

4. OI'D 2020. Xumusd. 30 BapuanToB. TuUnoBbIe BapuaHThl SK3aMEHALIMOHHBIX 3aJJaHUM
or pazpabotunkoB OI'D / KO.H. Mensene, I'.H. MomuanoBa, A.C. KopomeHko -
M.:U3narenscTBO «IK3amen», 2023

5. Xumusi. OCHOBHOM rocyapCTBEHHBINM 3k3aMeH. ['0TOBUMCSI K UTOrOBOM aTTeCTallUu.:
(yuebnoe nmocobue) / [1.YO. Jobpotun, I'.H. MonuanoBa. - Mocksa: MU3gatensctBo «IHTEIEKT —
ueHTp», 2020 6. OI'D 2019. Xumus : Teopust u npaktuka / A.D. AHTOIHUH. — MOCKBa: « IKCMOY»,
2018 7. Xumuyeckue ypaBHeHUs: TpeHaxkep s noAarotoBku k OI'D / E.B. 3bikoBa. — PocTos-

Ha-/{ony: ®ennkc, 2024
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