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HNOACHUTEJIBHASA 3AIIUCKA

[TporpaMmMa o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTAaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTrO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoir denepamnmm.

[IporpaMmma mo xuMHuHM Ja€T MPEACTABIECHUE O IIENAX, OOImed cTparteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOUIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAET PACIPEEIIEHUE €ro M0 KjaccaMm U
CTPYKTYPUPOBAHUE M0 pa3jiejaM U TeMaM IPOrpaMMbl [0 XUMUH, OIPENEIseT KOJIMUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKU y4eOHOIrO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaesseT BO3SMOKHOCTH MpeaAMeTa s
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TaKKe TPeOOBaHUM K pe3ybTaTaM 00y4eHUSI XUMHUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO y4EOHOTO CONEPIKAHMS.

3HaHME XUMUH CIIY’KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
MPEACTABJICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POpMUpYEMbIe XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIEBOI 1 SKOJIOTHYECKON 6€30MacHOCTH, TPOOIeM 3IpaBOOXPaHEHUS.

N3ydenune xumun:

CIIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH JJisi caMmMoOpa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HAaBBIKOB HMX  CAMOCTOSATENIBHOM  y4yeOHOW  JeATENhbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKWU3HHU, TaK U B
MpoeCCUOHAIBHON JESTEIHHOCTH,

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIIEHUS, 3aKIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B (JOPMUPOBAHUU
€CTECTBEHHO--HAy4YHOUN IrpaMOTHOCTH 00y4JaroIInXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
o0ydJaronuxcs.

JlanHble HampaBlieHUs B OOYUYE€HHH XUMHUHU 00eCredyMBarOTCs CHEU(UKON colepskaHus
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruuyeckd aJanTHPOBAHHBIM OTpPaKEHHUEM
0a30BOIi HAYKN XUMHUU Ha ONPEJCIEHHOM dTare € pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHUE
00y4JarOIIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTaHHMYECKON XUMHUU U
HEKOTOPBIX OTJICIBHBIX 3HAYNMBIX TIOHATHH OPTaHUYECKOU XUMUH.

CtpykTypa coaep:kaHHsl MPOTpaMMbI MO0 XUMHH C(HOpPMHpPOBAHA HA OCHOBE CHCTEMHOIO
nonxona k e€ mzydeHuro. CopepiaHue CKJIQJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XuMU4eckod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIUIY MOCIEIOBATEILHOTO Pa3BUTHS 3HAHUNW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJIHASL (DYHKIHUU OOBSICHEHHS U IPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METO/aM [03HAaHUA B Hayke. V3ydeHue xumMun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
IPUOOILEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKkluil, B
(GOopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE3011aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue ey, Kak:

— (opmupoBaHUE WHTEILICKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K camMO00Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MpHOoOIIeHHe oOyJaroluxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAyyHbIM  METOJaM  IIO3HaHUf,
(OopMHPYIOLTMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAaUEHUE I Pa3IMUHbIX BUIOB JESATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW ITPAMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XHUMMH, TPUMEHATh MX TMpPH pEUIeHUH MpodieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBOM JEATEIBHOCTH B LENSAX COXPAHEHMsI CBOETO 3J0POBbS M OKPYXAOUIEW MPUPOJHOU
Cpelibl;

—pa3BUTHE MOTUBAIIMH K 00YyYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH JajJbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).

COAEPXAHUE OBYYEHUASA

8 KJIACC

IlepBoHauYa/JbHbIE XMMHYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlOBEKa. XMMHS B CHUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBa BellecTB. ArperarHoe cocTostHue BemiecTB. [loHsitue o
METO/aX MO3HaHMs B XUMHH. UHCThIC BemecTBa U cMecu. CriocoObl pa3ieiieHus] CMeceH.



ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJBI XHMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEINIbHASI MOJIEKYJ I pHAs
Macca. MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHECHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3anMocBs3b KOJIMYECTBA, Macchl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

®u3nuecKkue M XHMMHUUYECKHE SIBICHUS. XUMHUYECKas peakuuss UM e€ NpPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUe ypaBHeHUs. Kimaccupukanmss XUMHYECKUX peakuuit
(coenuHeHus, pa3I0oKeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMud paboThl B jabopaTopuu U mpuéMaMu
oOpateHus ¢ 1abOpaToOpHBIM O0OPYIOBAHUEM, M3YYCHHE W ONMHCaHWE (U3NYCCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBIE MeJla ¢ KUCIIOTOM) sSIBIICHUH, HaO01eH e
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKUX peakuud (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHuM, B3auMOJeicTBHE jxene3a ¢ pacTBopoMm coiau Meau (), usyuenme cnocoboB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BbINApUWBAaHUE, AUCTUILIALINA,
xpomarorpadus, TpOBEIECHHE OYUCTKH TIOBAapEHHOW CONHM, HAONIONEHHE W ONHCaHHE
pEe3yNbTaTOB IPOBEJACHUS OINbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MacChl, CO3JaHHUE
MoieJIel MOJIEKYII (ITapOCTEPKHEBBIX ).

BaskHelinue nmpeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopong — 31eMEeHT M IPOCTOE BEIIECTBO.
HaxoxaeHue kuciaopoja B mpupojae, PU3NYecKue U XUMUYECKHUE CBOMCTBA (PEaKlUU TOPEHHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoge. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIJIOPOJIA.

TermnoBoit >(hdexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHWE YypaBHEHUS, 53K30- H
OHAOTEPMUYECKUE peakuuH. TOomauMBO: yroib M MeTaH. 3arpsi3HEHHE BO3AYyXa, YCHUIIEHUE
NapHUKOBOTO 3P QeKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bomopon — »asmemeHT M mpocroe BemecTtBo. HaxoxkaeHune Bogopoga B IPUPOJIE,
¢du3nyeckre U XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0bI MomydeHus. KuciaoTel u comu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPABHEHUSIM.

®usnyeckue cBorMcTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelmeHHble u
HEHACBIIIIEHHbIE PacTBOphl. PacTBOopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBA B
pacTBope. XUMHYeCKUE cBOWcTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B NPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsisHeHHE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuael. Knaccudukamus OKCHIOB:
cojieoOpa3zymomue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoleoOpasyromue. Homenkiatypa
okcu10B. du3nyeckre U XMMUUYECKre cBoicTBa okcruoB. [loydyenne okcumos.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: MIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. duszndeckne M XWMHYECKHE CBOMCTBa OCHOBaHuil. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnot. @usudeckiue U1 XUMHUYECKHE
cBoiicTBa Kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenkiarypa coneil. @u3ndeckrie M XMMUYECKUE CBoWcTBa cosiei. [lomydenne
COJIEH.

I'eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUM.



Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHEe, COOMpaHue,
pacrno3HaBaHME M M3yYEHUE CBOMCTB KHUCIOpOJa, HAONIOJAECHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus ropeHus (moxkapa), 03HaKOMJICHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIOB), HAOIIOEHIE 00Pa3IOB BEIIECTB KOIHMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPacTBOPEHUS BEIIECTB C Pa3IM4HOI pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJ€H pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOJABI C MeTaUlaMHM (HaTpueM M KajbleM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IEHUE W3MEHEHUS OKPAaCKH MHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOUEH, M3ydyeHHE
B3aumozeiictBus okcuga meau (ll) ¢ pacTBopom cepHON KHMCIOTBI, KUCIOT C METAJUIAMH,
peakuuii HeWTpaiau3aluy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a]1a4 110 TeMe «Baxnenmmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkon u Ilepuoanyeckasi cucrema xumu4deckux jiemenros /[, HU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE U IIETOYHO3EMENbHBIE METAJUIbI, FaJOr€Hbl, HHEPTHBIE T'a3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMu4yeckux diemeHtoB /[ .
MenneneeBa. Koporkonepuognas u uHHONepuoaHass ¢opmbl Ilepuognueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPHOJA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX sjaep. M3ortombl. Onexktponbl. CrtpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUECKUX 3J1eMeHTOB [leproanyeckoil cucTeMbl
. W. MeHnneneeBa. XapakTepUCTUKa XHMHUYECKOrO JJIEMEHTAa IO €ro IOJOKEHUIO B
ITepuoanueckoint cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. M. Mennenees — y4€HbIl U IpaykJaHUH.

XuMunyeckas CBSI3b. KoBanenrnas (monsipHas 51 HEMoJIsipHast) CBS3b.
ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAas CBA3b.

Crenenb  okuciieHHs.  OKHUCIUTETbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iporeccer
OKHCJIEHHS U BOCCTaHOBJIEHHs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe OOpa3loB BEIIECTB METANIOB M HEMETAJIOB, B3aMMOJAEHCTBHE THAPOKCHIA
[MHKAa C pacTBOpPaMH KHCIOT W IIEJIOYEH, IPOBENECHHUE OIBITOB, WLIIOCTPUPYIOMIMUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU (TOpEeHHE, peaKIuK pa3ioKeHus, COeTUHEHNUS ).

Mestcnpeomemmnle ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHWH XMMHH B 8 Kjlacce OCYLIECTBIISETCS
yepe3 MHCIMOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSATHM, TaKk M TOHSATH,
SBJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/I€NIbHBIX PEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHbIH (DaKkT, TUIOTE3a, TEOPHUS, 3AKOH,
aHanmu3,  CHHTE3,  Kiaccu(ukauusi,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJICJINPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBIICHHE.

®usnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZMo0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BELIECTBO, TelI0, 00BEM, arperaTHoOe



COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEITUYHMHBI, SAMHHIIBI H3MEPEHHUs, KOCMOC, TIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeCKas peaKkuust

Ilepnonnueckuii 3akoH. Ilepmoanueckas cucrema XuMuueckux osnemeHros [l M.
MenpneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX INEPUOAOB, Kalus, Kbl U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuoandeckol CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BHJbI XUMHUYECKOW CBA3M. THUIBI KPUCTAJUIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOMICTB BEIIECTBA OT THUIIA KPUCTAJIMYECKONM PEIIETKM M BUAA XUMHYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K pa3jMYHBIM KJlacCaM HEOPraHMYECKHUX COEIMHEHUH, IeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanus XuMUYECKAX PeaKkIuil Mo Pa3IudHbIM MPHU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUSI XUMUYCCKUX DJIEMEHTOB, 10 OOPAaTUMOCTH, IO YYACTHIO KaTalln3aropa). DK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTne 0 cxopocT XUMHUYEcKO peakiuu. [lonsTHe 00 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. Ilonsatue o
karanu3e. lloHsatne o XumHueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEAKIIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTEIbHO--BOCCTAaHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2IEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C pPa3jIMYHbIMU BHJAMU XHMHMUYECKOH CBS3U.
Crenenp qucconnanuyl. CUIbHBIE U CI1a0ble 3JEKTPOIUTHI.

Peakuuu monHoro o6meHa. YcinoBHsl MPOTEKAaHUs peaKklMii MOHHOTO OOMEHa, IOJIHbIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHWIl M COJIEH B CBETE
NpEJICTaBICHUH 00 3IEKTPONIUTHYECKON aucconuanuu. KadecTBEHHbIE pPEaKIMM Ha HOHBI.
ITonsATHE O THApPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJJIOB M HeMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
HCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIMU OT BO3JACHCTBUS pPa3IMUHBIX
(bakToOpoB, UCCIIEJOBAHUE 3JEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, Mpolecca JUCCOIHAINU
KHCJIOT, IIenodyed M coineld (BO3MOXKHO HCIIOJIb30BAaHHE BHUAEO MAaTepHalioB), IMpPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIMX MpPHU3HAKU MPOTEKaHMsI peakirii MOHHOTO oOMeHa (0Opa3oBaHue
ocajika, BBIIENICHHE Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuil (rOpeHHe, peakluu pas3iokKeHMs, COCAUHEHUS),
pacro3HaBaHHE HEOPraHMYECKHX BEUIECTB C IIOMOIIBI0 KAauyE€CTBEHHBIX PEAKLUIl Ha HOHBI,
pelleHne SKCIepUMEHTaIbHBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIC
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XWMHUYECKUE CBOWMCTBA Ha MpUMEpe XJopa (B3aUMOJCHCTBHE C METaJUIaMU, HEMETaJllIaMH,



menoyamu). XmopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHneHue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaxkHelme Xa0puabl
U MX HaXO0X/ICHUE B IIPUPO/IE.

OO6mas xapakrepuctuka 3jeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3NYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKALIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJOpOA, CTpoeHHE, (U3NYECKHEe M XMMUYEeCKHe CBOMCTBA. OKCHABI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpPENCTaBHTENS Kiacca KHUCIOT M crenuduueckue). XUMHYECKUE pPEeakluu,
JeKale B OCHOBE MPOMBIIUIEHHOTO croco0a MoJdydeHUs cepHoi KuciotTel. [Ipumenenue
cepHOi KucioThl. COJIM CepPHOI KHCIOTHI, KaUeCTBEHHAs peakuus Ha cynbgaT-uoH. Haxoxnenue
ceppl U e€ coelMHEHUH B TMpupoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Kalollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC NOXAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEeIOTBPALICHUS.

OO6mass xapaktepucTuka 3j1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBbIE CTETMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHe B Tpupoje, Qusmveckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUIECKHIe
CBOICTBa, Mony4yeHue u npumeHeHne. Comu aMMOHHMs, UX (PU3HUECKHUE U XUMUYECKHE CBOWCTBA,
npuMeHenne. KadecTBeHHas peakuuss Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
busznueckue W XUMHYECKHE CBOWcTBa (0OIIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckne). Mcnoap3oBaHWEe HHUTPATOB M COJEH aMMOHHSA B KayeCTBE MHHEPAIbHBIX
ynoopenuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOIIeH cpeibl COeMHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIINA
docdopa, duznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u docdopHas kucnora,
¢u3nveckue W XUMHYECKHE CBOWCTBa, mosrydeHue. Mcmomp3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHUs. YTIEpo/, aFIOTPONHbIE MOIU(PUKAIIMH, PAaCIPOCTPAHEHUE B
npupoje, Gu3ndeckue U XuMUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcuapl yriaepona, Ux GpU3UUecKue U XMMHUYECKHe CBOMCTBA, JIeiiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHE. DKOJIOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepona (1V),
TUMOTe3a I100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
conM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-umoHbL.  Vcmonb3oBaHue  KapOOHaTOB B ObITY, MEAWLUHE,
MPOMBIIIJICHHOCTH U CEITbCKOM XO3SHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSX YIiepoja
(MeraH, »TaH, OSTWJIEH, AaleTWIEH, JTaHOJ, IJIHIEepPUH, YyKCcycHas Kuciorta). IlpuponHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX MepepaboTKu
(6eH3uH), UX POJb B OBITY M MMPOMBIIUICHHOCTH. [IoHATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YyrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTAaHMUECKUX COCTMHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJYY€HHE U IPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHus o6 oxcuae kpemuus (IV) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimue
CTPOUTENbHBIE MaTepHalIbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEpPHAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX PEeaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NYEeCKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M MX COCAMHEHHUI (BO3MOXHO
WCIIOJIb30BaHNUE BHJICOMATEPHAIOB), O3HAKOMJICHHE C OOpa3IiaMu XJIOpHIOB (TaJIOTCHHIOB),



O3HaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHUaNioB), HaOMIOJEHUE Ipolecca OOyriuMBaHUs — caxapa IOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTHI, TIPOBEJCHNE KAaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKUMH CBOMCTBaMH a30Ta, (ocdopa M WX COoenuHEHHN
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPUAIIOB), OOpa3iiaMu a30THRIX U pocopHBIX ynoOpeHuH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KAYeCTBEHHBIX peakuuid Ha HOH aMMOHUS M QochaT-uOH W U3yUYEeHUE MPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPHUATIOB), U3y4YEHHE MOJENIed KpPUCTANIMYECKUX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TIPOIECCOM aAcOpOlMU PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MmojaydeHue, COOupaHue, paclo3HaBaHUE
U M3y4YCHHE CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEICHHWE KAYeCTBEHHBIX PEaKlUWii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELICHHE 3KCIEPUMEHTAIbHBIX 3a/1ady No TeMe «BaxHeiue
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKHUX OJIIEMEHTOB — METa/lIOB Ha OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumudeckux amemeHToB . 1. MenaeneeBa u cTpoeHus
atromoB. CTpoeHue MeTauioB. MeTrauiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYECKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHu MertamioB. dusnueckue U XUMHUECKUE
cBoiictBa MetayioB. OOmme cnocoObl Mmoxy4eHuss MeTauioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, 9yr'yH, JFOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: OJOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, cTpo€HHE MX aTOMOB, HaXOXJAECHHE B Ipuponae. PU3NYECKHUE U XUMHUUECKHE
cBOiicTBa (Ha nmpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[[{erouHO3eMENbHBIE METAJUIBI MarHuid M Kajablui: mnoJokeHue B [lepuogmueckoit
cucrteme xummuueckux snemeHtoB J[. M. MeHneneeBa, CTpoeHME MX aTOMOB, HaXOXJCHHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajbls. BaxkHeimme coennHeHus
KaiblMs (OKCUI, THIPOKCHU, CON). KECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHs.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MenneneeBa, CTpOEHHE aToMa, HaxoXAeHHe B npupoje. dusnueckne U XMMUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOMCTBA OKCH/Ia U THIPOKCH]IA alIFOMUHHSL.

Kenezo: mnonoxenune B Ilepuonnueckoil cucreme Xxumuueckux »snemeHtoB JI. .
MenneneeBa, CTpOEHHE aToMa, HaxoxJeHne B npupojae. Gusnueckne 1 XMMHUYECKUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl u comu skenesa (I1) u xenmesa (lll), ux cocraB, cmoiicTBa u
MTOJIyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMM METa/lIOB M CIJIaBOB, UX (U3NYECKUMHU CBOMCTBAMU,
W3YYEHHUE PE3YJIBTATOB KOPPO3UM METAIIOB (BO3MOYKHO MCIIOJIB30BaHHE BHIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBHS OKCUIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs JKEIe3a B
KHUCTIoposie  (BO3MOXKHO — MCIIOJIB30BaHME  BUAEOMATEpUaAoOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJbIlHs, alFOMUHUA, [IMHKA, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE U ONMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KU M KaIbLUs (BO3MOXXKHO HCIIOJIb30BaHUE BUICOMATEPUAIIOB), HCCIIEI0BaHHE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 110
TeMe «BakHeWIne MEeTallyIbl U UX COCIUHEHUS.

XuMHS 4 OKpPYsKaIIas cpeaa



BemectBa u marepuansl B MOBCEIHEBHOM KU3HU 4YENIOBEKA. be3omacHOE HCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax U
OTpPaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenabHas JOMmycTUMasi KOHIEHTpalus
Beriects, naiee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydeHrue o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIHI).

Meosricnpeomemmnle ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TakKk U IOHATHI,
SBJISFOIIMXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®usuka: Marepusi, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJA, DSJIEKTPUUECKUI 3apsj, M[POBOAHUKH, MOJYIPOBOJHUKH,
TUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEIO, 0O0BEM, arperaTHoe COCTOSHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MYEeCKHe BEJIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaiIbHbIE YAOOpPEHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, MUTATEIbHBIE BELIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpalbl, TOpPHbIE MOPOJbI, IOJE3HBIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJabTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHUs
JIOCTUTAIOTCS B XOZIe 00Y4YEHHUsI XMMUHU B €JUHCTBE YyU4EOHOM M BOCIIUTATENBHOMN 1€ATEIbHOCTH B
COOTBETCTBUU €  TPAJAULMOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMHU M HOpPMaMM HOBEJICHUS U
CIOCOOCTBYIOT IIPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN 00YyYaOIUXCSl.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXalOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacIIMpeHHE ONbITa ACSITEIbHOCTU Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1)naTpuOTHYECKOro BOCIIUTAHUA:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAU€HUs XHUMHYECKOM HayKH B >KM3HHU COBPEMEHHOro OOIEeCTBa,
CHOCOOHOCTH BIIAJIETh JOCTOBEPHON HMH(OpMaIuei o mepeaoBhIX JTOCTHKEHUSAX U OTKPBITHAX
MHUPOBOI M OTEYECTBEHHOM XHWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
MHpa 1 001I1ecTBa;

2)rpaskIaHCKOr0 BOCIIUTAHUSA

IIPEJICTABICHNUS] O COLMAIBHBIX HOpPMax M MPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHH B
KOJJIEKTHBE, KOMMYHHUKaTHUBHOM KOMITETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo0Opa3HON COBMECTHOM JEeSTEIbHOCTH MPH BBINOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIIIOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMIJICHUS K
B3aMMOINIOHMMAHUIO ¥ B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW HesTelnbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M IOCTYNKM CBOMX TOBapHILEH C MO3MLIMHM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YY4ETOM OCO3HAHHUS MTOCIIEICTBUI OCTYIIKOB;



3)1IeHHOCTH HAYYHOT'O TIO3HAHUS:

MHpPOBO33PEHUYECKHE  IPEJACTABICHUS O  BEIIECTBE W  XUMHYECKOM  peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKM MU COCTABJISIIOLIME OCHOBY JUIsSt
NOHMMAHUA  CYHIHOCTH  HAyYHOW  KapTUHBI MHpa, MpeJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS NMPUPOIbI, B3AUMOCBSI3SIX YEJOBEKAa C MPUPOJHON CPENloi, O poiau
XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

MO3HABaTeJIbHbIE MOTHUBBI, HANPABJICHHBbICE HA IOJYyYEHHWE HOBBIX 3HAHUU [0 XHUMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX MPOLIECCOB U SIBICHUN, IO3HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIBHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpPaTypod, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeCc K OOyYeHHI0 M MO3HAHHIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOSKTHOW W HCCIIEAOBATEIHCKOW JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAINPaBIEHHOCTU U YPOBHs 00y4YEeHHUs B ajbHEHILIEM;

4)opMuUpOBaHUs KYJbTYPbI 310POBbA:

OCO3HAaHUE LEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 >KW3HH, OCO3HAHHE TMOCICACTBHA W HEMPHITHE BPEIHBIX
NpUBBIYEK (YHOTpPEOIEHUS alKOrojis, HApKOTHKOB, KYPEHHS), HEOOXOAUMOCTH COOIIOICHUS
npaBwJI 0E30MaCHOCTH TPH OOpAIEHUH C XMMHYSCKHMH BEIISCTBAMHU B OBITY W pEaIbHON
JKU3HHU;

5)Tpy10BOro BOCIIUTAHMS:

MHTEpPEC K MPAKTHUECKOMY M3yUEHUIO MpoQeccuii U Tpyaa pa3IuyHOro poja, yBaxeHHe K
TPyLy U pe3yjdbTaraM TPYAOBOWU JESITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMECHEHUS
OPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP WHIMBUAYAIbHOW TPACKTOPUU
MPOJIOJDKEHHsST 00pa3oBaHMsI C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoi mpodecCHoHaNbHOM NeATeNbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTH aIallTUPOBATHCA B MPOGECCHOHATBHOM CpEIE;

6)3K0J1I0TrM4eCKOTr0 BOCTIUTAHUS

HKOJIOTHYECKU 1ETIECO00pa3HOe OTHOMICHUE K MPUPOIEC KaK MCTOYHUKY KU3HHU Ha 3eMmIle,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30omacHOoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS TPaBUI OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMHU,
a TaK)Ke B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3YyYEHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, ISl TIOBBIICHHS YPOBHS SKOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHUECKUX MPOOIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJIOB XMMUH, IKOJIOTHIECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATBLHOM MPaKTHKE.

METAINPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampenMeTHBIX pPE3yJIbTaTOB BBIAETSIOT 3HAYMMbIE s (HOPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC TOHSATUS (3aKOH, TEOPHs, MPUHIIMI, TUNOTE3a, (PaKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeAMETaxX | MO3BOJISIOT HA OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJOCTHOW HAy4YHOW KapTHHE MHpa, U YHUBEPCAIbHbIE ydeOHbIC NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOphIe 00eCreunBarOT (POpPMUpPOBAHUE TOTOBHOCTHU K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

Ilo3naBaTenbHBbIE YHUBeEPCAJIbHbIE YUeOHbIE AeiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHHMM 3HAHMIL:
pacKpbIBaTh CMBICII XUMHUYECKHX MOHATHM (BBIACNIATH HX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONb30BATh MOHATUS ISl OOBSICHEHUS



OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpAaTb OCHOBAHMS M KPHUTEPUH Ul Kiaccu(UKauu
XUMHUYECKHX BEIIEeCTB U XMMHUYECKUX PEaKIui, yCTaHABIUBATh MPUYMHHO-CIICICTBEHHbIE CBSI3U
MEXIy 00BEKTaMU U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXKICHUS (MHIYKTUBHBIC, 1€ yKTUBHBIE,
10 aHAJIOTHH), eNaTh BBIBOBI U 3aKIIOUCHUS;

YMEHME MPUMEHATHh B MPOLIECCE NO3HAHMS MOHATHUS (IIPEAMETHBIE U METAlpPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIENIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMuueckass ¢GopMylia M ypaBHEHHUE XUMHUYECKONM peakuuu — TMpU pElIeHud YydeOHOo-
[IO3HABATEJIbHBIX 3a/4a4, C Y4€TOM OJTHUX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKH H3YyYaEeMBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX PEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3y4aE€MBIX IIPOIECCAaX U SIBJICHUSIX.

Ba3oBble nccienoBareibckue 1eiCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3BI IO TPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMBIX CYXKJICHHIA;

IPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEIACHHUIO YyYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3ynbTar, (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJBI IO pPE3YJbTaTaM IPOBEIAEHHOTO OIIBITA,
WCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOAEIaHHOM padoTe.

Pabora ¢ undpopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH MH(OPMALIMIO PA3TUYHBIX BUIOB
1 OpM MPEICTABICHHS, IOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAsT TUTepaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

yYMEHUE IPUMEHSTh pa3IMuHble METObI U 3alPOCHI PH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JIJISl BBIMOJIHEHUSI YU€OHBIX M MIO3HABATEIbHBIX 3a7a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIb30BaHUS HMH(DOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJieHNUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIBHYIO (OopMy mpencTaBieHUs
nH(pOpMallMl U WJUIIOCTPUPOBATh pEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U UX KOMOUHALIUSAMUY;

YMEHHME HCHOJIb30BaTh M aHAJIM3UPOBATh B Ipoliecce YYEOHOH U HCCIeI0BaTEIbCKON
NeSITeIbHOCTH HH(POPMALIMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPEeIbl.

KoMMyHUKaTHBHBbIe YHHBepcalbHble Y4eOHbIe el cCTBHA:

YMEHMsI 3aJaBaTh BOIpPOCH (B XoJe Juanora u (WiIu) AUCKYCCHUH) IO CYHIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTENIBHO BBIOJHEHHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3yIbTaThl TO3HABATEIBHOMN NEATEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PEe3yJbTaTOB BBIIOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OpPaTOpHOM pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHUSI Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIbHON U
MCCIJIEIOBATEIbCKON NIeATENbHOCTH MPU PEUICHHHM BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJIbHbIE yUeOHbIE 1eiiCTBUS:

YMEHHME CaMOCTOATEIBHO ONPENENATh LEIU ACITEIbHOCTH, INIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIE€ATEIbHOCTh, BBIOMpATh



HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelIeHHs Y4eOHBIX M I03HABaTEIbHBIX  3a/ad,
CaMOCTOSATENIFHO COCTAaBIJIATh WJIM KOPPEKTUPOBATh INPEIUIOKEHHBIA aJrOpUTM JCHCTBUHA NPH
BBIIOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 HM3y4aeMbIX OOBEKTax —
BEILIECTBAX U PEAKIMAX, OLIEHUBATh COOTBETCTBHE IOJYYCHHOTO PE3yJbTaTa 3asiBICHHON IEIH,
YMEHHUE HCIIONB30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUH 3a/IaHHM.
NPEAMETHBIE PE3YJIbTATDI

B coctaBe mpenMETHBIX pE3ylIbTAaTOB II0 OCBOCHMIO 00S3aTEIBHOIO COAEPKaHMUS,
YCTaHOBJIEHHOTO JIaHHOW QenepanbHOil pabodueil NporpamMMoOM, BBIIENSAIOT: OCBOCHHBIC
0o0y4aromMMHUCsT Hay4YHbIC 3HAaHUS, YMEHUS U CIOCOOBI JeHcTBHMH, cnenuduyeckue s
HpeMETHON 007acTH «XUMHSA», BHUIBI JCATEIBHOCTH IO MOJXYYCHHIO HOBOTO 3HAHHSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y O0YUAIOIIUXCS YMEHHUI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKHMX MOHATHUN: aTOM, MOJIEKYJd, XUMHUYECKHM
3JIEMEHT, MPOCTOE BEILIECTBO, CJIOXKHOE BEIECTBO, CMECh (OAHOPOAHAs U HEOAHOPOIHAs),
BaJIECHTHOCTb, OTHOCUTEJIbHAs aTOMHAas U MOJEKYJspHas Macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBas J0Jsl XMUMHUYECKOro 3JEMEHTa B COEJUHEHUH, MOJISPHBIA O00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIbHOCTD, CTENEHb OKUCIICHUS, XUMUYECKast
peakuus, Kiaaccu(UKaMs peakUui: peaklMM COECIUHEHUS, peaKlUu pasIoKEHUs, peakluu
3aMellleHus], peakliud 0OMeHa, 3K30- U 3HIO0TEPMUYECKUE PEaKIMU, TeIUIOBOH 3 (deKT peakiuu,
AP0 aToMa, SJIEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTalb, pallyC aToMa, XMMUYECKast CBS3b,
NOJIIpHAsl U HEMOJSPHAs KOBAJICHTHAs CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs KOHIIEHTpAI|s) B pacTBOPE;

® MJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHMX IOHATUH W INPUMEHATH 3TH
MOHSITHS ITPH ONTUCAHUM BEILECTB U UX MPEBPAIICHUN;

® ICTIOJIb30BAaTh XMMUYECKYI0 CHUMBOJHMKY [UId COCTaBieHHs (OopMyl BeIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OIIPENENSITh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApPHBIX COEIUHEHHSX, CTENEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K ONPENeIEHHOMY
KJlaccy COeAMHEHUH 1o (opMynam, BUJ XUMHUECKOW CBS3M (KOBaJeHTHass M HOHHas) B
HEOPraHMYECKUX COEANHEHUSX;

epackpbiBaTh cMmbici llepuoanueckoro 3axona JI. M. MeHneneeBa: neMOHCTpHUpOBAThH
MIOHMMAHHE NIEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX JIEMEHTOB OT UX IOJIOKECHUS B
[lepuoanueckoit cucTeMe, 3aKOHOB COXpPAaHEHHMs MacChl BEIECTB, IOCTOSHCTBAa COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yYEHUS, 3aKOHa ABOrapo;

®ONMCHIBATh M XapakTepuszoBaTh TalOnuuHyro Qopmy Ilepuoanueckoit cucremsl
XUMHUYECKHMX 3JIEMEHTOB: paziiMyaTh MOHATHUS «TJlaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpynma)», manele u OoJbIIMe NEPUOIbI, COOTHOCHTH 0003HAUYEHUs, KOTOpHIE
uMeroTcs B Tabmmie «llepuoandeckas cucrema xumuueckux siaemeHToB J[. . MenneneeBa» ¢
YHUCJIOBBIMU XAapPAaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHUYECKUX JJIEMEHTOB (COCTaB U 3apsij
a1pa, oOlIee YUCIIo 3JIEKTPOHOB U PaCIpeIeIeHHe UX 10 3JIEKTPOHHBIM CIIOSIM);

e KjlaccU(pUIMPOBaTh XUMHUYECKUE 3JIEMEHThI, HEOPraHHMYECKUE BEIECTBA, XMMUYECKHE
peakuuu (1o YUCIly U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEILECTB, MO TEINIOBOMY AP PEKTY);

® XapaKTepu30oBaTh (OMUCHIBaTh) OOLIME XWMHUYECKHE CBOWCTBAa BEUIECTB Pa3IUYHBIX
KJIACCOB, TOATBEPXkAasi ONMHMCAHWE MPUMEPAMU MOJIEKYJISPHBIX YPAaBHEHHUU COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIUIL;

© [IPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTHM OT HMX Kadye€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;



® BBIYUCIISTh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOT0 AJIEMEHTa 0 (popMyIie COeIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU peaklvy;

® [IPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON NEATEIbHOCTH — aHAJIW3 U CUHTE3,
CpaBHEHHME, O0000IIeHHe, CHUCTEMaTH3alUI0, KJIACCU(UKAIMIO, BBISIBICHHE PUYUHHO-
-CIICICTBEHHBIX CBSI3€M — Uil H3YYEHHUS CBOMCTB BEUIECTB M XUMHYECKHX pEAKLHUU,
€CTeCTBEHHO-HAY4YHbIE METOJbl MO3HAHUS — HaAOIIOJIeHHEe, H3MEpEeHue, MOJEINPOBAaHUE,
AKCIIEPUMEHT (peajbHbIN U MBICICHHBIN);

ecjeloBaTh IMpaBWJIaM T[IOJIb30BaHMS ~XUMHUYECKOM mocyaod u  1a00paTOpHBIM
o0opysoBaHuEeM, a Takke IMpaBuiIaM oOOpalleHusi C BEIIeCTBAMH B COOTBETCTBHUH C
WHCTPYKIIUSMH TI0 BBIMIOJIHEHUIO J1a0OPAaTOPHBIX XHUMHYECKHX OIBITOB [0 TOIYYCHHUIO U
coOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOJAA), MPUTOTOBICHUIO PAcCTBOPOB C
OnpeAc€HHOM MacCOBOM JOJIEM pAacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMUYECKHE HKCIIEPUMEHTHI 10 PACHO3HABAHMIO PACTBOPOB WIEIOYEH U KUCIOT C IOMOIUIBIO
WHIUKATOPOB (JTaKMycC, (eHONPTaTCHH, METHIIOPAHK U JPYTHE).

K xonmy oOyuenust B 9 KJjiacce mpeIMETHBIC Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHHUI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUI: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYyJa, WOH, KaTHOH, AHUOH, IIPOCTOE BELIECTBO, CJIO0XHOE BEIIECTBO, BAJICHTHOCTH,
3JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCICHUS, XUMHUYECKas peaklus, XUMHUYECKas CBs3b,
TETUIOBON dPQEKT peaKifu, MOJb, MOJISIPHBI 00BEM, PacTBOP, SIACKTPOIUTHI, HEIINEKTPOIHTHI,
JIEKTPOJIUTUYECKAs JTUCCOLMALMs, PEAaKLUUW HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, OOpaTUMble H HEOOpaTUMBIE PEAKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIE
peakuuyu, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHME, aJJIOTPOIHS,
aM(pOTEepHOCTb, XUMUYECKas CBs3b (KOBAJIEHTHAsl, MOHHASI, METAJUIMUECKast), KpUCTasInyecKas
peIETKa, KOppO3Us METAUIOB, CIUIaBBl, CKOPOCTb XMMHYECKONH PpEaKUHMH, MPEAEIbHO
nonycrumas konuenTpanus I1/IK Bemecrsa;

® MJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX IOHATUH M INPUMEHATH ITH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

® [ICIIOJIB30BATh XHMMUYECKYIO CHUMBOJIMKY [UIsl COCTaBJeHHS (OpMYyNT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLINN;

® OIIPEJIENISATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B COCIMHEHUSX
pa3IMYHOTO COCTaBa, NMPUHAJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KJIAacCy COCOUHEHHM I10
dbopMynaM, BUJI XUMHUYECKON CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasl) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (popmyie, XxapakTep cpelbl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COCAMHEHUMN, TUIT KPUCTAINTNYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

e packpbIBaTh cMbic [lepuoanueckoro 3akona /1. 1. Menzaeneesa u JeMOHCTPUPOBATh €T0
MOHMMAaHUE: OINMCHIBaTh M XapaKTepu3oBaTh TaOnuuHyio Qopmy Ileproguueckoil cucTeMbl
XUMHUYECKHX JJIEMEHTOB: pa3juyaTh MOHATHS «TJIaBHas moArpynna (A-rpymmna)» U «oOoyHas
noarpynna (b-rpynmna)», manbsle u OosiblIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOpbIE
UMEIOTCA B TMEPHOAMYECKON TaOJIMIEe, C YHUCIOBBIMH XapaKTEPUCTHKAMHM CTPOEHHUS aTOMOB
XMMHYECKHX 2JIEMEHTOB (COCTaB U 3apsj sAapa, oOliee YUCIIO JIEKTPOHOB U PacHpeesieHne UX
0 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COCIUHEHHMM B IpEJeNax MajblX INEPUOJOB U INIABHBIX MOATPYII C YYETOM CTPOECHHS HX
aTOMOB;

e K1accu(hUIMpPOBaTh XUMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKUE
peakuuu (1o Yuciay M COCTaBy y4acTBYIOIIMX B PEAKLIUU BEILIECTB, 110 TEIUIOBOMY 3 (eEKTy, 1o
M3MEHEHUIO CTENEHEN OKHCIEHHSI XUMUYECKHUX JIEMEHTOB);



® XapaKTepu3oBaTh (OMUCHIBATh) OOIIME U crneuu(pUYecKue XUMHUECKHEe CBOWCTBA
IIPOCTBIX M CJIOXKHBIX BEILECTB, MOATBEPKAAS ONUCAHUE MPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

© COCTABJIATh YPABHEHMs DJICKTPOJIUTHUUYECKON AMCCOLMALMM KHUCIIOT, ILEJI0YEH U COJIeH,
IOJHBbIE M COKpAalEHHbIE YPaBHEHHUS peakuuil HOHHOro OOMEHa, YypaBHEHMs pEaKIMid,
NOATBEPXKJIAIOIIUX CYIIECTBOBAHUE I'€HETHMUECKON CBA3M MEXJY BELIECTBAMM Pa3JIMYHBIX
KJIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUHUNA I1OCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLuii;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX IPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

® BLIYKCIISATE OTHOCUTEJIBHYI0 MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOTO JIEMEHTa 1Mo (PopMylie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
IIPOBOAMTH PACUETHI 10 YPABHEHHUIO XUMUYECKON PEAKIIUY;

ecoOMIOaTh  MpaBHWJA TIOJB30BAHMS XUMHUYECKOW TOCYAOH U J1TaOOpaTOPHBIM
00opy/0BaHUEM, a TaKXe IpaBuiia 00OpallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTP YKLUSAMU
[0 BBINOJHEHUIO JAa0OpaTOPHBIX XHWMHUYECKUX OINBITOB IO TOJYYEHUIO M COOUpPaHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKUCIIOTO Ta3a);

® [IPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IYyTEM XJOPHI-, OpOMHI-, MOOUA-, KapOoHat-, (ocdar-, cuiamkar-,
cyibdar-, THAPOKCUJI-UOHBI, KATHOHBI aMMOHHS M  MOHBl M3YYEHHBIX METaJJIOB,
IPUCYTCTBYIOILME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

® [[PUMEHATh OCHOBHBIE OIIEpAllMM MBICIUTEIIBHON ACSITEIBHOCTH — aHAlU3 M CUHTES,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTU3aIUI0, BBIIBICHUE MPUUYMHHO-CIICACTBEHHBIX CBS3€H — IS
M3YYEHHUS CBOICTB BEIIECTB M XUMUYECKUX PEAKIINI, €CTECTBEHHO-HAyYHbI€ METO/IbI T03HAHUS
— Ha0JIt0/IeHNe, U3MEepeHHe, MOJICTUPOBAHHE, SKCIIEPUMEHT (peaabHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KoanyecTBo 4acoB
N HaumenoBanue pa3iaeioB ¥ TeM IPOrpaMMbl Kontpoa | Ilpaxris JJieKTponHLIE (HPPOBLIE)
n/n Bcero bHbBIE ecKHue o0pa3oBare/ibHbIEpeCypChI
padoThl padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHATHS
11 XuMusl — BaxkHasi 00J1aCTh €CTECTBO3HAHUS U IPAKTHUECKON 5 2 bubmumorexa [IOK
"~ | IeATENBLHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
1.2 BemecTBa 1 XUMHUYECKHE PEAKLIUU 15 1 https://m.edsoo.ru/7f41837¢
Hroro mo pazmeny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
bubnuoreka [IOK
2.1 Bozayx. Kucnopon. Ilonarue 06 okcumax 6 hitps://m.edsoo.ru/7f41837¢
bubmmoteka IIOK
2.2  Bogopon. [ToHsITHE 0 KUCIIOTaX U COJISAX 8 1 https://m.eds00.ru/7f41837¢
bubnmnorexa LIOK
2.3 Bopna. PactBopsl. [TonsiTHe 00 OCHOBaHMAX 5 1 1 hitps://m.edsoo.ru/7f41837¢
. bubmuoreka [IOK
2.4 OcHOBHBIE KJIacChl HEOPTAaHUYECKUX COSTMHEHUN 11 1 1 https://m.edsoo.ru/7f41837¢
Hroromnopazaeny 30

Pasznen 3.Ilepuoanueckuii 3axoH u Ilepuoguueckas cucrema xummueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoB.
Xumnueckas cBsizb. OKMCJIANTENIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU

31 [Iepuonnueckuit 3akoH u Ilepuoanueckas cucteMa XMMHYECKUX 7 bubmuoreka [JOK

"~ anementoB J. . MenneneeBa. CTpoeHue atoma https://m.edsoo.ru/7f41837c
but6mmorekxa [IOK

3.2 Xumuueckas cBsi3b. OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIE PEAKITHH 8 1 https://m.eds00.ru/7f41837¢
bubnunorexa LIOK

Hroro o pasexy 15 https://m.edso0.ru/7f41837c
PeszepBHOE Bpems 3 bubmorexa ITOK

https://m.edsoo.ru/7f41837¢c
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| OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 4 5
9 KUIACC
KoaudecTBo yacoB
lij‘(;)l HaumeHnoBanue pa3ieJioOB U TEM NPOrpaMMbl Beero K:’::;;‘::” Hp:::;::qe 32;::5::1‘2312;2:22)5:;,‘:;1:3
padoTHhI padoThI
Pa3nes 1.BemecTBo U XUuMHYeCKHe PeaKIHA
1.1 TIloBTopeHue u yriiybaeHue 3HAHUI OCHOBHBIX pa3/IesioB Kypca 8 Kiiacca 5 1 EH6H_HOTeKa 0K
https://m.edso0.ru/7f41a636
1.2  OcHOBHBIE3aKOHOMEPHOCTHXUMHUECKUXPEAKITHIA 4 bubmorexa [IOK
https://m.edso0.ru/7f41a636
1.3 DnexTponutryeckas AUCCOIMAIM. XUMUYECKHE PEaKlii B pacTBOpax 8 1 1 Eﬁg?ﬁ%;ﬁ;i?ﬁn 413636
Hroro no pazneny 17
Pa3nes 2.HemeTanibl 1 X COeIMHEHUS
21 OO0m1as xapakTepucTUuKa XUMHIEeCKuX 37eMeHTOB VIIA-rpynmsl. 4 1 bubmuoteka [IOK
["anoreHst https://m.edso0.ru/7f41a636
29 OO0m1ast xapakTepucTHKa XUMHUYECKUX 31eMeHToB VIA-rpynnsl. Cepa u 6 bubmuoteka [IOK
eécoeJMHEeHUS https://m.edso0.ru/7f41a636
23 OO0m1as xapakTepucTUKa XUMHUECKUX 3J1eMeHTOB V A-Tpynibl. A30T, 7 1 bubmuoreka [IOK
dochop 1 UX coeTMHEHHUS https://m.edsoo.ru/7f41a636
24 OO0mias xapakTepucTUKa XUMHIECKUX 3JeMeHTOB |V A-Tpynmsl. 8 1 9 bubnuotexa [JOK
Yrnepoa u KpeMHUN U UX COCTUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 25
Pa3nes 3.MeTa/uibl U MX COCJUHEHUSA
. bubmmoreka [JOK
3.1 | Obmme cBoficTsa MeTanion 4 it ecs00 /71412636
3.2 | Baxkwueiiime MeTaIbl U UX COSIUHEHUS 16 1 2 lr?tptlgg?/?nTeeKdasiorI:/? £412636
HWroro no pazneny 20

Pasznea 4. Xumus 4 OKpysKaomas cpeaa
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4.1 BemecTBa U MaTEepHAIbl B )KU3HH YEIIOBEKA 3 bubmaorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PeszepBHOE Bpems 3 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 7
MNOYPOYHOE IIJIAHUPOBAHHUE
8 KVIACC
N . KoJsimyecTBouacos Naraus
n/m €Ma ypoka Beero Kontpoasn | IIpakTuHueck yuenus
ble padoThl ue padoThl
1 [Mpenmer xumuun. Postk XuMum B )KU3HU YeoBeka. Tena u BemecTa 1 04.09
2  TlonsaTtwe o MeTomax MO3HAHMS B XUMUHU 1 06.09
3 [TpakTuueckas pabota Ne 1 «IIpaBuna paGoThl B 1a00OpaTOpHH U MPUEMBI OOPAIIIEHUS C 1 1 11.09
J1a00paTOPHBIM 000PYTOBAHUEM)
4  Ywucreie BemecTBa U cMech. CIIOCOOBI pa3/ielieHus: CMecei 1 13.09
5 [Tpaktrueckas padota Ne 2 «Pa3nenenue cmeceit (Ha mpuMepe OUYMCTKHU TTOBApEHHON 1 1 18.09
COJIN)»
6 | ATOMBI M MOJIEKYJIBI 1 20.09
7 | XUMUYECKHE dJIEMEHTHI. 3HAKU (CUMBOJIIBI) XUMHUECKUX DJIEMEHTOB 1 25.09
8 [TpocTeie 1 CIIOXHBIE BENIECTBA 1 27.09
9  ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 02.10
10 3aKO0H IMOCTOSIHCTBA COCTaBa BEMIECTB. XUMUYecKkas (opMyiia. BaJeHTHOCTh aTOMOB 1 04.10
XUMHYECKHUX IJIEMEHTOB
11  OrHocuTenpHas aroMHas Macca. OTHOCHUTENIbHAS MOJIEKYIISIpHAst Macca 1 09.10
12 | MaccoBast 019 XUMHYECKOTO JJIEMEHTA B COEINHEHUN 1 11.10
13  KommuecTBo BemecTBa. Monb. MomnsipHas macca 1 16.10
14  3akoH coXpaHEHHUS MACChl BENIECTB. XUMHUCCKUE YPABHCHHS 1 18.10
15 ®wusuyeckre U XUMUYECKHE SBJICHUS. XUMHYECKash PEaKIus 1 23.10



https://m.edsoo.ru/7f41a636
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16  TlpusHaku U yCIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIIHMA 1 25.10

17 ' BeruuciaeHus KOJUYECTBA, MACCHI BEIIECTBA 10 YPABHEHUSAM XUMHUYECKUX PEAKITUI 1 08.11

18 Knaccugukaius XuMHUUeCKUX peakinil (COeTUHEHNUs, Pa3I0KCHHUS, 3aMCIIICHHS, 1 13.11
oOMeHa)

19 M. B. U.HOMOHOCOB — y4éHbIi-3HIMKIoNeIUCT. O000IIEHNE U CUCTEMATH3AIIHS 1 1511
3HaHUH

20 Bo3ayx — cmech ra3oB. CocraB Bo3ayxa. KHCI0pog — 3JIEMEHT U IPOCTOE BEIIECTRBO. 1 20.11
O30H

21  KoutponbHas pabota Nel mo Teme «BerecTBa 1 XUMHYECKHE PEAKITUN 1 22.11

99 dusnueckue U XMMUYECKHE CBOMCTBA KMCIOPOa (Peakiuu OKUCIICHHUS, TOPCHHE). 1 2711
[Tonsitue 06 okcumax

23 Crioco0bl MosTydeHus: KUCI0po/ia B J1abopaTOPUH U MpoMbliIeHHOCTH. [TpuMenenne 1 2911
KHUCJIOpO/Ia

24 TeroBoit 3¢ (hekT XUMUYECKOH PEaKIUU, TIOHATHE O TEPMOXUMHUYECKOM YPAaBHCHHH, 1 04.12
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX

o5 TomnuBo (HedTh, yroib U MeTaH). 3arps3HEHNE BO3IyXa, CITOCOOBI €r0 1 06.12
MPeIOTBPALICHUS

26 HpaKTH?eCKaH pabota Ne 3 o teme «[lomydyenue u coOupanue KUCIOpOia, U3ydeHUE 1 11.12
€r0 CBOWCTBY»

27 | Bogopon — »1meMeHT U MPOCToe BelecTBO. HaxoxkaeHne B mpupoae 1 13..12

28  ®uznueckue U XUMUYECKHe CBOMCTBa Boopoaa. [IpumeHenne Bogopoa 1 18.12

29 TloHsTHE O KUCIOTaX U COJSIX 1 20.12

30  CrmocoObl mostyyeHust BOAOPOia B 1abOpaToOpuu 1 25.12

31 HpaKTI/I“:ICCKaﬂ pabota Ne 4 o Teme «IlomyueHue u cobupanue Boopoia, H3yuyeHue 1 2712
€ro CBOWCTBY»

32  MonsipHblii 00bEM Ta30B. 3aKOH ABOTaIpo 1 10.01

23 Brruncnenus 00bp€Ma, KOJIMUeCTBa BEIIECTBA ra3a MO €ro U3BECTHOMY KOJIMUYECTBY 1 15.01
BEIIECTBA WIN 00BEMY

34 BBI‘II/ICJ'IGHEIH 00BEMOB ra30B 110 YPaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA O0BEMHBIX 1 17.01
OTHOIIICHUH T'a30B

35 ®dusnueckue U XUMUIECKUE CBOWCTBA BOJIBI 1 22.01




36 | CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOpaX 1 24.01

37 Bopa kak pactBopurens. HachllieHHble 1 HeHACBIIIEHHbIE pacTBOPLI. MaccoBasi 101 1 2901
BEIIECTBA B PACTBOPE

38 HpaKTI/I‘-IvGCKaﬂ ;u)a60Ta Ne 5 1o Teme «lIpuroroBieHue pacTBOPOB C ONPEACITEHHON 1 3101
MaccOBOM J0JI€i1 paCTBOPEHHOTO BEILIECTBAY

39 | KontponbsHas padota Ne2 mo teme «Kuciaopoa. Bomopoa. Boga» 1 05.02

40 | Oxcuupl: cocTaB, KJIaccupUKaIMs, HOMEHKIATypa 1 07.02

41 TlonmydyeHue U XUMHUYECKHE CBOMCTBA KMCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB 1 12.02

42  OcHOBaHUS: COCTaB, KJIaccH(PUKAIUs, HOMEHKIIATypa 1 14.02

43 Tlony4yeHue M XUMUYECKHE CBOWCTBA OCHOBAHUIA 1 19.02

44  Kucnotsl: cocTaB, KJacCU(pUKaILs, HOMEHKIATypa 1 21.02

45 TlonmydyeHue U XUMUYECKUE CBOMCTBA KUCIIOT 1 26.02

46  Comu (cpemHHe): HOMEHKIIATypa, CIIOCOOBI MOTYUYCHUS, XHMHUECKHAE CBOMCTBA 1 28.02

47 [TpakTuueckas paborta Ne 6. PemeHmi HKCIIEPUMEHTATBHBIX 33/1a4 0 TeMe «OCHOBHBIE 1 04.03
KJIACCHI HEOPTAHWYECKUX COCTMHCHUIY

D6

HO .

ud I'eneTnueckas CBSI3b MEXKIY KJIACCAMH HEOPIaHMYECKUX COCTMHEHUN 1 06.03

8

49  OO6oOmieHne U CUCTeMaTH3AIHs 3HAHUI 1 11.03

50 KontponabHas padora Ne3 o teme "OCHOBHBIE KJIACChl HEOPTaHUUYECKUX COSAMHEHUI" 1 13.038

51 [TepBbie MOMBITKY KIACCH(PUKAIIMU XUMUYECKUX IeMEHTOB. [[oHsATHE O Tpymmax 1 18.03
CXOJHBIX IJICMCHTOB

52 [Tepuonnueckuii 3akoH u [lepuonnueckas cucreMa XUMUYECKUX d51eMeHToB /1. 1. 1 20.03
Menneneena

53 | Ilepuwompl, TPyMIIBI, TOATPYIIITEL 1 01.04

54 | Ctpoenmne atoMoB. CocTaB aTOMHBIX siziep. M3oTombl 1 03.04

55 Ctpoenue 3JIeKTpOHHBIX 0007109€K aTOMOB 31eMeHTOB [lepronnueckoit cucremsr /1. U. 1 08.04
MenneneeBa

56 XapakTepucThKa XUMHYECKOT0 DJIEMEHTA 10 €Tr0 MoJokeHuto B [lepuoamueckoit 1 10.04

cucteme JI. 1. Menzaeneera




3nauenue [leprnoanyeckoro 3akoHa aJist pa3BUTHUS HayKu U ipakTtuku. [1. .

57 MenpeneeB — y4€HbIN, NIE1ArOT U rpaKJaHUH 1 15.04
)
58  DnekTpoOTPUIIATEIHHOCTh ATOMOB XUMUYECKUX JIEMEHTOB 1 17.04
59 Honnast xumu4eckast CBs3b 1 22.04
60 KoBaneHnTHas nmoisipHasi XUMUYECKast CBA3b 1 24.04
61 KoBaneHTHas HemoysApHAs XUMUYECKast CBA3b 1 01.05
62  CrerneHb OKHCIICHHS 1 06.05
63  OKHUCITUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUN 1 08.05
64 = OxucIuTEeIN ¥ BOCCTAHOBHUTEIN 1 13.05
65 Koutponbnas pabota Ne4 mo teme «CtpoeHue aroMa. XMMHUECKast CBSI3bY» 1 1 15.05
66 @ PesepBHblil ypok. O600IIEHNE U CHCTEMAaTHU3alUs 3HAHUMA 1 20.05
67 | PesepBHblil ypok. O6001IeHHE U CUCTEMAaTHU3allUs 3HAHUMA 1 22.05
68 | PesepBHbIi ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHUMA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
9 KUIACC
N KoanuyecTrBouacos JlaTa
o/ Tema ypoka Beero Kontponen = Ilpakruyeck @ U3Yy4eH
ble padoThl ue padoThl usl

1 [Iepnonnueckuit 3akoH. [lepuonnueckas cucrema XMMHUYECKUX 31eMeHTOB /1. 1. 1

Menneneesa
9 3aKOHOMEPHOCTH B I3MEHEHHH CBONCTB XUMUYECKUX PJIEMEHTOB TIEPBBIX TPEX 1

TIEPHOJIOB
3 Krnaccudukanys u HoMeHKIIaTypa HEOPraHUYEeCKUX BEILECTB 1
4  Buabl XUMUYECKOU CBSI3M M THUITBI KPUCTALNTUHICCKUX PEIIETOK 1
5 KonTponbnas pabota Nel mo Teme «[loBTopenue u yrirybieHnue 3HaHUH OCHOBHBIX 1 1

pa3aesoB Kypca 8 Kiacca
6 Kiaccudukanmsi XuMHUUeCKIX PEakIfid M0 Pa3IuIHbIM IIPU3HAKAM 1
7 [TonsiTHe o ckopocTu XUMHUYECKOH peakuuu. [ToHsATHE 0 TOMOT€HHBIX U T€TePOreHHBIX 1

peaKImsx




IloHsTHE 0 XUMHUYECKOM PpaBHOBECHH. q)aKTopBI, BJIMAIOIIHUE HA CKOPOCTH XHUMHYECKOM

8 peaKuuy 1 MOJI0XKEHUE XUMUYECKOIO PAaBHOBECHS 1

9  OKHCIUTETHHO-BOCCTAHOBUTEIHHBIC PEAKIIUH 1

10 | Teopwust snexTpoauTHYECKOM nucconmanuu. CUIbHBIC U clTa0ble JIEKTPOTUTHI 1

11 | HouHble ypaBHEHHUsI peakLuii 1

12 XuMHUYECKUe CBoﬁchBa KHCIIOT U OCHOBAHUH B CBETE MPEICTABICHHUI 00 1
ANEKTPOIIUTUYECKOM TUCCOLMAIIUU

13 XUMHYECKHE CBOMCTBA COJIEH B CBETE MPECTABICHUN 00 SJEKTPOIIUTUUECKON 1
JUCCOLIMAIIUU

14 | Tlonsatue o THAPOJIU3E COJeH 1

15 | O6oO01eHE U cUCTEMATH3AIU 3HAHUN 1

16 | Ilpaktuueckas pabota Ne 1. «PemeHune sKkCiepuMeHTAIbHBIX 33]1a1» 1

17 KonTponbnas padota No2 mo Teme «NeKTPpOIUTUYECKAs AUCCOHAIMS. XUMUUYECKUE 1
peakiuu B paCTBOPAX»

18 OO0mas xapakTeprCcTHKa TaTOreHOB. XMMHUECKUE CBOMCTBA Ha MPUMEpPE XJIopa 1

19  Xnopoonopon. CossiHas KMCI0Ta, XMMUYECKHE CBOMCTBA, OJyYeHHE, IPUMEHEHUE 1

20 Hpa}(TI/I‘leCKa}I pabota Ne 2 o Teme «IlomyueHue coysiHONM KUCIOTHI, U3ydyeHue e 1
CBOMCTBY»

21 Bbruuciienus mo ypaBHEHUSIM XUMHUYECKUX PEAKIUi, €CIIM OJTUH U3 PEareHTOB JIaH B 1
M30bITKE

22  OOmas xapakTepucTHKa 31eMeHTOB VIA-rpynmns 1

23 AnnotpornHsle Moaudukanuu cepsl. HaxoxaeHue cepbl U €€ coeIMHEeHU B TIPUPOJIE. 1
XHAMHYECKUECBONCTBACEPHI

24 CepoBoa0Opo, CTpOEHUE, (pU3nUecKre U XUMHUYECKHUE CBOMCTBA 1

25  Oxcupsl cepbl. CepHast KUCIIOTa, (U3NUECKHE M XUMUYECKHE CBOMCTBA, TPUMEHEHHE 1
XUMHUYECKUE peaKIiy, Jexalliue B OCHOBE MPOMBIIUIEHHOTO ClI0co0a MoTy4eHus

26  cepHOI KHCIOTHI. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COSTMHEHUSIMHU 1
cepbl

27 BpraucieHne MacCOBOM JTOJM BBIXO/1A MTPOAYKTA PEAKITUU 1

8 OOm1ast xapakTepuCTHKa 31eMeHTOB VA-rpynibl. A30T, paclipoCTpaHeHUE B IPUPO/IE, 1

¢bu3nyeckrue 1 XuMHUYEeCKHe CBOMCTBA




29  Ammmuak, ero puznyecKre U XUMUYECKHE CBOMCTBA, IMMOJyYEeHHUE U IPUMEHEHUE 1

30 IIpaktuyeckas padora Ne 3 o teme «IlonyuyeHne aMmMuaka, M3y4eHHE €ro CBOMCTBY 1

31  As3oTHas KucioTa, € pu3nUecKre u XUMUYECKUE CBOWCTBA 1

32 Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B KaUECTBE MUHEPAIbHBIX YA0OPEHUH. 1
XUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpe/ibl COeNMHEHUSIMU a30Ta

33 dbocv(bop. Oxcun pochopa (V) u pochopHas kucnora, Gpu3nuecKue 1 XUMUISCKUE 1
CBOICTBa, MOJIyuYeHHE

34 Hcnonbs3oBanue pocdaToB B KAUSCTBE MHHEPAIBHBIX YI0OpEHUH. 3arpsi3HEHIE 1
MIPUPOJIHOM cpenbl hochaTaMu

35  VYruepon, pacnpocTpaHeHue B Ipupojie, u3ndeckre U XMMHUECKHUe CBOICTBa 1

36 Oxcupsl yriaepona, ux (pu3nveckre U XMMUYECKHEe CBOMCTBA. JKOJIOTHUYECKHe 1
npo0JieMbl, CBsi3aHHbIC ¢ OKcuIoM yriiepona (1V)

37 | YronpHas KHCJIOTA U €€ COJn 1

38 [IpakTuueckas padora Ne 4 no teme "llonyuenue yrinekuciuoro ra3za. KauecrsenHas 1
peakius Ha KapOoHaT-HOH"

39 | IlepBoHauanbHbIE MOHATHS 00 OPraHMUYECKUX BEIIECTBAX KaK O COSIUHEHUSAX Yriepoaa 1

40 KpeMHUil ¥ €T0 COCTMHCHUS 1

a1 [IpakTuueckas padora Ne 5. PemieHue skcnepuMeHTaNbHBIX 33Ja4 10 TEME 1
«BaxHel111ie HeMeTaJITbl U UX COSTUHEHUS

42 | KoutponbHas padota Ne3 no teme «BaxxHeille HeMeTalIbl U UX COSTUHEHUS 1

43 OO01mas xapakTepuCTHKa XUMUYECKIX JIIEMEHTOB — METaJUIOB. MeTaynueckas CBA3b 1
Y METaJUTMYeCcKasi KpuCTaIUTHIecKas pemeéTka. Ou3ndeckue CBOMCTBA METAILIOB

44  XuMUYECKHE CBOWCTBA METALJIOB. DJIECKTPOXUMHUCCKHUH PsIT HAMIPSHKEHUN METaIOB 1

45 O0u1re crnocoOs! TOJIYEHHS METAILIOB. CmnaBel. Berancnenus mo ypaBHEHUSIM 1
XUMHAYECKHX PEaKIUi, €CIIN OJIH U3 PEareHTOB COJEPIKUT MPHUMECH

46 | TloHsTHE O KOPPO3UH METAJUIOB 1

47  lllenodHple METAILTBI 1

48 | OKcHIBI U TUAPOKCHIIBI HATPUS U KaJHS 1

49  lllenouHo3eMeTbHBIC METAIUIBI — KAJIBITUH 1 MarHUH 1

50 | Baxwueiimmue coeqarnHeHUs KaJbIUI 1




51 | O6o0uieHue ¥ cucTreMaTu3anus 3HAHUH 1
52  JKEcTkocTh BOABI U CITOCOOKI €€ YCTpaHCHUS 1
53 IIpaktuyeckas pabora Ne 6 mo Teme "YKECTKOCTH BOABI U METOIBI €€ ycTpaHeHus " 1
54 | AmtoMuHuUi 1
55  AwmdotepHbie CBOKCTBA OKCH/IA U THAPOKCH A 1
56 Keneso 1
57  Oxcwusl, TUAPOKCH B U conn xene3a (1) u xxemesa (1) 1
58 OO0oOmieHne u cucreMaTH3aIys 3HaHUI 1
59 [IpakTrueckas padota Ne 7. Perienue skcriepuMeHTaIbHBIX 3a/1a4 110 TEME 1

«BaxkHel1e MeTaibl U UX COSTUHEHHS»

Brruncnenus no ypaBHEHUSIM XUMUUYECKUX PEaKLUid, €Clii OJMH U3 PeareHTOB JaH B
60 W30BITKE WU COJACPIKUT MPUMECH. BBIUMCIIEHNs MACCOBOM JOJIH BBIXOJIA MPOIYKTA 1

peakuuu
61 | O6oOIeHNe U cuCTEMATH3AMS 3HAHUHA 1
62 KoutponbHas padorta No4 o Teme «BakHEHIITNE METAIUTBI M IX COCTUHEHIS 1
63 BemecTBa u Matepuaibl B IOBCEIHEBHOW )KU3HH YeJIOBEKA 1
64 XuMmudeckoe 3arps3HEHUE OKPYKAIOMIEH cpeabl 1
65 Poip XMMHU B peHICHUH SKOJIOTHUYECKHUX MpoOIeM 1
66 PesepBHbIi ypok. O000IIEHNE U CHCTEMAaTU3alNs 3HAHUH 1
67 PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTU3aINs 3HAHUT 1
68 PesepBHbIii ypok. O6001IEHNE U CHUCTEMAaTU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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