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IHHOACHUTEJBHASA 3AIINCKA

[IporpammMa o XMMUM Ha YpOBHE OCHOBHOTO 0OIlero oOpa3oBaHUsI COCTABJIEHA Ha OCHOBE TpeOOBaHUM K pe3yJsibTaTaM
OCBOCHHMSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO 00111ero o0pa3zoBanusi, npencrabieHHbix B ®I'OC OO0, a takxe
Ha ocHOBe (enmepanpHOl pabodueld MporpaMMbl BOCHHTAHUS M C Y4YETOM KOHIICTIIMHM MPEMOAAaBaHHs y4eOHOTO MpeaMera
«Xumus» B 00pa3zoBaTeIbHBIX opranu3anusax Pocculickoit @enepanuu.

[IporpaMma no XxuMuu AaéT MpeACTaBICHUE O LIENAX, O0IIeN cTpaTeruu 00y4eHUs, BOCIIUTAHUS U Pa3BUTHUS 00YyUarOIMINXCs
CpeICTBaMHU Y4YEOHOIO IpeaMeTa, YCTaHABIMBAET 00sA3aTENIbHOE NMPEAMETHOE COIEpXKaHHUE, MPEAyCMaTpPUBAET paclpeesieHne
€ro o KjaccaM U CTPYKTYpUpOBAaHHME MO pasjeiaM M TeMaM IpOrpaMMbl MO XUMHH, ONPEIENseT KOJUYECTBEHHBbIE U
KaueCTBEHHBIC XAapaKTEPUCTHKH COJECP)KAHUS, PEKOMEHAYEMYIO0 TOCIEAOBATEIbHOCTh HW3YYCHHS XUMUH C Y4YETOM
MEXMPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTHKH Y4EeOHOTro Mpollecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydJaroluxcs,
OTIpe/ieNisieT BO3MOXKHOCTH TpeaMeTa Uil peajlu3aluu TpeOOBaHMM K pe3ylbTaTaM OCBOECHMSI OCHOBHOW 00pa3oBaTeIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakKe TPeOOBaHHWM K pe3yibTaTaM OOyYEeHHs] XMMUMU Ha YPOBHE
1eNIei N3ydeHus mpeaMeTa U OCHOBHBIX BUJIOB yUeOHO-TTO3HABATEIHHON JIEATEIHHOCTH 00YJaroIIerocst IO OCBOCHUIO0 Y4EOHOTO
COJZIEpKaHUsI.

3HaHMEe XHWMHH CIYXXUT OCHOBOM /i (OPMHUPOBAHHUS MHPOBO33PEHHUsI OOYyUaIOIIErocs, €ro TMpeACTaBICHUN O
MaTepUaJIbHOM €IUHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POpMHUpyEeMble XMMHEN MPEICTAaBICHHS O B3aUMOIIPEBPALLEHUSIX SHEPTUU
¥ 00 3BOJIIOLIMY BEIIECTB B MIPUPOJIE, O MYTSIX PELICHUS TTI00aIbHBIX MPOOIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBON U HKOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHHUS.

N3yuenue xumuu:

CHOCOOCTBYET peanu3alil BO3MOXKHOCTEH MJisi caMOpa3BUTHUA U (OPMUPOBAHUS KYJIBTYPBl JHYHOCTH, €€ OO0IIed u
(YyHKIIMOHATBEHON TPAaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHUE MBIILIECHUS U TBOPUYECKUX CIIOCOOHOCTEW OOYYaroIIMXCs, HABBIKOB UX CAMOCTOSTEIbHOU
yueOHOUN NesATeIbHOCTH, SKCIEPUMEHTANBHBIX U UCCIEI0BATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B TOBCEHEBHOM KU3HU, TaK U
B PO ECCUOHANILHOM AESTENIbHOCTH;



3HAKOMHT CO CIEeIM(PUKON HAYYHOTO MBIIIJICHUS, 3aKIaJbIBACT OCHOBBI IIEJIOCTHOTO B3TJIsf[a HA €IMHCTBO MPUPOJIBI H
YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM 3TAlOM B (OPMUPOBAHUH €CTECTBEHHO--HAYYHOU TPAMOTHOCTH O0yYarOIIHXCS;

CIocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K TPHUPOJAE, K YEIOBEKY,
BHOCHUT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHUE 00yJaIOIMMUXCS.

JlaHHble HampaBlIeHHs] B OOYYCHHUHM XUMHU OOCCIEUUBAIOTCS CIEHUGUKON cojiepkKaHUSg Y4eOHOTO IpeameTa, KOTOPBIH
SIBJISIETCS T€IarOrM4YeCcKy alallTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XUMHUH Ha OMPEICIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHUS OPUEHTUPOBAH HA OCBOCHUE OOYYalOIIUMHCS CHUCTEMBbI
MEPBOHAYAJIbHBIX MOHATHN XMMHUHU, OCHOB HEOPTaHUYECKON XUMHUU U HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX MTOHATUN OPraHU4YeCKOM
XAMUU.

CtpykTypa coaepkaHUs MpOrpaMMbl IO XUMHUHM CHOpPMHpPOBAHA Ha OCHOBE CHCTEMHOrO IOAXOJa K €€ M3YyYCHHIO.
Conepxxanue CKIaAbIBA€TCS U3 CUCTEMbI MOHITUNA O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMBI MOHATHI O XUMHUYECKOU
peakiuu. O0e ATU CUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl MO MPHUHIMUITY MOCJIEI0BATEIHHOTO Pa3BUTHUS 3HAHUM Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUNA PA3HOTO YPOBHS:

— ATOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHS O CTPOECHHUM aTOMa U XUMHUYECKOM CBS3H;

— IIpeACTaBICHUM 00 JICKTPOJUTHUECCKON JUCCOIMAIIUY BEIIECTB B paCTBOPAX.

TeopeTndeckrue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE DMIIUPUYECKU MOJYYEHHBIX M OCMBICIICHHBIX (PAKTOB, pa3BUBAIOTCS
MOCJIEIOBATEILHO OT OJTHOTO YPOBHS K JAPYrOMY, BBITIONHSS (DYHKIIMM OOBSICHEHHS W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U
BO3MOKHOCTEH MPAKTUUECKOTO0 MPUMEHEHHUS U TIOJTYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHune mporpaMmbl M0 XUMHH CIIOCOOCTBYET (hOPMHUPOBAHUIO MPECTABICHUS O XUMUYECKONW COCTABJISIFOIIEH HAYyYHOU
KapTUHBI MUPA B JIOTHUKE €€ CUCTEMHOU MPUPObI, IEHHOCTHOTO OTHOIIEHUS] K HAYYHOMY 3HAHUIO U METOJaM MO3HAHUS B HAYKE.
N3ydeHne XuMUM TPOUCXOIUT C MPUBJICYCHUEM 3HAHUN W3 paHee M3YYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaromuil MUp»,
«buonorus. 5—7 kinacce» U «dPusuka. 7 Kiaacey.

[Ipn w3ydeHUH XWUMHUHU MPOUCXOAUT (POPMUPOBAHWE 3HAHWUN OCHOB XMMHYECKOW HAyKH KaK O0JacTH COBPEMEHHOTO
€CTeCTBO3HAHMUSI, MPAKTUYECKON JAEATETLHOCTH YEJIOBEKa U KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI. 3ajiadya yueOHOIo



peiMeTa COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUUYECKUX 3HAHUM — BaXXHEHIINX (DAKTOB, MOHATUN, 3aKOHOB U TEOPETHUUECKHUX
MOJIOKEHUHN, MOCTYITHBIX OOOOIIEHWI MHUPOBO33PEHUECKOTO XapakKTepa, s3blKa HAyKW, B MPUOOIICHWH K HAYYHBIM METOJIaM
MO3HAHUS TIPU WU3YYEHUU BEIIECTB M XUMHUYECKUX peakmnuii, B (OPMHUPOBAHWU M PA3BUTUHU IMO3HABATEIBHBIX YMEHUU M HX
OPUMEHEHUU B Y4eOHO-TO3HABATEIBHOW U Yy4e€OHO-MCCIEIOBATENbCKON NIeATETbHOCTH, OCBOCHHUU TMpaBUiI 0€30MacHOI0
oOparieHus ¢ BEIIeCTBaMU B TOBCEIHEBHOM JKU3HU.

[Ipu n3yd4eHnn XMMUU Ha yPOBHE OCHOBHOT'O O0IIEr0 00pa30BaHus BaXKHOE 3HaUECHUE TPUOOPENH TaKHE 11, KaK:

— ¢dopMHpOBaHHWE HWHTEUIEKTYaJlbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYJAHUYECTRBY,
CaMOCTOSATEIILHOMY MPUHATUIO PELICHUHN, CIOCOOHOM alaliTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIOBUSIM JKU3HU;

— HaNpaBJICHHOCTh OOYy4YEHUs Ha CHUCTEMATHYECKOe MPHUOOIIEHHE O0YyJaroluuxcsi K CaMOCTOSITENIbHOW IMO3HABATEIbHOU
JeSTEIbHOCTH, HAYYHBIM METO/IaM MO3HAHUS, (POPMHUPYIOIINM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecredyeHre YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYAIOIIMMUCA ONbITa PasHOOOPA3HOU JEATEIbHOCTH,
MO3HAHUS W CaMOMO3HAHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIETEHIIMI), WMEIOIIMX YHHUBEPCAIBLHOE 3HAYCHUE JIJIst
Pa3TUYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue 00mIeH (HYHKIIMOHATLHONH M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSICHSTH H
OIICHUBATH SIBICHUS OKPYKAIOIIETO MUpPA, UCTIOIb3Ysl 3HAHUS U OMbIT, OJYYCHHBIC MTPU U3YYCHUN XUMHH, IPUMEHATHh UX TPH
pelIeHNH MpooJieM B MMOBCETHEBHON KU3HU U TPYIOBOM NEATEILHOCTH;

— ¢opmupoBaHrUe y OOYYAIOMIMXCA TYMAHUCTHYECKHUX OTHOIICHWM, MOHUMAHUS IEHHOCTH XMMHYECKUX 3HAHUW s
BBIPAOOTKM DKOJIOTMYECKHU I1e7IeCO00Pa3HOTO TMOBENCHUS B OBITY M TPYAOBOHM JEATEIBPHOCTH B IENSIX COXPAHEHUSI CBOETO
310POBbS U OKPYKAIOIIEH ITPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYECHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIHMTAHUIO HAa OCHOBE YCBOCHUS
00II1eYeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MpOodUiis U HAPABICHHOCTH JAIbHEHUINIETO 00yUeHUS.

OO6miee yucia0 4acoB, OTBEACHHBIX JJII M3YUYCHHUS XMMHUHU Ha YPOBHE OCHOBHOTrO o0I1iero oOpaszoBaHus, coctaBisieT 136
yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezelnto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



1. ConepxaHue y4eOHOii mporpaMMbl « XUMHSI»
8 kiace 68 yacos.

Tema 1. IlepBoHayajibHble XUMHYeCKHe MOHATHSA (18 1)

[Ipeamer xumun. XuMus Kak 4acTb ecTecTBO3HaHUs. BemecTBa u ux cBoiictBa. Yucteie BemecTBa U cMecu. CriocoObl OUYMCTKH BEIIECTB:
oTCTauBaHue, PUIBTPOBAHUE, BBIMTAPUBAHUE, KPUCALIUIAYUSL, OUCTULIAYUSA, Xpomamozpaghusi. DU3NUecKre U XUMUYECKUE SIBJICHHS. XUMUYECKUE
peakuuu. [Ipu3HaKU XUMHUYECKUX PEAKIIUN U YCIOBUS BOSHUKHOBEHMS M TCUCHUS XUMUYECKUX PEAKIIUMN.

ATOMBI 1 MOJIEKyJIbl. BeliecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CcTpoeHusl. KauecTBeHHBbIN M KOJIMYECTBEHHBIN cocTaB BeulecTBa. [IpocTeie n
CJIOKHBIE BEIIeCTBA. XUMUYCCKHH 3JIEMEHT. SI3bIK XUMUH. 3HAKA XUMHUYECKUX JIEMEHTOB, XHMHUYECKUE (POPMYJIbI. 3aKOH IMOCTOSTHCTBA COCTaBa
BEILIECTB.

AtoMHas enrHMIa Macchl. OTHOCHUTENIbHAS aTOMHAsI U MOJIEKYJIsipHast Mmacchl. KonudecTBo BemecTBa, Mok, MosipHas macca.

BaneHTHOCTh XUMHUYECKUX 37IeMEHTOB. Onpe/iesieHne BAIEHTHOCTH 3JIEMEHTOB 10 (opMyiaM ux coeinHeHui. CocTaBieHue XUMUYECKUX (hopmy
0 BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIpPHOE YU€HHE. 3aKOH COXPAHEHHSI MAacChl BEIIECTB. XUMHUUecKue ypaBHeHus. Kimaccudukaims XuMU4ecKX peakiiii mo 4uciy u
COCTaBY UCXOJHBIX U TIOJYUYCHHBIX BEIICCTB.

JemoncTpanun. O3HaKOMIIEHHE C 00pa3liaMy MPOCTHIX M CIOKHBIX BemiecTB. CocoObl OUUCTKH BEIIECTB: KPUCTAIUTH3AIMS, TUCTHIIISIHS,
xpomarorpadusi. OnbITHI, MOATBEPKAAOITNE 3aKOH COXPAHEHUSI MacChl BEIIIECTB.

XUMHUYECKUE COSTMHEHHS KOTMYECTBOM BeliecTBa 1 Moiab. Mojaens MoJsipHOTo 00beMa ra3os.

JlabGopaTopHble onbIThI. PaccMOTpeHNEe BEMIECTB C pa3InuHbIMU (U3UUECKUMHU CBOMCTBaMH. Pa3neneHune cMecu ¢ moMolisio Maruuta. [Ipumepst
(bU3MYECKUX U XUMHUECKUX SBJICHUH. Peakiinu, WITIOCTpUPYIOIIMe OCHOBHBIE MPU3HAKH XapaKTepHBIX peakiuii. Pasnoskenne ocHoOBHOTO kapOoHaTa
meau(Il). Peakuus 3amenieHust Meau xKeJIe30M.

IIpakTnyeckune padoTsl

* [IpaBmiia TexHUKH 0€30MMACHOCTH TIPH pabOTe B XUMHYECKOM KaOuHeTe. O3HaKOMIIEHHE ¢ 1a00paTOPHBIM 000pYA0BaHUEM.

* OuuncTKa 3arpsI3HEHHON TOBAPEHHOM COJIH.

PacuerHble 3a1auu. Beraucienre OTHOCUTENHFHOW MOJIEKYISIPHONW MacChl BelecTBa Mo GopMysie. Berancaenne MaccoBoit 1011 2JIEMEHTA B
XUMUYECKOM COCTMHEHHH. Y CTAaHOBJIEHUE TTPOCTENIel (hOpMYIIbI BEIIECTBA IO MACCOBBIM JIOJISIM JIEMEHTOB. BEIYUCIICHHS IO XUMUYECKUM
YpaBHEHUSIM MACChl WJIM KOJIMYECTBA BEILIECTBA [0 U3BECTHOM Macce UM KOJIMYECTBY OJHOTO U3 BCTYMAIOIIUX WM MOTYYAIOIIUXCS B PEaKLUu
BEIIIECTB.

Tema 2. Kucaopon (5 4)

Kucnopon. Haxoxaenue B npupoje. Pusndeckre u Xumuiyeckue cBorctna. [lonydyenue, npumenenue. KpyroBopot Kuciopoja B mpupo/e.
I'openue. Okcuapl. Bozayx u ero cocras. Memnennoe okucineHue. TermnoBoii 3peKT XUMHUECKUX PeakLni.

Tonnuso u cnocobwl e2o coicueanus. 3amuTa aTMOc(EpHOro BO3AyxXa OT 3arps3HEHHI.



JemoncTrpanuu. [Tonyuenue u cobupanue KUCIOPOa METOAOM BBITECHEHUSI BO3/lyXa, METOAOM BhITeCHEHUs BOAbI. OmnpeeneHue cocTanBa
Bo3ayxa. Koarexyuu Heghmu, kKamennoz2o yaus u npooyKmos ux nepepadomxu.

JlabopaTopHble onbIThl. O3HAKOMIICHHE ¢ 00pa3IlaMu OKCHIOB.

IIpakTnyeckas padora. [losyueHnue u cBolicTBa KUCIOPOA.

Pac4yernbie 3a1aun. PacyeTs! 10 TEPMOXUMUYECKUM YPABHEHUSM.

Tema 3. Bopopon (3 1)

Bonopoa. Haxoxnenue B npupozae. Pusndeckue u Xummieckue cBoiictsa. Bogopoa — BoccranoButens. [lonyuenue, npumeHeHue.

Jemouncrpanuu. [lonyyenue Bogoposa B annapare Kunna, mpoBepka Bogopoja Ha YMCTOTY, TOPEHHE BOAOPO/a, COOMpaHUE BOJOPO1a METOIOM
BBITECHEHHUS BO3AYyXa U BOJBI.

JlabopaTopHble onbIThI. [loydenne Bo1opoa U U3y4eHHE ero CBOMCTB. B3anmoneiicteue Bogopoa ¢ okcuaom meau(Il).

Tema 4. PactBopbl. Boaa (5 u)

Bona — pactBopurens. PactBopumocTs BeriecTB B Boje. OnpeneneHne MacCoBOM J10JIM pacTBOPEHHOTO BemecTBa. Boga. Metosl onpeaeneHus
cocTaBa BOJIbl — aHanu3 U cuHTe3. du3nueckre U XUMUYECKUe CBOKMCTBA BO/IbI. Bona B mpupose u criocoObl ee ounctku. KpyroBopot Bojbl B
IPUPOJIE.

JdemoncTpanuu. AHanu3 Boabl. CHHTE3 BOJBI.

IIpakTnueckas padora. [IpuroropneHne pacTBOPOB COJIEH € ONpPeAETIEHHON MacCOBOM J0JI€i paCTBOPEHHOTO BEILIECTBA.

Pacuyernsie 3anaun. HaxoxaeHne MaccoBO JOJIM pacCTBOPEHHOTO BEIIECTBA B PACTBOPE. BhIuncieHne Macchl paCTBOPEHHOT'O BEILIECTBA M BOJIBI
JUI IPUTOTOBJIEHUS] PacTBOPa ONpeAeIEeHHON KOHIEHTPALINH.

Tema 5. OcHOBHBIE KJIACChI HEOPraHWYeCKuX coeAnHeHni (12 1)

Oxcuppl. Knaccugukanusa. OcCHOBHbIE M KUCIIOTHBIE OKcHIbl. HoMeHnknatypa. @usnyeckue u xumuueckue csoictna. [lonydyenue. [Ipumenenue.

OcnoBanus. Knaccupukamus. Homenknarypa. ®usudeckue u XuMuueckue cBoiicta. Peakuust Helitpanuzanuu. [lonyuenue. [Ipumenenue.

Kucnorsl. Knaccudpukanusa. Homenknarypa. @usnueckue nu XxuMuyeckue cBoiictBa. Bortecuurenbsiii psa MeramioB H. H. bekerona.
IIpumeHeHue.

Coau. Knaccudpukanus. Homenknarypa. ®usnueckne u xumudeckne cBoictBa. CriocoObl MOTydeHUsI COTIEH.

I'enernyeckas CBSI3b MEXAY OCHOBHBIMH KJIACCAMHU HEOPTaHUYECKUX COEINHEHUM.

JeMoHcTpanum. 3HaKOMCTBO ¢ 00Opa3liaMi OKCHJIOB, KUCIIOT, OCHOBaHUHU U cojeil. HeliTpanu3zamus menoun KucioToi B MPUCYTCTBUU
MHMKATOpA.

JlabopaTopHblie onbIThbI. ONBITH], TOATBEPKAAOIINE XUMHUUECKHUE CBOMCTBA KUCIIOT, OCHOBAHUH.

IIpakTHyeckast padora. Pemenne skCiepUMEHTANIBHBIX 3371a4 10 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX COCAUHEHUIN».

Tema 6. llepuoguvecknii 3aKOH U epUoOAHYecKasi cHCTeMa XuMn4Yeckux 31eMeHToB /. U. MenneneeBa. Ctpoenune atroma (94)

[TepBbie mOMBITKY KIacCH(PUKAIIMN XUMHIECKUX 2JIeMeHTOB. [loHATHE O Tpymnmax cXOaHbIX 7eMeHTOB. [leproanyeckuii 3akoH JI. 1. Menneneena.
[Teproandeckast TabJIMIIa XUMHUECKUX dTIEMEHTOB. [ pymiibl u iepuoasl. Kopomkutl u OIUHHBIN 8APUAHMBL NEPUOOUYeCKOU mabiuybl. SHAYCHUE
MepUOINYECcKOro 3akoHa. JKusnb u aestensHoctsh [. . Menneneena.



Ctpoenue aroma. CocTaB aTOMHBIX sifiep. DJIEKTpoHBI. M30Tombl. CTpoeHHE 3JEKTPOHHBIX 000104eK aTOMOB IIEPBBIX 20 3JIEMEHTOB
nepuoanueckon cucremsl 1. . Menneneesa.

JlaGoparopHble onbIThI. B3anumoieicTBUe ruipoKcHa IIMHKA C paCTBOPaMHU KUCJIOT U IIEJI0YEH.

Tema 7. CTpoenue BemecTB. XumMuieckas cBsi3b (9 4)

DNEeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. OCHOBHBIE BU/IbI XUMUYECKOM CBSI3U: KOBAJEHTHAs HEIOJISIPHAs, KOBAJICHTHAs MOJIsIpHas,
MOHHasl. BaleHTHOCTB 3JIEMEHTOB B CBETE IEKTPOHHOU TeopuH. Crenenpb okucienusd. [IpaBuiia onpeneneHus CTENeHn OKUCIEHUS 3JIEMEHTOB.
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

Kpucrainuaeckue pemeTkn: HOHHAs, aTOMHAasi 1 MOJIeKysipHas. Kpucrammmueckne U aMmopHbIC BEIIecTBa. 3aBUCUMOCTh CBOICTB BEIIIECTB OT
TUIOB KPUCTAIIMYECKUX PELIETOK.

HemoncTpanun. O3HaKOMIICHHE C MOJCIISIMUA KPUCTALTMICCKUX PEIICTOK KOBAJICHTHBIX M HOHHBIX coenHeHni. ComocTaBieHne (GU3uKo-
XUMHUYECKUX CBOMCTB COETMHEHUI C KOBAJIEHTHBIMU U HOHHBIMU CBS35IMU.

Tema 8. 3akon ABoraapo. MoJssipublii 00beM ra3os (3 )

3akon ABorajipo. Momnsipablit 00beM razoB. OTHOCUTENbHAS IIOTHOCTD T'a30B. OObEMHbBIE OTHOIICHUS T'a30B MMPU XUMUYECKUX PEAKIUIX.

Pacuernbie 3apaun. OObeMHbBIE OTHOILIEHUS T'a30B IIPU XUMUYECKUX PEAKIUAX.

Brruncnenus mo XuMHYECKUM ypaBHEHUSIM MacChl, 00beMa U KOJIMYECTBA BEIIECTBA OJTHOTO M3 MPOAYKTOB PEAKIIHH 10 MACCE UCXOIHOTO
BelIeCTBa, 00bEMY UJIM KOJIMYECTBY BEIIECTBA, COAEPIKALLETO OMPENETICHHYIO OO TPUMECEH.

Tema 9. I'anorensl (6 1)

[TonosxeHune rajioreHoB B MEPUOIUYECKON TaOIUIIE U CTPOCHUE UX aTOMOB. XJop. PU3MUecKre 1 XUMHUECKHE CBOMCTBA XJiopa. [I[puMenenue.
XnopoBogopoa. CoisHast Kuciaota u ee coyid. CpaBHUTENIbHAs XapaKTEpUCTUKA rajJOr€HOB.

JeMoHcTpanum. 3HaKOMCTBO ¢ 00pa3laMy NPUPOJHBIX XJIOPHI0B. 3HAKOMCTBO ¢ (PU3MUECKUMHU CBOICTBaMU ranoreHon. [lomyuenue
XJIOPOBOJIOPOJIA U €T0 PACTBOPEHHUE B BOJIE.

JlabopaTopHble onbIThl. Pacrio3HaBaHue COMSTHON KUCIOTHI, XJIOPHUIOB, OPOMHUIOB, HOJIUIOB U M0/1a. BEITECHEHNE TAIOTE€HOB JIPYT APYTOM U3
pacTBOpa UX COETUHEHUI.

IIpakTuyeckas padora. [lonyueHne CONITHON KMCIOTHI U U3yYEHUE €€ CBOMCTB.

XUMMHUA 9 knace (68uacos)

IToBTOpenune kypca xumun 8 kiacca (5 4). [lepruoguueckuii 3aKoH U epruogrUecKas cuctema XuM. ayieMeHToB [ 1. Menzeneesa B cBeTe CTpOCHHUS
aToMOB. XuMHueckas cBsi3b. CTpoeHue BemecTBa. OCHOBHBIC KJIACChl HEOPTaHWUYECKUX COCIMHEHMI: WX COCTaB, Kiaaccudukaius. OCHOBHBIC KIIACCHI
HEOPraHWYECKUX COEAUHEHUN: UX CBOMCTBA. PaCU€ThI MO XUMUYECKUM yPaBHEHHUSIM.

Hemonctpanun. Tabnuma «Buapl cBsazeit». Tabnuia « TUITBI KPUCTATUIMUECKUX PEIIETOKY

Pa3znes 1. MHorooopa3ue xumudeckux peaxkuuii (18 u).



Tema 1. Knmaccudukanmss XumMuueckux peakiuii (6 1)

Knaccudukanus XUMHUECKUX pEaKIUi, peakluu COSAMHCHWUS, PA3IOKCHHs, 3aMelieHusl, 0OMeHa. OKUCIUTEIHHO - BOCCTAHOBUTEIILHEBIC PEaKIUU.
OkucnuTenb, BOCCTAHOBUTEIIb, MTPOIIECCHI OKUCIICHUS, BOCCTaHOBJICHH. COCTaBJIECHUE YPAaBHEHUM OKHUCIMTEIBHO - BOCCTAHOBHUTEJBHBIX PEAKIM C
MTOMOIIBIO0 METO/IA IIEKTPOHHOTO OaaHca.

Tennobie 23 (HEKTH XUMUUECKUX PEAKIMA. DK30TEPMUIYCCKHE U IHAOTCPMUUYECKHUE PEAKIIHH.

Tepmoxumuueckue ypaBHeHHs. CKOpOCTh XMMMUYECKUX peakuuid. dakTopbl, BIUAIOIIME HAa CKOPOCTh XMMHYECKUX peakuuil. [lepBoHauyanbHble
MPEJICTABJICHUS O KaTajIu3e.

Jemoncmpayuu. Jlemoncmpayus onvimos, 8blSsCHAIOWUX 3A8UCUMOCHbL CKOPOCTU XUMUYECKUX PEeaKyuil Om pasiuiHbiX paKmopos.

Tabauyvl « Obpamumsie peakyuuy, «Xumuueckoe pasnosecuey, « CKopocms XUMUYECKOU peakyuuy.

Pacuemnuie 3a0auu. Pacuemul no mepmoxumuieckum ypasHeHUsM.

IIpakmuueckas paooma Nel. H3yuenue enusanus ycioeuil npoeedeHus Xumuieckoil peakyuu Ha eé CKopocma.

Oo6patumbie peakiuu. [ToHATHE 0 XUMUYECKOM PaBHOBECHH.

Tema 2. DnekTponuTudeckas guccoruarus (12 a)

XUMHYECKHUE PEAKIUH, UAYIIUE B BOAHBIX PACTBOPAX. DJIEKTPOJIUTHI U HEANIEKTpoauThl. Moubl. KaTrnons! u aHnoHbL. ['MapaTHas Teopust paCTBOPOB.
DAEKTPOIUTUYECKAST TUCCOLIMAINS KUCIIOT, OCHOBaHUM, conieil. Crnadble U CHIIbHBIE ANIeKTpoNnuThl. CTeneHb quccolranuu. Peakiimu noHHOTo 0O MeHa.
VYcnoBust mpoTekaHusi peakiuii oOMeHa 710 KOHIIAa. XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX COCAMHEHUI B CBETE MpEICTABICHUN
00 PNEKTPOTUTUUECKON AUCCOIMAIINH U OKUCIUTEIHHO — BOCCTAHOBUTEIBHBIX PEaAKIIHSIX.

[TonsiTEe 0 THAPOIN3E COTEN.

Pacuémul no ypasnenusam xum. peaxyutl, eciu 00HO U3 ewecms 0aHo 8 u3dvIMKe.

Jlemoncmpayuu. Ucnoimanue pacmeopos eujecmes Ha 31eKMpUlecKyio npo8oouMocms. [leudicerue UOHO8 8 21eKmpuiecKkom noie.

Jlabopamopuvie onvimwl. Peakyuu obmena medncoy pacmeopamu 31eKmpoaumos.

Ilpaxmuueckas pavoma No2. Peuenue sxcnepumenmanvHoix 3a0ay no meme «Ceoiicmea Kuciom, 0CHOBAHUI U COJ1ell KAK 3J1eKMPOUM06).
Koumponsnas paboma Ne 1 no memam «Knaccugpukayua xumuyeckux peakyuit) u « J1eKmpoaumuydeckan OUCCoyuauusny.

Paspnen 2. Muorooopa3ue Bemectn.(38 4)

Tema 3. lNasorensl (4 u)

Hewmeramnsl. ['anorenst. [TonoxeHne B NEpHOIMYECKON CUCTEME XMMUYECKUX 3JIEMEHTOB, CTPOEHHE NX aTOMOB. Haxoxxnenue B npupoze.

duznueckue U XMMHUYECKUE CBOMCTBa rajoreHoB. [lomydyeHne m mpumeHeHue rajioreHoB. Xjop. dusnmueckue m XMMHUYECKHE CBOMCTBA XJIOpa.
[Ipumenenne xsopa. Xnoposonopon. @usndeckue cBoiictBa. [lonyuenne. ConsiHas kucinoTa U ee conn. KauecTBeHHas peakuys Ha XJIOPUJ — HOHBI.
Pacnio3naBanue XIopua0B, OpOMHIOB, HOIUIOB.

Hemoncmpayuu. @uzuueckue ceoticmea 2anozenos. Ilonyuenue xnopogooopooa u pacmeopenue e2o 8 00e.

Jlabopamopnvie onvimul. Pacno3nasanue conanotl KUCiomsl, X10puoos, Opomuoos, uooudos u tood.

Ilpakmuueckas pavoma Ne 3. [lonyuenue conanoit Kucaiomol u uzyuenue eé ceocma.



Tema 4. Kuciopoa u cepa (6 1)

Kucnopon u cepa. [lonoxkenne B meproOAMYECKO CHCTEME XMMHUYECKHX 3JIEMEHTOB, CTpoeHHe uX aToMoB. Cepa. AmioTponus cepbl. Puszndyeckue u
XxuMudeckue cBoiictsa. Haxoxaenue B npupoae. Ilpumenenune ceprl. CepoBonopon. CepoBogopogHast KUCIOTa U ee conu. KadecTBeHHas peakius Ha
cynbdua- nousl. Oxcup cepsl (1V).

Cepnast xkucnoTa. XMMHYECKHE CBOWCTBA pa30aBICHHONW W KOHLEHTPUPOBAHHON CepHOI KHCIOTHL. KadecTBeHHas peakuusi Ha Cyiab(paT- HOHBI.
XUMHUYECKUE PeaKIlIUH, JIeKAIINE B OCHOBE MOJYUEHHUsI CEPHON KHUCIOTHI B IPOMBILIUICHHOCTH. [IpMeHeHrne CepHOIl KUCTOTHI.

Jemoncmpayuu. Antomponus Kuciopooa u cepol. 3HAKOMCMEO ¢ 00pa3yamu NPUPOOHLIX CYIbHUA08, CYIbPamos.

Jlabopamopusie onvimul. Pacnoznasanue cynvguo-, cynvpum- u cynvpam-uoHos  pacmeope

Ipaxmuueckas paboma. Pewenue sxcnepumenmanvhvix 3a0au no meme «Kuciopoo u cepay.

Tema 5. A3zot u docdop (9 9)

A3ot u pochop. [TonoxkeHre B NEPUOJUUECKON CUCTEME XUMUUECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, (hu3HUYecKre U XUMUYECKUEe CBOWCTBA,
noJrydeHre u npumerenne. Kpyrosopot azora B mpupoje. AMMuak. @usnyeckre 1 XUMHYECKHE CBOMCTBA, TOTy4YeHue, mpuMenenue. Coiam aMM OHUSI.
A30THas KMCJI0Ta U ee cBOoicTBa. OKUCIUTENbHBIE CBOMCTBA a30THON KUCIOTHI. [ToyyeHre a30THOM KHCIOTHI B 1abopaTopuu. XUMHUYECKHUE PeaKuy,
JIeKaIIre B OCHOBE TIOTYYEHHUSI @30THOM KUCIOTHI B MpoMbInuieHHOCTH. [Ipumenenne. Comu. A30THBIE yIOOpeHHUS.

®ocdop. Amnorponus. Puzndeckue U xumuyeckre corctBa. Oxcua pocdopa (V). DocdopHast kuciaoTa, €€ cold U yA0O0peHHs.

Hemoncmpayuu. Ionyuenue ammuara u e2o pacmeoperue 6 6ooe. O3naxomnenue ¢ 0o6pasyamu NPUPOOHbIX HUMpamos, hocghamos.

Jlabopamopnwie onvimoi. Bzaumooeticmeue conevi ammonus co wenouamu. O3Haxomuenue ¢ a30mHuiMu u poc@opHvimu y00OpeHUAMU.
Ilpakmuueckasn paboma NeS. Ilonyuenue anmuaxa u uzyuenue e2o c60licma.

Pewenue 3a0au na onpeodenenue maccosoii (00vEmHOIL) 00U 8b1X00A NPOOYKMA PeAKYUU Om Meopemuecku 03MOHNCHO2O.

Tema 6. Yriuepoa n kpemunii (8 1)

VYraepon n kpemuuid. IlonoxkeHne B MEepUOANYECKON CUCTEME, CTPOCHUE aTOMOB. Yriepoa. Asuorpornus. PU3NYecKue U XUMUYECKUE CBOMCTBA
yraepona. AacopOuns. YrapHbslil Ta3. YTIIEKHCIBINA Ta3. YrolbHas KUCIOTa U ee colu. KauecTBeHHas peakiusi Ha kapOOHAT — MOHBL. KpyroBopot B
MIPUPOJIE.

Kpemuuii. Oxcua kpemuus (1V). KpemHueBast KMciioTa u ee COJH.

Crexuio. I{lemeHT.

Hemoncmpayuu. Kpucmannuueckue pewiemxu aimasa u epaguma. 3HakomMcmeo ¢ obpazyamu npupooHsix Kapoonamos u cunuxkamos. O3naxomienue ¢
pasnuunsiMu sudamu monauea. O3HaKomieHue ¢ U0amu cmexua.

Jlabopamopuvie onvimel. O3HaAKOMIEHUE CO CEOUCBAMU U 83AUMONPESPALYECHUAMU KApOOHamos u 2udpoxapboonamos. Kauecmeennvle peakyuu na
KapboHam- u CUTUKAM-UOHDL.

Ilpaxmuueckas pavoma No6. Ilonyuenue oxcuoa yenepooa (IV) u uzyuenue ezo ceoiicme. Pacnoznasanue kapoonamoa.



Pewenue 3a0au na eviuucnenue maccovl unu 006véMa npooyKma peakyuu no uU3eCmMHOU macce uiu 00bEMY UCXOOHO20 eujecmed, CO0eplHcauie2o
npumecu.
Koumponvnasa paooma Ne2 no meme «Hememanno.

Tema 7. O0mme cBoiicrBa MeTasL10B (11 4)

Mertaiubl. [lomoxkeHrne B MEPHOIUYECKON CUCTEME, CTPOCHUE aTOMOB. Metaiuinueckas CBsI3b. PU3nMyecKue CBOMCTBA. P aKTHBHOCTHM METAJUIOB.
cBoiicTBa MeTaiioB. OO0mIue crocoOsl monydeHus. CrijaBsl METaIJIOB.

[llenounsie MeTaiuibl. [1on0KeHNE B MEPUOIUYECKON CUCTEME, CTPOCHUE aTOMOB. DU3nyeckue M xuMuueckue cBoiictBa. [Ipumenenne. Haxoxnenue
B IIPUPOJIE.

[IlenounozemenbHbie MeTaIUTbL. [lolokeHHE B MEPUOIUYECKON cucTeMe, cTpoeHue aToMoB. du3nyeckue M XUMHUYECKHE CcBoWcTBa. [IpumeHnenue.
Haxoxpaenue B mpupoae. Maruuii u KaJbliui , X BaKHEWINE coeAMHEHUS. JKECTKOCTh BOBI U CIIOCOOBI €€ yCTPaHEeHHS.

Amomunuii. [lTonokeHue B MEPUOJUYECKON CUCTEME, CTpOEHUE aTOMOB. PU3MYECKHE U XMMHUYecKHe cBoicTBa. [Ipumenenune. HaxoxneHue B
npupoae. AMGOTEepHOCTh OKCUAA U THUIPOKCH 1A ATTFOMUHHUS.

Keneso. [lonoxxenne B NEPUOAUYECKON CUCTEME, CTPOCHUE aTOMOB. Pu3nyecknue W xuMuueckue cBorcta. [Ipumenenne. HaxoxaeHnue B mpupoe.
Baxneiimme coenuueHus xene3a: OKCUAbL, Tuapokcuasl u conn kenesa (1) u xxenesa (111). KauectBennas peakiust Ha HOHBI.

Jemoncmpayuu. 3nakomemeo ¢ obpazyamu 6adCHeUwux conel Hampus, Kaaus, NPupoOHbIX COeOUHEHUL Kalbyus, pyoamu dxcenesd, cOeOUHeHUsIMU
anomunus. Bzaumooeiicmaue wenounwvlx, weiouHo3emMenbHblX Memaios u anoMunus ¢ 600ot. Coicueanue sxeneza 8 KUCI0pooe U Xaope.
Jlabopamopuwie onvimol. [lonyuenue 2uopokcuda amoMuHus u 3aumooetcmeue e2o ¢ kuciomamu u weirovamu. Ionyuenue euopoxcudos sxcenesa(ll)
u (I1) u e3aumooeticmaue ux ¢ KUCIOMaAMU U Weaouamul.

Ilpakmuueckasn paboma Ne7. Pewenue skcnepumeHmanvHulx 3a0ay no meme «Memanwt u ux coeouHeHus.

Konmpononas paooma Ne3 no meme «Obujue ceoiicmea memannoe»

Pa3nea 3. Kparkuii 0030p BakHeHIIMX OPraHu4ecKux BemecTs.(7 1)

[Ipenmer oprannueckoii xumMuu. Heopranuueckne 1 opraHnyecKue COeIMHEHUs. YTIIEpOJl — OCHOBA *U3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aToMa
yIJepo/ia B OpraHMYECKUX COCIUHEHMSIX.

VYrneBonoponsl. Ilpenensubie yriaeBonopoasl. MeraH, 3taH, nponad. CTpyKTypHbIE (OPMYIBI YTIEBOIOPOAOB. ['OMOIOrHUECKH Psii IPEaeIbHbBIX
yraeBoaopoaoB. 'omonoru. dusnyeckne u XMMHUYECKUE CBOMCTBA MPEENbHBIX YIJI€BOAOpOa0B. Peakiuu ropenue u 3amenleHus. Haxoxxnenue B
npupoje. IIpumenenue.

HenpenenbHbie yrieBogopoibl. DTUICHOBBIN psii HENPEACIbHBIX YIIIEBOAOPOAOB. JTHIIeH. DU3nuecKue 1 XMMHUYECKHUE CBOMCTBA ATUJICHA. Peakius
npucoeanHenus. KauectBennsle peakuuu. Peakunsa nonumepusanuu. [lomuatunen. Ilpumenenne stunexa.

ALIETUIICHOBBIN PSJl HENIPEAEIbHBIX YIIeBOA0POI0B. AnieTuiieH. CBolcTBa aneTuieHa. [Ipumenenue.

[TpousBonHbIe yriaeBoaopoaoB. KpaTkuit 0030p opraHMUeCKUX COeAWHEHHI: OJJHOATOMHBIEC CITUPTHI, MHOT0aTOMHBIE CIIUPTHI, KAPOOHOBBIE KHCIIOTHI,
Crnosxuble 3¢Upbl, )KUPBIL, YIIIEBObI, aMUHOKHUCIIOTHI, OeiKu. Poib 6€IKOB B Opranusme.



[ToHATHE O BBICOKOMOJIEKYJSIPHBIX BemiecTBaX. CTPYKTypa IOJIMMEPOB: MOHOMEp, MOJHMEP, CTPYKTYpPHOE 3BEHO, CTCIEHb MOJIUMEPHU3AIIHH.
[TonuaTHIICH, TOTUNPONIIICH, TTOTHBUHIIIXJIOPH/.

Hemoncmpayuu. Mooenu monexyn opeanuieckux coeOUHeHul, cxembl, madauybl.

Topenue y2ne000p0008 u obHapysicenue npooyKmos ux 2opeHusl.

Obpas3zyvl Heghmu u nNPOOYKMos ux nepepadomxu.

Buoeoonvimul no ceoticmeam 0CHO8HbIX KILACCO8 Gelecma.

Pacuemuvie 3a0auu. Yemanoenenue npocmetiuteti popmynvl geugecmea no MaccosviM O0IsM INEMEHMO8.

INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUWSA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHSI MPOTPAMMBbI OCHOBHOTO OOIIET0 00pa30BaHMsI TOCTUTAIOTCS B X0/ O0YUCHUS XMMHUHU B
CIMHCTBE YUYeOHOH M BOCIHMTATEILHOM JCITECIBHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMUA POCCHUCKUMHU COIMOKYJIBTYPHBIMU H
IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, NPHHATHIMA B OOINECTBE MPaBHIAMH KW HOPMAaMH IIOBEJICHHS H CIIOCOOCTBYIOT
poIieccaM CaMOIIO3HAHMUS, CAMOPA3BUTHUS M COUATM3AINN 00YYarOIIUXCSl.

JIMYHOCTHBIE pEe3yIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAOMIUXCS PYKOBOJACTBOBATHCS CHCTEMOM MO3UTUBHBIX IIEHHOCTHBIX
OpPHEHTAIMI U PACIIMPCHUE OIbITA JACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMoOTHYECKOTO BOCTIMTAHUSI:

IICHHOCTHOT'O OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYIHOMY HACIICANIO, TOHUMAHMS 3HAYECHUS
XMMHAYECKON HAyKH B JKH3HH COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOH HHGbOpMAamMeil O IepeIoBBIX
JOCTIDKEHHUSIX M OTKPBITHSX MUPOBOHM M OT€YECTBEHHOW XUMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMIX 00 YCTpOMCTBE MHpa
1 00IIIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHHUS:

HPEACTABICHUS O COIMAJIBHBIX HOPMax M MpPaBHJIaX MEKIMYHOCTHBIX OTHONICHUH B KOJUICKTHBE, KOMMYHUKATHBHOMN
KOMITIETEHTHOCTH B OOIIECTBEHHO IOJIC3HOM, Y4YeOHO-HUCCIIE0BATEIbCKON, TBOPYECKOW W JPYIMX BHUAAX JEATCIBHOCTH,
TOTOBHOCTH K Pa3sHOOOpa3HOW COBMECTHOHM MEATSIIBHOCTH NPU BBIMOJHEHUH Y4eOHBIX, MO3HABATEIBHBIX 3aja4, BBITOJHCHHUU



XUMHUYECKUX IKCIIEPUMEHTOB, CO3aHUH YYEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAHHUIO M B3aUMOIIOMOIIM B MPOIECCE
ATOM y4eOHOU NESITeTbHOCTH, TOTOBHOCTH OLICHHBATh CBOE MOBEJEHUE U MOCTYIKA CBOMX TOBAPHUILEH C MO3UIIMN HPABCTBEHHBIX
Y IPABOBBIX HOPM € YYETOM OCO3HAHMS NOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKNE IPEACTABICHNUSI O BEUIECTBE M XWMHMUYECKOW PEaKLHH, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU U COCTABJIAIOIIME OCHOBY I MOHUMaHUS CYIIHOCTH HAayYHOH KapTHHBI MUpA, MPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs IMPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C NPHUPOAHOM CpPENoil, O pOJIM XMMHH B TMO3HAHHUU ITHUX
3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHBBI, HAIPaBJICHHBIE HA TMOJYYEHHE HOBBIX 3HAHUH 10 XUMHH, HEOOXOAMMBIE i1 OOBSICHEHUS
Ha0JII0JJaeMBIX MPOLIECCOB U SIBJICHMM, MMO3HABATEIbHON, HUHPOPMAIIMOHHON U YUTATENbCKOW KYJIbTYphl, B TOM YHCJI€ HAaBBIKOB
CaMOCTOSATENIbHOM paboThl C y4eOHBIMU TEKCTaMM, CIPABOYHOM JIMTEPATYpOMl, JOCTYNHBIMH TEXHUYECKHUMH CpEACTBAMU
MH()OPMAIMOHHBIX TEXHOJIOTU;

MHTEpPEC K OOYUYEHUIO U MO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHUIO, TPOECKTHOW U
HCCJIEIOBATENbCKOM I€ATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH U YPOBHS 00OyU€HUs B JalIbHEHIIEM;

4) hopMuUpPOBaHUS KYJbTYPHI 3/10POBbSI;

OCO3HAaHHWE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 >KU3HWU,
OCO3HaHMWE MOCJEACTBUN U HENPUATUE BPEIHBIX MPUBBIUEK (YIMOTPEeOJIEHUsI aJKorojsi, HAPKOTUKOB, KypeHHs), HEOOXOUMOCTH
COOJTI0ICHUS MTPaBUJI O€30MACHOCTH MPHU OOPAILEHUH C XUMHUUYECKUMHU BELIECTBAMH B ObITY U pealbHOM KU3HH;

5) Tpy10BOT0 BOCIIMTAHHUSI:

MHTEPEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil U Tpya pa3iIuvyHOro pojia, yBaXKeHHUE K TPYIy U pe3ysibTaTaM TPYIOBOH
NEeSTEIbHOCTH, B TOM YHCIIE HA OCHOBE NMPUMEHEHUs MPEIMETHbIX 3HAHWUU MO XMMHH, OCO3HAHHBIN BHIOOP WHIWMBHIYaTbHOU
TPAEKTOPHUH MPOJOJKEHUSI 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX MHTEPECOB U CLIOCOOHOCTU K XMMUU, OOLIECTBEHHBIX NHTEPECOB
¥ TOTPEeOHOCTEH, YCIIEITHOM MPOPECCUOHATIEHOM JACITENHHOCTH U PA3BUTHSI HEOOXOJUMBIX YMEHUHN, TOTOBHOCTH aJIalITUPOBATHCS
B IpO(heCcCHOHATILHOM Cperie;

6) 3K0JIOTrNYeCcKOro BOCTIMTAHNS



HKOJIOTMYECKU 1IeJIeCO00pa3HOe OTHOILIEHHE K NPUPOJIe KaK MCTOYHMKY >KM3HM Ha 3eMile, OCHOBE €€ CyIIEeCTBOBAaHUA,
MOHMMAaHUE [IEHHOCTHU 3/I0POBOr0 M 0e30macHOro o0pas3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHM3HUECKOMY U
MICUXUYECKOMY 3/I0POBbIO, OCO3HAaHHE LEHHOCTH COOJIIOICHMS MPaBHI O0E€30MACHOrO MOBEAEHUS MpHU paboTe C BEIIECTBAMHM, a
TaK)Xe B CUTYalHsAX, YTPOXKAIOIINX 30POBBIO U JKU3HU JIFOJIEH;

CHOCOOHOCTH MPHUMEHSITh 3HaHUS, MMOJTydaeMble NMPU U3YYECHUH XUMHHM, JAJI1 PELICHUs 33Jad, CBSI3aHHBIX C OKpY)Karollen
IPUPOHON Cpeloy, sl MOBBIILIEHUSI YPOBHS SKOJIOTMUECKOM KYJIbTYphl, OCO3HAHHUS TJI00AJBHOIO XapakTepa 3KOJOTHYECKHUX
npoOJIeM U MyTel MX PEIIeHHs] MOCPEICTBOM METOJIOB XUMHUU, IKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
ITI03HABATEJIbHOW, KOMMYHUKATUBHON U COLMAIIBHON MTPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMETHBIX pE3yJIbTaTOB BBIACISIOT 3HauMMBbIE Uil (DOPMHUPOBAHHUS MHUPOBO33PEHMsI OOILLEHAYUYHBIE
MOHATHUS (3aKOH, TEOpHs, NPHUHIIMI, TUNO0Te3a, (PakT, cCUCTEMA, MPOILECC, SKCIEPUMEHT U APYroe.), KOTOPhIE UCIOIb3YIOTCA B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETaX U MO3BOJIAIOT Ha OCHOBE 3HAHUM U3 3THX MPEIMETOB (POPMHUPOBATH MPEICTABICHUE
O LEJOCTHOW Hay4YHOW KapTHHE MHpA, M YHUBEpCajbHble Y4YeOHbIe JEHCTBUSA (IIO3HABATENbHBIE, KOMMYHHKATHUBHBIE,
PEryJIATUBHBIE), KOTOPhIE 00eCeYnBaOT (POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOM JeSTEIHHOCTH.

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jornueckue 1eicTBUA:

YMEHUS UCIIOJIb30BATh MPUEMBI JJOTUYECKOTO MBIIUICHHS IPU OCBOEHUHU 3HAHUMW: PACKPbIBATh CMBICI XUMUYECKUX MOHATHMA
(BBIIENATHh MX XapaKTEpHbIE NMPU3HAKH, YCTAHABIMBATh B3aHUMOCBS3b C JPYTMMH IOHATHAMM), HUCIONB30BATh IMOHATHSA JUIS
OOBSICHEHUS OTNEIbHBIX (DAKTOB M SIBJICHHM, BHIOMPATh OCHOBAHUS U KPUTEPUU JUIA KIACCHU(PUKAIUU XUMHUUYECKHX BEILECTB U
XUMHUYECKUX pPEAKIUH, yCTAHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3M MEXAYy OOBEKTaMH HU3YYEHHS, CTPOUTH JIOTUYECKUE
paccyxJieHus (MHIYKTUBHBIE, IeTyKTUBHbIE, 10 aHAJIOTUN), 1eJIaTh BHIBOIBI U 3aKIIIOUCHHS;

YMEHUE NPHUMEHITh B IPOLIECCE MO3HAHUSA MNOHATHS (IIPEAMETHBIE M METAlpPEIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE)
MOJIETIM, HCIOJNb3yeMble B XUMHUH, NPeoOpazoBbIBaTh IIUPOKO TMPUMEHSEMbIE B XUMHUU MOJCIbHbIE MPEACTABICHUS —
XUMHMUYECKUN 3HAK (CHMBOJ 3JIEMEHTA), XUMHUUYECKas (HOpMysIa U ypaBHEHHE XMMHUECKOM pEaKUMM — MPU PEUIEHUH y4eOHO-
[IO3HABATEJIBHBIX 3a/1a4, C Y4ETOM 3THUX MOJENBHBIX MPEICTABICHUN BBIABIATH U XapaKTEpPU30BATh CYIICCTBEHHBIC NPU3HAKU



U3y4aeMbIX OOBEKTOB — XMMHUYECKHMX BEIIECTB U XMMMUYECKHUX PpEaKLUUW, BBISBIATH OOLIME 3aKOHOMEPHOCTU, HPUYMHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEUHS B H3yYaEMbIX MPOLECCAX U SABICHUSIX.

Bba3oBble uccienoBarebcKue 1eiiCTBUA:

YMEHHE MCIIONIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMSA, a TAKKE B KAYECTBE OCHOBBI AJIS
(bopMHpPOBaHUS TUIIOTE3bI IO IPOBEPKE MPABUIILHOCTH BbICKA3bIBAEMBIX CYXICHUM;

pUOOpPETEHUE OMbITAa MO TUIAHUPOBAHUIO, OPraHU3AIMK U IPOBEICHUIO YUEHUYECKUX IKCIIEPUMEHTOB, YMEHNE HA0II01aTh
3a XOJIOM MPOLECCa, CAMOCTOSATENBHO TPOrHO3UPOBATH €0 PE3ynbTaT, (POPMYyIMpOBaTh 0OOOIIEHUS U BBIBOJIBI 110 pe3yJbTaTaM
MPOBEAEHHOIO ONBITA, UCCIAEAOBAHMS, COCTABIIATh OTUET O MPOACIaHHON padoTe.

Pabora ¢ nundpopmanueii:

YMEHHE BbIOMpaATh, AaHAJIU3UPOBATh U HMHTEPHPETUPOBATH MH(GOPMALMIO Pa3IMYHBIX BUAOB U (OPM IPEICTaBICHHUS,
MOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHASI JINTEpATypa XUMHUYECKOTO COAEpKaHWsA, CIPAaBOYHbIE MOCOOHUS,
pecypcbl IHTepHeTa), KpUTHYECKU OILIEHUBATh MPOTUBOPEUYUBYIO U HEOCTOBEPHYIO HH(POPMALIHIO;

YMEHUE TPUMEHSITh Pa3IM4HbIE METOJbl M 3alPOChl MPH MOUCKE U OTOOpPE MH(POPMALMHU U COOTBETCTBYIOIIMX JAHHBIX,
HEOOXOJUMBIX JJIsl BBIMOJIHEHUS y4eOHBIX M TO3HABATEJbHBIX 3aJau ONPEENEHHOTO THUIA, MPUOOpPETEHUE OIbITa B 00JacTu
UCIOJIb30BaHUsl MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUW, OBJIAJ€HUE KYyJIbTypOll aKTUBHOTO HCHOJIb30BaHUS
pPa3IMYHBIX TOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpATh ONTUMAaJbHYIO (OopMy MpeacTaBieHUus HHPOpMaLUU U
WJUTIOCTPUPOBATH PEllIaeMble 33/1a4l HECIOKHBIMH CXEMaMH, AUarpaMMamu, IpyruMu (popmamu rpaduku 1 1X KOMOWHALUSAMY;

YMEHHE HCMOJIb30BaTh M aHAIM3UPOBATH B Ipoliecce y4eOHOM M HCCIEAOBATEIbCKOM AESITeNbHOCTH HH(OPMALHIO O
BJIMSIHUH [TPOMBILIEHHOCTH, CENBCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIENH TPUPOJHON CPEBI.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe NeHCTBHSA:

YMEHUS 337]aBaTh BOMPOCHI (B X0/1€ AUAJIOTa U (MJIM) AUCKYCCUM) TIO CYIIECTBY 0OCYKJaeMOl TeMbl, (hOpMYyIUpOBaTh CBOU
MPEAJIOKEHUS] OTHOCUTENIBHO BBITTOJIHEHUSI MPEJTIOKEHHOM 3a1a4H;

YMEHUS NPEICTABIATH MMOTYYEHHBIE PE3YJIbTAThl TI03HABATEIBHON IEATEIBHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTaX; JAENaTh
MPE3CHTALMIO PE3YJIbTaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIepUMEHTa (1adopaTOpHOTO OmbITa, JTAOOPAaTOpPHOM paboThI MO
MCCJIEJOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MTPOEKTA);



YMEHHsI Y4EOHOTO COTPYITHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM NO3HABATENIbHOM U UCCIIE0BATENBCKOM AESITENIbHOCTH
IpU PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4éTa OOIIMX MHTEPECOB M COTIACOBaHUS MO3UIMK (00CyXIeHus, oOMeH
MHEHHUSIMH, «MO3TOBBIE IITYpPMBI», KOOPAWHALMS COBMECTHBIX JEHCTBHI, OIpPEACIICHHE KPUTEPHEB IO OLIEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBEpPCAJbHbIE Y4eOHbIC JCHCTBHSA:

YMEHHE CAMOCTOSITENIBHO OIPEAEIATh LEIU JEATEIbHOCTH, IUIAHMPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATH M IIPU
HEO0OXOJAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIBHOCTb, BbIOMpaTh HaunbOosee 3((EKTUBHBIE CIOCOOBI PEIICHHS Y4E€OHBIX H
MO3HABATEJIbHBIX 337a4, CaMOCTOSITENBHO COCTAaBJIATh WM KOPPEKTUPOBATH MPEJIOKEHHBI aJIropuTt™M JEWCTBHM Mpu
BBITIOJTHEHUM 331aHUN ¢ y4ETOM MOJYYEHHs] HOBBIX 3HaHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsX, OLIEHWBATH
COOTBETCTBHE ITOJIYYEHHOTO pe3yJIbTaTa 3asBJICHHOM LIEJIM, YMEHHUE HCIIOIb30BaTh U AHAJIIM3UPOBATH KOHTEKCTHI, MpEjiaracMble
B YCJIOBUH 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B coctaBe nmpeaMETHBIX PE3YJbTATOB MO OCBOCHHMIO 00S3aTEIBLHOTO COAEPKAHUsS, YCTAaHOBIEHHOTO AaHHOW (enepaibHON
paboueii mporpaMMoii, BBIZENIAIOT: OCBOCHHbBIE O0YUYaIOLIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIOCOObI IeHCTBUH, criennduueckue
IUIs TIpeIMETHOM 0051acTu «XUMHUS», BUABI I€ATEIbHOCTH IO MOJIYY€HHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAiH, TPEOoOPa30BaHHIO
Y IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

K koHly o0yueHus B 8 kjiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPa)kaTh C(POPMHUPOBAHHOCTH Y
00y4aroIuXxcst yMEHHIA:

e PaCKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX ITOHATUN: aTOM, MOJIEKYJIa, XMMHYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO,

CJIO)KHOE BELIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOJHAsA), BaJE€HTHOCTb, OTHOCUTEJIbHASI aTOMHAsl M MOJIEKYJsIpHas
Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JAOJsS XUMHUYECKOrO 3JIEMEHTa B COEAMHEHUH,
MOJISIPHBIN OOBEM, OKCHJ, KUCJIOTa, OCHOBAHHWE, COJIb, JIEKTPOOTPULATEIBLHOCTh, CTENEHb OKHUCIEHHS, XUMHUYECKas
peakuusi, KilacCU(PUKAIMS peaKUUid: peakuud COCAUHEHMS, PEAKIHH pa3oKEHUs, PEaKklUd 3aMELICHUs, peaklun
oOMeHa, 9K30- M PHAOTEPMUYECKUE PEaKIUHU, TEIIOBOM 3((deKT peakiuu, SApOo aroma, AJIEKTPOHHBIN CIOW aToMa,
aTOMHasl opOuTaNb, panyCc aTOMa, XMMHUYECKasl CBsI3b, MOJIIpHAsl U HEMOJSIpHAs KOBAJIEHTHAs CBSA3b, HIOHHAS CBA3b, HOH,
KaTHUOH, aHUOH, PACTBOP, MAaccOBas J10JIs1 BELECTBA (IIPOLIEHTHAs! KOHLIEHTpAL|sl) B pacCTBOPE;



 WWJIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMUYECKUX IMOHATHNA M IIPUMEHATH 3TH NOHTHS IIPU ONKMCAHUU BELIECTB U UX
IIPEBPAILECHNN;

* HICTIOJIB30BATh XUMHUYECKYIO CUMBOJIMKY JUISI COCTaBJICHUS (DOPMYJI BEHIECTB M YPAaBHEHHUI XUMHUUECKUX PEaKIIHIA;

e OIIPEJIEIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, CTEIIEHb OKUCIIEHUS 3JIEMEHTOB B OMHApHBIX
COEIMHEHUSIX, TPUHA/JIEKHOCTD BEIIECTB K ONpPEAeIEHHOMY KJlaccy COeIMHEHUN 1o (popmysam, BU XUMUYECKON CBSI3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;

epackpeiBaTh cmbici [lepuomnueckoro 3akona [[. M. MenneneeBa: NE€MOHCTPUPOBATH IOHMMAHUE IEPUOIUYECKOU
3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MOJOXeHHs B llepumoanyeckoil cucteMe, 3aKOHOB COXPAHEHMS
MAaccChl BEIIECTB, [IOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHUS, 3aKOHAa ABOTraapo;

¢ ONIUCBHIBATh M XapaKTepu3oBaTh TaOmuuHyro (opmy Ilepuonumyeckoil cucTeMbl XHMUYECKHX 3JEMEHTOB: pa3inyaTh
MOHATUS «JIaBHas moArpynmna (A-rpymnma)» u «mobouHas noarpynmna (b-rpynma)», manbie W OOJbIIME TEPUObI,
COOTHOCUTh 00O3HA4YeHMs, KOTOpble MMeroTca B Tabnuue «llepuoamueckas cuctema XxuMuyeckux snemeHtoB J[. U.
MeHaeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsl sApa,
oO11ee YMCIIO 3JIEKTPOHOB U PACHPEEIICHUE UX IO 3JIEKTPOHHBIM CIIO0SIM);

e KJIacCU(ULMPOBATh XUMHUYECKHUE 3JIEMEHThI, HEOPTaHWYECKUE BEIEeCTBA, XMMUYECKUE peakUuu (10 YUCIY M COCTaBy
YYACTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEINIOBOMY 3P (DEKTY);

e XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3MYHBIX KIIACCOB, MOATBEP)KIAs OMUCAHUE
IIpUMEPAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

¢ IPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX KAa4eCTBEHHOIO COCTaBa, BO3MOYKHOCTH HPOTEKAHMS
XUMHUYECKUX MPEBPALICHUI B Pa3JIMYHbIX YCIOBUSIX;

 BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYRO MacChl BELIECTB, MACCOBYIO JOJIFO XMMHUYECKOTO 3JIEMEHTA MO
dopmMmyne coeAMHEHHs, MAacCOBYIO JIOJIO BEIIECTBA B PAacTBOpPE, MPOBOAMTH PACUEThl MO YPABHEHUIO XUMHUYECKOH
peakuuy;

e IPUMEHATh OCHOBHBIC ONEpAllMU MBICIUTEIbHON JEATENbHOCTH — aHalu3 W CHHTE3, CpaBHEHHe, 00001IeHue,
CUCTEMATU3ALIMIO, KJIACCU(PUKALINIO, BBISIBICHUE IPUYMHHO--CJIECACTBEHHBIX CBA3EM — JUIsl M3YUYE€HUs CBOMCTB BELIECTB U



XUMUYECKUX pEeaKInil, €CTeCTBEHHO-HAy4YHbIE€ METOJbl TO3HAaHUsI — HaOJI0JeHUEe, H3MEpPEHUE, MOJICIUPOBAHUE,
AKCIEPUMEHT (PeanbHbIN U MBICIICHHBIN);

e CIICZIOBATh MpAaBUJIAM IOJIb30BAHUA XMMHMUYECKON MOCYJ0oM M JabOpaTOpHBIM 00OpYIOBaHMEM, a TaKXe IpaBUIaM

oOpallleHus! C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBITOJIHEHUIO Ja0OPATOPHBIX XMMUUYECKUX OIBITOB IO
HOJyYEHUI0O U COOMpaHHIO Tra3000pa3HbIX BEHIECTB (BOAOPOJAa M KHCJIOpOJa), NPUTOTOBICHHUIO PAaCTBOPOB C
ONpeaenEHHON MacCOBOM J0JIEM pacTBOPEHHOIO BEIIECTBA, INIAHUPOBATh U MPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pPacno3HaBAHHUIO PACTBOPOB IIEJIOYEH M KUCJIOT C MOMOUIbIO MHIMKATOPOB (JIakKMycC, (eHoJIpTalenH, METUIIOPAHK U

IpyTHe).

K xoHIy o0yueHus B 9 kJacce mpeaMeTHBIC pe3yIbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTPaKaTh C(POPMHPOBAHHOCTH Y
0oOy4Jaronnxcst yMEHUM:
e PACKPBIBATh CMBICII OCHOBHBIX XHMHYCCKUX IMOHSATHI: XHMHYCCKHN DJIEMEHT, aTOM, MOJICKYyJa, WOH, KaTHOH, aHHOH,

IPOCTOE BELIECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCIICHMS, XMMUYECKAs
peakius, XUMHYECKas CBs3b, TEIJIOBOM »ddekT peakuuu, Mojb, MOJSIPHBIM 00BEM, pPacTBOP, AIEKTPOJUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAS TUCCOIMAIUS, PEAKIIM HOHHOTO OOMEHa, KaTaln3aTop, XUMUIECKOe PaBHOBECHE,
oOpaTuMble W HEOOpATHMbIC PEAKIIMH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, OKHCIUTENh, BOCCTAHOBUTEIID,
OKHCJICHHE Y BOCCTAHOBJICHUE, aJTIOTPONHUs, aM(OTEPHOCTh, XUMUYECKas CBsI3b (KOBaJICHTHAs, MOHHASI, METAJUIMUECKas ),
KPUCTAJJIMYECKAs PEIIETKA, KOPPO3UsI METAIUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW pEaKIMu, MPEAEIbHO JOMyCTUMAs
koHueHTpanus [1/IK BemecTsa;

e WJIFOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XMMHYCCKHX MOHSITUHN U IMPUMCHATD 3TH INIOHATHUA IIPHU OIIMCAHHNH BCIICCTB U UX

MpEBPALICHUM;

* ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUs (POPMYJT BELIECTB U YPABHEHUI XUMHUECKUX PEAKLIUIA;
¢ ONIPENIENATh BAJIEHTHOCTh M CTENEHb OKHUCICHHS XHMHYECKHX OJJIEMEHTOB B COEOUHEHHSX PAa3JIMYHOIO COCTaBa,

MIPUHAJICKHOCTH BEIIECTB K OMPEAeIEHHOMY KJIacCy COeAMHEHUH 1o opMyiaM, BUI XUMUYECKON CBSI3U (KOBaJICHTHAS,
MOHHAs, METAJUTMYECKasi) B HEOPTaHUYECKUX COCAMHECHUSX, 3apsij MOHA MO0 XUMUYECKOH (opmyre, xapakTep cpeabl B
BOJIHBIX PaCTBOPAaxX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTAUIMYECKOU PEIIETKH KOHKPETHOI'O BEIIECTBA;



e packpbiBaTh cMbici [lepuoguyeckoro 3akona J[. M. MeHneneeBa u JeMOHCTpUPOBATh €ro MOHUMAaHWE: OMKCHIBATH U
XapakTepu30BaTh Ta0IMIHYI0 (hopmy llepromnyeckoit cuCTeMbl XUMHYECKHUX 3JIEMEHTOB: Pa3INdaTh MOHITHS «TJIaBHAS
noarpymnma (A-rpymma)» u «nodouyras nmoarpymnmna (b-rpynma)», Manabie v 60bIIE IEPHOBI, COOTHOCUTh 0003HAYCHUS,
KOTOpbIE MMEIOTCS B NEPUOJUYECKON TaOIUIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3aps siipa, 00IIee YHCIIO SIEKTPOHOB U PACIIPEACIICHUE UX IO JIECKTPOHHBIM CJIO0SAM), OOBSICHATh
o01iue 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB M MX COCIMHEHUN B Tpe/iesiax MaJIbIX MEPHOJIOB U TJIaBHBIX
MOATPYIII ¢ YIETOM CTPOCHHS KX aTOMOB;

e KJJaCCU(UITUPOBATh XUMHYCCKHE 3JIEMEHTHI, HCOPTAHUUYECKHUE BEIIECTBA, XUMUUYECKAE PEaknuH (10 YHUCITy U COCTaBy
yYacTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIJIOBOMY A(h(EKTy, MO H3MEHEHUIO CTENECHEW OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U chHenupUUECKue XUMHUUYECKHE CBOMCTBA MPOCTHIX M CJIOXKHBIX BEIIECTB,
MOATBEPIKIast OTIMCAaHUE TIPUMEPAMH MOJICKYJIIPHBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIONTUX XUMHUECKUX PEAKITNA;

¢ COCTABJISITh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOIMALIUM KUCTIOT, IIEJI0UEH U COJIeH, MOTHBIE U COKpaIIEHHbIE YPaBHEHUS
peakimii MOHHOTO OOMEHA, YpaBHEHHS PEaKIUi, MOJATBEP)KIAIOIIMX CYIIECTBOBAHUE T€HETUYECKOW CBSI3U MEXKIY
BEIIECTBAMHU PA3TUYHBIX KIJIACCOB;

e PaCKpbIBaTh CYIIHOCTh OKHCJIHUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIHMA MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOIO OallaHca
ATUX PEaKLINN;

e POTHO3UPOBATH CBOWMCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBUSIX;

e BRIUUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XMMHYECKOTO JIEMEHTA T10
dopMmyne coeAMHEHMs, MAacCOBYIO JIOJIO BEIIECTBAa B PACTBOpE, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHYECKOU
peaKIny;

e COOTIOZIATH TIPaBUJIa MOJIB30BAHMS XUMHYECKOM MOCYA0N U TaO0OpaTOPHBIM 000PYI0BAaHMEM, a TAKXKE MpaBUiia 00OpaIieHus
C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKITUSMU IO BHITIOJTHEHUIO TAOOPATOPHBIX XUMUYECKHUX OTBITOB IO MOTYyYECHUIO U
COOMPaHMIO ra3000pa3HbBIX BEIIECTB (AMMHUAaKa M YIJIIEKUCIIOrO ras3a);



* IPOBOJIUTH PEAKIUH, MOATBEPKIAONINE KadeCTBEHHBIH COCTaB PAa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IYTEM
XJIOpUI-, OpoMua-, HOAUA-, KapOoHat-, ¢ocdar-, cunukar-, cyabdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHUS M HOHBI
M3YYECHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPTaHMYECKHUX BEIIECTB;

o [IDUMCHATL OCHOBHBIC OIICpAlllnH MBICIIMTEIbHOM ACATCIbHOCTH — dHAJIW3 MW CHHTC3, CPABHCHHC, 0606HICHI/IC,
CUCTCMATU3allNI0, BBIABJIICHHUC IIPHYMHHO-CICACTBCHHBIX CBS3EH — A U3YUCHUA CBOMCTB BCHIICCTB M XHUMHYCCKHX
peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOJbI IIO3HAHUA — Ha6J'II-0I[eHI/IC, HU3MCPCHUC, MOACIUPOBAHHUC, OSKCIICPUMCHT

(peayIbHBIN 1 MBICIICHHBIN ).

TemaTnueckoe muiannpoBanue Xummus 8 kiaace

No Ha3zanue Tembl KonunuecTBo HOP
JacoB

1 [TepBoHAYATEHBIC XUMUYECKUE TIOHSATHS 18 https://catalog.prosv.ru/item/8786,
chemistry.narod.ru

2 Kucnopon 5 https://catalog.prosv.ru/item/8786
chemistry.narod.ru
chemworld.narod.ru

3 Bonopon 3 https://catalog.prosv.ru/item/8786
chemistry.narod.ru

4 PactBopsl. Bona 5 https://catalog.prosv.ru/item/8786
chemistry.narod.ru
chemworld.narod.ru

5 OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTMHEHUN 12 https://catalog.prosv.ru/item/8786
chemistry.narod.ru

6 [Meproanyeckuii 3aK0H U TIEPHOANIECKAS CHCTEMA XMMUYECKUX | 8 https://catalog.prosv.ru/item/8786

anemenToB /. 1. MenaeneeBa. Ctpoenue aroma chemistry.narod.ru
7 Crpoenue BemecTB. XUMHUUYECKas CBSI3b 8 https://catalog.prosv.ru/item/8786

webelements.narod.ru



https://catalog.prosv.ru/item/8786
http://www.chemistry.narod.ru/
https://catalog.prosv.ru/item/8786
http://www.chemistry.narod.ru/
http://chemworld.narod.ru/
https://catalog.prosv.ru/item/8786
http://www.chemistry.narod.ru/
https://catalog.prosv.ru/item/8786
http://www.chemistry.narod.ru/
http://chemworld.narod.ru/
https://catalog.prosv.ru/item/8786
http://www.chemistry.narod.ru/
https://catalog.prosv.ru/item/8786
http://www.chemistry.narod.ru/
https://catalog.prosv.ru/item/8786
http://www.webelements.narod.ru/

8 3akoH ABoraapo. MoJsipHbIi 00bEM ra3oB 3 https://catalog.prosv.ru/item/8786
9 ["anorensl 6 https://catalog.prosv.ru/item/8786
chemistry.r2.ru
Utoro 68

TemaTnueckoe muiannpoBanue Xumus 9 kiace

No/mt

HaumenoBanue pasaciia

KomangecTtBo yacos

HOP

1.

[ToBTOpEeHME Kypca xumMuun 8 Kiacca

5

https://catalog.prosv.ru/item/8758
schoolchemistry.by.ru

MHoroo6pa3ue XUMHYEeCKUX PeaKIIfi

18

https://catalog.prosv.ru/item/8758
http://school-collection.edu.ru

MHoroo06pasue BelecTB

38

https://catalog.prosv.ru/item/8758

http://chemistry-chemists.com/Libraries.

http://www.chem.msu.su/rus/elibrary/
ru.wikipedia.org

schoolchemistry.by.ru

chemistry.narod.ru

Kpatkwuii 0030p BaKHEHIINX OPraHMYECKUX BEIIECTB

https://catalog.prosv.ru/item/8758
ru.wikipedia.org
schoolchemistry.by.ru

Hroro

68



https://catalog.prosv.ru/item/8786
https://catalog.prosv.ru/item/8786
http://chemistry.r2.ru/
https://catalog.prosv.ru/item/8758
http://schoolchemistry.by.ru/
https://catalog.prosv.ru/item/8758
http://school-collection.edu.ru/
https://catalog.prosv.ru/item/8758
http://chemistry-chemists.com/Libraries
http://www.chem.msu.su/rus/elibrary/
http://ru.wikipedia.org/wiki/Категория:Химия
http://schoolchemistry.by.ru/
http://www.chemistry.narod.ru/
https://catalog.prosv.ru/item/8758
http://ru.wikipedia.org/wiki/Категория:Химия
http://schoolchemistry.by.ru/

