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IMosicHuTeIbLHAA 3alIUCKA.

AnakntupoBanHas paGouasi mporpamma yueOHOTo mpenmera «XuMus» s 8-9 KiaccoB cocTaBieHA B
cootBercTBUU ¢ DI'OC OO0 u ¢ yuetom AOOIT OOO MBOY CII Ne 56 mst neteit ¢ THP na 2023-2024
yuebnslIii rog. [Iporpamma siBisiercst npuinoxkenuem k OOIT OOO MBOY CHI Ne 56.
PabGouas mporpamma obecriedeHa ydyeOHWKaMH, YYCOHBIMH MOCOOMSMH, BKIFOYCHHBIMH B (hellepabHBINA
nepevyeHb Y4eOHMKOB, PEKOMEHIOBaHHBIX MuHOOpHaykn Poccun K HCIONB30BaHHIO B 00pa30BaTEIIbHOM
npolecce B 00111e00pa30BaTEIbHBIX YUPEKICHUAK:

1. Tabpuensn O.C. Xumus. 8 kinacc. — M.: [Ipocemenue, 2019

2. T'abpuensn O.C. Xumus. 9 knacc. — M.: [Ipoceemenne, 2019
Ieau nporpaMmal:

o - OCBOEHHME Ba’KHEHIIMX 3HAHMH 00 OCHOBHBLIX IIOHATHSAX M 3aKOHAX XHUMHU, XHUMHYECKOM
CHMBOJIUKE,

L4 OBJIAICHUEC YMCHHUSAMMU Ha6JIIOI[aTB XUMHUYCCKUC SABJICHUS, NPOBOAUTH XUMHUYCCKUM OKCIICPUMCHT,
IMPOU3BOJUTL paCUY€Thl HA OCHOBC XUMHNYCCKHX (bOpMy.]'I BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ;

L4 Pa3BUTHUE ITO3HABATCIIbHBIX HHTCPCCOB U MHTCIIJICKTYAaJIbHBIX CIIOCOOHOCTEH B mponecce MpoBCACHUA

XUMHYCCKOI'0 3KCICpUMCHTA, CaMOCTOATCIbHOIO HpI/IO6peTeHI/I$[ 3HAHUM B COOTBETCTBHHU C
BO3HHUKAOIIUMMHU ) KN3HCHHBIMHA HOTp€6HOCT${MI/I;

. BOCNIMTAHUE OTHOIICHMS K XHUMHA KaKk K OJHOMY U3 (yHJAMEHTAIBHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U AJIEMEHTY O0IIEYeIOBEYEeCKON KyIbTYPHI;
. NpMMeHEeHHe TMOJYYEeHHBbIX 3HAHMI M yYMeHHH /s 0e3011acHOrO HCHOJb30BAHUS BELIECTB U

MaTepuaioB B OBITY, CEIIbCKOM XO3SIICTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a/1ad B
MOBCEHEBHON IKU3HH, MPEIYNPEKICHUS SBJICHUN, HAHOCSIIMX BpEJ 3I0pPOBBI0 4YEJIOBEKa U
OKpYKarollen cpese.

3agauu oOyuyenus:

* MPUOOPETEHNE XUMUUYECKUX 3HAHUI ¥ YMEHUI;

* OBJIaJIeHHE 00OOIIEHHBIMU CIIOCOOAMHU MBICIIUTENIBHOM, TBOPUECKOM eI TeIbHOCTEH;

* OCBOEHME KOMITETEHIMH (yueOHO-1103HaBaTEIbHON, KOMMYHUKAaTUBHOM, pe(IeKCUBHON, TMYHOCTHOTO
CaMOpPa3BUTHUS, IICHHOCTHO-OPUEHTALMOHHOW) 1 PO ECCHOHATIBHO-TPYI0BOT'O BBIOOpA.

NupuBuayajabHbie 0co0eHHOCTH o0yyarommuxcs ¢ THP

et ¢ THP - 510 0cobas kareropus geTeld ¢ OTKIIOHEHUSIMU B Pa3BUTHH, Y KOTOPBIX MIEPBUYHO HE
HApyIIeH HWHTEUICKT, COXPAaHEH CIyX, HO €CTh 3HAYUTEIbHbIC peueBbie JC(EKThI, BIUSIOIIUEC Ha
CT@HOBJICHUE MTCHUXHUKH.

JledekThl MOTYT 3aTpardBaTh pa3lIMuyHble KOMIIOHEHTHI PEYd, HAIPUMEp CHHIKCHHE BHSITHOCTH
peud, Ipyrue — 3arparuBaloT (HOHEMATHYECKYIH0 CTOPOHY S3bIKa M BBIpaXKAlOTCd B JedeKrax
3BYKOIIPOM3HONICHUS, HEJJOCTATOYHOM OBJIA/ICHHU 3BYKOBBIM COCTaBOM CJIOBA, KOTOPBIN BJIe€YeT 3a cOOOH
HapylIeHUe YTeHHs U HchbMa. J[pyrue nedekTsl mpeacTaBasioT KOMMYHUKATUBHBIE HApyIIEHUS, KOTOPbIE
CKa3bIBaIOTCsl Ha 00Y4eHUH peOeHKa B MaccoBoii mikoiie. CI0XKHBIE pedeBble HapyIICHHsT OXBAaTHIBAIOT BCE
CTOPOHBI PEYH U MPHUBOJAT K 0OLIEMY HEIOPA3BUTHIO.

OOBIYHO BBIIENAIOTCS TPYIIIIBI CO CICAYIOIUME HAYIICHUSIMU:

1) poneruko-poHeMaTHUECKHE HAPYILICHNUS;

2) o011ee HeOPa3BUTHE PEUH;

3) HEZOCTAaTK! MEJIOJMKO-HHTOHAIIMOHHON U TEMIIO-PUTMUYECKON CTOPOHBI pEUH.

XapaxkrtepHbie ocooennoctTu aereii ¢ THP:

-CiryxoBOro-HapyIeHus (pOHEMaTHYECKOTO CITyXa, HU3Kasi akTHBHOCTh TPUIIOMUHAHMUSL.

-3pUTEIBHOT0-0€JHOCTh U Hefle(hepEeHIIMPOBAHHOCTh 3PUTEIIbHBIX MPEACTABICHUH.

-[IpocTpaHCTBEHHOTO-HAPYILIEHHSI OPHEHTHPOBKHU B IIPOCTPAHCTBE, TPYAHOCTH BAU(DGEepeHINAINN
MOHSATHH «CIIEBA, «CIIPABA», «MEXIY», «HAI», IO

-OTMeyaeTcst CHIKEHUE MPOTYKTUBHOCTH 3aTIOMHHAHHSL.

-XapakTepHO J0JT0e 3allOMUHaHue U ObICTpOE 3a0bIBaHUE.

-O0BEM 3pUTENBHON TAMSITH IPAKTHYECKU HE OTIIMYACTCS OT HOPMBI.



-O0beM CITyXOBOM MaMATH 3HAYUTEIBHO CHIKEH (TPYAHOCTU IPHU 3aTIOMUHAHUHU CTUXOB).

-OTHOCHUTENIBHO COXPaHHBI BO3MOKHOCTH CMBICIIOBOTO, JIOTHUECKOT0O 3alIOMUHAHUS.

-HeycToitunBoCTh BHUMAHMSL.

-TpyaHocTr nepexIoYeHus U pacpeIeacHusl.

-TpynHocTH B IIIAHMPOBAHUU U KOHTPOJIE CBOUX JICHCTBHIA.

-TpynHocTu cocpenoToueHus: Ha BepOalbHOM MaTepHalle.

-C TpyZ10M OBJIa/I€BAIOT aHAIN30M U CUHTE30M, CPABHEHHEM U 0000IIEHHEM.

-BepOanbHble 3a1aHNs JOTMUYECKON HAIIPABIEHHOCTH BBI3bIBAIOT CTOMKHE TPYIHOCTH.

-XapakTepeH HeJJ0OCTaTOUHBIM 00BEM CBeJIEHUH 00 OKPYKAIOIlIeM MUPE, CBOMCTBAXIIPEAMETOB.

-TpyaHocTH IPOU3BOJIBHOIO ITIOBEICHHUS.

-3aBUCUMOCTb OT OKPYKAKOIINX, CKIOHHOCTh K CIIOHTAHHOMY IOBE/ICHHUIO.

-Hapymenne kKoMMyHUKaTUBHON (DYHKIIMHU, HEYMEHHE OPUEHTHPOBATHCS B CUTYAIlIMHOOIIICHHS,
HEraTUBU3M.

-3aHMKEHHAsl CaMOOLIEHKA.

-IloBbIlIeHHAs OOMIYUBOCTD, PAHUMOCTD.

-TpeBoxkHOCTB.

-ArpeccruBHOE IOBEACHUE PA3HOW CTEIEHU BBIPAKEHHOCTH.

B nenom pesynbsraThl ocBoeHus odydatomumucs ¢ THP yueOHoro mpeamera « XUMUSI» IOJKHBI
COBIIAIATh C pe3yJIbTaTaMH MPUMEPHON pabodel mporpaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHusl.

IInanupyemsle pe3yJibTAThI.

[Tnanupyemble pe3yabTaThl OCBOEHHS IMPOrpaMMBI [0 XHMHU Ha YPOBHE OCHOBHOTO OOIIETo
o0OpazoBaHusl.

1. U3yueHne XMMUHM Ha ypOBHE OCHOBHOTO OOIIETr0 0OOpa3OBaHMs HANpPaBICHO HA JOCTHIKCHHUE
00y4aroIMUMUCS JINYHOCTHBIX, METalpeJMETHBIX M TIPEAMETHBIX pe3yIbTaTOB OCBOCHHS Y4EOHOTO
npeaMera.

2. JINYHOCTHBIE Pe3yIbTAThl OCBOCHUS MPOTrPAMMbI OCHOBHOTO 00IIET0 00pa3oBaHuUs JOCTHTAIOTCS B
Xone oOydeHHs XMMHUU B EAMHCTBE YYEOHOW M BOCIIHMTATEIBbHOW JESTEIBHOCTH B COOTBETCTBUH C
TPaJUIIMOHHBIMH POCCUICKIMH COIIMOKYIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU, IIPUHATHIMH
B 00ILIECTBE TPaBHJIaMU M HOPMaMHM MOBEACHUS U CIIOCOOCTBYIOT IPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BHUTHS
U COIMAIM3AIMU 00YyJarOIXCsl.

3. JIn4HOCTHBIE pe3yNbTaThl OTPAXKAIOT FOTOBHOCTh OOYYArOIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIIMI W PACIIMPEHUE OIBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) maTpruOTHYECKOTO BOCTIMTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACIIe/INI0, TTOHUMaHMs 3HAYEHUS XWMHUYECKOH HAayKH B KMU3HU COBPEMEHHOTO OOIIEecTBa, CIOCOOHOCTH
BJIAJIETh IOCTOBEpHON MH(pOpMAIMel 0 NepeaOBbIX JOCTHKEHUSAX U OTKPBITUAX MHUPOBOM U OT€YECTBEHHOM
XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPaA M OOIIECTBA;

2) rpayKIaHCKOTO BOCTTUTAHHS:

MPEJCTaBIICHUS O COIMAJIbHBIX HOPMAax M MPaBHJIAX MEKIMYHOCTHBIX OTHOUICHUH B KOJUIEKTHBE,
KOMMYHHKaTHUBHON KOMIIETEHTHOCTH B OOIECTBEHHO IMOJIE3HOH, yueOHO-UCCIIE0BaTENbCKOM, TBOPUECKOM
U IPYTHX BUJAX JIESTEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JESATETHLHOCTH MPH BBHITIOTHEHUH
y4eOHbIX, TO3HABaTENbHBIX 3a/1a4, BBIMOJHEHHMM XHMHUYECKHUX HKCIHEPUMEHTOB, CO3JaHUU Y4EOHBIX
MIPOEKTOB, CTPEMJICHHSI K B3aMMOTIOHMMAHHUIO M B3aMMOIIOMOIIM B MPOIECCe 3TOW YUeOHOU NesITeThHOCTH,
TOTOBHOCTH OIIGHHMBAaTh CBOE TOBEJCHHWE M TOCTYNKHM CBOMX TOBAapHIIEH C MO3UIMU HPABCTBEHHBIX MU
MIPaBOBBIX HOPM C YUETOM OCO3HAHHUS MOCIIEICTBUI MMOCTYIIKOB;

3) LIEHHOCTH HAyYHOTO MTO3HAHMUSL:

MHUPOBO33PEHUYECCKUX TIPEJCTABICHUH O BEMIECTBE W XHMHYECKOW pPEaKIWH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKH U COCTABIISIOLIMX OCHOBY JUI MOHHMMAHHs CYLUIHOCTH HAyYHOH
KapTUHBI MHpa, TPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHTHS TPHPOJBI, B3aWMOCBS3SIX
4eJI0BeKa C MPUPOIHOM CpeIoi, O pOJIM XUMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEBHBIX MOTHBOB, HAIIPABJICHHBIX Ha IMOJIyYe€HHE HOBBIX 3HAHHUU 110 XMMHHU, HEOOXOIUMBIX
JUIs1 OOBSICHEHUS Ha0JII0JaeMbIX IIPOLIECCOB U SIBJICHUH;

MO3HABATENbHON, WH()OPMAIIMOHHOW W YHUTATENbCKOH KYIbTYyphl, B TOM 4HCJIE HaBBIKOB
CaMOCTOSITENIbHOU paboThl ¢ Y4eOHBIMH TEKCTaMHU, CIIPABOYHOM JIUTEPATypOH, JOCTYIHBIMU TEXHUYECKUMHU
cpencTBaMy HH)OPMAIIMOHHBIX TEXHOJIOTHIA;



UHTepeca K OOYyYeHHI0 U T03HAHMIO, JIIOOO3HATENIFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3oBaHWIO, TPOEKTHOM U HCCIENOBATEIbCKOW JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTH U YPOBHs 00y4YeHHUsI B JalbHEHILIEM;

4) hopMHUpPOBaHUS KYJIbTYPHI 37J0POBBSI:

OCO3HaHHUS LIEHHOCTHU >KU3HU, OTBETCTBEHHOIO OTHOUIEHMSI K CBOEMY 3J0pPOBbIO, YCTAaHOBKH Ha
3JI0pPOBBI 00pa3 JKWU3HU, OCO3HAHUS TIOCJICICTBUNA W HEMPUATUS BPEIHBIX NPUBBIYCK (YHOTpeOIeHUS
QJIKOTO0JIsl, HAPKOTUKOB, KypeHHs1), HEOOXOAUMOCTH COOJIOIEHUS MpaBuil 0€30MacHOCTH MpHU OOpalleHuu ¢
XUMHUYECKHMH BEIIECTBAMH B OBITY U peabHON KHU3HU;

5) Tpy10BOr0 BOCIIUTAHHUS:

MHTEpeca K MPaKTUIECKOMY U3YYCHHIO TPodeccuii U Tpyia pa3audHoro pojia, YBOKCHHE K TPYIY U
pe3yibTaTaM TPYIOBOM NEATEIBHOCTH, B TOM YHUCJIE HAa OCHOBE NPUMEHEHHUS NpPEIMETHBIX 3HAHHM IO
XUMHUH, OCO3HAHHOTO BBIOOpa WHAMBHIYAJILHON TPaeKTOPUM MPOIOIDKCHHUS O0O0pa3oBaHUs C YUETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, YCIEIIHON
po(heCCHOHANLHOM JEATEIHbHOCTH W Pa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHanbHOM cpene;

6) PKOJIOrMYECKOrO BOCIIUTAHUS:

9KOJIOTMYECKH 11e71eco00pa3HOro OTHOIIEHUS K MPUPO/Ie KaK UICTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€
CYIIIECTBOBAHMS, MOHUMAHUS IIEHHOCTH 3J0POBOTO W 0e€30macHOro oOpa3a »KU3HU, OTBETCTBEHHOT'O
OTHONICHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS LIEHHOCTH COOJIO/ICHUS
MpaBHJI OE30ITACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIIECTBAMH, a TAK)KE B CUTYAIHSIX, YTPOXKAIOIINUX 370POBBIO
U KU3HU JTI0JICH;

CIIOCOOHOCTH TPHUMCHSTh 3HAHUSA, TOJydacMble TP HM3YUYCHUW XUMUH, JUIS DPEIICHUs 3aaad,
CBSI3aHHBIX C OKPYXKAIOUIEH MPUPOTHOM CpeIOH, MOBBIIICHUS YPOBHS 9KOJOTHYECKON KYIbTYPbl, OCO3ZHAHUS
I00ATLHOTO XapaKTepa IKOJIOTUYSCKUX MPOOJIeM 1 IyTel UX PEIIeHHUs TOCPEACTBOM METOJIOB XUMUH;

OKOJIOTMUECKOTO  MBIIUICHUS, YMEHHs  PYKOBOJACTBOBATbCA MM B IIO3HABaTENbHOM,
KOMMYHUKATUBHOM M COLIMATIbHOM MTPAKTHUKE.

4. MetanpeaMeTHbIE pe3yNbTaThl. B cocTaBe MeTampeaMEeTHBIX Pe3yIbTaTOB BBIACIAIOT 3HAYUMbBIC
Uit GOpMHUPOBAHUS MUPOBO33PEHUS OOIICHAYYHBIC MOHSATHS (3aKOH, TEOPHS, MPUHIUI, TUNOTe3a, (akKT,
CUCTEMa, MPOILECC, IKCIEPUMEHT U APYroe.), KOTOPble HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
npeaIMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHHWN U3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHHUE O IICIOCTHON
HAy4YHOW KapTHHE MUpPA, U YHHBEpCalbHbIE yueOHbIE IEHCTBHs (IMO3HABaTENbHBIC, KOMMYHUKATHBHbIC,
PETYISTHBHBIE), KOTOPBIE 00ECTICUnBaIOT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIILHOMY TUIAHUPOBAHUIO
U OCYIIECTBICHHIO Y4eOHOH NesTeNnbHOCTH. MeTanpeaMeTHbIE pe3yNbTaThl OCBOCHHS 00pa3oBaTENbHOMN
MPOrpaMMbl TI0 XMMHH OTPAKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMH IMO3HABATCIILHBIMHU JCHCTBUSIMH, B TOM
YHCIIe:

1) 6a3zoBbIe JIOTHYECKUE JCHCTBUSA:

YMEHHE UCIIOJIb30BaTh MPUEMBI TIOTHYECKOTO MBIIIIICHUS TPU OCBOCHUH 3HAHMIA: PACKPBIBATH CMBICI
XUMHUYECKHX TIOHATUH (BBIACIATH MX XapaKTepHBbIC MPU3HAKHW, YCTAHABIMBATH B3aHMOCBS3b C JIPYTUMHU
MOHSITUSIMH ), UCTIOTIB30BATh MOHATHUS AJ1 O0BICHEHUS OTJENbHBIX (DAKTOB U SBIICHUI, BHIOMPATH OCHOBAHUS
U KPHUTECPUH [UISI KIACCU(PUKANNKA XWMHUYCCKUX BEIICCTB W XWMHUYCCKUX PEAKIUi, yCTaHABIUBATh
MPUYUHHO-CIEICTBEHHBIE CBSI3U MEXKIY OOBEKTaMH U3YyU€HHUsS, CTPOUTH JIOTUYECKHE PaCCYKICHHS
(MHIyKTUBHBIC, JICTYKTUBHBIC, TI0 aHAIIOTHH ), IPOBOJIUTH BBIBOJIBI M 3aKJTFOUCHUS;

yMEHHE TPUMEHATH B TMpolecce TO3HaHUS TOHATHS (IpeaIMEeTHbIE U MeTamnpeIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, HCIIOIb3yeMbIe B XHUMHH, TPEOOPA30BBIBATEH MMTUPOKO MPUMEHSIEMBIC B
XUMHUH MOJIENIbHBIE TMPEACTABICHUS — XUMHUYECKHH 3HaK (CHMMBOJ JJIeMEHTa), XUMHUYeckas (opmyna u
ypaBHCHWE XWUMHUYECKOW pEaKIWH — TPH PENICHHH Yy4eOHO-TIO3HABATEIBHBIX 3a/ad, C YYETOM ITHX
MOJICTIHHBIX MPEICTABICHUN BBISIBISITh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKN N3YYaeMbIX O0BEKTOB
—  XHMHYECKHUX BEMIECTB W  XUMHYSCKHX  pEaKIWi, BBIABIATE  OOIIME  3aKOHOMEPHOCTH,
MPUYUHHO-CJIEICTBEHHBIC CBSA3H M MPOTUBOPEUHS B U3Y4aeMbIX MPOIIeccaxX U SBICHHUSIX;

2) 6a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

YMEHHE HUCIOIB30BaTh TMOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA TO3HAHMS, a TaKKe B
KaueCTBE OCHOBBI JJIs (HOPMHUPOBAHHMSI TUTIOTE3BI TI0 TPOBEPKE NMPABMIILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

npuoOpeTeHnue OmbiTa 10 I[UIAHUPOBAHHWIO, OpPraHU3allMd ©  MPOBEACHUIO  YYCHHUECKHX
9KCIIEPUMEHTOB: YMEHHUE HAOJI01aTh 332 XOJIOM IPOIIeCcca, CAMOCTOSTEIIEHO IPOTHO3HPOBATh €0 Pe3yibTar,
dbopMynupoBaTh 00OOIIEHHS U BBIBOJBI MO Pe3ylbTaTaM MPOBEAEHHOTO OMbITa, UCCIEAOBAHUS, COCTABIATh
OTUYE€T O MPOJICIIAHHON paboTe;

3) pabota ¢ uHpOpManueii:



YMEHHE BBIOMPATh, aHAIU3UPOBATH U MHTEPIIPETUPOBATh MHPOPMAIUIO PA3TUYHBIX BUIOB U (HOpM
MPEJICTABICHUS, MOTYYaeMyl0 M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJSpHAS JHTEpaTypa XUMHUYECKOTO
coJlep’KaHusi, CIpaBOuYHble MocobOusi, pecypcbl MHTepHETa), KpUTHUYECKH OLICHUBATh MPOTHUBOPEUYUBYIO U
HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE NPUMEHATHh pa3JIMyHble METOAbl M 3alpochl IpH TOUCKE U 0TOOpe uHboOpManuu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX JJIsi BBHITIOJHEHHUS YUYEOHBIX M TO3HABATEIbHBIX 3a1ad
ornpeaenéHHOro TUIIA, npuodpereHue OTbITa B obnactu UCIOJIb30BaHUS
WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUW, OBIAJCHHUE KYJIbTYpOW aKTUBHOTO HWCIIOb30BAHMS
pa3MYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITEIBHO BbIOMpaTh ONTHUMAIbHYIO (GOpPMY MpeACTaBICHUS
uH(pOpMAaIlMM U WUTFOCTPUPOBATH peIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH, IuarpaMMaM#, JPyTrUMU
dbopmamu rpadvKu ¥ KX KOMOWHAIIUSIMH;

YMEHHUE HCIOJIb30BaTh U aHAIM3UPOBAThH B MpoIecce YUeOHOH M MCCIEN0BATEIbCKON AEATEIIbHOCTH
UHGOPMALIMI0O O BIMSHUM MPOMBIIUICHHOCTH, CEJIbCKOTO XO3SHWCTBA M TpaHCHOpPTAa Ha COCTOSHUE
OKpYKarolle MPUPOIHON CPEbI;

5.V obyugaromerocs OyayT chOPMUPOBAaHBI CIEAYIOUIME YHHUBEpCaIbHbIE KOMMYHUKATHBHbBIC
JIEUCTBUS:

yMEHHe 3aj[aBaTh BOIPOCHI (B X0/1€ auajiora u (Win) JUCKYCCHUHU) MO CYHIECTBY 00CYX/1aeMOil TEMBI,
(GbopMynHpOBaTH CBOU MPEATIOKEHUS OTHOCHTEIBHO BBITIOJIHEHUS MPEATIOKECHHOH 3a/1auu;

MpUOOpETEeHUE ONbITa MPE3CHTAlMU PE3YJIbTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEPUMEHTA
(;1abopaTopHOTO OIbITa, TA0OPATOPHOM PAOOTHI IO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUSOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHHKAMH TO3HABATEIBHOW M HCCIEA0BATEIbCKOM
JeSITEIbHOCTH TIPU PEIICHUH BO3HHUKAIOIIMX MPo0IeM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii (00cyxaeHus, oOMEH MHEHHUSIMH, «MO3TOBbIE IITYPMbD», KOOPAMHALIUA COBMECTHBIX JIEHCTBUH,
OTIpeieIeHNe KPUTEPUEB 110 OLEHKE KA4eCTBa BBHIIIOTHEHHOW PadOTHI U IpyTHe);

6. Y oGyuatomierocst OyayT cOpMUpPOBaHBI CIEAYIOLINE YHUBEPCATbHBIE PETYIATUBHbIC IEHCTBUS:

YMEHHE CaMOCTOSTEIbHO OINpEeAEsATh LENu JEATEIbHOCTH, IUIAHUPOBATh, OCYILIECTBISTD,
KOHTPOJIMPOBATh W MPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JAESITEIbHOCTb, BBIOMpATh Hauboisee
3 PEeKTHUBHBIE CIIOCOOBI pelIeHUs] Y4eOHBIX M MMO3HABATEIBHBIX 3aJad, CAMOCTOSITEIBHO COCTABIIATH WU
KOPPEKTUPOBATh NPEJIOKEHHBIN aJrOpUTM JACUCTBUN MPHU BBITOJHEHUU 33/laHUN C y4ETOM MOIy4YeHHUS
HOBBIX 3HaHHHM 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIUAX, OIEHUBATH COOTBETCTBHUE MOTYyUYEHHOTO
pe3ynbTaTa 3asBJICHHOMN LENH;

YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3a/IlaHUH.

7. [IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOTPAMMBI MO XHUMHH Ha YpPOBHE OCHOBHOTO OOIIEro
o0OpazoBaHusl.

B cocraBe mpeaMeTHBIX pe3yibTaTOB IO OCBOCHHUIO 00S3aTENBLHOTO COJIEP’KaHUs, YCTAHOBJICHHOTO
JIaHHOUM (enepanbpbHONM pabodeil MPOrpaMMOid, BBIJIETSIOT: OCBOCHHBIC OOYUYaIOIIMMUCS HAay4YHbIC 3HAHUA,
YMEHHMsSI M CIOCOOBI AeHCTBUIA, crierupudeckue Ais MpeAMeTHON o0macTu «XUMHs, BUIBI EATETHbHOCTH
MO TOJIYYCHHI0 HOBOTO 3HAHMS, €r0 HMHTEpIIPETAIli, MPeoOpa30BaHUIO U MPUMEHEHHIO B Pa3IUYHBIX
y4eOHBIX M HOBBIX CUTYAIUsX.

7.1. K xonmy oOydyeHuss B 8 kiacce y oOywaromerocs OyayT CQOPMHUPOBAHBI CIEAYIOIINE
MpPEAMETHBIEC PE3YNbTATHI 110 XUMHHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKUX TOHSATHUN: aTOM, MOJIEKYJa, XMMHYECKUN DIJIEMEHT,
IPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMech (OJHOPOAHAas U HEOJHOPOJHAs), BaJCHTHOCTb,
OTHOCHUTEIIbHAsl aTOMHAasi ¥ MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
JOJIST XMMHYECKOTO JJIEMEHTa B COCIUHEHHH, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHE, COIlb,
AJIEKTPOOTPHUIIATEIHFHOCTD, CTETICHh OKUCIICHUS, XUMUYECKasl PEaKIlus, KIacCU(UKAIUs PEaKIii: peaKiuu
COCTMHEHUS, PEAKIIUN PA3TOKEHHS, PEaKIMH 3aMEIIeHHs], peakiuu oOMeHa, K30- U SHAOTEPMHUYECKUE
peaKkIuu, TeIIoBoi PGhEeKT peakiuu, PO aToMa, dJIEKTPOHHBIN CIION aToMa, aTOMHAs OpOUTaNb, PaanycC
aToMa, XMMHYECKas CBs3b, MOJSIpHAS W HEMOJSApHAas KOBaJeHTHAs CBsI3b, MOHHAs CBs3b, WOH, KATHOH,
aHUOH, PACTBOP, MaccoBast J10Jig BellecTBa (IIPOLIEHTHAs KOHIIEHTpaIlKsl) B pacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBS3h OCHOBHBIX XMUMHUYECKUX MOHSITUNA W MPUMEHSTHh 3TU MOHATHS TpU
OTIMCAaHUH BEIIECTB U UX MPEBPAICHUN;

WCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JUIsl COCTaBJeHHs (OpMyNl BEIIECTB U ypaBHEHUH
XUMUYECKHUX PEAKLNN;

OTIpEAENATh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHHSX, CTENEHb OKHUCIICHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAJUIEKHOCTh BELIECTB K ONpeNeIEHHOMY KiacCcy COeIMHEHUN
o popmyrnam, BUJ XUMHYECKON CBSI3U (KOBAJICHTHAS ¥ MIOHHAS) B HEOPTaHMYECKUX COCTUHCHHUSIX;



packpbiBaTh cMbicn [lepuoguyeckoro 3axona J[.M. MeHneneeBa: NeMOHCTPUPOBATH ITOHUMAaHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX JJIEMEHTOB OT MX IOJ0KeHus B llepmommueckoii
CHUCTEME, 3aKOHOB COXPAHEHHUs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHMS,
3aKOHa ABOraJpo, ONUCHIBATh W XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepuoamueckoit cucTemsl
XUMHYECKHUX AJIEMEHTOB: Pa3jinyaTh MOHATHUS «IJ1aBHas moArpymmna (A-rpymnmna)» U «1oOouHas MOArpymnmna
(b-rpymnma)», maneie u OOJIBIIME TMEPUOJbI, COOTHOCHUTh O0O3HAUEHHS, KOTOPHIE HMMEIOTCS B TaOJHIle
«lepuoguyeckas cucreMa XxuMudeckux 31aeMeHToB .M. MeHeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XHWMHUYECKUX OJJIEMEHTOB (COCTaB M 3apsii sijapa, oO0IIee 4YHCIO JIIEKTPOHOB U
pacrpeziefieHue X MO0 3JIEKTPOHHBIM CII0SIM);

KJIACCU(UIIUPOBATH XUMUYECKUE DJIEMEHTBI, HEOPraHMUYECKHE BEIIECTBA, XUMUYECKUE peakinuu (1o
YHCIIy U COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, 110 TEINIOBOMY 3(PPeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB pPA3JIMYHBIX KIACCOB,
MOATBEPIK/Iasl ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXKHOCTHU
MPOTEKAHUsI XUMUYECKUX IIPEBPAILEHUN B PA3JINYHBIX YCIOBHUSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJIIDHYIO MAacChl BELIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 2JIeMeHTa Mo (opMmysie COelMHEHUs, MacCOBYIO TOJII0 BEUIeCTBa B PacTBOpPE, MPOBOJIUTH
pacy€Thl IO YPABHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHATh OCHOBHBIE OIEpaIlMd MBICIUTEIBHON JEATEIbHOCTH — AHAJIU3 U CUHTE3, CPaBHEHUE,
0000ImIeHne, CHCTEMAaTU3alUI0, KIacCH(UKAIMIO, BBIABICHUE NPUYMHHO-CICICTBEHHBIX CBS3EH — Ui
W3Y4YEHUs CBOICTB BELIECTB M XUMHUYECKHUX pEAKIMi, €CTeCTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIMPOBAHNE, SKCIIEPUMEHT (peaJIbHbII U MBICIICHHBIH);

ClIeIoBaTh MpaBUaM TOJB30BAaHUS XUMHYECKOWH MOCYAOW U JabOpaTopHBIM 000pYyAOBaHUEM, a
TaKKe IpaBUjiaM OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMU TIO BBINOJTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIeCTB (BOAOpOAa U
KHCJIOpOJ1a), MPUTOTOBJIEHHUIO PAacCTBOPOB C ONPEAEHEHHOW MAacCOBOM J10JIel pacTBOPEHHOIO BEILECTBA,
IJIAHUPOBATh U IIPOBOJUTH XUMHUECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIIOT
C TIOMOUIBIO HHMKATOPOB (JaKMYyC, (peHopTanent, METHIIOPAHK U IPYTHUE).

K koHiy o0y4yenus B 9 kiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTD y O0YYAIOIINUXCS YMEHUH:

® PACKPBIBATH CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUUECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTWOH, AaHWOH, IIPOCTOE€  BEIIECTBO, CI0XHOE  BEUIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas pPEaKlus, XUMHUYECKas CBS3b,
TEI10BOM 3G (EeKT peakluy, MOJb, MOJSIPHBIN 00BEM, pacTBOp, 3IMEKTPOIHUTHI, HEAIEKTPOIUTHI,
AIIEKTPONIUTUYECKAs] JAMCCOIMAIINS, PEeaKlMd HOHHOTO OOMEHa, KaTalnu3aTop, XHUMHYECKOoe
paBHOBecHe, OOpaTUMBbIE U
HEoOpaTUMbIE  PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  pPEAKIUHU, OKHUCIUTEIb,
BOCCTAHOBUTEINb, OKUCJIEHHE M BOCCTAHOBIIEHHE, AJJIOTPOINHUS, aM(POTEPHOCTh, XUMHUUECKas
CBs3b (KOBaJICHTHAs, HWOHHAs, MeETaJIM4ecKas), KpUCTAIIMYecKass pemeérka, Koppo3us
METAJJIOB, CIUIABbl, CKOPOCTh XMMHUYECKON pPEAKINH, MPEAEIbHO JOMYCTUMAasi KOHIIEHTpaus
ITJIK BemecTBa;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSITHH M MPUMEHSTH ITH MOHATHUS
IIPU ONKMCAHUM BEIIECTB U UX MPEBPALICHUN;

e WCIOJIb30BaTh XMMHYECKYI0 CHUMBOJMKY IS COCTaBleHWs (POPMyIN BEIIECTB W YpaBHEHUU
XUMUYECKUX PEAKIUH;

e ONpEAeNsaTh BAJICHTHOCTh WU CTENEHb OKHUCICHUS XWMHYECKHX SJEMEHTOB B COCIMHEHUSIX
pPa3IMYHOr0 COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OINPEACIIEHHOMY KJIACCy COCIWHEHUU MO
dbopmynam, BHJ XUMHYECKOW CBsi3M  (KOBAJIGHTHAs, WOHHAs, METAJUIMYECKas) B
HEOPraHMYECKUX COEAMHEHUAX, 3apsj HOHA MO XUMHYECKOH (opmyse, XapakTep cpeibl B
BOJHBIX PACTBOpAaX HEOPTaHWYECKUX COCAMHEHHWM, THUI KPUCTALUIMYECKON PEMIETKH
KOHKPETHOI'O BELIECTBA;

e packpbiBaTh cMbich [lepuonnueckoro 3akona J[. M. MenpaeneeBa U I€MOHCTPUPOBATH €ro
MOHMMAaHUE: OMHCHIBATh U XapaKTepu3oBaTh TabmuuHyto ¢opmy llepuonnyeckoil CUCTEMBI
XUMUYECKHUX JIEMEHTOB: Pa3INdaTh MOHATHUS «TJIaBHAS MoArpymnmna (A-rpyrmma)» U «mooodHas
noarpynna (b-rpynma)», manbie U OOJbIINE MEPUOMBI, COOTHOCUTH 0003HAYEHHSI, KOTOPHIC
UMEIOTCSI B TEPUOAMYECKON TaOJIMIIEe, C YUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB U 3apsia sAapa, 00Iee YHUCII0 ANEKTPOHOB M PACTIPEEICHUE UX



o 3JICKTPOHHBIM CHOHM), 00BACHATH 06H_II/IC 3aKOHOMCPHOCTU B H3MCHCHHUU CBOMCTB
JJIEMEHTOB U MX COCIUHEHUN B Ipeleiax MajblX IEpUOJOB U IVIABHBIX MOATPYII C y4ETOM
CTPOCHHS UX aTOMOB,

L KJIaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC DJICMCHTBHI, HCOPraHWMYCCKHUC BCIICCTBA, XHUMHNYCCKUC
peakiuu (10 YMCITy ¥ COCTaBY YYaCTBYIOIIMX B PEaKIMU BEIIECTB, 110 TEINIOBOMY 3D (deKTy, 1Mo
W3MEHCHHIO CTCIICHEH OKHCICHUSI XMMHUUECKIX BHGMCHTOB);

e XapakTepu30BaTh (OMHUCHIBATH) OOIIME M cHenu(pUUECKHEe XUMHUYECKHE CBOMCTBA MPOCTBHIX U
CJIOKHBIX BCIICCTB, IIOATBCPIKAAsA OIMMCAHUC TMPUMCPAMH MOJICKYJIAPHBIX W HOHHBIX
YPaBHEHHUH COOTBETCTBYIOIINX XUMHUYECKHUX PEAKIIHIA;

e COCTaBJIATH YPaBHEHUS HJIEKTPOIUTUUYECKOMN AMCCOLMAIINH KUCIIOT,IEI04YeH U COJeH, IMOJIHbIC
U COKpAIIEHHbIC YPAaBHEHUS PEaKIiii HOHHOTO
oOMeHa, ypaBHEHHUsI PEaKIUid, MOATBEPKIAIOIINX CYIIIECTBOBAHNE FT€HETUYECKOM CBSI3U MEKITY
BEILIECTBAMH PA3JIUYHBIX KIACCOB;

® PpaCKpbIBaTb CYHIHOCTb OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ MoCpCACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca STHX PEaKIuii;

¢ [IPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHUS, BO3MOKHOCTU
NPOTEKAaHUS XUMHUYECKHUX MPEBPALICHUI B PA3IMUHBIX YCIOBHSIX;

e BBIUUCIISATH OTHOCHTEIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MAacCChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMHYECKOTO DJIEeMEHTa 1Mo (popMmyie COeAMHEHHMs, MAcCOBYIO JIOJNIO BEIIECTBA B PAaCTBOPE,
IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XMMUYECKON PEaKIUK;

e CoOIrO/aTh MpaBHiIA MMOJB30BAHUS XUMHUYECKOH MMOCyI0l niabopaTopHBIM 000pYIOBaHUEM, a
TAKXKC IMpaBUJia O6paHIeHI/I$[ C BCHICCTBAMHU B COOTBETCTBUH C HHCTPYKIHUAMUA 110 BBIITOJIHCHHUIO
7a00PAaTOPHBIX XMMHYECKHX OIBITOB IO TOJIYYEHHIO M COOMPAHMIO Ta3000pa3HBIX BEILECTB
(aMMHaKa U yIrieKucsaoro rasa);

e TIPOBOAUTH PpEAKIMH, MOJATBEP)KAAIONINE KAa4eCTBEHHBIH COCTaB pPAa3IMYHBIX BELICCTB:
pacno3HaBaTh ONBITHBIM IYTEM XJIOPHUA-, OpOMHI-, HOAWI-, KapOoHat-, ¢ocdar-, cruIuKar-,
cynb(aT-, THIPOKCHI-WOHBI, KATHOHBI aMMOHHUS ¥ HWOHBl H3YYCHHBIX METaJIOB,
HNPUCYTCTBYIOIIHAE B BOAHBIX PACTBOPAX HEOPIraHUYECKUX BEILECTB;

e TIPUMEHSTH OCHOBHBIC OIEpAallMi MBICIUTEIFHON JIESATEIBHOCTH — aHalu3 W CUHTE3,
CpaBHEHHE, 0000IIIEHNE, CUCTEMATHU3AIINIO, BBISIBJICHUCTIPUIHMHHO-CIICACTBCHHBIX CBSI3CH — IS
U3y4eHHs CBOMCTB BEILIECTB MXUMHUYECKUX PEaKIUil, €CTECTBEHHO-HAyYHbIE METO/Ibl TO3HAHMS
— Ha0JI0IeHNe, U3MEPEHUE, MOJISIIUPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICIIEHHBIN ).

Conep:xanmne TeM y4eOHOTO npeaMeTa.

B cucreme ecrecTBEeHHOHay4HOro 0Opa30BaHUs XMMHUsSl Kak y4eOHBIH MpeaMeT 3aHuMaeT Ba)XKHOe
MECTO B TO3HAHMM 3aKOHOB MPUPOJbL, (HOPMHpPOBAHMM HAYYHOW KapTUHBI MHpPA, CO3/IaHUU OCHOBBI
XUMHUYECKHX 3HAHUH, HEOOXOIUMBIX JJIsi MOBCEJHEBHOM HM3HH, HaBBIKOB 3JJ0POBOTO M 0E3011aCHOTO s
YyeJI0BEKa U OKPYKarollel ero cpebl o0pa3a )KU3HH, a TAKKE B BOCIIUTAHUU 3KOJIOTUYECKON KYJIBTYPBHI.

YcnenHocTh U3y4eHHs: XUMHM CBsI3aHa C OBJIAJICHUEM XUMHUYECKUM SI3bIKOM, COOJIIOJICHUEM MPaBHII
6e30macHoi pabOTHI PH BBHIMOJIHEHUH XUMHUECKOT0 SKCIIEPUMEHTA, OCO3HAHHMEM MHOTOUYNCIEHHBIX CBSI3EH
XUMUH C APYTUMH IPEeIMETaMHU LIKOJIBHOIO Kypca.

[IporpamMmMa BKJIIOYaeT B ce0sl OCHOBBI HEOPraHMYECKOW M OpraHM4ecKod XMMHHU. | 1aBHOW uaeen
IpOTrpaMMBbl SBJISIETCS cO37jaHne 0a30BOI0 KOMIUIEKCA OMOPHBIX 3HAHUN 110 XMMUH, BEIPAXKEHHBIX B opMe,
COOTBETCTBYIOIIEH BO3pacTy 00y4aroUXCs.

B copepxaHuM NaHHOrO Kypca INPEICTaBIECHBI OCHOBOIIOJIATAIOIINE XUMUYECKHE TEOPETUUYECKUE
3HaHUS, BKIIOYAKOIIUE M3YYEHHE COCTAaBA M CTPOEHUS BEIIECTB, 3aBUCHMOCTH MX CBOMCTB OT CTPOEHUS,
IIPOTHO3UPOBAHUE CBOMCTB BELIECTB, UCCIEAOBAHUE 3aKOHOMEPHOCTEH XUMHUUECKUX IPEBPALLECHUN U ITyTel
YIPABJICHHS UMU B LEAX MOTYyYEHUS BEIIECTB U MATEPUAJIOB.

TeopeTnyeckyro OCHOBY HM3Yy4E€HHs HEOPraHUYECKOM XHMMHMM COCTaBIISI€T aTOMHO-MOJIEKYIISIPHOE
yuenue, [lepuoanmueckuit 3akon .M. MenaeneeBa ¢ KpaTKUMHU CBEAECHHUSIMU O CTPOEHUM aTOMa, BHJIAaX
XUMUYECKOH CBSA3U, 3aKOHOMEPHOCTSX IPOTEKAHNU XUMUYECKUX PEAKLIUMN.

B m3yuenunm kypca 3HauuTenbHAs pPOJIb OTBOAMUTCS XUMHUYECKOMY HKCIIEPUMEHTY: MPOBEICHUIO
NPAaKTUYECKUX M J1a0OpaTOpHBIX pabOT, ONMMCAHUIO PE3yIbTaTOB YYEHHUYECKOTO SKCIIEPUMEHTa, COOJIo-
JEHUIO HOPM U NpaBuiI 0e30macHOi paboThl B XUMUYECKOW Jab0opaTopuu.

Peanuzanuss naHHOW mporpamMmbl B Ipolecce OOy4YeHHsI MO3BOJUT OOYyYaroIMMCsl YCBOUTh
KJIIOYEBBIE XMMUYECKHE KOMIIETCHIIMY U ITOHSATH POJIb ¥ 3HAYEHNUE XUMHHU CPEIU APYTUX HAYK O IPUPOJE.



N3zyuenne npeamera «XUMUS» B 4aCTH GOPMHUPOBAHUA Y 00yUAIOMIUXCSI HAYYHOTO MUPOBO33pEHUS,
OCBOCHMS OOIICHAyYHBIX METOJOB (HaOJIo/eHUE, N3MEPEHUE, SKCIEPUMEHT, MOJCIUPOBAHKE), OCBOCHUS
IIPAKTUYECKOrO INPUMEHECHMsI HAy4YHBIX 3HAHMHA OCHOBAHO HA MEXIIPEIMETHBIX CBA3SAX C IPEIMETaMHU:
«buonorus», «leorpapus», «Mcropus», «JIutepatypa», «MaremaTnkay, «OCHOBBI 0€30MaCHOCTH
JKU3HENEATENIbHOCTI Y, «PycCcKkuil sI3b1Kk», «PU3UKay, « IKOJIOTHU.

8 KJIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumun. Tena u sewecmea. OcHogHble MemoObl NOZHAHUA: HAOMOOEHUe, UMepeHue,
akcnepumenm. Puznyeckue M XuMudeckue siBieHus. Yucteie BemiectBa U cMecu. CriocoObl pa3aeneHus
cmeceil. AToM. Monekyna. XuMUYECKUI 3J1€MEHT. 3HAKU XUMHUYECKUX 3J1eMeHTOB. IIpocThie U ciiokHbIE
BellecTBa. BajgeHTHOCTh. 3axon nocmosincmeéa cocmasa eeujecmea. Xumudeckue ¢Gopmyisl. MHAEKCHI
OTHOCUTENbHAS aTOMHASI U MOJIEKYJIsipHasi Macchl. MaccoBasi 107151 XUMHUYECKOTO 3JI€MEHTa B COSUHEHUU.
3aKOH COXpaHEHUs Macchl BelIECTB. Xumuueckue ypaBHeHus. KoadduumeHntsl. YcnoBus W NpHU3HAKU
MPOTEKAHUsI XUMUYECKUX peakiuil. MoJib — eAMHUIIA KOJIMYeCcTBa BellecTBa. MoJsipHast Macca.

Kucaopoa. Bonopon

Kucnopox — xumudeckuii 31eMeHT U mpocrtoe BemecTBo. Ozon. Cocmag 6030yxa. dusnyueckue u
XUMHYECKHE CBoOMcTBa kucioposa. [lonyuenue u npumeHeHue kuciaopona. 1ennogoul sghghexm xumuyeckux
peaxyuil. Ilonamue 06 9x30- u sHOOMepmudeckux peakyusx. Bogopoa — XUMUYECKHI 3JIEMEHT U IIPOCTOE
BemecTBo. Dusnueckne W XHMHYECKHME CBOMCTBA Bojopoja. Ilomydenuwe Bojgopoma B 1abopaTOpHm.
Ilonyuenue 6o0opoda 6 npomviuiienHocmu. Ilpumenenue 6ooopoda. 3akon Aporajipo. MomspHblii 00beM
ra3oB. KauecTBeHHbIE peakly Ha ra3000pa3Hble BellecTBa (KUCI0poA, Bogopon). OObeMHbIE OTHOIICHUS
ra3oB [PU XUMUYECKUX PEAKIIHUIX.

Bopaa. PacTBopsl

Booa 6 npupooe. Kpyeosopom 6001 6 npupoode. Qu3uueckue u Xumuuecxkue cCE0UCMBA B00bl.
PactBopsl. Pacmeopumocms eewgecms 6 sode. KoHueHTpaius pacTBopoB. MaccoBast 107151 paCTBOPEHHOTO
BEILECTBA B paCTBOPE.

OcHOBHBIE KJIaCChl HEOPTAHMYECKUX COeTMHEHUIT

Oxcunpl. Knaccudukamus. Homenknatypa. @usuueckue ceolicmea oxcudos. XUMHUECKHUE CBOMCTBA
oKkcHuloB. [lonyyenue u npumenenue okcuoos. Ocunoanus. Knaccudukanus. Homenknarypa. @usuueckue
ceoticmea ocnosanuil. Ilonyuenue ocnosanuti. XMuMUYECKHUE CBOWCTBA OCHOBAaHMM. Peakuiust HeMTpanu3anuu.
Kucnotsl. Knaccupukauusa. Homenknarypa. Qusuueckue ceoiicmea kuciom. I[lonyuenue u npumenenue
Kkuciom. XUMUYECKUE CBOMCTBA KUCHOT. MHaukaropsl. M3MeHeHue OKpacku MHAMKATOPOB B Pa3IMYHBIX
cpenax. Comu. Knaccudukanus. Homenknarypa. @usuueckue ceovicmea conetl. Ilonyuenue u npumeneHue
coneii. XUMUYECKUE CBOWCTBaA coJiel. ['eHeTnueckas cBsi3b MEXAY KilacCaMU HEOPraHUYECKHX COSIUHEHUH.
Illpobnema 6e3onacno2o uUCnoIbL306aHUA BEWECME U XUMUYECKUX peakyuli 8 NOBCeOHEe8HOU JHCUSHU.
Toxcuunvie, coproyue u 83pbigoonachuvie seuecmeaa. bvimosas xumuueckas epamomHoCcb.

Ctpoenue aroma. [lepuoanyeckuii 3aK0OH U MePHOAUYECKAS] CHCTEMA XUMHYECKHX 3JIEMEHTOB
JI.A. MennesieeBa

CrpoeHue aToma: siipo, sHepreTuueckuii yposenb. Cocmas si0pa amoma: npomomuwsl, HeUmpOoHbl.
Hzomonuwl. Ilepnognueckuii 3akoH .M. MenneneeBa. Ilepuognyeckas cucreMa XHUMHYECKHX DIJIEMEHTOB
.. Menneneera. ®U3uvecKkuil CMbICT aTOMHOTO (ITOPSAKOBOTO) HOMEpa XUMUYECKOTO dJIEMEHTa, HOMEpa
TPYIIBI U NEpHOJa MEepPUOANYECKOil cucTteMbl. CTpOEHHE >HEPreTUYECKUX YpOBHEW aTOMOB mepBbix 20
XUMHYECKHX 3JIEMEHTOB Imepuoauueckoi cucremsl .M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHMUS
CBOMCTB aTOMOB XMMHYECKUX 3JIEMEHTOB M UX COEJUHEHUU Ha OCHOBE IOJOKEHHUS B TMEPHOIUYECKOMN
cucreme /.M. MenneneeBa u ctpoeHust aroMa. 3uauenue [lepuoandeckoro 3akona /.M. Menneneena.

CrtpoeHnue BemecTB. XUMHUYeECKAas CBA3b

dnexmpoompuyamenbHOCMb AMOMO8 XUMUYECKUX 271emeHmos. KOBATIEHTHAass XMMHYECKasl CBS3b:
HEMOoJIsIpHast U NoJisipHas. [lonamue 0 6000pOOHOU C8A3U U ee GIUAHUU HA Qu3UYecKUue C0UCMEa 8euecms
Ha npumepe 600bl. VloHHas cBsA3b. MeTtamnuueckasi CBsI3b. Tunvl KpUCMANIUYECKUX peuemoKr (amomHuas,
MONEKYNIAPHAA, UOHHASA, Memalluyeckas). 3a8ucumocms @Qu3uUuecKux Ceolucmse eewecms om muna
KPUCMAIIUYEeCKOU peuemxu.

XuMHuyecKkue peakuum

Ilouamue o cxopocmu xumuueckou peakyuu. DPakmopwvl, GIUAIOWUE HA CKOPOCMb XUMUYECKOU
peaxyuu. [lonamue o kamanruzamope. Knaccudukanusi XUMAYECKUX PEaKIUN M0 Pa3IUYHBIM MPU3HAKAM:
YUCITYy M COCTaBY HCXOIHBIX M TIOJYyYEHHBIX BEIIECTB, W3MEHEHHUIO CTENEHEHW OKHUCICHHUS AaTOMOB
XUMUYECKUX HJIEMEHTOB; IOIVIOUIEHUIO WM BBIICJIECHUIO SHEPTUU. DJIEKTPOJUTUYECKAS TUCCOLUALMUA.
OneKTponuThl U HedNeKTposuThl. Monsl. Katwonsl uw aHuoHbl. Peakumm woHHOTO OOMeEHa. Y CIIOBHS



NPOTEKaHUS PEaKIUil MOHHOTO OOMEHA. DJIEKTPOIMTHUYECKas JUCCOLMAIMS KUCIOT, IIEIo4Yed U COJeH.
Crenenb okucieHusi. OnpeaesieHne CTENeHU OKUCICHUS aTOMOB XMMUYECKUX 3JIEMEHTOB B COCIUHEHMSX.
Oxkucnurens. BocctanoBurtennb. CylniHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

Tunbsl pacyeTHbIX 3a1a4:

1. Brruncnenue MaccoBoi 10JM XUMUYECKOTO 3JIEMEHTa 110 GOopMyJie COSTUHEHUS.

Yemanosnenue npocmetiwieti popmynsi sewyecmea no Macco8biM 00NAM XUMUYECKUX INEMEHMO8.

2. Bbruncnenuss mo XMMHUYECKHM YypaBHEHHUSM KOJIMYECTBA, O0bEMa, MacChl BEIIECTBA I10
KOJINYECTBY, 00BEMY, MACCE PEAreHTOB WIIU MPOTYKTOB PEAKIHH.

3. Pacuet MaccoBo#i 4011 pacCTBOPEHHOTO BEILIECTBA B PACTBOPE.

IIpumepHbIe TeMbI PAKTHYECKUX PadoT:

1. JlaboparopHoe obopynoBaHue U mpreMbl oOpaienus ¢ HuM. [IpaBuna 6e3onacHol paboTHI B
XUMHUYECKOH J1abopaTOpUH.

2. OuncTKa 3arpsi3HEHHOI IOBapEHHOMN COJIH.

3. IIpu3Haky npoTEeKaHUs XMMUYECKUX PEaKIIUil.

4. [IpuroToBieHne pacTBOPOB C OIPEICICHHON MaccOBOIl J10Jiel paCTBOPEHHOT'O BEIIECTBA.

9 KJIACC

BemecTBo u XuMH4YecKasi peakuus
[Tepuonuueckuii 3akoH. Ilepuonuueckas cuctema xumuueckux snementoB 1. V. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMepHOCTI/I B N3MECHEHHH CBOMCTB XMMHYECKNX DJIEMEHTOB MEPBLIX TpéX NnepruoaoB, Kaius,
KaJbliUgd U MX COEJAMHEHHH B COOTBETCTBUHU C IOJIOKEHHEM 3JIeMEHTOB B llepuoauueckoil cucreme u
CTPOCHUEM UX aTOMOB.
CrpoeHue BellecTBa: BUABI XUMUYECKOM CBSI3U. TUIBI KPUCTAIIIMUECKUX PEIIETOK, 3aBUCUMOCTb CBOICTB
BEIIECTBA OT THUIIA KpHCT&JIJIH‘IGCKOfI peHIéTKI/I U BHUA XUMHYECKOM CBSI3H.
Knaccugpukanus u HOMEHKJIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIUXCA K Pa3IMIHBIM KJ1accaM HCOPTaHUYCCKUX COCIII/IHCHI/Ifl, I'€HETHN4YCCKaAa CBA3b
HEOPraHMYEeCKUX BEIIECTB.
Knaccudukanus XuMHYECKHX PEaKIMi 1O pa3IMYHBIM MpU3HAKaM (10 YUCIYH COCTaBY YYaCTBYIOIIUX B
pEeaKkUMK BELIECTB, IO TEIIOBOMY 3(¢eKTy, M0 H3MEHEHHMIO CTEHNEHEW OKUCIEHUS XHMHUYECKHUX
AJIEMEHTOB, 10 OOPAaTHUMOCTH, IO YYacTHIO KaTaju3aropa). OJK30- U HSHAOTEPMHUUYECKUE DPEaAKIHH,
TEPMOXUMHUYECKHE YPABHEHUS.
[TonsTne o ckopoctu xumuyeckoil peakuuu. [loHsTHE 00 00OpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX
peakuusax. IloHATHE O TOMOTrEHHBIX W TeTeporeHHbIX peakuusx. [lonstue o karanuze. IlonsTHEe O
XUMHYCCKOM PABHOBCCHHU. q)aKTOpI)I, BJIMAIOINME Ha CKOPOCTHb XUMHUYECKOH pCakun M II0JIOKCHHC
XMMHUYECKOTO PaBHOBECHSI.
OKHUCIUTEIHLHO-BOCCTAHOBHUTEIILHEIE pcakuunu, BJ'ICKTpOHHBII\/JI OajlaHc OKHCIUTENBLHO-BOCCTAHOBUTEILHOMN
peakiuu. CocCTaBlIeHME YpPAaBHEHUN OKUCIMTEIbHO--BOCCTAHOBUTENIBHBIX PEAKLUN C HCIOJIb30BaHUEM
METO/1a 3JIEKTPOHHOT0 OaaHca.
Teopust >IEKTPONUTHUECKOW JIUCCOLMAIMU. ODIEKTPOJUTHI M HEINEKTPOIUTHL. KaTHOHBI, aHMOHBI.
MexaHnzm Aaucconanu BCUICCTB C pas3IMdYHBIMWU BUIAMU XUMHYECKOH cBs3u. CTeneHn JUcconualum.
CubHble U crabble AIEKTPOJIUTHI.
Peakiiuu monHoro oOMeHa. YCJIOBUs MPOTEKAHUsI PeaKIUii MOHHOTO OOMEHA, TOJIHBIE U COKpPAIlIEHHBIC
UOHHBIE ypaBHEHHUs peakuuil. CBOWCTBa KHCIOT, OCHOBAaHHH M cojieil B CBeTe MNpejncTaBlIeHUuN 00
INEKTPONUTHYECKON nucconnannu. KauecTBeHHbIe peakiiuu Ha HOHBL. [loHsATHE O THIpOIN3e comeil.

Xumuueckuii IKCnepumenm:
O3HAKOMJICHHE C MOJENSIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKHUX BEUIECTB — METAJIOB M
HeMeTalioB (rpaduTa M ajamasa), CIOKHBIX BEIIECTB (XJIOpHUIa HATpHs), MCCIETOBAHHWE 3aBUCHUMOCTH
CKOPOCTH  XHMHUYECKOW  peakmuu OT  BO3JEHCTBHS  pa3IMYHBIX  (DAKTOPOB, HCCIIECIOBAHHE
3JIEKTPOIIPOBOIHOCTUPACTBOPOB BELIECTB, MPOIIECcca IUCCOLUAIIMU KUCIIOT, eoYei U comeil (BO3MOKHO
HCIIOJIb30BaHUE BUJIEO MAaTEpHUaJIOB), MPOBEJIEHUE OIbBITOB, WIUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHUS
peakuuii MOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BbIIEIEHUE Ta3a, 0Opa3oBaHHWE BOJBI), OIBITOB,
WITIOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuil (ropeHue, peakuuu
pa3loKeHusl, COEJAMHEHHUs), pACO3HABaHHE HEOPraHMYECKHWX BEIIECTB C IMOMOINBI0 KauyeCTBEHHBIX
peakiuii Ha MOHBI, pelIeHHEe SKCIEPUMEHTAIbHbIX 3aay.

Hemeraaabl u ux COCAMHCHUA
OO0mrast xapakTepucTHKa TanoreHoB. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHbIE CTENIEHH OKHCIICHUSI.
Crpoenune u Gpu3HUeCcKre CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XMMHUYECKHE CBOMCTBA Ha MpPUMEPE



XJIopa (B3aUMOAEHUCTBUE C METalllaMH, HEMETaJllaMH, ILienodamu). XiopoBoaopod. ComnsiHas KHCIIOTa,
XUMUYECKHE CBOMCTBA, IMOJydYEHHE, NpUMEeHeHHue. JIecTBHE XJIopa M XJIOPOBOAOPOAA HA OPIraHU3M
yesoBeka. BaxHelme XJI0puabl U HXHAX0XKIEHUE B IPUPO/IE.
OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTEepPHbBIE
creneHu okucieHus. CTpoeHue u (u3nyeckue CBOWCTBA IMPOCTHIX BEIIECTB — KUCJIOPOJA U CEpBHI.
AnnoTpornHbie MOAU(PHUKALINN KUCIOPOIa U cepbl. XMMUYECKHE CBOMCTBA cepbl. CepoBOOPO/I, CTPOCHHE,
¢u3ndeckue U xumudeckue cBoicTBa. OKCUIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKcHIoB. CepHas
KHCIIOTa, (U3MuUecKue M XHWMHUYECKHe CBOicTBa (00mMe Kak MpPEJACTaBUTENs Kiacca KHUCIOT H
cneunduyeckue). XUMUYECKUE DPEAKLMH, JIeKALIMEe B OCHOBE IPOMBIIIICHHOTO CIOCO0a IMOJIyYeHMs
cepHoil kucnotel. [Ipumenenue cepHoid kucinotbl. CoJId CEpHOM KHUCIOTHI, KAUeCTBEHHAs peakiusi Ha
cynbdar-uoH. HaxoxxaeHue cepbl U €€ COeMHEHUH B MpUpoie. XUMHUECKOE 3arpsi3HEHUE OKPYKAIoLIeH
CpeAbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE MOXAM, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALICHHUS.
OO01mas xapakTepucTuKa 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUSATOMOB, XaPaKTEPHBIE CTEIICHU
OKHCIeHMs. A30T, paclpoCTpaHEHHE B INpHpoJe, (pusnueckue M xumuyeckue coicTBa. KpyroBopor
a3oTa B mpupoae. AMMHAK, ero pu3ndeckue U XUMHUYECKUE CBOICTBA, MoTydyeHue u npuMmeHenue. Comu
aMMOHUS, UX (U3UYECKUE M XUMHUYECKHE CBOICTBa, IpuMeHeHue. KauecTBeHHas peakius Ha MOHbI
aMMOHHS. A30THasg KHCJIOTa, €€ MoJydyeHHe, (U3UYEeCKHe M XUMHUYECKHE CBOiicTBa (00mue Kak
IpeACTaBUTENsl Kjlacca KHUCIOT M crenuduueckue). lVcrnonb3oBaHue HUTPATOB U COJICH aMMOHHS B
Ka4eCcTBE MHHEPAIBHBIX YHOOpeHHi. XUMHYECKOe 3arpsi3HEHHE OKPYKAIOUIeH Cpelbl COCIMHEHUSIMHU
a3oTa (KHUCIOTHBIE JOXIHM, 3arps3HEHHE BO3AyXa, IMOYBbl U BoJoEMOB). docdop, amnoTponHble
monudukamum Gochopa, ¢usnueckne u xummdeckue cpoiictBa. Okcun docdopa (V) u dochopras
KHCIIOTa, (PU3MYECKUe M XUMHMUYECKHE CBOWCTBa, mosyyeHue. lMcnonb3zoBaHue (ochaToB B KauecTBe
MHUHEPaAIBHBIX YIOOpEHUH.
OOmas xapakrepuctuka 31eMeHTOB IVA-rpynnbl. OcoOEHHOCTH CTpPOEHHMs aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHUS. YTIEepOJ, aTIOTPOIHbIE MOAN(DUKAIIUK, PACIPOCTPAHEHUE B IPUPOE, (PU3UIECKUE
U XUMHYeckue cBoiicTBa. Axcop6uus. Kpyrosopor yriepoma B npupoae. OKcuisl yriepoia, HX
¢uznyeckue U XUMHUYECKHUE CBOMCTBA, JCHCTBUE HA JKUBbIE OpPraHU3MbI, NOJYyYEHHE U NPUMEHEHHE.
DKoJoruueckre npoodiaeMsl, cBs3aHHble ¢ okcuaoM yriaepoaa (IV), runoresa riao0anbHOrO MOTEILICHUS
KJIMMaTa, MapHUKOBBIN 3((dekT. YronpHas KUcIoTa U €€ coyiv, uX (GU3NIeCKue U XUMHUIECKUE CBOMCTBA,
nojy4yeHue u npuMmeHeHue. KauecTBeHHas peakiust Ha kapOoHaT-HoHBI. lMcmnonb3oBanue kapOOHAaTOB B
OBITY, MEAMIIMHE, IPOMBILIIEHHOCTH U CEIbCKOM XO35HCTBE.
[TepBoHayanpHble MOHATHS 00 OpPraHMYECKHX BEILECTBaX KaK O COCIMHEHMSX yriepojaa (MeTaH, 3TaH,
STWJIEH, alleTUJIeH, 3TaHOJ, IVIMLEPHH, YKCyCHas Kuciaorta). [IpupoaHble HMCTOYHUKU YTIIEBOJOPOIOB
(yromp, npupoAHbIM ra3, HedTh), MPOAYKTHl HX MepepaboTku (OCH3UH), MX pOJb B OBITY U
IpOMBINUIEHHOCTH. [loHsTHE 0 OMONOrMuYecKHd BaXKHBIX BEILIECTBAaX: )KMpax, OeiKkax, yrieBojax — U UX
pOJIM B )KU3HM UYeloBeKa. MaTepruaibHOE €EAMHCTBO OPraHUYECKUX M HEOPTaHMYECKUX COSIUHEHHM.
Kpemuuii, ero ¢puznueckue u XMMHYECKHUE CBOMCTBA, MOIy4eHHE U TpuMeHeHne. CoeTMHEHUs] KpEMHMSI B
npupoge. O6mue npeacrasieHus o6 oxcunue kpemHus (IV) u kpemuueBoit kuciorte. CUIMKaThl, UX
UCIIOJIb30BaHUE B OBITY, B TMPOMBIIUIEHHOCTH. BakHeilline cTpouTenbHbIE MaTepualbl: KepaMmuKa,
CTEKJIO, IIeMEeHT, OeToH, xkene300eToH. IIpobGiembl 6e30MacHOrO HMCMHONb30BAHUS CTPOUTENBHBIX
MaTepuasoB B MOBCEIHEBHON KU3HU.

Xumuueckuii IKCnepumenm:
u3ydeHrue o0pa3lioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHUCIIOTHI, MPOBEACHNE KaueCTBEHHBIX
peakuii Ha XJIOPUI-UOHBI M HAOI0/IEHHE TPU3HAKOB UX MPOTEKAHUs, OIBITHI, OTpaXKaroliue pu3ndeckue
U XMMUYECKHE CBOMCTBA TaJIOT€HOB M HUX COEJAMHEHUN (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPUAIIOB),
O3HaKOMJICHHE C o0pasnamM XJIOpUAOB (TaJOreHUI0B), O3HAKOMJIEHHE C oOpasuamu cepbl U eé
COETMHEHUSIMU (BO3MOXKHO HCIOJb30BaHUE BHIEOMAaTepUaioB), HaOIIOJEHUE Tpolecca OOYIIIMBAHUS
caxapa IOJA [JEHCTBUEM KOHLIEHTPUPOBAHHONW CEPHOM KHUCIIOTBI, HM3YyYEHHME XUMHYECKHX CBOMICTB
pa30aBiIeHHON CEpHOM KHCIOTHI, IPOBEJCHHE KAaYECTBEHHOW peaklMH Ha cylb(ar- MoH U HaOIIoAeHHE
IpU3HaKa e€ MpoTeKaHusl, O3HaKOMJIEHHE C (PM3NUYECKUMU CBOIICTBaMU a30Ta, Gocopa U UX CoeTUHEHUN
(BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB), 0OpaszllaMu a30THBIX U (ochopHBIX ynoOpeHHil,
HoJy4deHue, coOupaHue, paclo3HaBaHHE M M3Y4YEHHE CBOWCTB aMMHaka, NMPOBEICHHE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHMS M (ocdaT-uOH M U3yuyeHUEe MPU3HAKOB MX IMPOTEKaHHs, B3aUMOJEHUCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCJIOTBI C MeJbl0 (BO3MOXHO HCIOJb30BAHHWE BHJICOMATEPHAIIOB),
U3y4eHHE MOJeNiell KpUCTAUIMYeCKUX pemeToKk anMasa, rpadura, QysuiepeHa, O3HAKOMIICHHE C
IPOIIECCOM aCOPOIMK PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTasa,



MoJlydeHue, coOMpaHue, pacrmo3HaBAaHUE ¥ M3yYEHHE CBOMCTB YIVIEKHCIOTO Tasa, MPOBEICHUE
KaueCTBCHHBIX pEaKIMii Ha KapOOHAT W CHUJIUKAT-WOHBI M W3YYCHHE NPHU3HAKOB WX NPOTEKAHUS,
03HAaKOMJICHHE C NPOAYKLUHEHW CUIMKATHOW MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMe «BakHellme HeMeTaulbl U UX COEAUHEHUS.

MeTa/liibl M MX COEIMHEHUS
OOmast xapakTepUCTUKAa XMMHYECKUX OJJIEMEHTOB — METAJUIOB HAa OCHOBAHUM HX TOJOXKECHHUS B
Ilepuoanueckoil cucreme xumuueckux sineMeHtoB JI. M. MenneneeBa u ctpoenus aromoB. CtpoeHue
MeTauioB. Metainyeckas CBsI3b U METAIMYECKass KPUCTAUIMUECKass PemI€TKa. DJIEKTPOXUMUUYECKUN
psaa HampsbkeHU MetauioB. Dui3nyeckue W XHMHYECKHE CBOMCTBa MeTayuioB. OOmme crnocoObl
MOJTy4eHUs] MeTaJuIOB. [IOHATHE O KOPPO3UM METAIOB, OCHOBHBIE CITIOCOOBI 3alTUTHI UX OT KOPPO3UHU.
Cnnagsl (CTalb, YYT'YH, JIOpaJIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIUICHHOCTH.
[[{emounble Metaibl: mosioxkeHue B Ilepuoanueckoil cucreMe XHMMHYECKUX daemeHToB [J[. U
MenneneeBa, CTpO€HUE UX aTOMOB, HaXOXJieHHE B mpuponae. Ousnueckre U XMMHUUYECKHE CBONCTBa (Ha
npumepe HaTpus U Kaiaus). OKCUAbl U TUAPOKCHUIBI HATPUs U Kaiud. [I[puMeHeHne menouHbIX METAIOB
U UX COCIUHEHUN.
[IlenoyHO3eMENBHBIE METAIJIBI MATHUM U KaJbLUK: MOJ0KEHUE B [lepnoanyeckoil cucteMe XUMUYECKUX
anemenToB /. M. MenneneeBa, CTpoeHME HUX aTOMOB, HaxoXJIeHHE B mnpupoae. dusnueckue u
XUMUYECKHE CBOMCTBA MarHusiu Kanblus. Baxkuelmme coequHenus Kanblus (OKCU, TUAPOKCHI, COJIN).
KécTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.
AmomuHuii: nonoxenue B llepuoanueckoil cucreme xumuueckux snemeHToB [I. M. Menneneesa,
CTPOCHHME aToma, HaxoXaeHue B npupone. Dusnmyeckue M XUMHUYECKHE CBOMCTBA aAJIFOMUHMSL.
AmMoTepHBIe CBOHCTBA OKCH/IA U THIPOKCH/IA AITFOMHIHHSL.
Keneso: nonoxenue B Ilepnonnueckoii cucreMe xumudeckux sineMeHToB Jl. 1. MenaeneeBa, crpoeHue
aToma, HaxOJIeHHe B npupojae. Pu3nueckue 1 XUMHUUECKHE CBOMCTBA skenie3a. OKCUIbI, THAPOKCUIIBI U
conu xene3a (IT) u xxenesza(lll), ux cocras, CBOWCTBA U MOTyYCHHUE.

Xumuueckuii IKCnepumeHm:
O3HAKOMJIEHHE ¢ 00pasliaMy METaJJIOB U CIUIaBOB, MX (PU3MUECKUMH CBOWCTBAMU, U3YUCHHUE PE3YIbTaTOB
KOPPO3UH METAUIOB (BO3MOKHO HCIOJIb30BAHUE BHJICOMATEPHAIOB), OCOOCHHOCTEM B3aMMOJICUCTBUS
OKCHJIa KaJblUsi M HATpUsi C BOJOW (BO3MOXKHO HCIOJB30BaHHE BHUAEOMATEPUANIOB), HCCIEIOBAaHUE
CBOMCTB JKECTKOM BOJBI, IIpollecca TOPEHHUS >Kele3a B KHUCIOopoAe (BO3MOXKHO HCIOJb30BAHUE
BUJIEOMATEPHUAIIOB), MPHU3HAKOB MPOTEKAHMS] KAYECTBEHHBIX PEAKUWA Ha HOHBI: MAarHus, KaibIlus,
ATIOMUHMUS, [IMHKA, JKele3a

(I) u xenesa (IIT), meau (II), HabmIOEHNE U OMHMCAHME TIPOLECCOB OKPANIMBAHHSA TIAMEHH HOHAMH
HaTpUs, KaJus U KaJublus (BO3MOXHO MCIOJIb30BaHUE BUIAEOMATEPUAJIOB), UCCIEA0BaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJA aJTIOMUHHUS M THAPOKCHJA LIMHKA, PEHICHUE HKCIIEPUMEHTAbHBIX 3a/1ay M0 TeME
«BaxkHenmmeMeTauibl U UX COEAUHEHHS.
XuMus 1 OKpy>Kawuass cpeaa
BemectBa 1 Marepuanbsl B IOBCEIHEBHOM JKM3HM 4YenoBeKka. be3zomacHoe HCMonb30BaHHE BELIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas moMOIIb MPU XUMUYECKUX 05KOTaX M OTPABICHUSX.
XVMHYECKOe 3arpsi3HEHNE OKpYXKartollei cpeapbl (IpeenbHast 10MyCTUMasKOHLIEHTPAllKs BEILECTB, /1ajee
— ITIK). Ponb xumun B pelieHun SKOJIOTHYECKUX MPoOIeM.
Xumuueckuii IKcnepumenm:
u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIIJIaBbl METAJIOB, MOIMMEPHBIE MAaTEPUATIBI).
Mesrwcnpeomemnnie céasu
Peanuzanuss MeXNpeAMETHBIX CBsI3€d MpU M3ydyeHUH XUMHA B 9 Kilacce OCYIIECTBISIETCS uepe3
HCITOJIb30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUN, TaK W MOHSATHHN, SBJSIOMUXCS CUCTEMHBIMHU
JUTSL OTJIEIBHBIX MIPEAMETOB €CTECTBEHHO--HAYYHOTO IIMKJIA.
OO01re ecTeCTBEHHO-HAy4YHbIE IMOHSATHS: HAy4yHBIM (akT, T'MIIOTe3a, 3aKOH, TEOpHs, aHAJIU3, CHHTE3,
KIacCU(UKaIUs, NEePUOANYHOCTh, HAONIOJCHUE, DKCIEPUMEHT, MOJEIHpPOBAHUE, M3MEPEHUE, MOJIENb,
SIBJICHHE, TAPHUKOBBINA d(DPEKT, TEXHOIOTHSI, MATEPUATIBI.
®usnka: Marepusi, aToOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKIHJ, HW30TOMbl, PaJHMOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUN 3apsi, MPOBOJHUKH, IOJYNPOBOJHUKU, AUDIEKTPUKH, (OTORIEMEHT,
BEIIECTBO, Telo, OOBEM, arperaTHoe COCTOSIHME BEIIeCTBA, Tra3, pacTBOp, pPacTBOPUMOCTb,
KpUCTAJIIMYECKAsl PEIIETKa, CIJIaBbl, (U3NYECKUE BEIWYMHBI, €JUHHIIBI HU3MEpPEHUs, KOCMUYECKOe
IIPOCTPAHCTBO, IAHETHI, 3BE37b1, CoNHIIE.
buonorus: ¢porocunres, npixanue, ouocdepa, IKOCUCTEMa, MUHEPATIbHBIE YA0OPEHUs, MUKPOIJIEMEHTHI,
MaKpORJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.



I'eorpadust: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJBI, MOJIE3HBIE MCKOMAaeMble, TOIUIUBO,
BOJIHBIE PECYPCHI.

TemaTnuyeckuii mjiaH.

8 kiace
Ne HaumenoBanue pasjaena Yacos no
n/n padoueii
nporpamMme
1 Beenenue. [lepBoHauanbHble XUMUYECKUE TTOHATHUS. 5
5 ATOMBI XMMHUYECKUX DJIEMEHTOB 10
3 [TpocTsie BemecTBa 7
4 CoenrHeHnsI XUMAYECKUX DIIEMEHTOB 14
5 H3MeHeHus, TpOUCXOSIINE C BEIIeCTBAMHU. 12
6. PactBopenue. PactBopsi. CBOICTBA pacTBOPOB AJIEKTPOJIUTOB. 19
7
Wrorosas koHTposibHasA paboTa 1
8 68
Hroro
9 kiace
Ne ni/m HanmenoBanue pasaeia Yacos no padouei
nporpaMmme
1. [ToBTOpEHNE OCHOBHBIX BOIPOCOB Kypca 8 Kiacca 6
2. Meramnbl 18
3. Hemerasisl. 25
4, Oprannueckue COeIMHEHHUS. 12
5. O600611eHre 3HaHUH| 0 XMMHH 32 KypC OCHOBHOM IIKOJIBI 5
6. Uroro 66




