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INOACHUTEJIbBHAS 3AIINCKA

PabGouas ImporpamMmma 110 XuMnuHn 8-9 xnaccoB cocTaBjcHa Ha OCHOBE:

e DenepanpHoro 3akona ot 29 nexabdbps 2012 roga, Ne273 (Denepanbhbiii 3akoH «O6 o6pasoBanuu B PDy);

o denepanbHOI0 roCcy1apcTBEHHOr0 00Pa30BaTEILHOTO CTaHapTa OCHOBHOTO 00111ero oopasosanus (PLOC O0O0);
e [IpumepHoii mporpamMmsbl 1Mo XuUMuu it 8-9 kiaccoB o0meodpazoBaTebHbIX yupexaenuid, aBtop H.H. Napa (Xumwus. Paboune mporpaMMel.
[Mpenmernas nuaus yaeOnuko [.E.Pym3utuca, @.I'. ®enpamana 8-9 kiraccer: yued. mocodue mis odmeodpazosar. opranusanuii/ H.H Iapa. -

3-e u3n.,nepepad.-M.: [Ipocsemienune, 2019. -48c.), pekoMeHA0BaHHON MuHKCTEpcTBOM 00pa3oBaHus U HayKu PO;
e  OcHOBHOI 00pa30BaTEIILHON MPOrpaMMbl OCHOBHOTO 001ero oopazosanust ' BOY OOIII ¢. Mansriii Toskai;,
e yyeOHoro wana 'bOY OOI c. Mansiii Tomnkai;

® MOJIOKEHHSI 0 paboueit mporpamme, pazpadorarnroro B [BOY OOIII ¢. Mansrii Tonkai.

Oowan xapakmepucmuka yueoH020 npeomema

B copeprxannu 1aHHOTO Kypca IpeICTaBICHbI OCHOBOIOIATAIONINE TEOPETUIECKUE CBEICHHS [0 XUMHH, BKIIOYAIONINE H3yYeHUE COCTaBa i CTPOCHHUS
BEIIIECTB, 3aBUCUMOCTH X CBOWCTB OT CTPOEHHUSI, UCCIIEI0BaHNE 3aKOHOMEPHOCTEH XUMUUECKUX MPEBPAILEHUH U MyTel yrpaBJIeHUs] UMU B LEIIX
IMMOJIYYCHH BEIIECCTB, MAaTCPUAJIOB, SHCPTHUHU.
ConeprkaHue yueOHOTo MpeIMeTa BKII0YAET CBEIEHUS 0 HEOPraHUYECKHX BEIECTBAX, UX CTPOSHUH U CBOMCTBAX, a TAK)KEe XUMUYECKUX IMpolLeccax,
MPOTEKAIOINX B OKpYyxatommeM Mupe. Hanbonee cioxuble ameMenTs! DyHIaMEeHTaNbHOTO S/1pa CoAep KaHusl 00I1ero oopa3oBaHus 0 XUMHH, TaKHUe,
KaK OCHOBBI OPIraHUYECKOM U MPOMBIIIJICHHON XUMHUH, IEPEHECEHBI B IPOrpaMMy cpeHel (MoHoi) 001eo0pa3oBaTebHON MIKOJIBI.
Teopernueckyro OCHOBY U3Y4E€HHSI HEOPraHUYECKON XMMHUH COCTABIIIET aTOMHO-MOJIEKYJIIPHOE y4eHue, nepruoanyeckuii 3akoH .M. Menneneesa ¢
KPaTKHUMHM CBEICHUSMH O CTPOSHHH aTOMOB, BUJJaX XUMHUYECKOH CBSA3H, 3aKOHOMEPHOCTSX MPOTEKAHUU XUMHUECKUX PeaKlnii, CBOICTBAX, MOJYyYEeHHUH,
IMPUMEHCHUN METAJIJIOB, HEMETAJIJIOB 1 UX COG)II/IHeHI/Iﬁ, 3HAKOMCTBO C Ba)KHEHIIINMU OpPraHM4€CKNMH BCIICCTBAMU
B u3yuenun kypca 3HauuTENIbHA POJIb OTBOJUTCS XMMUYECKOMY SKCIIEPUMEHTY: MTPOBEJCHUIO MTPAKTUYECKUX U Ja0OPATOPHBIX PabOT M OMMCAHUIO X
pe3yIbTaTOB; COOIIOACHUIO HOPM U TIPABWIT TTOBEJICHHUS B XHMUYECKHX JTA0OPaTOPHSIX.
OCHOBHbIE Yeu N3y4eHUs] XUMHUU HalpaBJICHBI:

® Ha 0ce0eHuUe 8adCHewuX 3HaHull 00 OCHOBHBIX MOHATHUSIX M 3aKOHAX XMMHUH, XUMHUYECKOH CHMBOJIHKE;

® Ha osnadenue ymenuamMy HabIoJaTh XMMUYECKHE SBICHUS, IPOBOAUTH XUMHUUECKUH 3KCIIEPUMEHT, IPOU3BOIUTH pACUEThl HA OCHOBE
XUMHUUYECKHX (OpMYJT BELIECTB U YPAaBHEHUH XUMUUYECKUX pEaKLnii;

® Ha pazeumuée NMO3HABATCIIbHBIX HHTCPCCOB U MHTCIUICKTYaJIbHBIX CIIOCOOHOCTEH B nponecce NpoBCACHUA XUMUYCCKOTI'0 9KCIICPUMCHTA,
CaMOCTOATCIIbHOI'O HpI/I06peTeHI/ISI 3HAHUU B COOTBETCTBHH C BO3HHKAOIIMMHU ) KU3HCHHBIMUA HOTpe6HOCTHMI/I;

® Ha gocnumanue OTHOILIEHUS K XUMHH KaK K OZTHOMY U3 ()yHJIaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY 0011e4eI0BEYeCKON
KYJIBbTYPBI;


https://fzrf.su/zakon/ob-obrazovanii-273-fz/
https://fgos.ru/

® HA npuMeHeHue NOTYYeHHbIX 3HAHUU U yMeHull sl 0€30IMacHOT0 UCTIOIB30BaHMS BEIIECTB M MAaTEPHUAIIOB B OBITY, CEIBCKOM XO3SHCTBE U Ha
MIPOU3BOICTBE, PEIICHUS MPAKTHUECKUX 3a/1a4 B TIOBCETHEBHON KU3HH, MPEAYNPEKACHUS IBICHUNM, HAHOCSIINX BPE/l 3I0POBBIO YEJIOBEKA
OKpYXKaroIee cpee.
OnmHO# M3 BaKHEHIITNX 3a1a4 OCHOBHOTO 00I1ero 00pa30oBaHus SBISAETCS IMOJATOTOBKA 00yUYaIOINUXCs K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY
YKU3HEHHOTO 1 TpodeccnoHanbHOro myTH. OOydarmuecs J0KHB HAYYHThCS CAMOCTOSITEIBHO CTABUTh LIETH U ONPEISNIATh MTyTH UX IOCTHXKEHUS,
HCITOJIH30BaTh MPUOOPETEHHBIN B IIIKOJIC OTBIT B PEATbHOM JKU3HH, 32 paMKaMH y4eOHOTO Tpoliecca.
XuMus Kak y4eOHBIH MPEMET BHOCHUT CYIIECTBEHHBIN BKJIA]l B BOCIIUTAHUE M PA3BUTHE OOYJAIOIIMXCS; OHA MTPU3BaHA BOOPYKUTHh UX OCHOBAMH
XUMUYECKUX 3HAHHUM, HEOOXOIUMBIX ISl TOBCETHEBHOM JKU3HH, 3aJI0KUTh QYHIAMEHT IS JalbHEHIIIETO COBEPIICHCTBOBAHUS ITHX 3HAHUH, a TAKKE
Croco0CTBOBaTH OE30MACHOMY MTOBEICHUIO B OKPY KAIOIIEH cpesie U OepeKHOMY OTHOIIECHUIO K Hel. Pa3BuTre mo3HaBaTeIbHBIX HHTEPECOB B
MIPOIIECCE CAMOCTOSTEIHFHOTO MPHOOPETEHHS XUMHUYECKUX 3HAHUH M UCIIOJIb30BAaHUE PA3IMYHBIX HCTOYHUKOB HH(POPMAIIMU, B TOM YHCIIS
KOMIBIOTEPHBIX.
Bocnuranue yoexAeHHOCTH B IIO3UTUBHOMN POJIM XUMHUHU B dKU3HU COBPEMEHHOTO 00IIECTBA, HEOOXOAMMOCTH XUMUYECKH TPAMOTHOTO OTHOILICHUS K
CBOEMY 37I0POBBIO U OKPYIKAIOIIEH cpejie.
Mecmo yueonozo npeomema 6 yueOHoM niane
B o6pazoBatenbHOI porpamMme 1Mo XMMHUM Ha U3y4eHUE XUMUU B 8 U 9 Ki1accax OTBOAMUTCSA IO 2 Yaca B HeJlelro, 68 4acoB B roJl B K&XKJIOM Kilacce.
Peanu3anus qaHHOH MpOrpaMMbl CIIOCOOCTBYET MCIIOIB30BAHUIO Pa3HOOOPa3HbIX ()OPM OpraHH3AIMH YIeOHOTO MPOIlecca, BHESAPESHUIO COBPEMEHHBIX
METOJIOB OOYUYECHHS U MeJarOrMueCKuX TEXHOIOTUH.
N3yuenue yueOHOro npeagmera peajausyercs Ha ocHope Y MK:
e [E. Pymutuc, ®.I'. ®enpaman § knacc, M., «IIpocsemenne» 2020
e ['E. Pymutuc, ®.I'. ®enpaman 9 xnacc, M., «IIpocsemenne» 2020

Pe3ynomamul oceoenus yueoHoz0 npeomema
OcHoBHOM (hopMOIi OpraHu3ayy y4eOHOro Impolecca sBIIeTCs KIacCHO-ypOUuHasi CUCTeMa. B kauecTBe TOMOIHUTENbHBIX (DOPM OpraHu3aiu
00pa3oBaTeNBLHOIO MPOIIEcca UCIIONB3YETCsl CHCTeMa KOHCYIbTAlMOHHOM MOJIEPIKKH, MHANBUIYAIBHBIX 3aHATHH, CAMOCTOSITEIbHAS PadOTa yUalUXCsl
C MCTI0JIb30BaHUEM COBPEMEHHBIX HH(OPMALIMOHHBIX TeXHOJorui. OpraHu3anus CONpPOBOXKIEHUS yUallliXCsl HAlpaBjeHa Ha CO3/1aHKe ONTUMAaIbHBIX
yCJI0BUN 00yYEeHHUS; UCKITIOUEHHE ICUXOTPaBMHUPYIOLUX (PaKTOPOB; COXpPaHEHHE MCUXOCOMATUYECKOTO COCTOSHUS 3710POBbS YUALIUXCS; pa3BUTHE
MOJIOKUTEILHOW MOTUBALIMM K OCBOCHUIO NIPOTPaMMBbI; Pa3BUTHE UHIMBUIYATbHOCTH M OJJAPEHHOCTH KaXKI0ro peOeHKa.
Pabouas mporpamma npeaycmarpuBaeT (GOpMUPOBAHHE y yUaAIIUXCsI 001Iey4eOHbIX YMEHHUIl M HABBIKOB, YHHBEPCAJIbHbIX YUeOHBIX AeiicTBUIl 1
KJIIOYEBBIX KOMIIETEHIMIi: YMEHUE CAMOCTOATEIIEHO 1 MOTUBUPOBAHHO OPraHNW30BBIBATh CBOK) NTO3HABATENBHYIO AEATEIbHOCTD; UCIOJIb30BAaHUE
9JIEMEHTOB MPUYUHHO-CIIEJICTBEHHOTO U CTPYKTYPHO-()YHKIIMOHAJIBHOTO aHAJIN3a; OIpeIesIeHIE CYITHOCTHBIX XapaKTepPUCTUK U3Y4aeMOro 00bEKTa;
YMEHHE Pa3BepHYTO 0OOCHOBBIBATH CYXKJIEHUS, 1aBaTh ONpeeNieHus], MPUBOAUTDH JOKA3aTEIbCTBA; OIIECHUBAHHE U KOPPEKTUPOBKA CBOETO MOBEICHUS
B OKPY’KaOIIEM MUDE.
Pe3yabTaThl udydyeHus: kypca «Xumus. 8 kiaace», «Xumus. 9 Kiaace» npuBesieHbl B pa3zeine «peboBaHus K YPOBHIO OJITOTOBKU BBITYCKHUKOBY,
KOTOPBIH IMOJIHOCTBIO COOTBETCTBYET cTaHAapTy BToporo nokosieHust ®I'OC. TpeboBanus HanpaBIeHbI HAa PEAIN3aLUI0 CUCTEMHO-/IeSITeIbHOCTHOTO, U
JIMYHOCTHO-OPUEHTHPOBAHHOTO MTO/IX0/I0B; OCBOECHHE YYAIIMMHUCS UHTEIJIEKTYAIbHOW U MMPAKTUYECKOW I€ATEIbHOCTH; OBJIAJICHNE 3HAHUSAMU U
YMEHUSIMH, BOCTpEOOBaHHBIMU B TIOBCEAHEBHOM KU3HH, MO3BOJISIOIIMMHI OPUEHTHPOBATHCS B OKPYXKAIOIIEM MUPE, 3HAUUMBIMHU JJISl COXpaHEHHUS
OKpY’KaroIlel cpesibl U COOCTBEHHOT'O 3/10POBbSL.

Ilnhanupyemvie pezynomamot uzyuenus yuedHo2o npeomema
Buvinycknuk nayuumcs:



® OIHCHIBATH CBOWCTBA TBEPBIX, JKUAKHX, Fa3000pa3HbIX BELECTB, BBIACIAA UX CYLIECTBEHHbIE IPU3HAKY;

® XapaKTepU30BaTh BEIECTBA II0 COCTAaBY, CTPOCHHUIO M CBOMCTBAM, YCTAHABIMBATh IPUYMHHO-CIECACTBEHHBIC CBS3W MEXKIY NaHHBIMU
XapaKTepUCTUKAaMU BEILECTBA;

® pacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKHMX HOHSTHUH: aToOM, MOJIEKYJa, XUMUYECKUH 3IJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO,
BaJICHTHOCTb, MCIIOJIb3Yys 3HAKOBYIO CHUCTEMY XMMMH;

® 1300pakaTh COCTaB MPOCTEHUIINX BEIIECTB C MOMOIIBIO XUMHUUECKUX (OPMYIT U CYITHOCTh XMMHYECKHX PEAKIHi C TOMOIIBI0 XUMHUYECKUX
YPaBHEHU;

® BEIYHCIIATE OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, a TAK)KE MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHHUSAX;

® CPaBHUBATh 110 COCTABY OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, COJIN;

e Kj1accU(UIMPOBATh OKCHUJIbI 1 OCHOBAHUS 10 CBOWCTBAM, KUCJIOTBI M COJIU — IO COCTaBY;

® OIUCHIBATH COCTAB, CBOMCTBA M 3HAYEHUE (B IPUPOJIE U IPAKTUYECKOHN 1eATEIbHOCTH YeJIOBEKa) IPOCTHIX BEIIECTB — KUCIOPOAa U BOJOPOA;

® [10JIb30BaThCs J1A0OPATOPHBIM 000PYJOBAHUEM U XMMUYECKOH MOCY0H;

® [[POBOJIUTH HECJIOKHbIE XMMUYECKUE OIBITHl U HAOJIIOJIEHUS 3a U3MEHEHHEM CBOWCTB BEILECTB B IPOILIECCE HMX IPEBpAIICHUI; cOOJII0IaTh
MpaBUjIa TEXHUKU O€30MaCHOCTH NIPU MPOBEICHIH HAOIIOACHUN U OTIBITOB;

® Pa3JINYaTh HIKCIEPUMEHTAIBHO KUCIIOTHI U ILEJI0YH, NOJb3YACh HHANKATOPAMH; OCO3HATh HEO0X0AUMOCTh COOIII0IEHHs Mep 0€30I1aCHOCTH IIpU
00palleHN! C KUCIOTaMH U I1EI0YaMHu.

¢ KnnaccuuiupoBats MHOr000pa3re XMMUYECKUX PEaKIHi

e I3y4yuT CcBOICTBa METAJIOB, HEMETAJVIOB U UX COCIMHEHHUI

BBINYCKHUK noyuyum 603mMO0HCHOCIb HAYYUMbCA'

® IpaMOTHO 00paIIaThCs C BEIIECTBAMU B MIOBCEIHEBHOM KHU3HH;

® 0CO3HaBaTh HEOOXOAUMOCTb COOJIIOICHHSI TPABUI SKOJIOTHYECKH OE€30MaCHOT0 MOBEACHUS B OKpYXKaroIlel MpUpOIHON cperie;

® [IOHUMAaTh CMBICI U HEOOXOAMMOCTh COOJIIO/IEHUS NpPEINUCaHUi, MpeasaraéMblX B MHCTPYKLUSAX IO HCIOJIb30BAHUIO JIEKAPCTB, CPENICTB
OBITOBOM XUMHH H JIP.;

® 1ICTI0JIb30BaTh NPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHTHOCTH MPU BHITIOJIHEHUH MCCIIE0BATEIbCKUX MPOEKTOB MO N3YUYEHHIO CBOMCTB, CIIOCOOOB
MIOJIy4EHUS U pacllO3HABaHUs BELIECTB;

® pa3BUBAaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTh, UCIOJIB3YS CPEJICTBA YCTHOIO U MMCHbMEHHOTO OOLIEHUS, POSBISATH TOTOBHOCTh K YBaXKEHHIO
MHOM TOYKH 3pEHHUS IPU 00CYKIEHUU PE3y/IbTaTOB BHINIOJIHEHHON pabOThI;

® 00BEKTHBHO OLIEHUBATh MH(OPMAIMIO O BEIIECTBAX M XUMHMUYECKHX IMpPOIecCcaX, KPUTHUECKH OTHOCUTHCS K ICEBJIOHAYYHOW HH(OpMaluy,
HE100pOCOBECTHON peKilaMe, KacaroIIencs: HCIIOJIb30BaHMsI Pa3InYHbIX BEIIECTB.

Ilepuoauyecknii 3aKOH U EPHOAMYECKAS] CUCTeMa XUMHYeCKHUX d1eMeHTOB [[.U. Menneneesa. CTpoeHue Beunecrsa.

BbInyCKHUK Hayuumcs:

e KJlacCU(UIUPOBATh XMMHUECKHUE JIEMEHThl Ha METaJUIbl, HEMETaJIbl, DJIEMEHThI, OKCUABI U THJIPOKCHJIBI KOTOPBIX aM(QOTEpHBbI, 1 UHEPTHHIE
AJIEMEHTHI (ra3bl) AJIsl OCO3HAHUS BaXXHOCTHU YIOPSIIOYEHHOCTH HayYHBIX 3HAHUM;

® pacKpbIBaTh CMbICH Nepuoanyeckoro 3akona /[.11. Menneneesa;

® ONHCHIBATH U XapaKTEPU30BaTh TAOIUUHYIO (POPMY MEPHOAMUYECKON CHCTEMbl XUMUYECKHX 3JIEMEHTOB;

® XapaKTEpU30BaTh COCTAaB ATOMHBIX SIJEP U PACIPEIEICHUE YUCIIA SJIEKTPOHOB 110 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMUYECKHUX 2JIEMEHTOB MaJIbIX
IIEPUOJOB NIEPUOJUIECKON CUCTEMBI, a TAKKE KalIMs U KaJIbLIUS;

® pa3MyaTh BUIbl XMMUUYECKOM CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HEMOISAPHYIO U METAUIMUECKYIO;

® 1300pakaTh SJIEKTPOHHBIE (POPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMHUECKUMHU CBSA3SIMU PA3HOTO BHJIA;



® BLISIBJISITH 3aBHCIMOCTh CBOMCTB BEIIECTBA OT CTPOCHUS €r0 KPUCTAJUTMYECKOUW pereTKu (MOHHOM, aTOMHOM, MOJICKYJISIPHON, METaJUTHYECKOM );

® XapaKTepU30BaTh XUMHUUYECKHE AJIEMEHThl M WX COCIUHEHUS Ha OCHOBE IMOJIOKEHHUS JIEMEHTOB B MEPUOIUYECKON CHUCTEME M OCOOEHHOCTEH
CTPOCHHS UX aTOMOB;

® OIMMCBIBATHL OCHOBHBIC MPCAIIOCBUIKA OTKPBITHUA I[I/I MCHIIGJIGGBLIM NEpUOANYCCKOro 3aKOHa U HCpHOHH‘-ICCKOfI CUCTEMblI XHUMHWYCCKHUX
3JIEMEHTOB M MHOT000pa3HyI0 HAYYHYIO JESTEIbHOCTh YUCHOT'O;

® XapaKTEepU30BaTh HAyYHOE W MHUPOBO33PEHUECKOE 3HAYCHHUE MEPHUOJMYECKOr0 3aKOHA M MEPUOJUYECKON CHCTEMbl XMMUYECKHUX 3JIEMEHTOB
J.1. MeHaeneena;

® 0CO3HABaThb HAay4dHblE€ OTKPBITUS KaK pE3yJbTaT AJUTENbHBIX HAONIOJIEHUHN, ONBITOB, HAYYHON TMOJEMHKH, MPEOJIOJIEHUSI TPYIHOCTEH U
COMHEHHIA.

BbINyCKHUK noIyYum 603mMoHcHOCMb HAYYUMbCA '

® OCO3HaBaTh 3HAUYEHUE TEOPETUUECKUX 3HAHUM JIJIsl IPAKTUYECKOM NEATEIbHOCTH YEJIOBEKA;

® OMMCHIBATh U3YYEHHBIE OOBEKTHI KaK CUCTEMBbI, TPUMEHSS JJOTUKY CHCTEMHOT'O aHalln3a;

® [IPUMEHATh 3HAHHUS O 3aKOHOMEPHOCTSAX IMEPUOJUYECKON CHUCTEMBbl XMMHUYECKUX D3JIEMEHTOB Ui OOBSCHEHUS M MPEABHICHHUS CBOICTB
KOHKPETHBIX BEILIECTB;

® pa3BUBaTh HH()DOPMAIMOHHYIO KOMIIETEHTHOCTD ITOCPECTBOM YTITyOJICHHS 3HAHUN 00 UCTOPHH CTAHOBJICHHUSI XUMUYECKON HAYKH, €€ OCHOBHBIX
MOHATHA, IEPUOANYECKOT0 3aKOHA KaK OJIHOTO M3 BXKHEUIITNX 3aKOHOB IIPUPO/IBI, & TAKKE O COBPEMEHHBIX JIOCTHXKEHUSX HAYKU M TEXHUKHU.

MHoroo0pa3ue XUMHYeCKUX pPeaKIuii.

BoinmyckHuUK Hayuumes:

® O0BSCHATH CYTh XUMHUUYECKUX MTPOLIECCOB;

® Ha3bIBaTh IPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMUUYECKUX PEaKLIUii;

® YCTaHABJIMBATh NPUHAJIEKHOCTh XUMUUECKON pEeaKIMK K ONPEIETICHHOMY TUITY IO OAHOMY U3 KJIacCH(PUIIMPOBAHHBIX IPU3HAKOB!

1) mo yucity ¥ cOCTaBy UCXOJHBIX BEIIECTB U MPOJYKTOB peakluu (peakluy COeIMHEHUs, pa3IoKEeHuUs, 3aMeIlIeHNs 1 0OMEHa);

2) 1O BBIJICJIEHUIO WJIU MOTJIOLICHUIO TEIIOTHI (Peakuu SK30TEPMUYECKHUE U SHAOTEPMUUECKUE);

3) 0 U3MEHEHHUIO CTENEeHEN OKUCIEHUSI XUMUYECKUX IEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIINHN);

4) mo oOpaTuMOCTH Mpoliecca (peakiuun 00paTuMbIe 1 HeOOpaTHMBbIE);

® Ha3bIBaTh (PAKTOPBHI, BIUAIONINE HA CKOPOCTh XUMHUECKUX PEaAKIINA;

® Ha3bIBaTh ()aKTOPBHI, BIUAIONINE HA CMEIIEHHE XUMUYECKOTO PABHOBECHS;

® COCTaBJISITh YPABHEHMS 3JIEKTPOJIUTHYECKON JTHCCOLMALMM KHUCIIOT, LIEJII0YEH, COJIEH; MOJIHBIE U COKPAIllCHHbIE NOHHBIE YPaBHEHUs PEaKIUN
oOMeHa; ypaBHEHUS OKHCIUTEIBHO - BOCCTAHOBUTEIbHBIX PEAKIIN;

® [IPOrHO3UPOBATh MPOJYKTHl XMMHMUYECKHX peakiuil mo Qopmynam / Ha3BaHMSAM HCXOJHBIX BEIIECTB; ONPEAEIATh MCXOJHBIE BEILIECTBA IO
¢dbopMynaM / Ha3BaHUSAM MPOJYKTOB PEAKIUY;

® COCTaBJIATh YPaBHEHHUs PEaKLUH, COOTBETCTBYIOIIMUX IOCIIEOBATEILHOCTH («IIETIOUKE») MPEBpAIleHNl HEOPraHUYEeCKUX BELIECTB PAa3JIMYHbBIX
KJIACCOB;

® BBISIBJIATH B IPOLIECCE DKCIIEPUMEHTA IPU3HAKU, CBUACTENBCTBYIOINE O IPOTEKAHNN XUMHUYECKON peaKuu;

® TOTOBUTH PACTBOPHI C OMPEJAEICHHON MACCOBOM 10JIei paCTBOPEHHOTO BEIIECTBA;

® OIIPEIENIATh XapaKTep Cpeabl BOAHBIX PACTBOPOB KHUCIIOT U LIEJIOYEH 10 U3MEHEHUIO OKPACKU UHINKATOPOB;

® [IPOBOJUTH KaUECTBEHHBIE PEAKIIUH, TIOATBEPKAAIOIINE HAINYUE B BOJHBIX PACTBOPAX BEILECTB OTIEIbHBIX KATHOHOB U aHUOHOB.



BBINYCKHUK noayyum ¢03mM0MHCHOCHb HAYYUMbCA

® COCTABJIATH MOJICKYJIAPHBIC U MMOJIHBIC HOHHBIC YPABHCHUS 11O COKPAIICHHBIM NOHHBIM YPABHCHUSM;

® IPUBOJAUTH IIPUMEPHI PEAKIUHI, TOATBEPKAAIOIINX CYIIECTBOBAHUE B3AMMOCBA3U MEK1Y OCHOBHBIMH KJIACCAMH HEOPTaHUYECKHUX BEIIECTB;

® [IPOrHO3UPOBATH PE3YIbTATHI BO3ACUCTBUS Pa3IMUHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOH PEaKINu;

® [[POTHO3UPOBATh PE3Y/IbTATHI BO3ACUCTBUS PA3IMUHBIX ()aKTOPOB HA CMELIEHUE XUMUYECKOTO PAaBHOBECHSI.

MHuoroo0pa3ue BelecTB.

BoInycKHUK Hayuumca:

® ONIPENENATh MPUHAJICHKHOCTh HEOPraHMYECKUX BEUIECTB K OJHOMY U3 HM3yYEHHBIX KIJIACCOB/TPYII: METalIbl U HEMETasllbl, OKCHJIbI,
OCHOBaHMS, KUCIIOTBI, COJIU;

® COCTaBIIAThH (DOPMYIIBI BEIIECTB MO0 UX HA3BAHUSIM;

® OIIPCACIIATh BAJICHTHOCTD U CTCIICHDb OKUCJICHUA 3JICMCHTOB B BEIICCTBAX

® COCTaBJIAITh (1)OpMy.HI>I HCOPTaHNYCCKUX COGI[I/IHGHI/Iﬁ M0 BAJICHTHOCTAM M CTCICHAM OKHUCIICHHUA BJICMCHTOB, a TaKXKC 3apsjaM HOHOB,
YKa3aHHbBIM B TaOJIMIIE pACTBOPUMOCTHU KHUCIIOT, OCHOBAHUI U COJIEH;

® 00BSACHATh 3aKOHOMEPHOCTH HM3MEHEHUS (PU3UYECKHX M XMMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB M MX BBICHIMX OKCHJIIOB, 00pa30BaHHBIX
3JIEMEHTaMU BTOPOTO U TPETHETO MEPUO/IOB;

® Ha3bIBATh OOIIME XUMHUYECKHE CBONCTBA, XapaKTepHBIE ISl TPYII OKCHUJIOB: KUCIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX.

® Ha3bIBaTh OOIIIME XUMHUYECKHE CBOICTBA, XapaKTepHBIE /Ul KaK0T0 KJIacca BEIIECTB;

® [IPUBOJUTH IPUMEPHI PEAKLUNA, TOATBEPKIAIOIINX XUMHUUECKIE CBOICTBA HEOPraHUYECKNX BELIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUM U COJEH;

® OIIPE/ICIIATH BEIIECTBO — OKUCIUTEND U BEIIECTBO — BOCCTAHOBUTENb B OKUCIUTEIBHO — BOCCTAHOBUTEIIbHBIX PEAKIIUSX;

® COCTaBJIATh HJIEKTPOHHBIIN OaiaHC M0 MPEeATI0KEHHBIM CXEMaM peaKIuii;

® [IPOBOJIUTH JJa0OPATOPHBIE OMBITHI, TOATBEPKAAIOIINE XUMUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUMYECKUX BEIECTB;

® [IPOBOJIUTH J1a0OPATOPHBIE OMBITHI MO MOJIYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB: BOAOPOA, KUCIOPO/Ia, YIIEKUCIIOro ra3a, aMMHaKa;
COCTAaBJISITh YPAaBHCHHA COOTBCTCTBYIOIIUX pCaKHHﬁ.

BbINyCKHUK NOJXYYHT 603MOHCHOCHb HAYUUMBCA

* IPaMOTHO 00palaThCs ¢ BEIIECTBaMU B IOBCEITHEBHOM JKU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIOICHHSI TPABUII SKOJIOTHMYECKH O€3011acHOT0 TOBECHUS B OKpY KaroIlel MpUpPOIHOM cpene;

¢ IIOHUMAThb CMBICII U HGO6XO)II/IMOCTB CO6J'IIOI[CHI/I$I HpGI[HI/IcaHI/II\/JI, npeaiaraCMbolX B HMHCTPYKOHUAX IO HCIIOJIB30BAHUIO JICKAPCTB, CPCIACTB
OBITOBOM XMUMHUU U JIp.;

¢ UCIIOJBb30BATh HpI/I06peTéHHBIe KIITFOYEBBIC KOMIICTCHTHOCTH ITPU BBIITOJTHEHHUU HCCIICIOBATCIIbCKUX ITPOCKTOB 11O U3YUCHUTO CBOfICTB, CI10co00B
MIOJIyYEHUS U pacliO3HABaHUs BELIECTB;

¢ pa3sBUBAaTb KOMMYHHUKATUBHYIO KOMIICTCHTHOCTbL, HMCIIOJIB3YysA CPEACTBa yCTHOI\/'I A TIMCHMEHHOM KOMMYHUKAIIUA IIPpU pa60Te C TEKCTaMH
y4yeOHUKa U JONOJHUTENBHON JTUTEepaTypoid, CIpaBOUYHBIMU TaOJIMIIaMH, MPOSABIATH TOTOBHOCTh K YBaXEHHUIO MHOM TOUKU 3pEHMS MPHU OOCYKICHU U
pPEe3yIbTAaTOB BHIMIOJHEHHON paOOTHI;

* 00BEKTUBHO OLIEHMBATh MH(OPMAIMIO O BEIIECTBAX M XUMHUYECKUX IPOIECCaX, KPUTHUECKH OTHOCUTHCS K IICEBIAOHAYYHOH HH(OpMaIm,
He00pOCOBECTHOM peKIiaMe, KacaroIIecsl UCIIOJIb30BAHHUS PAa3TUIHBIX BEIIECTB.

* 0CO3HaBaTh 3HAYEHNUE TEOPETUUECKUX 3HAHUH IS MPAKTUUYECKOM IEATEIBHOCTH YEI0BEKA;

* OIIUCBIBATH N3YYEHHbIE OOBEKTHI KaK CUCTEMBI, TPUMEHSS IOTUKY CHCTEMHOTO aHAJIN3a;

¢ INPUMCHATHL 3HAHHUA O 3aKOHOMCPHOCTAX HGpHO,Z[H‘-IGCKOﬁ CHUCTEMBI XHUMHUYCCKHX OJJICMCHTOB IJIA OOBSCHEHHS U NpCaABUICHUA CBOMCTB
KOHKPETHBIX BELIECTB;



* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTh IIOCPEICTBOM YIIIYOJIEHUS 3HAHUM 00 UCTOPUN CTAHOBJICHUSI XMMUYECKOI HayKH, €€ OCHOBHBIX
MOHATUH, IEPUOANYECKOTO 3aKOHA KAK OJHOT0 U3 BaKHEUIINX 3aKOHOB MPUPOJBI, a TAKKE O COBPEMEHHBIX TOCTUKECHUAX HAYKU U TEXHUKU.

* COCTaBJISATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS IO COKPAILEHHBIM HOHHBIM YPABHEHUSIM;

* IPUBOJUTH IPUMEPBI PEAKIUIA, TOATBEPKAAIOIINX CYIIECTBOBAHUE B3AUMOCBSI3H MEXTY OCHOBHBIMH KJIACCAMU HEOPTAHUYECKUX BELIECTB;

* IPOTHO3UPOBATH PE3YIbTAThl BO3ACHCTBUSI Pa3IMUHbIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XMMHUUYECKOM peaklnu;

* IPOrHO3UPOBATH PE3YIbTATHI BO3JACHCTBUS Pa3IMUHBIX (DAKTOPOB HA CMEIICHHE XUMUYECKOTO PAaBHOBECHSI.

* IPOrHO3UPOBATh XUMUYECKHUE CBOKMCTBA BEIIECTB HA OCHOBE UX COCTABa U CTPOCHUS;

* IIPOrHO3MPOBATh CIIOCOOHOCTH BEIIECTBA IPOSBIATH OKHUCIUTENIBHBIE MM BOCCTAHOBUTENIBbHBIE CBOMCTBA C YYETOM CTENEHEH OKHCIICHUS
3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB;

* BBISBJISITH CYIIECTBOBAHME N'EHETUYECKON B3aUMOCBSI3M MEXKY BELIECTBAMHU B PANlY: IIPOCTOE BEIIECTBO — OKCUJ — I'MAPOKCHJL — COJIb;

* OPraHU30BbIBATh, IPOBOJUTH YUEHUYECKHE MPOEKTHI IO UCCIEJOBAHUIO CBOKMCTB BEUIECTB, UMEIOIINX BaKHOE MPAKTUYECKOE 3HAYCHUE.
BrINyCKHUK MTOTYyYAT BO3MOKHOCTh HAYYUTHCS:
* IPaMOTHO 00palaThCs C BEIeCTBaMU B IOBCEIHEBHOM JKU3HH;
* 0CO3HABaTh HEOOXOAMMOCTD COOJIIOICHHSI TPABUII SKOJIOTUYECKH O€3011aCHOTO TIOBEACHNUS B OKPYKAIOIIEH MPUPOTHON Cpeie;
* IOHUMATh CMBICII U HEOOXOAUMOCTh COOIIOICHHUS TPEINTUCaHU, IIpeAIaraéMbIX B MHCTPYKIUSAX 110 UCIOIb30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM
XUMHH U JIP.;
* UCIIOJIB30BATh MIPHOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH MPHU BHITOJHEHUH UCCIIEOBATENLCKUX IPOEKTOB 10 U3YUEHHUIO CBOMCTB, CIOCOO0OB
IIOJIy4YEHUS U PACTIO3HABAHHUS BEIIECTB;
* pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YsI CPEACTBA YCTHOW U MUCHbMEHHON KOMMYHUKAILIUU MIPH paboTe ¢ TeKCTaMu y4yeOHUKA U
JOTIOTHUTEIBLHOM JIUTEpaTypOu, CIPaBOYHBIMH TaOIUIIAMHU, TIPOSIBISATH TOTOBHOCTH K YBKEHUIO HHOW TOYKHU 3PEHUS MPU 00CYKICHUH Pe3yIbTaTOB
BBITIOTHEHHOU PabOTHI;
* 00BEKTUBHO OIIEHWBATH HH(POPMAIIUIO O BEIIECTBAX U XMMHYECKUX MPOIECCaX, KPUTHUYECKH OTHOCUTHCSA K TMICEBIOHAYYHOM MH(POPMAIIHH,
HeZ0OPOCOBECTHO pekiiamMe, Kacarolielcs UCIOb30BaHUs PA3IMYHBIX BEIIECTB.
* OCO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM JIJI IPAKTUYECKON JEATENBHOCTH YEI0BEKa;

* OMUCHIBATH N3YYCHHBIE OOBEKTHI KK CUCTEMBI, TPUMEHSISI IOTUKY CUCTEMHOTO aHAIN3a;
* IPUMEHSITH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOANUECKON CUCTEMbl XUMUYECKUX DJIEMEHTOB ISl OOBSICHEHUS U MPEIBUICHUS CBOMCTB KOHKPETHBIX
BEILIECTB;
* pa3BUBaTh HHOOPMALMOHHYIO KOMIIETEHTHOCTh IIOCPEICTBOM YIIIyOJIEHUS! 3HaHUM 00 HCTOpUU
CTAaHOBJICHUS] XMMUYECKON HAYKH, €€ OCHOBHBIX MOHATUN, TEPUOINYECKOT0 3aKOHA KaK OJTHOTO U3 BAXKHEUILINX 3aKOHOB MPUPO/IbI, a TAKKE O
COBPEMEHHBIX JIOCTHKCHHUSAX HAYKUA U TEXHUKH.
* IPUBOJUTH IPUMEPHI PEAKIUI, TOATBEPKAAIOIINX CYIIECTBOBAHUE B3AUMOCBSI3U MEXKIY OCHOBHBIMH KJIACCAMHU HEOPTAHUYECKUX BELIECTB;
* BBISIBJISITh CYIIECTBOBAHME ME€HETUYECKON B3aUMOCBSI3H MEXK/1y BEIECTBAMH B PSy: POCTOE BEIIECTBO - OKCHJT - THIPOKCHU]] - COJIb;
* OPraHU30BbIBATH, IPOBOJUTH YYEHUUECKHE IIPOEKTHI M0 UCCIIEOBAHUIO CBOMCTB BELIECTB, UMEIOIINX BAXXHOE ITPAKTUYECKOE 3HAYEHHUE.
JIuunocmmuule, memanpeomemmusle u npeoMemmusle Pe3yabmamol 0C60EHUA yUeOH020 npeomema « Xumusy»

JIMYHOCTHBIMU pE3yJIbTaTaMU U3YUYECHUS NpeaMeTa «XUMUS» ABISIOTCS CIEAYIOIINE YMEHUS:
- Bociuranue poccuiickoil rpak1aHCKOM UICHTUYHOCTH: TTAaTPUOTU3MA, JTIOOBH M yBakeHHe K OTeuecTByY, 9yBCTBO TOPIOCTH 3a cBOKO Ponuny, 3a
POCCUICKYIO XUMHUYECKYIO HAYKY
- ®opMHpOBaHKE L[ETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHKH, a TAKKE
COLIMATILHOMY, KYJTbTYPHOMY, SI3BIKOBOMY M TyXOBHOMY MHOT000pa3nio COBPEMEHHOTO MUpa



- ®opMHpOBaHNE OTBETCTBEHHOI'O OTHOIICHHUS K YUEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE MOTHBALIUU K
00y4YEeHMIO U TIO3HAHUIO, BEIOOPY MPO(GUIBHOTO 00pa30BaHus HA OCHOBE MH(OPMAIMH O CYLIECTBYIOUIMX MPO(ECCUsIX U JIMIHBIX MPOo(ecCHOHATBHBIX
npennoureHuii. OCO3HaHHOMY TOCTPOEHHUIO HHINUBUAYAIBHBIX 00pa30BaTEIbHBIX TPACKTOPHUI C YUETOM YCTOMYMBBIX MTO3HABATEILHBIX HHTEPECOB

- (hopMupoBaHHE KOMMYHUKAaTHBHON KOMIIETEHIIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO — UCCIIeI0BATEIbCKOW, TBOPUECKON 1
IpYTUX BUAAX ACSITEIbHOCTU

- ®opMHpOBaHUE U MOHUMAHKE IEHHOCTH 3/I0POBOTO U 0€3JI0MacTHOrO 00pasa )KU3HH, YCBOCHUE MPABIWII MHIUBUAYAILHOTO U KOJUIEKTUBHOTO
0€3011acHOT0 MOBEICHUS B UPE3BbIUAMHBIX CUTYALUSAX, YTOXK/IAIOIIUX KU3HU U 3[I0POBBIO JIIO/IeH

- ®opMUpOBaHHE MTO3HABATEIILHON HHPOPMAITMOHHOMN KYIbTYphl. B TOM 4mCIie pa3BUTHE HABBIKOB CAMOCTOSTEIILHON paOOThI ¢ yUeOHBIMU TTOCOOHSIMH,
KHUTaMU, IOCTYITHBIMUA HHCTPYMEHTAMU U TEXHUYECKUMU CPEACTBAMH UH(POPMALIMOHHBIX TEXHOJIOTUN

- ®opMHPOBAaHNE OCHOB HKOJIOTHYECKOTO CO3HAHMS HAa OCHOBE MPU3HAHMS LIEHHOCTH KU3HU BO BCEX €€ MPOSBICHUAX U HEOOXOIUMOCTH
OTBETCTBEHHOTO , OEPEXKHOT0 OTHOLIEHHS K OKpY’Karollei cpeze

-Pa3BuTHE rOTOBHOCTH K PELICHUIO TBOPUYECKUX 33]1a4, YMEHHE HaXOUTh a/IeKBaTHbIE CIIOCOOBI OBECHUS U B3aUMOJICHCTBUE C TAPTHEPAMU BO
BpeMs y4eOHOM 1 BHEY4eOHO 1eATeIbHOCTH, CIIOCOOHOCTH OIICHUBATH MPOOIEMHBIE CUTYAIlUH

MeTanpeaMeTHBIMH PE3yJIbTaTaMU U3yYeHHS Kypca «XUMHE SIBIAETCS (OPMHUPOBAHUE YHUBEPCATBHBIX yaeOHbIX aAericTBuil (YVY /).
losznasamenvuvie YVJ|:

- CamocCTOSTeTEHO OOHAPYKUBATH U (OPMYIUPOBATE YUSOHYIO MMPOOJIEMY, OPEACIIATE IENb YUeOHOU NesTeIbHOCTH, BEIOUPATh TEMY PaOOTHI
- BoigBurats Bepcuu perienus npo0iaeMbl, 0CO3HABATh KOHEUHBIN PE3yabTaT, BHIOMPATh U3 MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA
JOCTUKEHUS LIEITH.

- CocTaBisaTh (MHIUBUAYATBHO WM B TPYIIIE) TUIAH PEIICHUS TPOOIEeMbI (BHIIOTHEHUS MPOCKTA).

- Paborast o niany, cBepsTh CBOU AEMCTBUS C LENbIO U, TPU HEOOXOIMMOCTH, UCTIPABIIATH OLIMOKH CAMOCTOATEIBHO.

- B nuanore ¢ yunrenem coBepIIEHCTBOBATh CAMOCTOSTENILHO BEIpaOOTaHHbIE KPUTEPUU OLIEHKH.

Kommynuxamuenvie YV/{:

- CaMOCTOSITETLHO OPTaHU30BBIBATh YU€OHOE B3aUMOACHCTBHUE B IpyMIie (ONpeAesTh 00IHe LeNH, paclpeaessITh POiIH, J0rOBapUBaThCs IPYT C
JIPYTroM | T.1.).

CpenctBoM GpopMHPOBAaHUS KOMMYHUKATUBHBIX Y'Y [l ciyXaT TEXHOJIOTH MTPOOJIEMHOr0 Ananora (modyxIaroInii 1 MoABOAALINM Juanor) u padorta B
MaJbIX TpyImax, a TAakKe UCIIOJIb30BAHHUE HA YPOKaX AJIEMEHTOB TEXHOJOTUHU MPOAYKTUBHOIO UTEHUSI.

IIpeaMeTHBIMM pe3yabTaTaMH U3yUYEHUS peaMeTa «XUMUsD) SBISIOTCS:

- (popmupoBaHUE EpBOHAYATBHBIX CUCTEMAaTU3UPOBAHHBIX MTPEICTABICHUM O BEIIECTBAX, X MPEBPAILEHUSX U MPAKTUYECKOM IPUMEHEHHH;
OBJIQJICHUE MMOHATUMHBIM AIapaTOM U CUMBOJIMYECKHUM SI3bIKOM XUMUU;

- 0OCO3HaHHE 0OBEKTHBHO 3HAYMMOCTH OCHOB XMMUYECKOW HAyKH Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMU S, XUMUUYECKUX MPEBpaLIEHUI

OpPraHUYeCKHUX U HEOPraHMYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBIIEHHH HBOW M HEXXUBOH NPHUPOJIBL; YIIIyOJIeHHEe IPeACTaBICHUN O

MaTepuaibHOM €AMHCTBE MUDA;

- OBJIQJICHUE OCHOBAMHU XHMHYECKOM IPaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATh U OOBEKTHUBHO OLEHUBATD )KU3HEHHBIE CUTYAllUH, CBSI3aHHBIE C
XUMHEH, HaBbIKaMu 0€3011acHOr0 0OpaleHtsl ¢ BEIECTBAMH, UCIIOJIb3YEMbIMH B IIOBCEAHEBHON KU3HU; YMEHUEM aHAJIM3UPOBATh U IJIAHUPOBATh
HKOJIOTHYECKU Oe30IacHOe MOBEICHHUE B LENAX COepEXEHUS 30POBbs M OKPYKAIOLIEH Cpe/Ibl;

- (opmupoBaHUE YMEHUI yCTaHABIMBATh CBSI3U MEXKY peaibHO HAOII0AAaeMbIMU XUMUYECKUMU SIBJICHUSIMH U TIPOLIECCAMMU, TPOUCXOSIIMMHU B
MHUKPOMHUPE, OOBACHATH IPHYUHBI MHOT000pa3ns BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOEHUS, & TAK)KE 3aBUCMOCTb ITPUMEHEHUS
BEIIIECTB OT X CBOMCTB;

- IPUOOPETEHUS OIBITA HCIIOIB30BAHMS PA3INYHBIX METO/I0B U3yUCHHUs BEIIECTB; HAOIIOICHHS 3a UX MTPEBPAILECHUSIMH ITPU POBEIECHUH HECIIOKHBIX
XUMHUYECKUX IKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM J1ab0paTOpHOTO 000PYI0BAHUS U TPHOOPOB;



- YMEHHE OKa3bIBaTh MEPBYIO MOMOIIL IPU OTPABICHUAX, 0’)KOTAaX U IPYTUX TPaBMaX, CBSI3aHHBIX C BEIIECTBAMU M JJAOOPATOPHBIM 000pPYI0BAaHUEM;
- OBJIaZICHUE TIPUEMaMU pabOThI ¢ UH(OpPMAIHel XUMUYECKOTO CO/IepKaHusl, IPEICTaBICHHON B pa3Ho ¢opme (B BUAE TeKCTa, GOPMYIL, TPapHKOB,
TaOJIMYHBIX JTAHHBIX, cXeM, (hoTorpaduii u ap.)
- CO3/1aHUE OCHOBHI 1151 (POPMHUPOBAHUS UHTEPECA K PACIIMPEHUIO U YIITyOIeHUI0 XUMUYECKUX 3HaHUH U BEIOOpa XUMHH KaK MPO(QUIBHOTO MTpeaMeTa
IIPU [IepexX0/ie Ha CTYIEHb CPEeAHEero (IOJIHOT0) 001Iero oopa3oBaHusl, a B JajibHEHIIIEM U B KauecTBe cepbl cBoe MpoheCcCHOHATBHOM 1eATeNbHOCTH;
.- popmupoBaHue MpeaCcTaBICHHUA O 3HAYCHUH XUMUYECKON HAyKH B PELICHUH COBPEMEHHBIX 3KOJIOTMYECKHUX MPOOIIEM, B TOM YHCIIE B
MPEIOTBPALICHUH TEXHOTCHHBIX U AKOJIOTHYECKUX KaTacTpod.
Obwan xapakmepucmuka yuedHoz2o npoyecca:
OcHogHble mexHOo102uU 00yYeHUA:
[Tporpamma kypca «XUMHI» TOCTPOEHA Ha OCHOBE CIUPATBHOIN MOJIENH, TIPEAYCMaTPHUBAIOLIEH MOCTENIEHHOE PAa3BUTHE U YIITYOJIECHHE TEOPETUUECKUX
MIpe/ICTaBICHUM NP JTMHEITHOM 03HAKOMJICHUHU C SMIIUPUUYECKIM MAaTEPHAIIOM.
[Ipeobnanarommmu popMaMu TEKYIIETO KOHTPOJIS SIBJISIOTCS CAMOCTOSITENIbHBIE M KOHTPOJIbHBIE pa0OTHI, pa3IMYHbIE TECTOBBIE (POPMBI KOHTPOJIS.
[TpoMexyTOUHBII U UTOTOBBIA KOHTPOJIb MPOBOJUTCS B OpPME KOHTPOIBHBIX pabOT U TECTOB.
Cooepocanue Kypca xumuu 8 Knacc.

Ne Paszaeqasl nporpamMmmel KoanuectBo yacos KounvecTBO
n/n KOHTPOJIbHBIX
padot
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1 OcHoBHbIe TIOHATHS XUMKHK (YpoBeHb aToMHO — | 54 (51 + 3 »aca 2 6
MOJICKYJISIPHBIX PE3EPBHOTO BPEMEHH)
MIpEACTABICHUI)

2 [Tepuonnueckuii 3aKOH U TIEPUOIUYECKAS 7 1 -
cHucTEMa

xumMudeckux aaementoB .. Menaeneena.
Crpoenue aToma

3 CtpoeHue BemecTBa. XUMHUIECKas CBSI3b 7 2 -

UTOTO 68 5 6

B aBTOpCKYyIO NporpaMMmy BHECEHBI HEKOTOPbIE U3MEHEHUSI.

PesepBHoe Bpems (5 yacoB) MCIIOIB3YETCS CIEAYIOLIMM 00pa3oM:

- 1yac — Ha mpoBeeHue obo0IaoIIero ypoka no treme «llepBoHayanbHble XUMUYECKUE TTOHATUS»

- lyac - Ha peleHe pacueTHbIX 3a7au «HaxoxxeHre MaccoBOM 01U PAaCTBOPEHHOI'O BELLIECTBA B PACTBOPE.

Boruncnenue Maccbl paCTBOPEHHOTO BEILIECTBA M BOJIBI JUIsl IPUTOTOBIIEHUS! paCTBOPA ONPEAEIEHHON KOHLIEHTPALUN»

- 1 yac - Ha mpoBeeHNEe 00600IIAIOIIEro YpoKa o TeMe «BakHeilue Ki1acchl HEOPraHMYECKUX COSTUHEHUI

- 1yac — Ha IpoBeieHNE 0000IIAIOIIETO YPOKa 32 KypC XMMHUU 8 Kiiacca

- 1 yac — Ha poBe/IeHUEe UTOTOBOM KOHTPOJILHOW pabOTHl 3a KypC XMMHH § Kilacca

OO0ocHoBaHMe: NTPU U3yYEHUU Ha3BaHHBIX TEM HEAOCTATOYHO BPEMEHU JIJIsl MPOBEACHUS 0000IIAIOIINX YPOKOB U YPOKOB 110 PELICHUIO PACYETHBIX U
Ka4yeCTBEHHBIX 3a/1a4, a YPOKHU 3TH HEOOXOJMMBbI, TaK KaK HalpaBJICHbl HA pealln3alliio BXXKHEHIINX TpeOOBaHUH K 3HAHUSAM YJalUXCsl — IPUMEHEHHE
MIOJIYYE€HHBIX 3HaHUH /JIs1 BBINOJIHEHUS TPEHUPOBOYHBIX YIPA)KHEHUH U MOATOTOBKE K KOHTPOJIbHOM padore. Obob1aroiiee paboThl MO3BOISIOT
BBISIBUTH CTETIEHb OBJIA/ICHUS YYalllUMUCS 3HAHUSIMU 110 OCHOBHBIM BOIIPOCAM Kypca OpraHMYecKoW XMMHUH; TOTOBHOCTH K caye OI'D mo Xxumuu.
®opMyIMpoBKa Ha3BaHUM pa3JesioB U TEM COOTBETCTBYET aBTOPCKOM Imporpamme. Bee npakruueckue paboThl, 1eMOHCTpAIUH, JaOOPaTOPHbIE OIBITHI
B3STHI U3 MTPOrpaMMbI Kypca xumuu i 8-9 kinaccoB aBropa H.H. 'apa.

Paszpnen 1. OcHOBHBIE TOHATHA XMMHH (YPOBEHb ATOMHO- MOJIEKYJISIPHBIX NIPeACTABJICHMIT)

[Ipenmer xuMuu. XuMUS Kak 4acTh €CTECTBO3HaHMA. BelecTBa 1 ux cBoiicTBa. MeTo/ bl O3HAHUS B XUMHUH: HAOJIOCHNE, SKCIIEPUMEHT.
[Tpuemsl 6e30macHoO paboThl ¢ 000pynOBaHUEM U BelecTBaMu. CTpoeHue MmiiaMeHn

Yucrele BemecTBa U cMecu. CrocoObl OUMCTKH BEIIECTB: OTCTauBaHUE, (PUIBTPOBAHUE, BHITAPUBAHUE, KPUCMANNUZAYUSA, OUCTHUIAYU.
duznyeckue U XUMUUECKHE BIeHUS. XUMHUYeCKre peakiuu. [Ipu3Haku XMMUYECKUX peaklui U YCIOBUS BOSHUKHOBEHUS U TEUEHUS XMMHUECKUX
peaKuui.

ATOMBI, MOJIEKYJIBI U HOHBI. BeriecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJIsipHOTO cTpoeHus. Kpucrannuueckue u amop(HbIe BEIIeCTBa.
Kpucrannuueckue pemeTk: HOHHas!, aTOMHAsi U MOJIEKYJISIpHasl. 3aBUCHUMOCTb CBOMCTB BELIECTB OT THUIIA KpUCTAJUIMYECKOM pemeTku. IIpocTsie n
CJIO’KHBIE BEIECTBA. XMMUYECKHUM 2J€MEHT. MeTalisl 1 HeMeTasulbl. ATOMHas €IMHULA Macchl. OTHOCUTENIbHAS aTOMHAs Macca. SI3bIk XUMHUH. 3HAKU
XMMHUYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BellecTBa. XuMudeckue popmyisl. OTHOCHTENbHAS MOJIEKYIApHas Macca. KauecTBeHHBIH 1
KOJINYECTBEHHBIN COCTAB BellecTBa. BoruncieHne no xummudeckuM gpopmysnaM. MaccoBas 1011 XMMUYECKHUX 3JIEMEHTOB B CII0KHOM BELIECTBE



BanenTtHocTh XUMHUYECKUX 371eMeHTOB. Onpe/iesieHrne BaJICHTHOCTH 3JIEMEHTOB 1o (popmyrnam OuHapHbIX coenuHeHuil. CocTaBieHue
XUMHYECKHUX (GOPMYJI IO BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE Y4eHHE. 3aKOH COXpaHEeHUs1 Macchl BemecTB. JKu3Hb u aesrenbHocTh M.B. JloMmonocoBa. Xumuyeckue ypaBHEHHUS.
THUIIbI XUMHYECKUX PEAKLINI
I[IpakTuyeckue padborTbl:

o [IpaBuia TexHUKU 6€30MACHOCTU U PabOTE B XUMUIECKOM KaOWHETe. 3HAKOMCTBO C JIA0OPATOPHBIM 000PYIOBAHUEM.

e OuucTKa 3arpsA3HEHHON IOBAPEHHOMU COJIU.
PacuerHble 3a1aun. BeranciieHne OTHOCHTEIFHONW MOJISKYIISIPHOM Macchl BemiecTBa o popmysie. BoraucieHue MaccoBO# J10JIH JIEMEHTa B
XUMHUYECKOM COCAMHEHHUH. Y CTAaHOBJICHHUE MpocTeiei GopMyIbl BelecTBa 0 MaCCOBBIM JIOJISIM AJIEMEHTOB. BbIunclieHus: 0 XUMHUYECKUM
YPaBHEHUSIM MAaCChl WJIM KOJMYECTBA BEUIECTBA IO U3BECTHOM MACCE WJIM KOJIMYECTBY OJHOTO U3 BCTYIAIOIINUX WJIU MTOTYyYAIOUIMXCS B PEAKLIIUHI
BEILIECTB.

Kucnopon. Haxoxnenue B mpupoje. [lonydenne kuciaopoaa B 1a00paToOpuu U MPOMBINIIEHHOCTH. DU3NYECKHE U XMMUYECKHUE CBONCTBA
kucinopoja. ITpumenenue kucnopoaa. Kpyrosopot kuciopoaa B npupoae. O30H, alioTponus kuciopoja. Bo3ayx u ero cocras. 3amura
aTMoc(epHOro BO3/lyxXa OT 3arpsi3HECHUH.

Bogopona. Haxoxnenue B mpupoje. [lonydenue Bomgopoaa B 1abopatopuu U NPOMBIIUIEHHOCTH. DU3nyecKrue 1 XUMUYECKHEe CBOMCTBA
Bozopoaa. Bomopon — BocctanoBuTenb. Mepbl 6e3omacHoCTH 1pu padboTe ¢ BogopoaoM. [Ipumenenue Bogopoa.

Boga. MeTosbl onpenesiennst coctaBa BOJbl — aHAINU3 U cuHTe3. OU3ndecKkre U XMMHUECKHUe CBOICTBa BOJIbl. Bosa B mpupoe u criocoOb! ee
OUMCTKHU. Adpanust BoJibl. XUMHYECKHE CBOMCTBA BOJIbI. [IpuMenenue Bobl. Boma — pactBoputens. PacTBopumocTs BeriecTB B Boje. OnpenencHue
MacCOBOM J0JIM PACTBOPEHHOI'O BEILIECTBA.

KonuuectBennbie oTHomeHus: B xumuu. KonraectBo Bemnectsa. Moib. Mossipaast macca. 3akoH ABoraapo. MoJsspHbIil 00beM Ta30B.
OTtHOcuTeNbHAS MIOTHOCTH Ta30B. OOBEMHBIE OTHOIICHUS Ta30B MPU XUMHYECKUX PEaAKIIHSIX.

Bakneiimume kiaccbl HeopraHudeckux coenuHennii. OKCuapl: coctaB, kiaccudukanus. OCHOBHBIEC U KUCIOTHBIE OKcuibl. HoMeHkmatypa
okcu10B. usnueckrne U XUMUYECKUE CBOMCTBA, IOJy4eHUE, IPUMEHEHUE OKCUIOB.

IMuapoxcunel. Knaccudukanus ruapokcunoB. OcHoBanus. Cocras. lllenoun u HepactBopuMbie ocHoBanus. Homenknatypa. dusnueckue u
XUMHUYECKHEe CBOICTBa ocHOBaHM. Peaknus nelitpanuzanuu. [lonyuenue. [Ipumenenne. AMdoTepHbIE OKCUIBI U THIPOKCH/IBI

Kucnotsr: cocra, kiaccudukanus 1 HOMeHKIaTypa. OU3NUYECKHE U XUMUYECKHUE CBONCTBA KUCIOT. BEITECHUTENBHBIN sl METAIIIOB

Conu: coctas, knaccubukanus 1 HoMeHknarypa. dusndeckre U XUMUYECKUE CBOMCTBA cosiell. PacTBOpuMOCTh coleil B Bojie. XUMUYECKHE
CBOMCTBa coJiell criocoObl oayyeHus conell. [Ipumenenue conei

I'enernueckas cBsA3b MEK1y OCHOBHBIMU KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Paznen 2. [leproanyeckuii 3aK0H M NepuoINUYecKas cucremMa xumuiecknx 3jieMmeHToB [[.M.Menaeseesa. Ctpoenune atoma

[TepBbie MOMBITKY KIaCCU(PUKAITIN XUMHIECKUX JIeMeHTOB. [IoHITHE O Tpymax CXOJHBIX MJIEMEHTOB. ECTECTBEHHBIE CEeMEMCTBA IIETOYHBIX
METaJUIOB U TraJIOr€HOB. biaaropoHele rassi.

[Tepuoanueckwuii 3akon /1. 1. Menneneesa. [lepnonnueckas cuctemMa Kak €CTECTBEHHO-Hay4YHas KJIIACCU(PUKAINSA XUMHIECKUX dJIEMEHTOB.
Tabnuunas hopma mpencraBiaeHus KiaccuGuKaiysi XMMUIeCKIX 1eMeHTOB. CTpykTypa Tabmuis! «llepuonnyeckas cicTeMa XUMHYECKHX dJIEMEHTOB
. Y. MenneneeBa» (kopoTkas ¢popma): A-u b- rpynmbl, mepruoasl. Du3ndecKuii CMBICT MTOPSIAKOBOTO 3JIEMEHTa, HOMEpa Mepruoa, HoMepa TPyIIbI
(nnst snemeHTOB A-rpymm).

Crtpoenue aToma: siApo M 3JeKTpoHHas 0007049ka. COCTaB aTOMHBIX SiIep: MPOTOHBI M HEUTPOHBI. M30TOMEI. 3apsiq aTOMHOTO siipa, MacCOBOE YMCIIO,
OTHOCHUTEINbHAsl aToOMHasi Macca. CoBpeMeHHasi OpMYyTUPOBKA MOHATHUS «XUMHUYECKHIA AIIEMEHT.



DnexTpoHHas 000JI0UKa aToMa: MOHATHE 00 SHEPreTUYECKOM YPOBHE, €T0 €MKOCTH. 3aIll0JIHEHNE 3JIEKTPOHHBIX CI0EB y aToOMa 3JIEMEHTOB
NEpBOTO — TpeThero nepuooB. CoBpemMeHHas GOPMYIHPOBKA NEPUOTUYECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akoHa. Hayunsle noctmwxkenus .M. MenneneeBa: ucnpaBieHle OTHOCUTEIBHBIX aTOMHBIX Macc, IEPECTaHOBKH
XUMHUYECKUX IEMEHTOB B iepuoaudeckon cucreme. JKusnp u nearensHocts . . Menneneesa.

Ctpoenue aroma. CocTaB aTOMHBIX sifiep. DIEeKTpoHbI. M3oTombl. CTpoeHHE 3JEKTPOHHBIX 000JI09eK aTOMOB TIEPBBIX 20 3JIEMEHTOB
nepuoanudeckon cucremsl 1. . Menneneesa.

JlabGoparopHble onbIThI. B3anMoieiicTBUE THIPOKCH/IA [IMHKA C pACTBOPAMHU KUCJIOT U IIEJI0YEH.

Paznen 3 Crpoenne Bemects (7 4)
3JICKTpOOTpI/IHaTeJIbHOCTL XUMHYECKUX 3J1eMEHTOB. OCHOBHEIE BHJIbI XUMHAYECKOU CBSI3U: KOBaJICHTHAS HCTIOJIAPHAsA, KOBAJICHTHAA IIOJIApHAad,
HOHHas. BaJleHTHOCTB 2JIEMEHTOB B CBETE AIICKTPOHHOU Teopuu. CTeneHb OKUCIeHus. [IpaBuiia onpeieieHus CTEIeHH OKUCIEHUS DJIECMEHTOB.

Cooepotcanue Kypca xumuu 9 knacc

Ne Pa3zgesansl nporpamMmmel Kouun4yecTBo yacos KouunyecTBo KouunvecTBo

n/n KOHTPOJIbHBIX NMPAKTHYECKUX
pador pador

1 MHoroo6pa3ue XUMHUECKUX PEaKIHi 16 2 2

2 MHuoroo6pasue BemecTB 43 2 5

3 Kpatkuit 0030p BaXHEHIITNX OPTaHUUYECKUX BEIIECTB 9

UTOro 68 6 7

Pazgen 1. MHOroo6pasue XuMH4ECKUX peaKkiui
Krnaccudukanusa XuMHUECKUX peaklui: peakui COeTUHEHNUS,
pas3noxeHusi, 3amelneHus, oOmeHa. OKHMCIMTENbHO-BOCCTAHOBHUTEIbHbIE peakuuu. OKUCIUTENb, BOCCTAaHOBUTENb, IPOLECCHl OKHUCICHHUS |
BoccTaHoBJeHHs. CocTaBIeHNE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI C IOMOIIBI0 METO/1a JIEKTPOHHOI 0 OaaHca.
TennoBble 3pGEKThl XUMUYECKUX peakiuid. DK30TepMUYECKHE M SHAOTEPMHUYECKHE peakiuu. TepMOXMMHUYecKHe ypaBHEHHUs. Pacyérbl mo
TEPMOXUMHUYECKUM YPABHEHUSIM.
CKOpOCTh XMMMUYECKUX peaklnid. PakTOphl, BIMSIOIIME HA CKOPOCTh XUMUYECKUX peakiuil. [lepBoHavabHOE NMpeACcTaBIEHUE O KaTalus3e.
O6parumbie peaknun. [ToHATHE 0 XMMHYECKOM paBHOBECHH.
XUMHUECKUE PEaKIMH B BOJHBIX PACTBOPAX. DIEKTPOIUTHI U HEANEKTPOouThl. MoHbl. KaTnoHbI 1 aHWOHBL. [ uopamuas meopus
pacmeopog. DNEKTPOIUTHIECKAs TUCCOLUALUs KUCIOT, OCHOBAaHUI
u coneit. Ciabble U CHIIbHBIE 3NIEKTPOIUTHL. CTeTeHb IUCCOLUAIHH.
Peakiiun nonHOro oOMeHa. Y cIoBHS TEUCHHsI peaKIuii HOHHOTO
oOMeHa 110 KOHIa. XMMHMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHWYECKUX COCIMHEHUIl B CBETE NPEACTaBICHUN 00 3IEKTPOIUTUYECKOM




JUCCOLIMAIMU U OKUCIIUTEIBHO- BOCCTAHOBUTENIBHBIX PEAKLIHSX.

Ilonamue o eudponusze coeii.

JdemoHcTpanmuu:

[Ipumepsl 3K30- U SHAOTEPMUYECKUX peaKLMil. B3auMoaelcTBue HIUHKA C COJISTHOM U YKCYCHOM KHCIIOTOM. B3anMoielicTBrE rpaHyIMpPOBaHHOIO LIMHKA
Y IIMHKOBOM IBUTH C COJISTHOM KucIoTol. B3aumoneticteue okcuaa menu (II) ¢ cepHOl KMCIIOTO#M pa3HOM KOHIICHTPAIMH MPH Pa3HBIX TeMIEpaTypax.
I'openue yris B KOHLIECHTPUPOBAHHOM a30THOM KUCJIOTE. ['OpeHue cephl B pacILIaBICHHOM cenuTpe. McnbTanue pacTBOpOB BELIECTB Ha
3NEKTPUYECKYIO TPOBOJAUMOCTb. J[BUKEHUE HOHOB B 3JIEKTPUYECKOM ITOJIE.

IIpakTHyeckne padboThI:

N3yueHune BIusHUS YCIOBUM IPOBEICHUS] XUMHUECKOW pEaKIIMKU Ha €€ CKOPOCTb.

Pemrenue skcniepuMeHTaNbHBIX 3aa4 10 Teme «CBONCTBA KUCIIOT, COJIEH M OCHOBAHUM KaK 3JEKTPOJIUTOBY

JlabopaTopHble onbIThI: Peakiiy oOMeHa Mex 1y pacTBOpPaMU AJIEKTPOJIUTOB

PacyerHble 3a1a4u: BeIuucieHus 10 TEPMOXUMUYECKUM YPABHEHUSAM PEAKIUi.

Pa3naen 2. MHoroo6pasue BeniecTs

Hewmeramnsl. ['anorenst. [TonoxeHne B NEPUOIMYECKON CUCTEME XMMUYECKUX JIEMEHTOB, CTPOEHUE X aToMOB. Haxoxienue

B npupojie. Pu3nueckre U XUMHUUECKHE CBOMCTBA I'aJIOT€HOB.

CpaBHHTENbHAS XapaKTepUCTUKA rajoreHoB. [lomyuenue u npuMeHeHue rajoreHoB. Xiop. Ousnueckre u XuMU4YecKue cBoicTBa xjopa. [Ipumenenue
xyopa. Xnoposogopon. Pusnveckue cBoiictsa. [lonyuenue. ConstHas kucnota u €€ conu. KauectBeHHast peakuus Ha XJI0puA-uoHbl. PacrioznaBanue
XJIOPUIOB, OPOMHUIOB, HOTUIOB.

Kucnopon u cepa. [lonoxeHnue B nepuonuecKo CUCTEME XUMUYECKHUX JIEMEHTOB, CTPOCHHE X aTOMOB. Cepa. AJIIOTpONUS CEPBHI.

dusnueckne U xuMuueckue cpoiictra. Haxoxaenue B mpupoze. [Ipumenenne ceprsl. CepoBoaopos. CepoBo1opoHast KHUCIOTa U €€ COJH.
KauectBennas peakuus Ha cyiabhua-uonsl. Oxeun cepri(IV). @usnueckue u xumudeckune cBorcTa. [Ipumenenue. CepHucras KUciaoTa U e€ Colu.
KauectBenHas peakuus Ha cyiabGuT-uoHbl. Okcun cepbi(VI).

Cepnas kucnota. XUMAYECKUE CBOMCTBA pa30aBIEHHON U KOHIIEHTPUPOBAHHOM cepHO KucIoThl. KauecTBeHHas peakius Ha Cylb(aTHOHBI.
XHUMUYECKUE PEAKIINH, JICKAIINE B OCHOBE MOJYYEHUS CEPHOU KUCIOTHI B TPOMBIILICHHOCTH. [ [puMeHeHne CepHOM KUCIIOTBHI.

Aot u pochop. [TonoxkeHne B nepuoANUECKON cucTeMe XUMUYECKUX SJIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, pU3NYeCKe U XMUMHUECKUE CBOWCTBA,
noxy4yeHue u npumeHenue. Kpyrosopot azora B pupojie. AMmuak. @usndeckrne 1 XUMUYECKHE CBOMCTBA aMMHaKa, ojiydeHue, npumeHenue. Coin
aMMOHHUA. A30THas KUCJIOTa U €€ cBoicTBa. OKUCITUTENbHBIE CBOWCTBA a30THON KUCTOTHI. [lonydeHre a30THOW KUCTOTHI B TabopaTopuu. XUMUYECKUE
peakuuu, Jiexanie

B OCHOBE MOJIYYE€HHS a30THOM KUCIOTHI B IPOMBIIUIEHHOCTH. [Iprmenenune a30THOM kucinotel. Cou a30THOM KUCIOTHI U UX MPUMEHEHUE. A30THBIE
ynoOpeHus.

®dochop. Annorponus dpochopa. PuznyecKue U XUMUIECKHE

coiictBa hochopa. Oxcun dhochopa(V). Pocdopuas kucnora u e€ conu. PocopHbie y1o0O0peHus.

VYrnepoa u kpemuuii. [lonoxxeHne B IEpUOIUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. YTJIepoAd. AJIOTPONUs

yrieposa. @u3ndeckue 1 XUMHIECKUE CBOMCTBA yriaepoaa. AjacopOmus. YrapHsblil ra3, CBOMCTBA U (PU3UOTOTUUECKOE JCHCTBHE HA OPTaHU3M.
Yrnekucnslii ra3. YronpHas KucioTa u e€ conu. KauecTBeHHas peakius Ha kapOoHaT-uoHbl. KpyroBopoT yriiepoja B mpupo/e.

Opranuueckre CoeIMHEHUs yriepo/a.

Kpemuuii. Oxcun kpemuusa(IV). Kpemuueast kucnora u €€ conu. Cmexno. [{emenm.

Mertamnsl. [lonoxxeHne MeTAIIIOB B NIEPUOINYECKON CUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHHE UX aTOMOB. Metaimmnueckast cBsizb. Ousnueckue
CBOWCTBa METAJLJIOB. Psi1 aKTHBHOCTH METAIJIOB (3JIEKTPOXUMHUYECKUH PsAJl HAIPSHKEHUH METauIoB). XMMHUUYECKHe CBOicTBa MeTauioB. O0mue
crocoObI noay4yeHus: MetamuioB. CriiaBsl METAIJIOB.



[Ilenouynsle meTamsl. 11o10keHNE MIETOYHBIX METAJUIOB B IEPHOANYECKON CHCTEME, CTPOCHHE UX aToMOB. HaxoxneHue B mpupoze.

DU3NYECKUE U XUMUYECKUE CBOKMCTBA IIETOYHBIX METAIIOB. [I[puMEHEHNE IETOYHBIX METAIOB U UX COCITMHEHUI.

[Ilenoyno3emenbHble MeTaubl. [1010KeHNE MIETOYHO3EMENBHBIX METAJUIOB B IEPUOAMYECKON CUCTEME, CTPOCHHE UX aToMoB. HaxoxaeHue B
npupoje. Maruuii v Kanblui, UX BaKHeHe coequHenuns. JKECTKOCTb BOJIBI M CTIOCOOBI €€ yCTpaHEHUs!.

Amomunuii. [Tonoxenue aaroMuHuSA B IEPUOAUUECKON CUCTEME, CTpOEHHE ero atoMa. Haxoxxnenue B npupoae. dusnueckrne 1 XUMUYECKUE CBOWCTBA
amomMunus. [Ipumenenne amoMunusi. AMQOTEPHOCTh OKCHIA U THAPOKCHA ATFOMHHUS.

Keneso. [lonoxxeHne xeneza B IEPUOAUIECKON CUCTEME, CTpOeHHE ero atoMa. Haxoxnenue B npupone. dusndeckre 1 XUMAYECKUE CBOMCTBA
xenesza. Baxkneimune coenHenus sxene3a: okcuabl, rufjpokcuisl u conu xenesa(ll) u xeneza(Ill). KauectBennble peakuuu Ha noHbl Fe2+ u Fe3+ .
JdemoHcTpauuu:

dusnueckue cBoiicTBa rajgoreHoB. [lomyueHne XJIOpoOBOAOPOAA U PACTBOPEHUE €TO B BOJIE. AJUIOTPOITHBIE MOIUGUKAIK cepbl. OOpa31bl NPUPOIHBIX
cynb(uoB u cynbdaros. [losyueHne ammuaka u ero pactsopenue B Boge. O3HakoMiieHHe ¢ 00pa3laMy IPUPOJHBIX HUTPATOB, (hochaTos

Moenu KpUCTaNTMYSCKUX PEIIETOK aiMasa U rpaduta. 3HAKOMCTBO ¢ 00pa3iaMu IPUPOTHBIX KapOOHATOB U CHIIMKATOB 3HAKOMCTBO C 00pa3iaMu
BOXKHEHINX COCIUHEHUN HATPHUs, KaJUs, IPUPOAHBIX COEAMHEHNN KalbLUs, pylaMU JKelle3a, COSAUHEHUSAMY allfOMUHUA. B3anmoneiicTsue
LIEJIOYHBIX, I1EJI0YHO3EMENIbHBIX METAJNIOB U aJIIOMUHUS ¢ BOJOH. CkuraHue xeies3a B KUCIOPOJAE U XJIOpE.

I[pakTuyeckue padboThbI:

[Tonyyenue COIIHON KUCIIOTBI U H3yYEHUE €€ CBOMCTB.

Pemenne sxkcriepuMeHTanbHBIX 3a1a4 110 TeMe «Kucimopon u cepa»

[TonyueHne amMmmuaka 1 U3y4eHHE €ro CBOMCTB.

ITonyyenue okcuna yriaepona (IV) u usydenue ero cBoiicts. PacnoznaBanue kapOOHaToOB.

Pemenue skcriepuMeHTAIBHBIX 3a1a4 10 TeMe «MeTaibl U UX COETUHEHUS».

JlabopaTopHbIe ONBITHI:

BriTecHeHue rajjoreHaMu Apyr Apyra U3 pacTBOPOB UX COECAMHEHUH.

KavectBeHHbIe peakium cyabhua-, cynbGur- u cyiabdar- HOHOB B pacTBOpE.

O3zHakoMJIeHHEe ¢ 00pa3laMu cephl U €€ MPUPOJIHBIMU COEIMHEHUSIMU.

B3aumoneicTeue cosield aMMOHUS CO LIETOYAMMU.

KauecTBeHHbIE peakiiy Ha KapOOHAT- U CUJIMKAT- HOHBI.

KauecTBeHHas peakuys Ha yIJIEKUCIIBIN ras.

N3ydenue oOpa31ioB MeTayuioB. B3anmozeiicTBre MeTaioB ¢ pacCTBOPaMU COJIEH.

O3HaKoMJIEHHE CO CBOMCTBAMH U NPEBpALLICHUSIMU KapOOHATOB U THPOKAPOOHATOB.

[Tonyyenue ruapoKcH1a ATFOMUHUS U B3aUMOJEICTBUE €r0 ¢ KUCIOTaMu U 1menodaMmu. KauecTBeHHble peakiinu Ha WoHbI Fe2+ n Fe3+

Pacyernble 3a1a4u:

Brruncnenus no XuMHYECKUM ypaBHEHUSIM Macchl, 00bEMa UM KOJMYECTBA BELIECTBA OJJHOTO U3 MPOAYKTOB pPEaKIIMU MO0 Macce UCXOAHOI0 BEIIECTBa,
00BEMY MJIM KOJIMUYECTBY BELIECTBA, COACPIKALIETO OMPEACTIEHHYIO JIOII0 PUMECEH.

Paznen 3. Kparkuii 0630p BAXKHEUIINX OPraHUIECKUX BEIICCTB

[Tpenmer oprannyeckoit xumun. Heopranuueckre 1 OpraHMuECKUe COeIMHEHH. YTIIEpo1 — OCHOBA KM3HU Ha 3emiie. OcoOEHHOCTH CTPOEHHs aToMa
yriaepojaa B OpPraHU4eCKUX COeTMHEHUSX.

VYrnesopoponsl. IlpenenbHble (HaChILIEHHBIE) YIIIEBOJOPOIBI.

Mertan, TaH, MpoNaH — MNPOCTEUIINE NPEACTABUTEIN NPEICIbHBIX

yriaeBoAopoaoB. CTpyKTypHbIe (GOPMYNBI YII€BOAOPOAOB. [ OMoONOTMYECKHUH psA TpeaeNbHBIX yriieBoAopoaoB. ['omornorn. @usmnueckue u
XMMHMYECKHE CBOWMCTBA NPEIENBHBIX YINIEBOAOpPONOB. Peaknuu ropenus u 3amemieHusa. HaxoxneHue B npHpone NPEACIbHBIX YINIEBOAOPOIOB.



[IpumeneHnue meTaHa.

HenpenenbHble (HEHACHIILIEHHBIE) YIIIEBOJOPOAbl. DTHIICHOBBIA Psii HEMPEIEIbHBIX YIIEBOAOPOAOB. JTUIEH. PU3NYECKUE U XUMUYECKHE CBOMCTBA
stuieHa. Peakiust npucoenuHenus. KauecTBeHHble peakiuy Ha 3TwiieH. Peakuuns nonumepusauuu. [lonustunen. [Ipumenenune stuneHa.
ALeTUIIEHOBBIN psij] HENIPENEIbHBIX YIIIEBOAOPOA0B. AneTmieH. CBolicTBa anieTuiieHa. [IpumeHeHue aneTuieHa.

ITponsBonHblie yrieBonopooB. Kparkuili 0030p OpraHMYECKUX COEJUHEHHUI: OJAHOATOMHBIE CHUPTHI (METaHOJ, 3TAHOJ), MHOIOaTOMHBIE CIIUPTEHI
(3TUIJICHTTIMKOIB, TIHMLEPHH), KapOOHOBBIE KUCIOTHI (MypaBbUHAs, YKCYCHAs), CIOXKHBIC A(HUPHI, XKHUPbI, YIIeBOAbI (TII0OKO3a, caxapo3a, Kpaxma,
LEJIJTE0JI032), aMUHOKHUCIIOTHI, OesIkU. Poib OeJIKOB B OpraHusMe.

[lonsiTHE O BBICOKOMOJEKYJSAPHBIX BeliecTBax. CTpyKTypa IOJMMEPOB: MOHOMEp, IOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPU3ALINU.
[TonuaTHEH, MONIUIPONUIICH, TOJUBUHUIXIOPHL.

JdemoHcTpaumnu:

Mogenu MOJIeKyJ OpraHuYecKUX COoelMHEHUH. ["'opeHne yrieBo1opo10B 1 0OHapyKeHUe TPOAYKTOB UX ropeHus. KauecTBeHHas peakliys Ha STHIICH.
[Tonyuyenue stmiena. PactBopenune stuinoBoro cnupra B Boje. PactBopenue rimnepuna B Bose. IlonmydeHue u ¢cBOMCTBA YKCYCHON KHCIIOTBI.
HccnenoBanue CBOMCTB ) KUPOB: PACTBOPUMOCTh B BOJIE M OPraHMUECKUX pacTBOpUTeNaX. KauecTBeHHbIE peakIMy Ha IIII0OKO3Y M KpaxMal.
O3HakoMJIeHHE ¢ 0Opa3LamMu U3AeIuil U3 NOJUITUIICHA, [TOJIUIIPOIIUIICHA, OJUBUHUIXIOPUA.

[TpakTnyeckue paboThl CrPYNIUPOBAHbI B OJIOKH — XUMHUYECKUE TPAKTUKYMbI, KOTOPBIE CIIy>KaT HE TOJIBKO CPEJCTBOM 3aKPEIJICHNUs YMEHUH 1
HABBIKOB, HO TaK)XX€ U CPEJICTBOM KOHTPOJIS 32 KaYECTBOM MX C(HOPMUPOBAHHOCTH.

Cnucok 1umepamyput 015 yUaumquxcs:

Y4eOHUKH:

1. T.E. Pym3utuc, ®.I'. ®enpaman Xumus: 8 kiace.: yued. st o0meodpa3oBat. opranusanuii.-9-¢ u3a. — M.:IIpocsemenue 2020.-207c.; ui..
2.T.E. Pyn3utuc, ®.I'. ®enpaman Xumust: 9 knacc.: yuel. 11 ob6imeodpaszoBat. opranuzanuii — 7-e uzal. — M.:IIpocsemenne 2020.-208c¢.; u..

Cnucok numepamypul 014 nedazo206:
1. T.E. Pymutuc, ®.I'. ®enpaman Xumust: 8 kiace.: yued. s obmieodpazosar. opranuzanmii —9-e u3a. — M.:Ilpocsenienne 2020.-207c¢.; wi..
2.T'.E. Pym3utuc, ®.I'. ®enpaman Xumus: 9 knace.: yueO. 11 obueodbpa3zoBar. opranuzamuii —7-e usa. — M.:IIpocsemenune 2020.-208c¢.; ui..

3. Xumus: 8 kiacc: AIEKTPOHHOE MPUIIOKEHUE K YICOHHKY.

4. Xumus: 9 Kiacc: 3JeKTPOHHOE MPUIIOKEHHE K YIeOHUKY.

5. 'apa H.H. Xumus: 3agaunuk ¢ «momomarukoM»: 8-9 kimaccesl / H.H. Tapa. — M.: [IpocBemnieHwue.

6. 'apa H.H. Xumus. Paboune nmporpammsl. [Ipeamernas munust yaeonukoB [.E. Pymsuruca, @.I'. ®enpamana. 8-9 xmacce/ H.H. I'apa. — M.
[Ipoceemienue.

6. 'apa H.H. Xumus. Ypoku: 8 xiacc. / H.-H. I'apa. — M.: IIpocBemnienue.

7. boposckux T.A. Tectsl mo xumun. [lepBoHavanpHbie XUMHUUYeckue nmouatus. Kucinopoa. Bogoposa. Bona, pactBopsl. OCHOBHBIE K1acChl
Heoprannuecux coeauHenuit: 8 ki.: k yueOnuky I'.E. Pymsutuca, @.I'. denpamana «Xumus. 8 knacey. — M.: U3naTenbcTBo «OK3aMEH».
Ilepeuens yugposvix ungpopmayuonnvix pecypcoe Hnmepnema:

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/



5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

7. http://www.zavuch.info/methodlib/134/

8. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
9.www.olimpmgou.narod.ru.



