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I. HosAcHUTEALHAA 3aNIMCKA

PaGouas mporpamMMa 1o XMMHUH JIsI OCHOBHOM IIKOJBI COCTaBJIEeHA Ha OoCHOBe (PenepaqbHOTO TOCYIapcTBEHHOTO
00pazoBaTesIbHOTO CTaHAApTa OCHOBHOrO o00mero oOpa3oBaHus, (DyHIAMEHTAJIBHOTO sApa COJCPXKaHHMS  OOIIEro
obpazoBanuss u TpeOoBaHMil K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENBHON NPOrpaMMBI OCHOBHOTO OOIIEro
00pazoBaHus, MPEACTaBICHHBIX B (eepalbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe o0mero oOpa3oBaHUs
BTOPOTO TOKOJIEHUs, MPUMEPHOM NMPOTpaMMbl MO XUMHM. B Hel Takke y4WTHIBAIOTCS OCHOBHBIE HJIEM U IMOJIOXKCHUS
IIPOrpaMMbl pa3BUTHA U (HOPMUPOBAHUS YHMBEPCAIBHBIX y4eOHBIX NEHCTBHH IJIsI OCHOBHOTO OOIIEro oOpa3oBaHUS C
yu€roM (QOPMHpPOBaHMS CUCTEMbI 3HAHHUI, YMEHUH M CIOCOOOB AEATEIBHOCTH, Pa3BUTHS, BOCIHUTAHUS U COLMAIN3AINI
yaammuxcs. JlanHas pabouast mporpaMma COCTaBlieHa Ha OCHOBe paboueii mporpammel JKypmHa A.A. 11 peaMeTHO#
mnHnY yaeOHnkoB «Cdepbr»  8-9 kiacca, M. «IIpocsemenuey». 2012 r.

OcuoBHOE o01Iee 00pazoBaHNe — BTOPas CTYIEHb o01mmero oopazoBanmst. OfHON U3 BXKHEHIINX 3a7a4 3TOTO dTara
SIBJISIETCSI TTOATOTOBKA OOYyYaroluXcss K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOpPY KM3HEHHOTO U HPO(ECCHOHAIBHOTO
nyti. OOydaroriuecss JOJDKHBI HAayYUThCS CaMOCTOSITENIbHO CTaBUTh 1I€JIM M OIPEACIATh MyTH WX JOCTHXKEHHS,
UCIIOJIb30BATh TPHOOPETEHHBIN B IIKOJIC OMBIT JEATSIFHOCTH B peanbHON JKHM3HH, 3a paMKamu ydeOHOro mporecca.B
OCHOBHOM IIKOJIE Y4all[Mecsi OBJIAJIEBAIOT 3JIEMEHTAMH HAyYHOTO 3HAHUS U yUeOHOU AeATEIbHOCTBIO, JISKALIIMMHU B OCHOBE
(GopMHpOBaHUS ~ TIO3HABATENHHOW, KOMMYHHKATHBHOW, II€HHOCTHO-OPHEHTAIMOHHOHM, 3CTETHYECKOH, TEXHHKO-
TEXHOJIOTUYECKOH, Pu3nuecKkoil KyabTypsl, POPMUPYEMOH B IpOLIECCe U3yUYEeHHsT COBOKYITHOCTH yueOHBIX IpenmeToB. [1pu
9TOM YHUBEpCalbHbBIE ydeOHbIC ACHCTBHSA (OPMUPYIOTCS B PE3YNIbTATE B3aUMOACHCTBUS BCEX yUEOHBIX MPEIMETOB U MX
IIUKJIOB, B Ka&X/JOM M3 KOTOPBIX INPEOOIanaloT OIpeleieHHbIe BHJBI AEATEIBHOCTH M COOTBETCTBEHHO OIIPE/ICICHHbIC
yueOHbIe IEHCTBUSI.

Takum 06pa3om, TIIaBHBIE IIEIN OCHOBHOTO OOIIET0 00pa30BaHMs COCTOSIT B!

* (hOpMHUPOBAHUHU LENOCTHOTO TPEJCTABICHHS O MHPE, OCHOBAHHOTO Ha NPHOOPETCHHBIX 3HAHUSX, YMEHHIX U
croco0ax IeaTeNbHOCTH;

* IpuoOpPETeHUHN OIbITa PA3HOOOPA3HOM JIESITEIbHOCTH, TO3HAHHS M CAMOTIO3HAHMSL;

* IOJTOTOBKE K  OCYIIECTBJICHHIO  OCO3HAaHHOIO  BBIOOpPAa  MHIOWBUAYaIbHOW  0Opa3oBaTeIbHOW WM
poQeCCHOHANBHON TPAEKTOPHH.

B mpenmerax ecTeCTBEHHO-MAaTEMAaTHYECKOTO IMKJIA BEAYLIYIO POJb UrpaeT IO3HaBaTeNbHas JESATEIbHOCTh H
COOTBETCTBYIOIINE €l MO3HABaTeNbHbIE ydeOHbIe AeHCTBUS. B CBA3M ¢ 3TMM OCHOBHOM OCHOBHBIMH LIEISIMH OOy4eHUS
XUMUH B OCHOBHOM LIKOJIE SIBJISFOTCSL:

* (hopmMHpoBaHKE y 00yUAIONINXCS YMEHHS BHAECTh U IIOHUMATh [IEHHOCTh 00pa30BaHMUs, 3HAYUMOCTh XHUMUIECKOTO
3HaHMA U KaXJIOTO YeJOBEKa HE3aBHCHUMO OT €ro NpoQecCHOHAJIBHOW NESTeNbHOCTH; YMEHMs pa3iindaTrh (akThl U
OIIEHKH, CPaBHHMBATh OIICHOYHBIC BBIBOJIBI, BHJIETh MX CBSI3b C KPHUTCPHSIMH OIICHOK M CBSI3b KPUTEPUEB C OMPEICICHHON
CHCTEMOH LIeHHOCTEH, POPMYIIUPOBATh U 00OCHOBHIBATH COOCTBEHHYIO ITO3HLINIO;

* (QopmupoBaHHe Y 00yJarOIIMXCs LENOCTHOTO MPEACTaBICHH O MUPE M POJIM XMMHUH B CO3JaHHH COBPEMEHHOM
€CTECTBEHHOHAYYHO!N KapTHHBI MHpPA; YMEHHS OOBSCHATH OOBEKTHI M TPOIECCH OKPYXKAIOIMIEH AEHCTBUTEIHHOCTH —
HIPUPOJHOM, COLUANIBHOM, KYJIbTYPHOM, TEXHUYECKOU CPEJIbl, UCIOJIB3YS AJIS ATOT0 XUMUYECKUE 3HAHUS;

* mpuoOpeTeHne 00yJaIOIMMHUCS OIBITA Pa3HOOOPA3HOW IEATENHHOCTH, MO3HAHHUS M CaMOIIO3HAHMS; KIFOYEBBIX
HaBBIKOB (KIIIOUEBBIX KOMIIETEHTHOCTEH), MMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE ISl PAa3IMYHBIX BHIOB JEATEIBHOCTH:
peueHust mpoOneM, NPUHATHS PEIICHWH, MOWCKA, aHauu3a U 00paboTku MH(OpManuM, KOMMYHHKAaTHBHBIX HaBBIKOB,
HABBIKOB U3MEPEHUI, COTPYyIHUUECTBA

* pa3BHUTHE JMYHOCTH OOYUAIOLIMXCS, X HHTEIUICKTYalbHOE U HPABCTBEHHOE COBEPIICHCTBOBaHME, ()OPMUPOBAHHE
Y HUX TYMaHUCTHYECKUX OTHOIIECHUH M HKOJIOTHYECKH 1IeTIECO00Pa3HOTO TOBE/ICHUS B OBITY M TPYIOBOI NEATEILHOCTH;

* BEIpa0OTKY MOHMMaHHUsI OOIIECTBEHHON NOTPEOHOCTH B Pa3BUTHH XMMUH, a TakKe (JOPMHUPOBAHUE OTHOIICHHS K
XMMUH KaK K BO3MOXKHOH 001acTu Oyaymiel mpakTHIecKoi NesTeTbHOCTH;

* (hopMHpoBaHUE YMEHH 0€301acHOr0 0OpAIEeHHs C BEIECTBAMHU, HCTIOJIE3YEMBIMH B TIOBCEJHEBHOM JKH3HH.

II. O0mas xapakTepucTHKa y4eOHOI0 NMpeaMeTa



OcobeHHoCTH coliepkaHusi 00yueHHs1 XMMHU B OCHOBHOM IIKOJIE 00YCJIOBJICHBI CrielU(UKON XUMUU KaK HAYKH W
MIOCTaBJICHHBIMU 3agadaMu. OCHOBHBIMH IpOONEMaMH XUMHHU SIBISIOTCS H3y4E€HHE COCTaBa W CTPOSHMS BEILECTB,
3aBHCHUMOCTH MX CBOMCTB OT CTPOEHHUS, MOJyUYEHUE BEIIECTB C 33JlaHHBIMU CBOWCTBAMHM, HCCIIEOBAaHHE 3aKOHOMEPHOCTEH
XAMHUYECKHAX PEAKIUH U IMyTel yIpaBIeHUS UMH B LEIAX TOIydCHHUS BEIIECTB, MaTEpHAIOB, SHEPTUHL.

[TosToMy B mporpamMMe HallId OTPaXX€HUE OCHOBHBIE COJEP KATENIbHbIE TUHUY:

* BellleCTBO- 3HAaHMWSA O COCTABE M CTPOCHMH BELIECTB, WX BAXHEHIINX (M3MUYECKUX W XMMHYECKHX CBOMCTBAX,
OMO0JIOTHYECKOM JEHCTBUH;

* XHMHYecKasi peakuusi - 3HaHUSA OO YCIOBHAX, B KOTOPBIX MPOSBISAIOTCS XUMHYECKHE CBOWCTBA BEILECTB,
croco6ax ynpaBJIeHUS XUMHUYECKUMH [TPOLIECCAMH;

* IPUMEHeHHe BelleCTB- 3HAHUSA U OIBIT MPaKTHUECKON AEATEIIEHOCTH C BEIIeCTBaMH, KOTOpble HauboJee 4acTo
yIOTpeONIAIOTCS B MOBCEIHEBHOW JKU3HM, MIMPOKO WCIHOJNB3YIOTCS B TPOMBIIIIEHHOCTH, CEIbCKOM XO3SIMCTBE, Ha
TPaHCIOPTE;

* SI3bIK XHMHUH - CHCTEMa BaKHEHUIINX MOHSATHUI XUMUHU U TEPMHUHOB, B KOTOPBIX OHHU OTHCBHIBAIOTCS,, HOMEHKJIATypa
HEOPraHNYEeCKHX BEIIECTB, T. €. UX Ha3BaHUS (B TOM YHCIIC M TPUBHAJIbHBIC), XUMHIUYECKHE (GOPMYIIBI U ypaBHEHUS, a TAKXKE
IIpaBHJjIa epeBoAa HH(POPMAIIH C €CTECTBEHHOTO S3bIKa Ha S3bIK XMMHH U 00paTHO.

[Ipn orGope comepxaHusi, KOHKPETUZUPYIOIIETO IIPOTPaMMy, YIUTBIBAIOCH, YTO Iepes oOImuM 00pa3oBaHHEM He
CTOMT 3ajaya MNpo(ecCHOHAJIbHOW MOArOTOBKM OOYydYaloImuxcs. OTO ONpEeNeNIiIo IOCTPOEHHE Kypca Kak
0OIIEeKyIbTYpHOTO, HAIIPABIEHHOTO, NMPEXJAe BCero Ha ()OPMHUPOBAHME W Pa3BHUTHe HHTepeca K M3YyYEeHHI0O XHMMH.
VYuTeHa 0CHOBHAs 0COOCHHOCTH MOJPOCTKOBOTO BO3pacTa - Ha4Yajo Mepexo/ia OT JISTCTBa K B3pPOCIIOCTH, KOTOPBIH Xapakre-
pHU3yeTcst pa3BUTHEM MO3HABATENBHOI chepsl.

Ha srame ocroBHOro obmiero cpeaHero oOpa3oBaHMs MPOMCXOAWT BKIIOUCHHE OOYYAIOIIMXCS B NMPOEKTHYIO U
HCCIIE0BATEIbCKYIO IESITEIbHOCTh, OCHOBY KOTOPOH COCTaBIISIIOT TAKUE YHUBEPCAIbHBIC yIeOHBIC ACHCTBUS, KaK yMEHUE
BUAETH INPOOIEMBI, CTaBUTh BOIIPOCHI, KIaCCU(PHUIUPOBATH, HAOIIOAATH, HMPOBOJUTH IKCIIEPUMEHT, AENATh BHIBOABI U
YMO3aKJIHO4YCHUA, 061)$[CH$ITB, JI0Ka3bIBaTh, 3alllMIIATL CBOU HUJCU, JaBaTb ONPEACICHUA MOHATHUAM. CIOI[a KE OTHOCATCA
npuéMbl, CXOIHBIE C OIpPEACICHHEM MOHSTHI: ONMCaHWE, XapaKTEPHCTHKA, PAa3bsCHEHHE, CPaBHEHHE, pa3INYCHHE.
®dopMupOBaHNE 3THX YHHUBEPCAJIBHBIX YYEOHBIX NEWCTBMH HauMHaeTcsl em€é B Ha4YaJIbHOW INKOJIE, a B Kypce XHUMHHU
OCHOBHOW WIKOJIBI MPOUCXOAWUT UX PA3BUTHE M COBEPLICHCTBOBAHME. B CBS3M C 3THUM pe3epBHBIC HYachl INIAHUPYETCS
UCIIOJIb30BaTh Ha (DOPMHUPOBAHWE M Pa3BUTHE YMEHUH NMPOEKTHOW M MCCIIEAOBATENbCKON AEATEIBHOCTH, YMEHHE BUJICTDH
HpO6J’IeMLI, JCJIaTh BBIBOJIbI U YMO3AKIIOUCHMA.

II1. MecTo yueOHOTO mpeaMeTa B Y4eOHOM IJIaHe

Oco0eHHOCTBIO CO/lepKaHusl Kypca «XUMHUs» SIBJISIOTCS TO, YTO B 0a3MCHOM ydeOHOM (0Opa3oBaTesbHOM) ILTaHEe
3TOT HpPEAMET TOSBIAETCSA TOCIECTHUM B DALY HM3YUCHHS ECTECTBEHHOHAYYHBIX AMCIMIUIMH. [laHHas HEoOXOAMMOCTB
OCBOEHUS O0OBSICHACTCSA TEM, YTO IIKOJbHUKU JOJDKHBI 00J1a7aTh HE TOJBKO OIPEESICHHBIM 3aIlacoM MpeABapUTEIbHBIX
€CTECTBEHHOHAYYHbIX 3HAHWH, HO W JOCTATOYHO XOPOLIO Pa3BUTBIM aOCTPAaKTHBIM MBIIUICHHEM. YUalUMHUCS YyXKe
HaKOIUICHBI 3HAHUS 10 CMEXXHBIM JUCHUIUIMHAM [UKJIA: OMOJIOTHH, (U3NKH, MAaTEMaTHKH, reorpaduu, chopMUPOBAINCH
YMEHUA aHAJIU3UPOBATh, BECTU Ha6J'IIO}IeHI/I${, CpaBHUBATh 00BEKTHI Ha6J’[IO}leHI/I$[. B cootBercTBHU C y‘leGHBIM IJIAaHOM Ha
n3ydeHHe XUMHH B 8 1 9 Kiiaccax OTBOIUTCS IO 2 yaca B Hezaento, 138 yacoB — 3a 1Ba roja.

IV. JInuHOoCTHBIE, MeTanpeAMeTHBIC H MPeIMeTHbIe Pe3yIbTAaThl 0CBOCHHS Y41eOHOro MpeaMeTa

JeaTenbHOCTs B OOy4YEHHMHM XMMUHU HaIlpaBlI€Ha HA JOCTHXKCHHE OOYJAarONIMMUCS CIETYIOIINX JIHYHOCTHBIX
pe3yabTaTOB:

* B IIEHHOCTHO-OPHEHTAIlMOHHON cepe - JyBCTBO TOPAOCTH 32 POCCHHMCKYI0 XHMHYECKYIO HAyKy, T'YMaHH3M,
OTHOILEHUE K TPYAY, LENeyCTPEMIICHHOCTb;

* B TPYAOBO# chepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEN e 00pa3oBaTeIbHON TPAEKTOPHH;

* B II03HABaTEIbHOW (KOTHUTHBHOM, WHTEJIEKTyalbHOH) cdepe - yMEHHE YIpaBIsTh CBOCH IO3HABATEIHHOM
JIESITETTbHOCTBIO.

OCHOBHBIE JIUYHOCMHbIE Pe3YTbMAamblO0YICHNS XUMUH:

* (hopMHpOBaHNE OTBETCTBEHHOTO OTHOIIEHHWS K YYEHHMIO, TOTOBHOCTM M CIIOCOOHOCTH OOydYaromuxcst K
CaMOpa3BUTHI0O M €aMOOOpPA30BaHMIO HAa OCHOBE MOTHBALMHK K OOYYEHUIO M IO3HAHUIO, OCO3HAHHOMY BBHIOOpY H
MIOCTPOCHUIO JAbHEHIIeH MHIMBHIYAIbHOW TpaeKTOpuH 00pa3oBaHMs Ha 0a3e OPHEHTHPOBKM B MHpe mpodeccuii u
npo(eCCHOHANBHBIX MPEANOYTCHUH, C Yy4ETOM YCTOHYMBBIX MO3HABATEIBbHBIX HHTEPECOB, a TaKKe Ha OCHOBE
(hOpMHPOBaHUS YBAKHUTEIFHOTO OTHOIIEHHSI K TPYAY, PA3BUTHS OIBITA YJacTHsI B COIMATIBHO 3HAYUMOM TPYIIE;

* (hopMHpOBaHKE LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH W
00I1IeCTBEHHOH TPaKTHKH, YIUTHIBAIONIETO COLMAIBHOE, KYJIBTYPHOE, SI3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO
MUDA;

* (hopMHupOBaHNE KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIECHHH M COTPYAHHUYECTBE CO CBEPCTHHUKAMH, IETbMHU
CTapIIero W MJIAQJIIEro BO3pacra, B3POCIBIMH B IIpoliecce 0Opa3oBaTeIbHOM, OOLIECTBEHHO IIOJE3HOH, ydeOHO-
HCCIIEJ0BATEIbCKO, TBOPUECKON U APYTUX BHJIOB AESITENBHOCTH;

* (hopMHpOBaHNE IIEHHOCTH 310pPOBOTO M Oe30macHOro o0pasa XKM3HM; YCBOCHHE NPaBHJI WHIMBHAYAJIHHOTO
KOJIJICKTHUBHOI'O 6630HaCHOFO IIOBCCHUS B IIpe:’;BI)I‘IE),I‘/IIHI:-IX CUTYyallusX, YIpOKarolmux XU3HU U 3I0POBbIO J'IIOI[Cﬁ;

* (hopMHpOBaHNE OCHOB HKOJOTHYECKOH KYJIbTYPBI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO JKOJOTHYECKOTO
MBILIICHUS, Pa3BUTHE ONBITA SKOJIOTHYECKH OPUEHTUPOBAHHOHN PeDIeKCUBHO-OLIEHOYHOM U MPAKTUYECKOH JIESTEIbHOCTH
B )KU3HCHHBIX CUTYaIHsX.

Memanpeomemnvle pe3ynbmamspioOydeHUsT B OCHOBHOM INKOJIE COCTOSNT M3 OCBOCHHBIX OOyYaroUIMMUCS
MEXIIPEIMETHBIX MTOHATUH U YHUBEPCAJIbHBIX YUEOHBIX IEHCTBUIN (pEry/IATUBHBIC, TO3HABATENbHBIE, KOMMYHHKATHBHEIC),
CHOCOOHOCTH WX MWCIOJIB30BaHUS B y4eOHOW, MO3HABATEIHLHOM M COLMAJbHOW IIPAKTHUKE, CAMOCTOSATEIBHOCTH IUIAHH-
poBaHUA W OCYHICCTBJICHUSA yqe6H0171 JACATCIIBHOCTU W OpraHu3aluu y‘-le6HOFO COTpyAHHUYECTBA C IcgaroraMmu u
CBEPCTHUKAMH, K ITPOCKTUPOBAHHIO U MIOCTPOCHUIO MHINBHYaIbHON 00pa30BaTeIbHOM TPACKTOPHH.

OCHOBHEBIE METaNpeIMETHBIE PE3YIbTATh 00YUECHUST XUMUU:



® YMECHHE CAMOCTOSATEIEHO OTIPEACIISIT SN CBOETO O0YIEHHs, CTaBUTh U (HOPMYIHPOBATh IS ceOsl HOBEIE 3a/1aun
B yu€0e M 1M03HaBATEIbHON JESTEIBHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI CBOEH IMO3HABATEILHON AESTEIBHOCTH;

® YMEHHME CaMOCTOSITENIbHO IUIAHUPOBATh NyTH JOCTUKEHHUS LieJel, B TOM 4YHCle ajJbTepHATHBHBIE, OCO3HAHHO
BEIOMpaTh Hanbosee F3PEeKTUBHBIE CIOCOOBI PEIICHUs YIeOHBIX U MO3HABATEIBHBIX 337124,

® YMCHHME COOTHOCHTH CBOM JCHUCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBIIATh KOHTPOJb CBOEH
NIESTETHPHOCTH B TIPOIIECCEe AOCTIKCHHS pe3ybTaTa, OMPeaesiTh CIIOCOOBI JEHCTBUI B paMKax MPEII0KCHHBIX YCIOBAN U
TpebOBaHU, KOPPEKTUPOBATH CBOU JICHCTBUSI B COOTBETCTBUU C U3MEHSIIOIICHCS CUTYaIUEH;

® yMEHHE OLIEHUBATh NPABUJILHOCTH BBITIOJIHEHNUS y4eOHOH 3a/1aull, COOCTBEHHBIE BO3MOKHOCTH €€ PEeIeHNS;

® BIIaZICHHE OCHOBAaMH CaMOKOHTPOJISl, CAMOOIICHKH, IPUHSATHUS PEIICHUN U OCYIECTBIICHHSI OCO3HAHHOTO BBHIOOpPA B
y4eOHO# 1 IO3HABATEIBLHOU JACATCILHOCTH;

® yMEHHE OIpEAeNsATh MOHSATHS, CO3[aBaTh OOOOLIEHMS, YCTaHABJIMBATh AaHAIOTHH, KIACCH(PUIMPOBATD,
CaMOCTOSATENBEHO BEIOMPATh OCHOBAHMS W KPUTEPHH IS KJIacCH(UKAINH, YCTAaHABIUBATh IPUIMHHO-CIIEICTBEHHBIC CBS3H,
CTPOUTH JIOTUYECKOE pacCyX/JICHUE, yMO3aKIIOUeHHE (MHIYKTHBHOE, AEAYKTUBHOE U TI0 aHAJIOTHHN) U JIeNIaTh BHIBOIBI;

® YMECHHE CO3/1aBaTh, IPUMEHSITH U IPEOOPA30BBIBATh 3HAKM W CHIMBOJIBI, MOJICIIH M CXEMBI [T PEUICHNS yIeOHBIX U
MO3HaBaTENbHBIX 3a/1a4;

® yMEHHE OpPraHU30BBIBATh YIEOHOE COTPYAHHUYECTBO M COBMECTHYIO JICSITEIHLHOCT C YUHTEIEM U CBEPCTHHKAMU;
paboTaTh MHOMBHAYAIbHO W B TPYIIE: HAXOIUTH OOINee peIIeHne W pa3pemaTrh KOH(IMKTHI Ha OCHOBE COTIIACOBAHHS
MO3UIHIA ¥ Y4€Ta HHTEPECOB; (OPMYINPOBAThH, ApT'YMEHTHPOBATH M OTCTaUBaTh CBOE MHCHHE;

® YMEHUE OCO3HAHHO MCIIOJIb30BAaTh PEUEBBIE CPEACTBA B COOTBETCTBUHU € 337aUeil KOMMYHUKALMK AJIs1 BBIPAXKECHUS
CBOMX YYBCTB, MBICIEH W INOTPEOHOCTEH; IUIAHMPOBAHMS M PEryJISLUN CBOEH [eSTeIbHOCTH; BIIaJICHHME YCTHOW H
[MCBMEHHOM pe4blo, MOHOJIOTUYECKOH KOHTEKCTHON PEYBIO;

e(hopMupoBaHHE W pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HMCIIOJIBb30BaHUSI MH(YOPMAIIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHIA;

e(hopMHpoBaHWE W pa3BUTHE OHKOJOTHMYECKOTO MEINIICHNS, yMEHHE MPHUMEHSITh €ro B MO3HABATEIBHOM,
KOMMYHHUKaTHBHOH, COLMATIbHOM MPaKTHKE U MpodeccnoHaNbHON OpUEeHTAIINH.

IIpeomemmnvimu pe3ynrbmamamuy OCBOCHUS BBIITYCKHUKAMH OCHOBHOM IIIKOJIBI TPOTPAMMEI IT0 XMMUH SIBJISTIOTCSI:

e popmupoBaHHEe IEPBOHAYAIBHBIX CHCTEMATH3WPOBAHHBIX IMPEACTABICHUH O BEIECTBAX, X IPEBPALICHUSIX U
[IPaKTUYECKOM [IPUMEHEHUHU; OBJIaIEHUE MOHATUNHBIM allllapaTOM U CUMBOJIMYECKUM SI3bIKOM XUMHUU;

® 0CO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XHMHYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMUS,
XMMUYECKUX MPEBpAIeHUl HEOPraHMUECKUX U OPraHUYECKUX BEIECTB KaK OCHOBBI MHOTHX SIBICHUMN JKUBOH M HEXUBOM
MIPUPOIBL; YIITyOIIeHNEe MIPEICTaBICHUN O MaTePHAIFHOM €INHCTBE MUPA;

® OBJIaZICHHE OCHOBAMH XMMHMYECKOW TI'PaMOTHOCTH: CIOCOOHOCTBIO aHAJIM3MPOBaTh U OOBEKTHBHO OLEHHUBATH
KU3HCHHBIC CHUTYallWd, CBS3aHHBIC C XUMHCH, HaBBIKAMU OE30MaCHOTO OOpaIlleHHs C BEUIECTBAMH, HCHOJIb3yeMBIMH B
MOBCE/IHEBHOM JKM3HM; YMEHHEM aHaIM3UPOBATh U IJIAHUPOBATH SKOJIOTHYECKH Oe301acHOE MOBE/ICHNE B LIENSX COXpaHe-
HUS 310pPOBbs U OKPYKAIOLLEH CPEebl;

e popMHpOBaHHE YMEHHH YCTaHABIHMBATh CBS3M MEXKIY peajbHO HAONIOJaeMbIMM XHMHYECKUMH SBICHUSAMH U
MIPOIIECCaMH, POMCXOAAIINMI B MUKPOMUPE, OOBSICHATh IPUYMHBI MHOTOOOPa3us BEIIECTB, 3aBUCHMOCTh X CBOHCTB OT
COCTaBa U CTPOEHHS, a TAKKe 3aBUCMOCTH IPUMEHEHHS BEIIECTB OT UX CBOMCTB;

® MPUOOpETEeHNE OIBITa HCHOJIB30BAHUSl Pa3IMUHBIX METOJOB M3YUEHMs BEIECTB: HAONIOJEHHS 32 HX
MpPEBpAIEHNSIMA TIPH TPOBENCHUHM HECIOXHBIX XHMHUYECKHX OJKCIIEPIMEHTOB C WCIOIB30BaHHEM J1abOpaTOPHOTO
00opynoBaHus U IPHOOPOB;

o GopMHpOBAaHUE TIPEACTABICHUA O 3HAYCHWH XUMHUYECKOW HAyKH B PEIICHUH COBPEMEHHBIX JKOJIOTHYCCKHUX
npo0iieM, B TOM YHCIIE B TPEAOTBPALICHUH TEXHOTEHHBIX UDKOJIOTHUECKHX KaTacTpod.

V. Conep:xanue y4eGHOro npeamMera

8 ki1ace

Tema 1. BBenenue B XuMuio

[penmer xumuu. XuMUs U JAPYTUe eCTECTBEHHBbIC Hayku. HaydHoe HaOOICHHWE KaK OJWH M3 METOJOB XHMUHU.
XUMHUYECKUH SKCIIEPUMEHT - OCHOBHOW METOJ M3YUEHHUs CBOMCTB BeIIeCTB. XUMuUieckas jadoparopus. O6opynoBaHue
XxuMudeckoil jaboparopuu. I[IpaBmia Oe3omacHOTO TIOBemeHHWs B XUMHYecKoi maboparopmn. O3HAKOMIICHHE C
MPOCTEHIIMMU MaHMITYJISIIUSMUA C Ja0OpaTOPHBIM 00OPYIOBaHMEM: ILITATHBOM, HarpeBaTelbHbIM IpubopoM. Ywucreie
BemectBa. CMmecH BemecTB. [ eTeporeHHble 1 TOMOTeHHBIE cMecH. [IpréMBbl pa3meeHus cMecei.

duznyeckue ¥ XMMUYECKHE siBICHUS. [IpU3HAKN XMMHYECKUX peaKklMii: N3MEHEHUE OKpacKH, oOpa3oBaHUE Tasa,
BBIJICJICHHE CBETa M TEIUIa, MOSIBIICHHE 3allaxa, BBIIAJCHHE OCa/JKa, PACTBOPEHHE Ocaaka. XUMHUYECKHH 3JIEMEHT. 3HaKu
XUMHUYecKHX 31eMeHToB. CocTaB BemiecTB. KauecTBEHHBIH M KOJIMYECTBEHHBIN cocTtaB. XuMmuueckas Qopmyna. MHnexc.
Urenne xumudeckux (opmya. Ilpocteie BemiectBa. CiokHbIe BelecTBa. buHapHbie coeauHeHus. HomeHKaTypa
OmHapHBIX coenuHeHMHA. COCTaBlicHWE Ha3BaHWN OWHAPHBIX COCAWHEHWH IO HM3BECTHOW (opMyie BellecTBa. DTAJOH.
OTHOCUTENBHOCTh U3MEHEHHUH. Macca, OTHOCHTENbHAs aTOMHasi Macca U OTHOCHUTENIbHAS MOJIeKynsapHas Macca. MaccoBas
JIOJIST XUMHUYECKOTO AIIEMEHTa B CIIOKHOM BemiecTBe. BaneHTHOCTh. OmpeneneHne BaICHTHOCTH 1O (OpMyie BEIIeCcTBa.
YTouHEeHHE TpaBUJI COCTABJICHHs Ha3BaHUW OMHapHBIX coeanHenuil. CocraBneHune GopMys OMHAPHBIX COCIMHEHHUH MO MX
Ha3BaHUSAM. 3aKOH TIOCTOSHCTBA COCTaBa BEHIECTB. [ paHUIBI NPUMEHUMOCTH 3aKOHA. XHWMHUYECKHE YPaBHEHUS.
KoaddunmeHTh. ATOMHO-MOJICKYJIIPHOE YYCHHUE. 3apOXKICHUE U BO3pOXKIcHHE aToMucTHKU. Poiap M.B. JlomoHOCOBa B
pa3paboTKe aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI.

JHemoncmpayuu

* Yucrele BelecTBa U CMECH.

» CoxpaHEHHE CBOICTB BEIIECTB B CMECSX.

* Paznenennie rereporeHHBIX cMecel (UIBTPOBAHUEM.

* Paznenenue roMOreHHbIX CMeCEN MEPETOHKOMN.



* du3nyeckue ABJIEHUS U XUMHYECKUE SIBJICHHUS.

* [Ipu3HAKK XUMUYECKUX PEAKLIUA.

OHI)ITIJI, WUTIOCTPUPYIOHIUEC 3aKOH COXPaHCHUA MACChl BEHICCTB IMPU XUMHUYCCKUX pPCaKIUAX.

Jlabopamopnbsie onvimut

» OnucaHye BHEIIHETO BU/IA BEIIECTB U COCTaBIICHUE UX (POPMYJT [0 U3BECTHOMY COCTaBYy.

* OnmcaHye BHEIIHETO BU/IA ITPOCTHIX U CI0XKHBIX BEIIECTB.

 CocraBieHHe MO/IeNICH MOJIEKY OMHAPHBIX COECANHEHUH.

* [IpokanuBaHue MeTHOH ITPOBOJIOKH B IJIAMEHH CIIUPTOBKH.

Ilpakmuueckue 3auamus

* O3HaKOMJIGHHE C TPOCTEHIIMMH MaHHUNYJISAUMAMH C  JabOpaTOpHBIM  OOOpYAOBaHHWEM:  IITATHBOM,
HarpeBaTeIbHBIM IPHOOPOM.

* Pa3nenenue rereporeHHoN cMecH.

* [Ipu3HAKM XUMHUYECKUX PEAKLIUM.

Pacuémnmnuie 3a0auu

* MaccoBas 10519 XUMHYECKOTO JIEMEHTA B CIIO’KHOM BEIIECTBE

Tema 2. Ba:kHeiilMe KJ1acchbl HEOPraHUYeCKUX BellecTB

Knaccudukaums. OcHoBanusi kiaccupukanuu. BeruecTBa MOJNEKYISPHOIO M HEMOJEKYISIPHOIO CTPOCHHSL.
Merasel 1 HemeTauisl. [lepBoHavambHOE NMpeCTaBlICHNE 00 AUIOTPONNY HA IPUMEPE MPOCTHIX BELIECTB, 00Pa30BaHHBIX
KHCIOPOAOM U YIIIEPOAOM.

Xumudeckuil smeMeHT kuciopon. Kucmopon B mpupone. IIpoctoe BemecTBO KHCIOPOA: XuMudeckas (opmyrna,
OTHOCHUTENbHAsE MOJIEKyJIsipHast Macca. du3ndeckre CBONHCTBA KHCIOpoaa. B3anMoaelcTBre KuciIopoaa ¢ MeTaulaMu (Ha
MIpUMepe KalbINs, MarHAA, MEAN), C HeMeTaJUIaMH (Ha TIpUMepe ceprl, yriepona, Gocdopa), CII0KHBIMU BellecTBaMH (Ha
npumepe Metana). ['openue. IlepBoHauanmbHOE NMpPEACTaBICHHE O pPEAKIMAX OKHUCIEHUS. Kucimopon Kak OKHCIHTEIb.
Oxcuapl. OKcHapl Kak OMHAPHBIC coeanHeHHs. DU3HUECKUE CBOMCTBA OKCHIOB. XUMHUCCKHUI 3JIeMEHT Bo10po1. Bogopon
B mpupoze. Ilpocroe BemecTBO BOAOPOX: XMMHUEcKass (GopMyna, OTHOCHTENbHAs MOJEKymspHas Mmacca. [lomydenwe
Bojiopoza B ylaboparopuu. [IpuHiuner nefictBus anmapara Kunna u npu6opa JI.M. Kupromkuna. Cobupanue Bomoposa
METOJIOM BBITECHEHUS BOJbL. Mephl 0€30MacHOCTH IpH paboTe ¢ BOAOPOIOM. B3aumMonelicTBre BOAOPOAa ¢ KUCIOPOIOM,
cepoi, XJI0poM, a30TOM, HaTpueMm, KaibiueM, okcuaoMm xenesa(lIll), okcumom mean(1l). [lepBonauanbHbIe NpeaCcTaBICHUS
0 BoccTaHOBJIeHMH. Bonopon kak BoccraHoButens. Boma. CocrtaB Boabl. Dusnueckue cBoWcTBa BOABI. PacTBopuMOCTh
BemecTB. Tabnuma pacTBOpUMOCTH. MaccoBasg 1071 PacTBOPEHHOTO BellecTBA B pacTBope. HeHachlieHHbIE,
HACBIIIEHHBIE U MEpechIeHHbIe pacTBOphl. IlomydeHue uucTtoif BoAbl. B3amMopeiicTBue BOABI C MeTaUIaMU.
[lepBoHauanpHOE MPEACTABICHHE O psAAE AKTUBHOCTH METAUIOB. B3amMmopeiicTBHE BOIBI C OKCHAAMH METAJIIOB.
Wumukaropsl. Okpacka METHJIOpaHXka, JJakMyca U (eHodTaiernHa B HeHTpaJIbHOM U 11enouHoH cpene. IlepBoHavanbHOe
IPeACTaBIeHNE 00 OCHOBAaHMAX. [IpOrHO3MpPOBaHHME BO3MOXKHOCTH B3aMMOJICHCTBHS BOIBI C OKCHAAMH METAJUIOB C
TIOMOIIIBIO TaOJIUIIBI PACTBOPUMOCTH.

T'uapoxkcuabl. [HAPOKCHIBI METAIIIOB M HEMETAIOB. B3anmoaelicTBHe BOABI ¢ okcuaamu yriepozaa, dochopa(V),
ceprl(V1). MI3MeHeHne OKpackn METHIIOpaHXXa, JakMyca, (eHosTagenHa B KUciIoi cpeae. HomeHkmaTypa rupoKcuioB
METAJUIOB M HeMmeTauloB. KucmoTsl. [MIpokcuIbl HEMETauIoB KaK IPEICTaBUTENN KHCIIOPOJACOAEPIKAIIMX KHCIOT.
Beckucnoponnsie kucnotel. CoctaB kucnoT. KucioTHeiit ocratok. HoMeHKIaTypa KHCIOTHBIX OCTaTKOB. OCHOBHOCTB
KHCJIOT U BaJIEHTHOCTh KMCJIOTHOTO OCTaTKa.

OOm1re cBOICTBa KHCIOT: M3MEHEHNE OKPACKH MHAMKATOPOB, B3aMMOICHCTBHE C METAIJIaMH, OKCHJJAMH METaJlIOB,
TUAPOKCUAAMHU METAIIIOB.

OcoOble CcBOWCTBAa KOHIICHTPUPOBAHHOW CEpPHOW KHUCIOTBHI: PAaCTBOPEHHE B BOJIE; B3aUMOJEWUCTBHE C MEIbIO,
00yrnuBaHue OpraHMYECKUX BELIECTB.

Oco0bie cBOliCTBa KOHIIEHTPUPOBAHHON a30THOW KHCJIOTHI M €€ pacTBOpPa: B3aUMOJICHCTBUE C MEIBIO.

Knaccudukannm ocHOBaHWIL: OJHOKHCIOTBIE W JIByXKHCIOTHBIE, HEPacTBOPHMBIE W pacTBOpHMbIE (IIENOUM).
OO0mue cBOWCTBAa OCHOBAaHWI: B3aUMOJCHUCTBUE C KHCIOTaMH. Peakuus Heltpamusammu. B3amMopelcTBue mienmoueit ¢
KHCIIOTHBIMH OKCHAAMH. Pa3noxeHne HepacTBOPHUMBIX OCHOBAHHH TIPH HArPEBaHUU.

AmdoTteprocTs. CBolicTBa aM(DOTEPHBIX THIPOKCHIIOB HA PUMEPAX I'MIPOKCHIIA [IMHKA U THAPOKCHIIA ATIOMUHHUS
(Oe3 3amucu ypaBHEHUH XUMUYECKUX PEaKLUil).

Comu. HomenknaTypa cosei.

I'enernueckuii psa. I'eHeTMdeckuil psj TUIIMYHOIO MeETajlla HAa INpUMEpax Kaablus U cBuHLA. [lomydeHue
COEIMHEHNH TUINYHBIX METAIJIOB.

I'eneTnueckuil psn TUNMYHOrO HEMeETaljga Ha MpUMEpax yrjiepola U KpeMHHA. Bo3Mo)XHOCTH mosydeHUs
COEIMHEHNH HEMETAJUIOB U3 BEUIECTB APYIHX KJIACCOB.

I'enernyeckuii psan MeTaa, 06pasyromero aMpoTepHbIH THAPOKCHIIL.

JHemoncmpayuu

* BemecTBa MOJIEKYTIPHOTO U HEMOJIEKYISIPHOTO CTPOCHHSL.

* Meramsl.

* Hemeramel.

* 'padur Kak mnpuMep NPOCTOrO BEIIECTBA, HMEIOIIEr0 Ha3BaHWE, KOTOPOE OTJIMYAETCS OT Ha3BaHHS
XHMHYECKOTO JIEMEHTA.

* [lonmyueHne kucnopoia U3 IepMaHraHaTa Kajius 1 COOMpaHue METOIOM BBITECHEHUS BOJIBI.

* ['openue B kuciopoje Maruus, cepsl, pocdopa.

* Pabota anmapara Kumnma.

* HamonaeHne MbpLIBHBIX ny31>1pe171 CMECBHIO BOAOPpOJa € BO3AYXOM U UX MOIKUTAaHUE.

» [IpoBepka Bojopoa Ha YHUCTOTY.

* ['openue Bogopoaa Ha BO3AyXe U B KUCIOPOJE.



* B3aumogeiicTBrue BoJIopoja C cepoil.

* ['openne Bogopoa B Xjope.

* Boccranosienue Bogopoiom okcuaa meau (11).

* HeycToiunBOCTh MEPECHIIEHHOTO PACTBOPA THOCYIIb(aTa HaTPHSL.

* ABTOMAaTHYECKUI AUCTUILISATOP.

» OTHOLICHNE BOJBI K HATPHUIO, MarHuio, MEIH.

» OTHOLICHNE BO/IBI K OKCHIAM OapHs M XKeJe3a.

* McnbITaHue pacTBOPOB LIENOYeH METHIOPAHKEM, JTAKMYCOM, (peHOI(TaIeHHOM.

* B3anmopeticteue oxcumos yriepoma (IV) m docdopa(V) ¢ Homom W HCHBITAaHHE MOIYYCHHBIX PAacTBOPOB
METHJIOPAHIKEM, JTAKMYCOM, (PEHOI(TAICHHOM.

* OTCYTCTBHE XMMHUYECKON PEaKINU BOJBI C OKCHIOM KPEMHHUSL.

* CepHast, a30THasA, pocopHast KUCIOTHI KaK MPEJACTABUTENN KHCIOPOICOACPKALIUX KUCIIOT.

* CoursiHast KUCJIOTA KaK IPEICTaBUTEIb OECKUCIOPOIHBIX KHCIIOT.

* OOpa3Ibl COMCH.

* OTHOIICHHE METAJJIOB K PACTBOPY COJISTHON KUCIIOTHI.

*» B3anmoneiicteue okcuna meau (1) ¢ pacTBopoM cepHOM KHUCITOTHL.

* B3aumoneiicteue runpokcuia meau(1l) ¢ pactBopom cosIsTHON KUCIIOTHI.

* B3anmopelicTBie KOHIICHTPUPOBAHHON CEPHOI KHCIOTHI C KypUHBIM OSIIKOM (caxapoMm).

* B3aumonelicTBHEe KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJbIO.

» KcanronpoTenHoBas peakiusl.

* BzanmonetlicTBue TBEPIOTO THAPOKCHIIA HATPHS C OKCHIOM YIJIEpoia

Jlabopamopnuvie onvimut

» O3HaKOMJIEHHE C 00pa3aMy METaNIOB M HEMETaJIOB

* [Tonyyenue KucIopoaa U3 MepoKCUIa BOJAOPOIA.

» OnucaHye BHEITHETO BU/IA IPUPOIHBIX OKCHIOB U cOCTaBlIeHUE (hopmyi.

* [Tonmyuenne Bomopoaa B npubope .M. Kupromknna. Codbupanue BoopoJa METOZOM BBITECHEHHS  BO3JyXa.
ITpoBepka BofOoposa Ha YUCTOTY.

* M3ydenune pacTBOPUMOCTU METHOTO KYIIOpOca IPU pa3HbIX TEMIIEpaTypax.

* BzaumopeiicTBue okcuaa KajlbLus ¢ BOJOMH.

* VI3MeHeHne OKpacku MHIWKATOPOB B PACTBOPaX KHCIOT U MIEJ0YEH.

* CpaBHEHHE OKPAaCKH UHIUKATOPOB BCOJISHOM U CEpHOM KHCIIOTaX.

» OnucaHne BHEIIHETO BU/IA X PACTBOPUMOCTH Pa3HBIX COJICH.

* Peakuus HeHTpamu3anuu.

* Paznmosxenne ruapoxcuna meau (1) mpu HarpeBaHuw.

* AMdoTepHOCTS.

* [TonmydyeHue coelMHEHHUI MarHusl.

* [lony4yeHue coelMHEHUH yriiepoa.

Ilpaxmuueckue 3auamus

* XUMHUYECKHE CBOICTBA KMCIOPOAA.

* XuMH4ecKue CBONCTBA BOJIOPO/a.

* XMMHMYECKHE CBOMCTBA KUCIIOT.

Tema 3. Ilepuoanyeckuii 3aKOH M NepHOAUYECKasi cucTeMa XuMu4yeckux dJjemeHtoB /.M. MenaeneeBa.
Ctpoenne atoma

Atom - cnoxsas yactuna. OmbiTel A.A. bekkepesns. ITnanerapnast moxens atoma 3. Pesepdopna. OcHOBHBIE
4acTULbl aTOMHOIO sJpa: IPOTOHBI W HEUTpOHBL. HM30TOmbl M M30TONUA. YTOUHEHUE IOHATHUS «XUMHYECKUU
37eMEHT». DJIeKTPOHEHTPATbHOCTS  aToMa.  I[lepBOHAYaNbHOE —TIPEJACTaBIeHHE 00 OJIEKTPOHHOM  CJloe. EMKocTh
NIEKTPOHHOTO cos. [IoHATHE O BHEIIHEM 3NEKTPOHHOM CJIO€. Y CTOMUMBOCTD BHEIIHETO AIEKTPOHHOTO ciosl. M3menenue
yyclla 3JEKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM CJIO€ C yBEJHMUYEHHEM 3apsaa siapa atomoB snemeHToB I-III nmepuonos.
Knaccudukaums  xummdeckux — anemeHToB.  OcHoBanus — kinaccudukanuu.  Ilepuomudeckass — cucremMa  Kak
€CTEeCTBEHHOHay4Hasi KiacCU(UKAIUS XMMHUYECKUX JJIEMEHTOB Ha OCHOBE 3apsiIOB UX aTOMHbIX sjep. [lepuonuyeckas
cucreMa u mepuoamdeckue Tadmwmbl [lepron. ®u3mueckwii cMBICT HOMEpa IepHojaa. boibplime W Manble MEePHOJBI.
[epromp! B pa3HbIX GpopMax MEepHOANIECKON TaOaHIIbL. ['pybl B KOPOTKOW M JUIMHHOW (hOpME MEPHOANYECKON TaOIHIIbI.
I'maBHBIe W mOOOUHBIE TOATPYyHmbl. A- u B-rpynmer. @usmdeckuii cMbIC HOMepa TPYMIBI [UIS 3JIEMEHTOB TJIABHBIX
noarpynn  (A-rpynm).@U3HUECKUil CMBICT MOPSAKOBOTO HOMEpa XMMHUYECKOro »3jeMeHTa. l3MeHeHue cBOICTB
XAMHUYECKAX 3JIEMEHTOB B Mepuojax M rpynmax. Ilepmogumdeckoe HM3MEHEHHE 4YHC/IA 3JIEKTPOHOB Ha BHEIIHEM
NIEKTPOHHOM CJIO€ M INEPUOAUYECKOE HM3MEHEHHE CBONCTB XMMHUYECKUX 3JIEMEHTOB U UX coeauHeHui. CoBpeMeHHas
(bopMyITHpOBKa MEPHOANIECKOrO 3aKOHa. XapaKTePUCTHKAa XUMUYECKOTO JIEMEHTa 110 €0 MOJIO0KSHHUIO B 1€ PUONYECKOH
cucreme.OcHoBHele Bexu B km3HM Jl. M. MenzgeneeBa. Knaccudukamyus XUMHUECKHX SJIEMEHTOB M OTKpBITHE
nepuoaudeckoro 3akoHa. Hayunsiii nonsur J[.M. Menzeneesa.

Ilpakmuueckue 3anamus

W3MeHeHNe CBOWCTB T’UAPOKCUTIOB C YBEJTMUEHUEM 3apsioB ATOMHBIX AP XMMHUYECKHUX IEMEHTOB.

Tema 4. KosiuuecTBeHHbIE OTHOLIEHUS] B XUMHUHU

Ennanna xonmuectBa BemiecTBa. Yumcno ABoraapo. Pusmueckuil cMbicin Kod(pQUIMEHTOB B YpaBHEHUSX
XUMHUUYECKUX peakuuil. YUTeHue ypaBHEHUN XUMHUYECKHMX peakuui. Macca omHoro Moussl BemiectBa. MossipHas Macca.
Momnspuslii 005EM ra3oB. 3akoH ABoraapo. OObEMHBIE OTHOIICHNUS Ta30B IIPH XUMHUYECKUX PEaKIHsIX.

JHemoncmpayuu

» O0Opa3ubl TBEPABIX U JKUAKNX BEIIECTB KOJIUIECTBOM | MOJIb.

Pacuémmnuie 3a0auu



* Pacuér xommdyecTBa BeIIECTBA IO H3BECTHOMY YHCIY YacTHIl. Pacdér KoimdecTBa BEIIECTBA 10 YPaBHEHHIO
XUMHUYECKOH pEeaKIiH.

* Pacuér MoysspHO# Macchl BemecTBa o ero gopmyse. PacyéTsl Macchl BENIECTBA MO U3BECTHOMY €0 KOJHYECTBY
1 oOpaTHBIE pacyETHI.

* Pacuérel o XUMHUYECKUM ypaBHEHUSAM MacChl OJJHOIO U3 yYaCTHUKOB XMMHUYECKOH PEaKIMU MO U3BECTHOM Macce
JIPYroro y4acTHHKA.

* Pacuér mioTHOCTH ra3a 1o ero MOJSIPHOM Macce U MOJIIPHOMY 00BEMY.

* PacuéTel Mo XMMHMYECKUM YPaBHEHHUSIM MacChl OJZHOTO M3 YJaCTHHKOB XHMHUYECKOH peakuuu 10 H3BECTHOMY
00BEMY IpYroro y4acTHHUKA, HAXOSIIETOCS B ra3000pa3HOM COCTOSHHU.

* PacuéTpl Mo XUMHUYECKUM YPaBHEHHSIM C UCIIOJIb30BaHNEM OOBEMHBIX OTHOIICHUH Ta30B.

9 xknace

Tema 1. CTpoeHue BemecTBa

Xumudeckas cBsi3b. OOpa3zoBaHHe MOJIEKYNT BOJAOPOJa, a3oTa. KoBajeHTHas cBsI3b. DIIEKTPOHHBIE U rpaduyeckue
(bopMyIbI. YTouHeHue MOHSTHUS «BAJICHTHOCTBY. BanenTtHsie BO3MOKHOCTHU aToMa.
OTHOCUTENBHASANEKTPOOTPUIIATENBHOCTS aTOMOB. Py anexTpoorpunarensHocty. [lomsipHocTs cBa3u. YacTUUHBIN 3apsn.
KoBaneHTHass HemoJsipHast W KOBAJIEHTHas IoJisipHast cBsi3b. Monbl. VloHHas cBsi3b. ['paHWIBI NPHUMEHUMOCTH TIOHSTHS
«BaJICHTHOCTBY». CTeleHb OKHMCIeHHsSI. MakcuMmalbHas W MHUHHUMAajbHAasg CTCIIEHM OKHCIICHHS. Onpeneﬂeﬂne CTCIICHU
OKHCJICHHUSI TI0 3JIEKTPOHHOH ¢opmyine BemecTBa. OmnpeneneHne CTEEHH OKHUCICHHS IO MOJEKYISpHOH (opmyne
OMHapHOTO coeMMHEHHs. BaleHTHOCTD, 3apsi1 MOHA U CTENeHb OKUcieHHus. Kpucrauibl. THITBI KpUCTAITMUECKUX PEIIETOK:
aTOMHasl, HOHHAsI, MOJICKYJISIpHasl. 3aBUCHMOCTh (PU3NYECKUX CBOWCTB BEIIECTB OT TUIMA KPUCTAIIMYECKON PEIIETKN.

JHemoncmpayuu

* Mozenu KpUCTANIMYECKUX PEIETOK BOIbI, XJIOpUIa HaTpHsl, aiMasa, TpaduTa.

Jlabopamopnbsie onvimut

* CocraBiieHue MOJieNIel MOJISKYII.

* Onncanne GU3NIECKUX CBOMCTB BEIIECTB C Pa3HBIM THIIOM KPHUCTAJUIMYECKOHN PemETKH.

Tema 2. MHOroo0pa3ne XMUMH4YECKHX peaKI Ui

OkwucieHne, BOCCTaHOBJICHHUE, OKHCINTENIb, BOCCTAHOBUTENb C TOUKH 3PEHHUS] M3MEHEHHsSI CTENEHEH OKHCIICHUS
aToMOB. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuy. MossipHas koHueHTpaus. CKOpoCTh XUMUYECKOH peakiuy. 3aBu-
CUMOCTb CKOPOCTH XUMHUYECKOM pCakuuun OoT yCHOBI/Iﬁ eé MPOBCACHUA: HArp€BaHUC, YBEJIMUCHUC KOHICHTPAIUN UCXOHBIX
BEIIECTB (U151 TOMOTEHHBIX PEaKIUil) MM TOBEPXHOCTH CONPHUKOCHOBEHUS (U1l TE€TEPOTEHHBIX PEAKIUi), HCIIOIb30BaHNE
katanuzaropa. [Ipsimast u oOparHas XuMuueckue peakiuu. OOpaTUMble XMMHYECKHE peakUuu. V3MeHeHHne CKOpoCcTH
XAMHYECKON peakuyu BO BpPEMEHH. XHUMHYECKOE paBHOBECHE. OIJIEKTPOIIPOBOAHOCTH PACTBOPOB. ODIEKTPOJIUTHI U
HEJJIEKTPOJIUTHL. DJIeKTpoJITHYecKas nuccounanusi. CuiabHbIe U cialble 3J1eKTPOJIMTEL. YPaBHEHHS AJIEKTPOIUTUYECKOM
Jucconpanu. Peakiuy MOHHOTO oOMeHa. MOJNEKyNspHbIe W WOHHBIE YPaBHEHHUSI XUMHUYECKHX PEaKIHil. XHMHUYECKHE
CBOIICTBA KUCIIOT U OCHOBAHUI C TOYKHU 3PEHUS TEOPUU DIEKTPOIUTHUECKON Aucconuanuu. OnpeneneHue KUCIOT U Mie-
youeil kak 3aexrponautoB. O6mue cBoiicTBa kuciaoT. O6mue cBoiicTBa ocHOBaHMH. B3ammomelicTBHEe pacTBOPOB coJei ¢
pacTBOpaMH KHCJIOT U mienodeil. BzanmoneiicTBiue pacTBopoB cosnel apyr ¢ apyrom. [lepBoHauanbHOE MPEACTaBICHUE O
Ka4Y€CTBCHHBIX PCAKIIUAX HAa KATUOHBI 1 aHUOHBI.

OcHoBaHUs KnaccH(UKAINN XUMHUECKUX PEAKIUH. XUMHUIECKHUE PEaKIINU COSANHEHUS, Pa3I0KEeHHUS, 3aMEICHNUS,
oOMeHa, JK30TEepMHYECKUE, SHAOTEPMUYECKHE, OKHCIHTEIbHO-BOCCTAHOBUTENIbHBIE, KaTaJIUTHYeCKue, oOpaTHMBble W
HeoOpaTUMEBIE.

Jemoncmpayuu

* ['opeHue menu B XJope.

* ['openne Bomopoa B Xjope.

* I3MeHeHne CKOpPOCTH XUMHUECKON Peakliy IPH HarpeBaHUHU BEIECTB.

» CMemeHne XMMUIECKOTO PaBHOBECHS

* M3ydeHne a1ekTponpoBOHOCTH BELIECTB 1 PACTBOPOB.

* BzauMopeiicTBue pacTBOpPOB: a) THAPOKCHAA HATPUS W a30THOW KHCIOTHI; 0) CEpHON KHCIOTHI U THIPOKCHIA
KaJwsi, B) KapOOHAaTa HATPHUs U COJITHOU KUCIOTHI, T) cynbdaTta meau (II) u ruxpokcnaa Kanws.

* PactBopenue runpoxcuna xenesa (III) B pactBope cepHON KHUCITOTEHI.

* DHAOTEPMUYECKIE PEAKIIHH.

* DK30TepMHUUYECKHE PEAKIIUH.

Jlabopamopnusie onvimut

* OKHCIIEHUEe MEIH KHCIOPOJ0M BO3LyXa.

* Boccranosnenue oxcuna meau (1) Bomopogom.

* BiusiHNe KOHIIEHTpaluK Ha CKOPOCTh XMMHUYECKON PEaKIUH.

* BiusHNe NOBEPXHOCTH CONPUKOCHOBEHHUSI HA CKOPOCTh XMMUYECKOH PEaKIHu.

* Bamsnue kaTanu3aTtopa Ha CKOPOCTh XUMUYECKOH PEaKInH.

* V3yyeHue BO3MOXKHOCTH B3aMMOJICHCTBHSI Tap PacTBOPOB: a) TUAPOKCHAA HATPUS M a30THOW KHCIOTHI; O)
xnopuaa sxenesa (I1I) n a30THON KUCITOTHI; B) THAPOKCHIA HATpuUs U xiopuaa sxernesa (IID).

» O0mue cBo¥cTBa KUCIIOT.

» OO0I1IME CBOMCTBA LIEIOYEH.

 CBolicTBa pacTBOPOB COJIEH.

* XMMHYECKHE PCaKur pa3HbIX THUIIOB.

Ilpakmuueckue 3auamus

* YCII0BUS TEUEHUS PEaKLMi B paCTBOPAX 3JIEKTPOJIUTOB JI0 KOHIA.

Tema 3. MHoroodpasue Bemects. HemeTa bl M MX cOeAMHEHNs



[TosoxxeHne HeMETayUIOB B IEPHOAWYECKON crcTeMe XUMHUYecKuX aneMeHToB /(.M. MenzneneeBa. DiIeKTpoHHOE
CTpOEHHE aTOMOB HeMmeTauioB. [IpocTeie BemiecTBa - HEMETAUIBI KaK OKHCIMTENN W BOCCTaHOBHUTENH. Pacmmpenue
NPEACTAaBICHUIT 00 aIOTPONUK Ha TNpHMepax MpocThiX BemiecTB Qocdopa u cepwl. [lonoxkeHne rajoreHoB B
MIEPUOMIECKON CHcTeMe XMMHUYeckuX 3memeHToB [I.M. MenneneeBa, cTpoeHne aTOMOB M MOJICKyNl. BzammoneiicTBue
XJopa ¢ BoaopojoM, ¢ochopoMm, HaTpuem, >Kele3oM, MeIplo, MeraHoM. [lonydeHue xjopa 3JIEKTPOJIHM30M pacTBOpa
XJIOpHJA HATPHS; B3aUMOAEHCTBUEM KPHUCTAIUIMYECKOTO NTEPMaHraHaTa Kalus ¢ KOHIEHTPUPOBAaHHBIM PAaCTBOPOM COJISTHOM
KHCIIOTHL. XJIOPOBOJIOPOA. PacTBopeHHe XJIOpoBOAOpoJa B BOJAE, OKHCICHHE XJIOPOBOJOPOAA B MPUCYTCTBHH XJIOpHIA
memu (1), B3aumonerictue ¢ anetmieHoM. ComsHas KUCIOTa KaK CHIBHBIA JJIEKTPOJIMT: B3aUMOJICHCTBHE ¢ MeTallaMH,
OKCHJaMH M THUAPOKCHIIAMH METAJUIOB, C COJIIMH. XJI0pup! B ipupose. [lorydeHne xJiopoBo1opoaa U COMSTHOM KUCIOTHI B
MIPOMBIIIJICHHOCTH (CHHTE3) U B Ja0OpaTOpUU W3 KPUCTAJUIMYECKOTO XJIOPHAA HATPUS M KOHIIEHTPUPOBAHHOM CEpHOI
kucinoTel. Ou3nyeckue cBoiicTBa Gropa, Opoma u qonma. CpaBHEHHE MPOCTHIX BEIIECTB Kak okuciuTeneii. O0mue cBoiCTBa
rajIoTeHOBOJIOPOJIOB Kak 3JIEKTponMTOB. ['amoreHuns! B mpupoje. buonorndeckoe aeiictBue ranoreHoB. IlonoskeHue
KHCJIOPOJa M Cephl B IEPHOJMUECKON CUCTeMe XUMIUecKX deMenToB .M. MenneneeBa, cTpoeHre MX aTOMOB. AJUIOTpO-
st KHCJTopoJia U cepbl. CpaBHEHHE XUMHUECKUX CBOWCTB KUCIIOPO/Ia M CEphl Ha IPUMEpax B3aUMO/ICHCTBUS ¢ BOJOPOJIOM,
aTIOMHUHUEM, Xene3oM. BocctanoBurtenbHble cBoiicTBa cephl. [lomydenue cepsl. CepoBomoposn. BoccraHoButenbHble H
OKHCIMTENIbHbIE CBOIicTBa cepoBosopona. CepoBomoponnas kuciora. Cynbduasl B npupoae. buonornueckoe nerictsue
cepoBoyiopoaa. KauecrBenHast peakuusi Ha cynb¢un. [loayueHne cepoBozopoja B NMPOMBIIUIEHHOCTH W B Jlabopatopuu
Oxcup ceper (IV) Iomyuenue okcuma cepel (IV) u3 cepsl, cepoBomoponaa, MPUPOAHBIX CYIb(GUAOB. OKHCIUTEIHHO-
BOCCTAaHOBHTCNIBHBIC CBoOiicTBa okcuma cepsl (IV) B3ammopelictBue ¢ kucinopoaoMm, okcugoMm yriaepoxaa (ID).
Bianmopeticteue oxcuma cepbl (IV) ¢ Bomoit, pactBopamu menodeii. Cyns¢utsl u ruapocynshutel. Oxcun cepsl (IV)
B3anMozeiicTue ¢ Bojoi. OKHuciInTeNnbHBIE CBOMCTBA: peakuus ¢ Gocdopom, fomom kanums. [Tomydenne okcuna cepsi( IV)
®dusnueckne CBONCTBA CEPHOM KHUCIOTHL. PacTBopeHme cepHOl KHCIOTHI B Boje. CBOWCTBA CEpPHOW KHUCIOTHI Kak
anekTponuta. (OCOOEHHOCTH CBOMCTB KOHLEGHTPUPOBaHHOH cepHOW kucioTel. Cynbdarel U ruapocyibdarsl.
KauectBenHass peakuusi Ha cyiabdar-uoH. [lepBas nmoMouib npu oxorax cepHoit KuciaoToil. Cxema NoJydeHus: CepHoi
KHCJIOTH B TpoMbIIIIeHHOCTH. CpaBHEHHe cBoiicTB HemeTaiwioB VI-VII rpymnm u ux coeanHeHMA.A30T Kak XUMHUYECKAN
JIEMEHT M KaK IPOCTOE BEIIECTBO: CTPOEHHE aroMa M MOJIeKydsl a3oTa. du3nueckue CBONCTBAa a30Ta. A30T Kak
OKHUCTUTENb (PEakuu C JUTHEM W BOAOPOJOM) M BOCCTAHOBHUTENb (peakius ¢ KUCIOpoJoM). Asutotporusi (ocdopa:
KpacHbIi 1 6enblid pochop. CpaBHEHNE XMMUUECKON aKTUBHOCTH aJUIOTPOITHBIX MoauduKkanuii pochopa. OKucinTenbHbIe
cBoiicTBa (octopa (peakius ¢ KalueM), BOCCTAHOBHUTEIbHBIC CBOMCTBA (pocdopa (peakiuu ¢ KHCIOPOIOM U XJIOPOM).
[Monmyuenne asora u ochopa. AMMHAK: CTPOCHHE MOJIEKYINbI, (PU3NUECKHE CBOMCTBA. PacTBopeHHe ammmMaka B BOJE.
JIOHOPHO-aKIENITOPHBIA MEXaHU3M 00pa30BaHMsI KOBAJICHTHOH CBSI3M B MOHE aMMOHHMs. AMMHayHasi BoJa. XUMHUYECKUE
CBOWCTBAa aMMMaKa: B3aUMOJICHCTBHE C KHCIOTaMH, TOPEHHE, KaTanTHdeckoe okucierne. Conn ammonus. KauectBennas
peakuus Ha MoH amMoHus. Okeun azora (I). BoccranoBuTENBHBIE CBOMCTBA (pEaKLUs C PaCTBOPOM I€pPMaHraHaTa Kajlus B
KHCJIOH cpelie); BOCCTAHOBUTEIBHBIE CBOWCTBA (peakiuu ¢ BogopoaoM, yriaém). Okenn azota (I) xak HecomeoOpazyromuii
okcna. Oxemp azora (II): okucieHHME KHCIOPOJOM BO3dyXa, TepMuueckoe pasnoxenue. Oxcun azora (IV):
B3aUMOJICHCTBHUE C BOJIOMN, TOpeHue yriasl B aTMochepe okcraa azora (IV). CpaBHUTENbHAS XapaKTEPUCTHUKA OKCUIOB a30Ta.
Oxcuppl a30Ta KaK OJ[HA U3 IPUYUH BO3HUKHOBEHHS KUCIOTHBIX TOXKACH.

A3sotHas kucnora. dusuueckue cBoiicTBa a30THOM KUCIOTHL. OCoOble XUMUYECKHE CBOMCTBA a30THOW KHCIOTHI —
B3amMoIeiicTBHE ¢ MeTaiaMu. CpaBHEHHE PEaKIMid )Kelle3a C pacTBOpaMH CEPHOI M a30THOH KHCIOT. B3ammopelicTue
MeJli ¢ KOHIIEHTPUPOBAHHOW a30THOW KHCJIOTOI M C PacTBOPOM a30THOM KHCIOThL. Hutparsl. PasnoxeHue HuTparoB npu
HarpeBaHuH. [IpyuMeHeHne a30THON KUCIIOThI U HUTPATOB.

Baxneitmme coequnenns gocdopa. Oxenn docdopa (V): nmosydenue, B3aumoiericteue ¢ Bojoi. Oprodocdopnas
KUCIIOoTa: (PU3UUYECKHE CBOWCTBA, JMCCOLMAIIMS, CBOWCTBA pacTBopa (ocdopHOil KHCIOTHI Kak aeKTposiuTa. Tpu psina
¢docdaros. [Ipumenenune comneit pocopHOit KHCIOTH. IBTPODHUKALUSL BOTOEMOB.

VYraepoa. IIpocteie BemiecTBa HEMOJEKYJISPHOIO CTPOEHHS, OOpa3OBaHHBIE YIJIEPOAOM: alMa3 U rpadur, UX
cTpoeHHE W (U3NUECKHEe CBOicTBAa. AncopOmms. XUMHYECKHE CBOHCTBA MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YIIIEPOIOM:
ropeHue, B3auMOCHCTBIE ¢ METaJUIaMH (KaJbLIMeM U aIIOMUHHEM), BOJIOH, okcuaoM xeresa (I11).

Bopoponnsie coenuHeHus yriaepona. MertaH: (u3udeckue CBOICTBA, TOPEHHE, MUPOJU3. DTECH: MOJUMEPU3ALIMSL
OTHH: TOpeHWe, TNpHcOoeAnHeHue Bojopona, peakuuss H.Jl. 3emmnckoro. Bbenson: xmummueckas ¢opmyna, oOmacté
MIPUMCHCHUA.

Oxcun yranepona (II): moxyuenue, ropeHue, B3anMOICHCTBIE C BOJIOM, BOCCTAHOBIICHHE JKeJle3a U3 OKCHIa JKeJe3a
(III). Oxcun yriepona (IV): peakius ¢ MarHueM, yriiepoaoM, TBEPABIM THAPOKCUIOM HaTpus. buonoruueckoe neiicteue
OKCHJIOB YTJIEPO/a.

Hecroiikocte yrompHOW Kuciotsl. KapOoHaThl: pasiioXKeHHE HEPacTBOPUMBIX KapOOHATOB NpPH HarpeBaHUH,
B3aUMOJEHCTBUE C PACTBOPAMH CHIIBHBIX KHCIIOT; IIPEBPAIICHIE B THAPOKapOOHATHL. [ mapokapOOHAThI: pa3IoKeHHE MpH
HarpeBaHHUH, B3aMMOJEHCTBHUE ¢ pacTBopaMu 1ienouei. Kapbonars! B mpupose. [Ipumenenne kapOooHaTOB.

Kpemuuii. AmmoTtponusi KpeMHus. B3anMojaelicTBUe KpeMHHUs ¢ KHCIOpoAoM U yriepoaoM. Kapbopyna. Oxcun
KPEMHHSI: B3aMMOJICHCTBHE CO MIeN0YaMu, KapOoHATOM HaTpus n yriaéM. Pasnokenne kpeMHHEBOH KucioThl. [Ipupomabie
cunukatel. Ctekno, hapdop, dasHe, kepaMuKa, IEMEHT KaK UCKYCCTBCHHBIC CHITUKATHI.

CpaBHEHHE CBOMCTB HeMeTauioB [V—V rpymi 1 uX coeTuHEeHUH.

Jemoncmpayuu

» Ousndeckre CBOWCTBA HEMETAIUIOB (cepa, Hox, OpoM, KHCIOPO).

* Mogenu KpuCTaIMYeCKnX PeIEToK anmasa u rpadura.

* [Tonyuenue xsopa 1 ero (pu3UYecKue CBONCTBA.

* ['openue B xi0pe Bojopona, hochopa, HATPHSL, JKene3a, MeJIH.

* [TonyyeHue XJI0POBOAOPOAA U3 KPUCTAJUIMYECKOTO XJIOPUAA HATPUsA U KOHLEHTPUPOBAHHOM CEPHOIl KHCIIOTHI
«XT0pOBOIOPOAHEIH (DOHTAHY.

» O0Opa3ubl MPUPOTHBIX XJIOPHUJIOB.



» dusnyeckue CBOMCTBAa OpoMa u Hoa.

* B3anmoneiicTBie Opoma U oaa ¢ aTFOMIHUEM.

* [TonydyeHue naacTUUECKOH CEPBI.

* ['openne Bogopoa B mapax cepel.

* B3zauMogeiicTBre cephl C KeIe30M.

* ['opeHue cepbl B KUCIOPOAE.

* [Tonyuenue cepoBogopoaa.

* 'openue cepoBogopoa.

» OkucieHne cepoBogopoaa xiopuaom xxenesa (II1).

* PactBopenue oxcuaa cepsl (IV) B BoJie M UCTIBITAHHE PACTBOPA HHANKATOPOM.

* PacTBOpeHue cepHON KUCIIOTHI B BOJE.

* OOyriiMBaHye KOHIIGHTPHUPOBAHHOM CEPHOIT KUCIIOTOW OPraHUYECKHX BEIIECTB.

* BzanMopeiicTBre KOHIEHTPUPOBAHHOM CEPHOU KUCIOTBI C MEIBIO.

* T'openue pochopa B KHCIOPOIE.

* T'openue docdopa B xitope.

* [ToyueHne amMmmuaka. K AMMHUAYHBIN QOHTAHY.

* Bo3ronka xyiopyujia aMMOHUSL.

* [Tomyuenne oxcuma azota (II) u ero okucieHne Ha BO3IyXeE.

* [Tonmyuenne okcuna azora (IV) u ropenue yris B HEM.

» CpaBHEHHE XUMHYECKUX PEAKIHil JKene3a ¢ paCTBOPAMHU CEPHOM M a30THOW KHCIIOT.

* BzauMopeiicTBue MeaiM ¢ pacCTBOPOM U C KOHLIEHTPUPOBAHHOM a30THOM KHCIOTOM.

* PaznoxeHne HUTpaTa Kajaus Ipy HarpeBaHHH.

* ['opeHue yriis u cepsl B CEeNUTpeE.

» Kpucrammueckne pemérky anmasa u rpadura.

* AncopOrus yriiéM ra30B; TOPEHUE YIS B KACIOPOJIE.

* Monienu MoJeKysl MeTaHa, 3TeHa, ITHHA.

* ['opeHue meraHa.

* ['openue oxcuna yriepona (I).

* ['opeHue MarHus B yrJIEKUCIIOM rase.

* B3anmoneiicTBue TBEPAOTO TMAPOKCHIA HATPUS C YIIIEKUCIBIM Ta30M.

» Kpucrannuueckue pemeéTku KpeMHUS U OKCHJIAa KPEMHHUSL.

* BrimenaunBanue cTekIa.

Jlabopamopuuie onvintvl

* I3yueHue CBOMCTB COJIIHOM KUCIIOTBI KaK 3JIEKTPOJINTA.

» KauecTBeHHas peakuys Ha XJIOPHI-HOH.

* B3aumoeiictBue OpoMuia HaTpUs ¢ XJIOPHO# BOJIOW; HOTUIA HATPHsI C OPOMHOM BOJIOH.

* PaccmoTpenue 00pa3oB NPUPOAHBIX I'aJIOT€HUIOB.

» KauecTBeHHast peakiys Ha CyJIb(QHI-HOH.

* PaccmoTtpenne 06pa31oB IpUPOIHBIX CYIB(UIOB.

* 3ydeHue cBOICTB pacTBOpa CEPHOI KUCIOTHI.

» KadecTBeHHas peakius Ha cyabdar-uoH.

» PaccmoTpeHune 00pa3IioB IPUPOIHBIX CYIb(HATOB.

* V3MeHeHre OKpacku HHIMKATOPOB B pacTBope (GochopHOit KUCIOTHI.

» KauectBeHHas peakuus Ha Gpocdar-uoH.

* Onucanue HU3NIECKUX CBOMCTB 00pa3oB MPUPOIHBIX (hochaToB.

* AncopOrust yriiéM pacTBOPEHHBIX BEIIECTB.

*» BzanmoneiictBue okcunma yriaepoaa (IV) c pactBopoM ruapokcuia Kajibousi ¢ oOpa3oBaHuMeM KapOoHaTa M
ruapokapOoOHaTa KaabIusl.

* Paznoxxenne runpokapOOHATOB IPH HATPEBAHUH.

» KauecTtBeHHas peakmus Ha KapOOHATHI.

* Omnmcanne GU3NIECKUX CBOMCTB 00pa3IIOB MPUPOIHBIX KapOOHATOB.

* O3HaKoMIIeHHE ¢ 00pa3liaMy IPUPOTHBIX U HCKYCCTBEHHBIX CHIMKATOB.

Ilpakmuueckue 3auamus

* Pemenue sxcniepuMenTanbHbix 3ag1a4 «Hemeramnsl VI-VII rpynn u ux coequHEHUS.

* [lonyyeHne aMMuUaka U U3y4EHHUE €Er0 CBOMCTB.

» KapOoHarsr.

* Pemenue skcniepuMeHTaNIbHBIX 3a7a4 «Hemeramnel IV-V rpynn uux coequHeHus».

Tema 4. Oprannyeckue BemecTsa

[Ipeamer opranmyeckoid xuMuu. OpraHUYECKUe COEITUHEHHsI, OCOOCHHOCTH UX CTPOCHUS U CBOWCTB M TPHUYUHEI
MHOTO00pa3us.

VYriaeBosopoabl. YTIeBOIOPOAbl B NMPHPOZE: NMPUPOIHBIN M IOMyTHBIA HEe(MTAHOW ras3bl, HepTb. MeTaH W ITaH,
XHMHUYECKOE CTPOCHUE MOJIEKYII, CBOICTBA (TOpeHHe, pasnokeHue). Jleruaprposanue 3taHa B 3TuineH. CoCTaB U CTPOCHHUE
MOJIEKyTBI dTUIeHa. [IBoiiHas cBa3b. [loHATHE 0 peakuuu nonumepusanuu. [lonusrtunen, ero npuMmenenue. Kauectsennas
peakius Ha TBOMHYIO CBSI3b.

Kucnoposconepxamme OpraHMYecKHe BENIeCTBAa. OTHIIOBBIA CIHPT, MHOTOATOMHBIE CIUPTHI Ha IpUMepe
ruiepuHa. KauecTBeHHbIE peaklMid Ha MHOTOaTOMHbBIE CHUPTHL. OKHCIEHHE STHIOBOTO CIHPTAa B YKCYCHYIO KUCIIOTY.
Kupsr, monsarre 06 yriaeBoaax.



AzoTCcoaepkale OpraHHYeCKHe BeIIecTBA. AMHHOKHCIOTH KakK NPOM3BOAHBIE KapOOHOBBIX KHCIIOT. benku —
BaXHECHIIHE BEIIECTBA KUBOU IPUPOIEI.

JHemoncmpayuu

* Moieny MOJIEKYII METaHa M JPYTUX OPTaHUIECKUX BEIICCTB.

* O0ecBEeYHBAHUE HETIPEICILHBIMU COSTMHEHUSIMUA OPOMHOM BOJIBI M pACTBOPA IIEPMAHTaHATa KU,

* ['opeHue cnupra.

» KauecTBeHHBIC peaKIIMi HA MHOTOATOMHEIC CITUPTHI, Kpaxmal, OCIKH.

* Peakmus «cepeOpsHOTO 3epKaiiay ¢ TIIFOKO30M.

* Jlenarypanus Oenka.

Tema S. Muoroo0pasue BemecTB. MeTalbl M UX COeTUHEHUS

[lepBoHavabHBIE MPEACTABICHAS O METAIUINYECKOHN CBSI3M M METAJUIMYECKOH KpucTayummdeckoi pemérke. OOmue
CBOWCTBA METAJUIOB: KOBKOCTb, INIOTHOCTB, TBEPAOCTH, AIEKTPO- U TEIUIONPOBOJHOCTD, LIBET, «METAJUTMUECKUI» OIecK.

MerTassl Kak BOCCTAHOBHUTENH: PEAKIIUH C KUCIOPOIOM, PACTBOPAMH KHUCJIOT, COJSIMH. Psi1 akTHBHOCTH METAJLIOB.

[enounsie Mertamwibl. [lonoxeHue B mepu oAWYECKOM cucTeMe xumuueckux snemeHToB .M. Menpeneesa,
CTPOEHHE aTOMOB. XMMHMYECKHE CBOMCTBA: B3aUMOJEHCTBUE C KHUCIOPOAOM, IaJIOT€HAaMH, CEpOH, BOAOH, PAacTBOPOM
cynbdara memu (II). THOPOKCHIBI IIEIOYHBIX METAUIOB: (U3WYECKHE CBOMcTBa, muccormanus. Coim MIeTOYHBIX
METaJUIOB.

Kanpuuii. Ilonoxxenue B mepuoanyeckoil cucreme xumudeckux anneMeHToB .M. MeHneneeBa, cTpoeHue aToMma.
dusnyueckue CBOWCTBA KaJblUA. XUMHUYECKHE CBOWCTBA KAJIbLIUS: TOPEHME, B3auMoOJIeHCcTBUE ¢ BOJON. OKCUA KaiabIus:
¢u3nveckne CBONCTBa, OJTydeHHe, B3anMo ieiicTBre ¢ BoAoi. ['mapokcu kanpims. Conn KanbIus.

XKécrkocts Bombl. CoctaB mpupoAHbIX BoJ. CBoicTBa XEcTKOW BOAbl. BpemeHHas (kapOoHaTHas), OCTOSHHAs
(mexapboHaTHas) 1 001mas )KECTKOCTH BOABI. CIIoOCOOBI yCTpaHEHUS KECTKOCTH BOIBI.

Amomunuii. TlonoxxeHue B mepuoanyeckol cuctemMe xumuueckux snemeHToB J.W. Menneneea. ®duznueckue
CBOICTBa amoMHUHUA. B3aumopeiicTBue allfOMUHHUS C KHUCJIOPOJOM, BOJIOM, OKCHJIaMHU METAaJIOB, COJIAMH, PacTBOPAMH
KHCJIOT U LIEJIOYEH.

Oxcuj anroMuHHS: (U3UUECKHE CBOMCTBA, aM(pOTEpHOCTh. [ MAPOKCHI aJrOMUHMS: (DU3UUECKHE CBOMCTBA,
ampoTeprocTh. CONM AMOMUHUS.

XKeneszo. Ilomoxenue B mepuopuueckoil cucreme xumudeckux snementoB JI.M. MenpeneeBa. OcobeHHOCTH
cTpoeHHs aTtoma sxene3a. dusndeckue cBOICTBA jkene3a. Peakuum xenesza ¢ KHCIOPOJOM, XJIOPOM, CEpOH, pacTBOpaMH
KHUCJIOT-HEOKUCIUTENEH, COJEH.

Coenunenus xenes3a (II). Okcup xkenesa (I1): monydenue; Gusnyeckue CBOMCTBA; peakius ¢ PaCTBOPAMHU KHCIIOT.
Tunpoxcun xenesa (I1): monydenue; Gpusmdeckiie CBOWCTBA; B3aNMOACHCTBIE C PACTBOPAaMHU KUCIOT, ¢ KucimopoaoMm. Comn
xene3a (II): mosyyeHne; BocCTaHOBUTENILHBIE CBOICTBA.

Coemmuenns xene3a (II). Oxcup xemeza (III): momyduenwme; ¢u3ndeckue CBOMCTBA; pPEAKIUM C OKCHIOM
yraepona(Il), pactBopamu kucrmot. 'mapokcun skene3a (III): momyduenwe; ¢u3MYecKkne CBOWCTBA; pa3iOKEHHE MpPU
HarpeBaHWHN; B3aUMOJICHCTBUE C KUCIOTaMHU.

KauectBennrie peakunu Ha uoH xene3a (II) (c xpacHo# kpoBstHOH conbio) U Ha woH xene3a (III) (¢ x&mroit
KPOBSIHOH COJIBIO M POJJAHUI-HOHOM).

CruraBel. CriiaBel JKene3a: 9yryH W cTainb. CIDIaBel Menw: OpoH3a, JIaTyHb, Menbxuop. Jropamromuanii. CrutaBel
30110Ta, cepedpa, miatuHbel. O0IacTH MIPUMEHEHHS CILUIaBOB.

JHemoncmpayuu

* ['openue xenesa.

* BzauMopeiicTBHE LIMHKA C PACTBOPOM COJITHOM KHCIIOTBI.

* BriTecHeHne Meu jkene3oM U3 pactBopa cynbdara menu (II).

* ['opeHue HaTpus.

* BzauMopeiictBue Hatpusi ¢ cepoil, BOJOH, KOHLUEHTPUPOBAHHBIM PACTBOPOM COJISHOM KHCIOTBI, PacTBOPOM
cynbtara meau (II).

e B3anmoielicTBuEe KaJabllUs C BOJOM.

* [anienue HeralméHoOM U3BECTH.

* CBoiicTBa )XECTKOM BOJIBI. «ATIIOMUHKEBAs 0OPOIaY.

e B3anmoielicTBHE aJIOMUHHUS C BOJOM.

* AmoMoTepMusl.

» MexaHn4decKasi MPOYHOCTh OKCHIHOW IIEHKH ATFOMUHUSL.

 ['openue xenesa B XJ0pe.

* BzauMopeiicTBue xenesa ¢ cepoi.

¢ [TaccuBupoBaHue Kene3a KOHLEHTPUPOBAHHOM a30THON KUCIOTOM

Jlabopamopnuie onvinol

* Omucanne GU3NICCKUX CBOMCTB 00pA3IIOB METAIUIOB. Psi/T aKTHBHOCTH METAJIIIOB.

* PaccMoTpenue 00pa3iioB MPUPOTHBIX COCAMHEHHI MIEJIOYHBIX METAJUIOB. PaccMoTpeHne 0OpasloB MPUpPOIHBIX
COCITMHECHUHN IIENIOYHBIX METaoB. AM(OTEpHOCTh THAPOKCHAA ATIOMUHHS. B3amMmomeicTBhe xenme3a C pacTBOPOM
cynbpara meau (II). Tomyuenue cymbdara xenesa (II). Ilomydenue rumpokxcuna sxenesa(Il). ITomyuenne ruapoxcuaa
xenesa (I10).

» B3aumoneiicteue runmpokcuga kenesa (III) ¢ pacTBopoM COJISTHOM KHCIIOTBI.

» KauectBenHnas peaxkuus Ha HOHBI xenesa (I1).

» KauectBeHnHbIe peakiuu Ha HOHBI kemne3a (I11).

* O3HakoMJICHHUE ¢ (U3UUCCKUMH CBOMCTBAMHU METAJIOB U UX CIUIABOB.

Ilpakxmuueckue 3auamus

» O0muMe XMMHUYeCKHe CBOHCTBA METaJLIOB.



* Pemenue OKCIICPUMEHTAJIbHBIX 3aJla4 «MeTaisl 1 uxX COCOUHCHU ).

VI. Temaruyeckoe IIAHUPOBaHUE
8 kiace

OcHoOBHOe coJep:kaHHe N0 TeMaM Mopayab BocnuTATEIbHOI KosmmgectBo
nporpamMmbl «llIkobHBIH YPOK» 4acos
Tema 1. BBenenue B XUMHIO JleHb 3HAHUH. 16
Bcepoccuiickuii ypok 6€30macHOCTH
oOyuaromuxcs B cetn IHTEpHET.
Bceepoccwuiickuit «Ypox Lndpsm.
T'ox Hayku u TexHosnoruit B Poccun
Tewma 2. Baxxneimune kiacchl HEOPraHMYECKUX Ypok MyXecTBa, MOCBAIEHHBIN JHIO 21
BEIIIECTB I'epoes OteuecTBa.
BeemupHnsrii nens 60ps0st co CITNJom.
JIeHb TIOJTHOTO 0CBOOOKICHUS
Jlenunrpana ot GhammucTCKoi OJIOKaIbI.
Tema 3. Ilepuoguueckuil 3akoH U epUoANYEcKas BceMmupHBIii 1eHb UMMYHUTETA. 12
cucTeMa xuMudeckux 3jemenToB JI.M. MenneneeBa. Hens Boccoenunenus Kpreima ¢ Poccueit.
Ctpoenue aToma
Tema 4. KosnnyecTBeHHbIE OTHOLLIEHUSI B XUMUU BcemupHbIi 1eHb KHUTH U aBTOPCKOTO 8
npaBa.
YPpok 310pOBbsi, MOCBSIIEHHBII
BcemupHomy JIHIO 300pOBbs
3axmouyeHue 3
PesepBHOE BpeMms 10
Hroro: 70
9 kJace
OcHOBHOe co/iep:kaHMe 10 TeMaM Moayab BoCIMTATEILHOM KouauyectBo
nporpammbl «IIKkoJbHBIH YPOK» 4acoB
IToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 ki1acca JleHb 3HaHUA. 4
Ypok 6e30MacHOCTH.
Tema 1. CTpoeHHe BemecTBa Bceepoccwuiickuii ypok 6€30MacHOCTH 8
oOyuatomuxcs B cetu HTEpHET.
Bceepoccuiicknii «Ypok Lludpsn».
T'on nayku u TexHonoruit B Poccuun
Tema 2. MHOT0O0OOpa3ne XMMHUYECKUX PEAKIHN Ypok HallMOHATBHOM KYNbTYphI « MBI 11
pas3HbIe, HO MBI BMECTE».
Tema 3. MHOTOOOpa3ne BemecTB. Hemeramsl 1 ux VYpok myxecTBa, NOCBAIEHHBIN J[HIO 26
COCTMHEHUS I'epoeB OteuecTna.
Tema 4. Oprandeckre BemecTBa BceMupHbIii 1eHb MMMYHUTETA. 5
Henp Boccoennnenus Kpreima ¢ Poccueit.
Tema 5. MHOTOOOpa3ne BemecTB. MeTamisl 1 UX BcemupHBIil 1eHb KHUTH U aBTOPCKOTO 14
COCTMHEHUS mpasa.
YPOK 300pOBbsl, TOCBSAIIEHHBII
Bceemupromy JIHI0 310pOBbs
Hroro: 68

VII. OnucaHde y4eGHO-METOAMYECKOT0 M MATEePHAJbHO-TEXHHYECKOro obecmeveHHsi 00pa3oBaTEIbLHOIO

npoiecca

B xadecTBe yueOHO-METOJUYECKOTO OOECIIEUCHUS UCIOIb3YeTCs
OYyMaXHBIX M OJEKTPOHHBIX HOCHTEINSNX, BKJIIOYAIOT pPA3JIMYHBIE THUIBI YYEOHO-METOAMYECKUX W3IAHUH: YIeOHUK,
SNIEKTPOHHOE TPHIOKEHHE K YYeOHUKY, TETpalib-TPEHAXEP, TETPaib-NIPAKTHKYM, TETPaJb-dK3aMEHATOp, MOYpPOYHBIE

METOAUYCCKHUEC peKOMeH,HaLII/II/I I y‘II/ITeJ'I}I.
8 kimace

CHCTEMA B3aMMOCBA3aHHBIX KOMIIOHCHTOB Ha

1. A.A. Xypun. Xumus. 8 knacc. YueOHuK i oOrieoOpa3oBarenbHBIX yupexaeauii. Mocksa. [Ipocserenne.
2017-2020.

2. Xumus. 8 knacc. DIeKTpoHHOE MpUiIokeHue k yueOHuky A.A. XKypuna. Mocksa. IIpocsemenue. 2017-20120.

3. A.A. Kypun. Xumus. Terpams-npaktukyM. 8 xiracc. [locoOue s ygamuxcss 00pa3oBaTelbHBIX YUPEKICHUH.
Mocksa. IIpocsemenue. 2013.

4. H.H. T'apa Xumus. Terpamp-tpeHaxép. 8 wmacc. [Tocobme s ywammxcst oOpa30BaTENbHBIX YUPEIKICHUH.
Mocksa. IIpocsemenue. 2013.

5. OJL Bbo6Grinéra, E.B. bupronuaa, E.H. /Imutpuesa, H.A. TapakanoBa. Xumus. Terpanp-sk3ameHaTop. 8 Kiacc.
IMocobue ms yqammxcst 0Opa3oBaTeIbHBIX yupexaeHuil. Mocksa. [Ipocsemienue. 2013.

6. A.A. Xypun Xumus. [loypounoe Temarudeckoe rianupoanne. Mocksa. ITpocsemenne. 2013.

7. E.B. bupronuna, E.H. ImutpueBa, H.A. TapakanoBa. Xumus. 8 xiacc. Merognaeckue pekomernanuu. ©@T'OC.
Mocksa. IIpocsenienune. 2013.



9 kuace

1. A.A. XKXypun. Xumus. 9 xnacc. YueOHUK Ui o0meoOpa3zoBaTeNbHbIX yupexaeHnii. Mocksa. [Ipocsemenue.
2017-2021.

2. Xwumwus. 9 xiracc. DIEKTPOHHOE MpHUiIoKeHue K yaeOHUKY A.A. Kypura. Mocksa. [Ipocsemenue. 2017-2021.

3. A.A. Xypun. Xumus. Terpagp-mipaktukyM. 9 xiacc. [TocoOue juist yuamuxcst 00pa3oBaTeIbHBIX YUPEKACHUN.
Mocksa. [Ipocsenienne. 2013.

4. H.H. TI'apa Xumus. Terpamp-tpenaxép. 9 kmacc. ITocoOme miast ydqammxcsi oOpa3oBaTeNbHBIX YUPEKICHHH.
Mockaa. [Ipocsemenne. 2013.

5. O.JL Bo6rinéra, E.B. bupronuaa, E.H. /Imutpuesa, H.A. TapakanoBa. Xumus. Terpaab-sk3amenarop. 9 xiacc.
[Tocobue mmst yuarmxcst 00pa3oBaTeNIbHBIX yupexaeHuii. Mocksa. [Ipocserienue. 2013.

6. A.A. Xypur Xumus. [loypounoe Temarudeckoe manupoaane. Mocksa. [Ipocsemenne. 2013.

7. E.B. bupronuna, E.H. JImutpuesa, H.A. TapakanoBa. Xumus. 9 kinacc. Metonuueckue pexkomengauuu. @I'OC.
Mocksa. [Ipocsemenne. 2013.

MarepuajbHO-TEXHUYECKOE oO0ecreyeHue:

Jnst oOyueHHs: y4yaniuxcss OCHOBHO# IIKOJIBI B COOTBETCTBHM ¢ TpeOoBaHusiMH DenepaabHOro rocyiapCTBEHHOTO
CTaHAapTa HeoOXoaAMMa peaau3anus ASSTEIbHOCTHOTO MoaXo1a. JesTenbHOCTHRIA MoIXo ] TpeOyeT MOCTOSHHOW OIOpHI
nporecca oOyueHHsT XMMHU Ha JEMOHCTPALMOHHBIN JKCIEPUMEHT ,IIPAKTUYECKHE 3aHATHS W JIaDOpaTOpPHBIE OIIBITHI,
BBIMOJHsIEMbIE ydamumucs. Kabuner Xumunu OCHAaIIEH KOMIUIEKTOM JIEMOHCTPAllMOHHOTO M J1ab0paToOpHOTO
000py/IoBaHUS 10 XUMHH JUIS OCHOBHOM IIKOJIBI. B KaOMHeTe XUMHM OCYIECTBISIIOTCS KaK ypouHas, TaKk M BHEYpOUHas
(opMBI yUeOHO-BOCITUTATENBHON AEATENFHOCTH ¢ ydamuMmucs. OcHameHnue B OoJbineit yacTé cooTBeTcTBYeT [lepednto
obopynoBaHuS KaOMHETa XMMHM M BKJIOYAET DPA3IMYHbIC THIBI CPeACTB oOyueHMs. Borpmryro gacte oOopymoBaHMs
COCTaBJISIIOT Y4eOHO-TIPaKTHUECKOe W y4eOHO-1abopatopHOoe 00OpyIOBaHWE, B TOM YHCIIE KOMIUIEKT HATypaJIbHBIX
00BEKTOB, MOJIENM, TPHOOPEI M HMHCTPYMEHTHl JUIA TIPOBEJICHMS JEMOHCTpalMi ¥ NPAKTUYECKHX 3aHATHH,
JIEMOHCTPAIIMOHHBIE TaOJIUIIBI,BU]IE0, ME/INA OCHAIIICHUE..

B KOMIIEKT TeXHHYECKHX W WH(POPMAIMOHHO-KOMMYHHKATHBHBIX CPEACTB OOYydEHMs BXOAAT: ammaparypa s
3amuceil 1 BOCIIPOM3BEACHHS ayano- U BUACONH(POPMAIINH, KOMITBIOTEP, MYJIbTHMEANA TIPOEKTOP, JOCKA C MHTEPAKTHBHON
MIPUCTABKOW, KOJUIEKIINS MEANA-PECYPCOB, BEIXOA B MIHTEpHET.

Hcnone3oBanue S5KpaHHO-3BYKOBBIX U 3JIEKTPOHHBIX CPE/ICTB 00yUIEHUS ITO3BOJISIOT!

* aKTHBHM3HMPOBATh JICSATEIBHOCTh 00YYaIOIINXCS, TOTydaTh 00Jiee BEICOKHE KaueCTBEHHBIE Pe3yJIbTaThl 00y4YeHMS,

* CO3/1aBaTh MHANBUAYAIbHbIC 00pa30BaTeNbHbIC IUIAHBI ¥ IIPOTPAaMMBIL.

* ipu noaroToBke k EI'D obecrieunBaTh caMOCTOSTEIHHOCTh B OBJIAJICHUH COJICPIKAaHUEM Kypca .

* (hopmupoBars UKT-KOMIETEHTHOCTD, CIOCOOCTBYIOIIYIO YCIEIITHOCTH B YUEOHOH JIESITEIHOCTH;

* hopmupoBars YY/I;

Hamypansnoie o6vexmol

HarypanbHabie 00bEKTHI, HCHOJIb3YeMbIE B OOY4EHNH XMMHUH, BKJIIOYAIOT B Ce0sl KOJUIEKIMH MUHEPAJIOB M TOPHBIX
ITOPO/JI, METAJIJIOB M CIUTABOB, MUHEPANbHBIX YI0OpPEHUH, IIIaCTMAcC, KaydyKOB, BOJIOKOH U T. 1.

O3HakOMJICHHE Yy4amuxcs ¢ 00pa3laMH HCXOIHBIX BEIIECTB, HOJYNPOIYKTOB M TOTOBBIX H3/ACNIUI IO3BOJISIET
MOJIYYUTh HArJISIHOE TpeJICTaBlIeHHue 00 3THX Marepualax, UX BHEUIHEM BHJE, a TaKKe O HEKOTOPHIX (DU3UUECKHUX
cBoiicTBax. Komnekuuy MCronb3yroTes UId O3HAKOMIJICHUS yYaIMXCS ¢ BHEIIHUM BHAOM M (DH3MUYECKUMH CBOHCTBAMH
H3Yy4aeMbIX BEIIECTB U MaTepHAaJIOB.

Xumuueckue peakmueol u mamepuaivl

OOparieHre co MHOTHMHU BeLIeCTBaMU TPeOYeT CTPOroro COOJIOACHMS MPAaBMJI TEXHUKH 0E3011acHOCTH, OCOOESHHO
IpU BBINOJIHEHWM OIBITOB CaMUMH y4JamuMmucs. Bce HeoOxoauMble Mepbl MPEIOCTOPOXKHOCTH yKazaHBl B
COOTBETCTBYIOIINX JOKYMEHTaX U MHCTPYKLHUSX.

Xumuueckasn nadopamopnasn nocyoa, annapamot U nPUGOPsvl

XuMudeckas mocyza Noapa3fAeiseTcs Ha ABE TPYIIIBL: IS BEITOTHEHNUS OTIBITOB YYAIIUMUCS U IEMOHCTPAIIMOHHBIX
OTIBITOB.

ITpubopel, anmaparsl U YCTAaHOBKH, UCIONIB3yEeMbIE HA YPOKAaX XMMMH, NMOJAPA3ACIAIOT Ha OCHOBE NMPOTEKAOIINX B
HUX (PU3NYECKMX U XUMHUYECKUX IPOLIECCOB C YYACTHEM BEIIECTB, HAXOAAIINXCS B Pa3HBIX arpeTaTHBIX COCTOSHHUSX.

Bae sT0i1 Kitaccuukanuy HaXoaATCsl IBE TPYIIBI ya4eOHOH anmaparypsl:

1) m1s M3y4eHUs TEOPETHYECKHX BOMPOCOB XHUMHUH - HWUIIOCTPAlWsl 3aKOHA COXPAHEHHWS MaccChl BEIIECTB,
JIEMOHCTPAIHS IEKTPOIPOBOJHOCTH PACTBOPOB, JEMOHCTpAIHs ABHKCHHUS HOHOB B JIEKTPUUYECKOM TI0JIE; I U3yUeHUS
CKOPOCTH XUMHYECKOH PEaKINU U XUMHYECKOTO PaBHOBECHS;

2) Ul WITFOCTPAIIMM XUMHYECKUX OCHOB 3aBOJICKUX CIIOCOOOB MOJIYYEHHsI HEKOTOPBIX BEIIECTB (CEPHOM KHCIIOTEI,
aMMHaKa U T. II.).

BcnoMorarensHyio pojib UTpaloT U3MEPUTEIbHBIE U HarpeBaTelIbHbIE PUOOPEI, Pa3INYHbIEe IPUCIOCOOICHNUS JUIs
BBINOJTHEHHSI OTIBITOB.

Mooenu

OOBexTaMu MOJICTUPOBAHUA B XUMHHM SIBISIOTCS aTOMBI, MOJEKYJIBI, KPUCTAJUIBI, 3aBOJICKHE amlaparbl, a TaKkxKe
MIPOMCXOASAIINE ITPOLIECCHI.

B npenopaBaHMM XMMHUHM HCHOJIB3YIOTCS MOJEIHM KPUCTAUIMYECKUX PEIIETOK anmasa, rpadwura, cepbl, (ocdopa,
okcuna yriepona (IV), mosapennoit conu, ip1a, oxa, )kene3a, My, MarHus, HAOOPHI MOJIENIeHl aTOMOB JUISI COCTABIICHHS
LIapOCTEPAKHEBBIX MOJIENIEH MOJIEKYII.

Yueouvie nocooun na newamuoii ocnoge

B mpomecce o0oOydeHHMs XMMHH HCIONB3YIOTCS  CIEAYIONIME TaOMMIBl ITOCTOSIHHOTO — OKCIIOHMPOBAHUSL:
«Ilepuoanueckas cucremMa xumuueckux snemeHToB JI.M. MenneneeBa», «Tabnuiia pacTBOpUMOCTH KUCIIOT, OCHOBAaHUHN U
coJei», «NEeKTPOXUMUYECKUN Ps HANPsDKeHUI MeTanioBy, «KpyroBopoT BemecTs B IpUpOAE» U JIIp.



Jdns  opraHu3allMd  CaMOCTOSITENBHOH paboThl OOyYaroIIMXCs Ha ypPOKax HCIONB3YIOT —pPa3HOOOpasHbie
JIIIAKTUYIECKUE MATEPHUANIbL: TETPAM HA MEYaTHONW OCHOBE WM OTHAENbHbIE PabOovne JIMCThl — HHCTPYKIMH, KAPTOUKHU C
3aJJaHUSIMHU PAa3HOM CTCIMEHU TPYAHOCTH JJIs U3yUCHHUsI HOBOTO MaTepHalia, CAMOIIPOBEPKH U KOHTPOJIS 3HAHUH yJIal[iuXCsl.

st obecriedeHus 6€30MacCHOTO TPy/JAa B KAOMHETE XUMHU UMECTCS:

* NMPOTUBOIOKAPHBIN HHBCHTAPb

* anTevka ¢ HabOPOM MEANKAMEHTOB M MEPEBSI304YHBIX CPEJICTB;

* WHCTPYKIHSA IO TIPAaBHIaM 0E€30MaCHOCTH TPyaa TS 00YJaIOMIHXCSL. |

[oapoOHbIi nepeyeHb OCHaIIeHHS KaOWHETa XMMUH B OTIEIBHOM IPHIIOKESHHUH.

VIII. Ilnanupyemble pe3ybTaThl H3y4YeHHs Y4eOHOT0 MpeaMeTa

[lmaHupyeMble pe3ysabTaThl OCBOCHHS Kypca XHMHH OCHOBHOM IIKOJIBI MPEACTABIISIOT COOOH CHCTEMY IIEJIEBBIX
YCTQaHOBOK M OXKHJACMBIX PE3yJIbTATOBOCBOCHHS BCEX KOMIIOHEHTOB, COCTABISIIOLIMX COJEPIKATEIBHYI0 OCHOBY
nporpammbl. OHE cBs3bIBarOT TpeboBanuss GI'OC, 00pa30BaTeIbHBIN MPOIECC U CHCTEMY OICHKH PE3yJIbTaTOB OCBOCHHS
MPOTPaMMBI.

CucreMa IIaHUPYEMBIX JIMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX PE3YJIbTATOB OMUCHIBACT 33/1a4H, KOTOPHIC
OCBAaMBAIOT y4YaIllMeCs B XOJ€¢ OOYUYCHHS M BBIHOCSTCS Ha HUTOrOBYIO OleHKY U ['MIA BBIMyCKHUKOB. BhIMoSHEHHE 3THX
33724 MPHUBEAET K OBIAJCHHUIO CUCMEMbl YYeOHbIX Oelicmeuil C YYeOHbIM MAMEpuarom CIyXalldM OCHOBOHM Juis
MOCIEYIOLIEero 00y4eHHUsI.

B pe3ynbraTe 0CBOCHHUS Kypca XUMHU OCHOBHOM IIKOJIbI BBIMTYCKHUK HAYYUTCS:

* OTIMCBHIBATH CBOMCTBA TBEP/IBIX, )KHUKUX, Ta3000pa3HBIX BEIICCTB, BBIJCIASA UX CYIICCTBCHHBIC TPU3HAKH;

* XapaKTepU30BaTh BELIECTBA [0 COCTaBY, CTPOCHUIO M CBOWCTBAM, YCTAHABIMBAThH MPHYMHHO-CJICICTBEHHBIC CBSI3H
MEX/y JAHHBIMH XapaKTePUCTUKAMU BEIECTBA,;

* PaCKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHITHH «aTOM», «MOJIEKYJa», «XUMHUYECKUI DIEMEHT», «IIPOCTOe
BEIIIECTBOY, «CII0)KHOE BEIIECTBOY, «BAJICHTHOCTHY, UCIIOJb3YsI 3HAKOBYIO CUCTEMY XHMUH;

* U300pakaTh COCTAB MPOCTCHIIIMX BEIIECTB C IOMOIIBI0 XUMUYESCKUX (DOPMYJI M CYIIIHOCTh XUMHYECKUX PEAKIIUMN C
MOMOIIBIO XUMHUYECKUX YPaBHEHUIA,

* BEIYKMCIIATE OTHOCHTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BELIECTB, a TaKXKe MAacCOBYIO JIOJIO
XAMHYECKOTO JIEMEHTA B COSIMHEHHSX JUIsl OLICHKH UX MPaKTHYECKOI 3HAUMMOCTH;

* CPaBHHBATH 110 COCTABY OKCHUJIBI, OCHOBAHHUS, KUCIOTHI, COJIH;

* KJaccu(UIUPOBATH OKCHIIBI 1 OCHOBAHUS [0 CBOMCTBAM, KHCJIOTHI M COJIH 110 COCTaBY;

* OMHKCHIBATh COCTAB, CBOWCTBA M 3HaueHWe (B MPHUPOJEC M MPAKTUYECKOH AEATEIBHOCTH YEIOBEKa) MPOCTHIX
BEIIECTB - KHCIIOPOJia ¥ BOJIOPO/a;

* 1aBaTh CPaBHUTEIBHYIO XapPaKTEPUCTHKY XMUMHUYECKHX 3JIEMEHTOB M BOKHEUIINX COCIUHEHHH €CTECTBEHHBIX
CEMECTB MIETOYHBIX METAJIOB U TAJIOTCHOB;

* [10JIb30BaTHCS TA00PATOPHBIM 000PYIOBAHUEM U XMMUYECKOMN MOCYI0H;

* IPOBOJIUTH HECTIOXHBIC XUMUYECCKUC OTBITHl U HAONIONICHUS 32 U3MCHCHHSMH CBOWMCTB BEIICCTB B MPOIIECCE HX
MIPEeBpAILCHHIT; COOII0IATh MTPaBUIa TEXHUKH 0€30MMaCHOCTH MPH MTPOBEACHUH HAOIIOACHUI U OIBITOB;

* pa3nMyaTh SKCIEPUMEHTAILHO KHUCIOTHI M MIETOYH, MOJB3YACh WHIUKATOPAMH; OCO3HABATh HEOOXOIMMOCTH
coOroieHust Mep 0e30MAaCHOCTH IPU OOPAIIICHUH C KUCIOTAMH U IICJI0YaMHU.

Buinycknux nomyuum 603MOAICHOCHIb HAYUUMbCL:

* 2PAMOMHO 0OPAUAMBCS C BEUJeCMBAMU 8 NOBCEOHEGHOU IHCUHU,

* 0co3HABAMb HE0OX00UMOCMb COONIO0eHUs NPABUNL IKOIO2UYECKU 6e30NACHO20 NOoBeOeHUss 8 OKpyicaloujeli
npupooHoll cpeoe;

* HOHUMAMb CMbICT U HEOOXOOUMOCb  COOMI00eHUsT NPeOnUCaAnUll, NpeodlazaemMvlx 6 UHCMPYKYUIX no
UCHONb30BAHUIO IEKAPCMB, CPEOCME ObIMOGOT XUMUU U Op.;

* UCNONB308aMb NPUOOPEeMENHbIE KNIOYEEble KOMNEMEHMHOCHU NPU GbINOTHEHUU UCCTe008AMENbCKUX NPOEKMO8 NO
UBYUEHUIO CBOUICME, CHOCOO08 NONYYEHUSs. U PACNOZHABAHUS BEUECTNG;

* PA36UBAMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOAb3YS CPeOCMBa YCMHOU U NUCOMEHHOU KOMMYHUKAYUU
npu pabome ¢ meKkcmamu YYeOHUKA U OONOIHUMENbHOU JUMepPamypol, CHPABOUYHbIMU MAOIUYAMY, NPOABIAMD
20MOBHOCb K Y8ANCEHUIO UHOU MOYKU 3PEHUsL RPU 0OCYIHCOEHUU PE3YIbMAMO8 8bINOIHEHHOU pabombl,

* 00LEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCmBAX U XUMUYECKUX NPOYECcax, KpUMudecku OMHOCUMbCS K
NCeBOOHAYUHOU UHPOPMAYUL, HEAOOPOCOBECMHOU PEKNAME, KACAIOWEUCS UCTIONb306AHUSL PA3IUYHBLX 6EULeCNE.

Ilepnoanyeckuii 3aK0H M NepuoauYecKasi cucreMa xumMu4yeckux jieMeHToB [I. . MenpesneeBa. CtpoeHue
BelllecTBa

BBIyCKHUK HAY4UTCS:

* KJIacCU(PUIMPOBATH XUMUUECKHE SJIEMEHTBI Ha METAIIJIbI, HEMETAIUIbI, 3JIEMEHThI, OKCUJIbI U THIPOKCHUIIBI KOTOPBIX
aM(OTEPHBI, U HHEPTHBIC JICMEHTHI (Ta3bl) IS OCO3HAHUS BAXKHOCTH YIIOPSIOYCHHOCTH HAYYHBIX 3HAHUM;

* pacKpbIBaTh CMBICI Iepuoanueckoro 3akona J{. . MenaeneeBa;

* OMHKCHIBATH M XapPaAKTEPH30BaTh TAOINYHYIO (POPMY TEPHOAUUECKON CUCTEMBI XUMUYECKHUX JIIEMEHTOB,;

* XapaKTepU30BaTh COCTaB aTOMHBIX SIJIEp W paclpesiesieHHe YKcia JIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM aTOMOB
XAMHUYECKUX JIIEMEHTOB MAaJIbIX MIEPUOJIOB MEPUOTUUECKOI CUCTEMBI, a TAK)KE KAJHsI U KaJbIIHsI;

* pa3MYaTh BHUJbI XUMHUYCCKOW CBSI3U: HOHHYI, KOBAJCHTHYIO TMOJISIPHYIO, KOBAJICHTHYIO HEIOJSIPHYIO |
METaITHYECKYIO;

* U300pakaTh IEKTPOHHO-HOHHBIC ()OPMYITBI BEIIECTB, 0OPA30BAHHBIX XUMHUYCCKHMH CBSA3SIMHU Pa3HOTO BUJIA;

* BBISIBJISITh 3aBHCHMOCTh CBOWCTB BEIIECTB OT CTPOCHHMS HMX KPUCTAUIMYCCKUX PEHIETOK: HOHHBIX, aTOMHBIX,
MOJICKYJISIPHBIX, METAJUTUUECKHX;

* XapaKTePU30BaTh XUMUYECKUE IEMEHTHI U UX COCAMHCHHS HA OCHOBE IMOJIOKCHHS DJIEMCHTOB B TIEPHOHMUECKON
CHCTEME U OCOOCHHOCTEH CTPOCHHUS HX ATOMOB;



* ONKUCHIBaTh OCHOBHBIE 3Tarbl OTKpbITUS J[. 1. MeHieseeBbIM Mepuogu4ecKoro 3aKkoHa U NEPUOIUYECKON CUCTEMBbI
XUMUYECKUX JIEMEHTOB, )KU3Hb M MHOTOOOPa3HYI0 HAYUHYIO NEATEIHHOCTh YIEHOTO;

* XapaKTepu30BaTh HAyYHOE M MHUPOBO33PEHUYECKOE 3HAUCHHE IMEPHOHMUECKOTO 3aKOHA M TEPUOUUECKON CHCTEMBI
xuMHuueckux snemeHToB . . Menneneena;

* OCO3HABAaTh HAY4YHbIE OTKPBITHS KaK pe3yJbTaT JUIUTEIbHBIX HaOJIOAEHHUH, ONBITOB, HAyYHOH MOJEMHUKH,
[IPEOJIOJIEHUS TPYAHOCTEN U COMHEHHH.

Buinycknux nonyuum eozmoschocms Hayuumocs:

* 0CO3HABAMb 3HAUEHUE MEeoPeMmUYecKUx 3HaHULl 018 NPAKMUYECKOU 0esmenbHOCU Yel08eKd;

* onucvIBams uzyueHHvle 00beKMbl KAK CUCTNeMbl, NPUMEHSS I02UKY CUCTIEMHO20 aHAU3d,

* NPUMEHSAMb 3HAHUA O 3AKOHOMEPHOCMSX NEePUOOUYECKOU CUCMEMbl XUMUYECKUX JIIeMEHMO8 0/ 00bSACHeHUsl U
npeosudeHUs: CBOCIE KOHKPEMHbIX 8elecms;

* Pa3BUBAMb UHGOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCMEOM YenyOaeHUs 3HAHUN 00 UCmopuy CMaHo8IeHUs
XUMUYECKOU HAYKU, €€ OCHOBHLIX NOHAMUL, NEPUOOUYECKO20 3AKOHA KAK OOHO20 U3 BAJCHEUUX 3AKOHO8 Npupoosl, da
MAKIce 0 COBPEMEHHBIX OOCTUNCEHUAX HAVKU U MEXHUKU.

MHoroo0pa3ue XMuMHYEeCKHX peakuui

BreITyCKHUK Hay4UTCS:

* 0OBSICHATH CYTh XUMHYECKUX IPOLECCOB U UX NPUHLUIIHAILHOE OTIMYHE OT (PU3NUECKHX;

* Ha3BIBaTh MIPU3HAKU U YCIOBHA MPOTCKAHUS XUMHYECKUX PEaKIni;

* YCTaHABJIMBATh IPHUHAUIOKHOCTh XHMHUYECKOH pEakIMW K ONpeAelNéHHOMY THITy 1O OJHOMY U3
KJIacCU(UKAITMOHHBIX TPH3HAKOB: |) MO YHCIy M COCTaBy HCXOJHBIX BEHIECTB M TPOAYKTOB pEAKIHMH (pEeaxIiu
COCITUHCHUS, pa3IOKCHUS, 3aMCIICHHs ©u OOMEHa); 2) Mo BBIACICHUIO WA TOTJOMICHHIO TEIUIOTH  (peaKiuu
9K30TEPMHUYECKHE W JHIOTEPMHUYECKHE); 3) [0 M3MEHEHHIO CTEMEHEH OKHCICHHS XMMHYECKHUX 3JEMEHTOB (peaKiunu
OKHUCIIUTENFHO-BOCCTAHOBUTEIBHEIC); 4) TIO 00paTHMOCTH Tporiecca (peakuu 0OpaTHMbIC U HEOOpaTHMEIE);

* Ha3bIBaTh (HaKTOPBI, BIHSIOLUINE HA CKOPOCTh XUMHUUECKUX PEaKIHi;

* Ha3bIBaTh (JaKTOPHI, BIUIONINE HA CMEIICHIE XUMHUIECKOTO PABHOBECHS,

* COCTaBJIATh YPaBHEHUS IEKTPOIUTUYECKOM IUCCOIMALUU KUCIOT, Ieio4el, coylel; MOJHbIe U COKpaIlEHHBIE
HMOHHBIC YPaBHEHHUS peaknii 0OMeHa; YypaBHEHHS OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHil;

* IPOTHO3MPOBATh IPOJYKTHl XUMHUYECKUX PEAKIHH 1Mo (GopMyrnamM/Ha3BaHUSIM HCXOJHBIX BEILECTB; OINPENEIATh
MCXOJIHBIE BellleCcTBa 0 (OopMysIaM/Ha3BaHUSIM MPOIYKTOB PEaKIMHU;

* COCTaBIATh YPaBHEHUS pEaKNHH, COOTBETCTBYIOIIUX IIOCIEIOBATEIFHOCTH («IETOYKe») MpeBpamleHuH
HEOPraHMYECKUX BEIEeCTB Pa3INUHbIX KJIACCOB;

* BEISBJISITH B IIPOIIECCE AKCIICPUMEHTA MIPU3HAKH, CBUICTSIBCTBYIOIMIHE O MTPOTCKAHUN XUMHUSCKON PeaKIIim;

* IPUTOTOBJISATH PACTBOPBHI C ONPEEIEHHON MacCOBOI J10JIei pacTBOPEHHOIO BEILECTBA;

* OIPEAETIATH XapaKTep CpPelbl BOAHBIX PACTBOPOB KUCIOT U MIENIOUEH M0 N3MEHEHHUIO OKPACKU MHIUKATOPOB;

* IPOBOANTH KAdeCTBEHHBIC DPEAKIMH, IMOATBEP)KAAIOIINE HAJIWYME B BOJAHBIX PACTBOPAX BEHIECTB OTACIBHBIX
KaTHOHOB M aHHOHOB.

Buinycknux nonyuum 603moxcHocms Hayuumvcs:

* COCMABIAMb MOAEKYAPHbIE U NOTHbIE UOHHbIE YPASHEHUS NO COKPAUWEHHBIM UOHHBIM YPAGHEHUAM,

* NPUBOOUMb NPUMEPbI PeaKyuil, NOOMBEPHCOAIOUWUX CYUYECNBOBAHIE 83AUMOCEA3U MeHCOY OCHOBHBIMU KIACCAMU
Heop2anHuiecKux aeujecms,

* IPOCHO3UPOBAMb  PE3VIbIMAMbL  8030€UCMEUsL PA3IUYHBIX (DAKMOPOE HA UBMEHEHUe CKOPOCMU XUMUYECKOU
peaxyuu,;

* IPOCHOZUPOBAMb PE3VIbMANIbL 8030€CMEUS PA3TUYHBIX (DAKMOPO8 HA CMEUCHUE XUMULECKO20 PABHOBECUSL.

MHoroo0pa3ue BelecTB

BolnlycKHUK Hay4duTCs:

* OIIPEACTATh MPUHAIICKHOCTE HEOPraHWIECKAX BEIIECTB K OAHOMY M3 M3YYCHHBIX KIIACCOB/TPYIII: METAJUIBI U
HEMETaJUTbl, OKCHJIbl, OCHOBAHUSI, KUCIIOTBI, COJIN;

* COCTaBIIATH (DOPMYIIBI BEIIECTB M0 UX HA3BAHUSIM;

* OIPEACTATh BAJICHTHOCTh U CTCTICHh OKUCIICHUS JIEMCHTOB B BEIIIECTBAX;

* COCTaBIATh (OPMYJIBI HEOPraHWMYECKHX COCTUHEHHUI MO BAJCHTHOCTSIM M CTENEHSIM OKHCICHHS 3JIEMEHTOB, a
TaKXKe 3apsAaaM HOHOB, YKa3aHHBIM B TaOJIHIIE pACTBOPUMOCTH KUCIIOT, OCHOBAHHH U COJICH;

* OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs (M3MYECKUX M XMMHUYECKHX CBONCTB MPOCTHIX BEIIECTB (METAUIOB U
HEMETAaJIOB) U MX BBICIIUX OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO U TPETHETO TIEPHOIOB;

* Ha3bIBATh OOIME XUMHYECKUE CBOWCTBA, XapaKTEPHBIE JUISl TPYIII OKCH/IOB: KUCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

* Ha3pIBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTEpHBIC IS KaKIOTO M3 KJIACCOB HEOPTraHMYECKHX BEIIECTB:
KHUCJIOT, OCHOBAHUM, COJICH;

* IPUBOJNTH IPUMEPHI PEAKIUi, MOATBEPKAAIOMNX XHUMHUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB: OKCHIOB,
KHCJIOT, OCHOBAHHUH M COJICH;

* OIIPEAETIATH BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEINb B OKHUCIUTEIFHO-BOCCTAHOBUTENFHBIX PEAKIIUSX;

* COCTaBJIATh OKHCIHTEIHHO-BOCCTAHOBHUTENBHBIN OalaHC (IUIs M3yYSHHBIX PEaKIHii) MO MPeUIOKEHHBIM CXeMaM
peakuuii;

* IPOBOJIUTH JTAOOPATOPHEIE OTBITHI, ITOATBEPKAAIOIIIE XUMUIECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHIX
BEIIECTB;

*Ha3bIBaTh OPraHUYECKUE BEUIECTBA 10 UX (opMyJie: METaH, 3TaH, TUJICH, METAHOJ, ATAHOJI, TJIUIEPHH, YKCYCHas
KHCIIOTa, aMHHOYKCYCHasI KHCJIOTa, CTeapHHOBAs KHCIIOTA, OJICMHOBAs KMCIIOTA, TIII0K03a;

*OIpEeNeNsaTh BO3MOXKHOCTb IPOTEKaHHUS PEaKIMH HEKOTOPhIX NpPEeACTaBUTENCH OpraHMYecKHX BEIIEeCTB C
KHCJIOPOIOM, BOAOPOIOM, METAJUIAMH, OCHOBAHHUSMH, TaJIOTEHAMHU.



* IPOBOAUTDH J1A0OPATOPHBIE OIBITHI O MOJYYEHHIO M COOMPAHUIO ra3000pa3HbIX BELIECTB: BOJOPOAa, KUCIOPOa,
YIJIEKUCIIOTO Ta3a, aMMHAKa; COCTABISTh YPaBHEHUS COOTBETCTBYIOIINX PEaKINH.

BoinyckHux noayyum 603mMoHCHOCHb HAYYUMbCA:

* NPOCHO3UPOBAMb XUMUHECKUE CBOUICMBA 8eWeCmE Ha OCHOBE UX COCMABA U CIMPOEHUSL,

* NPOSHO3UPOBAML CHOCODHOCMb Bewecmed NposAGIAMb OKUCTUMENbHbIE UMY B0CCMAHOBUMENbHbIE CBOUCNEA C
Yuémom cmeneneti OKUCTIEHUSL ILEMEHMO8, 6X00AUUX @ €20 COCMAB;

* BLIABNAMb CYUECBOBAHUE SCHEMUYECKOU B3AUMOCBA3U MeNHCOY Beujecmeami 6 psdy: Npocmoe Beujecmeo —
OKCUO -2UOPOOKCUO- CONlb;

* Xapakxmepusoeams 0codvie c8OUCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCION,

* IPUBOOUMD NPUMEPDLL YPAGHEHUT PeaKyull, I1eXCauux 6 0CHO8e NPOMBIUIEHHBIX CHOCOO08 NOTYUeHUs AMMUAKA,
CEepHOUl KUCTIOMbL, YY2YHA U CIATU;

* onucelsamv Quauyeckue u Xumudeckue npoyeccyl, ACIAOWUECT YACMbIO KPY20BOPOMA 8ewecms 8 npupooe;

* 0pP2anU306bI6AMb, NPOBOOUMb VUEHUYUECKUE NPOEKMbl NO UCCIE008AHUIO CEOUCME BeUjecms, UMEIOWUX BAINCHOEe
npaxmuieckoe 3HaueHue.

I[Inanupyemble pe3yJbTaThl peain3anuu NporpaMmMbl «OCHOBBI CMBICJOBOTO YTEHHSI M PAGOTHI ¢ TEKCTOM»
cpeIcTBaMH MpeaMeTa XMMHU:

BolnlycKHUK Hay4uTCs:

® OPHEHTHPOBATHCS B COAEPKAHUH TEKCTA M IOHMMATh €TO IETOCTHBIN CMBICIT:

— OTIPEIETISTh IIIaBHYIO TeMY, OOIIYyIO Ieb MIIM Ha3HauYeHNE TEKCTa;

— BBIOMpATh U3 TEKCTa WJIM IPHIYMAaTh 3arojoBOK, COOTBETCTBYIOLIHI COACPIKAHUIO M OOLIEMY CMBICITY TEKCTa;

— (hopMyIHPOBATH TE3MC, BRIPAKAIOMINAN OOIIHI CMBICIT TEKCTA;

— IPEIBOCXUIIATH COJIEpIKaHKUE MPEIMETHOTO MIaHa TEKCTa MO 3aroJIOBKY M C OMOPOil Ha MPEAbLIYIHU OIIbIT;

— OOBACHATH TOPSAAOK YaCTEH/MHCTPYKIHUI, CONEPIKAIUXCS B TEKCTE;

— COTOCTABIISITh OCHOBHBIE TEKCTOBBIE U BHETEKCTOBBIE KOMIIOHEHTHI: OOHAPY)KUBATh COOTBETCTBUE MEXK/Y YacCTHIO
TeKCTa U ero obmeid uaeed, chopMyIMPOBAaHHON BOIPOCOM, OOBSICHATH Ha3HAYEHHE PHCYHKA, NMOSCHATH YaCTH Ipaduka
WU TaOJMIBI U T. 1.,

® HaXOAWTh B TEKCTe TpeOyemyro HHpopMalmio (poderaTh TEKCT IJla3aMH, ONPEENISTh €r0 OCHOBHBIE JIEMEHTHI,
COTIOCTABIATE (DOPMBI BBIDAKEHUST MH(MOPMAIMM B 3alpoce M B CaMOM TEKCTE, yCTAHABIUBATh, SBIAIOTCS JIH OHH
TOXIECTBEHHBIMHU MJIM CHHOHUMUYECKUMH, HAXOAUTh HEOOXOAUMYIO €IMHUILY HH(POPMAIIMHU B TEKCTE);

e periaTh y4eOHO-NO3HABAaTENbHbIE M Y4eOHO-NIPAaKTHYECKUE 3a/aud, TPeOYIoIIMe IOJHOTO W KPUTHYECKOTO
TTOHUMAaHUsI TEKCTa:

— OIIPEJENISITh Ha3HAUCHUE Pa3HbIX BUJOB TEKCTOB;

— CTaBUTH Iepes coOOH IeNb YTCHNS, HANpaBisisi BHUMAHKUE Ha MOJIE3HYIO B JAaHHBIH MOMEHT MH(OpMaIHIo;

— paziaMyaTrh TEMbI U TIOATEMBI CIIEUAILHOTO TEKCTA;

— BBIJICTISITH HE TOJIBKO TTIABHYIO, HO M H30BITOUHYIO HH()OPMAILIHIO;

— IPOTHO3MPOBATH MOCIIEA0BATEIFHOCTD M3JIOKEHUS UACH TEKCTa;

— COTIOCTaBIIATH Pa3sHbIe TOUKU 3PEHUS U Pa3Hble HCTOYHUKY MHGOPMAIWH 110 33JaHHON TeMe;

— BBITIOJIHATH CMBICIIOBOE CBEPTHIBAHKE BBIACICHHBIX (DAKTOB M MBICIIEH;

— (hopMHPOBATH Ha OCHOBE TEKCTa CUCTEMY apI'yMEHTOB (JIOBOJIOB) JUIsi 0O0OCHOBAHHS OTIPECIEHHOM MO3UIIH;

— IOHMMAaTh AYIIEBHOE COCTOSHNE NMEPCOHAKEH TEKCTa, CONEPEKNBATH UM.

® CTPYKTYpUpPOBATh TEKCT, UCIIOJB3Ysl HYMEPALUIO CTPAaHUII, CIIHCKU, CCBHUIKH, OTJIaBICHHUE; NMPOBOJUTH IPOBEPKY
IIpaBOIMMCaHus; UCII0JIB30BaTh B TCKCTC Ta6J'II/IIH)I, I/I306pa)KeHI/I$[;

® IpeoOpa3oBEIBAaTh TEKCT, HCIIONB3YSl HOBBIE (OPMBI TIPEACTABICHUS WHGOpPMANUU: (OPMYIBL, TpaguKH,
JIarpaMMBl, TaOJIHIEI (B TOM YHCIIE TUHAMUYECKHE, JJIEKTPOHHBIE, B YACTHOCTH B IPAKTHYECKUX 33/1a4aX), IEPEXOJUTh OT
OJIHOTO NPECTABICHUS JaHHBIX K IPYTOMY;

® UHTEPIIPETHPOBATH TEKCT:

— CpaBHMBATh U IIPOTHUBOIIOCTABIISTH 3aKIIOYEHHYIO B TEKCTE MH(POPMAIMIO Pa3HOTO XapaKTepa;

— 00HapyKUBATh B TEKCTE JOBOMBI B MIOATBEP)KICHUE BBIABHHYTHIX TE3UCOB;

— JienaTh BBIBOABI N3 ChOPMYIIMPOBAHHBIX TIOCHUIOK;

— BBIBOAUTH 3AKJIFOYECHNE O HAMCPCHUHN aBTOpa NI TJIaBHOM MBICITH TCKCTA,

® OTKJIMKAThCS HA COACPKAHUE TEKCTa:

— CBSI3bIBaTh MH(OpMALINIO, 0OHAPYKEHHYIO B TEKCTE, CO 3HAHUSIMH U3 JAPYTHUX HCTOYHUKOB;

— OLICHMBATh YTBEP)KICHUS, CICIAaHHBIE B TEKCTE, HCXOSl U3 CBOMX MPEICTABICHUH O MUPE;

— HaxOAWTb JJOBOJIBI B 3aIIUTY CBOCH TOUKHU 3PEHHUS;

— OTKIMKaTbcs Ha (OpMy TEKCTa: OLICHMBATh HE TOJBKO COJAEp)KaHHE TeKcTa, HO U ero ¢GopMmy, a B
LIEJIOMMACTEPCTBO €r0 UCIIOJIHEHUS;

* Ha OCHOBE HMEIOUIMXCS 3HAHWH, >KU3HEHHOTO ONbITa MOJBEPraTb COMHEHHUIO JIOCTOBEPHOCTh HMEIOLIEHCS
nHpopMarmu, oOHAPYXIBATh HEJOCTOBEPHOCTH MOJIydaeMOl WH(OpMAIwH, Mpodersl B MHPOPMAIMH U HAXOIUTh IyTH
BOCTIOJIHEHHSI ATUX POOETIOB;

® B Iporecce pa6OTI)I C OJHUM WJIW HCECKOJBKMMU HUCTOYHUKAMU BBIABIATH COACPKANIYIOCI B HHUX
MIPOTHBOPEYNBYIO, KOH(OIUKTHYIO WH(OPMAIIHIO;

® YICIIOJIb30BaTh MOJIYYEHHBIH ONBIT BOCHPHUATHS HH(MOPMALMOHHBIX OOBEKTOB ISl OOOTalleHUs] YyBCTBEHHOTO
OIIbITA, BBICKA3bIBATh OLICHOYHBIC CYKIACHUA U CBOIO TOYKY 3PpCHUA O NOJTYUCHHOM COO6HleHI/II/I (l'lpO‘-II/ITaHHOM TeKCTe).

BoinyckHux noayuum 603MoACHOCHb HAYYUMbCA

® AHANU3UPOBAMY USMEHEHUS C80€20 IMOYUOHATLHO20 COCHOAHUSA 8 Npoyecce YmeHus, NOTYUeHUs U nepepadomxu
NONYYeHHOU UHGopMayuu u e€ 0CMbICIEHUS.

® BLIAGNAMb UMNAUYUMHYIO UHPOPMAYUIO MEKCMA HA OCHO8E CONOCMABNICHUS ULTIOCMPAMUBHO20 MAMEPUANa ¢
unghopmayueli mexcma, aHaIu3a NOOMeKCMa (UCNONbL308AHHBIXAZBIKOGBIX CPEOCNE U CIPYKIYPbl MeKCma,).



* KpUumMuyecku OMHOCUMbCA K PEKIamMHOl UHGopmayuL;

® HAXOOUMb CNOCOOBL NPOBEPKU NPOMUBOPEUUBOU UHDOpMayUU,

* onpeoenams 00CMOBEPHYIO UHGOPMAYUIO  CYUAe HANUHUSL NPOMUBOPEUUBOT UNU KOHDIUKMHOU CUMYAYUU.

IInanumpyemsble  pesyJbTaTrsl  peajmsanuu  nporpamMmmbl  «@opmupoBanue MKT-komnereHTHOCTH
o0y4arommxcsi» cpeJcTBaMH NMpeaMeTa XHMHUH:

BbinyckHUK Hay4dHTCS:

® BRICTYIIATh C ayAHOBHUICONOICPKKOM, BKIIIOYasl BHICTYIUIEHUE MIepe] IMCTaHIIMOHHOW ayIuTOpUEH;

® y4acTBOBaTh B OOCYXIeHHH (ayauoBHUACO(OpPYM, TEKCTOBBIH ()OpYyM) C HCIIOJIB30BAaHHEM BO3MOXKHOCTEH
WnTepHera;

® MCIIOJIb30BAaTh BO3MOXXHOCTH 3J'IeKTpOHHOI>i TI0YThI JJId I/IH(I)OpMaLU/IOHHOFO 06MeHa;

® BECTH JIMYHBIN JHEBHUK (0JIOT) C MCIIOIB30BaHIEM BO3MOXKHOCTeH VIHTEepHEeTAa;

® OCYIIECTBIATH 00pa3oBaTENIbHOE B3aMMOJCHCTBHE B HMH(OPMAIIOHHOM IPOCTPAHCTBE OOpa30BaTEILHOTO
yupexkaeHus (MOMydeHWe M BBINOJIHEHHWE 33/JaHHUM, IOJTyuyeHHEe KOMMEHTapHeB, COBEPIICHCTBOBAaHHME CBOEH paboThI,
(dopmupoBanre TOpTHOIHNO);

e coOmroiaTh HOPMBI MH(OPMALMOHHON KYJIBTYpHI, 3THKH M IIpaBa; C YBaXEHHEM OTHOCUTHCS K 4YaCTHOM
nHpopMaIyu U HHGOPMAIIMOHHBIM IIPaBaM JIPYrHX JHOJCH.

® YICTIOJIb30BaTh pPa3sIMuHbIC MPHEMBI NOMCKAa WHpopManuu B MHTEpHETe, MONCKOBBIE CEPBUCHI, CTPOUTH 3aIPOCHI
JUIs TIOUCKa l/IH(l)OpMaLll/lI/I 1 aHAJIM3UPOBATh PE3YJIbTAThl IIOUCKA,

® YICIIOJIb30BaTh MPHEMBI TIOMCKa WH(OpMALMU Ha IEPCOHAJIBHOM KOMIIBIOTEpPE, B WH(OPMALMOHHOH cpene
YUPEXICHHUS U B 00pa30BaTEIbHOM IIPOCTPAHCTBE;

® YICTIOJIb30BaTh PAa3IMYHbIE OMOIMOTEUHBIE, B TOM YHCIIE SIEKTPOHHBIE, KaTaJIOTH JIIsL TOMCKAa HEOOXOIUMBIX KHHT;

® yckaTh MH(GOPMALMIO B PA3IMYHbIX 0a3ax JaHHBIX, CO3/aBaTb M 3allOJHATh 0a3bl JAHHBIX, B YaCTHOCTH
UCIIOJIb30BATh Pa3IMUHbIE ONIPECIUTEIN;

¢ opMupoBaTh COOCTBEHHOE MH(POPMAIMOHHOE MPOCTPAHCTBO: CO3J/IAaBAaTh CHUCTEMBI ITANlOK M pa3MellaTh B HHUX
HYXHbIe HH()OPMALIMOHHBIE HCTOYHUKH, pa3Melars nHdopmanuio B MaTEpHETE.

* BBOJIUTH PE3yNNbTaThl N3MEPEHUH U Apyrye nru(poBbie JaHHBIC I HX 00pabOTKH, B TOM YHCIIE CTATUCTHIECKONW U
BU3YyaJIN3alIHN;

® IPOBOJUTDH HKCIIEPUMEHTHI M HCCIIECAOBAHUS B BUPTYaIbHBIX 1a00PaTOPHIX

Beinycknux nomyuum 603M00ICHOCHb HAYYUMbCA

® 83aUMO0eCNB08AMb 8 COYUATLHBIX CEMAX, pabomams 6 epynne Hao coodujenuem (8uxu);

® yuacmeosams 6 Popymax 6 cOyUaIbHulX 00PA306AMENLHLIX CEMSAX,

* 83aUMO0€UCMB08aMb C NAPMHEPAMU C UCNONL30BAHUEM 803MOdICHOCHel MnmepHema.

* €030a6amb U 3aNOTHAMb PA3IUYHbIE ONPeOenUmenu;

® LCNONBL308AMb PA3IUYHBIE NPUEMBL NOUCKA UHGopMmayuu ¢ Hnmepreme 6 xo0e yueOHOU eamerbHOCU.

® IPOBOOUMY  eCMECHBEHHO-HAYYHbIE U COYUANbHbIE UMEPEHUs, B8OOUMb pe3YNbMambl UsMepeHull u Opyeux
Yugpposvix OaHHBIX U 06PAdAMBIEAMDb UX, 8 MOM YUCIe CHMAMUCMUYECKU U C NOMOWBIO GU3YANUZAYUL,

® QHATUUPOBAMb PE3VILMAMbL CE0El 0EsIMENbHOCIU U 3ampaiueaeMvix pecypcos.

Ilnanupyemble pe3yJibTaThl peaju3auud NPorpaMmMbl «OCHOBBI y4eOHO-HCC/IEJ0BATENbCKON U NPOEKTHOM
AesITeJIbHOCTH» CPeICTBAMH NMpeIMeTa XHMHUH:

BbImycKHUK HAay9IHTCS:

* IUIAHWPOBATh W BBHINOJHATE Y4eOHOE HCCIeIOBaHME M Y4EOHBIH IPOEKT, HCIOJIB3ys 000pydOBaHHWE, MOJEIH,
METO/BI ¥ MPUEMBI, aJIEKBaTHBIE HCCIIETyeMOi Tpolieme;

* BBIOMpPATH U UCIIOJIb30BaTh METOBI, PEIIEBAHTHBIE PACCMATPUBAEMON TIpoOIeMe;

® Paclio3HaBaTh U CTaBHUThH BOIIPOCHI, OTBETHI HAa KOTOPBIE MOTYT OBITH ITOJIyYEHBI ITyTEM HAYYHOTO HMCCIIEIOBAHMS,
OT6I/IpaTI) aJICKBATHBIC MCTOJbI UCCIICAOBAHNUA, (I)OpMyJ'II/IpOBaTI) BBITCKAIOIHNEC U3 UCCICAOBAHUA BbIBOIbBI,

® YICTIOJIb30BaTh TAKWE ECTECTBEHHO-HAYYHBIE METOABI M NPHUEMBI, KaK HAOIIOICHME, IOCTAaHOBKA IPOOIEMBI,
BBIJIBIDKEHHE «XOpOULIEH THIOTE3bl», OSKCIIEPUMEHT, MOJEIMPOBAaHUE, WCIIOIb30BaHUE MaTeMaTHYECKUX MOJeTIeH,
TeopeTHIecKoe 000CHOBAaHKE, YCTAHOBIICHNE TPAHUL] IPIMEHUMOCTH MOJEIN/TEOPHUH;

® SICHO, JIOTMYHO M TOYHO H3JIaraTth CBOIO TOYKY 3PEHHs, MHCIOJIb30BATH S3BIKOBBIC CPEICTBA, aJECKBATHBIC
00cyxaaeMoii mpobieme;

® OTINYATh (DAaKTBI OT CYKJEHUH, MHEHHH U OLICHOK, KPUTUIECKH OTHOCUTBCS K CYXKAEHHSAM, MHEHHUSIM, OLICHKAM,
PEKOHCTPYHPOBATh UX OCHOBaHUS;

® BUACTH U KOMMCHTHUPOBATH CBsA3b HAYYHOI'O 3HAaHHA W IEHHOCTHBIX YCTaHOBOK, MOPAJbHBIX Cy)K)IeHI/Iﬁ npu
MOJIy9CHNH, PACIIPOCTPAHEHUH U TPUMEHEHUH HAyYHOTO 3HAHMS.

Buinycknux nonyuum 603M0JCHOCHb HAYYUMbCA

® CAMOCMOAMENBHO 3A0YMbI8AMb, NAAHUPOBATNL U 8bINOHAMb yuebHOoe ucciedoganue, Y4eOHvlll U COYUANbHbII
npoexm;

® UCnoib308ambv 002adl<y, o3apeHue, UHmyuyuro,

® LCNONL306AMb MAKUE eCMeCmBeHHO-HaAYUHble Memoobl U NPUEMbl, KAK abcmpazuposanue om NpuexoO0aujux
gakmopos, npoeepka Ha cOBMECMUMOCMb C OPY2UMU U3BECMHbIMU pakmamu,

® YeNeHanpagIeHHo U OCO3HAHHO PA36UBAMb CE0U KOMMYHUKATNUBHbIE CNOCOOHOCU, 0CBAUBANL HOBbIE A3bIKOGbLE
cpeocmaa,

* 0CO3HABAMb CBOIO OMEEMCMBEHHOCMb 304 OOCMOBEPHOCMb NOJYYEHHBIX 3HAHUU, 30 KAYeCm80 GblNONHEHUs
npoexma.
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