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Paboyas nmporpamma y4eGHOTO Kypca XMMHHU JUIS 8 Kilacca cocTaBiieHa Ha ocHoBe [IpumepHOi
MPOrpaMMbI OCHOBHOTO OOIIero o0pa3oBaHus MO XWUMHH (0a30BBIM YpOBEHB) W MPOrPaMMBI Kypca
XUMUU JUTS ydanuxcs 8 kimaccoB o01eo0pa3oBarenbHbIx yupexaenuit aBropa O. C. ['abpuensua (2019
roja).

ITporpamma paccuntana Ha 70 yacoB (2 yaca B HEZIEIO).

Copeprxanue mporpaMMBbl HAaIIPaBJICHO HA OCBOCHUE YJAIIMMUCS 3HAHUH, YMEHUH W HABBIKOB Ha
0a30BOM ypOBHE.

Paznen 1. [linanupyembie pe3y/ibTaThl OCBOCHUS Y4eOHOI 0 MpeAMeTa

JInuHOCTHBIE pe3yabTaThl

JInuyHOCTHBIE pe3yJIbTaThl OCBOECHUS IIPOTrPaMMBbl OCHOBHOT'O 00111eT0 00pa3oBaHUs
JIOCTUTAIOTCsI B X04€ 0O0yUYEHUsI XUMHUU B €IMHCTBE YUYEOHON U BOCHUTATEIbHON
nesirebHOCTH OpraHu3aliuu B COOTBETCTBUU C TPAAUIITMOHHBIMHA POCCUMCKUMHU
COLIMOKYJIbTYPHBIMHU U JIYXOBHO-HPaBCTBEHHBIMU [IEHHOCTAMU, IPUHATHIMHU B
oOl111ecTBe NpaBUJIaMU U HOpMaMH IMOBEAEHUS U CIIOCOOCTBYIOT IpoILieccaM
CaMOIIO3HaHMUsI, CAMOPAa3BUTHS U COLIMAIN3AIIUN O0YyYarOIIUXCs.

JIMgyHOCTHBIE pe3yJIbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIE B HAaCTH:

Hanl/IOTl/l‘{eCKOFO BOCIIUTAHUSA

1) HEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
UHAYy4YHOMY HACJIEJINIO, TOHMMAaHUs 3HaYCHUsI XUMHUYECKON HAyKHU B )KU3HU
COBPEMEHHOTI'0 OOIIIECTBa, CIIOCOOHOCTHU BJIAJIETh JOCTOBEPHOI MHpOpMaILUeH o
NEPEIOBBIX JOCTUKEHUAX U OTKPBITUSIX MUPOBOU U OTE€YECTBEHHON XMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOoMCcTBE MHUpa U OOIIECTBA;

I'pazknanckoro BocnUTAHUS

2) OpEeJCTaBIICHUS O COLIMAJIbHBIX HOPMaxX U MpaBUiIaxX MEKJIUYHOCTHBIX OTHOIIEHUMN
B KOJIJIEKTUBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO I10JIE3HOIM,
y4eOHO-HCCIe10BaTEIbCKONM, TBOPUYECKOMN U IPYTUX BUJAX JICSITECIbHOCTU; TOTOBHOCTH
K pa3HOOOpa3HON COBMECTHOM JESITEILHOCTHU MPU BBITTOJIHEHUHN YUCOHBIX,
[MO3HABATEIbHBIX 3a/7a4, BHIIMIOJIHEHUH XUMHUYECKHUX YKCIIEPUMEHTOB, CO3/IaHUU
Y4Y€OHBIX ITPOEKTOB, CTPEMJICHUSI K B3AaUMOIIOHUMAHHUIO U B3aUMOIIOMOIIU B Ipoliecce
3TON yueOHOH JeATeIbHOCTH; TOTOBHOCTH OILICHUBATh CBOE MOBEJIEHHUE U MOCTYNKH
CBOUX TOBApHUIIEH C MO3UIIMU HPABCTBEHHBIX U IIPABOBBIX HOPM € YUETOM OCO3HAHMUS
MMOCJIEICTBUM MMOCTYIIKOB;

HBHHOCTI/I HAYYHOI'0 IO3HAHUSA

3) MUPOBO33PEHYECKUX MPEACTABICHUI O BEIIECTBE U XMMUYECKOU peaKInu,
COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH U COCTABIISIOLINX
OCHOBY JUJIsl IOHUMAaHMUsI CYIITHOCTHU HAYy4YHOM KapTHHbI MUpa; OIPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI IPUPOIbI, B3aUMOCBS35X YEJIOBEKA C
IIPUPOJHOMN CPEION, O POJIM XMMHHU B IIO3HAHUU DTUX 3aKOHOMEPHOCTEMH;

4) MO3HaBaTEIbHBIX MOTHBOB, HAIIPABJIEHHBIX Ha MMOJIyY€HUE HOBBIX 3HAHUI MO
XUMHUH, HEOOXOUMBIX JJIs1 OOBSICHEHUsI HaOII0/1aeMbIX IIPOLIECCOB U SIBJICHUI;

5) ITO3HaBATEJILHON, THPOPMALIMOHHON U YUTATEIbCKON KyJIbTYpPhI, B TOM UYHCJIE
HaBBIKOB CAMOCTOSATEIbHON paboThl ¢ yUeOHBIMU TEKCTAaMU, CHPABOYHOM JINTEpaTypoOH,
JIOCTYITHBIMH TEXHUYECKUMHU CPEeJCTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHM;

6) MHTEepeca K OOyUYEHHUIO U TI0O3HAHUIO, JIF0O03HATEIbHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K caMOO0OpPa30BaHUIO, IPOSKTHON U MCCIIE/IOBATEILCKOM AeATEIIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIIPABJIEHHOCTH M YPOBHS OOyUYEHHUS B JaJIbHEHIIIEM



®opMHPOBAHHS KYJIBTYPbI 370pOBbS

7) OCO3HaHUS LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 3JOPOBBIN 00pa3 >KU3HU, OCO3HAHUS MOCJICJICTBUN U HEITPUSITHUS
BPEIHBIX TIPUBBIYEK (YHOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KYPECHHUS),
HEOOXOIMMOCTH COOJIIOEHUSI ITPABUII O€30MTaCHOCTH IIPH OOpAIIEHUH C XUMUYECKUMU
BEIISCTBAaMH B OBITY U peaJIbHOU KU3HU;

TpynoBoro BocnuTanus

8) mHTEepeca K MPAKTUIECKOMY M3YUEHHIO nNpodeccuii U Tpyia pa3IndHOTO poja,
YBa)XX€HUE K TPYAY U pe3ybTaTaM TPYJIOBOU JIESITEIbHOCTH, B TOM YHCJIE HA OCHOBE
IMPUMEHEHUS TPEAMETHBIX 3HAHUH MOXUMUH, OCO3HAHHOTO BBIOOpA HHIANBU Y AITbHOMN
TPaeKTOPUU MPOJOIKEHUsI 00pa3oBaHUs C YUETOM JIMYHOCTHBIX UHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN; yCHEIIHOM
npodeccnoHaIbHON AESITEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM; TOTOBHOCTH
aanTUPOBATHCS B IPO(PECCUOHAIBHON Cpelie;

JK0JIOrHYECKOTr0 BOCHHTAHHUSA

9) PKOJOTHYECKH 1EeJIeCO0OPa3HOTO OTHOIICHUS K MPUPOJIEe KaK UCTOUYHHUKY
>)KU3HUHA 3eMiie, OCHOBE €€ CyIIeCTBOBaHUSI, IOHUMaHUS [IECHHOCTH 3JIOPOBOTO U
Oe3omacHoro oopasa >KM3HU, OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY
hU3UIecKOMY U ICUXUYECKOMY 3/IOPOBBIO, OCO3HAHUS IICHHOCTH COOITIOJICHUS TPaBUJT
0e30MacHOTO MOBEICHUS MPU paboTe C BEeNIeCTBAMH, a TAK)XKE€ B CUTyaIlHsIX,
YIPOXKAIOIIUX 3/IOPOBBIO U YKU3HHU JIFOJIEH;

10) CrTOCOOHOCTH MPUMEHSTH 3HAHUS, TOJIydaeMble ITPU U3yUCHUU XUMUHU, NI
peuIeHust 3ajia4, CBsI3aHHBIX C OKPY>KarolIie MPUPOAHON CPE0Oi, TOBBIIIICHUS
YPOBHS DKOJIOTHYECKOMN KYJIbTYPbl, OCO3HAHUS I'JI00AJILHOTO XapaKTepa
9KOJIOTUYECKUX NPOOJIeM U MyTel UX pelIeHus IOCPeACTBOM METO/I0B XUMUH;

11) PKOJIOTUYECKOT'O MBIIJICHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B O3HABATEJIHLHOIM,
KOMMYHHUKAaTUBHOU U COLIMAJIBHOW MPaKTHKE.

MeTanpeaMeTHbIe pe3yIbTaThI

bazoBbie Jornyeckue neicTBus

1) yMEHHEM HCHOJIb30BaTh NPUEMBI JIOTHYECKOTO MBIIJIEHUS [IPU OCBOCHUU
3HAHUH: PACKPBIBATH CMbICII XUMHUUYECKUX MOHATHH (BBLIEIATh UX XapaKTEpHbIE
MIPU3HAKH, YCTAHABJIWBATh B3aHMMOCBSI3b C IPYTHUMHU NOHATUSIMH ), UCIIOJIb30BaTh
IOHSATHUS V11 OOBSCHEHUS OTAEJIbHBIX (PAKTOB U sIBJICHUM; BLIOUpPATh OCHOBAHUS U
KPUTEPUHU JJIs1 KJIacCU(PUKALIUN XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM;
yCTaHaBJIMBATh IPUYHUHHO-CJIEJCTBEHHBIE CBSI3U MEXKYy OOBbEKTaMU U3yUYE€HUS]; CTPOUTH
JIOTUYECKHE pacCy XJIeHUs (MHIYyKTUBHBIE, J1€yKTUBHbIC, 10 aHAJIOTUHN); Ae1aTh
BBIBOJIbI U 3aKJIIOYCHUS;

2) YMEHHUEM NPUMEHSITh B IIpoliecce IMTO3HaHUs MOHATHUS (IpeaAMETHBIE U
MeTanpeMEeTHbIE), CHMBOJINYECKHUE (3HAKOBBIEC) MOJEIU, UCIOJIb3YEMbI€ B XUMHUH,
MpeoOpa30oBbIBaTh HIMPOKO MPUMEHsIEMbIE B XUMHUH MO/I€JIbHBIE IPE/ICTaBICHUS
—XHUMHYECKUH 3HaK (CUMBOIJI JIEMEHTA), XUMHU4YecKasi GopMyJiia U ypaBHEHHUE
XUMHUYECKOMN peaklMu — IPH pEIIeHUN yueOHO-TI03HaBaTeIbHBIX 33/1a4; C yU4ETOM
3THUX MOJICJIBHBIX IIPEJICTAaBIEHUH BBISIBIISITH U XapaKTE€PU30BaTh CYIIIECTBEHHbIE
MPU3HAKHU U3y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIINii;
BBISIBIISITH OOIIIME 3aKOHOMEPHOCTH, IPUYNHHO-CJIEJICTBEHHBIE CBSI3U U MIPOTUBOPEYUHUS
B U3yYaeMbIX IIpoleccax U SIBJICHUSX; MpeajlaraTb KPUTEPUU JJIs1 BBISIBJICHUS 3THUX



3aKOHOMEPHOCTEN U IMIPOTHUBOPEUMI; CAMOCTOSITEIIBHO BEIOMPATH CIIOCOO PEIICHUS
y4eOHoI 3a7aum (CpaBHUBATh HECKOJIBKO BApHAaHTOB PEILICHUsI, BEIOUpAaTh HanboJee
MOJIXOJISIINN C y4ETOM CAaMOCTOSITEIIBHO BBIACIICHHBIX KPUTEPHUEB);

ba3zoBble HccaeqoBaTebeKue JeiicTBHS

3) YMCHHECM HMCIIOJIB30BATh ITOCTABJICHHLBLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA
ITIO3HaHUs, A TAKXKC B KQUECTBC OCHOBBI OJIA (I)OpMHpOBaHI/IH TUITOTEC3bI IO ITPOBCPKE
OpaBUIIBHOCTH BbICKA3bIBACMbIX Cy)KIIGHPIﬁ;

4) npruoOpeTeHne ONbITa MO INIAHUPOBAHUIO, OPraHU3alluu U MPOBEICHUIO
YYEHHUUYECKHUX SKCIIEPHUMEHTOB: YMEHHUE HaOJII0AaTh 3a XO40M IIpoliecca,
CaMOCTOSITEIIFHO IIPOTHO3UPOBATh €ro pe3yiabTar, (OpMyIHpOBaTh 000OIIEHUS 1
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIIBITA, UCCIIEOBAHUS, COCTABIIATH OTUET O
OpoJieJIaHHON padoTe;

PabGoroii ¢ nnpopmanuei

5) YMEHHEM BBIOUpPATh, aHATU3UPOBATh U MHTSPIPETUPOBATH HH(POPMAITHIO
pa3IUYHBIX BUJOB U (POPM TIpPEACTABIICHUS, MMOJIy9aeMyIO0 U3 Pa3HbIX HCTOYHUKOB
(Hay4YIHO-TIOMYJIIPHAS JINTEpATypa XUMHYSCKOTO COJICP>KaHUsI, CITPAaBOYHBIC TOCOOUSI,
pecypcbl MHTEpHETa); KPUTHYSCKU OICHHUBATh MPOTHBOPEYHBYIO U HEIOCTOBEPHYIO
UH(popManmio;

6) YMEHHEM MPUMCHSTH Pa3JIMIHBIC METOJIBI U 3aIPOCHI IPU MTOUCKE U OTOOpE
HH(OpPMAITMH U COOTBETCTBYIOIINX JITAHHBIX, HEOOXOIUMBIX JJIST BBITTOJTHEHUST YISOHBIX
¥ MTO3HABATEJIBHBIX 3aJa4 OIPEJICITIEHHOTO THIIA; TIPUOOPETEHHE OIhITa B 00JIaCTH
HUCIIOJIb30BaHUsI NHHOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUI, OBJIaJICHUE
KYJIbTYypPOH aKTUBHOTO UCIIOJB30BaHUS PA3JIUUYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITEIIBHO BBIOMPATh ONITUMAIIbHYIO (pOpMYy mpeacTaBiIeHUsT HHPpoOpMaluu 1
WJUTIOCTPUPOBATH peliacMble 3aa4y HECJIOKHBIMU CXeMaMHt, AuarpaMMamMu,
apyrumMu opMamMu rpaduKu 1 UX KOMOHUHAITUSIMH;

7) YMEHUEM HCHOJb30BaTh U aHAJIU3UPOBATH B Ipoliecce yueOHOU U
HCCJIEIOBATENbCKOM IS TEIIbHOCTU HH(POPMALIMIO O BIUSHUU POMBIIILICHHOCTH,
CEJILCKOT'O X03SMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>Kaloleil MPUPOTHON CPEIb;
YHuBepcaibHble KOMMYHHKATHBHBIE eiicTBHSA

8) yMEeHHMEM 3a/1aBaTh BOIPOCHI (B X0/i€ Auajaora U/uiu JUCKYCCUN) 11O CYIIECTBY
o0cy>x1aeMoii TeMbl, (GOPMYJIMPOBATh CBOU NPEIIOKEHHUSI OTHOCUTEIBHO BBIITOJIHEHUS
PEUIOKEHHOM 3a1a4u;

9) NprUOOpEeTEeHHE ONbITA NPE3ECHTALIMN PE3YJIbTATOB BBINOJHEHUSI XUMUYECKOTO
3KCHepuMeHTa (J1abopaTOPHOIO OIIbITA, JA00PaTOPHOM PAOOTHI 110 UCCIICTOBAHUIO
CBOICTB BEIIECTB, yUeOHOI0 MPOEKTa);

10) 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMH IMO3HABATEIIbHOU U
HCCJIEIOBATEILCKOM 1eITEIbHOCTH IPU PEILIEHNH BO3HUKAIOIIUX NIPOOJIEM Ha OCHOBE
y4éTta 0OIIUX HHTEPECOB U COTJIACOBAHMS MO3UIUI (00CYKASHUSI, OOMEH MHEHUSIMHU,
«MO3rOBBI€ INTYPMBD», KOOPAUHALIUA COBMECTHBIX JNE€HCTBUU, OIPEACIICHUE
KPUTEPUEBINO OLIEHKE Ka4yeCTBa BBINOJHEHHOI paboThI U Jp.);

YHuBepcanbHble peryisTHBHbIC JeiiCTBHA

11) YMCHHUEM CaMOCTOSATCIIBHO OIIPCACIIATH LCIIN ACATCIIBHOCTH, INIAHUPOBATD,
OCYHICCTBJIATh, KOHTPOJIMPOBATHL U IIPpU HCO6XOI[I/IMOCTI/I KOPPECKTUPOBATH CBOIO



NIeATeNbHOCTD, BEIOUpAaTh Hanbosee 23(pPeKTUBHBIEC CITOCOOBI PEIICHUST YUYeOHBIX U
IIO3HABATEIbHBIX 3a4a4, CAMOCTOSITEJIbLHO COCTABJISITh NI KOPPEKTUPOBATH
NPEAJIOKEHHBIN aJITOPUTM JACHCTBUU IPU BBIIIOJHEHUHN 3aJaHUN C YIETOM IOJIy4YCHUS
HOBBIX 3HAaHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUIX; OLICHUBATH
COOTBETCTBHE IIOJIyYCHHOI'O PE3YJIbTAaTa 3asiBJICHHON LICIIN;

12) yMEHHUEM UCIIOJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIpejlaraéMbl€ B YCIIOBUU
33 aHUM.
[IpexmeTHbIe pe3yabTAThI

1) packpwvieams cMblCl OCHOBHBIX XUMHUYECKUX TMOHSATUN: XUMUYECKHUU DJIEMEHT,
aToM, MOJIEKyJla, MOH, KaTHOH, aHHUOH, ITPOCTOE BEIIECTBO, CJIOXXHOE BEIIECTBO,
BAJICHTHOCTb, DJIEKTPOOTPHUIIATESIIBHOCTD, CTENIEHb OKUCJICHUSI, XUMHUYECKas peaKIiiusl,
XUMHUYECKasl CBsI3b, TEIJIOBOU (P eKT peakiiuu, MOJIb, MOJISIDHBIN 00OBEM, PacTBODP;
JIEKTPOJIUTHI, HE DIJIEKTPOJHUTHI, DJICKTPOJIUTUUECKAsT JUCCOIHAIIUsI, PEaKIIUuUu
HOHHOTO OOMEHa, KaTaju3aTop, XHMHUYECKOE€ paBHOBECHE, oOpaTumbie U
HeoOpaTUMbIE  pEaKIHuH, OKHUCIHUTEIb-  HO-BOCCTAHOBUTEJIbHBIE  PEaKIIUH,
OKHCJIUTEJIb, BOCCTAHOBHUTEJb, OKHCIECHHE ¢W BOCCTAHOBJICHHE, aJUIOTPOIIUS,
aMm(poTEepHOCTh, XUMHUYECKass CBsI3b (KOBaJICHTHasl, HWOHHAasl, MeETaJUTM4ecKas),
KpHUCTAJUTUYECKasi penIi€éTka, KOPPO3HUsI METAJLUIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOU
peaknuu, ripeaenabHo aormyctumas konenTpanus (I1JK) BemecTna;

2) unnrocmpupo8ams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITHU U TPUMEHSTh 3THU
MOHSITHSI TPU OTMMCAaHWHU BEIIECTB U UX TPEBPAICHUHN;

3) ucnoavzosams XUMHUYCCKYIO CUMBOJIUKY JJISI COCTaBJICHUS (POPMYJI BEIIESCTB U
YPaBHEHUMN XUMHUYECKUX PEAKIIU;

4) onpedenams BAJICHTHOCTh U CTEIEHb OKHMCJIEHHUS XHUMHYECKUX 3JJIEMEHTOB B
COCOUHEHUSX Pa3JIUYHOTO COCTaBa; MPHUHAICKHOCTh BEIIECTB K ONpENeIEHHOMY
KJIacCy CO€QWHEHUU 1o (opmysiaM; BHA XUMHYECKOU CBsI3U (KOBaJICHTHAasl, UOHHAas,
MeTaJUTUYecKasi) B HEOPraHWYEeCKHUX COEJIMHEHHUSIX; 3aps] HOHa MO XHUMHUYECKOM
bopmyrie; xapakTep cpelibl B BOJHBIX PAacTBOpPaxX HEOPTaHUYECKUX COCIMHEHUM, THUI
KPUCTAJUIUYECKON pelIETKU KOHKPETHOI'O BEIIEeCTBA;

5) packpvisams cmoica Ilepumoagnueckoro 3akoHa JI. WM. Menneneesa wu
JIEMOHCTPHUPOBATh €r0 MOHUMAaHUE: ONUCHLIBAMb U XAPAKMEepUu308ams TaOINUYHYIO
popmy Ilepuoguyueckoil cucTeMbl XUMHUYECKHUX AJIEMEHTOB: pa3jinyaTh MOHATHS
«riaaBHas noArpytma (A-rpynmna)» u «modouHas noxarpymma (b-rpymnma)», manesie u
OosbpllIMe MEPUOAb; cCOOMHOCUmMb 0003HAYCHHUSI, KOTOPbIE UMEIOTCS B TIEPHUOJIUUYCCKON
TabIuIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XHMMHUYECKUX DJIEMEHTOB
(cocTaB u 3apsa siapa, o0Iee YUCIO JEKTPOHOB U pacOpeIeICHUE UX T10 JICKTPOHHBIM
CII0sIM); 0O®BsCHAmMb OOLINE 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB DJIEMEHTOB U UX
COCOUHEHUHN B Ipeaesiax MajlbIX IIEPHUOJIOB U IJIaBHBIX MO - TPYHIl C YYETOM CTPOCHUS
WX aTOMOB;

6) kraccugpuyuposams XUMUYECKHE DIEMEHThI; HEOpPTaHHWYECKHE BEIIeCTBa;
XUMHYECKHE peaKIiu (M0 YHUCIIy U COCTaBy YYaCTBYIOMIMX B PEaKIUU BENIISCTB, I1O
TernyIoBomMy 3P (PeKTy, Mo U3MEHEHHUIO CTENEeHEH OKUCICHHUSI XUMHUYECKUX DJI€MEHTOB);

7) xapakmepuzoeams (onucvliéams) o00OIMMEe U cHeuuPuUYecKkrue XUMHUYECKHE
CBOMCTBaA IIPOCTBIX M CJIOKHBIX BEIIECTB, IOJATBEPIKJasi ONHCaHUE HOpUMEpaMH
MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHUU COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIHUI;

8) cocmaenams ypaBHEHUS DIIEKTPOJIUTUYECKON JUCCOIIMAIIUU KHUCIIOT, IIeJIoUed 1
COJICH; TTOJIHBIE U COKpaIllEHHBIE YPaBHEHHS peaKIIni MOHHOTO OOMEHa;, ypaBHEHHUS
peaknuii, MOATBEPKIAAIOIIUX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U MEXIY



BEIIIECTBAMHU PA3JIUYHBIX KJIACCOB;

9) packpvieamo CYLIHOCTbH OKHUCIUTEIBbHO-BOCCTAHOBUTEIIbHBIX peaknuit
MOCPEJICTBOM COCTaBJICHUS DJICKTPOHHOTO OajlaHCca 3THUX PEaKIUi;

10) npozHo3upoeams CBOWCTBAa BELIECTB B 3aBUCUMOCTH OT HUX CTPOEHMUS;
BO3MO>KHOCTH NPOTECKAHUS XUMHUUYECKHUX ITPEBPALICHUN B Pa3JIMUHbIX YCIOBUSX;

11) @bluucasAMbL OTHOCHUTEIBHYIO MOJEKYJSIDHYIO W MOJISIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JOJII0 XUMHYECKOTO 3JIEMEHTa 110 (OpMyJie COSANMHEHUS, MAaCCOBYIO OJIIO
BEILIECTBA B pacTBOPE; MPOBOJIUTH PACYETHI IO YPABHEHUIO XMMHUYECKOMN pEeaKIiu;

12) cnedoosams TIpaBUJIAM MOJIB30BAaHUSI XHUMHYECKOW NOCYJIOH M JIa0OpaTOpPHBIM
o0OpyaOBaHHEM, a TaKKe HpaBWIaM OOpaIIeHUsI C BEHIECTBAMH B COOTBETCTBHU C
HHCTPYKOUAMHU MO BBIITOJITHCHHIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB IO IMMOJIYYCHHIO
U coOnpaHuIo ra3000pa3HBIX BEIIECTB (AMMHAaKa U YTJICKHUCIIOTO Tra3a);

13) npoeoOums PpeaKkuu, IOATBEPKIAIONINE KadeCTBEHHBIN COCTaB Pa3IMIHBIX
BEIIECTB: pPAacllO3HaBaTh ONBITHBIM IIyTEM XJOpPHJ- OpOoMHI-, HMOAMUI-, KapOoHaT-,
docdar-, cunukar-, cynabdar-, THUIAPOKCUI-UOHBI, KATHOHBI aMMOHHUS W HWOHBI
HMU3YYCHHbBIX MCTAJIJIOB, IPUCYTCTBYIOIIMEC B BOJAHBIX pacTBOpaxXx HCOPraHHMYCCKUX
BEIIIECTB;

14) npumernsims OCHOBHBIC OIICpalii MBICIIUTEILHON JSSATEIPHOCTH — aHaJIN3 |
CHUHTE3, CpaBHEeHHE, O00O0OIIeHne, CHUCTEMaTHU3alluI0, BBISIBICHUE  ITPUYUHHO-
CJIICIACTBCHHBIX CBSISGﬁ — AJIsA I/13y‘-IeHI/I${ CBOﬁCTB BCIIICCTB U XMMHNUYCCKUX peaKHHfI;
eCTeCTBeHHO-HaquBIe METOAbI ITO3HAHUSI e Ha6J'II-OJIeHI/Ie, PISMepeHI/Ie,

MOJICITUPOBAHNE,IKCIIEPUMEHT (peaIbHbIA U MBICJICHHBIN ).
BrinycKHUK I0JIYYINT BOZMOKHOCTE HAVINTRCH:

* TPaMOTHO 0OpaIIaThCs ¢ BEIIECTBAMU B IOBCETHEBHOM KU3HM;

* 0CO3HaBaTh HEOOXOJMMOCTb COONIOJCHUS TPaBUJI DKOJIOTHYECKH OE30MacCHOTO TOBEICHUS B
OKpYy’Karolel NpUpoIHOU CpeaE;

* IOHUMATh CMBICI U HEOOXOAMMOCTh COOIOACHUS TPEANMUCAHNM, TPe/IaraéMbIX B HHCTPYKIIHSIX
10 MCIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMUHU U JIP.;

* JICIIOJIb30BATh pruoOpeTEHHBIE KJIIOUEBEIE KOMITIETEHTHOCTH npu BBIIIOJIHEHU U
HCCIEAOBATEIIbCKUX TPOEKTOB IO HM3YyYEHHUIO CBOWMCTB, CIIOCOOOB IOJYYCHHS W paclo3HaBaHUS
BEIIECTB;

* pa3BMBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTh, MCIOJB3YS CPEJICTBA YCTHOW W NMUCHBMEHHOM
KOMMYHHUKAITUU TPU paboTe C TEKCTaMH ydeOHWKA M JOTIOJHUTEIBHOUW JMTEpaTypOl, CIIPaBOYHBIMHU
TaOIMIIaMH, TIPOSIBJIITH TOTOBHOCTh K YBKEHUIO MHOM TOYKH 3PEHUS MPHU OOCYKIECHUU PE3YJIbTaTOB
BBITIOJTHEHHOU pabOTHI;

* O0BEKTUBHO OIICHMBATh MH(GOPMAIMIO O BEIICCTBAX M XMUMHYECKUX IpoIeccaX, KPUTHUECKU
OTHOCUTBHCS K TIICEBJIOHAy4YHOH HH(OpMAIMKU, HEZOOPOCOBECTHOM  pekiame, Kacarouleics
WCIIOJIb30BAaHUS Pa3JIMYHbIX BEIIECTB.

* 0CO3HaBaTh 3HAYEHNE TEOPETUYECKUX 3HAHUHU JJIs MPAKTUUECKOU JACATEIHPHOCTH YEIOBEKA;

* OIMCBIBATh NU3YUYEHHBIE 0OBEKTHI KaK CUCTEMbI, IPUMEHSS JTOTHUKY CHCTEMHOTO aHalln3a;

* IPUMEHSATh 3HAHUA O 3aKOHOMEPHOCTSX MEPUOAMYECKON CUCTEMbl XMMUYECKUX 3JIEMEHTOB NS
0OBSICHEHUS U TIPE/IBUJICHUS] CBOMICTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh MH(POPMAIIMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIIIYONEHUsI 3HAHUN 00 UCTOPUU
CTAaHOBJICHUS! XMMHUYECKON HAyKH, €€ OCHOBHBIX MOHSTHH, MEPUOJUYECKOTO0 3aKOHA KaK OJHOTO M3
BOKHEMIIINMX 3aKOHOB MPUPO/JIbI, & TAKXKE O COBPEMEHHBIX TOCTHKEHUSIX HAYKU U TEXHUKH.

* COCTaBJIITh MOJIEKYJISIPHBIE U TIOJHBIE HOHHBIE YPaBHEHUS MO COKpPAUIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJIUTH TPUMEPHl PEAKIMI, MOATBEPKIAIOUIUX CYIIECTBOBAHUE B3aUMOCBS3U MEXK]Y
OCHOBHBIMH KJIaCCaMU HEOPraHUYECKUX BEIIECTB;

* IPOTHO3UPOBATh PE3YNIbTATHl BO3JCHCTBHS PA3NMUHBIX (DAaKTOPOB HA HM3MEHEHHE CKOPOCTU
XUMHUYECKOUN peakiuu;



* IPOrHO3UPOBATH PE3YJAbTAThl BO3JCHCTBUS Pa3IMYHBIX (DAKTOPOB HA CMEIIEHHE XUMHYECKOTO
paBHOBECHS.

* POrHO3UPOBATH XUMHUUECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBA U CTPOCHUS,

¢ IPOTHO3UPOBATH CHOCOGHOCTB BCHICCTBA MPOABJIATH OKHCIWUTCIBHBIC WJIW BOCCTAHOBUTCIILHBIC
CBOMCTBA C YUETOM CTEIIEHEN OKUCIICHHS DJIEMEHTOB, BXOAIIHUX B €T0 COCTaB;

® BBIABJIATH CYIICCTBOBAHHUC r€HETUYECKOM B3aMOCBSI3U MCKY BCUICCTBAMU B pAay: HIPOCTOC
BEILIECTBO — OKCHJI — TUAPOKCH — COJIb;

¢ OPraHrn30BbIBATh, NPOBOJAUTL YUCHUUCCKUEC IMPOCKTHI 11O MCCICAO0BAHUIO CBOWCTB BCIICCTB,
HMCIOIIMX BAKHOC MMPAKTHYCCKOC 3HAUCHUC.

PA3JEJ 2. COAEP/ KAHUE YYEBHOTI'O ITPEJIMETA
8 KJIACC

Tema 1. BBenenne B xumuio (7 4)

XuMUs — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALLICHUSIX.

[lonaTe O XUMHUYECKOM 3JeMEHTEe U (opMax ero CyIIeCTBOBAHHS: CBOOOJHBIX aTOMaXx,
MPOCTBIX U CIOKHBIX BEIIECTBA

[IpeBpamenus BemiecTB. OTaM4Me XUMHMUYECKUX peakUuid oT ¢umueckux siBaeHuil. Poib
XAMWH B KHA3HU YEIOBEKA.

Kpatkue cBeneHust U3 MICTOPUM BO3HUKHOBEHHUS U pa3BUTHA XuMmuu. [lepron anxumuu. [ousiture
o ¢pumocodckom kamue. Xumus B X VI B. PazButne xumnu Ha Pycn. Poib 0TedecTBEHHBIX YUEHBIX B CTAHOBJICHIH
XUMUYECKOH HayKH - paboTel M. B. JlomonocoBa, A. M. bytnepoga, /. 1. Menzaeneena.

Xumuueckass CHMBONHMKA. 3HAKM XHMHUYECKHX DJJIEMEHTOB M TIPOUCXOXKACHUE WX HA3BaHWI.
Xumnueckue Gopmysbl. Maaekcs! u koddduimentsl. OTHOCHTENBHBIC ATOMHAs X MOJIEKYJISIpHasi Macchl. Pacuer
MAacCCOBOH JIOJTM XUMHUYECKOT'0 AJIEMEHTA 10 (POpMYJie BEIIECTBA.

Ilepuonnueckas cucrema xumuyeckux anneMeHToB . M. MenzaeneeBa, ee CTpyKTypa: Majble U
OoubIIie TeproIbl, TPYIIBI U MOATPYIITH! (TTIaBHas U mobouHas). leprmoanyaeckas cucrtemMa Kak CIpaBOYHOE
mocobwre s OMy4IeHUsT CBEICHUN O XUMHYECKUX dJIEMEHTaX.

Pacuéruble 3agaumn. 1. HaxoxaeHne OTHOCHTENHHON MOJEKYJISPHOH MacChl BEIIECTBA IO €ro
XUMHYecKor (opmyiie. 2. BrruncieHe MaccoBOM JTONMM XMMUYECKOT'0 3JIEMEHTA B BEIIIECTBE IO ero hopmyiie.

IMpakTnueckas: padora Ne 1
[IpaBmia TexHukm Oe3zomacHOCTH Tpu pabore B XmMudeckoM kaOuHere. JlabopaTtopHoe obopymoBaHue U
oOpaIeHne c HAM.

IIpeaveTHble pe3yabTAThI 00Y4eHHUS

Yyanmiics JOKEH ymemb:

® JWCIIONB30BATh MPH XaPAKTEPUCTHKE BEIIESCTB MOHATHUS: «aTOM», «MOJIEKYJay, «XUMHUYECKUI DIIEMEHTY,
«XUMHYECKHUHN 3HAK, WA CHMBOID), «BEIIECTBOY, KITPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY, «CBOMCTBA
BEIIECTBY», «XUMHYECKHE SIBICHUSD», «(DU3HUECKUE SBICHHUS», «KOIPOUIUEHTB», «HHACKCHD»,
«OTHOCHUTEJBbHAS aTOMHAs MaCcCay, «OTHOCUTENbHASI MOJIEKYJISIPHAS MACCay, «MACCOBAs JIOJISI STIEMEHTa;

® 3HATh: IPEAMETHI H3yYEHHS €CTECTBEHHOHAYUYHBIX IUCITUILINH, B TOM YHCIIE XUMUHU; XUMHUYECKUE
CHUMBOJIBI, UX HA3BaHUS U IIPOU3HOIIICHUE;

e KJaccu(pUIIMPOBATH BEIIECTBA 110 COCTABY HA MIPOCTHIE U CIIOKHEIE;

® pa3IMYaTh: TENa U BEUIECTBA;, XUMHUECKHII 3JIEMEHT U IMPOCTOE BEIECTBO;

® OIKCHIBAaTh: (DOPMBI CYIIECTBOBAHUS XUMHUECKUX DIIEMEHTOB (CBOOOTHBIE aTOMBI, IIPOCTHIEC BEIIECTRA,
CIIOKHBIE BeEIMIeCTBa); TaOnmmuHyto Qopmy llepmomudeckoii CHUCTEMBl XWMHUYECKHX JJIEMEHTOB;
ronoxkeHue 3nmemMenta B tadmmie Jl. 1. MenaeneeBa, UCHONB3ys OHATHS «IIEPUOJ, «TPYIIIIAY,
«TJIaBHAs TOATPYIIIAY, KIIOO0YHAS MOATPYIIIAY; CBOMCTBA BEMIECTB (TBEPIBIX, )KHUJIKUX, Ta3000pa3HbIX);

® OOBSICHATH CYIIHOCTb XMMHYECKHX SIBICHHH (C TOYKU 3PEHUS aTOMHO-MOJICKYJISIPHOT'O YYEHHUS) U HX



MPUHIIMITAATBHOE OTINYNE OT (PU3UUCCKUX SBICHUM;
® XapaKTepU30BaTh: OCHOBHBIC METO/IbI U3yUCHHUS €CTECTBEHHBIX TUCIMILINH (HAOII0ICHHE, IKCTICPUMEHT,
MOJICIUPOBAHIE); BEIISCTBO IO €0 XUMUYECKOH (POpPMYJIie COrfIacHO IIaHy: KAYeCTBEHHBINM COCTAB, TUI
BeliecTBa (MPOCTOE WM CIIOKHOE), KOJUYCCTBEHHBINM COCTaB, OTHOCHTEIbHAS MOJICKYJSpPHAs Macca,
COOTHOIIICHUE MAacC 3JICMCHTOB B BEI[ECTBE, MACCOBBIC JOIH 3JIEMECHTOB B BEIIECTBE (IUIS CIIOKHBIX
BEIIIECTB); POJb XUMHUH (TIONOXKUTEIBHYIO M OTPHUIATENbHYIO) B JKU3HM YEIOBEKa, apryMEHTHPOBATh
CBOE OTHOILICHHUE K 3TOH mpoodiiemMe;
® BBHIUMCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYEO MAcCy BEIIECTBA M MACCOBYIO JIOJII0 XUMHUYECKOT0 AJIeMEHTa
B COCIMHCHUAX
® TIPOBOJUTH HAOIFOJCHHUS CBOMCTB BEUISCTB M SBJICHHIA, IPOUCXOSIINX C BEIICCTBAMU;
e CoOJIIOJIaTh MpaBUIa TEXHUKU 0E30MaCHOCTH IPH IIPOBEICHUHU HAOIIONCHUH 1 1a00paTOPHBIX OIBITOB.
MeTtanpeaMeTHbIe Pe3yJbTAThHI 00yYeHHUsI
VYyaiuiics 10JKEeH ymems .
° OnpeaACIATh HpO6JIeMI)I, T. €. YCTaHaBJIMBAaTb HECCOOTBECTCTBUC MEXKY KEIAEMbBIM U ):[eﬁCTBPITeJ'IBHBIM;
COCTaBJISTh CJIOXHBIH IIJIaH TEKCTA;
BJIAJACTh TAKUM BUJIOM H3JIOKCHHUSA TCKCTA, KaK IIOBECTBOBAHMUC,
10JT PyKOBOJICTBOM YYMTEJIS IPOBOAMTH HEMOCPEICTBEHHOE HAOIIIO/ICHUE;
IOl PYKOBOJCTBOM Y4uUTeIss OQGOPMIISATH OTYET, BKIIOYAIONIMNA ONUCAHUE HAOJNIIOJCHUS, €ro
PE3yJabTaTOB, BHIBOJIOB;
®  HCIIOJIB30BaTh TAKOW BUJ MBICIIEHHOIO (M1€aJIbHOT0) MOICIMPOBAHUS, KaK 3HAKOBOE MOJICIHPOBAHUE
(Ha IprMepe 3HAKOB XMMHUECKHX 3JIEMEHTOB, XUMHUECKUX (HopMyi);
® JCMONB30BaTh TAaKOW BHJA MaTepHaIbHOrO (IPEAMETHOTO0) MOJENMPOBAHMS, Kak (HU3NIecKoe
MOJeNIUpOBaHue (Ha IPUMEPE MOJICTIMPOBAHHS AaTOMOB M MOJICKYJI);
moJryd4aTb XUMHYECKYIO I/IH(bOpMaHI/HO 13 pa3JIMYHBIX HCTOYHHUKOB,
OIpeneniTbh OOBEKT U aclleKT aHalln3a U CHHTE3a;
OIIpeNeNiITh KOMIOHEHTHI 00BEKTa B COOTBETCTBHH C ACTIEKTOM aHAJIM3a U CHHTE3a;
OCYIIECTBIIATH Ka4€CTBEHHOE M KOJMYECTBEHHOE OMICAHNE KOMITOHEHTOB 00BEKTA;
OTIPEICIIATh OTHOIIEHUS 00BEKTA C APYTHUMH O0BEKTaAMHU;
OIIpENeNATh CYIIECTBEHHbIE IPU3HAKN 00BEKTA.

Tema 2. ATOMBI XHMHYECKHUX dj1eMeHTOB (9 u)

AToMBI Kak (opMa CyIIeCTBOBAHHS XHMHUYECKHUX 3JeMEHTOB. OCHOBHBIC CBEIECHHUS O CTPOCHUU
aToMOB. JlokazaTenbCcTBa CIIOKHOCTH CTpoeHHs aToMoB. OmbiTel Pesepdopna. Ilnanerapnas monens cTpoeHUs
aToma.

CocraB aTOMHBIX si7IEp: IPOTOHBI U HEUTPOHBI. OTHOCUTENBHAS aTOMHAsI Macca. B3anuMocBsI3p MOHTHI
«IPOTOHY, «HEUTPOH», «OTHOCUTENbHAS ATOMHASI Maccay.

V3MeneHue yncna IpoTOHOB B Ape aTOMa - 00pa30BaHNE HOBBIX XUMUYECKHX 3JIEMEHTOB.

W3menenne yricna HEHTPOHOB B siipe aToma - oOpa3oBaHWEe M30TONMOB. COBpEMEHHOE Ompe/elieHue
MOHATHS «XUMHUYECKUN 3IIeMEHT». M30TOnBI KaKk pa3HOBUIHOCTH aTOMOB OHOI'0 XHMHYECKOT0 3JIEMEHTA.

OnexTtponsl. CTpoeHHE OSIEKTPOHHBIX OO0OJIOYEK AaTOMOB XHUMHYECKHX diemeHToB Nel-20
nepuoaunyeckoit cucremsl . Y. MenneneeBa. [IoHsiTHE 0 3aBEPIICHHOM U HE3aBEPLICHHOM 3JIEKTPOHHOM CIIOE
(9HEpreTHYecKoM ypOBHE).

[lepronnueckas cucrema xuMudeckux 3aeMeHToB Jl. 1. MenzeneeBa u cTpoeHre aToMOB: (PU3NIECKHIA
CMBICJI TIOPSAZIKOBOTO HOMEPA 3JIEMEHTa, HOMEpa IPyIIbl, HOMEpa Mepruoa.

W3Menenue 4ncna 3J€KTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YpPOBHE aTOMa XMMHYECKOIO 3JIEMEHTa -
00pa3oBaHUE TIOJNOXKHUTEIBHBIX M OTPULATENBHBIX HOHOB. VOHBI, 00pa3oBaHHBIE AaTOMaMH METAJUIOB U
HeMeTaJuI0B. [IprunHbI H3MEHEHUS! METAIUTMYECKUX U HEMETAJUNTMUYECKUX CBOIMCTB B IIEPHOAX U IPyIIax.

O6paszoBanne OuHapHbIX coequHeHH. [loHATHE 00 MOHHOHW cBs3u. CxeMbl 00pa3oBaHMS MOHHON
CBSI3U.

B3aumoneiicTBe aTOMOB XMMHYECKHX JJIEMEHTOB-HEMETAJUIOB MEXIy coboii - oOpa3oBaHue
JBYXaTOMHBIX MOJIEKYJ IPOCTHIX BellecTB. KoBaneHTHas HEMONIsipHasi XUMUYECKast CBS3b.

ONEeKTpOHHBIE U CTPYKTYPHBIE (POPMYIIBL.



BzaumozelicTBre aTOMOB XMMHUYECKHX 3JIEMCHTOB-HEMETAIIOB MEXTy CO00H - oOpa3oBaHue

6I/IHapHLIX COGILI/IHGHI/Iﬁ HEMCTAJLJIIOB. BJ'ICKTPOOTPI/IHaTCJ'II)HOCTL. IlonsaTue o0 KOBaJICHTHOM HOJ'ISIpHOfI CB3U.

BzaumoselicTBue aToOMOB XMMHUYECKHX JJIECMEHTOB-METAJUIOB MEXKIy co0oit - oOpa3oBaHue

MCTAJINIMYCCKUX KPUCTAJLIOB. IlonsTHE 0 METANIMYSCKOM CBSI3U.

I[eMOHCTpaIII/II/I. MOI[CJ'II/I aTOMOB XHUMHYCCKHUX 3JICMCHTOB. HepI/IOI[I/I‘lCCKaH CHUCTEMA XHMHYCCKUX

anemenToB /JI. Y. Meneneena.
IIpeaMeTHBIE PE3YJIbTATHI 00YIE€HUSA

VYyamuiics 10JKEeH ymems:

WCIIONB30BaTh TMPU XAPAKTEPUCTHUKE AaTOMOB IOHSTHS: «IIPOTOH», «HEUTPOH», <(OBJIEKTPOHY,
«XHUMHUYECKUN IJIEMEHT», «MACCOBOE YHCIIO», «A30TOI», «INEKTPOHHBIN CIION», «IHEPreTUUYECKUN
YPOBEHBY, «IJIEMEHTHI-METAILIBDY, «IJIEMEHTHI-HEMETAIIBDY; MPU XapaKTEPUCTUKE BEIICCTB IMOHSITHUS
«MOHHAS CBS3bY», «HOHBI», «KOBAJICHTHAsI HEMOJSPHAS CBS3bY), «KOBAJCHTHAS TMOJIIPHAS CBS3BY,
«AIEKTPOOTPHUIIATENEHOCTY, «BAJEHTHOCTDY, «METAJUTHIECKAS CBSI3bY;

OIKCBIBATh COCTaB M CTPOSHUE ATOMOB 3JIEMEHTOB C MOpsKoBbIMU HOMepamu 1—20 B [leproanueckoii
cucTeMe xuMudeckux aneMeHToB J[. . Menjeneena;

COCTaBJISTh CXEMbI PACIPECICHUS 3JICKTPOHOB IO 3JICKTPOHHBIM CJIOSM B 3JICKTPOHHOW 000JIOUKE
aTOMOB; CXeMbl 00pa30BaHMsI Pa3HBIX THIIOB XWMHUYECKOW CBS3M (MOHHOW, KOBaJeHTHOH, MeTal-
JTUYECKOM );

O0BSICHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUIECKIX JIIEMEHTOB (3apsIIOB sIIEp aTOMOB, YHCTIa
3JIEKTPOHOB HAa BHEITHEM 3JICKTPOHHOM CJIOE, YHCIIO 3aITOJIHSIEMBIX DJICKTPOHHBIX CJIOEB, PaIUyC aToMa,
3JIEKTPOOTPUIIATEIIFHOCTh, METAIUIMYECKIE W HEMETaJUTMYEeCKUE CBOMCTBA) B IEpUONaxX WM TPyIIax
(rmaBHBIX Toarpytmax) I[lepuomudaeckoit cucreMbl XuMudeckux demenToB Jl. Y. MenaeneeBac TOUKH
3pEHUS TEOPUU CTPOCHUS aTOMa;

CpPaBHUBATH CBOMCTBA aTOMOB XMMHYECKHX DJIEMEHTOB, HAXOSIINXCS B OJHOM IEPHOE WA TJIABHON
noarpymie Ileproamdeckoif cucremMpl XUMHUYeCKUX diemeHToB JI. M. MenneneeBa (3apsmoB suep
aTOMOB, YHCJa 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€, YUCIIO 3AIONHIEMBIX AIEKTPOHHBIX CIIOEB,
paamyc aToma, SJIEKTPOOTPHUIATETFHOCTh, METAJUINYECKHE M HEMETAIITNIECKE CBOWCTBA);

JaBaTh XapaKTEPUCTUKY XHMHUYECKUX 3JIEMEHTOB MO MX MOJOKEHUI0 B llepuoauueckoil cucreme
xuMu4deckux dieMmenToB Jl. Y. MenneneeBa (XUMHYECKHH 3HAK, MOPSAKOBBIA HOMEp, TIEPHUO, TPYIIIIA,
MOATPYIIIa, OTHOCHUTEIbHAS AaTOMHAs Macca, CTPOCHHE aToMa — 3apsj sapa, YUCIO MPOTOHOB U
HEHTPOHOB B sApe, 00IIIee YHCIIO ANEKTPOHOB, PACIIPEAETICHIE IIEKTPOHOB 10 3JIEKTPOHHBIM CIIOSM);
OIIPENEeNATh TUIl XUMHUIECKOH CBsI3U 1O (hOpMyJIe BEIIECTBa;

MPUBOAMTH IPUMEPHI BEIIECTB C PA3HBIMU TUIAMU XUMUYECKOU CBSI3U;

XapaKTepHu30BaTh MEXaHU3MbI 00pa30BaHMUs KOBAaJICHTHOW CBs3HM (OOMEHHEBIN), HOHHOH CBS3H,
METAJNIMYECKON CBS3U,

YCTaHABJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3HU: COCTAB BEIIECTBA — TUI XUMUYECKOU CBSI3H;
COCTaBJIATH (POPMYITBI OMHAPHBIX COSMMHEHHH 110 BaJICHTHOCTH;

HaXOJWTh BaJICHTHOCTH DJIEMEHTOB 10 (hOpMyJie OMHAPHOTO COCANHEHUSI.

MetanpeamMeTHble pe3yJibTaTbl 00yUeHUs!
Yyanuiicst TOJKEH ymemby:

(hopMyIHPOBATH TUTIOTE3Y I10 PELISHHUIO ITPOOIIEM;

COCTaBIIATH IUIAH BBIMOJHEHUS Y4eOHOH 3a/auu, perieHust mpoOjieM TBOPYECKOrO M MOMUCKOBOTO
XapakTepa, BBIIOIHEHHUS POEKTa COBMECTHO C YUHUTEIIEM;

COCTaBIISATh TE3UCHI TEKCTA;

BJIJICTh TAKMM BUJIOM H3JIO)KEHHS TEKCTa, KaK ONMUCaHHE;

UCIIOIb30BATh TAKOW BHUJI MBICJIEHHOTO (M1€aJIbHOT0) MOJISITMPOBAHHMS, KaK 3HAKOBOE MOJICITHPOBAHHE
(Ha IpUMepe COCTaBIICHUS CXeM 00pa30BaHUs XMMHYECKOH CBS3N);

UCIIONIb30BaTh TAaKOW BHJ MaTepHaJIbHOrO (IPEIMETHOrO0) MOJCIMPOBAHMS, KaK aHaJIOroBOE
MOJICIIUPOBAHUE;

UCIIONIb30BATh TaKOM BHJ MaTepHabHOrO (MPEIMETHOr0) MOJACIUPOBAHUS, KakKk (U3HUECKOE
MOJEIMPOBaHKeE (Ha IPUMEpe MOJIENeH CTPOSHUSI aTOMOB);

OIpeNeNsITh 00BEKTHI CPABHEHHSI U ACTIEKT CPaBHEHUS! O0BEKTOB;

BBITOJIHATH HETIOJIHOE OHOJIMHEIHOE CpaBHEHNE;



®  BBINOJIHATH HEMIOJHOE KOMILJICKCHOE CPAaBHEHHUE;
®  BBINOJIHATH IMOJIHOE OJTHOJIMHEHHOE CPaBHEHUE.
Tema 3. Ilpoctbie BemecTBa (74)

[lonokeHne MeTayIOB M HEMETAJUIOB B INEPUOJUYECKON CHCTeMe XMMHUYecKux siemeHToB JI. U.
MenneneeBa. BaxHelinme mpocThie BEIIECTBA - METAJUIBL: KENe30, ANOMUHUHN, KalblUHA, MarHud, HaTpPH,
kanuid. O0mmue (pu3ndecKkre CBOHCTBa METAILIOB.

Baxxneiime npocThie BelecTBa - HeMeTasulbl, 00pa3oBaHHBIE aTOMaMHU KUCIIOPO/a, BOIOPO/a, a30Ta,
cepsl, hochopa, yriepona. CnocoOHOCT aTOMOB XUMHUYECKHX 3JIEMEHTOB K 00Pa30BaHUIO HECKOJILKUX MPOCTHIX
BEIIECTB - aJUIOTPONHUs. AJIOTPONHBIC MOIU(UKANKMK Kuciopona, ¢ochopa u oyioBa. MeTamimueckue U
HeMeTalJnyecKue CBOMCTBA IMPOCTBIX BCHICCTB. OTHOCHUTEIBHOCTH ACJIICHUA NPOCThIX BCIICCTB HAa MCTAJLJIbI U
HEMEeTaJlIb.

[Mocrosianas ABoraapo. KomuuectBo BemiectBa. Monb. MomsipHas Macca. MoJsipHBI  00beM
Fa3006pa3HLIX BCIIIECTB. KpaTHBIe CANHUIIbI KOJIMYCCTBA BEMICCTBA — MUJIJIMMOJIb U KUJIOMOJIb, MUJIJIMMOJISIPHAA
" KWJIOMOJIApHasA MaCChbl BE€IIECTBA, MPIJIJIHMOJISIprlﬁ u KI/IJ'IOMOJ'IHPHI)II\/'I OGT)CMLI ra3oo6pa3HHx BCIIICCTB.

Pacuerpl ¢ ncnonb30BaHMEM TOHSITHH «KOJHMYECTBO BEIECTBA», «MOJSIPHAS Maccay, «MOJSIPHBIN
00bEeM ra30By, «IIOCTOSTHHAS ABOragpoy.

Pacuernbie 3agauu. 1. BelumcieHue MOJSIPHOM Macchbl BEIIECTB MO XMMHYeCKHUM (opmynam. 2.
PacuerTsl ¢ uCTIONB30BaHUEM TTOHATUI «KOJIUYECTBO BEIIECTBAY», «MOJISIPHASI Maccay, «MOJISAPHBIN 00beM Ta30B»,
«IOCTOSTHHAST ABOTaZpO».

Jemoncrpanun. HekoTropeie MeTaulbl ¥ HEMETaUTbl KOJIMYecTBOM BemiecTBa 1 Momb. Monenb
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

IIpenMeTHBIE PEe3YJILTATHI 00YUEHHUSI
VYyaiuiics 10JKEeH ymems .
® HCHONB30BaTh MNPH  XapaKTEPUCTUKE  BEHIECTB  MOHATHS:  «METAUIBD),  IJIACTUYHOCTHY,
«TEIUIONPOBOJTHOCTEY,  «3JIEKTPOIIPOBOJHOCTE»,  «HEMETAJUIbD»,  «aJUIOTPOIUSY,  «AJJIOTPOITHBIE
BHJIOW3MEHEHUS, WIIH MOTU(DUKAITAI;
® ONHUCHIBATH IOJIOKEHHWE DJIEMEHTOB-METAJUIOB M DJIEMEHTOB-HeMeTauioB B llepuoanueckoil cucreme
xumudeckux 3aeMeHToB 1. Y. Menaeneena;
e KIaccu(UIMPOBATH MPOCTHIC BEIIECTBA HA METAIIJIBI H HEMETAJIIBI, 3JIEMEHTHI;
e  OmpenensiTh IPUHAUIEKHOCTh HEOPTaHMYECKIX BEIIECTB K OHOMY M3 U3yYEHHBIX KJIIACCOB — METaJUIbI
Y HEMETaJLUTbI;
®  JI0OKa3bIBaTh OTHOCHUTEIHHOCTH JAEIEHUS MTPOCTHIX BEIIECTB Ha METAJIIBl M HEMETaJLIIBI,
®  XapaKTepHu30BaTh 0OIMME GU3HMICCKHE CBOMCTBA METAILIOB;
YCTaHaBIIMBATh NMPUYMHHO-CIEICTBEHHBIE CBSI3W MEXIYy CTPOCHHEM aTOMa M XUMHYECKOW CBS3BIO B
MIPOCTHIX BEIIECTBaX — METAJUIaX M HEMETaJlIax;
00BSACHATH MHOT000pa3He MPOCTHIX BEIIECTB TaKUM (HPaKTOPOM, KaK aJIJIOTPOITHS;
OITHCHIBATh CBOWCTBA BEIIECTB (HAa IPUMEpPax MPOCTHIX BEMIECTB — METAJIOB I HEMETAJIIIOB);
cOOJTI0IaTh TIPABIIIA TEXHUKHM 0€30IIaCHOCTH TP MPOBEICHUH HAOIIOACHHH 1 Ja00paTOPHBIX OIBITOB;
WCIIONB30BaTh IIPH PEHICHHH pPAaCUYeTHBIX 3afad MOHATHS: «KOJIWYECTBO BEIIECTBa», «MOJbY,
«TIOCTOSTHHASI ABOTaZIpo», «MOIISIPHAS Maccay, «MOJISIPHBIA 00bEM Ta30B», KHOPMaJIbHBIC YCIIOBHS;
® TIPOBOJWTH PacyeThl C WCHOJIH30BAHMEM TIIOHSTHHA: «KOJIMYECTBO BEIIECTBa», «MOJSPHAS Maccay,
«MOIIIPHBIA 00BEM T'a30BY», «IIOCTOSTHHAST ABOTaApO».
MetanpeamMeTHble pe3yJibTaTbl 00yUeHUs!
Yyanuiicst TOKEH ymemby:
®  COCTaBJISITh KOHCIEKT TEKCTa;
®  CaMOCTOSITENFHO UCIIOIh30BaTh HEMOCPEICTBEHHOE HAOIIOICHUE;
®  CaMOCTOSITENIEHO O(OPMIIATH OTYET, BKITFOYAIOIINIA OITMCaHue HAaOMIOAEHNUS, €T0 Pe3YIIbTaTOB, BHIBOJIOB;
®  BBINOJHATH MOJHOE KOMILIEKCHOE CPaBHEHUE;
®  BBINIOIHATH CPABHEHHE 10 aHAJIOTHHU
Tema 4. CoeanHeHHsi XUHMHYECKHX 3j1eMeHTOB (14 u)




Crenens okucienusi. OnpeneneHue CTENEHUW OKHCICHHS 3JEMEHTOB MO XUMHUYECKOH (opmyie
coequaenus. CocraBieHue (opMysn OWHAPHBIX COCAWHEHMM, OOImUH crmocod WX Ha3bIBaHUS. buHaApHBIC
COCIMHEHUS: OKCHIBI, XJIOpuIsl, cyiabduasl u ap. CoctaBienue ux ¢opmyn. IIpencraButenn oKCHAOB: BoJa,
YIJIEKUCIBIA Ta3 U HeramieHas U3BecThb. lIpencTaBuTenu jeTydyux BOJAOPOAHBIX COEIMHEHMI: XJIOpOBOIOPOA U
aMMHaK.

OcHoBaHHA, UX COCTAaB M Ha3BaHUs. PacTBopuMOCTh ocHOBaHM B Boae. TaOiuia pacTBOPUMOCTH
TUJPOKCUIOB U cojiell B Boze. lIpencraBurenu mienoyen: TUAPOKCUIBI HATpUs, Kaiud U Kanblus. [loHstue o
KauecTBEHHBIX peakuusx. MaaukaTopsl. i3MeHeHne OKpacky HHAWKATOPOB B ILEIIOYHON cpere.

Kucnorsl, ux cocraB u Ha3zBanus. Kinaccudukanus kucior. [IpencraBuTenn KUCIOT: cepHasi, CoasHas
1 a30THad. M3MeHeHre OKpacku WHAUKATOPOB B KUCIIOTHOM CpeIe.

Conu Kak MpOM3BO/IHBIE KMCIOT U OCHOBaHMH. VX cocTaB u Ha3BaHus. PacTBOpuUMOCTH conel B BOAE.
[pencraButenu coneli: XJaopua HaTpusi, KapOoHaT U GocdaT KanbIws.

AmopdHBIE 1 KPUCTATUTHYECKHE BEIECTBA.

MexMoneKkynsapHble B3aUMOJEHCTBUA. THUIBl KPUCTAJUIMUECKHX pPEIIeTOK: HOHHAs, aToMHaf,
MOJIEKYJIIpHAsl ¥ MeTaJUTUecKasi. 3aBUCHMOCTh CBOWCTB BEIIECTB OT THUIIOB KPUCTAJUINYECKUX PEIIETOK.

BeriectBa MOJIEKyISIPHOTO M HEMOJIEKYISPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa JIJIsl BEIIECTB
MOJIEKYJIIPHOT'O CTPOEHUS.

Uucrele BemecTBa U cMecu. [Ipumepsl )KUAKAX, TBEPABIX H ra3000pa3HbIx cMeceid. CBONCTBA YUCTHIX
BelecTB W cMmecel. MX cocraB. MaccoBas n oObeMHasi JOJHM KOMIIOHEHTa CMecCH. Pacderbl, CBSI3aHHBIE C
WCIIOJIb30BaHMEM TTOHSTHS JIOJISI.

Pacuérnble 3agaun. 1. Pacyer maccoBoii W 0OBEMHOW JoJieli KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brrancienre MaccoBoi JIONM BEIECTBA B PAacTBOpPE IO M3BECTHOW Macce pacTBOPEHHOIO BEIIECTBA M Macce
pactBoputens. 3. BblumciieHme Macchl pacTBOPSEMOrO BEIIECTBA W PACTBOPUTENS, HEOOXOMUMBIX JUIS
IIPUTOTOBJIEHUS ONPEIEICHHON MacChl pacTBOpa ¢ U3BECTHONW MAaCCOBOM J10JIEH PACTBOPEHHOI'O BEIIECTBA.

JeMouncTpaunu. O6pasmpl OKCHIOB, KUCIOT, OCHOBAHUH 1 coiieil. Moienu KpUCTATUTMYECKIX PEIIeTOK
XIIOpH/Ia HaTpHs, ajaMasa, okcuaa yriepoaa (1V). Criocobs! pasmeneHns cMecei, TUCTHIIISAINS BOMIbI.

JlaGopaTopHble ombIThl. 1. 3HAKOMCTBO ¢ OOpa3liaMH BEIICCTB Pa3HBIX KiIaccoB. 2. PasgerncHue
cMmeceil.

IpakTuueckas padora Ne 2.IIpuroToBjcHHe pacTBOpa caxapa C 3aJaHHOH MacCOBOH Joiiei
PacTBOPEHHOTO BEIIECTBA.

IlpenMeTHBbIE pPe3yJbTATHI 00YUeHUSs

Yyanuiicst TOJKEH ymemby:

® UCHONB30BaTh IPH XapaKTEPUCTHKE BEIIECTB IOHATHS: «CTENEHb OKUCIECHHS», «BAJIEHTHOCTBY,
«OKCHIBI», «OCHOBAHMS», «IIEIOYM», «KAUECTBEHHAs pEAKUUs», «UHIUKATOP», «KUCIOTBI»,
«KHCJIOPOICOACP)KALINE KUCIOThD), «OECKUCIOPOIHBIE KUCIIOTBI», «KUCIOTHAs CPEAay», «ILEIOYHast
cpema», «HelTpanpHas cpena», «mkamna pH», «comm», «amMopdHbIE BEIIECTBa», «KPUCTAJUINIECKUE
BEIIECTBA», «KPHUCTAUIMYECKAsl peLIeTKa», «UOHHAs KpPUCTAUIMYECKas pelIeTKay, «aTOMHas
KpUCTANIMYECKas pEIIETKa», «MOJIEKYJSIpHAs KPUCTAJUIMYECKas pelIeTKa», «MeTaJuIndecKast
KPHUCTAJJINUECKAsl PEIIETKAY, «CMECH»;

e KiIaccu(UIUPOBATH CIIOXKHBIE HEOPTaHUUECKHUE BEIIECTBA IO COCTaBY Ha OKCHJIbI, OCHOBAHUS, KUCIIOTHI
W COJIM; OCHOBAHMsI, KUCIOTHI M COJIM [0 PACTBOPUMOCTU B BOZE; KHUCIOTHI IO OCHOBHOCTH U COZAEp-
KaAHUIO KUCIIOPOAA;

e ompenensiTh NPUHAATICKHOCTh HEOPraHMYECKUX BELIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB (OKCHIBI,
JieTy4yre BOAOPOAHbIE COSANHEHHS, OCHOBAHUS, KHCIIOTHI, COMIN) IO GOpMyIIe;

® ONHCHIBATH CBOWCTBA OTHEIbHBIX NMPEACTABUTENCH OKCHUAOB (Ha HpHUMeEpEe BOJBI, YIVIEKUCIIOrO Trasa,
HeramieHol W3BECTH), JIETYYMX BOAOPOIHBIX COSIMHEHHMH (Ha IMpUMepe XJIOPOBOAOPOAA M aMMHaka),
OCHOBaHHWH (Ha HpuMepe THUAPOKCHIOB HATpHs, Kajusi M Kajblius), KUCIOT (HAa IpUMEpPE CEpHOU
KHCIIOTBI) ¥ coyiedl (Ha IIpuMepe XJIOpuaa HaTpus, kapOoHaTa KanbIus, Gocdara KambIms);

e  OmpenensiTh BAJICHTHOCTb U CTEIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

e  cocTaBiATh (POPMYJIBI OKCHIOB, OCHOBAHHUM, KUCIIOT U COJIEH MO BaJICHTHOCTSIM M CTEIIEHSIM OKHCJICHHS
3JIEMEHTOB, a TAKXKE 3apsi1aM HOHOB, YKa3aHHBIM B TaOJIMIIE pACTBOPUMOCTH KHCIIOT, OCHOBAaHHM U COJIEH;

® COCTaBJIATH HA3BaHHUS OKCHIOB, OCHOBAaHWH, KUCIOT M COJIeH; CPaBHHMBATh BAJIGHTHOCTb W CTENEHb
OKHCIJIEHUS; OKCHJIBI, OCHOBAHHS1, KUCJIOTHI M COJIH 110 COCTaBY;

®  HCHOJNB30BaTh TAOIMILy PACTBOPUMOCTH VIS ONIPEAEIEHHUS] pACTBOPUMOCTH BEILECTB;

®  yCTaHABIMBATh M€HETUYECKYIO CBA3b MEKOY OKCHIOM M THIPO-KCHJOM M HA000pOT; MPUYMHHO-



CIIC/ICTBEHHBIE CBSI3U MEXKIYy CTPOCHHEM aToMa, XMMHUYECKOH CBS3BIO M THIIOM KPUCTAJUIMYECKON
PELIETKH XUMUYECKUX COCANHEHHI;
®  XapaKTepU30BaTh aTOMHBIE, MOJEKYIISAPHbIC, HOHHbIC METAJTMUYECKIE KPUCTAJITMICCKHE PELICTKHU;
Cpely pacTBOpa ¢ MOMOIIbO mKajsl pH;
MPUBOAUTH MIPUMEPBI BEIIECTB C Pa3HBIMH THUIIAMHU KPUCTAIIIMUECKON PELIeTKH;
MIpOBOAUTH Ha6J'IIOI[eHI/ISI 3a CBOMCTBaMU BCUICCTB U ABJICHHUAMMU, ITPOUCXOAAINIUMHA C BEHICCTBAMMU,
COOJTI0AATh MpaBKiia TEXHUKH 0€30IaCHOCTH P MPOBEACHUHN HAOIIOACHUH 1 OIBITOB;
HCCIIEIOBATh Cpely PacTBOpa C IMOMOIIbI0 MHAWKATOPOB; AKCIEPUMEHTAJIBHO Pa3nuyaTh KUCIOTHI U
LIEJI0YH, TONB3YICh HHANKATOPAMU;
° HCIIOJIB30BAaTh MPU PCHICHUU PACUCTHBIX 3aJa4 IMOHATUSA «MacCCOBasd MHOJId 3JIEMEHTa B BCIICCTBC),
«MaccoBasi IO PACTBOPEHHOT'O BELIECTBAY, «00BEMHAs OISl ra3000pa3HOro BElecTBay;
® [POBOJMTH PAacUeThl C UCIIONH30BAHMUEM MOHSATHH «MAaccoBasi OJS 3JIEMEHTa B BEIIECTBE», «MaccoBast
JIOJIS PACTBOPEHHOT'O BEIIECTBAY, «00BEMHAsI JI0JIsl Ta3000pa3HOTO BELIECTBAY.
MeTtanpeaMeTHbIe pe3ybTaThl 00yYeHUsI
VYvyaiuiics 10JKEH ymems:
®  COCTaBJIATH HA OCHOBE TEKCTa TAOJHIIBI, B TOM 4Kcie ¢ npuMeHenneM cpencts MKT;
®  TI0J] pPYKOBOJCTBOM YYHTEJNS IIPOBOAUTH ONOCPEIOBAHHOE HAOIOEHN e
® T1I0J PYKOBOJCTBOM YUUTENIsS OQGOPMIISITH OTYET, BKJIIOYAIOIIMN ONMHMCAHUE OSKCIIEPUMEHTA, €ro
PE3YIbTaTOB, BHIBOJIOB;
®  OCYIIECTBIIATH HHAYKTHBHOE 0000IIeHNE (0T €eIMHUYHOTO JOCTOBEPHOTO K O0IIEMY BEPOSITHOCTHOMY),
T. €. ONIPEACIATh O0IIHe CYIIECTBEHHbIEC TPU3HAKY JBYX U OoJiee 00BEKTOB U (PUKCHPOBATH UX B (hopMe
TIOHATHA WUJIN CYXKIACHUS,
®  OCYIIECTBISITh JIEMYyKTHBHOE 0000IeHrne (MOJIBEICHNE EAMHUYHOTO JOCTOBEPHOrO TIoja  oblee
JIOCTOBEPHOE), T. €. aKTyaJu3WpOBaTh TOHATHEC WU CYXICHHE, W OTOXIECTBIATH C HUM
COOTBETCTBYIOIINE CYIIECTBEHHBIE IPU3HAKH OAHOTO UJIH OoJiee 00bEKTOB;
®  ONpEeeNnsiTh aceKT KIaCCH(PUKAIIH;
®  OCYIIECTBIATH KIacCU(PHUKAINIO;
® 3HATH U UCIIOIH30BAThH Pa3IMIHbIC (POPMBI MTPECTABICHUS KIIacCU(DUKAIIHN.
Tema 5. H3meHenwusi, npoucxoasiniue ¢ Bemecrsamu (14u)

IlonsiTue sBACHMM Kak W3MEHEHUM, IPOUCXOAAIIMX C BEUIECTBAMU. SIBIICHUA, CBS3AHHBIC C
W3MEHEHHEeM KPHCTaJUIMYECKOrO0 CTPOEHUS BEIIEeCTBA NPH ITOCTOSSHHOM €ro COCTaBe, (PU3MUYECKHe SBICHHUS.
Ou3uveckne SBICHUS B XUMHW: JUCTIDLIINS, KPUCTAJUTM3aIlNs, BHIMAPUBAaHWE ¥ BO3TOHKA BEIIECTB,
neHTpuyrupoBaHue.

SIBneHus, CBA3aHHBIE C HI3MEHEHNEM COCTaBa BEIIECTBa, - XUMHUYECKUE peakiuu. [Ipu3Haku u ycinoBus
MIPOTEKaHUST XUMHUYECKHX peakmuil. [loHsTie 06 2K30- M IHAOTEPMUYECKUX peaKIuiX. Peakmum ropeHus kKak
YaCTHBIM ciydall 5K30TEpMHUYECKUX PEAKLIUN, TPOTEKAOIINX C BbIICICHUEM CBETA.

3aK0H COXpaHEHHS MaCChI BEIIECTB. XMMHUYECKHE YPaBHEHNUS. 3HaUeHNE MHAEKCOB U KOA((HUITUEHTOB.
CocTaBneHle YpaBHEHUN XUMUYECKUX PEAKLUN.

Pacuers! 1o xummudeckuM ypaBHEHUsIM. Perienre 3a1a4 Ha HaXOXKICHNE KOJTMYECTBa BEIIECTBA, MACChI
WM 00beMa MPOIyKTa PEeaKIUU M0 KOIWYECTBY BEIIECTBA, Macce WM 00beMy MCXOMHOTO BelecTBa. Pacuersl ¢
WCIIONIB30BaHNEM TIOHSATHUS «JIOJISI», KOTJa WCXOMHOE BEIIeCTBO JaHO B BUJE PacTBOpa C 33J]aHHONW MacCOBOM
JIOJIel PaCTBOPEHHOTO BEIECTBA MIIA COAEPIKHUT ONMPENEICHHYIO JOI0 TPIMECEH.

Peaknuun pasznoxenus. Ilonstue o ckopoctd xumuueckux peakuuid. KartanuzaTopsl. DepMEHTHI.

Peakunu coennuenus. Katanutndaeckre u HekatamuTHdeckue peaknuu. OOpaTuMble U HeoOpaTHMbIe

peaxiuu.

Peakuuu 3amenieHus. DNEKTPOXUMHUYECKUN DSl HANPSHKEHWH METAIJIOB, €r0 WCIONB30BAHUE IS
MIPOrHO3WPOBAHUS BO3MOXKHOCTH TIPOTEKAHUS PEAKIUA MEXKIY METaJUIAaMH W PacTBOpPaMH KHCIOT. Peakinu
BBITECHEHUS OJJHIX METAJUIOB U3 PACTBOPOB MX COJIEH PYTHMHU METaJUTaAMH.

Peakuuu oOmena. Peakiiun HeWTpamuzanuu. Y CIIOBUS MPOTEKaHUS peakiuii oOMeHa B pacTBOpax J0
KOHIIA.

Tunel XMMUYECKUX peaknuid (10 MPHU3HAKY «YUCIO W COCTaB HCXOMHBIX BEIIECTB M IPOIAYKTOB
peaKkIum») Ha TPHUMEPE CBOKMCTB BOABI. Peakiusi pas3imoxKeHHs - 3JEKTPOJIU3 BOJBL. Peakiuum coeauHEHUS -
B3aMMOJICHCTBUE BOJIbI C OKCUJIAMU METAJNIOB U HeMeTaiuioB. [loHsATHE «TuapOoKcUuIbly. Peakuuu 3amelienus -



B3aUMOJICHCTBUE BOJbI C IICTOYHBIMUA H INEIOYHO3EMEIbHBIMA MeTajuiaMu. Peaknun oOMeHa (Ha mpumMepe
TUAPOIK3a Cyab(pUa ATFOMUHUS U KapOUIa KaabIlvs).

Pacuérable 3agaun. 1. BeruuciieHue no XUMHYECKUM yPaBHEHHSIM MacChl WJIM KOJIMYECTBA BEIECTBA
10 U3BECTHOM Macce WJIM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYIAIOIIUX B PEAKIUIO BEIIECTB WM IIPOIYKTOB
peakiuu. 2. BeruuciieHue Macchl (KOJMYECTBa BEIECTBA, 00beMa) MPOAYKTa PEaKIMU, €CJIM M3BECTHA Macca
HCXOTHOTO BEIIECTBA, COJEPIKAIIEro OMpeACIeHHYIO oMo HpuMeceid. 3. Brrumcnenue macchl (KOIMUYECTBA
BellleCTBa, 00beMa) MPOJyKTa pEaKIWh, €clM HW3BECTHa Macca pPacTBOpa M MaccoBas OIS PACTBOPEHHOTO
BEIIECTBA.
IIpenMeTHBIE PE3YJILTATHI O0YYEHUSI

VYuamuiics 10JKEeH ymems:
° KJ'IaCCI/I(bI/IHI/IpOBaTB XUMUUYCCKHUEC PCAKIUU I10 YUCIY U COCTAaBy HMCXOJHBIX BCHICCTB U IIPOAYKTOB
peaknuu; TerIoBoMy 3QQeKTy; HallpaBICHUIO POTEKaHMS PEAKIIUK; YUACTHIO KaTaln3aTopa;
®  HCIONB30BaTh TAOJIHILy PACTBOPUMOCTH JIsl ONIPECICHUsT BO3SMOKHOCTH MPOTEKAHUS PeaKIiii oOMeHa;
3JEKTPOXUMHUYECKUN DSJT HaNpsDKEHUH (AKTUBHOCTH) METAJUIOB IS ONpPEAENIEHUS BO3MOXKHOCTH
MIPOTEKAHUS PEAKLUI MEXly METAJJIAMU U BOJHBIMU PaCTBOPaMM KUCIIOT U COJIEH;
° Ha6JIIOILaTB " OIUCBIBATH MPU3HAKHW WU YCJIOBUA TCUYCHHA XUMHYCCKUX peaKuMﬁ, J€J1aTh BBIBOJABI Ha
OCHOBaHWH aHaJIn3a HaOIOACHH 328 SKCIIEPUMEHTOM;
® [POBOJMTH PACUETHl MO0 XMMUYECKUM YpaBHEHHUSM HA HAXOXKJICHUE KOIUYECTBa, MAacChl WM oObeMa
MPOAYKTa PEAKIHUH IO KOJIWYECTBY, Macce WM O00BhEeMY HCXOMHOTO BEIIECTBA; C HCIOJIb30BAaHUEM
MOHATUS «JOJs», KOIZa MCXOJHOE BEIIECTBO JAHO B BHJIE pacTBOpa € 3aJaHHOM MacCOBOW J0NEH
PACTBOPEHHOT O BEIIECTBA MITU COAEPIKUT OIPENIENEHHYIO JIOI0 MTPHUMecei.
MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHHs
VYyaiuiics 10JKeH ymems .
®  COCTaBJISITh HA OCHOBE TEKCTA CXEMBI, B TOM uucie ¢ npumeHeHnneM cpencts UKT;
®  CaMOCTOSITEIHHO O OPMIISTH OTUET, BKIIOYAIONINN OMUCAHUE SKCIIEPUMEHTA, €ro Pe3yJIbTaToB,
BBIBOJIOB;
®  JICIIOJNIB30BATh TAKOW BUJ MBICIEHHOTO (MI€ATEHOT0) MOIETHPOBAHUS, KaK 3HAKOBOE MOJETUPOBAaHNE
(Ha mpuMepe ypaBHEHUN XUMUYICCKIX PEAKITAN);
® pa3nmuYaTh 00BEM U COAEp KaHHE TOHATHI;
®  pa3IUYaTh POAOBOE M BUIOBOE TOHSTHS;
®  OCYIIECTBIIATH POAOBUIOBOE OMpEeTEeHIE MOHATHH.
JdemouncTpaunu. [Ipumeps! Gusudecknx sSBICHUN; a) TuIaBieHne mapaduHa; 0) muddys3us TymmcThIX
BEIIECTB C TOpSAIIeH JIAMIIOYKH HakamuBaHUs. [IpuMepbl XWMWYECKHX SBICHWH: a) TOpeHHWe MarHus; O)
B3aUMOJICHCTBHE COJSIHOW KHCJIOTBI C MpPaMOpOM HJIM MeJIoM; B) moiydeHue rumpokcuaa memau (I1); 1)
pacTBOpeHHE MOTyIeHHOT0 THAPOKCHIA B KHCIOTaX; 1) B3auMoseiicteue okcruaa menu (I1I) ¢ ceproit kucmoroit
TP HATPEBAHUM; €) pa3JIoKeHNe ITepMaHTaHaTa KaJlns; )K) B3aNMO/ICHCTBHE pa30aBIEHHBIX KUCIIOT C METaJUTAMHU.
JlaGopaTtopHble onbIThl. 3. CpaBHEHNWE CKOPOCTH WCIAPEHHs BOABI M CIIHPTA 1O MCYE3HOBEHUIO UX
Karenb Ha (GUIbTpoBaIbHON OyMmare. 4. OKucIeHHE MEH B TUIAMEHU CIUPTOBKHU nim ropenkd. 5. [lomyTHeHne
M3BECTKOBOM BOJBI OT BBIABIXAaE€MOrO yriaeKuciaoro rasza. 6. IlonydeHne yriekucnoro raza B3aUMOICUCTBHEM
COJIBI U KACJIOTHL. 7. 3aMelienue Meau B pactBope xiopuaa meau (I1) xemezom.
I[IpakTuyeckas padora Ne3: HabnrogeHue 3a n3MEeHEHUSIMU MPOUCXOAAIINME C TOPSIIEH cBedon
I[pakTuyeckas padora Ne 4.ITpu3HAKN XUMHUYECKUX PEAKIIHA.
IIpeaMeTHBIE Pe3yJILTATHI 00YYeHHUS

Yyanuiicst TOKEH ymemby:
e o0Opamarbcs ¢ 1a0OpPaTOpHBEIM O0OPY/IOBaHMEM W HAarpeBaTENbHBIMH MPHOOpaAMU B COOTBETCTBHH C
MIpaBMJIAMHU TEXHUKHU O€30IMaCHOCTH;
®  BBINOJHATH MPOCTEUIIHE TPUEMBI Pa0OTHI ¢ TA0OPAaTOPHBIM OOOpPYIOBaHUEM: JTa0OPATOPHBIM
IITaTUBOM; CIIUPTOBKOIA;
e HabmIOAATh 32 CBOWCTBAMH BEIIECTB U SBICHUSIMH, TIPOUCXOSIIUMU C BEIIECTBAMU,
®  OIUCHIBATh XUMHUYECKHI IKCTIEPUMEHT C ITOMOIIBI) €CTECTBEHHOTO (PYCCKOT'O WIIM POJHOrO) sI3bIKa U



SI3bIKA XUMUU;
®  JeNaTh BBHIBOABI MO PE3yAbTaTaM MPOBEICHHOI0 SKCIIEPUMEHTA;
® TOTOBUTH PACTBOPHI C OMPEACTICHHON MacCOBOM JI0JIeil paCTBOPEHHOI'O BEIIECTBA;
® [IPUTOTOBHUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJII0 PACTBOPEHHOI'O B HEM BEIIIECTBA.
MetanpeaMeTHble pe3yJibTaThbl 00yUeHus:
VYyamuiics 10JKEH ymems:
CaMOCTOSTEIBHO UCIIOIB30BaTh OMOCPEI0BAHHOE HAOIIIO/ICHHE.
Tema 6. PacrBopenne. PactBopnl. CBolicTBa pacTBOPOB JIeKTPOJIUTOB. (174)

[TonsTe 00 BIEKTPOTUTHYCCKOW JUCCOLUAIMU. OJICKTPOJIUTHI M HEIJICKTPOIUTHL. MeXaHu3M
JUCCOLMAIIMM  DJICKTPOJIUTOB C PA3JIMYHBIM TUIIOM XUMHUYECKOW CBs3U. CTeleHb 3JIEKTPOTUTHUCCKOU
muccoruanyu. CUIbHBIC U C1a0bIe 3JICKTPOJIUTHL.

OCHOBHBIC TIOJIOKCHHS TEOPUHU DJICKTPOIUTUUECKON auccoruanui. VOHHBIE ypaBHEHUS DPEaKIuil.
YcnoBus mpoTeKaHUs peakiud 00MeHa MEXIY SJIEKTPOJIMTAMH JI0 KOHIIA B CBETE MOHHBIX MPECTaBICHUH.

Kiaccudukaius HOHOB U MX CBOMCTRA.

Kucnorel, wux kinaccupukanus. Jlpcconuaius KUACIOT M HMX CBOWCTBA B CBETE TEOPUU
BIIEKTPOJIMTUYECKON JUccouraui. MoNeKyJIsIpHblE U MOHHBIE YPAaBHEHUS pPeaklUi KucinoT. B3aumopeicTBue
KHCIIOT C MeTaJUTaMH. DJIEKTPOXUMUYECKUN Pl HAMPSHKESHUI METauioB. B3anMopeiicTBie KUCIIOT ¢ OKCUIaMU
METaJIOB. B3amMoeiicTBHE KHUCIOT ¢ OCHOBAHUSMHU - PEAKIHs HEWTpanm3anuu. B3ammoneicTBHe KHUCTIOT ¢
comsimu. Mcrionb3oBanue TaOIUITBI PACTBOPUMOCTH JIJIST XapAKTEPUCTUKHA XUMUYECKUX CBOWCTB KUCIIOT.

OcHoBaHus, ux Kilaccupukanus. Jlucconmanys OCHOBAaHHH W WX CBOHCTBA B CBETEC TEOPHH
SIEKTPONIMTUYECKON Auccoluanuy. B3anMmojelcTBUe OCHOBAHMN C KUCIOTaMH, KHUCIOTHBIMM OKCHJIAMHU H
comsiMu. Mcronmp30BaHuE TaOMUIBI PACTBOPUMOCTH JJISI XaPAKTEPUCTHUKHA XUMHYECKUX CBOWCTB OCHOBAHUIA.
Paznoxenne HEPaCTBOPHUMBIX OCHOBaHMI pu HarpeBaHUH.
Comn, mx kimaccuuKaIms W AUCCOITMAITUS Pa3IMYHBIX THIIOB cojieii. CBOHCTBAa COJNEH B CBETE TEOPHUHU
3JEKTPOIUTUYECKON ucconuanuu. B3aumoneiicteue coieil ¢ MeTajslaMHy, YCIIOBUS IPOTEKAHUS 3TUX PEAKIUi.
BsaumogeiictBue coneil ¢ KHCIOTaMH, OCHOBaHUSMHU M COMSIMH. Vcmionb30BaHMe TaOMUIBI pACTBOPUMOCTH IS
XapaKTEPUCTUKA XUMUYECKUX CBONCTB COJIEH.

O0001IeHMEe cBeeHni 00 OKCHUIaX, UX KiIacCu(MUKALMU U XUMHUYECKUX CBOMCTBAX.

I'enernueckue psiibl METAJVIOB M HEMETAJUIOB. I '€HEeTHYECKas CBsA3b MEXAY KJIacCaMU HEOPTaHUYECKUX
BELIECTB

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTETh M BOCCTAHOBUTENb, OKHCIEHHE U
BOCCTaHOBJICHHUE.

Peakunn noHHOTO OOMEHA W OKHCIUTEIHHO-BOCCTAHOBUTENbHBIE peakund. COCTaBIeHUE YpaBHEHUH
OKHCITUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIINN METOIOM AJIEKTPOHHOT0 OaaHca.

CBoOliCTBa TPOCTHIX BEIIECTB - METAJUIOB M HEMETAJUIOB, KHCIOT W COJIe B CBETE MPENCTaBIEHUH 00
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX MIPOLIECCAX.
IIpenMeTHBIE Pe3YJILTATHI 00YYeHHA:

Yyanuiicst TOJKEH ymemby:

®  JICIIOJNIB30BAaTh MPH XapaKTEPUCTUKE MPEBPAIICHUH BEIIECTB MOHITHS: «PACTBOPY», «IIEKTPOIATHIECKAS
JICCOIIMAIIHSY, <OJEKTPOIUTHD), «HEIIIEKTPOIHUTED), «CTENEHb IAWCCOIHMAINNY», «CHIBHBIE DIIEKT-
POTUTBD), «Cla0ble AIEKTPOIHTEHD), «KATHOHBD», «aHHUOHBDY, «KUCIOTBD», «OCHOBAaHUS», «COIM,
UOHHBIE DPEaKIHN», «HEeCONeOo0Pa3yIoNNe OKCHIBD), «COIeo0pa3yroIue OKCHIB», «OCHOBHBIC
OKCHIBI», «KHCIIOTHBIE OKCUBIY), «CPETHUE COIHY, «KUCIBIE COIN», KOCHOBHBIE CONNY, «€HETHIECKHM
PAI», «OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINNY», «OKUCIHTENbY, «BOCCTAHOBUTEIDY,
«OKHCJIEHNEY, «BOCCTAHOBIIEHUE),

®  OIMCHIBATh PACTBOPEHHE KaK (PU3UKO-XUMHUYIECKHIA ITPOIIECC;

® JUDTIOCTPUPOBATH TPUMEPaMU OCHOBHBIC TIOJOXEHHSI TEOPUU DIIEKTPOIUTUYECKOW IHCCOIHAIINM;
T€HETUIECKYIO B3aUMOCBS3b MEX/TY BEleCTBAMH (TIPOCTOE BEIIECTBO — OKCU — THUAPOKCH]I — COJIb);

®  XapaKTepu30BaTh OOIIME XMMHYECKUE CBOMCTBA KUCIOTHBIX H OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBaHHMA
U COJed C TO3WUIUH TEOPUU DIEKTPOIUTUIECKON IUCCOIUAIMH; CYIIHOCTh 3IIEKTPOIHTHYECKON
JICCOIMAIIA BEIIECTB C KOBAJEHTHOW TOJSAPHOM W HWOHHOM XMMHYECKOW CBS3BIO; CYIIHOCTB
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM;



NIPUBOIUTH MPHUMEPHl PEAKLUNH, MOATBEPXKIAIOUIMX XMMHUYECKHE CBOWCTBA KHMCIOTHBIX M OCHOBHBIX
OKCHJIOB, KHCIIOT, OCHOBAaHHUI M COJIeil; CyLIECTBOBAaHHE B3aMMOCBS3M MEXIY OCHOBHBIMU KIJIACCAMH
HEOPraHUUYECKUX BEIIECTB;

KJIaccu(UIMPOBAaTh XUMUYECKHE PEAKIUH [0 «U3MEHEHHUIO CTEMEHEH OKHCIeHUs DSJIEMEHTOB,
00pa3yoIX pearupyromue BemecTBay;

COCTaBJISITh YpaBHEHHUS DJIEKTPOTUTHUECKOMN AUCCOIMAIMY KUCIIOT, OCHOBAaHUM U COJIeH; MOJIEKyIsIpHbIE,
MIOJIHBIE M COKpAIIlEHHblE WOHHBIE YpPaBHEHHUS pEaKIHil ¢ y4yacTHEeM »JJIEKTPOJIMTOB; YpaBHEHUS
OKHCIIHATENFHO-BOCCTAHOBUTENLHBIX PEAKIUI, MCHONB3YSl METOA 3JEKTPOHHOro OallaHCca; ypaBHEHUS
peaxiuii, COOTBETCTBYIOIIMX IOCIENIOBATENFHOCTH («IIETIOYKe») IIpEeBpaIleHUl HEeOpPraHUYeCKUX
BEIIECTB Pa3INYHBIX KJIACCOB;

OIIpeNeNsTh OKUCIWUTENb W BOCCTAHOBUTENb, OKHUCIEHHE W BOCCTAHOBJIEHHE B OKHUCIHTEIHHO-
BOCCTAHOBMTEIBHBIX PEAKIUIX;

yCTaHaBIUBAaTh IPUUYNHHO-CIIEICTBEHHBIE CBSA3U: KJIaCC BEIIECTBA — XMMUYECKHE CBONCTBA BEIIECTBA;
HAOJIOIaTh U OMKCHIBATH PEAKIIMU MEXIY 3JIEKTPOIUTAMHU C TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WU
POIHOTrO) SI3BIKA U SI3bIKA XUMHWU;

MIPOBOJIUTE OIIBITHI, MOATBEP)KIAIONINE XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHYECKHUX
BEIIIECTB.

MeTanpeamMeTHble pe3yJabTaThbl 00yUeHusI
VYyaiuiics 10JKeH ymems .

ACIaTh MOMETKHU, BBIIIMCKHU, IUTUPOBAHUEC TEKCTA,
COCTaBJIATH JIOKJIA;
COCTaBIISITh HA OCHOBE TeKCTa Tpaduku, B TOM vnciie ¢ mpuMeHennem cpencts UKT;
BJIAJICTb TAKUM BHJIOM H3JIOKCHU TCKCTA, KaK paCCyKICHHUEC,
WCIIONIb30BAaTh TAKOW BHJT MBICJIEHHOTO (M1€aJIbHOT0) MOJIETTMPOBaHMS, KaK 3HAKOBOE MOZIETTMPOBaHueE (Ha
NpUMEpPE YpaBHEHUN peaklUil IHCCOIMAlNKY, HOHHBIX YPaBHEHUM peakiui, MoinypeaKkuioKUCIEHU -
BOCCTaHOBJICHHS);
pa3nuyaTh KOMIIOHEHTHI JIOKa3aTelbCTBa (TE3HC, apTryMEHTHI H (QOpMY JT0Ka3aTelbCTBA);
OCYILIECTBIISITh NPSIMOE HHIAYKTUBHOE JI0KA3aTEIbCTBO.
JdeMoncTpaunu. VcnpiTanne BeMIECTB W WX PACTBOPOB Ha DBJIEKTPOIPOBOAHOCTH. 3aBUCHMOCTH

3JIEKTPONPOBOIHOCTA YKCYCHOM KHCIIOTHI OT KOHIEHTpalud. B3auMmonelcTBHe IMHKA C CEpoH, COJISTHOU
kucnoroit, xmopugom memu (11). Topenne maruust.

JlabopaTopHble ONBITHL. 8. Peakiyu, XapakTepHBIC IJI pPACTBOPOB KUCIIOT (COIISTHOM MJIH CEpHOM ). 9.

Peaknnu, xapakTepHbIe 151 pacTBOPOB mIenouei (ruapokcuaoB Hatpus win kKaims). 10. [lomyuenne u cBoiicTBa
HEepacCTBOPHUMOTO OCHOBaHUs, HarpuMep Tuapokcuaa meau (I1). 11. Peakiuu, xapakTepHbIe AJ1 paCTBOPOB CoOJIei
(mammpumep, s xaopuaa memau (I1)). 12. Peaknmm, XapakTepHbIe 111 OCHOBHBIX OKCHIOB (HaIpuMep, VIS OKCHAA
kanbiws). 13. Peakiyn, XapakTepHbIe JJIsl KUCIOTHBIX OKCUIOB (HapUMep, JUIsl YITICKHCIIOro ra3a).

IMpakTyeckas: padora Ne 5. PenreHne sKcriepuMeHTATBHBIX 3aa4.

IIpeamMeTHBbIE pe3y/ibTAThI 00y4eHUsA
Yyanuiicst TOJKEH ymemby:

oOpamaThCst ¢ JTabOpaTOPHBEIM O00OpPYAOBAaHWEM W HArpeBaTEIbHBIMU IPUOOPAMU B COOTBETCTBHUU C
MIpaBUIIAMU TEXHUKU 0€3011aCHOCTH;

BBITIONHATH MPOCTEHINIE TPHEMBI OOpAIeHNs C JTA0OPATOPHEIM 00OPYIOBaHHUEM: JTa0OPATOPHBIM
LITATUBOM, COUPTOBKOM;

HaO0JI0AaTh 32 CBOMCTBAMH BEIIECTB U SBJICHUSMH, IPOUCXOIIIINMH C BEIIECTBAMU;

OIMCHIBATh XUMUYECKUI 3KCIIEPUMEHT C IMOMOIIBI0 €CTECTBEHHOrO (PYCCKOrO MJIM POIHOIO) SI3bIKA U
SI3bIKA XMMUH;

JieniaTh BBIBOIBI 110 PE3yJIbTaTaM MIPOBEIECHHOr 0 SKCIIEPUMEHTA.

MetanpeaMeTHble pe3yJibTaTbl 00yUeHus!
Yyanuiicst TOJKeH ymemby:

onpeacisaTh, UCXOAs U3 yq€6HOfI 3aaa4u, H€O6XOZ[I/IMOCTI: HENOCPEACTBCHHOI'O UJIK OIMOCPCAOBAHHOI'O



HaOJII0ICHHS;
®  CaMOCTOATEIBHO (POPMHUPOBATH MPOrPAMMY IKCIIEPUMEHTA.

PA3JIEJI 3. TEMATHYECKOE [IJTAHUPOBAHUE

Ne Koa-Bo
Ha3BaHue TeMbl ypoka
n/n 4acoB

Tema 1. BBenenne (49)

1 Boausrit uactpykrax no Th npu pabore B kabrHETE XUMHH. 1
IIpenmer xumuu. Bemectsa.

2 IIpeBpamienus BemecTs. Ponb XMMHHM B )KM3HU YEIOBEKA. 1

3 Ilepuoanueckas cucrema xumuueckux anementoB [I.M. Meneneena. 1
3HaKU XUMUYECKHX DJIEMEHTOB.

4 Xumudeckre popmyinbl. OTHOCHTEIbHAS aTOMHAS M MOJICKYJIIPHAS 1
Macca.

Tema 2. ATOMBI XMMHYECKHX 3JI€MEHTOB. (109)
5 OcHOBHBIE CBEIEHUS O CTPOeHNU aToMOB. COCTaB aTOMOB. 1
M3meHenne yucia IpoTOHOB B sIIIPE - 00pa30BaHIE HOBBIX XUMHYECUKHUX
6 3JIEMEHTOB. 1
7 Onektponsl. CTpOeHHE AIEKTPOHHBIX 0001104eK aTOMOB 3eMeHToB Nel-20 1
8 [lepronudeckas Tabnuia xummdeckux neMeHToB J[.M.Menneneena 1

1
9 Honsel. MoHHasg XUMHYECKas CBSI3b.
10 KoBaneHTHas HenosipHask XUMUYECKasl CBSI3b. 1
1 1 KoBanenTHas TIoJIIpHast XUMHUYECKas CBA3b 1
Merannuueckas XuMUYECKasi CBS3b.
12 1
13 OIeHre 1 cucTeMaTH3aIwsl 3HaHAN 110 TeMe: K ATOMBI XUMHUYECKUX 1
3JIEMEHTOBY»
14 KonTtposbHas padora Nel o teme: «4mombl xumuueckux 1
9NEeMEHMO8»

Tema 3. IIpocTble BelecTBa. (74)
15 [IpocTrle BemecTBa-MeTauIbI. 1
16 IIpocTsle BemecTBa ~-HeMeTauIbl. AJUIOTPOITHSI. 1

17 KonuuectBo Bemecrsa. Mois. MonsipHas macca. 1
18 MonsipHblii 00BEM Ta30B. 1
19 Pemenue 3a1a4 o remam: «Moisiprbitl 06vem 2a308, KOTUYECEO 1
seuiecmea.
20 ypOK O606III€HI/I$I " CUCTEMAaTHu3alun 3HaHHI71, IOAr0OTOBKA K KOHTpOJ'IBHOﬁ 1
pabore




KontponsHas padora Ne2 mo Teme 3 «XUMUYECKUE PEaAKITII

21 1
(144)
Tema 4. CoenHeHNEe XUMHUYECKHAX JJ1E€MEHTOB.
22
CTereHb OKUCICHHS. 1
Baxneiiime kiacchl OMHAPHBIX COSTUHCHUM.,
BamHeI‘fImHe KJIaCChI 6I/IHapHI>IX COGJ.'[PIHeHPIfIZ OKCHUIBI 1 JICTYUHC 1
23 BOJIOPOAHBIE COEUHEHNS.
24
1
OcHoBaHus
Kucnorsl
25 1
26 Comn. 1
27 Kpucrammueckue pemerku. 1
CThIE BEI[ECTBA M CMECH.
28 B 1
29 coBasi 1 00bEMHas JI0JIs1 KOMIIOHEHTOB B CMECH. 1
30 Perienne 3a/1a4 Ha HaX0XKIEHHE MAaCCOBOM JIOJIM KOMIIOHEHTOB CMECH. 1
IMpakTuyeckas padora Nel" "3HaKOMCTBO ¢ 1a0OPaTOPHBIM
31 obopynoBanueM" 1
IIpakTnyeckas padora Ne2 "IIpaBuia paboThl B XUMHYECKOI
32 maboparopun" 1
IIpakTueckas: padora Ne3. «IIpuroroBieHne pacTBopa caxapa ¢
33 3aJJaHHOW MacCOBOM JI0JIel pacTBOPEHHOTO BelecTBay UHCTPyKTaK 1
Thb
34 O0o00111eHEe U cUcTeMaTr3alns 3HaHui o TeMe: «CoequHeHus 1
XAMHUYECKUX DJIEMEHTOBY.
Koutpoabnas pa6ora Ne3. mo teme: «Coedunenus Xumuseckux
35 JIEMEHMOB. 1
Tema 5. U3MeHeHus, MPOUCXOASIIHE C BellleCTBAMM.
(119)
36 dusznyeckne IBJICHUA B XHMHH. 1
XUMUYECKUE SIBICHUS. XUMUYECKUE PEAKIIUU.
37 1
38 3aKOH COXpaHEHHs MacChl BEIIECTBA. XUMUYECKUE YPABHEHUSI.
39 Pacu€rpl mo XUMHUYECKUM YpaBHEHHSIM. 1
40 Peaknuu paznoxenus 1
41 Peaknum coequHeHus 1
42 Peaxmum 3amenenns 1
43 Peakiiuu ooMeHa 1




Tunel XUMAYECKUX peaKHI/Iﬁ Ha IpuMeEpe CBOICTB BOJBI.

44 1
45 IToBTopenue. [ToaroToBka kK KOHTPOIBHOH paboTe 1
46 KonTpoannas padora Ned. o Teme «/3menenus, npoucxoosujue ¢ 1
sewecmsamu.
(274)
Tema 6. PactBopenue. PactBopbl. CBoliCTBa paCTBOPOB 3J1€KTPOJIHUTOB.
OKHCIUTETBLHO — BOCCTAHOBHUTEIbHbIE PEaKIUU
PacTBOpeHue. PacTBOpHMOCTE BEIIECTB B BOJIC. 1
47
1
48 PactBOpenue. PacTBoprMOCTh BeIIECTB B BOJIE.
49 1
PactBopenue. PacTBoprMOCTh BeleCTB B BOJIE.
50 !
DJIEKTPOIUTHYECKAS JUCCOIHALINS
51 N 1
OCHOBHBIC TIOJIOKCHUS Teopvm 3HeKTpOJ’[I/ITI/I‘IeCKOI/I Jaucconuanmu
Jluccommanus KUCJIOT, OCHOBaHUM, COeH. 1
52
Honnble ypaBHEHUs
53 1
Peakuum nonnoro oomena 1
54
55 Kucnorsr B cBere TOJ1 1
OcHoBanus B cBete TO,
56 a 1
Okcunpl B cBete TD
57 8 a 1
Conu B cBete TO
58 a 1
59 I'enernueckast CBsI3b MEXY KJacCaMU HEOPTaHUYECKUX COCTUHEHUM. 1
60 OKHCIUTENHHO-BOCCTAHOBUTENbHBIC peakimu. Knaccudukariys xumuuecknit 1
peaKiuii Mo 3MEHEHUIO CTETICHH OKUCIICHHSI.
61 YnpaxHeHUsI B COCTaBICHUU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUi 1
62 .
CBoiicTBa NPOCTHIX U CIOXKHBIX BewecTB B cBere TOM u OBP 1
63 CBoIiCTBa BEIECTB M3YUCHHBIX KJIaCcCOB coequHeHui B cBere OBP. 1
[MoxaroroBka K mMpaKTUIECKOW paboTe
64 1
65 [ToBTOpenue. Ypok 0OOIIeHNs U CHCTEeMAaTH3auH 3HAHUI
1
66 AHanu3 UTOrOBOH KOHTPOJIBHOHM paboThI. 1

IMonroroBka K KOHTPOIBHOH paboTe




Konrponbras pabora NoS5

67
68 [paktiueckas padora NoS5
69 AHan3 KOHTPOIBHOM U MPAaKTHYECKOH padboT

70

pe3epB




HasBanune TeMbl KoJ-Bo OcHOBHBIE HamnpaBJICHUS BOCIIUTATEJbLHOH
qacoB ACATCIBHOCTH (B cooTBeTcTBMH ¢ Padoueii

NPOrpaMMoil BOCIIHTAHMSI)

Beenenne 4 IaTpHOTHYECKOr0 BOCHUTAHUS
1) LIEHHOCTHOTO OTHOLIEHHS K OTEUECTBEHHOMY KY/IHTYyPHOM

ATOMBI XUMUYECKHX 10 ) u Y KYJALTYPHOMY.,

HCTOPUYECKOMY M HAYYHOMY HACHIEJMIO, TOHHMAHUS 3HAUCHHUS
SJIEMCHTOB XUMHYECKOH HAYKH B OJKM3HM COBPEMEHHOTO OOIIECTBA,
[IpocThrie BemecTBa 7 CHOCOOHOCTU BIIAJIETh JOCTOBEPHON MH(OpMAILHeEil O IepeoBbIX
O il — 14 JOCTKEHUSX M OTKPBHITHSAX MHPOBOM M OTEUECTBEHHOH XMMHH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOHCTBE MHpa U
5JIEMEHTOB .

o0111ecTBa;
Wsmenenns, mpoucxomsiue | 11 I'paskIaHCKOro BOCIIMTAHHUS
C BelleCTBAMH 2) TpeiCTaBNEHHS O COLMANBHBIX HOpPMax M IIpaBHIaxX
PactBopeHue. PacTBOpSL. 23 MEKTMYHOCTHBIX OTHOLIEHMH B KOJJIEKTHBE, KOMMYHHKATUBHOM

CaoiicTBa pacTBOpOB
AIIEKTPOJIUTOB.
OxucnauTenpHo-
BOCCTaHOBHTEIIbHBIC
peaKIuy.

KOMIIETCHTHOCTH B OOIISCTBEHHO  IOJIC3HOW,  yd4eOHO-
MCCIIEI0BATENbCKON, TBOPUECKON U JIPYTUX BHUIAX JAESITEIbHOCTH;
TOTOBHOCTH K DPa3HOOOpPa3HOM COBMECTHOW JEATENIbHOCTH IpH
BBINIOJIHEHUN y4EOHBIX, II03HABATEIbHBIX 3a]ay, BBHIIOJHEHUN
XMUMHYECKHX OJKCHEPHMEHTOB, CO3JIaHWM Y4eOHBIX IIPOEKTOB,
CTpeMJICHHS K B3aUMOIIOHMMAHHUIO M B3aWMOIIOMOIIM B Tpoliecce
3TOH y4eOHOW JeSTENbHOCTH; TOTOBHOCTH OLIEHUBATH CBOE
MOBCACHUC u TMOCTYIIKH CBOHX TOBapHHlCﬁ C NMO3UIHHU
HPABCTBEHHBIX W IPAaBOBBIX HOPM C Y4YETOM OCO3HAHUS
MIOCJIEACTBUM ITOCTYIIKOB;

IleHHOCTH HAYYHOT 0 O3HAHMSI

3) MHPOBO33PEHUYECKMX TPENCTABICHUM O BEUIECTBE W
XMMUYECKOI peakiiy, COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO
pasBUTUsI HAyKM M COCTABISIIOIIMX OCHOBY JUIi TIOHUMAaHUS
CYLIHOCTH HAyYHOW KapTHHBI MUpa; IIPeICTaBIeHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS35IX YEJIOBEKA C
IIPUPOJHOM Cpenod, O polM XHMHM B TIO3HAHHU OTHUX
3aKOHOMEPHOCTEN;

4) no3HaBaTENbHBIX MOTHBOB, HAIpPABJICHHBIX Ha IOJy4EHUE
HOBBIX 3HAaHMH 110 XHMHH, HEOOXOAMMBIX JUIi OOBSCHEHHS
HaOJII0JJaEMBIX MPOLIECCOB U SBIICHUM;

5) mno3HaBaTeNbHOW, WH(POPMAIMOHHOW W YHUTATENbCKOW
KYJIBTYPHl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSTEIBHOW paboTHI C
y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JMTEpaTypoi, NOCTYIHBIMHU
TEeXHUYECKUMH CPEACTBaMH HH(OPMAIMOHHBIX TEXHOJIOTHI;

6) wHTepeca K OOYYEHHMIO M TMO3HAHHMIO, JIFOOO3HATEIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOPa30BaHMIO, NMPOEKTHOH M
UCCIIEZIOBATENbCKON  JIESITEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAaIpaBJICHHOCTH U YPOBHSI 00Y4EHHS B AaTbHEHIIIEM;

®opMHUpPOBaHUSs KYJIbTYPbI 310POBbsI

7) oco3HaHUs IEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K
CBOEMY 3J/I0POBBIO, YCTAaHOBKM Ha 370pPOBBIH 00pa3 KH3HH,
OCO3HAHMSI TIOCIEICTBHUM M HENPUATHSA BPEOHBIX MPUBBIYEK
(ymotpeOGIieH s aKorois, HAPKOTHKOB, KYPEHHS ), HEOOXOUMOCTH
COONIONIEHNsT  TIpaBWJI ~ OE30MAacCHOCTH TpU  OOpamieHuH C
XMMHUYECKHMH BEIIECTBAMH B OBITY U peabHOMN JKU3HH;

TpyAoBOro BOCIUTAHUS

8) mHTepeca K MPaKTHYECKOMY M3y4eHHUIO mpodeccuii u Tpyna
Pa3IUYHOTO pOAa, yBaKEHHWE K TPYAY U pe3yiabTaTaM TPYAOBOH
JIeATEFHOCTH, B TOM YHCJIE HAa OCHOBE ITPUMEHEHHS NMPEAMETHBIX
3HaHMH 10 XHMHH, OCO3HAHHOTO BBIOOpa WHIMBHIYaJbHOH
TPAaeKTOPUH TPOAOIDKEHHST OOpa30BAHUS C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB 1
MOTpeOHOCTEH; yCTemHoNH NpoecCHOHATBHON AEATETbHOCTH U
pa3BuTHS HEOOXOMMMBIX YMEHHH; TOTOBHOCTH aJanTHPOBATHCS B
npoheccroHABHOH cpere;

IKOJIOrHYeCKOr0 BOCIUTAHUS

9) 9KOJOTHYECKH 1IENecO00pa3HOro OTHOIIECHHUS K MPHUPOIE KaK
WUCTOYHUKY JKM3HM Ha 3emjie, OCHOBE €€ CyIIEeCTBOBAHUS,
MOHMMaHMS [IEHHOCTH 370pOBOro M Oe3omacHOro odpasa KHM3HH,
OTBETCTBCHHOI'O OTHOIIEHHS K COOCTBEHHOMY (DM3MUECKOMY M
TICHXWYECKOMY 3/I0POBBIO, OCO3HAHMS IICHHOCTH COOJIOJCHUS




npaBuil 0€30MacHOTO MOBEJEHMS IIPH paboTe ¢ BELIECTBAMH, a
TaKXKe B CUTYallUsAX, YTPOXKAIOUIUX 30POBBIO U XKHU3HU JIOAEH;

10) cmocoOHOCTH TPUMEHATh 3HAHUSA, IOJydaeMble IIpH
U3Y4CHUH XUMUH, AJIs peIeHNs 3aja4, CBSI3aHHBIX C OKPY)KaroIei
NPUPOAHOM  CpEenoi, TOBBIMIEHUS YPOBHSA  SKOJIOTHUECKOU
KYJAbTYpBl, OCO3HAaHHS TJO00AIBHOrO XapakTepa 3KOJOIMYecKHX
npo0JIeM U IyTel UX pelIeHns TIOCPEJCTBOM METO0B XUMHHU;

11) sKONOTHMYECKOr0 MBIIIICHHUS, YMEHHSI PYKOBOACTBOBATHCS
UM B TIO3HABAaTEIbHOW, KOMMYHUKATUBHOH U COLMAJIbHOU
MPaKTHUKE.

Pe3zepn
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