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1. Ilmanupyemble pe3yabTAaThl OCBOEHUSI YUeOHOT0 MpeaMeTa

JINYHOCTHBIE Pe3yJbTATHI:

1) BocmHTaHWE POCCHUCKON TPaKTAHCKOW HWIACHTUYHOCTH: TATPHOTH3M,
yBakeHHue K OTedecTBy, MPOILJIOE U HACTOSIIEE MHOTOHAIMOHAJIBLHOTO Hapojaa
Poccuu; oco3nanue cBoei 3THUYECKON MPUHAIJICKHOCTH, 3HAHUE UCTOPUH, A3bIKA,
KyJbTYpbl CBOETO Hapoja, CBOEro Kpas, OCHOB KyJIbTYPHOT'O HAaclelIus HapOJIOB
Poccun u yenoBeuecTBa; YCBOCHUE TYMAHUCTUYECKHUX, JIEMOKPATHYECKHX U
TPAAWIIMOHHBIX TICHHOCTEH MHOTOHAIIMOHAIBLHOTO POCCHUCKOTO  OOIIECTBa;
BOCIHUTAaHUE YyBCTBA OTBETCTBEHHOCTH U J10/Ta nepes PoauHo;

2) (popmMupoBaHHE OTBETCTBEHHOI'O OTHOIICHHS K YYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH OO0YyYarolmuXcs K CaMOPa3BUTHIO M CaMOOOpPAa30BAaHUIO HAa OCHOBE
MOTHBAIlMM K OOYYEHHIO W TO3HAHHWIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO
JanbHeIIel HHINBUAYaIbHOW TpaeKTOpUU 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU B
Mupe npodeccuit U TpoPeCcCUOHATBHBIX MPEANOUYTCHUH, C YYETOM YCTOWYUBBIX
MO3HABaTEJIbHBIX MHTEPECOB, a TaK)Ke Ha OCHOBE (DOPMUPOBAHMS YBAKUTEILHOTO
OTHOILICHUS K TPYly, PA3BUTHS OMBITA YYaCTHS B COLIMAIIBHO 3HAYMMOM TPY/IE;

3) ¢dopMupoBaHHE IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHUS HayKh U OOIIECTBEHHOW TMPAKTUKH,
YUHUTBIBAIOIIETO COIMAIBHOE, KYJIbTYPHOE, SI3BIKOBOE, TYXOBHOE MHOI000pas3ue
COBPEMEHHOT'0 MUPAa;

4) ¢dbopMmupoBaHHE OCO3HAHHOTO, YBaKMTEIBLHOTO U J00pOKEIATEIHLHOTO
OTHOILIEHUSI K JAPYrOMYy 4YEJIOBEKY, €ro MHEHHUI0, MHUPOBO33PEHHIO, KYJIBTYpE,
A3bIKY, BEPE, TPAXKIAHCKON MO3UILIUU, K UCTOPHUH, KYJIbTYpE, PEJIUTHH, TPAAUIUSM,
A3bIKaM, WEHHOCTAM HapoAoB Poccun W HapogoB MHpa; TOTOBHOCTH U
CIIOCOOHOCTH BECTH JHAJOT C JAPYTMMH JIIOABMH H JOCTHUTaTb B HEM
B3aMMOIIOHUMAaHUS;

5) ocBOoeHHME CONMAJIBHBIX HOPM, IpaBHJ TMOBEIACHUS, poyied u (hopm
COIMAJIbHOM KU3HH B TPYIIAX U COOOIIECTBAX, BKIIIOUAS B3POCIBIE U COI[UATBHBIC
COOOIIIeCTBa; Y4acTHE B IIKOJLHOM CaMOYIPABICHUU U OOIIECTBEHHOM XKU3HU B
npeAenax BO3pacTHBIX KOMIIETEHIIMN C yYETOM PETHOHANIbHBIX, 3THOKYJIBTYPHBIX,
COIMATBHBIX U SKOHOMUYECKUX 0COOCHHOCTEH;

6) pa3BUTHE MOPAIBHOTO CO3HAHUS W KOMIIETCHTHOCTH B pEIICHUH
MOpPAJIbHBIX TMPOOJeM Ha OCHOBE JMYHOCTHOTO BBIOOpa, (OpMHUpPOBAHUE
HPAaBCTBEHHBIX YYBCTB W HPABCTBEHHOTO TOBEJCHUS, OCO3HAHHOIO W
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHBIM MOCTYIKAM;

7) dopMmupoBaHHE KOMMYHHUKATHBHOH KOMIICTCHTHOCTH B OOIICHHH H
COTPYJIHHUYECTBE CO CBEPCTHMKAaMH, JE€TbMH CTapIlero M MJIQJIIIEro BO3pacTa,
B3POCIBIMUA B TIpoliecce 0Opa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HON, yueOHO-
HCCIIEIOBATEIBLCKOM, TBOPUECKON U APYTUX BUAOB JACATEILHOCTH;

8) ¢opmMupoBaHHE I[EHHOCTH 3J0POBOr0 M 0OE30MacHOr0 00pasza KH3HHU;
YCBOEHUE MPaBUJI MHANBUIYATbHOTO M KOJUIEKTUBHOTO 0€30MaCHOI0 TIOBEJICHUSI B



Ype3BBIYAIHBIX CHUTYAIMsIX, YTPOXKAIOUIMX XU3HU W 3JI0OPOBBIO JIIOACH, MpaBMi
MIOBEJICHUS HA TPAHCIIOPTE U HAa AOPOrax;

9) ¢dopmMupoBaHHE OCHOB JKOJIOTUYECKOH KYJIBTYphl COOTBETCTBYIOIICH
COBPEMEHHOMY ypPOBHIO  JKOJIOTMUECKOTO  MBIIUICHHUS, pPa3BUTHUE  OIbITA
HKOJIOTUYECKA OPHEHTUPOBAHHON pPEIIEKCUBHO-OIICHOYHOW U TMPAKTHYECKOM
JESITENIbHOCTH B KU3HEHHBIX CUTYAIUIX;

10) oco3HaHme 3HAYCHUSI CEMBH B )KH3HH YEJIOBEKa W OOIIECTBA, MPUHSITHE
[EHHOCTH CEMEWHOM >KM3HM, YBAXKHUTEIbHOE M 3a00TIMBOE OTHOIICHHE K YICHaM
CBOEH CEMbH;

11) pa3BuTHE ACTETUYECKOTO CO3HAHUS Yepe3 OCBOCHHE XYJ0)KECTBEHHOTO
Hacienusi HapoaoB Poccum u Mupa, TBOpPUECKOW AEATETBHOCTH ICTETHUYECKOTO
XapakTepa.

MertanpeaMeTHbIe pe3yJbTaThl:

1) ymMeHue caMOCTOSITEIBHO ONPENEIISATh eI CBOETO0 O0YYCHUs, CTABUTh U
GopmynupoBath Ui ceOs HOBBIE 3aJauyd B YydeOe U IO3HABaTEIbHOM
NEATEIbHOCTH, pa3BUBaThb MOTUBBI W HHTEPECHl CBOEHW IO3HABaTEIbHOU
NEeATEINBHOCTH;

2) YMEHHE CaMOCTOSATENIFHO TUIAHUPOBATh MYTH JTOCTYXKEHHS IENICH, B TOM YHCIIe
albTepHATUBHBIC, OCO3HAHHO BbIOMpaTh Haubosee >(PPEeKTUBHBIE CIOCOOBI
pelieHus: yueOHbIX U TO3HABATENbHbIX 33]1a4;

3) yMCHHE COOTHOCUTH CBOU JICHCTBHUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH,
OCYLIECTBJIATh KOHTPOJb CBOEHW JEATENIBHOCTH B IPOLECCE JAOCTUKEHUS
pe3ynbTara, ONpeesaTh COCcOObl NEUCTBUIM B paMKax MPEAJIOKEHHBIX YCIOBHUM U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBHSI B COOTBETCTBUHU C U3MEHSIOLIEHCS
CUTYyaluew;

4) yMeHHE OICHMBATh MPABHIBHOCTh BBINOJHEHHS Y4YeOHOW 3ajavu,
cOOCTBEHHbIE BO3MOKHOCTH €€ PEIICHUS;

5) BiazicHHe OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH, MPUHSTUS PEIICHUN U

OCYILIECTBJICHUSI OCO3HAHHOTO BBIOOpAa B y4yeOHOW U  TO3HABATEJILHOU
NEeSATENbHOCTH;
6) yMcHHE OmIpeneNisaTh TOHATH, CO3/1aBaTh OOOOIICHHS, YCTaHABIUBAThH
aHaJOruH, KJacCU(UIUPOBATh, CAMOCTOSTEILHO BHIOMPATH OCHOBAHUS U KPUTEPUU
Ul KJlaccu(uKanuy, yCTaHABIMBATh NMPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PACCYXKJEHUE, YMO3aKIIOUeHHE (MHIYKTUBHOE, NEIYKTUBHOE U IO
aHAJIOTUM) U JIeJIaTh BBIBOJIBI;

7) yMeHHE cO3l1aBaTh, IPUMEHITh U MPEOOPA30BBIBATH 3HAKK W CHMBOJIBI,
MOJIENIA ¥ CXEMBbI ISl pelIeHus1 yueOHbIX U TT03HABATEIbHBIX 33/1a4;

8) CMBICITOBOE UTCHHE;

9) yMeHHe OpraHW30BbIBATH YYEOHOE COTPYIHUYECTBO M COBMECTHYIO
JeSITeIbHOCTh C YUUTEJIEM U CBEPCTHUKAMU; pab0oTaTh MHANBUAYAIBHO U B TPYIIIIE;
HAaXOAUTh OOIIee peuleHre M pa3peuiaTb KOHPIUKTHI Ha OCHOBE COTJIACOBAHMS



MO3UIIUA U y4eTa MHTEPECOB; (GOPMyIHpPOBaTh, aprYMEHTUPOBATh U OTCTAaMBATh
CBO€ MHEHHUE;

10) ymMeHHE OCO3HAHHO HCIIOJIB30BaTh PEUEBBIC CPEJCTBA B COOTBETCTBUU C
3aaueil KOMMYHUKAITUH JJI BRIPAKEHUSI CBOUX YYBCTB, MBICIICH U MMOTPEOHOCTEH;
IUIAHUPOBAHKUSI M PETYJALMA CBOCW JAECATEIIbHOCTH; BIIAJICHUE YCTHOM WU
IMACBMEHHOM PEYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

11) dpopmMupoBaHre U pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH UCIIOJIH30BAHUS
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJorui (nanee - MKT kommeTeHImm);
pa3BUTUE MOTUBAMA K OBJIQJICHUIO KYJbTYpOW AaKTUBHOIO MOJIb30BaHUS
CJIOBAPSMU U IPYTUMHU MOUCKOBBIMU CUCTEMAMU;

12) ¢opMupoBaHHE € Pa3BUTHE 3KOJOTHYCCKOTO MBIIUICHHS, YMCHHEC
MIPUMEHATH €r0 B MO3HABATEIBLHONM, KOMMYHUKATUBHOM, COLIMAIILHOW MPAKTUKE U
po¢deCCUOHAIBHOM OPUEHTAIINH.

IIpeaMeTHbIE pe3yJbTAaThI:

1) dhopMupoBaHHEe IEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MTPEICTABICHHUMA
O BEIIECTBAX, MX IPEBPALICHUAX W MPAKTUYECKOM NIPUMEHEHHUH; OBJIAJICHUE
NOHSATUWHBIM aNNapaTOM U CUMBOJUYECKHUM SI3bIKOM XUMUU;

2) oco3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAayKH Kak
0o0JTaCTH  COBPEMEHHOTO  €CTECTBO3HAHUS,  XHMHUYECKHX  MPEBpaICHUN
HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB KAK OCHOBBI MHOTUX SIBJICHUM KUBOM U
HEXUBOU MPUPO/IbI; YTITyOJIeHNEe PEICTaBICHUI O MaTEPUAIbHOM €IMHCTBE MUPA;

3) oBnaJeHUWE OCHOBAMH XHUMHYECKOW T'PAMOTHOCTH: CIHOCOOHOCTBIO
aHAJIM3UPOBaTh M OOBEKTUBHO OIICHUBATH >KM3HECHHBIE CUTYAIlMH, CBSI3aHHBIE C
XUMUEH, HaBbIKaMu 0€30MacHOr0 OOpaleHusl C BEIIeCTBaMH, MCIIOIb3YEMbIMH B
IIOBCETHEBHOM KU3HU; YMEHUEM AaHAJIU3UPOBATh U IUIAHUPOBATH IKOJOTMYECKHU
0e30macHOe MOBEICHUE B IEJSX COXPAHEHHUS 3/I0POBBSI M OKPYKAIOIIEH CPeIbl;

4) (opmupoBaHHE YMEHHUI YCTaHABIWBaTh CBSI3U MEKIY pPeaTbHO
HAOJII0IAEMBIMA XUMHWUYECKUMU SIBJICHUSIMH U TIPOIIECCAMH, MPOUCXOJAIMMU B
MUKPOMUPE, OOBSCHATH MPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh HX
CBOWCTB OT COCTaBa U CTPOEHUS, & TAKKE 3aBUCUMOCTb MPUMEHEHUS BEILIECTB OT
HUX CBOMCTB,;

5) mpuoOpeTeHHe OmbITa WCIOJIL30BAHUSA PA3IMYHBIX METOJIOB H3yUCHUS
BCILIECTB: HAOJIONCHUS 3a WX TMPEBpAlICHUSIMU TPU MPOBEACHUU HECIOXKHBIX
XUMUUYECKUX IKCIIEPUMEHTOB C UCIOJb30BaHUEM J1a00OpaTOPHOTO 000pYI0BaHUS U
npuOopoB;

6) ¢dopMupoBaHHME MPEACTABACHUH O 3HAYCHHMH XHUMHUYCCKOH HAyKH B
pelIeHUH COBPEMEHHBIX  DKOJOTMYECKHUX MpoOjeM, B TOM 4YHUCIE B
peAOTBPAIICHUN TEXHOTCHHBIX U IKOJOTUUECKUX KaTacTpod.

2. Conep:xxaHue yueOHOTo nmpeamera
8 kiacc
BBenenne (15 4). Xumus — Hayka O BeIIeCTBaX, MX CBOWCTBAX W
HpEeBpALLCHUSIX.



[TonsiTHE O XUMHUYECKOM dJIeMEHTe W (PopMax ero CymieCTBOBAHHUS: CBOOOIHBIX
aToMax, NPOCTBIX U CIIOKHBIX BemecTtBax. [IpeBpamenus BemiecTB. OTinune
XUMUYECKUX peakiuil oT Gu3N4ecKux sBieHUM. Poap XuMHUM B KU3HU YEIOBEKA.
3HaKM XMUMUYECKUX 3JIEMEHTOB U MPOUCXOXKJACHUE HUX Ha3BaHUN. XUMHUYECKUE
dopmynel.  UWugexkcet u  kodddunueHTthl. OTHOCHTENBHBIE aTOMHAs U
MoOJeKysipHas Mmacchl. [lepronnueckas cucreMa XMMHUYECKHX 3yeMeHTOB [l .
MenneneeBa, ee CTPyKTypa: Majbie U OOJIbIINE MEPUOIbl, TPYHIbI U MOJATPYIIIbI
(rmaBHas u moboyHast). YucTeie BellecTBa U cMecu. [IpuMepbl KUJIKUX, TBEPABIX U
razoo0pasubix cmecedl. CBOWMCTBA YHMCTBIX BEHIECTB U cMeceil. Mx cocras.
MaccoBas 1 00beMHasI T0JIM KOMIIOHEHTA CMECH.

Pacuernbie 3amaun.

1. PacueT MmaccoBoi U 00BEMHOM J10JIel KOMITOHEHTOB CMECH BEIIIECTB.

2. Brrancnenrne MaccoBO# JI0JIM BEIIECTBA B paCTBOPE MO U3BECTHOU Macce
PacTBOPEHHOIO BEILIECTBA U MACCE PACTBOPUTEIIS.

3. Brruncnenue wmacchl PpacTBOPSEMOTO BEHIECTBA M PACTBOPUTEIS,
HEOOXOIUMBIX JJISI IPUTOTOBJICHUS OTIPEICIICHHON MacChl pacTBOpa C M3BECTHOM
MAacCOBOM JI0JIEM PACTBOPEHHOI'O BEIIECTBA.

4. HaxoxaeHue OTHOCUTEIIbHONW MOJIEKYJISIPHOM MacChl BEIIECTBA IO €ro
XxumMudeckoil popmyne. 4. Beiuncienue MacCOBOM J10M XMMUYECKOTO DJIEMEHTA B
BEIIIECTBE IO ero Gpopmysie.

Tema 1. Atombl xumudeckux 3jemMeHToB (11 4). ATomMbl Kak ¢dopma
CYLIECTBOBAHUSI XUMHUYECKUX 3JIEeMEHTOB. (CHOBHBIE CBEACHUA O CTPOCHUU
aToMOB. Jloka3aTenabCTBa CIOKHOCTU CTpOEHUs] aToMOB. COCTaB aTOMHBIX SAEP:
OPOTOHBI W HEUTpoHBl. OTHOCHUTENbHAs aToMHas Macca. M3MeHeHHne uvucna
IPOTOHOB B SApe aTroMa — o0O0pa30BaHUWE HOBBIX XUMHUYECKUX DJIEMEHTOB.
N3meHenne uyucna HEWTPOHOB B sjipe aroMa — oOOpa3oBaHWE HM3OTOIIOB.
CoBpeMEeHHOE OIpEeENCHUE TOHATHS «XUMHUYECKUH 3ieMeHT». M30Tombl Kak
Pa3HOBUJIHOCTH aTOMOB OJHOTO XMMHUYECKOTO 3JIEMEHTa. JNEKTpoHbl. CTpoeHue
AJICKTPOHHBIX ~ O0OOJIOYEK aTOMOB  XUMHUYeckux dsimemeHToB Ne  1—20
nepuognueckor cucrembl J[. M. Menneneea. I[lonstne o 3aBepuieHHOM U
HE3aBEPIIEHHOM JJICKTPOHHOM CJioe (PHepreTudeckoMm ypoBHe). [lepuomuyeckas
cucremMa xuMmuyeckux osiemeHToB J[. M. MeHueneeBa W CTpO€HHME ATOMOB:
(du3HUecKuii CMBICI TIOPSIKOBOTO HOMEpa JJIEMEHTa, HOMepa TPYMIbl, HOMEpa
nepuona. Mouel, oOpa3oBaHHbIE aTOMaM{d METAJJIOB W HEMeTaJIoB. [IpuamHb
M3MEHEHHSI METAJUIMYECKUX U HEMETAIUIMYECKUX CBOICTB B MEPUOJAX U TPYyIIaX.
Cxempl 00pa3oBaHHMS HWOHHOW CBSI3U. B3anMoJelCTBHE aTOMOB XHMHYECKHX
AJIEMEHTOB-HEMETAUIOB MEXAy c000M — oOpa3oBaHHE JIBYXAaTOMHBIX MOJIEKYJI
npoCThIX BemlecTB. KoBaJIeHTHasi HEMOJISIPHAS XUMHUUYECKasl CBSI3b. DJIECKTPOHHBIE U
CTPYKTypHbIe (opMmyJibl. B3aumoneicTBHE aTOMOB XHUMHUYECKHX DJIEMEHTOB-
HEMETAJIOB MEX]ly coO00i — 00pa3oBaHHe OMHAPHBIX COECIMHEHUN HEMETAJIOB.
DIIEKTPOOTPULIATENBHOCTD. [[OHATHE O KOBaJIE€HTHOW MoJIsipHOU CcBA3U. [loHsTHE O
METAJIJINYECKOMN CBS3U.



Tema 2. IIpoctsie BemecTBa (7 4). [lonoxxeHue METaIOB U HEMETAJIOB
B MEPUOJNYECKON cucTteMe Xxumuueckux anemeHToB [[. 1. Menneneesa. O0mue
¢uznyeckue cBOMCTBA MeTaIOB. BaskHel1e mpocThie BEIIECTBa — HEMETAJLIbI,
oOpa3oBaHHbIE aTOMaMH KHCIOPOJa, BOJIOPOAa, a30Ta, cephl, hocdopa, yriepoaa.
CrmocoOHOCTh aTOMOB XHMHYECKUX JJIEMEHTOB K OOpa30BaHHMIO HECKOJIBKUX
MPOCTBIX BEUIECTB — AJIOTPONHUS. AJUIOTPONHBIE MOAM(PHUKAIMN KHCIOPOJa,
dochopa u omosa. Ilocrosanas Aorampo. KommdectBo BemectBa. Moib.
Monsippass Macca. MonspHblii 00beM ra3oo0pa3HbIX BemiecTB. PacueTsl ¢
HCIIOJIb30BAaHUEM MOHATHI «KOJMYECTBO BELIECTBA», «MOJSIpPHAs Maccay,
«MOJISIPHBIN 00BEM T'a30B», KIOCTOSTHHAS ABOTaIpO».

Pacuernbie 3amaun.

1. BeiuncieHune MoJIIpHON Macchl BEIIECTB M0 XUMUYECKUM (pOopMyJIaM.

2. PacyeTrbl C HUCHOJB30BaHUEM TMOHSATHH «KOJUYECTBO BEILECTBAY,
«MOJISIpHAsl Maccay», «MOJISIPHBIN 00bEM Ia30B», «IIOCTOSIHHASE ABOTaIpO».

Tema 3. CoexuHeHuss XUMHYECKHUX »3JjieMeHTOB (12 u). CrencHb
okucieHuss. OnpeneneHue CTENEHW OKHUCICHUS 3JIEMEHTOB II0 XMMHYECKOU
dopmyne coenunenus. CocrtaBiaeHue (GopMya  OMHAPHBIX  COEIWHEHUH.
IIpeacraBuTenn OKCHUIOB: BOJA, VYIVIEKUCIBIA Tra3 M HeramieHas W3BECTb.
IIpeacraBuTeny JIETy4uX BOJOPOAHBIX COECIMHEHMI: XJIOPOBOAOPOX U aMMHaK.
OcHoBaHUs, UX COCTaB U Ha3BaHMs. PacTBOpuMOCTh OcHOBaHMI B Boje. Tabnuua
pacTBOPUMOCTH THUIPOKCUAOB M coyied B Boze. llpexncraBurenu Imienoyen:
TUAPOKCUIBI HATpUs, Kanuss W Kaublus. [[OHSTME O KayeCTBEHHBIX pEAKIHUAX.
Nuaukaropsl. I3MeHEeHNE OKpaCKy HHAMKATOPOB B LIEIOYHOM cpeae. Kucinorsl, nx
coctaB M Ha3BaHus. Knaccudpukauus xucnor. IlpeacraBurenu KuCHOT: cepHa,
COJIsIHAs M a30THasA. MI3MeHeHne OKpacKyu MHAMKATOPOB B KUCIOTHOU cpene. Conu
KaK MPOU3BOJHBIC KHUCIOT U OCHOBaHUW. MIX cocTaB m Ha3zBaHus. PacTBopuMOCTh
coieii B Bojne. [IpeacraBurenu comneil: xJopua Hatpus, kapOoHat u Qocdat
KaJblus. AMOpPQHBIE U KPUCTAJUIMUECKHE BEIIeCTBA. THIbI KPUCTATTMYECKUX
pElIETOK: HWOHHAsA, AaTOMHAs, MOJIEKYJSIpHAsT W METaJUIMYecKas. 3aBHUCUMOCTH
CBOMCTB BEILLECTB OT TUIOB KPUCTAIUTMYECKUX PEIIETOK.

Tema 4. U3meHenusi, npoucxoasmue ¢ Bemecrsamu (13u). [lonstue

ABJICHUM KaK M3MEHEHUH, MPOUCXOASIINX ¢ BeulecTBaMU. PU3NUYECKHEe SIBICHUS B
XUMUU: AUCTWILISALUMSA, KPUCTAJUIM3alMs, BbIIapUBAaHUE W BO3TOHKA BELIECTB,
LHEHTPU(PYTUPOBAHUE.
SIBneHus1, CBSI3aHHBIE C U3BMEHEHNUEM COCTaBA BEIIECTBA, — XUMHUYECKHUE PEAKIUU.
[Ipu3Haku U ycnoBUs MPOTEKAHUS XUMUYEeCKUX peakuuil. [lonstue 00 »Kk30- U
JHJIOTEPMHUYECKUX peakuusax. Peakuuum TOpeHUs Kak YacTHBIM  Clly4yau
DK30TEPMUYECKUX PEAKIMM, TMPOTEKAIOMMUX C BBIACICHUEM CBETA. 3aKOH
COXPAHEHUSI MACChl BEIIECTB. XUMHUYECKUE YPABHEHUS. 3HAYEHUE WHIEKCOB H
kod(durmento. CocTaBieHUE ypaBHEHHM XUMHUYECKHX peakmuil. Pacdersl 1o
XUMUYECKUM ypaBHEHUSIM. Pelenue 3a1a4 Ha HaX0KEHUE KOJIMYECTBa BELIECTBA,
Macchl WM O0beMa MPOJAYKTa PEAKIMH IO KOJIMYECTBY BEIECTBA, Macce WU
00bEMY HCXOJHOIO BellecTBa. PacueTsl ¢ UCIOIb30BAHUEM MOHATHUS «I0JISDY,



KOTJJa MCXOHOE BEIECTBO JAHO B BUJIE PACTBOPA C 3aJaHHOM MAacCOBOU JOJIEU
PAaCTBOPEHHOIO0 BEIIECTBA WJIM COJACPKUT ONPEACIICHHYIO [OJK0 MNPUMECEH.
Peakummn pasnoxenusa. Karanuzatopel. @epmeHTbl. Peakuum coennHEHUS.
Karanutnyeckne u Hekataiutuueckue peakuuu. OOpaTUMble U HEOOpaTUMBbIE
peakuuu. Peaknnm 3amenieHns. Peakuuu BBITECHEHHMST OJHHUX METAIUIOB M3
pacTBOpPOB WX COJed ApyrmMu MeTauiamu. Peaknmm oOmena. Peaxrum
HEUTpanu3auu. YClIoBUS MPOTEKaHUs peakiuii oOMeHa B pacTBopax A0 KOHIIA.
Tumnel XuMHUYECKUX peakiuil (10 MPU3HAKY «UUCIIO U COCTAB UCXOJIHBIX BEIIECTB U
MIPOJIYKTOB PEAKLMN») HA IPUMEPE CBOMCTB BOJIbI. Peakuus pa3nokeHusl.

Pacuernbie 3amaun.

1. BbruuciieHHe N0 XUMUYECKMM YPAaBHEHMSIM MAacChl WIIM KOJMYECTBA
BEILECTBA 110 U3BECTHON MacCe WM KOJIMYECTBY BEIECTBA OJTHOI'O U3 BCTYIAIOIINX
B PEAKLMIO BELIECTB WU ITPOAYKTOB PEAKIIUU.

2. Bpruncnenue wmacchl (KOJIMYECTBa BeIIECTBA, O0OBEMa) MPOAYKTa
peakuuu, €ecild M3BECTHA Macca HMCXOJHOIO  BEIIECTBA, COACPIKALLETO
OIIPENEIICHHYIO J0JII0 IIPUMECEN.

3. Brpruncnenue wmacchl (KOJMYECTBAa BENIECTBA, 00bEMa) MPOJIYKTa
peaKluMM, €CIM M3BECTHA Macca pacTBOpa M MaccoBas J0Js PACTBOPEHHOIO
BEILIECTBA.

Tema 5. PacTBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB
(10 v)

PactBopenue kak gusnko-xumudeckuid npouecc. [lonstiue o rugparax u
Kpuctaimornaparax. PactBopumocTs. KpuBbIE pacTBOPUMOCTH KaK MOJENb
3aBUCUMOCTH PacTBOPUMOCTH TBEPJIBIX BEIIECTB OT TemriiepaTypsl. [loHstue 00
ANEKTPOIUTUYECKON TUCCOUMUALMHU. DIEKTPOJIUTHI U HEAJIEKTPOIUTHL. MeXaHu3m
JUCCOLMALMM DJIEKTPOJIUTOB C PA3JIMYHBIM TUIIOM XUMHUYECKOW CBA3U. CTENEHb
ANEKTPOIUTHYECKOMN nuccornuanuu. CuiibHbIE U clia0ble 3JeKTpouThl. OCHOBHBIC
MIOJIOKEHUSI TEOPUU DIIEKTPOJUTUUECKOW aAuccounanvu. OHHbIE ypaBHEHUS
peakimii. Y cIoBusi MpOTEKaHUs peakuu 0OMEeHa MEXTy SJIEKTPOJIUTAMHU JI0 KOHITA
B CBETE MOHHBIX MpejcTaBieHuil. Kinaccudukarys HOHOB U UX CBOWCTBA.

Kucnotsl, ux knaccudukamus. BzaumoneicTBrue KUCIOT ¢ OCHOBaHUSIMHU
— peakuus HeWTpanu3auuu. BzanMmoaencTBue KUCIoT ¢ coysiMu. Mcnons3zoBanue
TaOJMIIBl PACTBOPUMOCTH ISl XAPAKTEPUCTUKU XUMHUYECKUX CBOMCTB KHCIOT.
OcHoBanus, ux kinaccupukauus. Conu, HX Kilaccupukanus W JAUCCOLUALINS
pa3IM4YHBIX TUIOB cosieil. CBOMCTBA COJEN B CBETE TEOPHUH DIEKTPOJIUTUYECKOU
nucconpanu. OO6oOuieHue cpeAeHu 00 OKcuaax, WX KilacCUPUKAIUU U
XAMUYECKUX CBOMCTBAaX. [|€HETHYECKHE PsAAbl METAUIOB W  HEMETAJUIOB.
['eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTaHMYECKUX BELIECTB.

9 knacc

IToBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 kiiacca U BBeJeHue B Kypc 9
kjaacca (14 4)



XapaKTEpPUCTHUKA 3JIEMEHTA IO €r0 MOJIOKECHUIO B IEPUOJUYECKON CUCTEME
xumuueckux snemeHToB J[. . MengaeneeBa. (CBoOWCTBa OKCHIIOB, KHCIIOT,
OCHOBAaHMW W COJIEM B CBETE TEOPHM OJJIEKTPOIUTHYECKON JUCCOLUMALNHN H
MPOLIECCOB  OKHUCJICHUA-BOCCTAHOBJIEHUS. ['€HeTMUEeCKHWe psAObl MeTalla |
HEMeTaJlIa. @U3MYECKU CMBICI TMOPSAKOBOIO HOMEpa JJIEMEHTa B
MIEPUOANYECKON CUCTEME XHMHYECKHUX dneMeHToB . M. MenneneeBa, HOMEpOB
nepuoja W TPYMNIbl. 3aKOHOMEPHOCTH HM3MEHEHUS CBOWMCTB BJEMEHTOB U UX
COCMHEHUN B MEPHUOJIAX U TPYINax B CBETE IMPEJICTABICHUN O CTPOCHHU aTOMOB
AJIEMEHTOB. 3HaYEHUE NEPHOJUYECKOTO 3aKOHA.

Knaccudukanus XuMUYECKUX peakiuid Mo pa3IMyHbIM MpU3HaKaM (YHCIIO0
U COCTaB pearupyromux W 00pa3ylolIuxcs BEIIECTB; TEIIOBOH 3A(DQeKT;
UCIIOJIb30BAaHUE KaTallM3aTOpa; HAMNPABJICHUE; U3MEHEHUE CTEIECHEN OKHUCIEHUS
aTOMOB).

[TonsiTue 0 mepexoaHbIx 37eMeHTax. AMdorepHocTh. ['eHeTHUEeCKU psij
IIEPEXOJHOI0 3yieMeHTa. llepuoanuecknii 3aKOH W IEPUOJAUYECKAsl CHUCTEMA
xuMuueckux 3nmemeHToB 1. 1. MeHieneeBa B CBETE yUEHHs O CTpPOCHHH aToma. Mx
3HaYCHHUE.

Tema 1. Metananl (23 4). IlojgokeHHE METAUIOB B TEPHOIMYCCKOMN
cucteMe xuMmuyeckux odnemeHToB JI. M. MengeneeBa. Mertamindeckas
KpUCTAJUIMUECKasi pelIeTKa W MeTauIMdecKas XuMuueckas CBsizb. OOuue
dbusznyeckue cBoiicTBa MeTauioB. CIliaBbl, KX CBOMCTBA U 3HaYE€HUE. XUMHUUECKHUE
CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTEJICH. DNEKTPOXUMUYECKHUMN Psii HAITPSKEHUM
METAJJIOB M €ro MCIOJb30BaHUE JUISI XAPAKTEPUCTUKU XUMHUYECKHX CBOWCTB
KOHKpPETHbIX MeTayioB. CrnocoObl TMOMy4eHUs METaUIOB: MHUPO-, THIAPO- H
anekTpoMeTauTyprusi. Koppo3us MeTamioB u criocoObl 60psObI ¢ HEH.

OO0mrast xapakTepUCTHK a MICJIOYHBIX MeTauioB. MeTtaiel B npupone. Oomime
criocoObl ux mnoiydeHus. CtpoeHue atomoB. IllerounHble MeTamibl MPOCTHIC
BellleCTBA, MX (U3UYECKHE M XMUMUYECKHE CBOWCTBA. BakHeilmme coeauHeHUs
IIEJIOYHBIX META/UIOB — OKCHJbI, TUJIPOKCUJIBI U COJU (XJIOpUAbI, KapOOHATHI,
cynbdaTbl, HUTPAThl), UX CBONCTBA U MNPUMEHEHHWE B HAPOJHOM XO3SHCTBE.
Kanuiinble ynoopenus.

OO6mas XxapakTepucTUKa 3JIEMEHTO B TJIaBHOM moj rpynmbl. CTpoeHHe aTOMOB.
[IlenoyHo3eMeNbHBIE METAUIBl - TMPOCThIE BEIIECTBa, HX (PUIUYECKUE U
XUMHUYECKHEe CBOMCTBa. BakHelmne coeaMHEHUS MIEJIOYHO3EMEIbHBIX METAJIOB
— OKCHU/IbI, TUIAPOKCHUJIBI U COJHU (XJIOPUABI, KapOOHATHI, HUTPATHI, CYJIb(aThl U
docdarel), ©X CBOHMCTBA M IPUMCHECHHE B HAPOJHOM XO3SHCTBE. AJTIOMUHUM.
Crtpoenune atoma, (PU3WYECKHME€ M XWMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenuHeHusT alIOMUHUST OKCHJ M THAPOKCUI, WX aM(OTEpPHBIM XapakTep.
Baxueimmue conu amomunus. [I[puMeHeHne anrOMUHNS U €70 COEAUHECHU M.

XKenezo. Ctpoenue aroma, pu3ndecKkue U XMMHUYECKHUE CBOMCTBA MTPOCTOTO
BemectBa. ['enetnueckue psagsl Fe** m Fe**. KauectBennsle peakuum Ha Fe** n



Fe®'. BaxkHelimme cony jxenesa. 3HAYCHUE JKeJie3a, er0 COeIMHEHUI U CIIJIaBOB B
IPUPOJIE U HAPOJHOM XO3SMCTBE.

Tema 3. Hemeramabl (26 4). OOmas XapakTepuCTHKa HEMETaJLIOB:
nojioxkeHue B Tnepuonuyeckor cucreme JI. M. MenneneeBa, 0COOEHHOCTH
CTPOECHUSI aTOMOB, 3JIEKTPOOTPUIIATEIBHOCTh KaK MEpPA «HEMETAIUTMYHOCTH, P
ANEKTPOOTPULIATENBHOCTH. KpHcTaINIMUecKoe CTPOCHHE HEMETAIJIOB - IMPOCTBIX
BemiecTB. Aimortponus. duznueckue cBolcTBa HEMETAIOB. OTHOCUTEIBHOCTH
MOHATUMN «METAJD), «HEMETaJLD».

Bopopoa. Ilonoxenue B nEpUOINIECKON CUCTEME XUMUYECKUX IIEMEHTOB
. N. MenneneeBa. CtpoeHue atoMa U MOJEKyJbl. DU3NYECKHE U XUMUYECKHE
CBOWCTBA BOAOPO/IA, €TO MOJYYEHUE U TPUMEHEHHE.

OO6mass xapakrepuctuka rainoreHoB. CtpoeHue aromMoB. IIpoctbie
BEIIECTBA, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA. OCHOBHBIE COCAUHEHUS
rajoreHoB (TajJloT€HOBOJIOPOJbI M TaJIOTE€HUIbI) MX CBOMcTBa. KauecTBeHHas
peakiusa Ha xyopua-uoH Kpartkue cBemenust o xijiope, Opome, ¢hTope U HOIE.
[IpumeHeHnEe TalOreHOB M WX COCIMHEHMM B HapoAaHOM Xxo3siicTtBe. Cepa.
CtpoeHue aroma, aqjIOTPOIHUs, CBOMCTBA U MPUMEHEHUE POMOMYECKOW CEpHI.
Oxcumer  cepel (IT) wm (VI), ux mnonydeHue, CBOWCTBA W TNPUMCHCHHE
CepoBogopoiHass W cepHUCTass KUCIOTh. CepHas KHUCIOTa U €€ COJHd, HUX
MIPUMEHEHUE B HApOAHO x03siicTBe. KauecTBeHHas peakius Ha CyJb(aT-uoH.

A3or. CTpoeHue atomMa MW MOJEKYJbI, CBOMCTBAa MIPOCTOTO BEMIECTBA.
AMMUaK, CTpOEHHE, CBOWCTBA, MOydyeHHe W mpuMeHeHue. Coaum aMMOHHUS, HUX
cBoiicTB u npuMenenue. Oxcupl azora (I1) u (IV). AzoTHas kucnora, ee cBoMcTBa
U npuMeHeHue. HwuTpatel W HUTPUTH, TpoOJeMa UX COJAEpPKAHUS B
CEJIbCKOXO3SIMCTBEHHON mnpoayKiuu. A3oTHblie yaoOpenus. ®ocdop. Crpoenue
aToMma, aJuIoTpONHs, CBOMCTBa Oermoro m KpacHoro docdopa, UX MPUMCHECHHE.
OcHoBHble coeauHeHus: okcua ¢ochopa (V), oprodochopHas Kuciora u
docdater. DochopHbIe yIOOpEHHUS.

VYrnepon. CtpoeHne artoma, ajuIOTPONUSA, CBOICTBA AJUIOTPOIHBIX
moudukarmii, npumeHenne. Oxcunasl yriepoma (1) u (IV), ux cBoiictBa u
npumeHeHue. KauecTBeHHas peakuusi Ha yrieKHCHbli ra3. KapOoHaThl: KaibIIHT,
coja, MoTall, UX 3HAYEHUE B MPUPOJIE U KU3HU yeloBeka. KauecTBeHHas! peakius
Ha KapOOHAT-HOH.

Kpemuuii. CtpoeHue aroma, KpUCTAIIMYECKUI KPEMHUM, €r0 CBOWMCTBA U
npuMmenenue. Okcua kpemuus (IV), ero npupoansie pazHOBUIHOCTU. CUIIMKATHI.
3HayeHHE COCMHEHUM KpEeMHHS B JKMBOM M HEXHBOM mnpupojne. Ilonsarue o
CHUJIUKATHOM MPOMBIIIIIICHHOCTH.

Tema 4. Oprannyeckue coexuHeHus (5 4). BemiecTtBa opraHudeckue u
HEOPraHUYECKUE, OTHOCUTEIHOCTh TOHSTUS  «OPTaHUYECKHUE  BEIICCTBay.
[IpuurHbl MHOTOOOpa3usi OPraHUYECKUX COCIUHEHUN. XUMHUYECKOE CTPOCHHE
OpPraHUYeCKUX COCIUHEHUH. MOJIeKYJsIpHBIE U CTPYKTYpHBIE  (DOPMYJIBI
OpTraHUYECKUX BEIIECTB.



MeTtaH u 23TaH: CTPOEHHE MOJIEKyJl. lOpeHuMe MeTaHa U JTaHa.
XUMHYECKOE CTPOCHUE MOJIEKYJIbI JTWieHa. JIBoWHas cBsA3b. I[loHsATHE O
MPEEIbHBIX OJHOATOMHBIX CIHMPTaX HA MNOpPUMEpPax METAaHOJa M JTaHOJA.
TpexaToOMHBINM CIUPT - TIIULEPHUH.

benku, ux crpoenre u 6uosiorudeckas posib.

[Tousatue o6 yrieBomax. Kpaxman u 1nesmmono3a (B CpaBHEHUH), HX
OumoJIoru4ecKas poJb.

Hcnoan3yembie popmMbl U BUABI KOHTPOJIsA. KOHTPOIb YpOBHS 3HAHUMA
oOydJaronuxcsi MpeaycMaTpuBaeT MPOBEJACHUE MPAKTHUUYECKUX, J1a0OpaTOPHBIX,
CaMOCTOSTENbHBIX U KOHTPOJBHBIX paboT. Mcnons3ytorest Takue GopM KOHTPOJIA
Kak: coOeceqoBaHUE, OIMPOCHl, CaMOCTOSTENbHAsT paboTa, TECTUPOBAHUE,
HaOJII0/ICHHE.

PabGouast mporpamma mpeamnoiaraeT mpoBeneHHe B 8 Kiacce: S
KOHTPOJBHBIX paboT (4 MO OCHOBHBIM pazjenaM U 1 uTorosas), 7 MPaKTUYECKUX
pabor, 12 mabGoparopHbeIx pabor, B 9 kmacce: 3 KOHTPOJbHBIE PaOOTHI, 6
MpakTUYeCKuX padot, 17 madopaTopHbIX padoOT.

3. TemaTu4eckoe IJIAHNPOBAHHE C YKA3aHUEM KOJINYECTBA
4acoB, OTBOJAMMbIX HA OCBOEHHE KAXK/A0H TeMbI

8 kJacc
TeMa BCETO teopusi | [Ipaktuueckue | Jlabopatopusie | KonTponbHbIe
paboThI paboTHI paboThI

BBenenue 15 4 3 -
ATOMBI  XHMHYECKHX 11 9 - - 1
3JIEMCHTOB
[IpocTrie BemecTBa 7 6 - - 1
CoenuHeHus 12 11 - 2 1
XUMHUYCCKUX
3JIEMCHTOB
H3menenus, 13 9 2 4 1
MIPOUCXOISTIIHE c
BEIllECTBAMHU
PactBoprl.  CBoiicTBa 12 18 1 6 1
pacTBOpOB
JEKTPOJIUTOB
Bcero 68 44 6 12 5

9 kaacc

KOJIMYECTBO YacOB
TeMa BCETO teopusi | [Ipaktuueckue | Jlaboparopusie | KoHTponbHBIE
paboThI paboThI paboThI

Beeaenue. O01mas 14 13 - 1 1
XapaKTePUCTHKA




XUMHNYCCKHUX

JJIEMEHTOB.
MerTasl 23 19 3 6 1
Hewmeramibl 26 22 3 7 1
Oprannueckast XUMHS 5 5 - 3 -
Bcero 68 59 6 17 3
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