Pa6ouasi nporpamMMa no yueOHOMY npeaMeTy «XumusH» 1Js 8-9 KiaccoB.

1.Ilnanupyemsie pe3yabTaThl 0CBOCHHS Y4eOHOI0 peaMera
8 kiace

JInuHOoCTHBIE pe3yJabTaThl: (HOPMUPOBAHKE LIETOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOLLIECTBEHHOW IIPAKTUKH, YUUTHIBAIOIIETO COLIUAIBHOE, KYJIbTYPHOE, S3bIKOBOE, JTyXOBHOE MHOT000Opa3ue COBPEMEHHOTO
MUpa; BOCIUTAHUE POCCUHCKON IPAKIAHCKON UAEHTUYHOCTU: MaTPUOTU3MA, YBKEHHS K OTE€YEeCTBY, IPOLLJIOMY U HACTOSIILIEMY
MHOTI'OHAIIMOHAJIBHOIO Hapoaa Poccun; oco3Hanme CBOEW STHUYECKOM ITPUHAIEKHOCTH, 3HAHUE UCTOPHH, A3BIKA, KYJIBTYPBI CBOETO
HapoJa, CBOETO Kpasi, OCHOB KyJIbTYPHOI'O Hacyeanust HapooB Poccuu u dennoBeuecTBa; yCBOEHNE T'YMaHUCTUYECKHUX,
JEMOKPAaTUYECKUX U TPATUIIMOHHBIX IEHHOCTEH MHOTOHALMOHAILHOTO POCCUICKOTO OOIIECTBA; BOCIIUTAHUE YyBCTBA
OTBETCTBEHHOCTH U JoJra nepen Ponnnoil; popmMupoBanne OTBETCTBEHHOTO OTHOLIEHUS K YYEHUIO, TOTOBHOCTH U CITIOCOOHOCTH
00y4aromuxcst K CaMOPa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHMBALIMU K 00YUEHHUIO U TO3HAHUIO, OCO3HAHHOMY BBIOOpY U
MOCTPOCHUIO JANbHEWIEH NHIMBUYaTbHOM TPACKTOPUHU 00pa3oBaHus Ha 6a3e OPUEHTUPOBKHU B MHpe podeccuit u
Ipo(heCCHOHATIBHBIX MPEANOYTEHHH, ¢ YUETOM yCTOMYMBBIX O3HABATEIBHBIX HHTEPECOB, & TAKXKE Ha OCHOBE (DOPMHUPOBAHMS
YBa)KUTEJIBHOTO OTHOLIEHUS K TPYY, Pa3BUTHS ONbITA YYaCTHsI B COLUAIIBHO 3HAUMMOM TPYyAE; (POPMUPOBAHUE LIEHHOCTH 310POBOTO
1 0e301acHOro 00pasa KU3HU; YCBOEHUE IPAaBUJI MHAWBUIYAJIbHOTO U KOJUIEKTUBHOTO O€30I1aCHOIO NOBE/ICHUS B UPE3BhIUATHBIX
CUTYalUsX, YTPOKAIOLIUX KU3HU U 3/J0OPOBBIO JIOJIEH, IIPABUJI TIOBEJICHUS HA TPAHCIIOPTE U Ha Joporax; (JOpMUPOBAHUE OCHOB
DKOJIOTUYECKOMN KYJIBTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO DKOJIOTUYECKOTO MBIIIJICHUS, PA3BUTHE OIBITA KOJIOTUYECKU
OPUEHTUPOBAHHOU PEPIIEKCUBHO — OLIEHOYHOW U IPAKTUUYECKOH E€ATEIbHOCTH B )KMU3HEHHBIX CUTyalUsIX; (OPMUPOBAHUE
KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIIEHUU U COTPYIHHUYECTBE CO CBEPCTHUKAMH, TETHbMH CTAPIIETO U MIJIAJIIIET0 BO3pacTa,
B3pPOCIIBIMH B TIIpoliecce 00pa3zoBaTesIbHOM, 00IECTBEHHO MOJIE3HOM, yueOHO — UCCIIEA0BATEIbCKOM, TBOPUECKOM U JPYTHX BUIOB
NEeATEIIbHOCTH;
MertanpeameTHblie pe3yJbTaThbl:
YMmenue onpenensTh npoOaemMbl, TO €CTh YCTaHABIMBATh HECOOTBETCTBUE MEXTY JKEIaeMbIM U JIEHCTBUTEIBHBIM; YMEHUE COCTABIISATh
CJIO’KHBIN IUIaH TEKCTAa; YMEHHE BJIAJECTh TAKUM BHUJIOM HU3JI0’KEHMS TEKCTA, KaK [IOBECTBOBAHUE; YMEHHUE 110 PYKOBOACTBOM YUUTEINS
IPOBOJNTH HEMOCPEACTBEHHOE HAOIIOICHHE; YMEHHE MO PyKOBOJCTBO YUUTENS O(POPMIIATH OTUET, BKITIOUAIOIINN OMHUCAHNE
HaOJII0JIEHUS, €r0 PE3yJIbTaTOB, BHIBOJOB; YMEHHE UCIIOJIb30BAaTh TAKOM BUJ MBICIIEHHOTO (MIEAIbHOT0) MOAEIINPOBAHUS, KaK
3HAKOBOE MOJIEIMPOBaHUE ( HA IPUMEPE 3HAKOB XUMUYECKUX AIEMEHTOB, XUMUYECKUX (DOPMYIT); UCIIOJIB30BAaTh TAKOW BU]L
MaTEPUaIbHOrO (IPEAMETHOT0) MOJICIUPOBAHUS, KaK (PU3MUECKOE MOJECINPOBaHKE (Ha PUMEPE MOAEIUPOBAaHUS AaTOMOB U
MOJIEKYJT); YMEHHE 10JIy4aTh XMMHUECKYIO0 HH(OPMALIMIO U3 Pa3IMYHbIX HCTOYHUKOB; YMEHHUE ONPEAEIIATh OOBEKT U ACTIEKT aHAIN3a
Y CUHTE3a; YMEHUE OIPEAEIATh KOMIIOHEHThl 00BEKTa B COOTBETCTBUU C aCIIEKTOM aHAJIN3a U CUHTE3a; YMEHUE OCYILECTBIATh



Ka4eCTBEHHOE M KOJIMUECTBEHHOE OMMCAaHNE KOMIIOHEHTOB 00BbEKTA; YMEHHUE OMPEACNIATh OTHOIIEHUsI OOBEKTa C APYTUMHU 00bEKTaAMU;
OTIPEICIISITh CYIIECTBEHHbBIE TPU3HAKU 00BEKTa.
IIpeameTHbIE pe3ybTATHI:
dbopMupOBaHUE MEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPECTABICHUH O BEIIECTBAX, UX MPEBPAIICHUAX U TPAKTHUECCKOM
MIPUMEHEHUH; OBJIaJIEHUE MOHSITUIHHBIM aIllapaToM U CUMBOJIMYECKUM SI3bIKOM XHMHH; OCO3HAHHE O0BEKTUBHON 3HAYMMOCTH OCHOB
XUMHUYECKON HaAyKH KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHU S, XUMUUECKUX TTPEBPAIICHU HEOPTaHUYECKUX U OPTraHUYECKUX
BEILIECTB KAK OCHOBBI MHOTHX SIBJICHUM KUBOW U HEKUBOUW MPUPO/IbI; YTIyOJIeHHE NPeACTaBIECHUN O MaTepUaIbHOM €IMHCTBE MUPA;
OBJIQJICHHE OCHOBAMHU XMMHYECKOW TPAaMOTHOCTH: CITOCOOHOCTBIO aHATTU3UPOBATh U OOBEKTHBHO OIEHUBAThH KU3HEHHBIC CUTYAITUH,
CBSI3aHHBIE C XUMHUEH, HABBIKAMH 0€301TaCHOTO 0OpaIeHus C BEIECTBAMH, UCTIOJIH3yEMBbIMH B TIOBCETHEBHOM KU3HH; YMEHHEM
aHAJIM3UPOBATh U IJIAHUPOBATH FKOJOTMUECKU 0€30MMacHOE MOBEJAEHUE B LIEJISIX COXPAHEHUS 3J0POBbs M OKPY KAIOIIEH CPEIbI;
dbopMHpOBaHNE YMEHUHN YCTAHABIMBATE CBSA3M MEXKIY PeaTbHO HAOIFO1aeMbIMA XUMUYECKUMH SIBJICHUSIMHU M TIPOIECCAMH,
MIPOUCXOMSIIUMH B MUKPOMHPE, OOBICHITH MPUYUHBI MHOTOOOPAa3us BEIIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTaBa M CTPOCHUS, a
TaK)Ke 3aBUCUMOCTh IPUMEHEHUS BEIIECTB OT UX CBOMCTB; MPUOOPETEHUE OIBITA MCTIOJIb30BAHMS PA3TMYHBIX METOJOB U3YICHHS
BEILIECTB: HAOIIOICHUS 32 UX MPEBPAILICHUSIMU TIPH TPOBEJICHUU HECJIOKHBIX XUMHUYECKUX IKCIIEPUMEHTOB C UCTIOJIb30BAHUEM
Ja00paTOpHOTO 000pYAOBaHUS U MPUOOPOB; (HOPMUPOBAHUE MPEICTABICHUN O 3HAYEHUN XUMHUYECKOM HAYKU B PEIICHUU
COBPEMEHHBIX IKOJIOTUUECKUX ITPOOJIeM, B TOM YHUCJIE B MPEOTBPAIICHUN TEXHOTCHHBIX U DKOJIOTHYECKUX KaTacTpod.
B pe3ynbTaTe nuzyueHuss XuMuM 8 B Kjiacce YUeHMK HAYYUThCSI: XapaKTepU30BaTh OCHOBHBIC METO/IbI ITO3HAHMS: HAOIIOICHHE,
U3MEPEHNE, IKCTIEPUMEHT; OMKUCHIBATh CBOMCTBA TBEPABIX, )KUAKUX, Ta3000pa3HbIX BEIIECTB, BBIJEIAA X CYIIECTBEHHbBIC MPU3HAKHY;
PacKpBIBaTh CMBICI OCHOBHBIX XUMHUECKUX MOHSATUHA «aTOM», «MOJICKYJIa», «(XUMHUYECKHUH DJIEMEHT), KITPOCTOE BEIIECTBOY,
«CII0KHOE BEILIECTBOY, «BAJEHTHOCTDY, «XUMUYECKAS] PEaKLIUs», UCTIOJb3Ysl 3HAKOBYIO CUCTEMY XHUMUU; PACKPBIBATH CMBIC] 3aKOHOB
COXpaHEHUs MacChl BEMIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOM TEOPUH Pa3INIaTh XUMUYECKUE U (DU3NICCKUE SIBIICHNUS,
HA3bIBATh XUMUYECKHE IIEMEHTBI; ONIPEAEIIATh COCTaB BEIIECTB M0 X (HOopMyJiaM; OIIPEAEIATh BAJICHTHOCTh aTOMa dJIEMEHTA B
COEMHEHUSIX; ONPEEISATh TUIl XUMUYECKUX PEAKIINil; Ha3bIBATh MIPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUUYECKUX PEAKIIN; BBISBIISITh
MIPU3HAKH, CBUICTEIbCTBYIOMINE O IPOTEKAHUHM XUMUYECKON PEAKITUU TTPHU BHITIOTHEHUN XUMHUYECKOTO OIBITA; COCTABIISITH (POPMYITBI
OWHAPHBIX COSUHEHUH; COCTABIISITh YPABHCHUSI XUMUUECKHUX PEaKINii; COOIIONATh MpaBmiia 0€301acHON pabOTHI IPH MPOBEICHUU
OTIBITOB; MTOJTH30BATHCS JJA0OPATOPHBIM 000PYOBAaHUEM U TIOCYIOM; BBIYUCIISATH OTHOCUTEIHHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYEO MACCHI
BEIIIECTB; BBIYUCIISATh MACCOBYIO JIOJIFO XMMHUYECKOTO AJIEeMEHTa 110 (hOpMYJie COSTMHEHUS; BBIYNUCIATh KOJIMYECTBO, 00BEM UIIU MACCy
BEIIIECTBA 10 KOJIUYECTBY, 00BEMY, MacCE PEareHTOB WIH MPOAYKTOB PEAKIIUH.

9 kJaace
JInuHOCTHBIE Pe3yJIbTATHI:



B LIEHHOCTHO-OPUEHTALMOHHOM Cepe - UyBCTBO FOPAOCTH 32 POCCUICKYI0 XUMUYECKYIO HAYKY, TYMaHU3M, OTHOILLIEHUE K TPy,
LEJICYCTPEMIIEHHOCTD; (POPMUPOBAHKE LIEHHOCTHU 3/I0POBOr0 U 0€30MacCHOTr0 00pas3a )KU3HH; YCBOCHHE MTPaBUJI HHAUBUAYAIBHOIO U
KOJUIEKTUBHOT'O O€3011aCHOr0 MOBECHUS B UPE3BBIYAMHBIX CUTYALUAX, YTPOKAIOIIUX KU3HU U 3[J0OPOBBIO JIIOJIEH; B TPYAOBOM cdepe -
TOTOBHOCTh K OCO3HAaHHOMY BBIOODPY AajIbHENIIEN 00pa30BaTENbHON TPAEKTOPUH; B TIO3HABATEIbHON (KOTHUTUBHOM,
MHTEJJIEKTYaJIbHOM) cepe - YMEHUE YIPaBIsATh CBOEH NO3HABATENIbHOM J1€ATENbHOCTHIO; (HOPMUPOBAHHE OCHOB DKOJIOIMUECKON
KYJIBTYPBI, COOTBETCTBYIOLIEN COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOI0 MBILUICHMS, PA3BUTUE OIBITA DKOJIOIMYECKU
OpPUEHTUPOBAHHOU PEPIIEKCUBHO - OLIEHOYHOMN U MPAKTUUYECKON ACSITEIbHOCTU B dKU3HEHHBIX CUTYaIUSIX

MeranpeameTrHbie pe3yJbTaThbl:

YMEHHUE CaMOCTOSITENILHO ONPENENSITh eI CBOEr0 00YUEHMsI, CTABUTh U (POPMYJIMPOBATH J1JIs ce0s1 HOBBIE 3a7jauu B yu€0e U o3Ha-
BATEJIbHOW JIESITENBHOCTH, PA3BUBAaTh MOTHUBBI U HHTEPECHI CBOEU MIO3HABATEIBLHOMN AEATEIBHOCTH;

YMEHHE CaMOCTOSTEIbHO TUIAHUPOBATD ITyTH JOCTHKEHUS 1IeJIeH, B TOM YHCIIE allbTEpHATUBHBIE, OCO3HAHHO BBIOMpATh HanboJee

3¢ deKkTUBHBIE CIOCOOBI pelIeHNs YUeOHBIX U MO3HABATEIbHBIX 33/1a4; YMEHUE COOTHOCUTDH CBOM JICHCTBUS C INITAHUPYEMBIMU PE3YJib-
TaTaMH, OCYLIECTBIIATh KOHTPOJIb CBOEH AESITEILHOCTH B MPOLIECCE TOCTHKEHUS pe3yibTaTa, ONpeAesaTh CHOCOObI 1eCTBUMN B
paMKax NMpeaJIoKEHHbIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATh CBOU AEHCTBHSI B COOTBETCTBUU C U3MEHSIOLEICS CUTYalUEH;
YMEHHE OLICHUBATh PAaBUIbHOCTh BBINOJIHEHHS yU€OHO! 3a/1a4k, COOCTBEHHbIE BO3MOXKHOCTH €€ PEIICHNUS;

BJIa/ICHNE OCHOBAMU CaMOKOHTPOJIs, CAMOOLIEHKH, IPUHSTHS PEIICHUN U OCYILECTBIEHHUS] OCO3HAHHOIO BEIOOpA B yueOHO U O3HaBa-
TENbHOMN AEATEIbHOCTU; YMEHHUE ONPEEINIATh NOHITHS, CO3AaBaTh 0000IIEHNUS, yCTaHABINBATh AHAJIOTUH, KJIaCCU(ULIUPOBATS,
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU IS KJIaCCU(PUKALUH, YCTAHABINBATH IPUUNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH
JIOTHYECKOE PACCYKJIEHUE, YMO3aKI0UeHNE (MHAYKTUBHOE, I€YKTUBHOE U 10 aHAJIOTMH) U JI€JaTh BbIBOJbI;

YMEHHE CO3/7]aBaTh, IPUMEHATH U MPEOOPA30BBIBATH 3HAKK U CUMBOJIBI, MOJIEJIA U CXEMBI JIJIsl pEIICHHUs Y4eOHBIX U MO3HABATEIbHBIX
3a]1a4; yMEHHE OPraHu30BbIBaTh Y4€OHOE COTPYAHUUECTBO U COBMECTHYIO JACSITEIILHOCTD C YUUTEIEM U CBEPCTHUKAMH; pabOTaTh HH-
JTUBUAYATbHO U B TPYIINE: HAXOJUTh 00IlIee PelIeHUE U pa3peniaTh KOHPIUKTH HA OCHOBE COTJIACOBAHMS MO3ULIMHN U yUETa
UHTEPECcOB; (OPMYINPOBATh, APTyMEHTUPOBATh U OTCTaWBaTh CBOE MHEHHE; YMEHHE OCO3HAHHO HCIOIb30BaTh pEUEBbIE CPEICTBA B
COOTBETCTBUH C 3a/1a4€ii KOMMYHUKALIUHU JJIs1 BBIPAKEHHSI CBOUX UyBCTB, MBICJIEH U TOTPEOHOCTEH; MIaHUPOBAHUS U PETYIISIINH
CBOCH JIeATEIbHOCTH; BIIaJICHUE YCTHON U MUCbMEHHON PEeUYbI0, MOHOJIOTMUECKON KOHTEKCTHOM peublo; ((OPMHUPOBAHHE U PA3BUTHE
KOMIIETEHTHOCTH B 00JIACTH UCIOIb30BaHUS HHPOPMAIITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIl; (POPMUPOBAHUE U PA3BUTHE
DKOJIOTMYECKOTO MBIIIJIECHUS, YMEHUE IPUMEHTh €70 B IO3HABATEIbHON, KOMMYHUKATUBHOW, COLIMAJIBHOM ITPAKTHUKE U
npo(heCcCUOHATIBHON OpUEHTALUH.

IIpeamMeTHBbIe pe3yabTaThI: JaBaTh ONPEACICHUS U3YYCHHBIX OHATHI: «XUMHYECKHUM DJIEMEHT», «aTOM», KMOH», «MOJIEKYJIA»,
«IIPOCTBIE U CIOXHBIE BELIECTBA», «BELIECTBO», «XUMHUECKas (hOPMYIa», «OTHOCUTENIbHAS aTOMHAsI MAcCay, «OTHOCUTEIbHAS
MOJIEKYJIIpHAsI Macca», «BAIIEHTHOCTBY, «CTENIEHb OKUCIIEHUN», KKPUCTAJUIMYECKAs PEIIETKA», KOKCUIBD), KKACIOTBD», «OCHOBAHU»,



«conmny», «aM(pOTEPHOCTDY, KUHAUKATOPY, KIIEPUOIUIECKUI 3aKOH», «IIEpUOINYECKas TAOIUIA», KU30TONb), KXXUMUYECKas CBA3bY,
«QIEKTPOOTPULATENBHOCTD), «XUMUYECKAS PEAKIUA», «(XMMUYECKOE YPAaBHEHUE», KTEHETUYECKAs CBSI3b)», KOKHCIICHUEY,
«BOCCTAHOBIICHUE», «IEKTPOJIUTUYECKAS JUCCOLUALUA», «CKOPOCTh XUMUYECKON PEAKLUN»; ONMCATh IEMOHCTPALMOHHbBIC U
CaMOCTOSITEJIBHO IIPOBEICHHBIE XUMUYECKUE SKCIIEPUMEHTBI; OIMCHIBATh U PA3JIMYATh U3YYEHHBIE KIACChl HEOPTaHUYECKUX
COEJIMHEHUI1, IPOCTHIE U CIOXKHBIE BEIIECTBA, XMMUUECKHUE PEAKIUH; KIACCU(DUIIMPOBATh N3YYEHHbBIE OOBEKTHI U SIBJICHMUS;

JIeJ1aTh BbIBOJIbI U YMO3AKJIFOUEHHUS U3 HAONIOIEHUH, U3yUYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, IPOTHO3UPOBATH CBOMCTBA
HEU3YUYEHHBIX BEIECTB 10 aHAJIOTHH CO CBOMCTBAMM U3YUYEHHBIX; CTPYKTYPUPOBATh U3YUEHHBIN MaTepruanl i XUMAYECKYIO
uH(OPMAIIUIO, TOTYYEHHYIO U3 IPYTUX UCTOUHUKOB; MOJIEITUPOBATH CTPOCHHE aTOMOB 3JIEMEHTOB 1-3 Mepro10B, CTPOCHUE MPOCTHIX
MOJIEKYJT; aHaJIM3UPOBATh U OLIEHWBAThH MOCIEACTBUS JIJIsl OKPY KaloIel cpebl ObITOBON U MPOU3BOACTBEHHOMN 1€ATEILHOCTH
YeJi0BeKa, CBA3aHHOM C MepepadOTKON BEUIECTB; MPOBOIUTH XUMUYECKUIN IKCIIEPUMEHT; OKa3bIBaTh MEPBYIO MOMOIIIb MIPH
OTpaBJICHUSIX, OKOTaX U APYTUX TPAaBMaXx, CBSI3aHHBIX C BEIIECTBAMH U JJaOOPATOPHBIM 000PYT0OBAaHUEM.

BbInyCKHUK HAYYHUTCS: ONUCHIBATH CBOMCTBA TBEPBIX, KUIKUX, FA3000pa3HbIX BEIIECTB, BBIJIEISI UX CYIIECTBEHHbIE

IIPU3HAKH; XapaKTEPHU30BaTh BELIECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATH IPUYMHHO-CIICICTBEHHBIE CBA3U MEKY
JAHHBIMH XapaKTEPUCTUKAMMU BEIIECTBA; PACKPBIBATH CMBICI OCHOBHBIX XUMUUYECKHUX ITOHATUHI «aTOM», «MOJIEKYJIa», «XUMUYECKUAN
3JIEMEHT», «IPOCTOE BEIIECTBOY, «CII0KHOE BEILIECTBO, «BAJIEHTHOCTDY, HUCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XMMUH; N300pakaTh COCTAB
IPOCTEHMIINX BEIIECTB C IOMOIIBIO XUMUYECKUX (DOPMYJI U CYLITHOCTh XUMHUYECKHUX PEAKIMM ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHUH;
BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, & TAKKE MACCOBYIO JOJIF0 XUMUYECKOIO IJIEMEHTA B
COCIMHEHMSX JUISl OLICHKHU MX MPAKTUYECKON 3HAYUMOCTH; CPAaBHUBATH 110 COCTABY OKCH/JIbI, OCHOBAHUs, KHCIIOTBI, COJIH;
KJIaCCU(UIIMPOBATH OKCHUJIbI U OCHOBAHUS 110 CBOMCTBAM, KUCJIOTBI U COJIU [0 COCTaBY; MOJIb30BaThCs J1aOOpATOPHBIM 000PYAOBAHUEM
Y XUMUYECKOU MOCY/I0ii; MPOBOJUTH HECTIOKHBIE XUMHUUECKHE OMBITHI U HAOIIOIEHUS 32 U3MEHEHUSIMHU CBOMCTB BEILIECTB B MPOIECCE
UX MpEeBpaIlEHU; COOII0IaTh IPaBUIa TEXHUKU O€30MaCHOCTH MPHU MPOBEACHUN HAOIIOIEHUH 1 ONIBITOB; pa3inyaTh
HKCMEPUMEHTAIBHO KUCIOThI U HIEN0YH, TIOTB3YSICh HHANKATOPAMH; OCO3HaBaTh HEOOXOAUMOCTH COOJIIO/IEHUSI MEp OE30MaCHOCTH MPU
oOpallleHnH C KUCJIOTaMH U IIeJI0UYaMu; PacKpbIBaTh CMBICH neproaudeckoro 3akona JI. . MenneneeBa; onuceBaTh U
XapaKTepu30BaTh TAOIHUHYIO (OPMY NMEPUONIECKON CUCTEMBI XMMUUECKUX 3JIEMEHTOB; XapaKTepU30BaTh COCTAB ATOMHBIX SJIEP U
pacnpeeseHue YKCiia AJIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKHUX JIEMEHTOB MaJIbIX IIEPUOJIOB IIEPUOINYECKON
CUCTEMBI, a TAK)KE KAJIMSI M KaJbLMS; PA3IM4aTh BUAbl XHMUYECKOUN CBSI3HM: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO
HEMOJISIPHYIO U METAJTIMYECKYI0; N300paKaTh 3JIEKTPOHHO-UOHHBIE (DOPMYJIbI BEIIECTB, 00pa30BaHHBIX XUMUYECKUMHU CBSI3IMU
Pa3HOIO BUJIA; BBIABIIATH 3aBUCUMOCTD CBOMCTB BEILIECTB OT CTPOCHUS X KPUCTAJUINYECKUX PEIIETOK: HOHHBIX, AaTOMHBIX,
MOJIEKYJIIPHBIX, METAJUINYECKUX; XapAKTEPU30BAaTh XMMUYECKUE JIEMEHTBI U UX COCUHEHUS HA OCHOBE ITOJI0KEHHUS 2JIEMEHTOB B
NEPUOANYECKON CUCTEME U OCOOEHHOCTEN CTPOEHUS X aTOMOB; XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUECHHE
HNEPUOANYECKOT0 3aKOHA U MEPUOINUECKON CUCTEMBI XUMHUECKUX 371eMeHTOB [I. 1. MenneneeBa; 00BSACHATh CyTh XUMUYECKUX



MIPOIIECCOB Y UX MPUHIIUIHAIBHOE OTINYNE OT (PM3UYECKHX; Ha3bIBATh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKITU;
yCTaHABJIMBATh NMPUHAIIC)KHOCTh XUMUUECKON PeaklnK K ONPeAeIEHHOMY TUITY 110 OJJHOMY U3 KJIacCU(UKAIMOHHBIX MPU3HAKOB:

1) Mo ynciy U cOCTaBy UCXOHBIX BEIIECTB U MPOAYKTOB PEAKIUH (PEAKIIUKM COCTUHEHUS, PA3IOKEHUs, 3aMEIeHUs U 00MEeHa); 2) o
BBIJICJICHUIO WJIM TMOTJIOMICHUIO TETUIOTHI (PEaKIIMy SK30TePMUUYECKUE U IHAOTEPMHUYECKUE); 3) IO U3BMEHEHUIO CTENEHEH OKUCIICHUS
XUMHUUYECKHUX JIEMEHTOB (PEaKIMi OKHUCIUTEIBLHO - BOCCTAHOBUTEIIbHBIE); 4) TI0 00paTUMOCTH Tpoliecca (peakiiuu 00paTuMbIe U
HEOOpaTUMBIE); COCTABJISATh YPABHEHUS AJICKTPOJIUTUICCKON JUCCOIUAIIMK KUCIIOT, IIeJI0YEH, COJICH; TOJIHBIC U COKPAILIEHHbBIC
MOHHBIC YPaBHEHUS Peakinii 0OMeHa; YPaBHEHHsI OKHCIUTEILHO - BOCCTAHOBUTEIBHBIX PEAKIINI; MPOTHO3UPOBATH MTPOTYKTHI
XUMHUYECKUX PeaKIuii o popMyiamM/Ha3BaHUSIM UCXOTHBIX BEIECTB; ONMPEAEIIATh UCXOIHbBIE BEIIECTBA IO JopMyIaM/Ha3BaHUSIM
MPOAYKTOB PEAKIIMU; COCTABIATh YPABHEHUS PEAKIINI, COOTBETCTBYIOIIMNX MOCIEA0BATENBHOCTH («IEMOYKE») MPEBPALICHU
HEOPraHUYECKHUX BEIIECTB PA3JIMUYHBIX KJIACCOB; BBIABIISATH B IIPOLIECCE IKCIIEPUMEHTA MPU3HAKH, CBUICTEIIBLCTBYIOIINE O MPOTCKAHUU
XUMHYECKOMN PEAKLIMH; IPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIEH PACTBOPEHHOIO BELIECTBA; ONPEAEIATh XapaKkTep
Cpelbl BOJHBIX PACTBOPOB KHUCJIOT U MIEJI0UYEH IO U3MEHEHUIO OKPACKU UHAUKATOPOB; IMTPOBOJANUTH KAYECTBEHHBIE PEAKIUH,
MOATBEPKAAIOIINE HAJTMYKE B BOJIHBIX PACTBOPAX BEIIECTB OTAEIBbHBIX MOHOB ONPEAENATh NPUHAIEKHOCTh HEOPTAHUYECKUX
BEIIIECTB K OJJHOMY M3 M3YyUYECHHBIX KJIACCOB/TPYII: METAUIbl U HEMETAJIbI, OKCU/IbI, OCHOBAHUS, KUCJIOTHI, COJIM; COCTaBJISTh
(GbopMyIIbl BEIIECTB MO UX HA3BaHUSIM; ONPEICISATh BAJICHTHOCTh U CTEIICHb OKUCIIEHHUS 3JIEMEHTOB B BEIIIECTBAX; COCTABJISATh
bopMyJIbl HEOPTAHUYECKUX COSTUHEHHUM MO BAJICHTHOCTSIM M CTETICHSM OKHMCJICHHS AJIEMEHTOB, a TaKKe 3apsi/laM HOHOB, YKa3aHHBIM B
Ta0JIUIIe PACTBOPUMOCTH KUCJIOT, OCHOBAHHM M COJICH; OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUs (PU3UYECKUX U XUMHUYECKUX CBONCTB
MPOCTHIX BEIIECTB (METAIOB M HEMETAJIJIOB) M MX BBICIIMX OKCHIOB, 00Pa30BaHHBIX 3JIEMEHTAMHU BTOPOTO U TPETHEr0 MEPHUOIOB;
Ha3bIBaTh OOIIME XMMUYECKHE CBOMCTBA, XapaKTEPHbIC JIJIsl TPYIIT OKCUIOB: KMCJIOTHBIX, OCHOBHBIX; Ha3bIBaTh OOIHNE XUMUUYECKHE
CBOMCTBA, XapAKTEPHbBIE ISl KAXKJIOTO U3 KJIACCOB HEOPraHWYECKHUX BEUIECTB: KUCIOT, OCHOBAHUM, COJIEW; MPUBOINUTH TPUMEPHI
peaKunil, TOATBEPKIAIOIINX XUMUYECKHUE CBOMCTBA HEOPTAaHUYECKHUX BELIECTB: OKCUIOB, KUCIOT, OCHOBAHUM U COJIEH; ONPEAEIATh
BEIIECTBO-OKUCIIUTEIb U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIUSIX; COCTABIISTh OKUCIUTEIIBHO-
BOCCTAaHOBUTEHHBIN OanaHC (711 N3YYCHHBIX PEAKIUI) MO0 MPEAIOKEHHBIM CXEMaM PEaKIInii; MPOBOIUTH TA0OOPATOPHBIE OIIBITHI,
MOATBEPKAAOIINE XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEILIECTB;

BbINyCKHMK MOJYYUT BO3MOKHOCTH HAYYHThCSI: TPAMOTHO 00paIaThCs ¢ BEIIECTBAMH B TIOBCETHEBHOM KU3HH; OCO3HABATH
HEO0OXOMMOCTH COOJTFOICHHMSI TIPABHIT SKOJIOTHIECKU O€30MaCHOTO TTOBEACHUS B OKPYIKAIOIICH MTPUPOTHON Cpefie; TOHUMATh CMBICT U
HEO0OXOIMMOCTh COOTIOICHHS TPEAMMCAHUMN, TTpeJIaraeMbIX B HHCTPYKIIUSX 10 UCIIOIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU
U JIp.; UCIIOJIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH TP BBITIOJIHEHUU UCCIIEI0OBATEIbCKUX MTPOCKTOB 110 U3YUYEHUIO
CBOMCTB, CIOCOOOB MOJYUYCHHS U PaCliO3HABAHUS BEIIECTB; pa3BUBATh KOMMYHHKATHUBHYIO KOMIIETEHTHOCTbD, UCTIOJIBb3Ys CPEICTBA
YCTHOM U MHUChbMEHHON KOMMYHHKAIIMH TIPU paboTe ¢ TeKCTaMU yYeOHUKA U IOMOJTHUTEILHOMN JTUTEpaTypOil, CIPpaBOYHBIMU
TaOJIUIIaMH, IPOSIBJISITE TOTOBHOCTh K YBAYKEHUIO MHON TOYKHW 3PEHUS TIPU 00CYKIECHUU PE3YJIbTaTOB BHIMIOJHEHHOU pabOThI;



OOBEKTUBHO OLIEHUBATh MH(POPMALIUIO O BELIECTBAX U XMMUUYECKUX MPOLIECCAX, KPUTUUECKH OTHOCUTHCA K IICEBIOHAYYHON
uH(popMalnu, HeTOOPOCOBECTHON peKIaMe, Kacaroleicsl UCIOIb30BaHUS Pa3INUYHbIX BEIIECTB. OCO3HABATh 3HAUEHHE TEOPETUUECKUX
3HAHUU JUI IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA; ONMCHIBATh NU3yUEHHbIE OOBEKTHI KAK CUCTEMBI, IPUMEHSS JJOTUKY CUCTEMHOTO
aHaJIn3a; MIPUMEHSTh 3HAaHUSI O 3aKOHOMEPHOCTSX IEPUOINYECKON CUCTEMbl XUMUYECKHUX AJIEMEHTOB JUIsl OOBSICHEHUS U NIPEIBUCHUS
CBOMCTB KOHKPETHBIX BEIIECTB; pa3BUBaTh HH()POPMALIMOHHYIO KOMIIETEHTHOCTh ITOCPEACTBOM YIIIyOJIEHUs 3HaHUN 00 UCTOPUU
CTAHOBJICHHS] XMMUYECKOU HAYKH, €€ OCHOBHBIX IIOHATUH, IEPUOJAUYECKOTO 3aKOHA KaK OJHOIO U3 BAXKHEUILINUX 3aKOHOB IIPUPOJBL, &
TaKXXE O COBPEMEHHBIX JTOCTVKEHHAX HAYKH U TEXHUKHU. COCTABJIATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHHMS IO COKPAIIEHHBIM
VOHHBIM YPaBHEHHUSIM; IIPUBOJNUTH IIPUMEPBI PEAKIUMI, TOATBEPKAAIOIINX CYIIECTBOBAHUE B3AMMOCBA3U MEKly OCHOBHBIMU
KJIaCCaMH HEOPTraHMYECKHUX BEIIECTB; MPOTHO3UPOBATH PE3YJIbTAThl BO3ACHCTBHSI Pa3IMYHbIX (DAKTOPOB HA U3MEHEHUE CKOPOCTU
XUMHYECKON peaKIMK; MPOTrHO3UPOBATh PE3yIbTaThl BO3ACUCTBUS Pa3INUHbIX ()aKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.
IPOrHO3UPOBATh XUMUUECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHHS; MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA
IIPOSIBIIATh OKUCIIUTEIBHBIE UIN BOCCTAHOBUTEIILHBIE CBOMCTBA C YYETOM CTEIIEHEW OKUCIIEHUS DJIEMEHTOB, BXOIAIINUX B €TI0 COCTAaB;
BBISIBJISITH CYILIECTBOBAHUE TEHETUYECKONW B3aMMOCBS3U MEXy BEIIECTBAMU B PALY: IPOCTOE BEIIECTBO — OKCHUJ — TMAPOKCUL —
COJIb; OPTaHU30BBIBATH, IPOBOAUTH YUYCHUYECKHUE IIPOCKTHI 10 UCCIIETOBAHUIO CBOMCTB BEILIECTB, UMEIOIUX BAXXHOE IIPAKTUYECKOE
3HAYCHUE.

2.Conep:xanue y4eOHOI 0 nmpeaMera
8 kiace

Tema 1. Beegenmne. (64.) [Ipeamer xumun. MeTo bl M03HAHUS B XUMUU: HAOJIIOJICHUE, SKCIIEPUMEHT, MOJIEIUpOBaHue. MIcTouHUKH
XUMHYECKON MHPOpMAIUH, €€ MOyuYeHUe, aHaTIN3 U TPECTABICHUE €T0 Pe3yIbTaTOB. XUMHs — HayKa O BEIECTBAX, UX CBOMCTBAX U
npeBpauieHusiX. [loaTre o XuMIU4ecKoM 3lieMeHTe U (popMax ero CyuieCTBOBaHMsSI: CBOOOTHBIX aTOMaX, MPOCTHIX U CIOKHBIX
BeniectBax. [IpeBpamienus BemecTB. OTIUUYMEe XUMHUUYECKUX PEaKIMi OT PU3NUECKUX sSBIECHUI. POib XUMUH B )KU3HU YEIIOBEKA.
Xemodunus u xemohoobus. KpaTkue cBegeHus U3 KICTOpUM BOZHUKHOBEHUS U pa3BUTHs xumun. [lepuon anxumuu. [lonstue o
¢unocopcrom kamue. Xumus B X VI B. PazButue xumuu Ha Pycu. Pons oTedecTBEHHBIX YUE€HBIX B CTAHOBJIEHUU XUMUYECKOM HAYKH -
pabotel M. B. JlomonocoBa, A. M. bytneposa, /[. 1. MenneneeBa. XuMuueckasi CAMBOJIMKA. 3HAKH XUMHUYECKHUX JIECMEHTOB H
POUCXOXKICHNE UX Ha3BaHU. Xumuueckue Gopmyisl. MUuaekcs n koagduimeHTsl. OTHOCUTENbHBIE aTOMHASI U MOJIEKYJISIpHAs
Mmacchl. Pacuetr MaccoBOM JOJIM XMMUYECKOT0 3J1€eMeHTa 1o (popmyiie BeuiecTBa. [lepuonnyeckas cucteMa XMUMHUYECKHUX 3JIEMEHTOB /1.
1. MenaeneeBa, ee CTpyKTypa: MaJible U OOJIbIINE IEPUObL, TPYIIIIBI U MOATPYIIILI (IJ1aBHas U nodouHas). [lepuoauyeckas cucrema
KaK CIIpaBOYHOE 110COOUE /IS IOJIYUYEHUS CBEACHUN O XUMUYECKHX DJIEMEHTAaX.



JemMoHcTpanun. Mozenu (1IapoCTEPKHEBBIE) PA3IMYHBIX MPOCTHIX U CIOXKHBIX BellecTB. Koyekus CTEKISIHHON XUMUYECKOM
nocybl. Koseknus MarepranoB U U3AENIMNA U3 HUX Ha OCHOBE AIFOMUHUSA. B3anmonelcTeue MpaMopa ¢ KUCIOTOM U IOMYyTHEHUE
U3BECTKOBOM BOJBI.

JlaboparopHbIe onbIThI. CpaBHEHUE CBOMCTB TBEPABIX KPUCTAIMYECKUX BEIIECTB U pacTBOPOB. 2. CpaBHEHHE CKOPOCTH UCTIAPEHHUS
BOJIbI, OZIEKOJIOHA U ATUJIOBOTO CIIUPTA € (PUIBTPOBAIBHON OyMary.

Tema 2. ATOMBbI XUMH4Y€eCKHX 3J1eMeHTOB. (10 4.)

ATOMBI Kak (popMa CyIIeCTBOBAHUS XUMHUYECKUX 3JIeMeHTOB. OCHOBHBIE CBEJCHHS O CTPOCHUH aTOMOB. J[0Ka3aTenbCcTBa CI0KHOCTH
ctpoenus atomoB. OnbIThl Pesepdopaa. [Inanerapuas Mmoaenb CTpOEHUsI aTOMa, aTOMHBIX SiZiep: TPOTOHBI M1 HEUTPOHBI.
OTHOcUTENbHAsI aTOMHas Macca. B3anMOCBA3b NOHATHI «IIPOTOH», KHEUTPOHY», KOTHOCUTENbHAS aTOMHAsI Maccay. Mi3MeHeHue uuciia
IPOTOHOB B SIZJpe aTOMa - 00pa30BaHNE HOBBIX XUMUYECKUX IEMEHTOB. VI3MeHeHe ynucia HEHTPOHOB B siJIpe aToma - 00pa3oBaHHe
n30TonoB. COBPEMEHHOE ONIPENEIEHUE TOHATUS «XUMUYECKHI 371IeMEHT». M30TOIbI KaK pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOT0 AJIeMEHTa. DJIEeKTPOHbI. CTPOEHHUE 3JEKTPOHHBIX 000JI0UYEK aTOMOB XMMHUUECKHX 3y1eMeHToB Ne 1-20 nmepuoanyueckoi
cuctemsl [. . Menneneena. [loHsTue o 3aBepiiieHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM CJIO€ (SHEPIE€TUYECKOM YPOBHE).
ITepuoaunueckas cucrema XxuMudeckux siemMeHToB Jl. M. MenaeneeBa u cTpoeHUE aTOMOB: (PU3NYECKUIT CMBICII ITOPSIKOBOTO HOMEpa
AJIEMEHTA, HOMepa IPYIIbI, HoMepa nepuoja. M3meHeHue ynciia JIeKTPOHOB Ha BHEITHEM JIEKTPOHHOM YPOBHE aTOMa XUMHYECKOTO
3JIEMEHTA - 00pa30BaHUE MOJIOKHUTEIBHBIX U OTPULIATEIbHBIX HOHOB. MIOHBI, 00pa3oBaHHbIE AaTOMaMU METAJIJIOB U HEMETAJIJIOB.
[TprunHBI H3MEHEHNS METANIMYECKUX U HEMETAJUIMUECKUX CBOWCTB B Iepuoax u rpynmnax. O6pa3oBaHre OMHAPHBIX COETUHEHUI.
[Tonsite 00 noHHOM cBsA3U. CxeMbl 00pa30BaHUs MOHHOM CBsI3U. B3anMopelicTBre aTOMOB XUMHUYECKHUX 3JIEMEHTOB-HEMETAIJIOB
MEXly co00M - 00pa3oBaHuE ABYXaTOMHBIX MOJIEKYJI IIPOCThIX BeulecTB. KoBaeHTHAs1 HEMIOMSIpHAsE XUMUYECKAs CBA3b. DJIEKTPOHHBIE
U CTpYKTypHBIE (popmyiibl. BzanmoelicTBe aTOMOB XMMHYECKUX YJIEMEHTOB-HEMETAILIOB MEX Iy COO0M - 00pa3oBaHne OMHAPHBIX
COEMHEHUI HEMETAJUIOB. DJIEKTPOOTPULIATENBHOCTD. [IoHATHE 0 KOBaJICHTHOU MOJIIPHOM CBsi3U. B3anmoaeiicTBre aTOMOB
XUMHUYECKHX 3JIEMEHTOB-METAJNIOB MKy COO0M - 00pa3oBaHuE METATUTMUECKUX KPUCTAUIOB. [loHATHE O METaITUYECKON CBA3H.
JlabopaTtopHble onbITEL. MOEIMPOBaHUE PUHIIUIA IEUCTBUS CKAHUPYIOIIETO MUKPOCKOIA.

Tema 3. IIpocTsie BemecTBa. ( 7 4.)

[lonoxeHue MeTaaIoB 1 HEMETAJJIOB B IEPUOJUYECKON CUCTEME XUMUUYECKUX 351eMeHTOB 1. 1. Menaeneesa. Baxnenmue mpocTsie
BEIIIECTBA — METAJUIBI: JKeJI€30, ATFOMUHHM, KalbIIMK, MarHu#, HaTpuii, kanuil. O0mue Gpusndeckre CBONCTBA METAJIIOB.
Baknelinme npoctele BELECTBA — HEMETAJIbI, 00pa30BaHHbIE AaTOMAMM KHCIIOPO/1a, BOJOPOA, a30Ta, cepsl, (hocdopa, yriaeposa.
CriocoOHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB K 00pa30BaHUIO0 HECKOJIBKUX MPOCTHIX BEIIECTB — AJIOTPONHUS. AJIOTPOIHbBIE
Moau(pUKaMK KUciIopoaa, pocdopa v 0s10Ba. MeTauinuecKkue 1 HeMETAJUIMYECKUE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTEIBHOCTh
JIEJICHUS IIPOCTHIX BEIECTB Ha MeTasulbl M HemeTaubl. [loctosiHHas ABoraapo. Konmmuectso Bemectsa. Moiss. MossipHas mMacca.
MounsipHblii 00BEM ra3000pa3HbIX BeulecTB. KpaTHble eMHMIIBI KOJIMYECTBA BEIIECTBA — MWIJIMMOJIb U KWIOMOJIb, MIJIJTUMOJISIPHAS



U KUJIOMOJISIPHASI MacChl BEIIECTBA, MUJLTUMOJISIPHBINA U KUJIOMOJISIPHBINA 00beMbl ra3000pa3HbIX BEIECTB. PacueTsl ¢ MCMOb30BaHUEM
MOHATUHN «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS MACCa», «MOJSPHBIA 00bEM ra30By», «YUCI0 ABOTAAPOY.

Hemonctpamuu. O6pa3usl MeTauioB. [lonydenue o3oHa. O6pasiibl 6€JI0r0 U CEPOro 0j0Ba, 6e0ro U KpacHoro gocdopa.
Hekoropble MeTaibl 1 HEeMETaJLIbl KOJIMYECTBOM BellecTBa 1 Mok, Mojies MoJIIpHOTo 00beMa ra3000pa3HbIX BEIIECTB.
JlaGopaTopHbliii onbIThl. O3HAKOMJIEHHE € KOJJIEKIIMEH MeTaI0B. O3HAKOMJIEHHE ¢ KOJLUIEKIIUEeld HeMeTa/UIOB.

Tema 4. CoenuHeHnsi XMMH4Y€CKHX 3JIeMeHTOB. (14 4.)

Cremnenp okucienus. OnpeeieHne CTeeHN OKUCIEHUS AJIEMEHTOB 10 XUMUIECKOi popmyie coequHenust. CoctaBnenue hopmy
OWHAPHBIX COSMHEHUH, OO CIOCO0 MX Ha3bIBaHMs. buHapHBIC COCTMHEHHMS: OKCUBI, XJIOPHUIBI, CYIbGUIbl 1 1p. COCTaBICHHE UX
dbopmya. [IpencraBurenu OKCUIOB: BO/AA, YTIASKHUCIBIN Ta3 U HETalleHast U3BECTh. [IpencTaBuTeny JeTy9nx BOJOPOIHBIX COCTUHECHHINA:
XJIOPOBOZIOpO ¥ ammuaKk. OCHOBaHUS, UX COCTaB U Ha3BaHUsA. PacTBOpUMOCTh OCHOBaHMiA B Bojie. Tabmuiia pacTBOPUMOCTH
TUIPOKCUJIOB U coJieil B Bojie. [IpeacTaBurenu mienodeii: THAPOKCUIAbLI HATPUS, Kalnus U Kanblus. [IoHATHE 0 KAYEeCTBEHHBIX
peakuusix. Unaukatopsl. 3MeHeHne OKpacKy MHIUKATOPOB B 1eI0uHOM cpene. KuciaoTel, ux coctaB u Ha3BaHus. Kiaccudukanms
kucioT. [IpeacrtaBuTenu KUCIOT: cepHas, ColsiHas U a30THasA. MI3MeHeHne OKpacKu MHANKATOPOB B KUCIOTHOU cpenie. Conu Kak
IIPOU3BOJIHBIE KMCJIOT U OCHOBaHM. MIX cocTtaB u Ha3BaHus. PactBopuMocTs conelt B Boze. [IpeacrtaBurenu cosieid: XJaopua HaTpus,
kapOoHat u ocdar kanpuus. AMopdHbIE U KPUCTAUTMYECKUE BEIeCTBA. MeXMONEKYspHbIe B3aUMOCHCTBUSA. TUIIBI
KPUCTAUIMYECKUX PELIETOK: HOHHAs, aTOMHAsl, MOJIEKYJIIPHAS] M METAJUIMYECKasi. 3aBUCUMOCTb CBOMCTB BEIIECTB OT TUIIOB
KPUCTAJUTMYECKUX PELIECTOK. BemecTsa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSI. 3aKOH ITOCTOSTHCTBA COCTAaBA ISl BELLIECTB
MOJIEKYJIIPHOTO CTpoeHus. YnucThle BenecTBa U cMecH. [IpuMepsl skUIKUX, TBEPABIX U ra3000pa3Hbix cMeced. CBOWMCTBA YMCTHIX
BellecTB U cMecer. X coctaB. MaccoBas 1 00beMHast 10JIM KOMIIOHEHTa cMecH. PacueTsl, CBsi3aHHbIE C HCTIOJIb30BAHUEM MOHSITHS
«J10TS».

Pacuernblie 3apaun. 1. Pacuer maccoBoit u 00beMHOMN J10JIel KOMITOHEHTOB CMECH BElIeCTB. 2. BrraucieHne MaccoBoO J07u
BEILECTBA B PACTBOPE 110 U3BECTHOM MacCe PaCTBOPEHHOI'O BEIIECTBA M MACCE paCTBOPUTEIIA. 3. BpiuncieHue Macchl pacTBOPSIEMOTO
BEILECTBA U PACTBOPUTENIS, HEOOXOIUMBIX JIJISl IPUTOTOBJIEHHSI ONPEACIEHHON MacChl pacTBOpa C U3BECTHOM MacCOBOM J10JIei
PAaCTBOPEHHOI'O BELIECTBA.

JemoncTpamun. O6pa3isl OKCUIOB, KUCIIOT, OCHOBAHUH U coJiel. MoJ1enn KpUCTAIUTHYECKUX PEIIeTOK XJIOPHIa HaTPus, aiMasa,
okcuna yriepoza (IV). B3peiB cMecu Bogopoaa ¢ Bozayxom. CiocoOsI pasaeneHus: cmecei. JMCTuiisius Bobl.

JlabopaTopHblie onbIThI: O3HAKOMIIEHUE C KOJUIEKIHEW OKCUA0B. O3HAKOMJIEHHE CO CBOMCTBAaMHU aMMuaka. KadecTBeHHast peakius
Ha yriekucislil ra3. Onpezaenenue pH pacTBOpoB KUCIOTHI, IeI04H U Bobl. Onpezenenre pH TMMOHHOTO U 0J109YHOTO COKOB Ha
cpese miogoB. O3HaKOMIIEHHE C KOJUTeKIMen conel. O3HaKOMIIEHHE C KOJUIEKIMEN BEIIECTB C PA3HbIM THUIIOM KPUCTAIIMYECKON
peuieTku. M3roToBiieHre MOJENe KpUCTAIUIMYECKUX petéToK. O3HaKOMIIEHHE ¢ 00pa3lioM TOPHOU MOPO/IbI.

Tema 5. U3MeHenus1 npoucxoasiiue ¢ semecrsamu. (11 4.)



[loHsATHE SIBIEHNI KaK U3MEHEHUH, TPOUCXOIAIINX C BEIIECTBAaMU. SIBIEHNUA, CB3aHHBIE C K3BMEHEHUEM KPUCTAJUIMYECKOTO CTPOEHUS
BEILECTBA MPHU MTOCTOSIHHOM €r0 COCTaBe, - (husndeckue ApieHus. Ou3nuecKkue IBICHUS B XUMUU: JUCTUIUISALNS, KpUCTAIIU3ALINA,
BbINIAPUBAHUE U BO3TOHKA BEUIECTB, HEHTpUPYTrUpoBaHUE. SIBNIEHNUS, CBI3aHHBIE C U3MEHEHUEM COCTaBa BEIIECTBA, - XUMUYECKUE
peakuuu. [Ipu3Haky u ycnoBus NPOTEKaHU XUMUYECKUX peakiuil. [loHsTre 00 3K30- ¥ SHIOTEPMHUUECKUX peakiusix. Peakiuun
TOPEHHUS KaK YaCTHBIN Cilydall SK30TEPMUYECKUX PEAKLUN, MTPOTEKAOIIUX C BBIACICHUEM CBETA. 3AKOH COXPAHEHHS MACChl BEILIECTB.
XuUMHUYECKHE YpaBHEHUs. 3HAaUEHUE UHAEKCOB U K03 duiineHToB. CocTaBiieHnE YpaBHEHUN XUMHUUECKUX PEAKIIUM.

PacueTsl Mo XMMHUECKUM ypaBHEHUAM. Perienne 3a1a4 Ha HaX0XI€HHE KOJIMYECTBA BEIIECTBA, MACChl MIIM 00beMa MPOAYKTa
peaKIuu Mo KOJIMYECTBY BEIIECTBA, MACCe WM 00bEMY HCXOIHOTO BelllecTBa. PacueTsl ¢ MCIOIB30BaHNEM MOHATHUS «JI0JIDY, KOTJa
MCXOJHOE BELIECTBO JAaHO B BUJIE PACTBOPA € 3aJaHHOM MaCCOBOM JOJIEW paCTBOPEHHOTI'O BEIIECTBA WIIM CONEPKUT ONPEACIIEHHYIO
oo mpuMecen. Peakiuu pasznoxenus. [lonarre o ckopoctn xuMudeckux peakuuil. Karannsatopsl. @epMEHTEI.

Peakuuu coennnenus. Katanurtnyeckue u HekatanuTuueckue peakuu. OOpatuMble 1 HeoOpaTUMbIE peakiuu. Peakiuu 3amMenieHusl.
DNEKTPOXUMHUYECKUN PsJT HAMIPSKEHUI METaJIOB, €r0 UCIIOIB30BaHUE ISl TPOTHO3UPOBAHUS BO3MOKHOCTH ITPOTEKAHUS PEAKIIUIA
MEXKly METaJUIaMU U PaCTBOPAaMHU KUCJIOT. Peakiium BBITECHEHHS OJTHUX METAJUIOB U3 PACTBOPOB UX COJIEN APYTMMH METAJUIAMMU.
Peaknun oOMena. Peakiun HedTpanu3anuu. Y clioBUs MIPOTEKaHUs peakluii oOMeHa B pacTBOpax /10 KOHI[A. THUIIbl XUMUYECKUX
peakiuii (1o Npu3HaKy «YMCIIO U COCTaB MCXOJIHBIX BEILIECTB U MPOJYKTOB PEAKIIMM») Ha MPUMEPE CBOMCTB BOAbI. Peakiius
PA3JI0KEHHUS - DIIEKTPOJIU3 BObL. Peakiinu coeIMHEHNs - B3aUMOJECHCTBHUE BOJIBI C OKCHIAMU METAJIIOB U HEMETAIIOB. [loHsATHE
«TUAPOKCHUAbY. Peakiiuu 3amMelienus - B3auMoIEMCTBUE BOJIBI C IIETOUYHBIMU U IIEJI0YHO3EMENIbHBIMU MeTajuiamMu. Peakiiun oomeHa
(Ha mpuMepe TUAPOIN3a CyIb(uaa ATFOMUHUS U KapOuIa KaJIbIlus).

Pacuernsblie 3axa4u.]. BeruncieHre o XuMU4eCKUM YPaBHEHHSIM MACChl WJIM KOJIMYECTBA BEUIECTBA M0 U3BECTHOM Macce WUiu
KOJIMYECTBY BEILIECTBA OJHOI0O U3 BCTYNAIOLIMX B PEAKIMIO BEIIECTB WM IPOIYKTOB peakuuu. 2. Beraucienne Macchl (KOJIMYecTBa
BelIeCcTBa, 00bEeMa) MPOIYKTa PEAKIIUU, €CJIM U3BECTHA MAcca UCXOIHOTO BEIIECTBA, COAEPIKAIIETO ONPEACICHHYIO OO IpUMEceH.
3. Beruucnenue macchl (KOJIMYECTBA BEIIECTBA, 00bEMA) MPOAYKTA PEAKIIMH, €CJIM U3BECTHA Macca pacTBOpa U MaccoBast 101
PAaCTBOPEHHOI'O BELIECTBA.

JemoncTpamuu. [Ipumeps! hu3ndeckux SBICHUN: a) MJIaBiIeHUE napaduHa; 0) BO3TOHKA oA WK OEH30HHOMN KUCIIOTHI; B)
pacTBOPEHHE IepMaHTraHaTa Kanus; T') TudPy3ust JyIIUCTHIX BEUIECTB C TOPSIIEH JIAMITOYKHA HaKaIMBaHUs. [IprMepbl XUMHUYECKUX
SBJICHUH: a) ropeHue Maruus, pocdopa; 0) B3auMOAEHCTBUE COMSTHON KHCIOTH C MPAaMOPOM HMJTU MEJIOM; B) MOTYYEHHE THAPOKCHAA
menu (II); r) pacTBOpeHHe MOTYYEHHOTO THAPOKCHIA B KUCJIOTaX; 1) B3aumoaeicTeue okcuaa meau (I1) ¢ ceproit kucioroit mpu
HarpeBaHuM; €) pas3yioKeHHe MepMaHraHaTa Kajus; ) B3auMoJIeicTBHE pa30aBI€HHBIX KUCIOT C METAIJIAMU; 3) Pa3oKEeHHE
NepoKCcHuaa BOJIOPOa; 1) SJIEKTPOJIU3 BOJIBI.

JlabopatopHble onbIThl. [IpokanuBaHue Meau B TUIAMEHHU CIIMPTOBKH WM TOPEJIKU. 3aMellleHne Meu B pacTBope xsopuaa menu (1)
HKEJIE30M.



Tema 6. PactBopenne. PacTBopbl. Peakniuu HOHHOT0 00MeHA U OKUCJINTEIbHO-BOCCTAHOBHUTEIbHbIE peakuuu. (16 4.)
PactBopenue kak pusuko-xumudeckuit npoiecc. [loHsTHe o ruapaTax u Kpucramioruaparax. PacrBopumocts. Kpusbie
PacTBOPHUMOCTH KaK MO/JIEJIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEP/IBIX BEIIECTB OT TeMneparypbl. HachlllleHHbIE, HEHACBIIIEHHbBIC U
MIePECHIIIEHHBIE PACTBOPHI. 3HAYECHUE PACTBOPOB ISl IPUPOJILI M CEIHCKOTO X03siicTBa. [ToHATHE 00 JEKTPOTUTHYECKON
JACCOIUALIMU. DJIEKTPOIUTHI U HEAJIEKTPOIUTHI. MEeXaHU3M AUCCOUMAIIMU YJICKTPOIUTOB C PA3IMYHBIM TUIIOM XMMHYECKOU CBA3HU.
CreneHb IEKTPOTUTHYECKON Tucconnanu. CUIIbHBIC U clla0ble JIEKTPOJIUThl. OCHOBHBIE MOJIOKEHUS TEOPUH AICKTPOJIUTHICCKON
nuccoranuu. MloHHbIe ypaBHEHHS peaKIuil. Y CIIOBUS MPOTEKAHUS PEaKIIMA 0OMEHa MEX Ty DJICKTPOIUTAMU JI0 KOHIIA B CBETE
MOHHBIX MpencTaBieHuil. Knaccudukanus noHoB u ux coictBa. Kucnotsl, ux knaccudukanus. Jucconuanus KUCIOT U UX CBOMCTBA
B CBETE TEOPHH IJIEKTPOIUTHUECKON AUCCONUAMU. MOJIEKYJISIPHBIE 1 HOHHBIE YPABHEHUS PEAKLIMMN KUCIOT. B3auMonencTBue KUCIOT
C METaJNIaMU. DJIEKTPOXUMHUYECKUH Psi/I HANIPSKEHUI METauloB. B3auMoaeicTBue KUCIOT ¢ OKCHIaMU MeTauioB. Bzaumopeiictue
KHCIIOT C OCHOBAaHUSMH — PEaKIus HehTpanu3anuu. B3anmoaeiicTBrue KUCIOT ¢ cosiMu. Mcroib3oBanue TabIUITbI paCTBOPUMOCTH
JUTSI XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KUCIOT. OCHOBaHMS, X Kiaccudukaiys. Jlucconuanusi OCHOBaHUM U UX CBOWCTBA B
CBETE TEOPHUH DIICKTPOJUTUUECKON JUCCoManny. B3anmMoaeicTBue OCHOBAHUM C KUCIOTaAMHU, KUCJIIOTHBIMU OKCHIAMU U COJISIMHU.
Hcnonb30Banre TaOIUIIBI PACTBOPUMOCTH JJIsI XapaKTEPUCTUKN XUMHUYECKUX CBOMCTB OCHOBaHUM. Pa3nokeHne HepacTBOPUMBIX
oCcHOBaHMM npu HarpeBaHuu. Comu, uxX KjaaccuPuKarus U JUCCOIMaIUs pa3IMIHBIX TUIIOB cojiei. CBONCTBA COJiel B CBETE TEOPUHU
AJIEKTPOJUTUYECKON TUCCOLMalU. B3anMoaerCcTBUE COJIEN ¢ METaJlJIaMU, YCIIOBUS IIPOTEKAHUs 3TUX peakuui. Bzanmonencreue
COJICH C KUCIIOTaMU, OCHOBAaHHUSMHU U coJsiMU. Mconib3oBaHKe TabIUIIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKU XMMUYECKUX CBOMCTB
cousieit. O600IIEeHnEe CBeACHNI 00 OKCHIaX, MX KIacCU(UKAIIMM U XUMUYECKUX CBOMCTBAX. [ €eHETHUECKUE PSAJIbI METAJIJIOB U
HeMeTallIoB. ['eHeTndeckas CBsI3b MEXY KJIacCaMy HEOPraHMYECKUX BelecTB. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
OKHCIUTENh U BOCCTAHOBUTEIIb, OKHCICHHE U BOCCTAaHOBJIEHHE. Peakiiny HOHHOTO 0OMEHa U OKUCIIUTEIbHO-BOCCTAHOBUTEILHBIE
peakiu. CoCTaBlIeHUE YPaBHEHUN OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUN METOIOM AJIEKTPOHHOTO Oatanca. CBoMCTBa
MIPOCTHIX BEMIECTB - METAJUIOB U HEMETAJUIOB, KMCJIOT U COJIEH B CBETE MPEACTABICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
IpoLeccax.

JdemoncTpauuu. VMcrbiTanue BEMIECTB U UX PACTBOPOB HA JIEKTPONPOBOJIHOCTD. JIBH)KEHNE OKPALLICHHBIX HOHOB B AJIEKTPUYECKOM
noJie. 3aBUCUMOCTBD JIEKTPOIIPOBOHOCTH YKCYCHOM KHCIIOTBI OT KOHIIEHTpaluK. B3anMoaeincTBre HMHKa ¢ Cepoil, COISTHOM
kuciotou, xsopugom meau (II). ['openue maraus. BzaumoaelicTBue XJIOPHOM U CEPOBOIOPOTHON BOJIBI.

JlaGopaTopHble onbIThI: B3anmoieiicTBHE pacTBOPOB XJIOPHIA HATPHUS U HUTpaTa cepedpa. [lonyueHue HepacTBOPUMOTO
TUIPOKCHUAA U B3aUMOJICHCTBUE €T0 C KUCI0oTaMU. B3auMoieiicTBHE KUCIOT C OCHOBaHUSMH. B3anmMoAeicTBUE KUCIOT C OKCUIAMHU
MeTaJuI0B. B3anMoielicTBHE KUCIIOT ¢ MeTaJulaMu. B3anMoelicTBue KUCIIOT ¢ COISIMHU. B3anMoielcTBUE 1ICJI0OUeH ¢ KUCIIOTaMHU.
B3aumopencTBre 1mienoyen ¢ OKCUIaMu HEMETAIUIOB. B3anMoiencTBre mienoyen ¢ cosiMu. [loiydenrue u CBOMCTBAa HEPACTBOPUMBIX
OCHOBaHUM. B3aumoJielicTBE OCHOBHBIX OKCHJOB C KMCJIOTaMu. B3anMoaeicTBre OCHOBHBIX OKCHJIOB ¢ BOJAOM. B3aumMonencTeue



KHCJIOTHBIX OKCHJIOB C LIeJI04YaMu. B3auMoaencTBie KUCIOTHBIX OKCUAOB C BOAOW. B3anmonaeicTBrue conel ¢ KUCIOTaMMU.
BzaunmopeiictBue cotien ¢ menoyamMu. BzanmoaencTBue cosie ¢ CoJisiMi. B3anMoIecTBHE paCTBOPOB COJIEN C METAJIAMM.
Tema 7. CBoiicTBa pacCTBOPOB JIEKTPOJIMTOB.
HoHHbIe peakiyu. Y CI0BUS TEUEHNS XUMUYECKUX PEAKIIUN MEXIY pacTBOPAMHU AJIEKTPOJIUTOB 10 KOHIA. CBOKCTBA KHUCIIOT,
OCHOBAaHHI, OKCUOB, U CoJiel. Pelienne skcnepuMeHTaabHbIX 3a1a4.
PedaexcuBnas ¢asa. FitoroBoe noBTropeHue, 1€MOHCTPALUMS JTUUYHBIX JOCTHKEHUN y4alIAXCH.

9 kaacc.
Tema 1.BBenenue. O01mas xapakTepuCTHKA XMMHUYECKHUX 3JIEMEHTOB M XMMHU4YeCKUX peakuuil. [lepuonnyeckuii 3aKoH u
Ilepuoanueckasi cucrema xummnueckux 1emenToB /. U. Menneneesa (9 4).
XapakTepucTUKa 3JIEMEHTA 0 €ro MoJjoKeHuro B Ilepuoanyeckoit cucteme xumuueckux anemeHToB 1. . Menneneesa. CBoiicTBa
OKCHUJOB, KUCJIOT, OCHOBAHUM U COJIEW B CBETE TEOPUHU IICKTPOJIUTUUECKON JUCCOLMALIMU U OKUCIIEHUSI-BOCCTAaHOBIICHUS. [loHATHE O
NEPEXOIHBIX dNieMeHTax. AMpoTepHOCTb. ['eHeTnyeckuil paa nepexogHoro snemMenta. [lepuoanueckuit 3akon u [lepuonnueckas
cucremMa XumMudeckux 3iaemMeHToB . M. MenneneeBa. XuMnuueckas Oprauu3anus KUBOW U HEKUBOU NPUPOAbl. XUMUYECKUN COCTAB
a7ipa, MAaHTHH U 36MHOM KOpbl. XMMUYECKHE AIEMEHTHI B KJIETKaX *KUBBIX OPraHU3MOB. Makpo- 1 MUKpoasieMeHThl. O0001IeHne
CBEJICHUI 0 XMMHUYECKHX peakuusax. Knaccudukanus XMuMUYECKUX peakIiil Mo pa3IuyHbIM MPU3HAKAM: «YHUCIIO U COCTaB
pearupyromux 1 00pa3yronmxcs BEMIECTBY, «TemI0BON d3((dEKT», «HAPABICHUE), «KM3MEHEHHUE CTETIEHEW OKUCIIEHUS SJIEMEHTOB,
00pa3yIoluX pearupyolre BelecTBay, «haza», «MCnoab30BaHue KaTanu3aTopay. [IoHATHE 0 CKOPOCTH XMMUYECKON peaKIuu.
®dakTopbl, BAUSIONIME HA CKOPOCTh XMMUYECKUX peakiuil. Katanuzaropsl u katanu3. UHrHOMTOpsl. AHTHUOKCHIAHTHI.
JdeMoHcTpanmu.
Paznuuanbie hopmer Tabmuiet JI. . MenaeneeBa. Moaenn aToMoB 351eMeHTOB 1—3-10 iepro10B. Mojienb CTpOSHUS 36MHOTO ITapa
(momnepeuHbli pa3pe3). 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEAKIMU OT MPUPObl PEarupyroluX BEIEeCTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN pEaKIUU OT KOHLIEHTPALUN PEAarupyronIuX BEeIIEeCTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKLIUHU OT IUTOIIA N
CONPUKOCHOBEHUS PEarupyroIInX BEIECTB (CKUIAIIUHI CI0K»). 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEAKLUU OT TEMIIEPATypPbl
pearupyrouux BemecTB. | OMOreHHbIN U reTeporeHHbIi kaTanu3bl. DepMeHTaTuBHbIN KaTanu3. urubuposanue.
Tema 2. Metasibi (20 4)
[Tonoxenune merannos B Ilepuognueckon cucreme xumuyeckux 35eMeHToB 1. M. MenaeneeBa. Merannundeckass KpUCTAIIINYECKAS
penieTka 1 MeTajlinyeckasi XuMmuueckas cBsizb. O0ume ¢puszndeckue cBoiicTBa MmetamioB. CriiaBbl, UX CBOMCTBA U 3HAUCHUE.
XHUMUYECKHE CBOMCTBA METAJUIOB KAK BOCCTAHOBUTEIIEH, a TAKKE B CBETE UX MOJIOKEHUS B DJIEKTPOXUMHUUECKOM DAY HAPSIKEHUN
MetauioB. Kopposus metaisioB u ciocoObl 00pb0bI ¢ Heil. MeTtamibl B ipupoze. O0ume crnoco0bl UX MOTyUYESHHUS.



OO61ast XxapakTepuCTHKa MIEJIOYHBIX MeTaioB. MeTamisl B ipupoae. O0uue crnocoosl ux noinydenus. Ctpoenue atomos. Lllenounsie
MeTaslIbl — MPOCThIE BellecTBa. BaxHel e coeuHeHus MEI0YHbIX METANIOB — OKCHU/IbI, TUAPOKCHUIBI U COJH (XJIOPHUIbI,
KapOOHaThl, CyJIb(}aThl, HUTPATHI), UX CBOICTBA U MPUMEHEHUE B HAPOJHOM X03siicTBe. KanuitHbie yaoOpeHus.

OO61ast xapakTepucTHKa 31eMeHTOB riaaBHoi noarpynisl I rpynmel. Ctpoenue atomoB. Lllenouno3emenbHbie METaIbI ~-IPOCTHIE
BellecTBa. BaxkHeiime coeIMHEHUS 111€TI0YHO3EMENIbHBIX METAJIJIOB ~OKCHIbI, TUPOKCHUIBI U COJIU (XJIOPUJIbI, KApOOHATHI, HUTPATHI,
cynbdatsl, pocdatel), UX CBOMCTBA U MPUMEHEHHE B HAPOJAHOM X03siicTBe. AmomMuHuil. CTpoeHue aroma, pu3ndecKue u
XUMUYECKHE CBOMCTBA MPOCTOro BemecTBa. COeMMHEHNS ATFOMUHUS - OKCHJT U THAPOKCHU, MX aM(POTepHBI xapakTep. BaxHeimme
conu amomunus. [Ipumenenne antomunus u ero coennnenuii. XKeneszo. Ctpoenue aroma, GU3NUECKUe U XUMUYECKUE CBOMCTBA
npocroro Beniecta. I'eneTnueckue psaabl Fe™ u Fe™ | Baxknelinue comu xesesa. 3HauEHUE jKelle3a U €ro COeAMHEHHI IS TIPHPOIbI
Y HapOJHOTO XO351CTBa.

JdeMoHcTpanuu.

OOpa3ipbl MET0YHBIX U HIEIOYHO3eMETbHBIX MeTaluioB. O0pasiibl criiaBoB. B3anMonelicTBrue HaTpus, JIUTUS U KaJbIHS C BOAOH.
B3aumoneiicTBue HaTpust U MarHusi ¢ KUciaopoaom. Biaumopelicteue metamioB ¢ Hemeraiuiamu. [lonyuenne rupokcuios xenesa (1)
u (I10).

JlaGopaTopHbIe ONbITHI.

B3anmoneiicTBre pacTBOPOB KUCIOT U colel ¢ MeTtaimiaMu. O3HaKOMIIEHHUE C pyJaMu keje3a. OKpalivBaHUe IIJIaMEHH COJISIMU
HIEJI0OYHBIX MeTauioB. B3aumoaeicTeue kanpuus ¢ Boaou. [lonydenue ruapokcuaa Kaablus U UCCIEA0BAHUE €TI0 CBOMCTB.
[TonyueHne ruIpoKCHIA ATTFOMUHHUS U UCCIIEA0BAHUE €ro CBOMCTB. B3anmoneiicTBre xkenesa ¢ coyitHou kuciaotoi. [lomyduenue
ruapokcuioB xenes3a (II) u (IIl) u uzydyenue ux cBOMCTB.

Ipakrukym 1. CBoiicTBa MeTAJLIIOB U MX coeauHenuii (3 u)!

1. Ocy1iecTBieHue NEMOYKA XUMUYECKUX ITpeBpanieHuid. 2. [ToyyeHnue u cBoiicTBa coequHeHn MmeTasuioB. 3. Pelienue
HKCIEPUMEHTAIIBHBIX 33/1a4 HA PACIIO3HABAHUE U MOJyYEHUE COEAUHEHNN METAIIOB.

Tema 3. Hemeraminl (27 4).

OO01mast xapakTepuCcTHKa HEMETaJIOB: mojokeHue B [lepuoandeckoii cucreme xumudeckux dyeMenToB J1. Y. Menneneena,
0COOEHHOCTH CTPOEHUSI aTOMOB, JIEKTPOOTpHUIIATEIHHOCTH (D0) Kak Mepa «HeMeTaumaHoCcTHY, psag 0. Kpucrammueckoe
CTPOEHHE HEMETAIIIOB — MPOCTHIX BEWECTB. AitoTponus. Pu3ndecKre cBoMcTBa HeMETaIOB. OTHOCUTEIBHOCTh MOHATUI
«meTam u «Hemetaw. Bogopoa. [lonoxenne Bonopoaa B Ilepuonnueckoit cucreme Xxumuieckux sneMenToB /. . MeHneneena.
Crpoenune atoMa 1 MOJIEKyJibl. DU3NUECKNE U XUMHYECKHE CBOMCTBA BOJIOPO/IA, €0 MOJyYEHUE U TPUMEHEHHUE.

Bopna. Ctpoenue monekyinbsl. Bonoponnas xumuyeckas cBsi3b. @U3nyeckre CBOMCTBA BOJAbl. AHOMAJIUK CBOMCTB BOJIBI.
['unpodunbHbie U TUAPOGOOHBIE BElECTBA. XUMUYECKHUE CBOMCTBA BOJIbl. KpyroBopoT Bojibl B ipupoae. BogoouncTtka. Aspanus
BOJbI. bbITOBBIE PrIbTpHI. MUHEpaIbHbIE BOBI. JucTriinpoBanHas Boja, €€ noixydyeHue u npuMmeHenue. OO1as xapakTepucTuKa



rasioreHoB. CTpoenue atomoB. [IpocThie BelliecTBa U OCHOBHBIE COEIMHEHUS TAJIOTEHOB, UX cBoiicTBa. CBeNeHUs 0 XJlope, Opome,
¢dTope u Hone. [I[puMeHeHre rajloreHoB U UX COEIMHEHUN B HApOoAHOM Xo3siicTBe. Cepa.

CtpoeHue aToMa, aJlJIoOTPOIUs, CBOMCTBA U TpUMeHeHne pomoudeckoi cepbl. Oxcubl cepol (IV) u (VI), ux nonydenue, CBONCTBA U
npuMeHeHue. CepHasi KUCIIOTa U €€ COJIM, NX IPUMEHEHUE B HAPOAHOM X0351icTBE. 1 IpON3BOACTBO CEpHOM KUCIIOTHI.

A30T1. CTpoeHuE aToMa U MOJIEKYJIbI, CBOMCTBA IMMPOCTOTO BElIECTBA. AMMMAK, CTPOEHUE, CBOMCTBA, NOJIydyeHne U npuMeHenue. Coinu
aMMOHUsI, MX cBoMcTBa U npuMeHeHue. Okcusl azota (I1) u (IV).

A30THas KMCJOTa, €€ CBOICTBA U NpUMeHEeHHe. HUTpaTel 1 HUTPUTHI, IpoOIeMa UX COAEPIKAHUS B CEIbCKOXO03CTBEHHOM
npoaykuun. A3otHsie ynoopenus. ®ocdop. CTpoenue aroma, aluIoTPOIUs, CBOMCTBA OJIOT0 M KpacHOTO docdopa, UX MpUMEHEHHE.
OcHoBubIe coequuenust: okcun hocdopa (V) u oprodocdopnas kuciora, pochatsl. DochopHbie y10OpeHuUs.

VYrnepoa. Ctpoenue aToma, aJuioTponws, cBolicTBa Moaudukaruii, npumererune. Oxcuast yraepona (I1) u (IV), ux coiictBa n
npuMmeHnenue. KapOoHaThl: KaJabIUT, CO/Ia, MOTAIl, UX 3HAY€HUE B IPUPO/JIE U KU3HU YEJIOBEKA.

Kpemuuii. Ctpoenue atoma, KpUCTAIUIMYECKUN KPEMHUM, €ro cBoicTBa n npumeHenue. Okcun kpemuus (IV), ero npuponasie
pa3HOBUIHOCTH. CHIIMKAThI. 3HAYEHUE COEIMHEHNI KPEMHHMS B )KMBOUW M HEKMBOW nTpupoe. [IoHaTHE 0 CHIITMKATHOM
IPOMBIIUIEHHOCTH. JleMoHcTpanuu. O0pasiibl rajloreHoB - MPOCTHIX BElIecTB. B3anmoielicTBre rajJoreHoB ¢ HaTpUeM, C aJTlOMUHHUEM.
BriTecHeHue xiopoM Opoma Wi MO/a U3 pacTBOPOB UX coiei. B3anMozeicTBre cepbl ¢ MeTamiaMu, BOJOPOAOM U KHCIOPOIOM.
B3anmoneiicTBre KOHUEHTPUPOBAHHOM a30THOM KUCJIOTHI ¢ MeIbtO. IIoriionieHre yriieMm pacTBOPEHHBIX BEIIECTB UJIU T'a30B.
Boccranosnenue meau u3 ee okcuza yriem. O0Opasibl IpUPOAHBIX COEIMHEHUN XJI0pa, cephl, pocdopa, yriepona, KpeMHHUS.
OO0pa3ipl BAXKHEUIIIKX I HAPOJIHOTO X035UCTBA CyNb(PaToB, HUTPATOB, KapOOHATOB, hocdaToB. OOpasibl CTEKIIA, KEPAMUKH,
LIEMEHTA.

JlabopatopHbie onbIThI. [lonyueHue u pacrno3HaBanue Bogopoja. VccnenoBanne moBEpXHOCTHOTO HATsHKEHUS BOAbL..PacTBopeHue
nepMaHTaHaTa Kajus WM METHOTO Kynopoca B Boae. ['mapararus 06e3BoxeHHOro cyiabhara meau (I1). M3roroBneHue rumcoBoro
orneyaTka. O3HAKOMIIEHHE C KOJUIEKIUEH ObITOBBIX (huabTpoB. O3HAKOMIIEHHE C COCTAaBOM MHUHEpaIbHOI Bobl. KauecTBeHHas
peakuus Ha rajnoreHua-uoHbl. [loayuyeHue u pacno3HaBaHue KUCIOpoaa. ['opeHne ceprl Ha Bo3ayXxe U B Kuciopoae. CoiicTBa
pa30aBieHHOI CepHOU KUCIOTHL. M3ydueHune cBoiicTB amMuaka. Pacmo3HaBanue conelr aMmMmoHus. CBOMCTBa pa30aBIeHHON a30THOM
KHUCIIOTHL. B3auMoeiicTBue KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI ¢ MeIbio. ['openne gocdopa Ha BO3yXe U B KHUCIOPOJIE.
PacnioznaBanue ¢ocdaros. ['openue yris B kucnopoae. [lomyuenue yroapHONU KUCIOTH U U3y4deHHe ee cBOMCTB. [lepexon
KapOOHATOB B rupokapOoHaThl. Paznoxkenue rugpokapOoHaTa HaTpus. [lodyyeHne KkpeMHEBON KUCIIOThI U U3YyUYEHUE €€ CBOMCTB.
IpakTukyMm 2. CBolicTBa coeMHEHUI HeMeTALI0B (2 4)!

Pemenue skcniepuMeHTanbHbIX 3a1a4 o Teme « Hemeramiby. Ilonydyenue, cobupanue u pacrio3HaBaHKUE ra3oB.



Tema 4. O0001eHNE 3HAHUH 110 XUMHUM 32 KYPC OCHOBHOM IIKOJIBI. (7 1)

[Tepuonuueckuii 3axkoH u [lepruoanueckas cucrema xumuueckux 3eMeHToB 1. . MenneneeBa. ®U3NYECKUAN CMBICI TTOPSAIKOBOTO
HOMeEpa JIEMEHTA, HOMEPOB MEPHO/Ia U TPYIIbl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB AJIEMEHTOB U UX COCIMHEHUI B MEPUOIAX U
rpynmnax B CBETE MPEACTABICHUN O CTPOCHUU aTOMOB 3JIEMEHTOB.
3HauyeHUE IEPUOIUUECKOTr0 3aKOHA. BHIbI XUMHYECKUX CBA3€U U TUIIBI KPUCTAIIIMYECKUX PEIIETOK. B3aUMOCBSI3b CTPOCHUA U
CBOMCTB BemecTB. Knaccudukarus XuMUUeCKUX peakiiuii Mo pa3InyHbIM MIPU3HAKaM (YUCIIO U COCTaB Pearupyrommx 1
00pa3yromuxcs BEMECTB; HATMYKE TPaHUIILI pasnaena ¢as; TeroBoi 3G heKT; n3MEeHEeHNe CTENeHeH OKUCIICHUST aTOMOB;
WCIIOJIb30BAaHUE KAaTaIM3aTopa; HanpaBieHne MpoTekanus). CKOPOCTh XUMHUECKUX PEAKIMd U (PaKTOPHI, BIMSIONTUE HA HEE.
OOpaTUMOCTh XUMUYECKUX PEAKITUI M CTIOCOOBI CMEIIEHUST XUMUYIECKOTO paBHOBecHs. [IpocThie u crioskHbIe BemecTBa. MeTauibl u
HEMeTaJUIbl. ['eHeTu4ecKue psJibl MeTalljia, HeMeTalla U IEPEXoJHOro Metauia. OKCUIbIM THAPOKCHUIbI (OCHOBAHUSI, KUCIIOTHI,
am(poTepHBIC THAPOKCUIBI), cold. X cocTaB, kiaccuukanus u 001mue XMMUIECKUe CBONCTBA B CBETE TEOPHUH IIEKTPOJIUTUIECKON

U CCOLUALUU
3. TemaTn4eckoe IJIAHUPOBaHHE, B TOM YHCJIe ¢ y4eTOM padoyeil mporpaMmMsbl BOCIIMTAHUSA
C YKa3aHHeM KOJIMYeCTBA 4YaCOB, OTBOJAMMBIX HA OCBOCHUE KaK10H TeMbI

Ne | Pazgenbl, TeMbI TpOrpamMMBl OO11ee KOIMYECTBO Hcnonbs30BaHne BOCIIUTATEILHOTO NOTEHIIMAIIA YPOKA,

n/n 4acoB JUISL peajiu3aliy 3a4a4d IporpaMMbl BOCIIUTaHHUS
(ocHOBOMOJIAraroIMe UAEH BOCIUTAHUS, BUABI U
(bOpMBI 1ESITETHLHOCTH)

Xumus. 8 kinace
1 | BBenenue 6 Bocrninuranue akTUBHOW )XKM3HEHHOM MTO3ULINH,
T A 10 HPaBCTBEHHO-ITUYECKUX IPUHLUIIOB U IIPUBBIYEK,
TOMBI XUMUYECKHUX HJIEMEHTOB
0 CCKHIX SJICMEHTO yOeXA€HHOCTH B TOM, YTO IPUMEHEHHE MTOJTYUYEHHBIX

3 | Hpoctsie BemecTsa 7 3HAHUW U YMEHUH 10 XUMUH SBJIETCS OOBEKTUBHOM
HEOOXOMMOCTBIO JUIsl 6€301acHOM paboTHI C

4 | CoequHeHNs XUMUYECKHUX DJIIEMEHTOB 14 BEILIECTBAMU M MaTePHAIAMHU B ObITY U Ha
pOU3BOACTBE. BocnuTanue KyJabTypbl MBILIJIEHUS U

5 N3menenus npoucxojsinue ¢ Bemectsamu | 11 p A YIBTYp

peun, MO3HABATEIHLHOTO HHTEPECa K Y4COHOMY




PactBopenue. PactBopsl. Peakninn HOHHOTO
0o0OM€Ha ¥ OKUCITUTENILHO-
BOCCTAHOBUTEJIbHBIC PEAKLINH.
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peIMETy, Yepe3 BBITIOTHEHUE TPYIITIOBBIX U
WHIMBUIYAIBHBIX TPOEKTOB, MPAKTHYECKUX H
Ja00paTOPHBIX pabOT, OpraHU3aIU0 pabOTHI C
TEKCTaMHU Y4COHHMKOB, 3a/laHUi B paboueii TeTpaau, B

HTorosoe noBTopeHue, 1EMOHCTPAIIHS 4 X0JI€ KOTOPBIX Y 00YUaIOIIUXCSl Pa3BUBAIOTCS
JUYHBIX NOCTHKCHUH yHALINXCS. CIOCOOHOCTH K COTPYAHUYECTBY, OOIIEHNI0, paboTe B

KOJUIEKTHBE. BocrmTanue naTpuotusma, JIF0OBH K
Hroro 68

Ponune.

Xumus 9 kinace

Brenenue. OO1as xapakTepucTHKa 9 Bocnuranue Tpynonto6usi, CO3HaTENbHOTO,
XUMHUUYECKUX IJIEMEHTOB U XUMHUYECKUX TBOPYECKOTO OTHOIIEHUS K 00pa30BaHUIO U TPYLY,
peakui. [lepuoanyecknii 3aK0H U MOJITOTOBKA K CO3HATEILHOMY BBIOODPY Mpodeccuu.
MEPUOANYECKAS] CUCTEMA XUMHUYECKUX BocnuTanne 3K0JI0rH4eCKON KYJIBTYPBbI, KyJIbTYpPbI
anemeHToB [[.11. Menneneena. 3I0pOBOTO M 0€301acHOTO 00pasa KU3HH, [ICHHOCTHOTO

OTHOLUEHUS K PEKPACHOMY, (POPMUPOBAHUE OCHOB
MeTans 20 . peKp Y, bopmup

ACTETUYECKON KyNbTypbl. Bociutanue KynbTypbl
Hewmerasmibl 27 MBILIJICHUS U peYH, II03HAaBaTEIBbHOI0 UHTEpPECa K

” 4yeOHOMY IIPEIMETY, Yepe3 BBINOIHEHUE TPYIIOBBIX U
O0001eHne 3HaHu# 0 XUMHH 32 KYpC 10 Y Y HPEAMETY, HCP by
. VHJMBUAYAJIbHBIX TPOEKTOB, TPAKTUYECKUX U

ocHoBHOI1 nikoabl. [Togroroska x ' A.

71a060paTOpPHBIX paboT, OpPraHU3aIUI0 PadOTHI C
Hroro: 66 TEeKCTaMU YYE€OHUKOB, 3aJJaHUi B pabouelt TeTpaau, B

X0J1€ KOTOPBIX Y O0YyJarOIINXCsl Pa3BUBAIOTCS
CIIOCOOHOCTH K COTPYITHHYECTBY, OOIIIECHHUIO, padoTe B
KOJUICKTHBE.






