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1.Ilnanupyembie o0pazoBaTesibHbIC Pe3yJbTAThl OCBOCHUSA XUMMU s
yuyamuxcs 8 -9 kiaccos.
JInyHOCTHBIE pe3yJIbTAThI:

1) BociTaHUE POCCUICKON IpakIaHCKON MICHTUYHOCTHU: MATPUOTU3M, YBaKEHUE
Kk OTedecTBy, IPOLLIOE U HACTOSIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccny;
OCO3HAHHE CBOEU 3THUYECKOMW MPUHAIIEKHOCTH, 3HAHUE UCTOPHH, SI3bIKA,
KYJIBTYPBI CBOETO HApOJ1a, CBOETrO Kpasi, OCHOB KYJBTYPHOI'O HacJIeIUsl HAPOJAOB
Poccun n yenoBeyecTBa; yCBOEHUE T'yMaHUCTUYECKUX, IEMOKPATUYECKUX U
TPaJAULUOHHBIX HEHHOCTEN MHOTOHAI[MOHAJIBHOTO POCCUMCKOr0 OOIIECTBA;
BOCIIMTaHHWE YYBCTBA OTBETCTBEHHOCTH U J0Jira nepen Poaunoii;

2) opmupoBaHKEe OTBETCTBEHHOI'O OTHOIICHUSI K YYEHUIO, TOTOBHOCTH U
CIIOCOOHOCTH 00YYAIOUIUXCSl K CAMOPA3BUTHIO M CAMOOOPa30BAHHIO HA OCHOBE
MOTHBAIUU K 00YYEHUIO U MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO
JanbHeHIed HHINBUYAIbHON TPACKTOPUH 00pa3oBaHus Ha 6a3e OPUEHTUPOBKU B
mupe npodeccuit u npodeccHoHaIbHBIX TPEANOYTEHHM, C YUeTOM YCTOMYUBBIX
MO3HABaTEIbHBIX HUHTEPECOB, a TAK)KE Ha OCHOBE (POPMUPOBAHUS YBAKUTEIHHOTO
OTHOLLUEHHUS K TPYlY, PA3BUTHUS ONBITA YYACTHSI B COL[UATIBHO 3HAUMMOM TPYIE;

3) bopmupoBaHUE LIETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHUKH,
YUUTHIBAIOIIETO COIUATBHOE, KYJIBTYPHOE, SI3bIKOBOE, IyXOBHOE MHOT000Opasue
COBPEMEHHOT'0 MUPA;

4) popmupoBaHre OCO3HAHHOTO, YBAXKUTEIHHOTO U TOOPOXKENATEITHHOTO
OTHOLLIEHHUS K JPYTrOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYIIBTYPE,
A3bIKY, BEpE, IPAKIAHCKON NO3ULIUH, K UCTOPHUH, KYJIbTYpE, PEIUTHH, TPAIULIHIM,
A3bIKaM, LIEHHOCTSIM HapoA0B Poccuu 1 Hapoa0B MUpa; TOTOBHOCTHU U
CIIOCOOHOCTH BECTH JIUAJIOT C IPYTHUMHU JIFOJABMH U IOCTUTATh B HEM
B3aUMOIIOHUMAHHUS;

5) ocBOEHHE COIUMATBHBIX HOPM, IIPABUII MIOBEICHHUS, pOJiel U (HOPM COLIUATTEHOM
KU3HU B TPYIIaxX U cOOOIIEeCTBaX, BKIIOUAsl B3POCIbIE U COLIMAIIbHbBIC
COOOIIEeCTBa; YyYaCTHE B IIKOJIBHOM CaMOYTIPABIEHUU U OOIIECTBEHHOM )XKU3HU B
Ipejiesiax BO3PacTHBIX KOMIIETEHIIMN C YYETOM PETHOHAIBHBIX, STHOKYJIBTYPHBIX,
COIMAJIBHBIX ¥ YKOHOMUYECKUX 0COOCHHOCTEI;

6) pa3BUTHE MOPAITHLHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIIEHUU MOPATbHBIX
mpo0IeM Ha OCHOBE JTMYHOCTHOTO BBIOOPA, (POpMUPOBaHNE HPABCTBEHHBIX YYBCTB
¥ HPABCTBEHHOTO TOBEACHMS, OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIICHHUS K
COOCTBEHHBIM MOCTYIKAM;

7) dopmupoBaHNE KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B OOIIICHUH U
COTPYJAHUYECTBE CO CBEPCTHUKAMM, JAE€THbMHU CTApUIETo U MJIAJIIIET0 BO3pacTa,
B3POCIIBIMU B Mpollecce 00pa30BaTeNIbHOM, 00IECTBEHHO MOJIE3HOM, yu4eOHO-



HCCJIEe10BATEIbCKOM, TBOPUECKON U APYTHX BUJIOB JAEATEIBHOCTH;

8) hopmupoBaHUe ICHHOCTH 37J0POBOr0 M 0€30MaCHOro 00pa3a KU3HU; YCBOCHUE
MIPaBUJI HHIUBUIYATHHOTO M KOJIJICKTUBHOTO 0€301TaCHOTO MTOBEACHUS B
YpE3BBIYAWHBIX CUTYAIUAX, YIPOKAIOMIUX KU3HU U 3[I0POBBIO JIFOICH, TPaBUII
MTOBECHUS Ha TPAHCIIOPTE U HA JJOPOTaX;

9) hbopmupoBaHHE OCHOB 3KOJIOTMYECKON KYJIbTYpPbl COOTBETCTBYIOILIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIJICHHSI, PA3BUTHE OIBITA
HKOJIOTUYECKH OPUCHTHPOBAHHOHN pe(pieKCMBHO-OIIEHOYHOH M MPaKTUIECKOM
AESTELHOCTH B KU3HECHHBIX CUTYAIHIX;

10) oco3naHue 3HAYEHUS CEMbH B )KU3HU YEJIOBEKA U OOIIECTBA, MPUHSTHE
IIEHHOCTH CEMEWHOM KM3HU, YBAKUTEIIBHOE U 3a00TJIMBOEC OTHOIIECHUE K YJIEHAM
CBOEH CEMBbH;

11) pa3BUTHE ACTETUYECKOTO CO3ZHAHUS YEPE3 OCBOCHUE XYA0KECTBEHHOIO
Hacyenus HapoaoB Poccuu u Mupa, TBOPUYECKOM AEATEIIBHOCTH 3CTETUYECKOTO
Xapakrepa.

MeTanpeaMeTHble pe3yJbTaThI:

PeryasituBubie Y'Y /1

1. YMeHue caMocTosTeIbHO ONPEeIATh eI 00yUeHUs, CTaBUTh U

dbopMynrpoBaTh HOBBIE 3a7]a4M B y4eOe U MO3HABATEIbHON JesATEIbHOCTH,
pa3BUBATh MOTHBBI U MHTEPECHI CBOEH MO3HABATENBHOM €SI TEIbHOCTH.
OOyJaronuics CMOXKeT:
-aHaTM3UPOBATh CYIIECTBYIONINE U TUIAHUPOBATH OynyIIHe 00pa3oBaTEIbHbIC
PE3YNIbTATHI;
-UICHTH(UIIHPOBATH COOCTBEHHBIE TTPOOJIEMBI U OIIPEACIISITh TJIaBHYIO ITPOOJIeMYy;
-BBIJIBUTaTh BEPCUU PEIICHUS MPOOIEMBI, POPMYITHUPOBATH TUIIOTESHI,
MPEABOCXUIIATh KOHEUHBIN PE3YIbTAT;
-CTaBUTbH LIEJIb JIEATEIIbBHOCTH Ha OCHOBE OIPEIEIEHHON MPOOJIEMbI U
CYILIECTBYIOIIMX BO3MOKHOCTEN;
-(opmynupoBaTh yueOHBIC 33141 KaK IIard JOCTHXKEHUS MOCTaBICHHOM 1IETTH
NEeATEIbHOCTH;
-000CHOBBIBATH 11EJIEBbIC OPUEHTUPHI U IPUOPUTETHI CCHUIKAMU Ha TICHHOCTH,
yKa3bIBas 1 000CHOBBIBas JIOTHUYECKYIO MOCIE0BATEILHOCTD 1IAr0B.

2.YMeHHe caMOCTOSITENIbHO TUIAHUPOBATh MyTH JOCTHKEHHUS TIeJIeH, B TOM
quClie aJbTepPHATUBHBIC, OCO3HAHHO BHIOMpaTh Hanbonee 3pheKTUBHBIE CTIOCOOBI
pelieHns y4eOHbIX U MO3HABaTEIbHbIX 3a7a4. O0y4alommiics CMOKET:
-OMpeesaTh HEOOX0IUMbIE IEUCTBUE(S1) B COOTBETCTBUU C yUeOHOU U
MO3HABATEIBHOM 3a/1a4€il U COCTABIISITh AITOPUTM UX BBITOJIHEHUS;
-000CHOBBIBATh U OCYIIECTBISATH BBIOOP Hanbosiee 3(heKTUBHBIX CLIOCOOOB
pelieHns y4eOHbIX U MMO3HABATEIbHbIX 3a]1a4;



-OIPeIeIATh/HAXO0IUTh, B TOM YHCJIE U3 MPEI0KEHHBIX BAPUAHTOB, YCIOBUS IS
BBINIOJIHEHUS Y4eOHON U O3HABATEIbHOM 3a]a4H;
-BBICTPANBATh KU3HEHHbIE TUIAHBI HA KPATKOCPOUHOE Oyayliee (3asBsATh LIEeJIEBbIe
OpPUEHTUPBI, CTABUTH aJICKBATHBIC UM 33/1a4d U MpeaaraTh 1eUCTBUSI, YKa3biBas U
000CHOBBIBas JIOTMYECKYIO MOCIIEA0BATENbHOCTD IaroB);
-BBIOMPATH U3 NPEIJIOKEHHBIX BAPUAHTOB U CAMOCTOSITENIbHO UCKATh
CpelICTBa/pecypehl A pELIeHUs 3aa4k/I0CTHKEHUS 1IeJIH;
-COCTaBJIATH IUIAH pelIeHUs] TPOoOIeMbl (BBIOJIHEHUS MPOEKTa, IPOBEICHHUS
HCCIICIOBAHUS ),
ONpeeNsITh MOTEHIUATIbHBIE 3aTPYAHEHUS MIPU PELICHUU YU4eOHOU U
NO3HABaTEIbHOM 3a7]a4 U HaXOUTh CPEICTBA JIJISl UX YCTPAHCHMUS;
-ONUCHIBATh CBOM OMBIT, OpOpMIISIS €ro Ui epeaadn ApyruM JIIOISIM B BUE
TEXHOJIOTUHU PEIIeHUs MPAKTUYECKUX 3a/1a4 ONPEeIeICHHOro Kiacca;
-IJIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHINBUIYAJIbHYIO 00Pa30BaTENbHYIO
TPAEKTOPHIO.

3.YMeHHne COOTHOCUTH CBOM JICMCTBHS C TUIAHUPYEMBIMH pe3yJibTaTaMH,
OCYHIECTBIISITH KOHTPOJIb CBOEH JIEATETbHOCTH B MPOIECCE JOCTUKEHUS
pe3ysbTaTa, OnpenessaTh COCoObl IEUCTBUM B paMKaX MPEAJIOKEHHBIX YCIOBUN U
TpeOOBaHUN, KOPPEKTUPOBATH CBOU JIEUCTBUSI B COOTBETCTBUHU C U3MEHSIOIEHCS
cutyanuei. O0y4Jaromuics CMOXKET:
-OIpPEAENATh COBMECTHO C MEAArOroM U CBEPCTHUKAMU KPUTEPHUH TUIAHUPYEMBIX
PE3YNIbTATOB U KPUTEPHUU OLIEHKU CBOEH yueOHOU e TebHOCTH;
-CHUCTEMAaTU3UPOBAThH (B TOM YHCIIE BEIOMPATH IPUOPUTETHBIE) KPUTEPUU
IUIAHUPYEMBIX PE3YIBTATOB U OLIEHKU CBOEH NIESITENBHOCTH;
-0TOMpPATh MHCTPYMEHTHI JJI OLEHUBAHUSI CBOEH JIEATEIbHOCTH, OCYIIECTBISATh
CaMOKOHTPOJIb CBOEH AEATEIbHOCTU B paMKaX MPEIJIOKEHHBIX YCIOBUI U
TpeOOBaHUM;
-OLIEHUBATh CBOIO JAESATEIbHOCTh, APIYMEHTUPYS IPUYUHBI JOCTHUKEHUS WU
OTCYTCTBHUS IJITAHUPYEMOTO PE3YIIbTATA;
-HaXOJIUTh TOCTATOYHBIC CPEACTBA JJIsl BBHITIOJIHEHUS YUEOHBIX IEHCTBUIM B
M3MEHSIOLIEHCS CUTYallMl U/ UK TIPU OTCYTCTBHUHM IIJIAHUPYEMOTO PE3yJIbTaTa;
-paboTasi 10 CBOEMY IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIILYIO JEATEIILHOCTh Ha
OCHOBE aHaJIM3a U3MEHEHUI CUTYallMH JUUIS IOJYYEHHS 3aIUIAaHUPOBAHHBIX
XapaKTEepPUCTUK MPOIyKTa/pe3ybTaTa;
-yCTaHaBJIMBAThH CBA3b MEXKY MTOJYYEHHBIMHU XapaKTEPUCTUKAMH IIPOTYKTA U
XapaKTepUCTUKaMU NPoLEcca AESTENbHOCTH U MO 3aBEPLIEHUH €SI TEIbHOCTH
npeajaraTb U3MEHEHNE XapaKTEPUCTHUK IpoLecca JUIsl OJYyYEHUs YIIyUIIEHHbIX
XapaKTEPUCTUK NMPOAYKTA;
-CBEPSATH CBOU JCHCTBHS C LIEIbIO U, TPH HEOOXOUMOCTH, UCTIPABIIATH OLITHOKH
CaMOCTOSITEIIBHO.

4.YMeHHe OLeHNUBATh NMPABUIBHOCTH BBINOJHEHUS y4eOHOM 3a1auH,
COOCTBEHHBIE BOBMOXKHOCTH €€ petieHus. O0yUJaronuiicss CMOXKET:
-OIpeAEsATh KPUTEPUH MPABMIBHOCTH (KOPPEKTHOCTH) BBIIIOJIHEHUSI YUEOHOM
3a/1a4u;



-aHAJIM3UPOBATh U 0OOCHOBBIBATH MPUMEHEHNE COOTBETCTBYIOIIETO
WHCTPYMEHTApUs JIJIsl BHIIOTHEHUS Y4eOHOM 3a1aun;
-CBOOOJTHO TI0JIb30BATHCS BEIPAOOTAHHBIMHU KPUTEPHUSIMH OLIEHKU U CAMOOILICHKH,
MCXOJISl U3 LIENIM U UMEIOITUXCSl CPEJICTB, pas3iinyas pe3yabTaT U CIIOCOOBI
JICUCTBUU;
-OLIEHUBATh MPOAYKT CBOEH JNEATEIbHOCTHU 0 3aIaHHBIM U/UJIN CAMOCTOSITEIHHO
OTPEICICHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEIBIO ICSATEIBHOCTH;
-000CHOBBIBATH JIOCTUKUMOCTD 11€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH
CBOMX BHYTPEHHHUX PECYPCOB U JIOCTYMHBIX BHEITHUX PECYPCOB;
-puKCHpPOBaTh U aHATU3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pPEe3yIbTATOB.

5.Brnanenue ocHOBaMU CaMOKOHTPOJIS,, CAMOOIIEHKH, TIPUHSTHUS PEIICHUN U
OCYIIECTBJICHUS] OCO3HAHHOT'O BBIOOpA B y4EOHOM U TTO3HABATEIIHLHOM.
OOyuaronuics CMOXKeT:
-Ha0JII0/1aTh M aHAJTM3UPOBATH COOCTBEHHYIO YUCOHYIO U TTO3HABATEIBHYIO
NESATEeNIbHOCTD U JICATEIIbHOCTh IPYTHX O0YyJarOIIUXCS B MPOIECCe
B3aUMOIIPOBEPKH;
-COOTHOCHUTD peajbHbIC U TUTAHUPYEMbIC PE3yJIbTaThl UHIUBUYAIBHOM
00pa3oBaTeIbHOM ACATEILHOCTH U Je]aTh BHIBOJIBI;
-IPUHUMATH PEIICHUE B YICOHOM CUTYyaIlMy U HECTU 32 HETO0 OTBETCTBEHHOCTH;
CaMOCTOSTEIILHO OIPEAEIATh MPUYMHBI CBOETO YCIIeXa WM HEeyClieXa U HaXOIUTh
CIOCOOBI BHIXOJIA U3 CUTYAIlUU HEYCIeXa;
-pETPOCIIEKTUBHO OIPEAEIATh, KaKue AEHCTBUS MO pelIeHUI0 yUeOHOM 3a1auu UIIn
napaMmeTphl 3TUX JACUCTBUI MPUBENH K MOTYYEHUIO UMEIOIIETOCs MPOTyKTa
y4eOHOU eI TeIbHOCTH;
-IEMOHCTPUPOBATH MIPUEMBI PETYISAIUN ICUXOPUZNOTOTHIECKUX/
HMOIIMOHATBHBIX COCTOSHUM JIsi JOoCTHXKeHUs S PekTa ycrnokoeHus (yCTpaHeHUs
AMOITMOHATIBLHOMN HAIPSHKEHHOCTH ), 3 dekTa BoccTaHOBICHUS (OCTa0ICHUS
NPOSIBIICHUN yTOMIIeHHUs ), dd(exTa akTuBU3aIUU (TIOBBITIICHUS
NCUX0()U3NOIOTUUECKON PEaKTUBHOCTH ).
ITo3naBaTesbHbIE YY ]|
1.YMmenue onpeaeisiTh HOHATHS, CO3/1aBaTh 0000IICHHS, YCTAaHABIHBATD
aHAJIOTHH, KIaCCU(PUIIUPOBATH, CAMOCTOSITEIHHO BEIOMPATh OCHOBAHUS U
KpUTEPHH JIs1 Kilaccu(UKaIuy, yCTaHABINBATh MPUINHHO-CIICICTBEHHBIE CBSI3H,
CTPOUTH JIOTHYECKOE PACCYKICHUE, YMO3aKII0UeHNE (MHIYKTUBHOE,
JEYKTUBHOE, [0 aHAJIOTHH) U JIeNIaTh BbIBOJIbI. O0yUarONINiiCs CMOKET:
-OAOMPATH CIIOBA, COMOMYNHEHHBIE KITIOYEBOMY CIIOBY, OTIPEICTISIONINE €ro
MPU3HAKU U CBOMCTBA;
-BBICTPAMBATh JJOTUUYECKYIO LIETIOYKY, COCTOSIIIYIO U3 KITIOUEBOTrO CJIOBA U
COMNO/IYMHEHHBIX EMY CJIOB;
-BBIJICIISITH OOITUI TIPU3HAK JBYX WU HECKOIBKUX MPEIMETOB WIIH SIBICHUHN U
OOBSICHATH UX CXOJICTBO;
-00bETUHSTH MPEAMETHI U SBIICHUS B TPYIIIIHI TIO OMPEICICHHBIM TIPU3HAKAM,
CpaBHUBATh, KJIACCUPUIUPOBATH U 0000IIATH (PAKTHI U SABJICHUS;
-BBIJICIISATD SIBJICHUE U3 OOILETro psiia APYTUX SABICHUM;



OMpEeNIENATh 00CTOSATEIBCTBA, KOTOPBIE TPEAIIECTBOBAIA BO3HUKHOBEHUIO CBSI3U
MEXK]y SIBICHUSIMU, U3 3TUX 00CTOATENBCTB BBIJCSATH OMPEACIISIIONINE, CIIOCOOHBIE
OBITh MPUYMHON JAHHOTO SIBJICHUS, BBISABIISTH IPUUUHBI U CIICICTBUS SBJIICHUM;
-CTPOUTH PACCYKJICHUE OT OOITUX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSIM U OT
YACTHBIX SIBJICHUN K OOLIUM 3aKOHOMEPHOCTSIM;

-CTPOUTH PacCyXJI€HUE HA OCHOBE CPAaBHEHUS MPEIMETOB U SIBJICHUMN, BBIACIISS
P 3TOM OOLIME TPU3HAKY;

-U3J1araTh NOJY4YEHHYIO0 HHPOPMAIIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE PeIaeMoit
3a/1a4H;

-BepOaI30BaTh SMOIMOHAILHOE BIICUATIICHUE, OKAa3aHHOE Ha HEr0 UCTOYHUKOM;
-00BSICHSITH SIBJICHUSI, TIPOLIECCHI, CBSI3U U OTHOIIICHHUS, BBISIBIIIEMBIC B XO/I€
MO3HABATEILHOM U UCCIIE0BATEIBCKOM ICSITEILHOCTH (MPUBOIUTH OOBICHEHUE C
u3MeHeHrueM (OpMBbI MPeICTaBICHUs; OOBSICHATh, JETATU3UPYS HIIK 0000111asl;
OOBSICHSITB C 3aJJaHHOM TOUKH 3pEHUSA ),

-BBISIBJISITh U HA3bIBATh MPUYUHBI COOBITUS, SIBJICHHUS, B TOM YHCJIE BO3MOXKHBIC /
HanboJiee BEPOSITHBIC MPUUUHBI, BO3MOXKHBIC TIOCIIE/ICTBHS 33 IaHHOU MPUYHHBI,
CaMOCTOSITEILHO OCYIIECTBIISISI TPUIUHHO-CIICJICTBCHHBIN aHAIN3;

-JIeJIaTh BBIBOJI HA OCHOBE KPUTHYECKOT'O aHAIN3a PAa3HBIX TOUYEK 3PEHMUSI,
MOATBEPK/IaTh BBIBOJ COOCTBEHHOM apryMEHTAIMEH UIINM CAMOCTOSITEIBHO
MOJIYYEHHBIMHU JTAHHBIMH.

2.YMeHue co3/1aBaTh, IPUMEHATh U IPE0o0Pa30BbIBATh 3HAKU U CUMBOJIBI, MOJIETTU
U CXEMBI /IS pelIeHus Y4eOHbIX U MO3HaBaTeIbHBIX 3a1a4. OOyvatonuiics
CMOJXKET:

-0003Ha4YaTh CUMBOJIOM M 3HAKOM IIPEJAMET U/WIU SABIICHUE;

OTIPEIENISITh JIOTUYECKHE CBSI3U MEXKY NMPeIMETaMHU W/WJIH SIBJICHUSIMH,
0003HayYaTh JTAHHBIE JOTUYECKUE CBS3U C TTOMOIIHIO0 3HAKOB B CXEME;

-c03/1aBaTh a0CTPAKTHBIM WIIM peajbHbIH 00pa3 mpeaMeTa U/Win SIBICHUS;
-CTPOUTH MOJIEIh/CXEMY Ha OCHOBE YCIIOBUH 3a/1a4M W/WIIH CTIoco0a ee pelieHus;
-C03/1aBaTh BepOaIbHbIC, BEIECTBEHHbBIE M MHPOPMAIIMOHHBIE MOJIEIH C
BBIJICJICHUEM CYIIIECTBEHHBIX XapaKTePUCTUK 00BEKTa JJI ONpeIesieHus crocoba
peuieHns 3aJa4i B COOTBETCTBUM C CUTYyaIUEH;

-peoOpa3oBhIBATH MOJIENH C LIETBIO BBISIBICHUS OOIIMX 3aKOHOB, OMIPEIETISIONINX
JTAHHYIO TIPEIMETHYIO 00JIaCTh;

-IIEPEBOAUTH CIIOKHYIO IO COCTaBY (MHOTOACTIEKTHYIO) HHPOPMAIIUIO U3
rpadudeckoro wiu GopMalIn30BaHHOTO (CHMBOJBLHOTO) MPECTABICHUS B
TEKCTOBOE, 1 HA00OPOT;

-CTPOUTH CXEMY, AITOPUTM JAEHCTBUS, UCIIPABISATh UM BOCCTAHABIUBATD
HEW3BECTHBIN paHEe aTOPUTM Ha OCHOBE MMEIOIIErocs 3HaHUSI 00 00BEKTE, K
KOTOPOMY MPUMEHSIETCS aJITOPUTM;

-CTPOUTH JOKA3aTEIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOIO;
-aHAJIM3UPOBATH/peIICKCUPOBATH OMBIT Pa3pabOTKU U peaau3aluu yueOHOro
MIPOEKTA, UCCIEIOBaHUS (TEOPETUUYECKOT0, IMITUPUUYECKOT0) HA OCHOBE
MPEeTI0KEHHON MPOOJIEMHOM CUTYAIIMH, TTOCTABICHHON 1IEJIM W/WUITN 3aJJaHHBIX
KPUTEPHUEB OLICHKU MPOYKTa/pe3yibTara.

3.CmbicnoBoe urenre. O0yUYaromuiicss CMOKET:



-HaXOJIUTh B TEKCTE TPeOyeMyr0 HH(POPMaIIHIO (B COOTBETCTBUHU C LIETSIMU CBOEH
TeSITEIBbHOCTH );

-OPHUEHTUPOBATHCS B COJAEPKAHUM TEKCTA, IOHUMATh LEIOCTHBII CMBICI TEKCTA,
CTPYKTYPHUPOBATh TEKCT;

-yCTaHaBJIUBATh B3aUMOCBS3b ONMMCAHHBIX B TEKCTE COOBITHI, SIBICHUH,
MPOLIECCOB;

PE3IOMUPOBATH IJIaBHYIO UICIO TEKCTA;

-KpUTHYECKH OLIEHUBATH COZEpKaHuE U (OPMY TEKCTA.

dopMUpOBaHHUE U PA3BUTUE IKOJIOTMUECKOTO MBIIIJICHUS, yMEHHE IPUMEHSATD €r0
B MIO3HABATENbHON, KOMMYHUKATUBHOM, COLIMAJILHON MIPAKTUKE U
npodeccroHaabHOM oprueHTauu. OOyJaromuncs CMOXKET:

-ONpeIeNIsiTh CBOE OTHOUIEHUE K PUPOIHON cpene;

-aHaJIM3UPOBAThH BIUSHUE SKOJOTHYECKUX (PAKTOPOB HA Cpely OOMTAHMSI JKUBBIX
OpraHU3MOB;

-IPOBOJIUTH MPUUMHHBINA U BEPOSITHOCTHBIN aHATN3 HKOJIOTMYECKUX CUTYaIUH;
-IPOTHO3UPOBATH U3MEHEHMSI CUTYallUU [IPU CMEHE JEHCTBUS OHOTO (haKTopa Ha
nencTBue Apyroro (axkropa;

-pacpoCTpaHsATh IKOJIOTHYECKUE 3HAHUS 1 YHaCTBOBATh B MPAKTUUYECKUX JIeNIax
10 3aIIUTE OKPYKAIOIIEH Cpebl;

-BBIpaXaTh CBOE OTHOIIICHUE K MPUPOJIC YEPE3 PUCYHKH, COUMHEHHUSI, MOJIEIIH,
IPOEKTHBIE PAOOTHI.

5. Pa3BuTHE MOTHUBAIMH K OBJIAICHUIO KYJIBTYPOU aKTUBHOTO UCIIOJIb30BaHUS
CJIOBapey U APYTrux MOUCKOBBIX cucTeM. O0y4aromuics CMOXKET:

-OnpeneNnsiTh He0OX0AMMbIE KITFOUEBbIE MOMCKOBBIE CIIOBA U 3aIPOCHI;
-OCYILIECTBIISATh B3aUMOICHCTBUE C DJIEKTPOHHBIMH MMOMCKOBBIMU CHCTEMAaMH,
CJIOBApSIMU;

-(opmMupoBaTh MHOKECTBEHHYIO BHIOOPKY M3 TOMCKOBBIX HCTOUHHUKOB JIJIs
00BEKTUBU3ALIUU PE3YIIHTATOB MMOUCKA,

-COOTHOCHUTD TMOIYYCHHBIC PE3YIbTaThl TOMCKA CO CBOCH NIEATEITLHOCTHIO.
KommyHukaTuBusie YV /|

YMeHne opraHu30BbIBaTh yu€OHOE COTPYIHUYECTBO U COBMECTHYIO I€ATEIbHOCTh
C YUHUTEJIEM U CBEpCTHUKAMH; pab0TaTh HHANUBUAYAIBHO U B TPYIIE: HAXOAUTh
o011ee pelieHre 1 pa3pemiarh KOHQIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIUH U
yueTa UHTEpPEeCOB; (pOpMYIHUPOBaTh, APrYMEHTHUPOBATH U OTCTaUBATh CBOE MHEHHUE.
OOyJaronuncs CMOXKET:

-OIIPEIEIISATh BOBMOYKHBIE POJIM B COBMECTHOM J€ATENBHOCTH;

-ArpaTh ONPEAEIICHHYIO POJb B COBMECTHOM AESATEIBHOCTH;

-[IPUHUMATH MTO3ULIHI0 COOECETHUKA, TOHUMAs TO3ULIHIO IPYroro, pa3jindyaThk B €ro
peun: MHEHHE (TOUYKY 3pEHHs), 10KA3aTeIbCTBO (ApryMEHTHI), (PaKThl; TUIIOTESHI,
aKCHOMBI, TEOPHH;

ONpEENTh CBOU JEHUCTBUS U IEUCTBUA MapTHEPA, KOTOPbIE CIIOCOOCTBOBAIN WIIH
MPENATCTBOBAIU MPOJIYKTUBHON KOMMYHUKAIINY;

-CTPOUTD IMO3UTHBHBIE OTHOILLIEHU B POLIECCE YyYEOHOW U MTO3HABATEIbHON
NEeSATENbHOCTH;



KOPPEKTHO U apryMEHTUPOBAHO OTCTAaUBATh CBOIO TOUKY 3pEHUSI, B JUCKYCCUU
YMETb BBIJIBUTATh KOHTPAPTYMEHTHI, epedpazupoBaTh CBOIO MBICIH (BIaJcHUE
MEXaHU3MOM HKBUBAJICHTHBIX 3aMEH);

-KPUTHUYECKU OTHOCUTHCSI K COOCTBEHHOMY MHEHUIO, C IOCTOMHCTBOM MPU3HABATH
OIMMK1OOYHOCTh CBOET'0 MHEHUS (€CIIM OHO TaAKOBO) U KOPPEKTUPOBATH €T0;
npejiarath albTEPHATUBHOE PelIeHUE B KOH(GIUKTHON CUTYyaIlUH;

-BBIJICTISATH OONTYIO TOUYKY 3pEHUSI B JUCKYCCHH;

-JIOrOBapUBaThCS O MPaBWIIAX U BOMPOCAX JJIsl OOCYKJACHUSI B COOTBETCTBUU C
IIOCTABJICHHOU Mepe ITPYIION 3a1auei;

-OpraHU30BbIBaTh YUeOHOE B3aUMO/ICUCTBUE B IpyIne (ONpeaessTh 00IIue e,
pacrpeensTh PoJiv, JOTOBAPUBATLCA JIPYT C IPYTrOM U T. 1.);

YMeHne 0CO3HaHHO KCIONIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUHM C 3aJauei
KOMMYHHKAIIMH JIJI BBIPAXKEHUSI CBOMX YYBCTB, MBICJICH U OTpeOHOCTEN ISt
TUIAHUPOBAHUS U PETYJIAIINU CBOCH JIEATEIbHOCTH; BIaJICHUE YCTHOU U
MUCbMEHHOM PEeUbi0, MOHOJIOTHYECKONW KOHTEKCTHOM peubto. OOyJarommuiics
CMOJXKET:

-OTIpeIeATh 3a/1a4y KOMMYHHKAIIMU U B COOTBETCTBUU C HEW OTOMPATH pEUCBBIC
CpEIICTBA;

-0TOMpaTh U UCIIOIB30BaTh PEUEBBIC CPEJICTBA B MPOIIECCE KOMMYHHUKAIINH C
JIPYTUMU JIOIBMU (IHAJIOT B TIape, B MaJIOW TpyIIe U T. 11.);

-MPEACTABISITh B YCTHON WM MUCHbMEHHOM (popMe pa3BepHYTHIN IIaH
COOCTBEHHOH JESTEIBHOCTH;

-c00JII01aTh HOPMBI ITYOJIMYHOM peyH, periaMeHT B MOHOJIOTE€ U IUCKYCCUU B
COOTBETCTBUH C KOMMYHUKAaTUBHOW 3a7a4eil;

-BBICKA3bIBAaTh U 00OCHOBBIBATH MHEHUE (CYXICHHE) U 3alpallliBaTh MHEHUE
napTHEpa B paMKax JUajora;

-IPUHUMATh PEIICHNUE B XOJI€ IMAJIOTa U COTJIacOBBIBATh €T0 C COOECETHUKOM;
-C03/1aBaTh MMCbMEHHBIE «KIMIIMPOBAHHBIE» U OPUTMHAJIIbHBIE TEKCTHI C
UCIIOJIb30BaHMEM HEOOXOIMMBIX PEYEBBIX CPE/ICTB;

-UCTIOTB30BaTh BepOAIbHBIE CPEICTBA (CPECTBA JIOTUIECKOM CBSI3U) IS
BBIJICJICHUS CMBICJIOBBIX OJIOKOB CBOETO BHICTYIUICHUS;

-MCTOJIb30BaTh HEBEPOAIbHBIE CPE/ICTBA WIIM HATJISIHBIE MAaTEpUAIIbI,
MOITOTOBJICHHBIE/OTOOPAHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;

-JIeJIaTh OLEHOYHBIN BBIBOJ O JTOCTUKEHUU LIEJIM KOMMYHUKAI[UU
HEIMOCPEACTBEHHO IMOCJIE 3aBEPIICHUS KOMMYHUKATUBHOIO KOHTAKTa U
00OCHOBBIBATH €TO.

dopMUpOBaHUE U PA3BUTUE KOMIIETEHTHOCTH B 00JIACTH MCIIOIb30BaHMUS
nH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHonorui (nanee — MKT).
OO0y4aromuncs CMOXET:

-IIeJICHAITPABICHHO UCKATh M MCTOJIb30BaTh HHPOPMAIIMOHHBIE PECYPCHI,
HEOOXOUMBIE ISl PEIICHUS] YUeOHbIX U MPAKTUUECKHUX 3aJ1au C MTOMOIIBIO CPEICTB
UKT;

-BBIOUPATH, CTPOUTH U UCIIOIB30BaTh aJIEKBATHYIO HHPOPMAIMOHHYIO MOJIEIb ISl
nepeayu CBOMX MBICIIEH CpelicCTBaMU €CTECTBEHHBIX U (POPMAIIbHBIX SI3BIKOB B
COOTBETCTBUHU C YCIOBUSAMHU KOMMYHHUKAIINY;



-BBIJICNATh MH(GOPMAIIMOHHBIN aCMEKT 3a/1aud, ONEePUPOBATh JaHHBIMHU,
KCMOJIb30BATh MO/JIEIIb PEIICHUS 33/1a4U;
-MCTO0JIb30BATh KOMIIBIOTEPHBIE TEXHOJIOTUH (BKJIIOUYas BIOOP aJieKBaTHBIX 3a/a4e
MHCTPYMEHTAJIbHBIX TPOrPaMMHO-ANMAPATHBIX CPEACTB U CEPBUCOB) JIJIsI PELICHUS
MH()OPMAIIMOHHBIX U KOMMYHUKAIITMOHHBIX YU€OHBIX 3a/1a4, B TOM YHUCJIE:
BBIYHUCJICHUE, HAIMMCAaHUE TTMCEM, COUMHEHUM, I0KIIaJI0B, pedepaToB, CO3/IaHHE
[Ipe3EHTalUl U 1p.;
-MCTI0JIb30BATh HHPOPMAITUIO C YUYETOM ITUUYECKUX U MPABOBBIX HOPM;
IIpeameTHbIe pe3yJibTATHI.
8 kuacc:
B coctaBe mpeaAMETHBIX pe3yJIbTaTOB MO OCBOCHHIO 0053aTEILHOTO COJICPIKAHUS,
YCTAaHOBJIEHHOTO JaHHOW MPUMEPHOM pabouel mporpaMmMon,
BBIICJISIIOT: OCBOCHHBIC 00YYAIONTUMHUCS HAyUHbIC 3HAHUS, YMEHHUS U CIIOCOOBI
nercTBUM, cienuduueckue s MpeaMeTHON 001acTh « XUMUS», BUIIBI
NEATEBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €70 MHTEPIIPETAIUH,
npeoOpa3oBaHUIO ¥ IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIUSX.
[IpeameTHbIe pe3ynbTaThl OTPAXKAOT CHOPMUPOBAHHOCTD Y 00YUAIOIIHXCS
CIEIYIOIUX YMEHUM:
1) packpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX MMOHITH: aTOM, MOJICKYJIa,
XUMUYECKHI JIEMEHT, IPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS M HEOJJHOPOAHAS ), BAJIEGHTHOCTh, OTHOCUTEINIbHASI aTOMHAs U
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCcoBast
JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJIIPHBIN 00BHEM, OKCHI, KUCIIOTA,
OCHOBAaHME, COJIb, AIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMAYECKasI
peakius, KiaccupuKanus peakifii: peakiiui COeIUHEHNUs, PEaKluu pa3ioKeHus,
peakiuy 3aMEIICHHs], peaKIIi 0OMEeHa, SK30- U IHJAOTEPMHUUECKUE PEAKIUY;
TEII0BOM 3 (PEeKT peakuu; Aapo aToma, JICKTPOHHBIN CJI0M aToMa, aTOMHas
opOuTaNb, panyCc aToMa, XMMUYECKasl CBSI3b, MOJISIPHAS M HETOJsIpHAas
KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas 01
BelllecTBa (MPOLIEHTHAsI KOHIIEHTpAlKs) B pacTBOPE;
2) WUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYCCKUX MOHATHIA (CM. 11. 1) 1
MIPUMEHSATH ITU MTOHATUS IIPU ONMMCAHUU BEIIECTB U UX IPEBPALLICHUN;
3) UCTOJIb30BaTh XUMHUECKYIO0 CUMBOJIMKY JIJISl COCTaBJICHHS (POPMYIT BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIUN;
4) ompenensaTh BAJICHTHOCTh AaTOMOB 3JICMEHTOB B OMHAPHBIX COCAMHCHHUSX;
CTEINEHb OKHUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX;
MPUHAIICKHOCTH BEIIECTB K OMPEEIEHHOMY KIIACCy COeTMHEHUH TI0 opMyIiam;
BUJI XUMHUYECKOU CBSA3U (KOBAJICHTHAs! U MOHHAsI) B HEOPTaHUYECKUX
COEMHECHUSX;
5) packpsiBath cMbich [leproandeckoro 3akona JI. 1. Menpaeneena:
JEMOHCTPUPOBATH MOHUMAHUE MTEPUOIMUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHX 3JIEMEHTOB OT UX MOJIOXKEHUS B llepnoanueckoit cucreme; 3aKOHOB
COXpPaHEHHUSI MACChI BELIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
y4€HUs1, 3aKOHA ABOTaJIpo; ONMKUCHIBATh U XapaKTepU30BaTh TaOIUYHYIO hopMy
[Teproanyeckor CUCTEMBI XUMUYECKUX JIEMEHTOB :pa3jinyaTh MOHATHUS «TJIaBHAs



noarpymnmna (A-rpynna)» u «nobounas noarpynna (b-rpynna)», mansie u 60JbIIME
NEPUO/IBI; COOTHOCUTH 0003HAYCHUS,

KOTOpBIE uMetoTcs B Tabmuie «[lepuoanyueckas cucteMa XUMUYECKIX DJIIEMEHTOB
J. 1. MenaeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS

aTOMOB XMMHUYECKHUX PJIEMEHTOB (COCTaB U 3apsiJl s/ipa, 0011ee YUCIIO0 IIEKTPOHOB
U pacIipe/ie]ICHHE UX 10 dJIEKTPOHHBIM CIIOSIM);

6) x1accuuIUpPOBaTh XUMUUECKHUE JIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,;
XUMHAYECKUE peaknu (10 YUCIY U COCTaBY yYaCTBYIOIINUX B PEaKIUU

BEILECTB, N0 TEIJIOBOMY 3D PeKTy);

7) xapakTepu30BaTh (OMUCHIBATH) OOIHE XUMUIECKIE CBOMCTBA BEIIECTB
Pa3IMYHBIX KIACCOB, IOJATBEPKIAs OMMCAaHUE TIPUMEPAMHU

MOJIEKYJIIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINA;

8) MPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa; BO3MOKHOCTH MPOTEKAHUS XUMHUECKHX MPEBPAIICHUN B

Pa3IMYHBIX YCIOBHSIX;

9) BBIUUCIIATh OTHOCUTEBHYIO MOJIEKYJIIPHYIO i MOJISIPHYEO MacChI BEIIIECTB;
MaCCOBYIO JOJTF0 XUMHUYECKOTO JIEMEHTa 10 (hOpMYyJIie COCTUHECHHS;

MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE; MPOBOIUTH PACUETHI 0 yPaBHEHUIO
XUMHAYECKOUN peaKInu;

10) mpuMeHSITh OCHOBHBIE OTIEPAIH MBICIIUTEIHHON JAEITETbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CHCTEMATU3AIINIO,

KJ1acCU(UKAIINIO, BBISIBICHUE IPUYMHHO-CIICACTBEHHBIX CBSA3EH — I U3yUYeHUs
CBOICTB BEIIECTB M XUMHUECKUX PEAKIINIi; €CTECTBEHHO-HAay4YHbIE

METO/IbI TO3HAHUSI — HaOII0eHUE, U3MEPEHUE, MOJIETUPOBAHNE, YKCIIEPUMEHT
(peasbHBIN U MBICIICHHBIN );

11) cnemoBaTh MpaBUIaM MOJIb30BAHUS XUMHUUCCKOM MOCYI0H U J1ab0paToOpPHBIM
000pyI0BaHUEM, a TAKXKE IMPaBHIaM oOpalieHus ¢ BEIIECTBAMH B

COOTBETCTBHUH C UHCTPYKIUSIMU IO BBIMOJTHEHUIO TAO0OPATOPHBIX XUMUYECKUX
OTIBITOB IO TTOTYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB

(BoZlopoja M KUCJIOPO/1a), MPUTOTOBICHUIO PACTBOPOB C OIMPEIeIEHHON MacCOBOU
70J1eil pacTBOPEHHOIO BEIECTBA; IJIAHUPOBATH U MPOBOIUTH

XUMHUYECKUE IKCIIEPUMEHTHI [0 paCIIO3HABAHUIO PACTBOPOB IIENIOUEH U KUCIOT C
MTOMOIIBIO HHIUKATOPOB (JIakMyc, (heHondTarenH, METHIOPAHK U

zp.).

9 knacc

1) - onpenenATh COCTaB BEMIECTB 110 KX (OPMYJIaM;

2) - COCTaBIISITh YPAaBHEHUSI XUMHUYCCKUX PEAKIINH;

3) - BBIYUCISATH KOJMYECTBO, 00BEM MIIM MacCy BEUIECTBA MO KOJIMYECTBY, 00BEMY,
Macce peareHToB WK MPOAYKTOB PEaKIINU;

4) - xapakTepu3oBaTh PU3MYECKUE U XUMUIECKHE CBOWCTBA MPOCTHIX BEIIECTB:
KHCJIOPOJa M BOJOPO/Ia;

5) - mosty4ath, COOMPATh KUCIOPOJI U BOJOPOSI;

6) - pacnio3HaBaTh ONBITHBIM ITyTEM T'a3000pa3HbIC BEIECTBA: KUCIOPO/I, BOJIOPO/I;
7) - IPOBOAMTD OIIBITHI 110 TTOJYYCHUIO, COOMPAHUIO U H3YYCHHIO XUMUYECKIX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIVIEKUCIIOTO Ta3a, aMMHUaKa;



8) - pacmo3HaBaTh OMBITHBIM ITyTEM Ia3000pa3HbIe BEIIECTBA: YTIACKUCIBINA T'a3 U
aMMHUaK;

9) - Ha3BIBATh COCIMHEHHSI N3YYCHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

10) - xapakTepu3oBaTh (HU3NICCKUEC U XUMUIECKHAE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX BEUIECTB;

11) - cOCTaBJIATh MOJIHBIC U COKPAILICHHBIC HOHHBIC YPABHCHUS peaKIui 0OMEHa;
12) - onpenensiTh BO3MOXKHOCTh MPOTEKAHUS PeaKIUii HOHHOTO OOMEHA;

13) - npOBOIUTH pEaKIMH, TIOATBEPIKIAIOIINE KAYSCTBEHHBINA COCTAB PA3IMYHBIX
BELIECTB;

14) - xapakTepu30BaTh B3aUMOCBSI3b MKy COCTABOM, CTPOCHUEM M CBOWCTBAMHU
METaJJIOB,;

15) - xapakTepu30BaTh B3aUMOCBSI3b MEKIY COCTABOM, CTPOCHUEM M CBOWCTBAMHU
HEMETAIJIOB,;

16) - xapaKTepru30BaTh METOIbI XUMHUECKON HayKH (HAOJIOICHUE, CPAaBHCHHE,
HKCIIEPUMEHT, U3MEPEHHUE) U UX POJIb B MO3HAHUU MTPUPOJIBI;

17) - mpoBOUTH XUMUYECKHE OIBITHI M SKCIIEPUMEHTBI U OOBSICHITH UX
PE3YNbTATHI;

18) - olleHUBaTh MOBEICHUE YCIIOBEKA C TOUKU 3PCHUS XUMUYECKOH 0€30MacHOCTH
10 OTHOILIEHHUIO K YEJIOBEKY U MPHUPOJIE;

19) - ucnonb30BaTh 3HAHHUS XUMHUU TIPU COOJTIOJICHUN TIPABUIT UCTIOJIb30BAHUS
OBITOBBIX XMMUYECKUX MPENapaToB;

20) — pa3nu4ath OmacHbIC ¥ Oe30IacHbIC BEIIECTBA;

21) - ollCHMBATh BJIMSHUEC XUMHUECKOTO 3arPsS3HEHUS OKPYIKAIOIIeH cpeibl Ha
OpraHu3M YeJIOBeKa.

BhINTyCKHUK MOTYYUT BOZMOXHOCTH HAYUUTHCS

1) BBLABUTATH U MIPOBEPSTH IKCIIEPUMEHTAIBHO TUIOTE3bI 0 XUMHUUECKHUX
CBOICTBaX BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHUS, UX CTIOCOOHOCTU BCTYIIATh
B XUMHYECKHUE PEAKIINH, O XapaKTepe U MPOIYKTAX PA3IUYHBIX XUMUYECKUX
peaKiuu;

2) XxapaKTepu30BaTh BEIIECTBA MO COCTABY, CTPOCHHUIO U CBOMNCTBAM,
YCTaHABIMBAIOT MPUINHHO-CIIEACTBEHHBIC CBSI3H MEKY TaHHBIMU
XapaKTepUCTUKAMH BEIIECTBA,;

3) cOCTaBIATH MOJIEKYJISIPHBIE U MOJHBIE HOHHBIE YPABHEHUS IO COKPAIIEHHBIM
MOHHBIM YPaBHEHUSIM;

4) NporHo3upoBaTh CHIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIBHBIE WU
BOCCTaHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENEHEN OKUCIICHHS 3JIEMEHTOB,
BXOJIAIMX B €r0 COCTAB,;

5) cocTaBiIATh YpaBHEHUS pEaKLUUd, COOTBETCTBYIOINX MOCIEN0BATEIILHOCTH
MpEBpAIEHU HEOPTraHUYECKHUX BEIIECTB PA3JIMUHBIX KIACCOB;

6) BBIIBUTATh U MPOBEPATH IKCIEPUMEHTAIBHO TUIOTE3bI O PE3yIbTaTax
BO3JICHCTBHSI pa3INYHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKON
peaknuu;

7) UCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS 111 IKOJIOTMYECKU TPAMOTHOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



8) uCroyb30BaTh NPUOOPETEHHBIE KIIFOUEBbIE KOMIIETCHIIUHU MTPU BHITTOJTHEHUHN
MIPOEKTOB U y4eOHO-UCCIIEI0BATENbCKUX 3a/1a4 110 U3YYEHHUIO CBOMCTB, CIIOCOOOB
MOJIyYEHHUS U paclio3HaBaHUS BEIECTB;

9) 00BbEKTHBHO OLIEHMBATH MHPOPMALIMIO O BEIIECTBAX U XUMHUECKHUX Mpolieccax;
10) kpUTHUUECKU OTHOCUTKLCS K TICEBIOHAYYHOUM MH(pOpMaIIUU, HETOOPOCOBECTHOM
peKJame B CpeicTBaX MacCoBO MHPOPMALINH;

11) oco3naBaTh 3HaUYCHUE TCOPETUUECKUX 3HAHUHN IO XUMUH JJIsI IPAKTUYECKOM 4
JEeSITENbHOCTH YEJIOBEKA,

12) co31ar0T MOJIENIA U CXEMBI JJIsl PEIICHHS y4eOHBIX U MO3HABATEIbHBIX 33/1a4;
MOHUMATh HEOOXOAMMOCTh COOJIIOICHUS TIPENTMCAHNM, TPeIJlaraeMbIX B
WHCTPYKIUSIX 110 UCIIOIB30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHU U .

2.Conep:kaHue npeaMera.
8 kinacc
Tema 1. [lepBonayajbubie XuMmuveckue mousaTus (20 4.)

Temna u BemecTBa. CBOMCTBA BEIECTB. DTAJIOHHBIE (PU3UYECKUE CBOWCTBA
BelecTB. MaTepualibl 1 MaTepuagoBe/ieHne. Pojib XUMUM B )KM3HU COBPEMEHHOTO
oOmrectBa. OTHOIIEHHE 00IIECTBAa K XUMUU: XeMOPUITHS 1 XeMOo(poOousi.

Mertoasl n3yuenns xumuu. HaGmonenune. DxkciepumenT. MojenpoBaHue.
Mopenu MaTepuaibHbIe M 3HAKOBBIE UJIHM CUMBOJIBLHEBIE.

I"a3e1. XKugkoctu. TBEpapie BemecTBa. B3auMHbIie mepexoabl MEKIY
arperaTHBIMU COCTOSTHUSIMU BEIIIECTBA: BO3TOHKA (CyOauMaIius) u aecyOoaumarius,
KOHJICHCALIMS U MCTapeHue, KPUCTAIIIIM3AllUs U TIJIaBJICHUE.

duznueckue sBiIeHUA. YUCThIC BEIIECTBA U CMECH. | OMOTE€HHBIE U T€TEPOTCHHBIC
cmecu. CMecu razoo0pasHele, Kuakue U TBEpAbIe. CriocoObI pa3eeHus cMecek:
NePEroHKa, WIN JUCTUIUIALMS, OTCTauBaHKe, (GUIBTPOBAHNE, KPUCTAILTA3AINS WITH
BbImapuBaHue. Xpomarorpadus. [I[pumenenne 3Tux cnocoboB B 1a00paTopHOH
MpaKTHKE, Ha MIPOU3BOJICTBE U B OBITY.

XHUMHUYECKUE PTIEMEHTBI. ATOMBI U MOJIEKYJIbL. [IpOoCThIE U CIIOKHBIE BELIECTBRA.
Annotponus Ha npuMepe Kuciaopoaa. OCHOBHbBIE MOJI0KEHUSI aTOMHO -
MOJIEKYJISIPHOTO yueHus. loHbI. BemecTBa MOIEKYIIPHOTO U HEMOJIEKYISIPHOTO
CTPOEHHUS.

3HaKu (CHMBOJIBI) XUMUYECKHUX AIEMEHTOB. MHpopMaIys, KOTOpyo HECYT 3HAKH
XUMUYECKUX PJIEMEHTOB. DTUMOJIOTHSI HA3BaHUN HEKOTOPBIX XUMHUECKUX
anemeHToB. [lepuoanyeckas Tabnuia xumuyeckux snementoB . . Menneneena:
KOPOTKONEPUOAHBIN U IJIMHHONIEPUOAHBIN BapuaHThl. [leproibl U rpymnsbl.
I'maBHas u noGounas noArpynmsel, Wik A- u b-rpynmnel. OTHOCUTEIbHAS ATOMHAS
Macca.



Xumuueckue popmyibl. Maaekcel 1 ko3 puumentel. OTHOCUTENBHAS
MOJIEKYJIsIpHas Macca. MaccoBast 1011 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHUMU.
HNupopmariusi, KOTOPYIO HECYT XUMUYECKHUE POPMYIIBI.

BanentHocTb. CTpyKTypHBIE (POpMYJIIbl. XUMUYECKUE 3JIEMEHTHI C TOCTOSTHHOM U
MEePEMEHHOM BaJICHTHOCTHIO. BBIBOA (POpMYIIbl COETMHEHHMSI 10 BaJIEHTHOCTH.
Omnpenenenne BaIeHTHOCTH XMMHUYECKOI'0 3JIEMEHTA 110 (OpMyJIe BEIIECTBA.
CocraBiieHNe Ha3BaHUW COEMHEHMM, COCTOSAIINX U3 IBYX XUMHYECKUX
AJIEMEHTOB, 10 BAJICHTHOCTU. 3aKOH IIOCTOSIHCTBA COCTABA BELICCTB.

XUMHUYCCKUE pCeaKkuum. Pearentnl n MPOAYKTBI pCAKIIUU. HpI/ISHaKI/I XUMHUYCCKHUX
peaKHHﬁ. VYcnoBus ux MPOTCKAHUA U MPCKPAIICHUA. PeaKLII/II/I ropCHUs.
9K30TepMI/I‘IeCKI/IC U SHAOTCPMHUYCCKHUC PCAKIINH. 3akoH COXpPaHCHUA MAaCChI
BCIICCTB.

Xumunueckue ypaBHeHus. CocTaBieHue XUMUUECKUX ypaBHeHul. MHbopmarus,
KOTOPYIO HECET XuMHuueckoe ypaBHeHue. Kinaccupukamus XuMUIECKUX peaKiiui
IO COCTABY M YUCIIy PEareHTOB U NPOAYKTOB. THIIBI XUMHUECKUX PEAKLIHUA.
Peakuuu coenuHenus, pazinokeHus, 3amelienns u ooMmena. Karanuzaropsl u
KaTajus.

JlaGopaTopHbIe ONBITHI

1. O3HakoMIIEHHE C KOJUIEKIIMEH J1ab0paTOpHOM MOCYIbI.

2. TIpoBepka mpudopa 1151 TOTyUYEeHUS Ta30B Ha TEPMETHUYHOCTb.

3. O3HakoMJIeHHE C MUHEpajJaMu, 00pa3yIolUMHU TPaHUT.

4. BzaumoielicTBUE pacTBOPA CO/bI C KUCIOTOM.

5. IIpoBepka 3aK0Ha COXpAaHEHHSI MACChI BEILIECTB HA IPUMEPE B3AUMOACHCTBHUS
IEI0YM ¥ KUCIIOTHI).

6. PaznoxxeHue nepokcuaa BOAOpoa ¢ oMoIIbio okcuaa mapranma (I1V).
IIpakTueckue padoThI

1. 3nHakoMCcTBO ¢ TabopaTopHbIM 00opyaoBaHueM. [IpaBuiia TeXHUKH
6e3omacHOCTH TP paboTe B KabuHeTe XuMun. HekoTopbie BUIBI padoT.
2. AHanu3 noyBbl

Tema 2. BaxHeluue npeacTaBUTe/ M HCOPraHMYECKUX BelIeCTB.
KoaunvyecTBeHHBbIE OTHOIIEHUSI B XUMUH. (18 4.)

CocraB Bo3ayxa. [lonstiue 00 00BEMHOMN 10JIE KOMIIOHEHTA TPUPOIHON ra30BOM
cMecu — Bo3ayxa. PacuéT o6bEMa KOMIIOHEHTA Ta30BOM CMECH T10 €ro 00beMHOM
710Jie 1 HA00OPOT.

Kucnopoa. O3o0mn. [lonyuenue kucinopoaa. Cobupanue u pacro3HaBaHue
KUCJIOpoJa. XMMUYECKHE CBOMCTBA KUCIOPO/Ia: B3AUMOJACUCTBUE C METALIAMH,



HEMETAJUTAMH U CIOXKHBIMU BemecTBamu. [Ipumenenne kucnopoaa. Kpyrosopor
KHCIIOpOJa B IPUPOJIE.

Oxkcuasl. OOpazoBaHue Ha3BaHUM OKCUAOB 1O UX popmynam. CocTaBieHue
dbopmysT OKCHUJIOB MO UX Ha3BaHUAM. [IpeacTaBUTEN OKCUIOB: BOAA U YIIICKUCIIBIN
ras, Heraui¢Hasi U3BeCTh.

Bonopon B npupone. dusnueckue 1 XMMUYECKUE CBOKMCTBA BOJIOPOAA, €ro
[IOJIy4E€HUE U IPUMEHEHUE.

Kucnotsl, ux cocras u knaccudukanus. Muaukatopsl. Tabnuiia pacTBOPUMOCTH.
CongHas v cepHas KUCIOTHI, UX CBOMCTBA U MPUMEHEHUE.

Counn, ux cocraB u Ha3zBaHus. PactBopumocTs cosell B Bozie. [IpencraBurenn
CoJIe: XJIOpU]T HAaTpHsl, KapOoHaT HaTpus, Gocdart KanbLus.

ITocrosinnas ABoraapo. KomuuectBo BemecTsa. Mosb. MonsipHast macca.
KpaTtHble equHUIBI U3MEPEHUS KOJMYECTBA BEUIECTBA — MUJUIUMOJIb M KMJIOMOJIb,
MUWIJTUMOJISIpHAsl U KUJIOMOJISIpHAsi MacChl BellecTBa. PacyéThl ¢ MCMOJIb30BaHUEM
MOHATHUI «KOJMYECTBO BEILIECTBA», «MOJISIPHAS MAacCay, «IOCTOSTHHAsT ABOTaipo».
3akoH ABorajapo.

MonsipabIit 00BEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTh OJTHOTO
rasza no-apyromy. KpatHele eTMHUIBI H3MEPEHUS — MUJUTUMOJISIPHBIN
KIJIOMOJISIPHBIM 00BEMBI Ta3000pa3HbIX BEIICCTB.

PacuéThl ¢ UCMONB30BAHNEM MOHATUM «KOJIMYECTBO BEIIECTBAY, «MOJISPHAs
Maccay, «MOJISIPHBIN 00BEM Ta30B», «IOCTOSIHHAsE ABoraapo». Pacuérsl ¢
UCIIOJIb30BAHUEM MOHSATHUM «KOJIMYECTBO BELIECTBAY, «MOJIIPHAS Maccay,
«MOJISIPHBIA 00BEM Ta30BY», «YUCIO ABOTAIPOY.

I'mapocdepa. Kpyrosopot Boasl B ipupojie. Gusnyueckue 1 XUMHUICCKHE
CBOICTBa BOJIbI: B3aUMOJICUCTBUE C OKcuaaMu. OCHOBaHUS, UX COCTaB.
PactBopuMocTh 0OcHOBaHMI B BoJie. I3MEHEHUE OKPACKHA UHIUKATOPOB B
meJIouHou cpene. [lpencrapurenu menoden: TiAPOKCUIBI HATPHS, Kaaus U
Kanplusi. PacTBOpUTENb U paCTBOPEHHOE BEILIECTBO.

PactBopsl. PactBopenue. ['napatel. MaccoBast 70J1s1 paCTBOPEHHOTO BEILIECTBA.
Pacuétel, cCBA3aHHBIE C UCIIOIB30BAHUEM MOHATHS «MACCOBAs J10JS1 PACTBOPEHHOTO
BEILIECTBAY.

JlabGopaTopHbIe ONBITHI

1. [lomyTHEHHE U3BECTKOBOM BOJIbI IIPU MPOIYCKAHUU YTIIEKUCIIOro rasa.



2. llonyueHnue Bo1OpOia B3aUMOICCTBUEM ITUHKA U COJITHOWU KUCIIOTHI.

3. Pacnio3HaBaHue KUCIOT UHAUKATOPAMHU.

4. VI3MeHeHune OKpacKu MHAMKATOPOB B IIEJIOYHOM cpefe.

5. O3HakoMIIEHHUE C TIpenapaTaMu JJOMaITHEN UK IITKOJIbHOW alTeuKy —
pacTBOpaMu MEPOKCUIA BOAOPOAA, CHUPTOBOM HACTOMKHU MOAA U HALIATBIPHOTO
CIIUpTA.

IIpakTH4yeckue padoThI

1. ITonmydenue, cobrpanue U pacro3HaBaHUE KUCIOPOA.

2. [lonyyenue, cobupanue U paclio3HaBaHUE BOJOPO/A.

3. [IpuroroBnenue pacTBOPOB COJIEH C UX 3aJJaHHONW MacCOBOM 101€eil.
Tema 3. OcHOBHbBIE KJIACCHI HEOPTaHN4YECKUX coeqrnHeHuil. (10 u.)

O060061eHne cBeleHnit 00 OKCHIax, UX Kiaccuukaiy, Ha3BaHUSX U CBOMCTBAX.
CriocoObI IOJTyYeHHUST OKCHJIOB.

OcHoBaHus, UX KiIaccuuKkalus, Ha3BaHUs U CBOMCTBa. BzaumoeiicTeue ¢
KHCJIOTaMHU, KUCJIOTHBIMHM OKCUIAMHU U COJSIMU. Pa3nokeHue HepacTBOPUMBIX
ocHOBaHMM. CiocoObl MOTY4YEHHsI OCHOBAHUH.

KI/ICJIOTH, ux KHaCCI/I(bI/IKaHI/I}I N Ha3BaHMHII. O6HII/I€ XHUMHUYECKUE CBOMCTBA KUCIOT.
BSaHMOHGﬁCTBHG KHCJIOT C MCTaJlJIaMH. 9H€KTpOXI/IMH‘IGCKI/Iﬁ paa HaHpﬁ}KeHI/Iﬁ
MCTaJJIOB. BSaHMOHeﬁCTBHG KHUCJIOT C OKCHJaMH MCTAJIJIOB. BSaHMOHGﬁCTBHG
KHCJIOT ¢ OCHOBAHHAMHN — PCAKIIUA Heﬁrpannaaunn. B3aHMOHGﬁCTBHC KHCJIOT C
COJIsIMU. HOHy‘IGHI/IG 6CCKI/ICJ'IOpOI[HBIX " KHCJIOPpOACOACPKAIINX KHUCJIIOT.

Conu, ux knaccudukanus 1 cBoicTBa. B3aumonaeiicteue coseli ¢ MeTaiiaMu,
0COOCHHOCTH ATUX peakiuii. B3auMoaelcTBre Coiel ¢ COMIMH.

I'enetndeckue psapl MeTallIa U HeMeTalia. [ 'eHeTu4YecKas CBsI3b MKy
KJIaCCaMHM HEOPTaHUYECKUX BEILIECTB.

JlaGopaTopHbIe ONBITHI

1. BzanMoencTBHEe OKCHIa KaJIBIHS C BOJOH.

2. [lomyTHEHME U3BECTKOBOW BOJIBI.

3. Peaknus HelTpanu3ammm.

4, B3zauMoelcTBUE KHUCIIOT C METAJUIAMU.

5. BzauMmojeiicTBHE KHUCIOT C COJISIMH.

6. O3HaKOMIJIEHHE C KOJUIEKIIUEI COJIEH.

7. BzanMmopeiicTBue COJIel C COJISIMH.

IIpakTyeckue padoThI

Pemenune skcnepuMeHTaIbHBIX 3a7a4

Tema 4. [lepuoanvecknii 3aKOH M NEPUOANIECKASA CHCTEMA XUMHUYECKHUX
iemeHToB [{.U. MenaesneeBa. Ctpoenune aroma.(9 4.)



EcTtecTBeHHBIE ceMeiicTBA XUMUUECKUX 3JIEMEHTOB: IIEJIOYHbIE U
IIEJI0YHO3EMENIbHBIE METAJLIbI, TaJIOT€Hbl, HHEPTHBIE (0J1IaropoAHbIE) Ta3bl.
AmpotepHOCTh. AM(OTEPHBIE OKCHJIBI M THAPOKCUAbI. KOMITJIEKCHBIE COMH.

Otkpertue /1. 1. MenneneeBbiM [leproguyeckoro 3akoHa U CO3JaHUE UM
[leprouueckoi CUCTEMBbI XUMUYECKUX 3JIEMEHTOB. ATOMBI Kak (hopma
CYILLIECTBOBAHMS XUMHUUYECKUX DJIEMEHTOB.

OCHOBHBIE CBEICHUS O CTPOCHUU aTOMOB. J[0Ka3aTenbCTBa CIIOAKHOCTH CTPOCHUS
atomoB. OnbITel Pezepdopaa. [Tnanerapuas moaens crpoerust aroma. Coctas
ATOMHBIX $JIEp: MPOTOHbI, HEUTPOHBI. OTHOCHUTENBHAS aTOMHAs Macca.
B3auMoCBs3b OHATHIN «ITPOTOHY», KHEUTPOH», KOTHOCUTEJIbHAS AaTOMHAS Maccay.
MuxkpoMup. DNEKTPOHBL.

CtpoeHue 2JeKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX 371eMeHTOB NeNe 1-20.
IlonsiTHE O 3aBEPIIEHHOM AJIEKTPOHHOM ypOBHE. M30TOMBI.

®uznueckuii cMbich cuMBOJIMKM [leprnoanyeckoii cucrembl. CoBpeMEHHAs
dopmynupoBka [lepuoanueckoro 3akoHa. I3MeHeHHs] CBOCTB JIEMEHTOB B
nepuoax v rpymnmnax, Kak QyHKIUsS CTPOEHUS SIEKTPOHHBIX 000JI0UYEK aTOMOB.

XapakTepucTuKa 3JIEMEHTa-MeTaJllIa ¥ JIEMEHTa-HEMETaJlJIa TI0 UX MOJIOKEHUIO B
[Tepnoguueckoit cucteMe xuMudeckux 3yeMeHToB [l. 1. Menaeneena.
JlaGopaTopHbIie ONBITHI

[Tomyuenune ampoTEepHOTO THAPOKCHIA M UCCIICTOBAHUE €TI0 CBOMCTB

Tema 5. Xumnueckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuun.(11 4.)

HNonnas xumudeckas cBsi3b. MloHBI, 00pa3oBaHHBIC aTOMaMHU METAJIJIOB U
HeMeTallIoB. CxeMbl 00pa30BaHUsS HOHHOW CBS3U ISl OMHAPHBIX COSAMHEHUH.
HNonHble kpucTaIUYECKHE PeIIETKH U (DU3NUECKUE CBOMCTBA BEIIECTB C 3TUM
tunoM peméTok. [lonarue o GopMynbHONM eNMHUIIEC BEIIECTBA.

KoBanenTHas xumudeckasi CBA3b. JICKTPOHHBIC U CTPYKTYPHBIC (DOPMYIIBI.
KoBanenTtnas HenosspHas cBsi3b. CxeMbl 00pa30BaHusl KOBAJICHTHOM CBSI3M TS
OMHApPHBIX coeAMHEHNI. MOJIEKYISIpHbIE M aTOMHBIE KPUCTAIITNYECKUE PEIIETKH,
Y CBOMCTBA BEILECTB C 3TUM TUIIOM PEIIETOK. DIEKTPOOTPUIATEILHOCTD. Psin
aneKkTpooTpularenbHocTh. KoBajgeHTHas moJisipHas XMMHU4YecKas CBsi3b. JUMOJIb.
CxeMbl 00pa30BaHUsI KOBAJICHTHOMN MOJISIPHOM CBSA3M JJis1 OMHAPHBIX COEAMHEHUN.
MonekynsipHble 1 aTOMHbIE KPUCTAJUIMUYECKUE PELIETKH, CBOMICTBA BEIIECTB C
3TUM THUIIOM PELIETOK.

Meramueckass XMMHAYECKas CBSI3b M METAJUIMYECKAS] KPUCTAIUIMYECKAs! PEIIETKA.
CBolicTBa BEIIECTB C 3TUM TUIOM PEMIETOK. ENrHAs nNpupoia XUMUYECKUX CBSI3EH.



Crenenb okuciienus. CpaBHEHHUE CTENICHU OKHUCIIEHUA U BalleHTHOCTH. [IpaBuina
pacuéra creneHel OKMCIeHUs o popMysiaM XUMUYECKUX COETMHEHUI.
OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakuu. ONpeaeIeHUe CTENEHEN OKUCIEHNUS
JUTSL DJIEMEHTOB, 00pa3yoIINX BEIIECTBA PA3HBIX KJIACCOB. Peakiinu HOHHOTO
oOMeHa U OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U
BOCCTaHOBHTEIb, OKHCIIEHUE U BOCCTaHOBIEHHE. COCTaBICHNE YpaBHEHUIN
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOJIOM AJICKTPOHHOrO OanaHca.
IIMHKA C CEPOM, CONITHOM KUCIOTOH, Xxstopugom meau (11).

JlaGopaTopHbIie ONBITHI

N3rorosneHne MoIeNIH, WITFOCTPUPYIOLIEN CBOMCTBA METAJIMYECKOMN CBSA3U

Coaep:xxanue npeamera B 9 kiacce

Tema 1.00001eHre 3HAHU M0 Kypcy 8 kiacca. XuMudeckue peakuun. (S 4.)
bunapusie coenqunenus. Okcuabl coaeoOpas3yromiue u HecoaeoOpas3yoIme.
IM'uapokcuasl: ocHoBaHMs, aM(oTepHbie, KUCIOThI. CpeaHue, KUCIbie, OCHOBHbIE
cosi. O600ITIeHNEe CBEICHUN O XUMHUECKUX PEAKITHTX.

Knaccuduxaiys XuMUIecKUX peakiiuii Mo pa3IMuHbIM OCHOBAHUSIM: COCTaBY U
YHCIly pearupyomux 1 00pa3youuxcs BEUIECTB, TEIIOBOMY 3} deKTy,
HAIpPaBJICHUIO, K3MEHEHUIO CTETIEHEW OKHUCIICHHSI JIEMEHTOB, 00pa3yoInX
pearupylomie BenecTna, ¢pase, UCIOIb30BAaHUIO KaTalu3aTopa

[ToHsiTHE O CKOPOCTH XUMHUUECKON peakiuu. @aKTophl, BIUSIONINE HA CKOPOCTh
XUMHUYECKUX PEAKLMI: MPUPOJIa PEarupyomiux BEIEeCTB, X KOHIIEHTPALIUS,
TeMIepaTypa, oAb CONPUKOCHOBEHUS, HAUIMYME KaTanu3zaTopa. Karanms.
JlaGopaTopHblie ONbITHI

1. Peakius HeWTpaau3aluu.

2. Habmronenue TeruioBoro 3¢ (hexra peakiuy HeHTpar3aliyi.

3. BzaumoneiictBue cepHoit KUCIOTH ¢ okcuaoM meau (1I).

4. PasnoxeHune MepoKCHIa BOIOPO/Ia ¢ MOMOIIBIO KaTajia3bl KapTodes

5. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIMU OT IPUPOIbI METAJIJIOB IIPU UX
B3aMMO/JICHCTBUH C COJISHON KHUCIOTOM.

6. 3aBUCIMOCTh CKOPOCTH XUMHYECKON PEaKIIUU OT TEMIIEPaTypHI.

Tema 2. Xumnueckue peakuuu B pactsopax.(10 u.)

[TonsiTHE 00 PNEKTPOIUTHICCKON JUCCOIUALINH. DICKTPOJIHUTH U HEJIEKTPOIUTHI.
MexaHu3M AUCCOLMAIIMN JICKTPOJIMTOB C PA3ITUYHBIM XapaKTEPOM CBSI3H.
CteneHb 2JIEKTPOIUTUUECKON Tuccorani. CUuiabHbIe U CJ1a0ble DJICKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUH DIIEKTPOIUTUUECKON THCCOLMAIIY.
Kiaccudukanus MOHOB U UX CBOMCTBA.

Kucnotel, ocHOBaHUS U COJU KaK AJNEKTPOJUThl. VX Kilaccudukanus u
nucconuanus. OO0mMe XUMUYECKHE CBOMCTBA KUCJIOT: U3MEHEHUE OKPACKU
WHJIMKAaTOPOB, B3AUMOJEHUCTBUAE C METAJJIAMH, OKCHIAMHU U THAPOKCUIAMHU
METAJIJIOB, U COJIIMU. MOJIEKyJIsSIpHbIE U HOHHBIE (ITOJIHBIE U COKPAILIEHHBIE)



ypaBHEHUs peakuui. XUMHUYECKUNU CMBICII COKPAILIEHHBIX YPAaBHEHUH. Y CIIOBUS
IIPOTEKAHMS PEAKIIUA MEXKAY AIEKTPOIMTAMHU 10 KOHIA. Psin akTuBHOCTH
MetauioB. O0mre XuMUYeCKUe CBOMCTBA IIEI0YEH: B3aUMOJIEHCTBHE C
KHCJIOTAMH, OKCHJIaMH HEMETAJLJIOB, colsiMU. O0I1IMe XUMUYECKUE CBOICTBA
HEpPACTBOPUMBIX OCHOBAHUI: B3aUMOJICUCTBUE C KUCIOTAMHU, PA3JI0KEHUE TIPU
HarpeBaHuu. OOIIMe XUMUYECKHE CBOMCTBA CPETHUX COJIEH: B3aUMOJIEHCTBHE C
KHCJI0TaMHM, IIEJI0YaMHt, COJIIMUA M MeTallIaMu. B3auMo1eiCTBUE KUCTIBIX COJIEH CO
HIET0YaMH.

IMuaponus, kak 0OMEHHOE B3aUMOJICUCTBUE colelt ¢ Bogou. ['uaponus conu
CUJILHOTO OCHOBaHMUsI M cJ1abo KUCIOTHI. ['uapoau3 conu c1aboro oCHOBaHUS U
cunbHOU KucioThl. [Ikana pH. CBoiicTBa KMCIOT, OCHOBAaHUI, OKCUIOB U COJIEH B
CBETE TEOPUU FIEKTPOJUTUYECKON AUCCONAIUNA U OKUCIUTEIBHO-
BOCCTAaHOBUTEIILHBIX PEAKIIUH.
JlaGopaTopHbIe ONbITHI.

1. Muccorumanust ciabbIX 3JIEKTPOIUTOB HA MPUMEPE YKCYCHOM KHUCIIOTHI.

2. I3MeHeHne OKpacKu UHIMKATOPOB B KMCJIIOTHOM Cpejie.

3. Peaknus HedTpanu3anuu pacTBOpa MEITOUYH PA3IMUHBIMHA KUCTOTaAMHU.

4. BzaumopeicTBre CHIIbHBIX KUCTOT ¢ okcuoM meau (II).

5. B3auMojeiicTBre KUCIIOT C METaJIJIaMHU.

6. I3MeHeHne OKpacKu WHANKATOPORB B MIEJIOUYHOMN Cpejie.

/. BzauMoieiicTBUE 1I€JI0UEH C YTIAECKUCIBIM ra30M.

IIpakTuyeckue padoThl

1. Pemienue 3KCIEpUMEHTAIBHBIX 3a/1a4 10 TeME «DJIEKTPOJIUTHYECKAS
JTTUCCOLTAALHAS.

Tema 3.HemeTasibl M UX CoeTUHEHU. (25 U.)

CtpoeHne aToMOB HEMETAJVIOB M UX TosioxkeHue B [lepuoauueckoit cucreme. Psn
3JIEKTPOOTPHULIATEIIBHOCTH. KpUCTaINIMYECKHUE PEIIETKA HEMETAIIJIOB — MTPOCTHIX
BelecTB. AioTpornus U e€ mpuarHbl. Pu3nyeckue cBoicTBa HeMeTauioB. Oo1me
XHMHUYECKHUE CBOMCTBA HEMETAJIOB: OKMCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

["amoreHsl, CTpo€HHE UX ATOMOB U MOJIEKYJI. DUZUUECKUE U XUMUUECKUE
CBOMCTBA rajioreHOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB IaJIOTCHOB B
3aBUCUMOCTH OT uX Mojoxenusa B [lepuoanueckoit cucreme. Haxoxaenne
rajoreHOB B MPUPO/JIC U UX MOJIydyeHHE. 3HaUCHUE U MPUMEHECHHUE TaJOT€HOB.

["anoreHOBOAOPO/IBI M COOTBETCTBYIOIIME UM KUCJIOTHI: TUIABUKOBAs, COJISHAS,
OpoMoBOI0pOIHAS, HOOBOAOpoAHAs. ["anorennapl. KauecTBeHHBIE peakIiuy Ha
rajoreHu1-uoHsbl. [IpuMeHeHe COeTMHECHHI TaJIOTCHOB M UX OMOJIOTHYecKast
pOJIb.

O6mas xapakrepucrtuka memMeHToB VIA-rpynnsl. Cepa B ipupojie u eé
MoJiyueHue. AJIJIOTPOIHbIE MOJU(DUKALIMY CEPBI U UX CBOMCTBA. XUMUUYECKUE
CBOWCTBA CEPBI U €€ MMPUMEHEHHE.



CepoBonOpO: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE U XUMUYECKHE CBOICTBA,
nosiyueHue u 3HaueHue. CepoBoaopoiHasa kuciaora. Cyiab(uabl 1 UX 3HaYEHUE.
JIromuHOGOPBI.

Oxkcup cepsl (IV), cepaucTas kuciora, cylibhuThl. KauecTBeHHas peakius Ha
cynbdur-uon. Oxcup cepsl (VI), cepnas kucnora, cynbdatsl. Kpucramioruapars.
KauecTtBennas peakius Ha cynbdar-uoH. CepHas KHCIOTa - CHIBHBIA AIEKTPOJIUT.
CaolicTBa pa30aBlIeHHON CEPHON KUCIOTHI, KAK TATUYHON KHCIIOTHI:
B3aMMOJICHCTBHE C METAJJIAMH, OCHOBHBIMH U aM()OTEpHBIMHU OKCUIAMH,
OCHOBaHMSIMH 1 aM(POTEpHBIMH THAPOKCUAAMH, CONIIMU. KadecTBeHHas peaxius
Ha CyJb(haT-uoH.

OO61mas xapakTepucTHKa 31eMeHTOB VA-rpynnbl. A30T, CTpOEHUE aTOMa U
MOJIeKyJbl. PU3NYECKHE U XUMUYECKHUE CBOMCTBA U IPUMEHEHUE a30Ta. A30T B
OpUpOJE U €ro OHMoJIOrndecKas poib.

AMMI/IaK, CTPOCHUC MOJICKYIJIbI 1 (bl/IBI/I‘{eCKI/Ie CBOMCTBA. AMMHa4dHas BOJa,
HaHIaTI:IpHLIﬁ CIIUpPT, THAPAT aMMHAKaA. I[OHOpHO -aKHeHTopHBIfI MCXaHHU3M
O6p&30BaHI/I$I KaTHoHa aMMOHHMs. BoccTaHoBUTEIBLHBIC cBOMicTBAa aMMHaka. Cojmn
AMMOHHUA U UX IIPUMCHCHUC. KauecTBennas pCaKkynAa Ha KATUOH aMMOHMUA.

OKCI/I,III)I a3oTa: HGCOJICO6p213y}OH.II/IC 1 KUCJIOTHBIE. A30THUCTAasl KUCI0Ta U
HUTPHUTEI. A3oTHas KHCJIOTAa, e€ IMOJIYYCHUC U CBOICTBA. HI/ITpaTBI.

docdop, ctpoenue atoma u ayuiorponusa. Pocouasl. Pochun. Oxeun
docdopa(V) u oprodpochopnas kucnora. docdarter. DochopHbie ynodpeHus.
HuacexTuimaeml.

O6mast xapakTepucTika 1eMeHToB [V A-rpynibl: 0cOOEHHOCTH CTPOCHHUS
aTOMOB, IPOCTBHIX BELIECTB U COCIMHEHUIN B 3aBUCUMOCTH OT MOJI0KEHUS
anemeHTOB B [lepuoandeckoii cucreme. YTiiepoa. AJIOTPOITHbIE MOIUDHUKAIIUY:
anma3s, rpadur. AMOpQHBINA YTIEPO U €T0 COpTa: Caxa, aKTUBUPOBAHHBIM YTOJIb.
Ancop6rusi. Xumudeckre cBOMCTBa yriepoia. Kokcoxumuieckoe mpou3BOCTBO
1 ero npoxykius. Kapoumsr.

Oxcun yriepoaa(Il): ctpoeHre MOiEKybl, MOJy4eHHE U €To cBoiicTBa. OKCHT
yriepoaa(IV): ctpoenne MoJIeKyIibl, MOJYUYE€HHE U €T0 CBOMCTBA. YTOJbHAS
kuciora. Cojii yroJbHON KMCIIOTHI: KapOOHATHI ¥ THAPOKapOoHaThl. TeXxHuUecKas
U TrIeBas coma. Heopranndyeckue u opraHnYecKue BEIeCTBa.

Yraeroaopoasl. XUMHYECKOE CTPOCHUE OPTAHUYECKUX BEIIECTB, KaK MOPSII0K
COEMHEHUS ATOMOB B MOJICKYJIE IO BAJICHTHOCTH.

Mertan, 3TaH, Kak NpeaeabHbIe YIIE€BOAOPObl. DTUIEH U alleTUJIEH, KaK
HeTpeeabHble (HEHACBIIIEHHBIE) YIIIeBOAOPOIbl. ['opeHre yrieBo10po10B.



KauecTBeHHBIE peakUKM HA HENPEAEIbHBIE COCTMHEHNS. DTUIIOBBIN CIIUPT, €r0
MoJiyyeHue, NpuMeHeHue u pu3nonorunueckoe aecTeue. TpEXaTOMHBIN CIUPT
ruieprH. KauecTBeHHas peakiysi HA MHOTOATOMHBIE CIIUPTHI. Y KCyCHAs -
MPEICTaBUTENb KJlacca KAPOOHOBBIX KUCIOT.

Kpemnuii, ctpoenue ero aroma u coiictBa. Kpemuuii B npupone. Cunuuuasl u
cunad. Okcup kpemuusi(1V). Kpemuueas kucnora u e€ conu. [Ipon3BoacTso
CTEKJIA U LIEMEHTA.

[TpoayKInst CHITMKaTHOW TTPOMBITINICHHOCTH: ONITHYECKOE BOJIOKHO, KEPAMHKa,
dapdop, bpasac. OnTuyeckoe BOJIOKHO.

Hewmertannsl B mpupoe. @pakiimoHHas meperoHka >KuJIKoro Bo3ayxa Kak crocod
NOJIy4eHUs KUCJIOpo/ia, a30Ta, aproHa. [lonyyenue docdopa, kpeMHus, xjiopa,
Hona. DnexkTposn3 pacTBOpoB. [loyyeHne cepHO KUCIIOTHI: ChIPbE, XUMH3M,
TEXHOJIOTMYECKAsl CXeMa, METOJ KUTISIIETO CJI0sI, TPUHITUIIBI TETUIO0OMEHa,
NpPOTUBOTOKA U LUPpKYJsiuuu. Oneym. [Ipon3BoicTBO aMMuUaKka: ChIpb€, XUMU3M,
TEXHOJIOTMYECKAS CXEMa.

JlaGopaTopHbie ONbITHI

1. Pacrio3HaBaHue rajgoreHu-MOHOB.

2. KayecTBeHHbBIE peaklvy Ha CyJb(aT-HOHBI.

3. KauecTBeHHas peakuysi Ha KATAOH AMMOHMUSI.

IIpakTuyeckue padoThl

1. I3y4yeHune CBOMCTB COJISTHOM KHUCIIOTHI.

2. 3ydeHne CBONUCTB CEpHOU KUCIIOTHI.

3. [lonydyenne aMMuaKa U U3y4eHHUE €T0 CBOUCTB.

4. TlonydeHue yriieKUCIIOro ra3a u U3y4eHUe ero CBOMCTB.

Tema 4.MeTaiiibl U UX coequHenus.(17 4.)

[Tonmoxxenne metamioB B [leppoanueckoit cucteMe XMMHYECKUX 3ieMeHToB [l. M.
MeHneneeBa, CTpPOCHUE UX aTOMOB M KPUCTALIOB. MeTanueckast CBA3b U
METaJUINYECKask KpucTauinyeckas pemeérka. u3ndyeckue CBOMCTBA METAJIOB:
AJIEKTPO- M TETUIONPOBOTHOCTD, OTPAXKAIOIIAs CIIOCOOHOCTD, TUTACTUYHOCTD.
CnuaBbl YEpHBIE U 1IBETHEHIC.

Mertasnibl Kak BOCCTAHOBUTENU. DIEKTPOXUMHUUECKUN PSIJT HAMIPSIKEHUM.
B3anmopericTBue METAIOB ¢ HEMETAIIIAMU, OKCHIAMU, KUCIIOTAMH, COJISIMHU.
AJTIOMHHOTEPMUS.

CtpoeHne aTOMOB M ITPOCTHIX BEHIESCTB MIETOYHBIX METAIIOB. 3aBUCUMOCTh
(bU3NYECKUX U XUMHUYECKUX CBOMCTB IIEIOYHBIX METAJIJIOB OT 3aps/I0B SACP UX
aToMOB. OKCHUbI ¥ THAPOKCHIBI IIETOYHBIX METAJIJIOB, UX MOJYYEHHUE, CBOMCTRBA,
NpUMEHEHHE. BakHennre cou meI0OYHbIX METAUIOB, UX 3HAYCHUE B )KUBOU U
HEXXUBOU MPUPOJIC U B )KU3HU YEJIOBEKA.



CrtpoeHune aTOMOB U MPOCTHIX BEIIECTB HIEI0YHO3EMENBHBIX METAIIOB.
3aBUCUMOCTb (PU3NYECKUX U XUMHUYECKUX CBOMCTB IIETOYHO3EMENbHBIX METAJIIOB
OT 3apsA10B sAep UX aTOMOB. OKCHJIBI U TUAPOKCHUBI IETOYHO3EMETBHBIX
METAJUIOB, UX IOJIyYEHHE, CBOMCTBA U IPUMEHEHUE. BaxkHelmue conu mEI0YHO -
3€MeJIbHbIX METAJUIOB, UX 3HAaYEHHUE B MIPUPOJIE U KU3HU uenoBeka. KapOoHatsl u
TUAPOKAPOOHATHI KaTbIIHS.

XKeéctkocTh BOABI: BpeMeHHas ¥ mocTossHHasA. CriocoObl yCTpaHEHUSI BpPEMEHHOM
xeécTkocT. CriocoObl YCTpaHEHUS MOCTOSHHOM KECTKOCTU. IOHUTHI.

CoeuHeHUs ATFOMUHUS B IPUPOJIC. XUMUYECKHUE CBOWCTBA aTFOMHHHS.
Oc00EHHOCTH OKCHIa M TUAPOKCH 1A aTFOMUHUS KaKk aM(pOTEpHBIX COCTMHECHU.
Baxneitmue conu antomunus (xjaopui, cyinbdar). OCOOEHHOCTH CTPOSHUS aToMa
xKernesa.

Kenezo B npupoje. Baxueitmue pyast xxenesza. Okcuanl U rugpokcubl sxkenesa(ll)
u xene3a(lll). Conu xenesa(Il) u sxeneza(Ill). OGHapykeHUE HOHOB KATHOHOB
’KeJe3a B pacTBOpE. 3HAUEHUE COCAMHEHUM Keme3a.

Koppo3us xumuueckas 1 3J€KTpOXUMUYECcKas. 3aluTa METaJlJIOB OT KOPPO3HH.

Mertamnisl B ipupojie: B CBOOOJHOM BHJIE U B BUJie coenrHeHuit. [Tonsitue o
MeTtautypruu. YépHas u 11BeTHas metautyprus. [lupomeramnyprus,
THAPOMETAILTYPrus, dJekTpomeTamtyprus. Jlomennsiit mpouecc. [lepepadoTka
YyryHa B CTallb. DJIEKTPOJIN3 PACIUIaBOB.. * B3auMozaencTeie meau ¢
KOHIICHTPUPOBAHHOW CEPHOM KUCJIOTOM U a30THOU KUCIOTOU (pa30aBieHHON U
KOHIICHTPUPOBAHHOI).

JlaGopaTopHbie ONbITHI

1.TTonyyeHue N3BECTKOBOW BOJIbI U OTBITHI C HEH.

2.ITonyaenne runpokcunon xeneza(ll) u (I11).

3.KauecTBeHHBIC peakiiiy Ha KAaTHOHBI JKeJie3a.

IIpakTH4eckue padoThI

1. ITomydeHue KeCTKON BOABI U CITOCOOBI €€ YCTPaHCHHS.

2. Pemrenne skcrepuMeHTaNBHBIX 3a7a9 0 TeMe «MeTalbiy.

Tema 5. Xumus u okpy:xawiuas cpeaa.(2 4.)

Crpoenue 3eMiu: 11po, MaHTHUA, 3€MHAsI KOpa, UX XUMUYECKUI COCTAaB.
JIutochepa u e€ xummuuecknii coctaB. Munepansl. Pynbl. OcagouHbie moposI.
[Tone3Hbie ucKomaeMple. XUMUYECKUNA COCTaB TUAPOChHEephl. XUMHUECKHI COCTaB
aTMocdephl.

HcTtoyHnky XUMUYECKOT0 3arpsi3HeHUs OKpY katolie cpeasl. ['1odanbHbie
AKOJIOTUYECKHUE MPOOJIEMbl YEJIOBEYECTBA: NAPHUKOBBINA d(PPEKT, KUCTOTHBIE
JI0%KJI1, O30HOBBIE JbIpbl. MeXTyHapOJHOE COTPYIHUYECTBO B 00JIACTH OXPAHbI
OKPYKAKWIEN CPeibl OT XUMHUYECKOTO 3arpsI3HEHUSA. «3EIEHAST XUMUSI».



Tema 6.00001meHUe 3HAHUI 110 XUMHH 32 KYPC OCHOBHOM IIKOJIBL. (9 4.)
IHoaroroBka kK OCHOBHOMY IroCy1apCTBEHHOMY IK3aMEHY.

CrpoeHue aTroMa B COOTBETCTBUU C MOJOKEHUEM XUMUUYECKOTO JJIEMEHTA B
Ilepnonnueckoni cucreme. CTpoeHUe BEIIECTBA: XUMHUYECKas CBA3b U
KpUCTANINYECKHE PEHIETKU. 3aBUCUMOCTh CBOMCTB, 00Pa30BaHHBIX JIIEMEHTAMHU
MPOCTHIX BEIIECTB (METANIOB, HEMETAJUIOB, 0J1arOpOHBIX T'a30B) OT MOJOXKEHUS
anemMeHToB B lleproanueckoil cucteme. TUIIOIOTHsSI HEOPTaHUYECKUX BELIECTB,
NEJIEHUE UX Ha KIJIACChl U TPYIIIHIL.

HpI/I?)HaKI/I " YCJIOBUA NPOTCKAHUA XUMHUYCCKUX peaKL[I/Iﬁ. Tunojgoruss XuMU4IECKUX
peaKLII/Iﬁ 1O pa3JIMIHBIM OCHOBAHHAM. PeaKL[I/II/I MOHHOTr0o 0OMeHa.
OKXHUCITUTEIbHOBOCCTAHOBUTEIbHBIC peaKknuu.

XVWMHUYECKHE CBOWCTBA MPOCTHIX BEIICCTB. XapaKTEPHbIE XUMHUYECKUE CBOKCTBA
COJICOOPa3yIOIINX OKCUIOB, THAPOKCHIOB (OCHOBAHMIA, KMCIIOT U aM(OTCPHBIX
TUAPOKCHUIOB), COJICH.

IIpakTnyeckue padoThI:
8k

1.JITaGopaTtopHoe o6opynoBaHue u pueMbl obpaienus ¢ HuM. [IpaBuna
Oe3omacHol pabOThl B XUMHYECKOH J1abopaTopuu. Y CTpOUCTBO U paboTa
CIIUPTOBKH.
2.AHanu3 MOYBHI.
3.Ilonyuenue, coOupaHue U pacro3HaBaHUE KUCIOPO/a.
4. Tlonyuyenue, coOupaHue U pacro3HaBaHUE BOJOPO/IA.
S.IIpuroroBieHne pacTBOpa C 3aJaHHON MacCOBOM JOJIEW pACTBOPEHHOTO
BEILECTBA.
6. Pemenue sxcriepuMeHTaNbHBIX 33724 110 TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHEHUI.
9 KJI.

1. Pemienue skcnepruMEHTaIbHBIX 3a7a4 MO TeMe « DIEKTPOJIUTHIECKAs
TUCCOLIUALIUS.

2.3ydeHune CBOMCTB COJITHON KUCIIOTHI.

3.M3y4eHune CBOMCTB CEPHOU KUCIOTBHI.

4.ITonyyeHne aMMHuaka M U3y4€HHUE UX CBOMCTB.

5.Ilomy4enue yriekucnoro raza. KauectBeHHas peakius Ha KapOOHAT-HOHBI.
6.2KecTKOCTh BOJIbI 1 CLIOCOOBI €€ YCTPAHEHUSI.

7.PellieHre 3KkCiepUMEHTaIbHBIX 3a/1a4 10 TeMe «MeTasab»



TemaTnueckoe mJIaHnpoBaHue 8§ Kjace

Neni/mn Ha3Banmue Tembl, pa3jaesia Koa-so | IIp.p. | K.p.
4acoB
1. | IlepBoHaya/ibHble XUMUYECKHE NOHSITHS 20 2 1
2. | Baxuelimue npeacTaBUTEN HEOPraHUYECKUX 18 3 1
BeniecTB. KonmmuecTBeHHBIE OTHOIIICHUS B
XHUMHUHU
3. | OcHOBHBIE KJIACChl HEOPTAHUYECKHUX 10 1 1
COCMHEHUN
4. | Ileppogndeckuii 3aKOH U MEPUOTUYCCKAS 10
CUCTEMa XUMHYCCKHUX dIeMeHTOB 1. 1.
MenneneeBa. CTpoeHue atoma.
5. Xumunueckas cBi3b. OKUCIUTENbHO- 10 1
BOCCTAHOBHTEJIBHBIC PEAKITUH.
Uroro: 68 6 5
TemaTnueckoe mianupoBanue 9 kiace
Neni/mm Ha3zBanue Tembl, pa3zaeia Koa-so | IIp.p. | K.p.
4acoB
1. | IloBTopenue u 0606IICHUE TIO KypCy 8 Kiacca 5
XMMHUYECKHUE PEaKIINH.
2. | XuMuueckue peakim B pacTBOpaX. 10 1 1
3. Hemeramisl 1 uX COETUHEHUS 25 4 1
4, MeTtasuibl ¥ UX COSIUHEHNUS. 17 2 1
5. | Xumus 1 OKpysKaromias cpeja. 2
6. | O6o0meHre 3HaHM 32 KypC OCHOBHOM ITKOJIBI 7 1
7. | Pesepn 2
Uroro: 68 7 4
COI'JTIACOBAHO COI'JTIACOBAHO

IIporokoJ 3acenanus

METOAUYeCKOro 00beIUHEeHHs

yuureseii-npeamernunkos MbOY

ool Ne 15

ot «30 » aBrycra 2022 roga Nel
Bostnpuna C.IL

3amecTuTe/b AUpeKTOpa 10 YBP

Koruk JI.M.

« 30» aBrycra 2022 rona




Y4eOHo-TeMaTH4YeCKoe NIJIAHMPOBaHUE YPOKOB XMMUH B § KJiacce.

Ne Tun ypoka. Ilnanupyemblie pe3yabTaThl
Tema ypoka OcHoBHBIE JIMYHOCTHBIE IIpeamerHbIe MeTtanpeaMeTHble
NMOHATHS YPOKA.
Pa3nen 1. HauanbHble MOHSATHS M 3aKOHBI XuMuM 20 4acoB
1 | BBoaHbIit Ypok dopmupoBaHHE OOBACHSIOT PO XUMHUECKUX Pecynamuenvie: mIanupyoT
WHCTPYKTaX IO (dbopMupoBaHHUS | HHTEIUIEKTYaIbHBIX 3HAHUM B KU3HU YEJIOBEKA YMEIOT: | MOCIIEeN0BaTEILHOCTh CBOUX JIEHCTBUM U
Tb nipu padote B HOBBIX 3HAHUU YMEHHII: HCTIOJIB30BATh TTOHATUS IPU MPOTHO3UPYIOT UX PE3YyIbTaT.
KaOuHeTe aHAJIM3UPOBATH XapaKTEPUCTHKE BEIIECTB Ilo3nasamenvhbvie: BEIABUTAIOT
xumun. Ilpenmer WJUTFOCTPAITH apTryMEHTHI, YCTaHABIMNBAsI IPUUNHHO-
xumun. Ponb ydeOHHUKa. CJICZICTBEHHBIC CBSI3M MEXTy H3y4aeMbIMU
XHUMUU B KU3HH HcnpiTeiBatoT yue6HO- SIBJICHUSIMU, U3BJICKAIOT HEOOXOUMYIO
YEJI0BEKa. IT03HABATENbHBIN nH(OPMALIKIO U3 TPOUYNTAHHOTO TEKCTA.
HMHTEpEC K HOBOMY Kommynuxamusnvie: ymeroT
ydaeOHOMY MaTepuany dbopmynrpoBaTh COOCTBEHHOE MHEHHUE,
U croco6aM perieHus apryMEHTHPOBATh CBOIO TOUKY 3PEHMUS,
HOBOM 33J1a4u OTCTauBaTh €€ He BpaXACOHBIM IS
Ipyrux oOpa3oMm; BIaJCIOT
MOHOJIOTHYECKON U JTUaTOTHYECKOn
dbopmamu peunu.
2 | Meronmr Ypok dopmupoBaHue XapakTepu3yrT OCHOBHBIE Pezynamuesnvie: miianupyot
W3YYEHUS XUMHUH | GOpMHUpPOBaHHUS | KOMMYHUKATUBHBIX METO/bl U3yYEHUS] ECTECTBEHHO- MIOCJIEI0BATEILHOCTh CBOUX JIEHCTBUI U
HOBBIX 3HAaHUUI KOMIIETEHTHOCTH B Hay4HbIX JucUuILIuH. [IpuBoast MIPOTHO3HUPYIOT UX PE3YNIbTAT.
oOLIeHNH U IIpUMEpPBI MATEPUATIBHBIX U llosnasamenvhbie: BbIIBUTAIOT
COTPYIHUUYECTBE CO 3HAKOBBIX WJIM CUMBOJIbHBIX apryMEHTbI, YCTaHABIMBAsI IPUUYNHHO-
CBEpPCTHUKAMM. Moeneil. cobuparoT 00beMHbIE U CJIE/ICTBEHHBIE CBSI3U MEX/y U3y4aeMbIMU
dopmHUpoBaHUE 1apOCTEP>KHEBBIE MOJIETH SIBIICHUSIMU, U3BIIEKAIOT HEOOXO0UMYIO
WHTEJUIEKTYyaJIbHbIX HEKOTOPBIX XUMUYECKUX BEUIECTB. | HHPOPMAIIHIO U3 TPOYUTAHHOTO TEKCTA.
YMEHUU: Kommynuxamusnwvie: ymeroT

aHAJIM3UPOBATH TEKCT
yueOHHMKa

dbopMynupoBaTh COOCTBEHHOE MHEHHE,
apryMEHTHPOBATh CBOIO TOUKY 3PEHMUS,
OTCTaMBaTh € HEe BPpaXKACOHBIM IS




JIPYrux 00pa3om; BIaJACIOT
MOHOJIOTHYECKON M JNaJIOTHYECKOM
dbopmamMu peun.

ArperarHble Ypok DopmupyroTCs PaznuuyaroT Tpu arperatHbix Pecynamuenvie: Yuarcs onpenenars Leib
COCTOSIHUS (dbopMupoBaHHS | OTBETCTBEHHOE COCTOSIHUS BEILIECTBA. CBOEH J1eATeIbHOCTH, Ha OCHOBE
BEIIIECTB HOBBIX 3HAHUH OTHOIIIEHHE K YUYEHUIO, | YCTAaHABIMBAIOT CBS3U MEXIY COOTHECEHHS TOTO, UTO YK€ YCBOEHO, U
TOTOBHOCTb U HUMU Ha OCHOBE B3aUMHBIX TOT0, YTO €LIE HEU3BECTHO,
CIIOCOOHOCTB K nepexosoB. Habmonarot CaMOCTOSATEILHO ABUTaTHCH I10
CaMOpa3BUTHIO U XUMHYECKUN SIKCIEPUMEHT U 3aJIaHHOMY TUIaHy, OIICHUBATh U
caM000pa30BaHUIO Ha | JIeJalOT BBIBOJIBI HA OCHOBE KOPPEKTUPOBATh MMOJYUYEHHBIH pe3ybTaT.
OCHOBE MOTHUBAIIMM K | HAOIIOACHUH. Ilo3nasamenbHvie: BBIABUTAIOT
00yuYeHuIo u apTryMEHTHI, YCTaHABIWBAsI MPUINHHO-
MMO3HAHUIO; CJIE/ICTBEHHBIE CBSI3U MEXK]y U3y4aeMbIMHU
KOMMYHHUKATHUBHAs SIBJICHUSIMU, U3BJIEKAIOT HEOOXO0MMYIO
KOMIIETEHTHOCTH B nH(OPMALIKIO U3 TPOUYNTAHHOTO TEKCTA.
001meHnn Kommynuxamuenwvie: ®opmupyrorcs
U COTPYIHHUYECTBE CO pedeBbI€ YMEHHU: Yy4aTCsl BBICKA3bIBaTh
CBEPCTHUKAMHU B CYXKJIEHUS C UCIIOJIb30BAHUEM
npoiecce bu3nYeCKuX TEPMUHOB U MOHSTUH,
00pa3oBaTebHOI dbopMynupOBaTh BOMPOCHI U OTBETHI B
JEeSATEIbHOCTH. XO/JI€ BBITIOJTHEHUS 3aJJaHus,
0OMEHUBATHCA 3HAHUAMU MEXKIY
YICHAMM TPYIIIbI Ul IPUHATHS
5 dEKTUBHBIX COBMECTHBIX PEIICHUH.
Ilpaxmuueckasn Ypok- dopmMupoBaHU OrnpenensoT OCHOBHOE Pecynamusnvle: nmpeoOpazyror
paboma Nel. MPaKTUKYM KOMMYHUKATHUBHBIX XHUMHYECKoe 000pyI0BaHUE. MPaKTUYECKYIO 33/1a4y B
«3Hakomcmeo c KOMIIETEHTHOCTH B 3HAIOT MpaBUjia TEXHUKHU [I03HABATEJIbHYIO, OCYLIECTBISIOT
21abopamopHbvim oOLIeHNH U 0€30MacHOCTH MpH paboTe B MO3HABATENbHYIO peIeKCHIo B
o0bopyoosanuem. COTPYIHUUYECTBE CO XUMHYECKOM KabuHeTe. PaboTatoT | OTHOLIEHUHU AEHCTBHM MO PELICHUIO
IIpasuna mexnuxu CBEpPCTHUKAMM. ¢ J1abopaTOpHBIM 000PYIOBaHUEM | MIO3HABATENBHBIX 3a/a4.

bezonacrnocmu npu

pabome 8
XUMUYECKOM

U HarpeBaTelbHBIMU PUOOpPaMH B
COOTBETCTBUH ¢ npasunamu Th.

Tlo3nasamenvhble: TAlOT ONMPEICITICHHUSI
MOHSATHUSAM, MOTYT HAWTH CIOCOO PEIICHUS
poOJIeMHOM 3a1a4u




Kabunemey.

Kommynuxamuenvie. ydaCTBYIOT B
JIMaJiore, KOJUIEKTUBHOM OOCYXAEHUU
Ipo0JIeMBl, BJIaJCIOT MOHOJIOTHYECKOH 1
JMAJIOrM4ecKoi hopMamMu peyu.

dusznueckue
SIBIICHUS B XUMUH

Omnpenenste o0mmme
JUTS BCEX U
WHAWBUAYAJIbHBIC
npaBuiia paboTHI

Paznuuator ¢usndeckue u
XUMHYECKUE SIBJICHUS, YUCThIE
BEIIIECTBA U CMECH.
Knaccupunupyror u npuBoast
IIPUMEPBI CMECEH.

Pecynamuenvie: yMeHre COOTHOCUTDH CBOU
JIEUCTBUSI C TUNIAHUPYEMBIMU
pe3ynbTaTamMu, OCYIIECTBIISATH KOHTPOJIb
CBOEH JESITEILHOCTH B IIPOLIECCE
JIOCTHKEHUS PEe3yabTaTa, OMPEIEsITh
CIocoObI JCHCTBUHN B paMKax
MIPEIIOKEHHBIX YCIOBUM U TpeOOBaHUIM,
KOPPEKTUPOBATH CBOU JICUCTBUS B
COOTBETCTBHH C M3MCHSIOMICHCS
CUTYaIINEH, OIICHUBATh PE3yIbTATHI
pelIeHNs TOCTaBJICHHBIX 3aa4 U JIp.
llosnasamenvuole: YeTkoe IpEACTABICHUE
0 «(OU3UIECKUX SBICHUIX», «KXUMHUICCKUX
SBICHUSIX(PEAKINIX )»; TPUMEHATh UX HA
MPaKTUKE; YMEHUE CO37aBaTh, IPUMEHATh
1 TIpeoOpa30BhIBATh 3HAKW U CUMBOJIBI,
MOJIEJIM U CXEMBI JIJISl PEIICHUs YIeOHBIX
M TIO3HABATEIbHBIX 3aJ1a4; HCI0JIb30BaHHUE
OCHOBHBIX MHTEIJICKTYaJIbHbBIX OTICpAIHA:
aHaJu3 U CHUHTE3, CpaBHEHHE, 0000IIeHHE,
BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX
CBsI3el, TIOMCK aHaJIoroB; (hOPMUPOBAHHUE
1 pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH
MCIOJIb30BaHUs HH(POPMAITMOHHO-
KOMMYHHKAIMOHHBIX TexHosoruit (MKT-
KOMITIETEHIINH ); MCTIOJb30BaHUE
Pa3IMYHBIX UCTOYHUKOB JJIs OJTYYEHUS
XUMHUYECKON MHPOPMAIH; IOCTAHOBKA U
dbopMynupoBaHHE 1ENH U 33]]a4 YPOKa;




dbopmyIupoBaHUE U apryMEeHTAIUs
JTUYIHOTO MHEHHUSL.

KommyHnuxamuernvie: 0CO3HaHHO U
MIPOM3BOJIEHO CTPOHTH PEYEBOE
BBICKa3bIBaHUE B YCTHOU (hopme;
apryMEHTHPOBAHO OTBEYATh Ha BOIIPOCHI,
000CHOBBIBATH CBOIO TOUYKY 3PEHUS;
CIIYIIATh U TIOHUMAThH PeUb JIPYTUX;
BCTYIIATh B YUeOHOE COTPYTHUIECTBO C
YUUTEJIEM U OJTHOKIIACCHUKAMH,
OCYIIECTBIISATH COBMECTHYIO JICITCILHOCTD
B I1apax, rpymnmnax u Jp.

Ilpaxmuueckasn Ypok- dopmMupoBaHHE 3HarT npaBuiia oOparieHus ¢ Pezynamuenvie: mIIaHUPYIOT CBOIO
paboma No2. MPaKTUKYM M03HABaTEIbHbIX 1a00paTOPHBIM 000PYJOBAHHUEM, paboTy, CaMOCTOSITEIbHO KOHTPOJIUPYIOT
Ananus nougoi. UHTEPECOB U MOTHBOB, | CIIOCOOBI pa3/ieneHusl OJHOPOAHBIX | BpeMs BBIIIOJHEHUS PA3JINYHBIX 3a1aHUM.
HalpaBJICHHBIX HA cMmecei. IlosnasamenvHuie: AAIOT ONPENEIEHUS
n3ydeHue Gu3nUecKux | YMeKT MpOBOJUTh PA3/EIEHUEM | MOHITHUSAM, OCYIIECTBIISIIOT CPaBHEHNE,
U XUMHUYECKUX cMmecell GUIIbTPOBaHUEM U CTPOSIT JOTMUECKHE LIETIOYKU
SIBJICHU. BBIIAPHBAHUEM. paccyXJeHul, aHaIU3UPYIOT UCTUHHOCTh
YTBEP)KICHUN U3y4aroT sIBIICHUS Ha
IPaKTUKE.
Kommynuxamuenvie: crocoOHBI
00BEKTHBHO OLIEHUBATh JAPYTOro.
ATOMHO- Kom6unupoBanu | ®opmupoBanue OOBACHAIOT, YTO TaKoOE Pezynamusnule: npeodpasyror
MOJIEKYJISIPHOE B yPOK II03HABATEJIbHBIX XUMUYECKUH 3JIEMEHT, aToM, IPAaKTUYECKYIO 3a/1a4y B
yUCHHE. UHTEPECOB, MOJIEKYJIa, aIJIOTPOIIHUS, HOHBI. [I03HABATENbHYIO, OCYLLECTBIISAIOT
XuMHUecKue HalpaBJIEHHBIX Ha Paznuuaror npocTeie U CIOXKHbIE [I03HABATENIbHYIO PE(IEKCUIO B
3JIEMEHTBI U3y4YCHHE 3aKOHOB BEIIIECTBA, BEI[ECTBA OTHOILIEHUH JICUCTBUH 10 pEeIICHUIO

XHMHUH,
MHTEJUIEKTyalbHbIX
yMEHUHI
aHAJIM3UPOBATh
nH(GOpMaIHIO U

MOJICKYJIIPHOTO U
HEMOJICKYJIIAPHOTO CTPOCHUSA

IIO3HABaTCIBbHBIX 3aJ1a4.
Ilo3nasamenvivie: YCTaHaBJIMBAKOT
MNPUYINHHO-CJICACTBCHHBIC CBA3U MCIKIAY
COCTAaBOM MOJICKYI U CBOMCTBaMH
AJUJIOTPOIHBIX MOILI/I(I)I/IKaL[I/Iﬁ KHCJIOpoJa.




J€J1aTh BBIBObI.

Kommynuxamuenvle: Gopmynupyror
OCHOBHBIE M0JIOKEHHSI ATOMHO-
MOJIEKYJISIDHOTO YUEHHS.

8- | 3naku Komb6unupoBanu | ®opmupoBanue HasbiBaroT 1 3anuchIBaoT 3HaKu Pecynamusnvle: cTaBsT yueOHyI0 3a1a4y
9 | xuMHUYeCKHX Bl ypOK II03HABaTEJbHbIX XD. ONUCHIBAIOT CTPYKTYPY Ha OCHOBE COOTHECEHUS TOTO, YTO yXKe
JJIEMEHTOB. HWHTEPECOB, TabauIel XD. 00BACHIIOT HW3BECTHO, Y TOT'O, YTO €II[€ HEU3BECTHO;
[lepuoanueckas HaIlpaBJICHHBIX Ha 3TUMOJIOTUYECKHE Hayaa IIPOrHO3UPYIOT PE3yNIbTaT YCBOEHUS
tabnuua J1.1. HA3y4YeHUE Ha3BaHUM XD U UX OTIENbHBIX 3HAHUH, OLIEHUBAIOT PE3yIbTaThl PaOOTHI.
MenneneeBa OKpYKarolero aTOMOB. ®opmuposanue KT - komnereHTHOCTH.
MHpa, YyMEHUE Ilo3nasamenvHule: XapaKTepU3YIOT
aHAJIM3UPOBATH nH(pOpPMaLIHIO, KOTOPYIO HECYT 3HaKU XO.
“HPOpMAITUIO 1 Kommynuxamuenvie: yaacTBYIOT B
JIeNIaTh BBIBOJIBI. Jraiore, CIIyliaT U MTOHUMAIOT JIPYTHX,
BBICKA3bIBAIOT CBOIO TOUYKY 3PEHHUS I10
IIOBOAY PACCMAaTPHUBAEMOT0 BOIIPOCA.
10 | Xumuueckue H3zyuarom xumuyeckue Pecynamusnvle: cTaBsT yueOHyI0 3a1a4y
- | popmybL. nousAmus: OTHOCUTEIIbHASI aTOMHAsl | HA OCHOBE COOTHECEHUS TOTO, UTO yXKe
11 ¥ MOJICKYJISIpHasl Macca, HW3BECTHO, M TOTO, YTO €I HEU3BECTHO,
xumuueckas popmyna; IIPOTHO3HUPYIOT PE3yJIbTaT YCBOCHUS
onpeoensaom: 3HAHUM, OLICHUBAIOT PE3ybTaThl PAOOTHI.
KaueCTBECHHBIN U KonudecTBeHHbIN | ®opmupoBanue UKT - KOMIETEHTHOCTH.
COCTaB BEILECTBA 10 XUMUYECKON | [lo3nasamenvrble: XapaKTEPU3YIOT
bopMmyne; gviuucaaom OTHOCUTEND | UH(OpMALIHIO, KOTOPYIO HECYT POPMYJIbI
HYIO MOJIEKYJIIPHYIO Maccy BEILIECTB.
BellecTBa; Paznuyator uHaekcol 1 | KommyHnukamuenvle: y4aCTBYIOT B
KOA(UITUEHTHI. JManore, CIylatoT ¥ TOHUMAIOT JIPYTUX,
BBICKA3bIBAIOT CBOIO TOUKY 3PEHUS 110
II0BOJly PaCCMAaTPpUBAEMOTr0 BOIIPOCA.
12 | BaneHtHOCTb Ypoxk - dopmupoBaHuE OOBACHSIOT, YTO TaKOE Pecynamuenvie: IIaHUPYIOT CBOIO
- MIPaKTUKYM IIO3HABATEJbHBIX BaJICHTHOCTh. [IOHUMAIOT paboTy, CaMOCTOATEIBHO KOHTPOJIUPYIOT
13 MHTEPECOB U MOTUBOB, | OTPaKCHUE MOPSAKA COCTUHEHUS BpEMS BBINOJIHEHNS Pa3IMUHBIX 3aJaHUMH.

HaITPpaBJICHHBIX Ha
N3YUYCHUU

aTOMOB B MOJIEKYJIaX BEILECTB
NOCPEJCTBOM CTPYKTYPHBIX

OBJ'IaI[eHI/IC OCHOBaM MCCIIEA0BATEIbLCKOM
ACATCIIBHOCTH.




OKPYIKArOIIEro MUpa.
CnocoOHOCTh K

dbopmyit..

Ilo3nasamenvhvie:
YMErT coCTaBIsATh (POPMYIIBI

CaMOpa3BUTHIO. COCAMHEHUM 10 BAJICHTHOCTHU U
OTIPENIETISIOT BAJICHTHOCTD AJIEMEHTA 110
dbopmyrse ero coeAMHEHUs
Kommynuxamuenvie: cnocoOHbI
00BEKTHUBHO OLIEHUBATh JAPYroro
14 | Xumuueckue KombunupoBanun | @opMupoBanue 3HAIOT ompeielIeHUEe OHATHUS Pezynamusnuvie: mpeoOpa3yroT
pCaKkmuu. BIN YPOK OTBCTCTBECHHOTI'O «XUMHYCCKas pCaKlusa», IPU3HAKN MPAKTUYCCKYIO 3aJa4y B
HpI/ISHaKI/I u OTHOUICHUSA K yqe6e, " YCJIOBUS BOSHUKHOBCHUSA U MMO3HAaBAaTCIbHYIO, OCYHICCTBIIAIOT
YCIIOBUS UX CIIOCOOHOCTH TEYEHUSI XUMUYECKUX PEaKIUH, MO03HABATENbHYIO pedeKcuio B
IIPOTCKAaHUA. O6yanOI]_[I/IXC${ K TUIIBI peaKuHﬁ I10 TTOTJIOIIICHU KO OTHOILICHNU )I@ﬁCTBI/IfI 10 PCIICHHIO
CaMOpa3BUTHUIO U WJIN BBIACIICHHUIO SOHEPIHH. IIO3HABATCJIbHBIX 3a1a4.
camM000pa30BaHHUIO. Ilo3nasamenvHule: NAOT ONPEAEICHUS
MOHITHIM, MOTYT HaliTU CIIOCO0 pelIeHus
poOJIEMHOM 3a/1aun
Kommynuxamugnvle: yaacTBYIOT B
Jaiore, KOJUIEKTUBHOM OOCYXISHUH
poOJIeMBbl, BIIAJICIOT MOHOJIOTUYECKOM U
JAJIOrM4eckoi hopMamMu peyn.
15 | 3akon Ypok dopmupoBaHue 3HAIOT ONpeJieNieHne XUMUUECKUX | PecynamusHule: cTaBsT yueOHbIE 3a1aUn
- | coxpanenus ¢bopMHUpOBaHUS | OTBETCTBEHHOTO ypaBHEHUH, 3HAYCHHE (caMOCTOSITENTbHO, TPU MTOMOIIY YUUTEINS),
16 | macchl BelecTs. HOBBIX 3HaHUHN OTHOIICHUS K YUCHUIO | KOO(PPUIIMEHTa B XUMHUUECKUX IUTAHUPYIOT YU4eOHYIO IS TEIbHOCTD,
XuUMUYECKUE UCIIOJIB3YS ypaBHEHUAX. YMEIOT COCTABIISATh OIICHUBAIOT MPABUILHOCTD BBIMOJTHEHUS
peaxiuu. CHEINAIIbHO ypaBHEHUS peakiiili Ha OCHOBE JIEHCTBUI ¥ BHOCAT B HUX KOPPEKTUBBI.
nojoOpaHHbIe 3aKOHA COXPAHEHUS MACCHI Ilo3nasamenvhoie: CTPYKTYPUPYIOT TEKCT,

CpeACTBa. YMeEHHUe
OILICHHUTH CTEIICHb
ycrexa Ui Heycrexa
CBOCH AeITENLHOCTH

BEILIECTB, PACCTaBIIATh
K03 PULIHEHTBHI.

BBIICIISAS B HEM BTOPOCTEIIEHHYIO U
IJIaBHYIO0 HHPOPMaINIO, 1aI0T
OIPEIEIICHNE TIOHATUSAM, YCTaHABIMBAKOT
IIPUYHUHHO-CJIEACTBEHHBIE CBS3U.
Kommynuxamuenvie: ymeror ¢
JIOCTaTOYHOM MOJHOTOW U TOYHOCTBIO
BBIPAYKATh CBOM MBICJIY, BJIAJEIOT




MOHOJIOTHYECKOU U TUAJIOTUYECKOUN
dbopmamMu peun

17 | Tumnsr Ypok HanpHeiimee Knaccupumupyrot XuMudeckue Pecynamusnvle: caMocToATeIHHO (HOPMYIT
- | xumuyeckux dbopmupoBanusi | hopMHupoBaHHE peakuuu 1o Npu3HaKy yucia u UPYIOT 3aJJaHKE: ONPENEISIOT €ro LEeb,
18 | peakuuit HOBBIX 3HaHUHN II03HABATEJILHOTO COCTaBa peareHTOB U MPOYKTOB. IUTAHUPYIOT aJITOPUTM €0 BBIIIOJHEHUS,
HHTEpeca. XapaKTEepU3YIOT POib KOPPEKTHUPYIOT paboTy MO X0y €ro
dopmMHUpoOBaHHE KaTaau3aTopoB B IIpoTekaHuu XP BBIIIOJIHEHHUS.
KOMMYHUKATUBHOMN Ilo3nasamenvHule: AIOT ONpeAEICHUS
KOMIIETEHTHOCTH B MOHSTHSIM, OCYIIIECTBIISIOT CPABHEHHE
oOLIeHNH U 00BEKTOB, CAMOCTOSTEIHLHO BbIOHpast
COTPYJHUYECTBE C KPUTEPUU I 3TOTO, HAXOIAT
OJIHOKJIAaCCHUKaMH B MH(OPMALIMIO C UCTIOIb30BaHUEM
npolecce y4eOHon pecypcoB OubnnoTex u cetu HTEpHET.
JeSITEIbHOCTH. Kommynuxamugnvle: BCTyNarT B 1UaJOT,
a TaKkKe y4acTBYIOT B HAaOIOAIOT U
ONMCBIBAIOT XUMUYECKNN IKCIIEPUMEHT C
ITOMOILBIO PYCCKOTO SI3bIKA U S3bIKA
XUMUU.

19 [ IToBTOpEHHME M Ypok HanbpHeiiee YMEIT NpUMEHSATh 3HAHHUS, Pezynamusnuvie:caMocTosTENBHO (HOPMYIT
00o001eHne TeMbl. | popmupoBanus | GopMUpOBaHUE YMEHUS U HaBBIKU IIPU UPYIOT 33J]aHUE: OIIPENIEISAIOT €ro Lelb,
[ToaroroBka k HOBBIX 3HAaHUUI IIO3HABATEIBHOTO BBIITOJIHEHUH TPEHUPOBOYHBIX IJIAHUPYIOT AJITOPUTM €TI0 BBIIOJIHEHUS,
KOHTPOJIbHOU UHTEpeca. YOPAKHEHUH U 3aJaHUI KOPPEKTUPYIOT paboTy MO X0y €ro
pabore. dopmupoBaHue BBITIOJTHEHMUSI.

KOMMYHUKATUBHOMN llosnasamenvuvie: aOT oNpeneICHUs
KOMIIETEHTHOCTU B MOHATUAM, OCYLIECTBIISIIOT CPABHEHUE
oOLIeHNH U 00BEKTOB, CAMOCTOSTEIHLHO BbIOUpast

COTPYAHHUUICCTBEC C

OIJHOKJIACCHUKaMH B

nporecce yaeOHo —
UCCIIEIOBATENBCKOMN
JeSITEIIBHOCTH

KPUTEPHUH IS 3TOTO, HAXOIAT
UH(POPMAIIUIO C UCTIOJIB30BAaHUEM
pecypcoB OubnuoTek u cetu HTEepHET.
Kommynuxamuenvie: BCTyIIaloT B IUAJIOT,
a TaK)KEe YIaCTBYIOT B KOJJICKTHBHOM
00CYXICHUH BOIIPOCOB, YYaCTBYIOT B
JIMCKYCCHH, BJIQJICIOT MOHOJIOTHYECKOU U




JTMAIOTUYECKON (hopMamMu pedm.

20 | KonTpoabHas Ypok koppekuuu | JlanpHeiiee YMEIT NpUMEHATh 3HAHHUS, Pezynsamusnuie: caMOCTOATENBHO (HOpMYIT
padora Nel U IIPOBEPKHU (dopmupoBanue YMEHMSI U HaBbIKU, IIOJYYEHHbIE B | UPYIOT 3aJjaHHE: ONIPENEISIIOT €ro Leb,
«HavyanbHble 3HaHUU II03HABATEJILHOTO XOJIEU3yUEHUs JAHHOU TEMBI, IPU | IUIAHUPYIOT AJITOPUTM €r0 BBINOJIHEHHUS,
NOHATHUS XUMHI» UHTEpEca, BBIIIOJIHEHUH KOHTPOJIbHOU KOPPEKTHUPYIOT paboTy IO X0y €ro

(dhopmupoBaHue paboTHI. BBITIOJTHEHMSL.

XUMHUYECKON KYyJIbTYp Ilo3nasamenvHule: NAOT ONpeAEICHUS

bl. DopMupoBaHue MOHSTHSIM, OCYIIIECTBIISIOT CPABHEHHE

KOMMYHUKaTUBHOMN 00BEKTOB, CAMOCTOSTEIHHO BbIOHpast

KOMITETEHTHOCTH B KPUTEPUU I 3TOTO, HAXOIAT

oOLIeHNH U MH(OPMALIMIO C UCTIOTIb30BaHUEM

COTPYIHHUYECTBE C pecypcoB OubnuoTek u cetu MHTEpHET.

OJIHOKJIaCCHUKaMH B Kommynuxamuenvle: BCTynaroT B A4aJIOT,

npotecce yd4eOHoI a TaKKe y4acTBYIOT B KOJJIEKTUBHOM

JESITEIIBHOCTH. 00CyX/IeHUH BOIIPOCOB, Y4aCTBYIOT B
JUCKYCCHH, BIAACIOT MOHOJIOTUYECKOU U
JMajgorudeckor (popmamu pedn.

Pasznen 2. BaxHeiinue npeacraBuTe/ M Heopranmieckux pemiects. KosmmuyecrBenuble oTHOmeHus: B xumu (18 yacos)

21 | Bozoyx u ero Ypok OpueHTHpyOTCS B XapakTepu3yroT 00bEMHYIO 00 | Pecynamugnsie; 0OCO3HAIOT TO, UTO yXKe

COCTaB. (dbopMupoBaHUs | HPAaBCTBEHHOM KOMIIOHEHTOB BO3/yX4a, YCBOEHO U TO, YTO €Ul HY’)KHO YCBOUTD,

HOBBIX 3HAHUMI

COACpKaHNU U
CMBICJIE COOCTBEHHEBIX
IOCTYIIKOB

pPaccUUTHIBAIOT €€ M0 00beMy 3TOil
CMECH.

Ha OCHOBE 3TOI'0 CAMOCTOSTENILHO CTABAT
y4eOHbIC 3a/1a4H.

Ilo3nasamenvHovle: BOCHPHHAUMAIOT
UH(POPMAILIUIO Ha CIIYX U BU3YaJIbHO,
CTPYKTYPUPYIOT TEKCT, BBIJICIISAS B HEM
BTOPOCTEIICHHYIO U TJIABHYIO
HH(OPMALIHIO, TAOT ONPEICICHHE
MIOHSATHUSM, CPABHUBAIOT U TPYIITUPYIOT
OOBEKTEHL.

KommyHnuxamuemwvie: OMUCHIBAIOT
00BEMHBII COCTAaB BO3/IyXa M MIOHUMAIOT
3HaYe€HHE MMOCTOSHCTBA 3TOT'0 COCTaBa I
3I0POBBSI




22 | Kucnopon. Ypok dopMHUpOBaHHE XapakTepusyrT 030H Kak Pecynamuenvie: caMOCTOATEIBHO
dbopmupoBanus | cmocoOHOCTH AUTOTPOTIHYIO MO U (DHUKAIIHIO OTIPEICIISAIOT LETh YIeOHOM
HOBBIX 3HAHUU yJaluuxcs K Kucjiopoaa. HpOBOILﬂT, JACATCIIBbHOCTH, IIJIaH BBITIOJTHCHU S
CaMOpa3BUTHIO U Ha0JII0JAI0T, ONUCHIBAIOT 3aJ]aHNH, OLICHUBAIOT MTPABUIHHOCTD
caMOOOpa30BaHUIO HA | XUMHYECKUH IKCIIEPUMEHT 10 BBIIIOJIHEHUS 3aJJaHUH.
OCHOBE MOTHUBAIIMM K | MOJYYEHHIO, COOMPAHUIO U Ilo3naeamenbHule: yCTaHaBIMBAIOT
00yuYeHuIo U pacro3HaBaHUIO KUCIOPO/JIa C NPUYHHHO-CIIEICTBEHHBIE CBSI3H MEX]TY
ITO3HAHMIO. cobmoaenueM npasui Th. (¢u3NYECKUMHU CBOIICTBaAMH KHCIOPOAa U
crocobamu ero cooupaHusi.
Kommynuxamugnvle: OonMCHIBAIOT
¢duznyeckue U XuMU4YecKre CBOUCTBa
KHCIIOpO/Ia.
23 | Ilpakmuueckas Ypok- dopmMupoBaHHE PaboTatot ¢ mabopaTopHbIM Pecynamuenvie: camoCTOSTEIBHO
paboma No3. MPaKTUKYM OTBETCTBEHHOTO 00opy/oBaHNEM U OTIPENEINAOT LeIb y4eOHOM
Ionyuenue, OTHOIICHMSI K YUEHUIO, | HarpeBaTeIbHBIMU MPUOOpPaMHU B JeSITeNIbHOCTH, IIJIaH BBITIOJTHEHUS
cobupaHue u TOTOBHOCTHU K COOTBETCTBUU C npaBuiamu Th. 3aJjaHuil, OLIEHNUBAIOT IPABUIBHOCTD
pacnosHasauue CaMOpPa3BUTHIO. BeimonusioT npocTeiiiiie npueMbl | BBITIOJHEHUS 3aJaHUi.
Kuciopooa. dopmupoBaHUe oOpareHus ¢ 1ab0paTOpHBIM Ilo3nasamenvhvie: HAOIIOMAIOT 32
UHTEIJICKTyalbHBIX obopynoBanueM. CoOuparot CBOMCTBaMHU BEIIECTB U SIBJICHUSIMH,
YMEHH, CTPOUTH KHUCJIOPOJT METOJIOM BBITECHEHHUS MPOUCXOSIIUMHU C BEIIECTBAMH.
paccyXJaeHus, BO3/lyXa, paClO3HAIOT €ro. Kommynuxamugnvie: ONUCHIBAIOT
aHAJIM3UPOBATh, XUMHUYECKUN SKCIIEPUMEHT, COCTABIISIOT
JIeNIaTh BBIBO/IbI OTYET MO pe3ybTaTaM MPOBEAECHHOTO
HKCIEPUMEHTA.
24 | Oxcuasl. KomOunupoBanu | @opMupoBanue 3HAIOT XUMUYECKOE MOHITHE: Pecynamusnvle: craBst yueOHbIE 3a1auH,
Bl YpOK UHTEIJICKTyaTbHBIX OKCHJIBI. IUTAHUPYIOT YUeOHYIO IS TENbHOCTD,
YMEHMI aHau3a, YMeroT Ha3bIBaTh: OKCHJIBI 110 X OIICHUBAIOT MPABUILHOCTD BBIMOJTHEHUS
CHHTE3a, YMEHUH dopmynam JIeUCTBUI M BHOCST B HUX KOPPEKTUBBI.

JAC€JIaTh BBIBOObI

ONPENETSIOT: CTENIEHb OKUCICHUS
3JIEMEHTOB B OKCHJIaX.

3HaT KIacCUPUKAIUIO U
XHUMHYECKHE CBOMCTBA OKCHIOB

IlosnasamenvHble: CTPYKTYPUPYIOT TEKCT,
BBIICIISAS B HEM BTOPOCTEIIEHHYIO U
IJIaBHYIO0 HHPOPMaIINIO, TAI0T
OIPENEIICHNE TIOHATUSAM, YCTaHABIMBAKOT
IIPUYNHHO-CJIEACTBEHHBIE CBSI3H.




Kommynuxamuenwie: ymeror ¢
MOCTATOYHOM IMOJIHOTOM ¥ TOYHOCTBIO
BBIPAYKATh CBOM MBICIIM Y 3HAHUS.

25 | Bogopon. Komb6unupoBanu | ®opmupoBanue YMerb IpUMEHATH 3HAHMS, Pecynamusnvle: nnanupyroT yueOHYyIO

Bl ypOK II03HABATEJILHOTO YMEHHSI, HaBbIKHU, TIOJy4EHHbIE JIESITENIbHOCTh, OLIEHUBAIOT IPAaBUIILHOCTD
MHTEpeca U MOTUBOB. | IIPU U3YYEHUU JAHHOU TEMBI. BBINIOJTHEHUS YU€OHBIX IEHCTBUH.
dopmupoBaHue XapakTepusyroT COCTaB Ilo3naeamenbHule: yCTaHaBIMBAIOT
CIIOCOOHOCTH MOJIEKYJIbI, PU3NYECKHE U MIPUYNHHO-CJIE/ICTBEHHBIE CBSI3U MEXY
yyammxcs K XMUMHYECKHE CBOMCTBA, MOJlydeHUuEe | GU3NYECKUMU CBOMCTBAMM U criocobaMu
CaMOpa3BUTHIO U U IPUMEHEHHUE BOJI0PO/a. coOupaHus BOJOPOIa, MEXTY
camMo00pa30BaHUIO Ha XUMHYECKUMH CBOMCTBAMH U €TO
OCHOBE MOTHBAIIUHU K MIPUMEHEHHEM.
00yuYeHuIo U Kommynuxamuegnvle: yaacTBYIOT B
MO3HAHUIO. nuanore, opOpMIISIFOT CBOU MBICIH B

YCTHOM M MHUCHbMEHHOU (opme.

26 | IIpaxmuueckas Ypoxk- dopmupoBaHUe PaGoTaTh ¢ maGopatopHbIM Pezynamusnvie: TIaHUpPYIOT y4eOHYIO
paboma Ne 4. MPAKTUKYM. MM03HABATEIHHOTO obopynoBaHue U JeSITeNIbHOCTh, OLIEHUBAIOT MPaBUILHOCTD
Ionyuenue, HHTEpeca u HarpeBaTeIbHBIMU pUOOpamMu B BBITIOJTHEHUS Y4€OHBIX IeHCTBUH.
cobupaHue u MoTUBOB. DOpMHUpOBa | COOTBETCTBUH ¢ MpaBuiiamu Th. Ilo3nasamenvHule: BOCHPUHUMAIOT
pacnosHasauue HUE CIIOCOOHOCTH BrimonHsaTe npocTeiiiue npueMsl | HHPOPMAIUIO BU3YaJbHO, TAIOT
8000opooa. y4yammxcs K oOpallieHus ¢ 1abopaTOPHBIM OTpe/esieHUs] HOHATUSM, CPAaBHUBAIOT U

CaMOPa3BUTHIO U 00opynoBaHueM: coOUpaTh NPUOOP | TPYNIUPYIOT 0OBEKTHI, HAXOIAT

camM000pa30BaHUIO HA | JJIS IOJyYEHHS Ta30B, IPOBEPATh | 3aKOHOMEPHOCTH.

OCHOBE MOTHUBAIIMM K | €r0 Ha TEPMETUYHOCTh U Kommynuxamugnvie: oGOpMISIIOT CBOU

00yuYeHUIo U UCIOJIb30BATh JJISl IOJTyYSHHS MBICIIM B TUICBMEHHOH (opMe;

MO3HAHUIO BOJIOpOJa OTHCHIBAIOT XUMHUYECKUN IKCIIEPUMEHT,
COCTaBIIAIOT OTUET MO pPe3yIbTaTaM
paloTHI.

27 | Kucnotsl Kom6unupoBanu | ®opmupoBanue 3HaroT Pezynsamusnvie: IaHUPYyIOT CBOIO

Bl YPOK MHTEJUIEKTyalbHbIX XMMHYECKOE MOHATHE: KUCIIOTa, paboTy, CaMOCTOATENBHO KOHTPOJIUPYIOT

YMEHUH aHaIu3a,
CUHTE3a, YMEHUN
JIEJIaTh BBIBOJBIL.

menoys. HazpiBaror
KHUCJIOTHI IO UX
dopmynam. CocTaBJISIIOT XUMUYEC

BpPEMs BBITIOJIHCHUA PA3JIMYHBIX 3aJaHuM.
Ilo3nasamenvivie:
Jar0T ONPCACIICHUA TIOHATUAM,




Kue GOpPMYIIbI KHCIIOT.
OnpenensiloT KUCIOTHI IO UX

dbopmymnam.

OCYLIECTBIISIIOT CPABHEHUE, CTPOSAT
JIOTUYECKHE LIETIOYKH PACCYKICHUN,
AQHAJIM3UPYIOT UCTUHHOCTD YTBEPKACHUM.
Kommynuxamuenoie: CHOCOOHBI
00BEKTHUBHO OLIEHUBATh APYroro.

28 | Comu KombunupoBann | @opMupoBaHus 3HAIOT NOHATHE: COJIb. Pezcynamusnuvie: nnanupyroT
BIl YPOK KOMMYHUKATHBHBIX YMeI0T Ha3bIBaTh COJIH 10 X IIOCJICIOBATEIBHOCTh CBOUX JICHCTBUN B
KOMIICTEHTHOCTH B dbopmymnam. CocTaBistOT MIPOTHO3HUPYIOT UX PE3YNIbTAT.
001IeHNN U XUMUYECKHE (POPMYIIBI COJIEH. llosnasamenvhble. BBIABUTAIOT
COTPYIHUYECTBE CO OrnpeaensroT CoJu Mo UX apTryMEHTBHI, YCTaHABIWBAsI MPUINHHO-
CBEpPCTHUKAMM. dbopmynam 3HAOT CJICICTBEHHBIC CBSI3M MEXTy H3y4aeMbIMU
KJIaCCU(PUKAINIO CPETHUX COJIEH. SBJICHUSIMU, U3BJIEKAIOT HEOOXO0IMMYIO
WH(pOpPMAITHIO U3 TPOUYNTAHHOTO TEKCTA.
Kommynuxamuenvie: ymerot
dbopmynrpoBaTh COOCTBEHHOE MHEHHUE,
apryMEeHTUPOBATh CBOIO TOUKY 3PECHUS,
OTCTauBaTh €€ HE BPAXIACOHBIM IS
JIPYrux 00pa3oM; BIaJCIOT
MOHOJIOTHYECKOH M JUANIOTHYEeCKOM
dbopmamu peunu.
29 | KonnuecTs KombunnpoBanun | @opMupoBanue 3HaIOT XUMHYCSCKHE TTOHATHA: Pezynamusnvie: cTaBAT yueOHBIC 1ICIIH,
- BEIIIECTBA. bIl YPOK CTOMKOTO MOJIb, MOJISIpHAs npeoOpasyst MPaKTUYECKYIO 3a7a9y B
30 | Moussipaast macca IT03HABaTEIILHOT'O Macca. BeIYuciasioT MOISIpHYIO M03HABATEJIbHYI0, CAMOCTOSITEILHO
BEIIIECTBA. MHTEpeca. 3HaHUs Maccy, KOJIMYECTBO BELIECTBA. AQHAJIM3HUPYIOT YCIOBUSI TOCTHUKEHUS LEIH,

OCHOBHBIX TPUHIIUIIOB
U TIPaBUJI OTHOILICHUS
K IIPUPOJIE.

OLICHMBAIOT MPABUIBHOCTH BBITIOHEHHUS
NeWCTBHSA, IPOTHO3UPYIOT JallbHEHIIIee
pa3BHUTHE MTpOIIECcCa.

IlosnasamenvHobie: BBIIACTISAIOT
HE00X01MMYI0 HH(POpMAIHIO,
CTPYKTYPUPYIOT CBOU 3HAHMUSI, BBISIBIISIOT
NPUYMHHO-CJIEICTBEHHBIE CBS3H;
OTIPE/ICISIIOT KPUTEPUH VIl CPAaBHEHUS
(baxTOB, SBJICHUH.




Kommynuxamuenule: BbICITYIINBAIOT U
00BEKTHUBHO OLIEHUBAIOT JPYroro,
YMCIOT BECTHU OAUAJIOT, BI)Ipa6aTI>IBa$I
o0111e€e perieHue.

31 | MomnsipHbIii 006éM | Ypok . DopmupoBaHue 3HAIOT XMMUYECKOE MOHSTHE! Pecynamusnvle: cTaBsT yueOHyI0 3a1a4y
razoB. 3aKOH dbopmupoBaHus | KOMMYHUKAaTUBHOM MOJISIPHBIA 00BEM. YMEIOT MOJ] PYKOBOJICTBOM YUHTEJI,
ABoraapo HOBBIX 3HAHUH KOMIIETEHTHOCTH B BBIYUCIISITH TIO MJIAHUPYIOT CBOIO ACSITEIBHOCTD MO/
yaeOHOM KOJIMYECTBY (Macce) PYKOBOJICTBOM YUHTEIIS.
COTPYIHUYECTBE CO raz000pa3HoOro BEIIECTBA €T0 Ilo3nasamenvHule: aHaTU3UPYIOT OOBEKT,
CBEPCTHUKAMU U 00beM, 1o 00BEMY ra3000pa3HOTO | BBIIETSS €T0 CYIIECTBEHHBIE TPU3HAKH,
MeIaroromMm BEII[ECTBA €T0 KOJIUYECTBO YCTaHABJIWBAIOT MPUYNHHO-CJIEICTBEHHBIC
(maccy). CBSI3H.
Kommynuxamusnvie: ymerT C
JIOCTaTOYHOM MOJTHOTOW M TOYHOCTBIO
BbIpaXKaTh CBOW MBICIIH, BIAJICIOT
MOHOJIOTHYECKOU U TUAJIOTHUECKOH
dbopmamu peun.
32 | Pemenue 3amau Ypok dopmupoBaHHE YMeT nNpuBOIUTH PACUYETHI MO Pezynamusnvie: cTaBat yaeOHyIO 3a1aqy
- | c ucronb3oBanue | popMuUpoBaHUS | OTBETCTBEHHOTO dbopMynam ¢ HUCTIOIB30BAHHEM [IOJ] PYKOBOJCTBOM YYMTEII,
33 | M noHsATUR HOBBIX 3HAaHUUI OTHOIICHHUS K yuebe, noustuii: 1/, Mm, M, Na. IJIAHUPYIOT CBOIO ACSTEIBHOCTD MO
«KOJINYECTBO CIIOCOOHOCTHU PYKOBOJCTBOM YUMTEIS.
BEILIECTBAY, oOyuaronmxes K Ilo3nasamenvHule: aHATU3UPYIOT OOBEKT,
«MOJIIpHAas CaMOPa3BUTHIO U BBIJIEJISISL €70 CYLIECTBEHHbBIE TPU3HAKH,
Mmaccay, camM000pa3oBaHHUIO. YCTaHaBJIMBAIOT NIPUUYNHHO-CJIEICTBEHHbIE
«MOJIIPHBII CBSI3U.
00BEMY, «UUCIIO Kommynuxamusnsie: ymeI0T C
ABoraapoy. JIOCTaTOYHOM MOJTHOTOM M TOUHOCTBIO
BbIpakaTh CBOW MBICIH, BIQ/ICIOT
MOHOJIOTUYECKOU U TUAIOTUYECKOU
dbopmamu peun.
34 | Boma. OcHoBaHus. dopmHUpoBaHUE Hayuamcs : xapakrepu3oBaTh Pecynamusnvle: cTaBsT yueOHyI0 3a/1a4y
WHTEJUIEKTyaIbHbIX CTPOEHHE MOJIEKYJIbI BOJOPOA, MOJ] PYKOBOJCTBOM YUHTEII,

yMeHui: paboTa ¢

(I)I/ISI/I‘-IGCKI/IC 1N XUMHWYECCKHEC

IJIAHUPYIOT CBOKO ACATCIIBHOCTD 11O




TEKCTOM H JIPyTUMH
UCTOYHUKAMU
UHpOpManuy,
OCYIIIECTBIICHHE
aHAJIM3a U CUHTE3A,
yYMEHHE JIeNaTh

CBOCTBA BOJIbI, OOBSICHATH
aHOMAJINH BOJBEI, CIIOCOOBI OUHUCTKH
BOJIbI, IPUMEHSTH B OBITY (HIBTPHI
JUTSL OYMICTKH BOJIBI, TIPABHIILHO
UCII0JIb30BaTh MUHEPAIBHYIO BOAY,
BBITIOJTHATH PAacUYeTHI TI0

PYKOBOJICTBOM Y4HTEIIS.
llo3nasamenvHuvle: aHATU3UPYIOT OOBEKT,
BBIJIEJISISL €0 CYIIECTBEHHbIE IIPU3HAKH,
YCTaHABJIMBAIOT IPUUNHHO-CIIECTBEHHbIE
CBS3H.

KommyHnukamugnvie: yMEIOT C

BBIBO/IBI U YpaBHEHUSIM XUMUUYECKHUX JIOCTaTOYHOM MOJHOTOM U TOYHOCTHIO
00001IeHUSI. peaKIuii, MpOTEKAIIINX C BBIpaXaTh CBOM MBICITH, BIQJICIOT
Y4aCTHEM BOJIBI. MOHOJIOTUYECKON U TUATIOTHYECKOM
Tomyuam 6o3moorcnocmo dbopmamu peun.
Hayuumscs: 0ObEKTUBHO
OIICHUBaTh UH(OPMALIHIO O
BEIIIECTBAX U XUMUYECKUX
nporueccax, KpUTHYECKU
OTHOCHUTHCS K TICEBJOHAYYHOM
nHpopMalu, HeJOOPOCOBECTHON
pekiame
35 | PacTBoOpHI. Ypok OcymiecTBiieHUE YMeTh NPUMEHSTh 3HAHUS, Pezynamusnvie: TIaHUPYIOT yueOHYIO
Maccoast 1oJis ¢bopMupoBaHMs | aHaJIM3a U CUHTE3a, YMEHHsI, HABBIKU MIPU U3YUECHUU JeSITeNIbHOCTh, OLIEHUBAIOT MPaBUILHOCTD
PacTBOPEHHOTO HOBBIX 3HAHUM. yYMEHHE JIeNlaTh TeMbl «PacTBOpBI». BBITIOJTHEHUS Y4€OHBIX IeHCTBUH.
BEIECTBA. BBIBOJIbI U Ilo3nasamenvHule: BOCHPUHUMAIOT
00001IeHUSI. nH(pOpMaIMIO BU3YAJIbHO, JAIOT
dopmupoBaHue OTpe/esieHUs] HOHIATUSIM, CPABHUBAIOT U
JUYHOCTHBIX TPYIIUPYIOT OOBEKTHI, HAXOAAT
MPEJICTABICHUI O 3aKOHOMEPHOCTH.
EHHOCTHU TPUPO/IBL. Kommynuxamugnvie: oGOpMISIIOT CBOU
MBICIIM B TUCBbMEHHOH (opme.
36 | Ilpakxmuueckas Ypok- dopMupoBaHUs OnpenenstoT OCHOBHOE Pezynamusnule: npeodpasyror
paboma No5. MPaKTUKYM KOMMYHUKATHUBHBIX XHUMHYECKoe 000pyI0BaHUE. MPaKTUYECKYIO 33/1a4y B
Ilpuecomosnenue KOMIIETEHTHOCTH B 3HAIOT NpaBUjia TEXHUKHU MMO3HABATEJIbHYIO, OCYIECTBIISIOT
pacmeopos coiel OOIIeHNH U 0€30MacHOCTH MpH paboTe B MO3HABATENbHYIO peIeKCHIo B

C UX 300aHHOU
Mmaccosoil ooJiell.

COTPYJHUYECTBE CO
CBEPCTHUKAMH.

XUMHYECKOM KaOHHETE.

OTHOUIEHUH JIEUCTBUM 110 PELICHUIO
IO3HAaBaTEJIbHBIX 3a7ad4.




Ilosnasamenvhvie: NAXOT ONPEACICHUS
MOHATHUSM, MOTYT HAMTH CIIOCOO peIIeHUs
poOJIEMHOM 3a/1a4n
Kommynuxamuenvle: yuacTBYIOT B
JI1aJiore, KOJUIEKTUBHOM OOCYXIEHUU
po0JIeMBbl, BIIAJICIOT MOHOJIOTUYECKOH U
JUAJIOrM4ecKoi hopMamMu peym.

37

O06o00mmenue u
CHCTEMAaTHU3aLUs
3HAHUH TI0 TEME
«Baxknenmme
MPEACTaBUTETHN
HEOPraHMYeCKUX
BEIIECTB.
KonmuecrBenHbIe
OTHOIIICHUS B
XUMHAM

KomOunupoBanu
BII YPOK

HanpHeiimee
(dhopmupoBaHue
MM03HABATEIHHOTO
HHTEpeca.
dopmHpoBaHHE
KOMMYHHUKaTUBHOMN
KOMIIETEHTHOCTH B
oO1eHnu u
COTPYIJHHYECTBE C

OOHOKJIACCHUKaMH B

nporiecce y4eoHo —
UCCIIEIOBATEIILCKOM
JeSTEITBHOCTH

YMeTb NpUMEHSTh 3HAHUSI, YMEHUS
1 HAaBBIKHN HpI/I BBIITIOJIHCHUHN
TPEHUPOBOYHBIX YIPAKHEHUN 1
3aJaHuN

Pezynsamusnuie: caMoCTOATENBHO (HOpPMYIT
UPYIOT 3aJIaHHe: OTPEACTISIOT €ro e,
IIAHUPYIOT aJITOPUTM €I'0 BBITIOJIHCHU A,
KOPPEKTUPYIOT paboTy MO X0y €ro
BBITIOJIHCHU L.

Ilo3nasamenvHble: TalOT ONIPEICITICHUS
MOHATUAM, OCYIICCTBIIAIOT CPABHCHUEC
00BEKTOB, CAMOCTOSATEIILHO BhIOUpast
KPUTEPHH UIS ATOTO, HAXOAST
WH(POPMAIIUIO C HCTIOIB30BAaHUEM
pecypcoB OubnHoTeK U cetn MIHTEepHeT.
KommyHnukamuenwvie: BCTYNAOT B JAAAJIOT,
a TaK)Ke YIaCTBYIOT B KOJJICKTHBHOM
00CYXICHUH BOIIPOCOB, YYaCTBYIOT B
JICKYCCHH, BJIaJICIOT MOHOJIOTHYECKOW U
JIMAJIOTHYECKOH opMamu pevn.
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KoHnTpoJubHas
pabora

Ypoxk npoBepku
U KOppPEeKLIUU

OcyiiecTBiieHHE
aHalM3a ¥ CUHTE3a,

YMeTn IMPUMCHATDH 3HAHUA,
YMCHUS, HABBIKH ITPHU U3YUCHUU

Pecynamusnvle: nnanupyroT yueOHYIO
JIeSITeIbHOCTD, OLICHUBAIOT MTPABUIILHOCTh

Ne2. «Baskneiimm | 3HaHUI yMEHUE AeIaTh TeMbl «Baxnennme BBIIIOJIHEHUS Y4€OHBIX JIEHCTBUH.
e NpeACTaBUTeN BBIBOJIbI U IPEJICTAaBUTENIN HEOPTraHUUECKUX llo3nasamenvHuvle: BOCHPUHUMAIOT
HEOpPraHu4ecKUux 0000111eHuS. BeuiecTB. KonnuecTBeHHbIe MH(OPMALIMIO BU3YaJIbHO, 1AIOT
BellecTB. dopmupoBaHue OTHOLIEHMS B XUMUI» ONpeeNIeHUs] HOHATHUSM, CPAaBHUBAIOT U
KosmyecTBeHHbIe JIMYHOCTHBIX TPYNIUPYIOT OOBEKTHI, HAXOIAT
OTHOLICHMSA B MIpe/ICTaBICHUH O 3aKOHOMEPHOCTH.
XUMHI» LIEHHOCTH MIPUPOJIBI. Kommynuxamugnvie: oGopMISIIOT CBOU
MBICJTH B TIICBMEHHOU (opme.
Pa3znesn 3 OcHoBHBIE Ki1acchl Heoprannyeckux coequuenuii (10 yacon).
1

39 | Okcunsl. Ypok dopmupoBaHue 3HAIOT U MOHUMAIOT XUMUYecKue | PecynamusHuvle: CTaBIT yueOHbIE 3a1a4n
Knaccudukanus u | dopMupoBanusi | HHTEIJIEKTyalbHBIX TOHSITUS: OKCH/JIBI. (caMOCTOSITENTbHO, TPH MTOMOLIY YUUTEIS),
CBOICTBA. HOBBIX 3HAHUM. YMEHHI aHaIu3a, YMET Ha3bIBATH:OKCH/IBI TI0 UX | IJIAHUPYIOT YYCOHYIO NeATEIbHOCTD,

CUHTE3a, YMEHUI bopmynam. OIICHUBAIOT MPABUILHOCTD BBIMOJTHEHUS
JIeNIaTh BBIBOJIBI. CocTaBasIlOT XUMHUYECKUE JEHCTBUI ¥ BHOCAT B HUX KOPPEKTUBBI.
(bopMyIBl OKCUIIOB; llo3nasamenvHule: CTPYKTYPUPYIOT TEKCT,
ONpeaessiloT OKCH/IBI 110 X BBIJIETISISL B HEM BTOPOCTEIIEHHYIO U
dopmynam. XapakTepu3yroT TJIaBHYIO HH(POPMAIHUIO, 1al0T
o0111e XuMUYecKre CBONCTBa Ompe/esieHne OHATUSAM, YCTaHABIUBAIOT
coJieoOpa3yroIuX OKCHJIOB. MPUYHUHHO-CIIC/ICTBEHHBIE CBSI3U.
Kommynuxamugnvie: ymeror ¢
JIOCTaTOYHOH MOJHOTOM U TOYHOCTHIO
BBIPA)KaTh CBOM MBICIIH, BIIAJICIOT
MOHOJIOTHYECKON U IUaIOTrHUeCcKOn
dbopmamu peun.

40 | OcnoBanwus. Ux Kom6unupoBanu | ®opmupoBanue 3HAIOT ONPEJIEICHNE OCHOBAHUM. Pezynamusnule: cTaBsaT yueOHBIE LEIH,
KJaccu(uKaus 1 | blif ypok OTBETCTBEHHOTO Knaccudukanuro u xuMudeckue CaMOCTOSITENBHO aHAIM3UPYIOT YCIOBUS
CBOICTBA. OTHOIIECHHMS K YUEHHUIO | CBOMCTBA OCHOBAHHUN. Y MEIOT JOCTHYKEHUS 1I€]IN, OLIEHUBAIOT

UCIIOJIB3YS COCTaBJISATh ()OPMYIIBI OCHOBAHUH | MPaBMIIBHOCTH BBITIOJHEHUS AEHCTBUSL.
CHEIHNAJIBHO 110 Ha3BaHMIO, Ha3bIBAIOT IloznasamenvHovle. BbIIEISAIOT




1o jo0paHHbIe
CpeACTBA. YMEHUE
OLICHUTDH CTCIICHb
ycrexa Ui Heycrexa
CBOEH JIESITEIBHOCTH

COEIMHEHUS 110 (hopMyIie.

YMEIT COCTABIIATh YPABHEHUN
peakuui, XapakTepu3yoIux
XUMHUYECKNE CBOWCTBA OCHOBAHUM.

HE00X0IMMYI0 HH(pOPMAITHIO 13
MPOYUTAHHOTO TEKCTa, CTPYKTYPHPYIOT
CBOM 3HAHUS,

OTIPE/ICIISIFOT KPUTEPUH TSI CPAaBHEHUS
($akToB, SIBJICHUM.

KommyHnuxamuenvie: BRICIyITUBAIOT U
00BEKTHBHO OLIEHUBAIOT JPYroro,
YMEIOT BECTH JIHAJIOT, BRIpa0aThIBast
o0111ee penieHue.

41 | Kucnotsi: Kom6unupoBann | @opmupoBanue 3HarT Pecynamuenvle: NIaHUPYIOT CBOIO
- | xnmaccudukanus u | b1 ypok MHTEJJIEKTYyaJTbHBIX XMUMHYECKOE MOHATHEe:KUCIIOTA, paboTy, CaMOCTOSITEIbHO KOHTPOJIUPYIOT
42 | cBo¥icTBA. YMEHUH aHaIu3a, nienoys. HazpiBaror BpEMsI BBINOJIHEHUS Pa3JIMYHbIX 3aJaHUN.
CUHTE3a, YMEHUI KHCJIOTHI 110 UX Ilosnasamenvhvie:
JIeNIaTh BBIBOJIBI. dopmynam. CocTaBJISIIOTXUMUYEC | JAIOT ONpeAeTIeHUS OHATHUSM,
Kue GopMyJibl KMCIIOT. OCYILECTBIISIIOT CPAaBHEHHE, CTPOSIT
OnpenessiloT KUCIOTHI IO UX JIOTMUYECKHUE LIEIOYKU PACCYKICHUM,
(dopmynaM. YMEIOT COCTaBIATh AQHAJTM3UPYIOT UCTUHHOCTD YTBEPKICHUH.
YPaBHEHHUS PEAKLIUH, Kommynuxamuenvie: CIIOCOOHBI
XapaKTepU3YIOILUX XUMUYECKHE 00BEKTHBHO OLIEHUBATH JPYIOro.
CBOMCTBA KUCIIOT B MOJIEKYJIIPHOM
Y MIOHHOM BH/JI€; OIIPEIEIISIOT:
BO3MO’KHOCTb ITPOTEKaHUS
TUINYHBIX PEAKIMH KUCIIOT.
43 | Comnm. KomOunupoBanu | @opMupoBanue 3HAIOT XMMHU4YeCKoe Pecynamusnvle: cTaBat yueOHbIE 11U,
- | Knaccudukanus u | blif ypok MHTEJUIEKTyalbHbIX MOHSATHE: COJIb. CaMOCTOATENIBHO aHAIN3UPYIOT YCIOBUS
44 | cBolicTBA. yMEHUH aHau3a, YMeTHa3bIBAThCOIM M0 UX JOCTH)KEHUS 11T, OLIEHUBAIOT

CUHTE3a, YMEHUU
JIeN1aTh BBIBOJBI.

dbopmynam.
CocTaBasSIOTXUMHYECKHE
dbopMyIBI comeil.
OnpenenasiroTcoau 1o UX
dopmynam.

3HaloT KI1accu(UKaInio U
XMUMHYECKHE CBONCTBA CPEIHHIX

NPaBUIEHOCTH BBITIOJTHEHUS ICHCTBHSL
IlosnasamenvHobie: BBIIACTISAIOT
HE00X01MMYI0 HHPOPMALHIO U3
IPOYUTAHHOTO TEKCTA, CTPYKTYPHPYIOT
CBOM 3HaHUS,

OTIPE/ICISIIOT KPUTEPUH VIl CPAaBHEHUS
(baxTOB, SBJICHUH.




COJIEH.

Kommynuxamuenwie: ymeror ¢
MOCTATOYHOM IMOJIHOTOM ¥ TOYHOCTBLIO
BBIPAYKAaTh CBOM MBICIIU Y 3HAHUS.

45 | T'enerunueckas Komb6unupoBanu | ®opmupoBanue 3HaT XUMUYECKHE CBOKWCTBA Pecynamuenvie: ninanupyror
CBSI3b MEXITY Bl ypOK [I03HABATEJbHbIX OCHOBHBIX KJIaCCOB II0CJIEZIOBATEIBLHOCTh CBOMX ACUCTBUN U
KJ1laccaMmu HUHTEPECOB, HEOpPraHMYEeCKUX COENHEHNUH, MIPOTHO3HUPYIOT UX PE3YNIbTAT.
HEOPraHMYeCKUX HaIlpaBJICHHBIX Ha OTIpe/ieNIeHNue TeHEeTUUECKOU CBSA3U. | [lo3nasamenbHule: BHIABUTAIOT
BEIIECTB. M3Yy4YEHUE 3aKOHOB YMerT coCTaBiIsATh YpaBHEHUS apryMEHTBhI, YCTaHABIUBAsI MPUUNHHO-
XUMUH, XUMUYECKUX PEAKIUH, CJICICTBEHHBIE CBSI3M MEX/Ty U3y4aeMbIMU
MHTEIUICKTYaJIbHBIX XapaKTEPHUIYIONINE XUMUICCKIE SBJICHUSIMU, U3BJIEKAIOT HEOOXO0MMYIO
yMEHUH CBOMCTBA M TEHETUYECKYIO CBS3b MH(OPMALIMIO U3 TPOUYUTAHHOTO TEKCTA.
aHAJIM3UPOBATH OCHOBHBIX KJIaCCOB Kommynuxamusnvle: ymeroT
“H(POpPMAITHUIO 1 HEOPraHWYECKUX COCTMHEHUN dbopmynrpoBaTh COOCTBEHHOE MHEHHUE,
JIeNIaTh BBIBOJIBI. apryMeHTHPOBATh CBOIO TOUKY 3PEHMS,
OTCTauBaTh €€ HEe BpaXACOHBIM IS
JIPYrux 00pa3oM; BIaJICIOT
MOHOJIOTHYECKON U IUAJIOTHYECKOU
dbopmamu peunu.
46 | Ilpakmuuecxas Ypok- dopmMupoBaHKE YMeroT o0pammarbcsi ¢ XuMUYECKOU | Pezyrismushbie: IpeoOpazyroT
paboma No6. MIPAKTUKYM. KOMMYHUKATUBHBIX MOCY/I0H U J1abopaTOPHBIM MPAKTHUYECKYIO 33a]a4y B
Pewenue KOMIIETEHTHOCTH B 000py/I0BaHKEM; UCTIOJIB30BATh M03HABATENbHYIO, OCYILECTBISIOT
9KCNEPUMEHMANIbH oOLIeHNH U npuoOpeTEHHbIC 3HAHUS U YMEHUS, | MO3HABATEIbHYIO PEQIICKCHIO B
bIX 3a0aH. COTPYJHHYECTBE CO MOJIy4YE€HHBIE MTPU U3YYEHUH TEMbl | OTHOILICHUHU JACUCTBUIA MO PEIICHUIO
CBEPCTHUKAMH. «CBoiicTBa OCHOBHBIX KJIACCOB MO3HABATENbHBIX 33/1a4.
dopmupoBaHue HEOPraHUYECKUX COCAMHEHUI» Ilo3nasamenvHule: NAOT oNpeAeIeHUS
UHTEIJICKTyaTbHBIX IIPU BBITIOJIHEHUU MPAKTUYECKOM MOHITHIM, MOTYT HalTU CIIOCO0 pelieHus
YMEHHUIA: paboTHL. npoOIeMHO 3a1auu
aQHAJIM3UPOBATH TEKCT Kommynuxamugnvle: yaacTBYIOT B
yueOHHKa, pa3BUBATh JUasiore, KOJIEKTUBHOM O0CYXICHUH
HAOII0JaTeTFHOCTh POOIEeMBbI, BIAJCIOT MOHOJIOTUYECKOH U
JTUAJIOTHYecKOo hopMamMu peyn.
47 | O6001meHue u dopmHUpoBaHUE 3HaI0T npaBuiia OOpaIIeHHs C Pezynamuenvle: N1aHUPYIOT CBOIO
CUCTEMaTHU3aIs M03HABATEIbHBIX 71a060pPaTOPHBIM 000PYIOBAHHEM, paboTy, CAaMOCTOSITEILHO KOHTPOJIUPYIOT




3HAHUH 110 TEME

HHTCPECOB U MOTUBOB,

CIOCOOBI pa3AeIeHUs OJHOPOIHBIX

BPEMs BBINIOJIHCHUA PA3JIMYHBIX 321[[21HI/II>1.

«OCHOBHBIE HaIlpaBJICHHBIX Ha cMeceil. llo3nasamenvhuie:

KJIaCChl u3ydeHne QU3HYECKUX | YMEIOT MTPOBOIUThH pa3/elieHuEM JIAI0T OTPEACIICHUS TIOHSTUSIM,

HEOPraHMYeCKUX U XUMUYECKUX cMecel PrIIbTpOBaHUEM U OCYIIECTBIISIIOT CPABHEHUE, CTPOAT

COCTMHEHU I SIBJICHUMH. BBIIIAPUBAHUEM. JIOTHYECKHE LIETIOYKH PACCYKICHUN,
AHAJTM3UPYIOT UCTUHHOCTH YTBEPKIACHHI
W3Yy4YaloT SIBJICHUS Ha MPAKTHKE.
Kommynuxamusnvie: CHOCOOHBI
00BEKTUBHO OIICHUBATH JPYroro.

48 | KoHTpoJibHas VYpox koppekiuu | DopMupoBaHue YMerT npuMeHsITh 3HAHUS, Pecynamusnvle: MIaHUPYIOT CBOIO
pabora Ne3. U MTPOBEPKHU OTBETCTBEHHOI'O YMEHUS U HaBBIKHU B XOJI€ paboTy, CaMOCTOSITEIbHO KOHTPOJIUPYIOT
«OcHOBHBIE 3HAHUU OTHOIIIEHUS K yuebe, n3ydeHus: TeMbl «OCHOBHBIC BpeMsI BBITIOJTHEHUS Pa3IMIHBIX 3aJJaHUH.
KJIacChl CIIOCOOHOCTH KJIACChl HEOPraHUUECKUX llo3nasamenvhuie:

HEOPraHU4YecKHX oOyuaronmxcs K COCMHEHUI. JTAIOT OTIPEACIICHUS TIOHSTHSIM,
coeMHEeH Ui CaMOPa3BUTHIO U OCYIIECTBIISIIOT CPABHEHUE, CTPOST
camMo000pa3oBaHHUIO JIOTHUYECKHE LIETIOYKH PACCYKICHUM,
AQHAJIM3UPYIOT UCTUHHOCTD YTBEPKACHUI
M3Yy4YaroT SIBJICHHS Ha MPAKTHKE.
Kommynuxamusnvie: CHOCOOHBI
00BEKTHBHO OLIEHUBATH JAPYroro.
Pasnen 4. llepuoguyeckuii 3axoH u [lepuoaudeckas cucrema xumuueckux 1eMenToB /.. MeHesieeBa U cTpoeHne aToMa.
(9 yacoB)

49 | EcrecTBeHHBIC Ypok dopmupoBaHHE OOBACHSIOT MPU3HAKH, Pezynamuesnvie: miaHupyoT CBOIO
cemelcTBa ¢bopMHUpOBaHUS | OTBETCTBEHHOTO MO3BOJISIOIINE OOBEAUHATD paboTy, CaMOCTOSITEIbHO KOHTPOJIUPYIOT
XUMHUYECKUX HOBBIX 3HAaHUHI OTHOIIEHHUS K yuele, CPYIIIbl XUMHUYECKHUX 3JIEMEHTOB B | BpEMs BBIIIOJIHEHUS PA3JIMYHbIX 3aJaHUI.
3JIEMEHTOB. CIIOCOOHOCTH €CTECTBEHHbIEC CEMENCTBA; llosnasamenvuvie:

AMGbOTEpHOCTb. oOyuaromxes K PacKpbIBAIOT CMbIC Ha3BaHUI JIA0T OIpEACNICHUs IOHITUSIM,

CaMOPa3BUTHIO U
camM000pa30BaHUIo.

€CTCCTBCHHBIX CCMGIZCTB;
OOBSCHSIOT YTO TaKOE
aM(i)OTepHBIe COCOIUHCHMUA.

OCYILIECTBIISIIOT CPABHEHUE, CTPOAT
JIOTUYECKHE LIETIOUKHU PacCyXACHUM,
AQHAIN3UPYIOT UICTUHHOCTD YTBEPKICHUN
W3Y4aroT BJICHUS HA MPAKTHKE.
Kommynuxamuenvie: CIIOCOOHBI
00BEKTHBHO OLIEHUBATH JPYroro.




50 | OTkpeiTHE Ypok dopMHUpOBaHHE PaznuuaroT ectecTBEHHYIO U Pecynamuenvie: ninanupyror
MenneneeBbiM (dbopMHpOBaHHS | TO3HABATEIBHBIX UCKYCCTBCHHYIO KIIaCCH(UKAIINIO; | TIOCIEIOBATEIIBHOCTh CBOUX JICHCTBUN U
MEPUOANIECKOTO HOBBIX 3HAHUH WHTEPECOB U MOTHBOB, | apryMEHTUPYIOT oTHeceHune [I3 Kk | mporHO3UPYIOT UX PE3yJIbTar.
3aKOHa. HaIpaBJICHHBIX Ha €CTECTBEHHOHN KIIaCCU(HUKAIIHH. llo3nasamenvHule: BbIABUTAIOT

u3ydeHue HpU3HISCKUX apryMEHThI, YCTaHABIUBAsI PUYHNHHO-

U XUMUYECKUX CJICICTBEHHBIE CBSI3M MEX/y U3y4aeMbIMU

SIBJICHUH. SIBJICHUSIMU, U3BJICKAIOT HEOOXOUMYIO
WH(pOpPMAIHIO U3 TPOUYUTAHHOTO TEKCTA.
Kommynuxamusnvie: ymMeroT
dbopmynrpoBaTh COOCTBEHHOE MHEHHUE,
apryMEHTHPOBATh CBOIO TOUKY 3PEHUS,
OTCTauBaTh €€ HE BPAXIACOHBIM IS
Ipyrux oOpa3om; BIaJCIOT
MOHOJIOTHYECKON W IUAJIOTHIECKOH
dbopmamu peun.

51 | OcHoBHBIE Ypok HanpHeiiee 3HaAKOT CTpOEHUE aTOMa, COCTAB Pezynamusnvie: camocTosITeIbHO (HOPMYIT
CBEJICHUS O ¢bopmupoBanust | hopMupoBaHUe aTOMHOTO Spa, ONPENEICHUE UPYIOT 33J]aHUE: ONIPENEISAIOT €r0 LEelb,
CTPOCHHMH AaTOMOB | HOBBIX 3HAHUM MI03HABATEIBHOTO W30TONOB, TPY BHUJIA U3JIYUEHHUS, IJIAHUPYIOT AJITOPUTM €TI0 BBINOJIHEHUS,

WHTEpeca. OIpe/ieTIeHUE MOHATUS KOPPEKTUPYIOT paboTy MO X0y €ro
dopmupoBaHUE «XUMHYECKHUH 3JIEMEHT. BBITIOJTHEHMUSI.
KOMMYHUKATUBHOM llo3nasamenvhbie: NAOT ONpenEICHUS
KOMIIETEHTHOCTU B MOHATHUAM, OCYHIECTBIISIIOT CPABHEHUE
oOLIeHNH U 00BEKTOB, CAMOCTOSTEIHHO BbIOUpast
COTPYIHHYECTBE C KPUTEPUU UIsL 3TOTO, HAXOIAT
OJIHOKJIACCHUKaMU B MH(OPMALIKIO C UCTIOJIH30BaHUEM
nporecce yueOHoit pecypcoB OubnuoTek u cetu HTEpHET.
JEeSATENbHOCTH. Kommynuxamuenvie: BCTynaroT B 14aJIOT,
a TaK)K€ y4aCTBYIOT B KOJUIEKTUBHOM
00CYXJIEHIH BOTIPOCOB, YYaCTBYIOT B
JUCKYCCHUH, BJIAJICIOT MOHOJIOTHYECKOU U
JTUAJIOTHYecKOo hopMamMu peyn.
52 | Ctpoenue Ypok dopmupoBaHHe YMerT cocmagnsams: CXeMbl Pezynamuenvie: BBINOIHSIIOT
- | anexTponHBIX (dhopMupoBaHHs | mO3HABATENBHBIX CTPOEHMS aTOMOB NEepBbIX 20 3a/laHue 10 NPEAJI0KEHHOMY AJITOPUTMY,




53 | 06ost0ueK aTOMOB | HOBBIX 3HAHUIA UHTEPECOB, 3JIEMEHTOB B IIEPUOAUYECKOI a TaKXKe CaMOCTOATEIbHO COCTABIISIOT
XUMHUYECKUX HaIpaBJIEHHBIX Ha CUCTEME; 00vbACHAIOm. PU3NUECKU | IJIAH BBINOJIHEHUS 3a/1aHuUs.
aneMeHToB 1-20 B U3y4€HUE IPUPOJIHBIX | i CMBICI HOMEPOB IPYIIIBI U llo3nasamenvHuvle: BOCHPUHUMAIOT
tabmuue /1.1. 00BEKTOB, IOHUMAHUS | IEPUOAA, K KOTOPBIM MH(OPMALIMIO Ha CIIyX U BU3YaJIbHO,
Menneneesa. LEHHOCTHU IPUPOJIBL. IpUHAUIEKUT AieMeHT B [ICXD CTPYKTYpPUPYIOT TEKCT, BbIIEIAS B HEM
dopmupoBaHHE H.N. Menneneena, BTOPOCTEINECHHYIO U TJIABHYIO
9KOJIOTMYECKOM 3aKOHOMEPHOCTH U3MEHEHUS nH(pOpPMaLIKIO, TAIOT OINpe/IEIeHHE
KYJIbTYPbl HA OCHOBE | CBOMCTB 3JIEMEHTOB B Ipesenax MOHSTHSIM.
MIPU3HAHUS [IEHHOCTH | MaJbIX IEPHOJIOB U TJIaBHBIX Kommynuxamuenvle: BIageroT B yCTHOM 1
YKU3HU BO BceX €€ HOArPYMIL. MUCbMEHHOM peublo, yHacTBYIOT JUAJore,
MIPOSIBIICHUSX. a TaKke B KOJJIEKTUBHOM O0OCYKJIEHUHU
BOIIPOCOB.
54 | Ilepuoanueckuit KomMOunupoBans | OmnpenensitoT CBOrO Hayuamcs: onuceiBaTh U Pecynamuenvie:
3akoH J[.1. BII YPOK JUYHYIO MO3ULHIO, XapaKTepu30BaTh TaOJIMYHYIO [InanupyroT cBOM IEUCTBUS B
Meuneneesa u aJICKBAaTHYIO dopmy IICXD JI.11. Menneneena; COOTBETCTBHUHU C IIOCTABJIEHHOH 3aa4yei U
CTPOEHHE aToMa i depeHIUpOBaHHY | AeIaTh YMO3aKIIOUEHHS O YCIIOBUSIMU €€ pealin3aluu
0 CAMOOLIEHKY CBOHUX | XapaKTepe U3MEHEHHUs CBOMCTB Ilo3nasamenvhvie: CTaBIT
YCTIEXOB B y4ebe XUMUYECKUX DJIEMEHTOB C 1 HOPMYIUPYIOT HENU U MPOOIEMBI
YBEIMYEHHUEM 3apsI0B AaTOMHBIX YpOKa; OCO3HAaHHO U MPOU3BOJIBHO CTPOSIT
sanep. B YCTHOW M MUChbMEHHOU popme
Ionyuam eozmodcnocmu Kommynuxamusnvie:
Hayuumvcs: IPUMEHATh 3HAaHUS O Bianenue MOHOJIOTMYECKON U
3aKOHOMEPHOCTSIX MEPHONUECKON | auanorudeckoi opmMaMu pedu
CHUCTEMBI XUMHYECKUX JIEMEHTOB
JUI OOBSICHEHUS U TIPEABUACHUS
CBOWCTB KOHKPETHBIX BEUIECTB
55 | Xapakrepuctuka Ypok dopmupoBaHue Hayuamca: xapakrepu3oBartb Pecynamusnvle: cTaBat yueOHbIE 3a7auu
- | xummuueckoro ¢dbopMupoBaHus | MO3HABaTEIbHBIX XUMHYECKHE 3IeMEHTHI 1-3 —To Ha OCHOBE COOTHECEHUS TOTO, YTO yXKeE
56 | anemeHTa Ha HOBBIX 3HaHUHN MUHTEPECOB, nepuoja 1o ux nosoxeHuto [ICXD | U3BECTHO U yCBOEHO ydaliumcs, ¥ TOro,

OCHOBAaHUH €T0
MOJIOKEHUS B
MIEPUOTUYECKOMN
CUCTEME.

HalpaBJICHHBIX HA
U3yUYCHHUE TTPUPOTHBIX
00BEKTOB, IOHUMAaHHUS
IIEHHOCTH MTPHPO/IBL.

J.1. Menneneena.
HOﬂyqam BO3MOIHCHOCMb
HAY4YumuvCs. OTUCHIBATH
M3y4eHHbIE OOBEKTHI KaK

YTO eII¢ HEM3BECTHO
Toznasamenvhvle: caMOCTOSTEIBEHO
BBIACTISIOT U GOPMYTUPYIOT
MMO3HABATEJbHYIO LIETb




dopMHUpOBaHHE
9KOJIOTHYCCKOM
KYJIbTYPbl HA OCHOBE
MPU3HAHHUS [IEHHOCTH
J)KH3HHU BO BCEX €€

CUCTCMBI, IIPUMCHAA JIOTUKY
CHCTCMHOI'O aHaJIn3a

Kommynuxamuenvle: Gopmynupyror
cOOCTBEHHOE MHEHHUE U MO3ULINIO, 3a/1aI0T
BOIIPOCHI, CTOSIT MIOHATHBIE JJIs TapTHEPA
TIOHSITHSI

MIPOSIBJICHUSIX.

57 | 3naueHue Kom6unupoBann | @opmupoBanue 3Ha0T POPMYIUPOBKY Pecynamuenvle: craBat yueOHble 3a7adu
[leproguueckoro | blif ypok [M03HABaTEIbHbIX NEePUOINYECKOT0 3aKOHa, Ha OCHOBE COOTHECEHHUS TOTO, YTO yXKe
3aKOHA U HUHTEPECOB, OTpe/esieHre Nepruoaa, M3BECTHO U YCBOEHO yJalllUMCs, U TOTO,
[Tepnoanueckoit HAIPABJIECHHBIX Ha buznueckuit cmpica Ne neproaa, 4TO ell€ HEU3BECTHO
CUCTEMBI M3y4YeHUE MPUPOAHBIX | ompezeneHue rpymnmsl, pusnueckuit | IloznasamenvHule: cCaMOCTOSATEIBHO
XUMHUYECKUX 00BEKTOB, MOHUMAHUS | cMbIC Ne TpYIIIBI. BBIACTISIOT U GOPMYIUPYIOT
anemenTtoB JI.W. LIEHHOCTH TTPUPO/IBI. MO3HABATEJIbHYIO 1IETh
Menneneena. Kommynuxamuenwvie: popmynupyroT

coOCTBEHHOE MHEHHUE U MO3UIINIO, 3a/1aI0T
BOIIPOCHI, CTOSIT MOHATHBIE I TapTHEpa
MTOHSATHUS

Pa3znea 5. Xumnueckasi cBsizb. OKHCJIMTENbHO-BOCCTAHOBUTEIbHbBIE peakinun. (11 yacoB)

58 | Monnas Ypok Opuentupyrorcs B 3HAIOT XuMuyeckoe nousimue:. UoH, | Pecynsamuenvle: 0CO3HAIOT TO, YTO yXKe
XMUMHYECKas CBA3b. | GOpMHUpOBaHMS | HPABCTBEHHOM MOHHAsl XMUMUYECKas YCBOEHO U TO, UTO €II€ HY)KHO YCBOUTb,

HOBBIX 3HAHUMI

COACpKaHNU U
CMBICJIE COOCTBEHHEBIX
IOCTYIIKOB

CBSI3b. YMEIOT ONpPENeysiTh
WOHHYIO CBSI3b B XUMHUYECKUX
COEIMHEHHAX, COCTABIIATE CXEMBI
00pa3oBaHUsI HOHHBIX
COEIUHEHUIA.

Ha OCHOBE 3TOI'0 CAMOCTOSTENILHO CTABAT
y4eOHbIE 3a/1a4H.

Ilo3nasamenvHovle: BOCHPHHAUMAIOT
UH(POPMAILIUIO Ha CIIYX U BU3YaJIbHO,
CTPYKTYPUPYIOT TEKCT, BBIJICIISAS B HEM
BTOPOCTEIICHHYIO U TJIABHYIO
HH(OPMALIHIO, TAOT ONPEICICHHE
MIOHSATHUSAM, CPABHUBAIOT U TPYIITUPYIOT
OOBEKTEHL.

KommyHnuxamuenwvie: BIaJCIOT yCTHOU U
MUCHbMEHHOM Peubl0, YUaCTBYIOT B
JIAAJIOTe, a TAKXKE B KOJIJIEKTUBHOM
00CYXJIEHUU BOTIPOCOB.




59 | KoBanenrtHas Ypok dopMHUpOBaHHE 3HAIOT ONPEJIENICHNE HENOJSIpHOU | Pecynsimuenvie: CaMOCTOSITEILHO
XUMUYECKas CBS3b | (GOPMUPOBAHMS | CIIOCOOHOCTH KOBAJICHTHOM CBSI3U, MEXaHU3M ONPENEIISAIOT LeIb YUeOHOM
KoBanenTtHas HOBBIX 3HaHUHN y4ammxcs K 00pa3oBaHus CBS3U. JIESITENIbHOCTH, I1JIaH BBIIIOJIHEHUS
HENoJIIpHasi CBS3b. CaMOpa3BUTHIO U 3aJ]aHui, OLIEHUBAIOT IPABUIILHOCTD

caM000pa30BaHMIO HA BBITIOJTHEHHUSI 3a]JaHUH.

OCHOBE MOTHUBAIIMH K Ilo3nasamenvHule: BHIICTAIOT U

00yuYeHuIo U (bopMyIUpPYIOT MO3HABATEIBHON 1IN,

ITO3HAHMIO. M3BJIEKAIOT HEOOXOIMMYIO HHPOpMAIIUU
U3 TEKCTa, CTPOSIT JIOTUYECKHE LIETTOUKHI
paccyXIeHUM.
Kommynuxamuenvle: BnaaeroT yCTHOU U
MMCHbMEHHOM peublo, yJ4acTBYIOT B
Jaiore, a TakXke B KOJUIEKTUBHOM
00CYXJICHIUHU BOTIPOCOB.

60 | KoBasentHas KombunnpoBann | @opMupoBanue 3HAIOT ONpeIesIeHNe Pezynamuenvie: camoCTOSTEIBHO
IIOJISIpHAs! CBS3b. Bl YPOK OTBETCTBEHHOTO JNMEKTPOOTPULATEIBHOCTH, OTpPEAEISIIOT LieNb y4eOHOM

OTHOILICHHS K YUEHUIO, | KOBAJICHTHOW NOJISIPHON CBSI3H, JESTEIIBHOCTH, IIJIaH BBIIIOJIHEHUS

TOTOBHOCTH K MeXaHU3M 00pa3oBaHMs 3a[JaHu#, OLIEHUBAIOT IIPABUIILHOCTD

CaMOPa3BUTHIO. CBA3HU. YMEIOT ONPEIEIIATh BBIIIOJIHEHM S 3aJaHHM.

dopmupoBaHue KOBAJICHTHYIO IIOJIIPHYIO CBS3b B llo3nasamenvHole: BBIICIAIOT U

UHTEIJICKTyalbHBIX COEMHEHUSX, 3alMChIBaTh CXeMy | GOpMyIUpPYIOT IO3HABATEIbHOM LIETH,

YMEHHH, CTPOUTH 00pa3oBaHus CBS3H. U3BJICKAIOT HE0OXO0AUMYIO HH(pOpPMAIH

pacCyXAeHuUs, U3 TEKCTa, CTPOST JIOTUYECKHUE LIETTOUKH

aHAJIN3UPOBATh, paccyXACHUH.

JIeJIaTh BBIBOJIBI Kommynuxamuenvle: BIagerOT YCTHOU U
IIMCbMEHHOW PEYbl0, y4acTBYIOT B
JMaJIOre, a TAKXKE B KOJUIEKTUBHOM
00CyX/IEHUH BOIIPOCOB.

61 | Merannnueckas Ypok dopmupoBaHuE 3HAIOT XuMuUuecKoe Pezynamusnvie: MIaHUPYIOT y4eOHYIO
XUMUYEcKas CBA3b. | GOPMUPOBAHMUS | OTBETCTBEHHOI'O noHAmMuUe: METAIIINYECKAs CBSI3b; JESATENIBHOCTD, OLIEHUBAIOT IIPaBUIIbHOCTD

HOBBIX 3HAHUN

OTHOILIEHUS K yuéoe
Ha OCHOBE MOTHBALIUH
K 00y4EHHIO U

COCTaBJISIFOT CXEMBI €€
oOpazoBaHus

BBITNOJIHEHUS YUEOHBIX ACHCTBUI.
llo3znasamenvhvie: BOCHPUHUMAIOT
uH(OPMAIIMIO Ha CIYX U BU3YaIbHO, TAIOT




ITO3HAHUIO.

OTIpe/ICIICHUS IOHATHSIM, CPABHUBAIOT
TPYIIAPYIOT OOBEKTHI, HAXOAT
3aKOHOMEPHOCTH.

KommyHnuxamuenvie: yaaCTBYIOT B
nuanore, opOpMIISIIOT CBOU MBICITH B
YCTHOM ¥ MHUCHbMEHHOU (opme.

62 | CrencHb Ypok VYyacTByIOT B uasore | 3HAIOT ompeieleHue OHITHS Pecynamusnvie: ctaBat yueOHbIC 331241

- | okucneHus. dbopMupoBaHHS | HA OCHOBE «CTETEHb OKUCIICHUS» .Y MEIOT (camocTOSITEIBHO, TTPH TOMOIIU YUUTEIs),

63 | Pemenue HOBBIX 3HAaHUH PaBHOTIPABHBIX OTIPEJICIIATh CTETICHh OKUCIICHUS TUTAHUPYIOT YIEOHYIO NI TEIIBHOCTD,
VIpaXHESHUH 110 OTHOIICHHUH 1 o opmyIre BemecTBa u OTICHUBAIOT MPABUILHOCTD BBITIOTHCHHUS
teMe «CTereHpb B3aMMHOTO YBOKEHUS, | COCTABIATH ()OPMYJIBI ITO CTETICHN | ICHCTBUH M BHOCSAT B HUX KOPPEKTHBEI.
OKHUCJICHUSDY BBIpa0aThIBast 00IIee | OKUCIICHHUS, UCTIONB3YS IIPH 3TOM Ilo3nasamenvHovle: CTPYKTYPHPYIOT TEKCT,

pelIeHue. pan BEIJICTISIE B HEM BTOPOCTEIICHHYIO U

ANEKTPOOTPHUIIATESIIHHOCTH. TJIAaBHYIO HH(POPMAIIHIO, TAF0T

Ompe/esieHrne OHATUSAM, YCTaHABINBAIOT
MPUYHUHHO-CJICICTBEHHBIE CBSI3U.
Kommynuxamuegnwle: ymeror ¢
JOCTAaTOYHOM MOJHOTOU B TOYHOCTELIO
BBIPA)KaTh CBOM MBICIIH, BIAJICIOT
MOHOJIOTUYECKON U TATIOTUYECKOM
dbopmamu peunu.

64 | OxucnurenbHO- KomOunupoBanu | @opMupoBanue 3HAIOT XUMUYecKue NOHAMUSL: Pecynamusnvle: craBst yueOHbIE 11U,
BOCCTaHOBUTEJIBH | BIH YpOK OTBETCTBEHHOTO OKHUCJIMTEh U BOCCTAHOBUTEb, CaMOCTOSITEIBHO aHAIM3UPYIOT YCIOBUS
bI€ peaKIuu. OTHOIICHUS K YUCHUIO | OKHCIICHUE U JOCTHKEHUS 11eIH, OLEHUBAIOT
pelieHue UCIIOJIB3YS BOCCTaHOBJeHHE. Onpedensiiom: CT | MPAaBUIBLHOCTD BBITIOJHEHHS IEHCTBUS.
yIPAKHEHUH. CHEINAIIbHO €IeHb OKHUCIICHUS dJIEMEHTA B Ilo3nasamenvHule: BHIICIAIOT

nojoOpaHHbIe COEIMHEHUU, OKUCIUTEIH U HEoO0X0UMYI0 HH(pOpMAIIHIO U3

CpeACTBA. YMEHUE
OLICHUTH CTCIICHb
ycrexa Uiy Heycrexa
CBOEH JIeITeIbHOCTH

BOCCTAHOBHTCIIN, THUII XHMHUYECKOH
pCaKknuun 1o N3BMEHCHUIO CTCIICHU
OKHCIJICHHUA XUMHUYCCKUX
QJICMCHTOB.

IPOYUTAHHOTO TEKCTA, CTPYKTYPHUPYIOT
CBOM 3HaHUS,

OTIPE/ICISIIOT KPUTEPUH VIl CPAaBHEHUS
(baxTOB, SBJICHUI.

Kommynuxamuenvie: BHICIyIINBAIOT U
00BEKTHBHO OLIEHUBAIOT JPYroro,




YMCIOT BECTHU AUAJIOr, BI)Ipa6aTI)IBa$[
o0111e€e perieHue.

65 | YopaxHeHus B Ypok - dopmupoBaHHe YMeEIoT onpenensars CTENEHb Pezynamusnuvie: npeoOpa3yrotT
COCTaBJICHUU MPAKTUKYM KOMMYHHUKATHUBHBIX OKUCIICHUS JIEMEHTOB B MPaKTUYECKYIO 33/1a4y B
OKUCITUTEIHHO- KOMIIETEHTHOCTH B COCIMHEHUH, OKUCIUTEIN U MMO3HABATEJIbHYIO, OCYIIECTBIISIOT
BOCCTAHOBUTEIbH 0011IeHNN U BOCCTAHOBUTEIHU, OKUCIICHHUE U MO3HABATENbHYIO pedICKCHIO B
BIX PEaKLHAMN. COTPYIHHUYECTBE CO BOCCTaHOBJICHUE OTHOILIEHUH JIEHCTBUM 110 PELICHUIO

CBEpPCTHUKAMM. MO3HABATENIbHBIX 3a7a4.

dopmupoBaHUE Ilo3nasamenvhbie: NAlOT ONpeEICHUS

MHTEIUICKTYaJIbHBIX MOHSATHSAM, MOTYT HAaWTH CITOCOO pPEIIeHHs

YMEHUH: poOJIEMHOM 3a/1aun

aQHAJM3UPOBATH TEKCT Kommynuxamuenvie: yaacTByIOT B

ydaeOHHKa JINAJiore, KOJUIEKTUBHOM OOCYKIEHUN
poOJIEMBI, BJIaJICIOT MOHOJIOTHYECKOHN 1
Juajgorndeckor opmamu peun.

66 | O6o0meHue u VYpoxk koppekiuu | PopMHUpOBaHUS YmMmerT xapakrepusoBath: [ICXD | Peeyramuensie: MIIaHUPYIOT
CUCTEMaTU3aIUs U MIPOBEPKHU KOMMYHHUKaTUBHBIX J.1. Menneneea, 3HatOT COCTaB MIOCJIEI0BATEIbHOCTh CBOUX JIEHCTBUI U
3HAHWUU 1O TeMaM | 3HaHu# KOMIIETEHTHOCTH B aToMma. MPOTHO3UPYIOT UX PE3yNbTar.

«I13 u IICXD I.1. oO1eHnu u CoCTaBIAIOT: ypaBHEHUS Tloznasamenvhvie: BBIABATAIOT
MenneneeBa u COTPYJHHYECTBE CO OKHUCIIUTEIHHO- apryMeHTbI, YCTaHABIIMBAasI IPUYMHHO-
CTPOEHHUE aTOMay CBEPCTHUKAMH. BOCCTaHOBUTEJIbHBIX PEAKIUH. CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU
u «CtpoeHue SBJICHUSIMU, U3BIIEKAIOT HEOOXO0IMMYIO
BEIECTBA. nH(OPMALIKIO U3 POUYUTAHHOTO TEKCTA.
OxkucnuTensHo- Kommynuxamusnvie: ymeroT
BOCCTaHOBHUTEIHH dbopMynupoBaTh COOCTBEHHOE MHEHUE,
bI€ pEaKIum». apryMEeHTHUPOBATh CBOIO TOUKY 3PECHHSI,
OTCTauBaTh €€ He BpakACOHBIM IS
Ipyrux oOpa3oM; BIaJCIOT
MOHOJIOTUYECKON U JUAJIOTUYECKOU
dbopmamu peun.

67 | KonrpoabHas Ypoxk - dopmHUpoBaHUE YMEIT BBIYUCIATH 110 Pecynamusnvle: mpeoOpazyror

padora Ned. «I13 | mpakTukyMm KOMMYHUKATHUBHBIX XUMHUYECKUM YPABHEHUSAM Maccy MPaKTUYECKYIO 33/1a4y B

u TICXD JILW.

KOMIICTCHTHOCTH B

110 U3BCCTHOMY KOJIMYCCTBY

IMMO3HABATCJIIbHYI0, OCYHICCTBJIAIOT




MeHgeseeBa u
CTPOEHHE ATOMA)
u «Ctpoenne
BelllecTBA.
OKHCINTETBHO-
BOCCTAHOBHMTEIbH
ble peaKkmum».

oOLIeHNH U
COTPYIHHUYECTBE CO
CBEPCTHUKAMM.
dopMHUpOBaHHE
WHTEJUIEKTYaIbHbIX
YMEHUN:
AQHAJIM3UPOBATH TEKCT
yueOHHKa

BCIICCTBA, BCTYIIMBUICTO WJIN
IOJTy9alOIIEerocsl B pe3ysibTaTe
peaxnuu, 1 Hao0oPoT.

MO3HABATENIbHYIO pe(IeKCHIO B
OTHOILIEHUH JEHUCTBUM 110 PELICHUIO
[I03HABATEJIbHBIX 33/1au.
llo3nasamenvHule: NAOT ONpeACICHUS
MOHATHUSM, MOTYT HAMTH CIIOCOO peIIeHUs
poOJIeMHOM 3a/1aun
Kommynuxamugnvle: yaacTBYIOT B
JMaiore, KOJUIEKTUBHOM OOCYXIEHUU
po0JIeMBbl, BIIaJICIOT MOHOJIOTUYECKOH U
JHAJIOTM4ecKoi hopMamMu peyi.

68

O06o0menue n
ITIOBTOPEHUE T10
KypCy XUMHH §
KJ1acca.




Y4yeOHO-TeMaTHYECKOE IVIAHUPOBAHUE XUMHUSA 9 KJ1ace

Tema ypoxka Tun ypoka. ILnanupyemsble pe3ybTaThl
OcHOBHbBIE MOHATHS
ypoKa. MeTanpeaMeTHble | IIpeameTHbIC ‘ JInuHOCTHBIE
IMoBTOpEeHue u 00001IeHNe cBeleHUiT 0 Kypcy 8 kiacca. Xumuueckue peakuuu (5 4)

1 | Knaccudukarus | KoMOnHUpOBaHHBIM PeryasiTuBHbIC: CTABST Xapaxmepu3zytom OKCUIbL, TUAPOKCHUIBI DopMUPYIOT
HEOPraHUYECKHX | YPOK yueOHbIEe 3aJjaud Ha OCHOBE (ocHOBaHMs, aM(POTEPHBIE TUAPOKCUIBI, OTBETCTBEHHOE
BEILIECTB U UX COOTHECEHMS TOTO, YTO YK€ KHCJIOPO/ICOAeprKAIe KUCIIOThI) M COJIM IO MJIaHy: | OTHOIIEHHE K
HOMEHKJIaTypa U3BECTHO U YCBOEHO COCTaB, crocoObl 00pa3oBaHMs Ha3BaHUIA, YYEHHIO

y4damuMcesl, 1 TOTo, 4To enié XapaKTEpHbIE CBOWCTBA U MOJyYEHUE. OnpenensoT CBOIO
HEU3BECTHO , IUTAHUPYIOT CBOU | Kraccuguyupyrom OKCUAbL, THAPOKCUABI U COJU JUYHYIO MO3ULHIO,
JIECTBUS B COOTBETCTBHH C 10 PA3JIMYHBIM IPU3HAKaM. Yuamcsa NOATBEPKIAATh | aJ€KBAaTHYIO
MIOCTABJICHHOM 3a7a4el U XapaKTEPUCTUKY OTIEIbHBIX ITPEACTABUTENEH g epeHInpoBaHH
YCIIOBHSIMU €€ peanu3aiun KJIACCOB HEOPraHUYECKHUX BEIECTB YPABHEHUSMHU YIO CAMOOLIEHKY
COOTBETCTBYIOIIMX peakuuid. Packpviearom CBOHUX YCIIEXOB B
Ilo3naBaTenbHbIE: B3aUMOCBSI3b MEXAY KJIACCaMU HEOPraHUYECKHUX yuebe
CaMOCTOSITENIbHO BBIJCIAOT U | COEIMHEHM, KAK TEHETUYECKYIO
2 | Knaccudukanus | KomOuHHpOBaHHBIN bopmynupyrot ObvacHAOmM TIOHATUS «XUMHUYECKas PEaKIus»,
XUMHUYECKUX YPOK [I03HABATENIbHYIO L€, CTPOST | «PEAKIUU COCAUHEHUS, «PEAKIIUH PA3TI0KEHUSD,
peakuuii no peUeBO€ BBICKA3bIBAHHUE B «peakuuu oOMeHay, «peaKkiuu 3aMelIeHUs,
pa3InYHbIM YCTHOHM M IUCBMEHHOU (OPME | «peakiiy HEUTPATHU3AII», «IK30TEPMUICCKUE
OCHOBaHUSIM KomMyHnKaTHBHBIC: peakLnmn», «3HI0TEPMUUYECKUE PEAKLIUNY,
3 | Knaccudukamus | KomMOuHMpOBaHHBIN (bopMynHUpYIOT COOCTBEHHOE «0OpaTUMBbIE pEaKIun», «KHEOOPATUMBIEC PEAKIIUNY,
XUMHUYECKUX YPOK MHEHHE U MO3ULINIO, 3aJaI0T «OKHUCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUNY,
PEeaKIuii 1mo BOIIPOCHI, CTOAT IOHATHBIC JUIS1 | «TOMOTEHHBIE PEAKIUNY, «KTE€TEPOTECHHBIE
pa3IuYHbIM IapTHepa MOHATHUSA , peakuumn», «KaTAIUTUUECKUE PEAKITUNY,
OCHOBaHUSIM OTCTauBaIOT CBOIO TOUYKY «HEKATaJTUTHUYECKHUE PEAKIIUN», «TEIIOBON AP QPeKT
3peHUs, IPUBOJAT apIYMEHTH], | XUMHUYECKOU peakumm». Kraccuguyupyrom




MOATBEpKIast uX (hakramu

XUMHWYCCKHEC PCAKIIMU 110 pa3JIMYHBIM OCHOBAHUSAM.

[TonsaTHE O KomOuHMpoBaHHEIIH O0vsCHAIOM YTO TAKOE «CKOPOCTh XMMHUYECKOM
CKOpPOCTH YPOK peaxkuuu». ApryMeHTUPYIOT BBIOOD €IMHUIIL
XUMHUYECKON mu3MepeHus. Yemanasauearom nNpuIMHHO-
peaxkuu. CJIEICTBEHHBIE CBS3U BIUSHUS PA3IUYHBIX (AKTOPOB
Karanus KombunmnpoBaHHbI# Ha CKOPOCTh XUMUUYECKUX peakiuit. Habnrooarom u
YpOK onucvleaiom peakui MEXy BELIECTBaAMH C
MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA
XUMUHU. [Ip0600sim ONBITHI, OATBEP:KIAIOLINE
3aBHCHUMOCTbH CKOPOCTH XMMHUYECKOHN peakluu OT
pa3nuyHBIX GaKTOPOB
Xumuyeckue peakuuu B pacreopax (10 v)
Onexkrpoautnue | Ypok  (GopmupoBaHus | PeryjsiTuBHbIE: Xapaxmepu3zyrom TIOHATUS «AJNEKTPOJIUTHYECKAS Omnpenenstor
cKast HOBBIX 3HAHUI JCCOLIUALIUS», «ITIEKTPOITUTHIY, BHYTPEHHIOIO
JUCCOLMAs Y4uThIBarOT NPaBUIIO B HEDJIEKTPOIUTBDY. Ycmanagnusarom NpUYNHHO- MTO3ULINIO
IUTAHUPOBAHUM U KOHTPOJIE CJIEICTBEHHBIE CBA3U MEXKy IPUPOAOT oOyuaroniuxcs Ha
croco0a perieHus, 3JIEKTPOJINTA U CTENEHBIO €r0 AUCCOLUALINH. YpOBHE
OCYILIECTBIISIOT MOIIAroBbIN YcTaHaBIMBaOT NPUYMHHO-CIICCTBEHHBIE CBS3H MOJIOKUTETTFHOTO
KOHTPOJIb MEXy TUIIOM XUMUYECKOM CBA3M B DJIEKTPOJIUTE U | OTHOLIEHUS K
MEXaHU3MOM €Tro0 JIUCCOLUALINN. 00pa3oBaTeIbHOMY
Ilo3naBaTenbHbIE: mporeccy,
OcHoOBHBIE Ypok dopmupoBanus Xapaxmepu3zyrom NOHATHS «CTEIIEHb ITOHUMAKOT
MOJIOXKEHUS HOBBIX 3HAaHUUI CaMoCTOATENBHO CO3AA0T JIMCCOLIMAIIANY, «CUIIBHBIC 3JICKTPOJIUTHIY, «clladble | HEOOXOIUMOCTb
TEOPHUH QITOPUTM JAEATEIHLHOCTH TIPU JNEKTPOJIUTBD, KKATHOHBDY, «<AHUOHBD, y4eHus
ANEKTPOJIUTUYECK] peleHny npoodiemM KUCJOTBI», «OCHOBaHUs», «conu».Cocmasasiom

OH guccolMaInn

(T30

XUMHYECKHE
CBOMCTBA KUCJIOT

Ypox  ¢dopmupoBaHus
HOBBIX 3HAHUU

B cBeTe TO/]

Pa3IMYHOIO Xapakrepa
KomMMyHnKaTHBHBIC:
JloroBapuBarorcst o

COBMECTHOM JICSATEITLHOCTH,
HOPUXOIAT K 001IeMy

YpaBHEHUS JIEKTPOJIUTUUECKON JTUCCOIIUALITI
KHCJIOT, OCHOBAHUM U COJICH.
HUnnrocmpupyrom npumepaMyu OCHOBHBIE
IOJIOKEHUS TEOPUU IEKTPOIIUTUYECKON
JIMCCOLTMAIINH.

Xapaxmepu3zyrom oOuiyie XUMHUYECKHE CBONCTBA
KHUCJIOT C MO3ULIUM TEOPUH DIIEKTPOJIUTHIECKON

aucconuanuu. Cocmasnsarom MOJIEKYISIPHBIE,




9 | Xumuueckue Ypox  dopmupoBaHus
CBOMCTBA KUCJIOT HOBBIX 3HAHUH
B cBeTe TOJI

10 | Xumugeckue Ypok  ¢dopMupoBaHus
CBOICTBa HOBBIX 3HAHUI
OCHOBAaHHH B
CBETE TEOPHH
ANIEKTPOJIUTUYECK
OM uccoyanuu

11 | Xumudeckue Ypox  dopMupoBaHUS
CBOMCTBA COJIEH BHOBBIX 3HAHUI
CBETE TEOPHH
AIIEKTPOJIUTUYECK
OU IuccoManuu

12 | ITonsTre o Ypok  (dopmupoBaHus

TUAPOIIN3E COJIEU

HOBBIX 3HAHUN

PEIICHHIO, B TOM YHCJIC U
CTOJIKHOBCHHUIO MHTCPCCOB

Pel"yJ’lﬂTHBHble:

Y4YuTHIBaIOT NPaBUIIO B
IUTAHUPOBAHUM U KOHTPOJIE
crioco0a pernieHus,
OCYILECTBJISIOT MOIIArOBBI
KOHTPOJIb

ITo3HaBaTebHBIC:

CaMOCTOSTEILHO CO3IAI0T
AITOPUTM JICITEIILHOCTH TIPH
penieHuyn mpoodiemM
Pa3IMYHOTO XapaKTepa

KomMmyHukaTuBHbIE:

JloroBapuBaroTCs 0
COBMECTHOM IEATEIbHOCTH,
IPUXOJAT K 001IeMy
PEIICHUIO, B TOM YHCIIC U
CTOJIKHOBEHHIO HHTEPECOB

IIOJHBIC U COKpaHIéHHI)Ie HOHHBIC YPaBHCHU A
peaxkuil C yuacTueM KUCIOT. Apeymenmupyom
BO3MOXHOCTD ITPOTCKAHUA peaxunﬁ C y4aCTucm
IIpo6o0sim OTBITHI, TOATBEPKIAIOIINE
XMMHUYECKHE CBOMCTBA KUCIIOT, C COOII0ACHUEM
MpaBUJI TEXHUKHU Oe3omacHoCTH. Habaroarom u
onucvleaiom Peakui C y4acTHEM KUCIIOT C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA
XUMHUHN

Cocmaensiiom MOJIEKYISIpHBIC, TTOJTHBIC U
COKpaIlleHHbIC HOHHBIC YPaBHEHUS PEaKITUH C
y4acTUEM OCHOBAHM. Apeymenmupyrom
BO3MOYKHOCTB ITPOTEKAHUS PEAKIIUH C yIaCTHEM
OCHOBaHU# . [Ip0600sim OTBITHI, IOATBEPIKIAIONINE
XHUMHAYECKHUE CBOMCTBA OCHOBAHUM, ¢ COONIIOIEHUEM
MIpaBUJI TEXHUKU OE30TTACHOCTH

Xapaxkmepu3zyrom 00IIMEe XUMUYECKUE CBOMCTBA
COJICH C TO3UIIUM TEOPUHU DIICKTPOIUTHICCKOMN
muccouranuu. CocTaBIsIOT MOJIEKYIIIPHBIE,
MOJIHBIE U COKpAlIEHHbIE HOHHBIE YPAaBHEHUS
peaKIuii ¢ y9acTUEM COJIeU. Apeymenmupyrom
BO3MOYKHOCTh MPOTEKAHUS PEaKLUN C yIacCTUEM
conet . [IpoBOIST OMBITHI, MOATBEPKAAIOIINE
XMUMHUYECKHE CBOMCTBA COJIEH, C COOIII0IeHuEM
MPaBWJI TEXHUKH 0€30MaCHOCTH.

Habnwoarom u onucviearom peakiyu ¢ y9acTHEM

COJIeH C MOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U

S3bIKA XUMUU

Yemanasnuearom 3aBUCUMOCTh MEXY COCTABOM
COJIM U XapaKTEPOM TUPOIU3a. AHATUZUPYIOT
Cpely pacTBOpa COJH C MOMOIIBIO HHIUKATOPOB.
[IporHo3upyIOT TUI TUAPOIN3A COJIM HA OCHOBE




aHanmm3a ero hopMyIbl

13 | [IpakTudeckas Ypok-nipakTuKym VYyarcs oOpamatbes c 1a60paTOPHBIM
pabora Ne 1. 000pyI0BaHUEM W HArpeBaTeIbHBIMU MPUOOPaMH B
Pemenue COOTBETCTBUHU c MpaBUIAMHU TEXHHUKH
IKCIIEPUMEHTAITb 0€30MacHOCTH. Habnwoarom CBOMCTBA
HBIX 3314 T10 AJIEKTPOJIMTOB W MPOUCXOMSAIINX C HUMH SIBJICHUI.
TeMe @opmynupylom  BBIBOABI 1O pe3yibTaTaMm
«DNEKTPOIUTUYE NIPOBE/IEHHOTO YKCTIEPUMEHTA
cKast
JIMCCOLIMAITUS
14 | O606mmenHue u KoMOunupoBaHHBIH O060011a10T U CUCTEMATU3UPYIOT CBOU 3HAHMUSI T10
cucreMarusanus | ypok TeMe: «XMMHYECKHE PEaKI[UU B PaCTBOPAX
3HAHUH 110 TeMe ANEKTPOIUTOBY. [IpUMEHSIOT Ha TpaKTHKE paHee
«Xummyeckne M3y4EHHBIH MaTepual, paboTas Mo rpymnmnam ¢
peaKiun 3aJaHUSIMU PAa3HOTO YPOBHS CIIOKHOCTH
pacTBopax
AIIEKTPOJIUTOB
15 | KonTpoasHas Ypok  mpoBepku U [IpuMeHsIOT Ha TPAKTUKE paHee U3YYEHHBIN
pabora Ne 1 mo | KOppeKUUU 3HAHUHN MaTepuai, paboTas 1o IpyIiaM ¢ 3aJaHUsIMU
TeMe Pa3HOTO YPOBHSI CIIOKHOCTH, BHITIOJIHSIIOT
«XUMUYECKUE KOHTPOJIbHYIO paboTy.
peakiuu B
pacTBopax
AJIEKTPOJIUTOB
HemeTanbl n ux coequneHus (25 1)
16 |O6mas VYpox ¢popmupoBanus | PeryasituBHbIe: OOBACHAIOT 4TO Takoe HemeTallibl. CpaBHUBAIOT DopMUPYIOT
XapaKTepUCTHUKA HOBBIX 3HAHUHN Y4HUTHIBAIOT MTPABUIIO B AITOTPOTIHBIE BUJOU3MEHEHHUS KUCIOPO/Ia. KOMMYHHKATHBHBIH
HEMETAIIJIOB TUTAHUPOBAHUH U KOHTPOJIE PackpbIBatoT mpUYUHBI ATNIOTPOTIHH. KOMITOHEHT B
cnioco0a pemienus. Paznuyaror | XapakTepu3yloT XUMUYECKUE 3JIEMEHThI- oOmieHnu u
crocoO0 ¥ pe3ynbTaT AeHCTBHUS | HEMETaJUIbl U POCThIE BEIIECTBA-HEMETAIbI: COTPYIHUYECTBE CO
Ilo3naBaTenbHbIE: CTpoeHHue, (pu3nueckre 1 XMuMHUUECKUE CBONCTBA CBEPCTHHUKAMH B
Hcnonb3yroT mouck HEMETaJlJIOB. nporecce
17 | O6mas Vpok (opmupoBanus | He0OX0AMMOM HHpOpMALMHK Xapaxmepu3zyrom ctpoeHue, Gpru3ndeckue u 00pa3oBaTeIbHOM




XapaKTEPUCTHKA
snemenTtoB  VIIA

TPYIIBI —
raJIor€HOB

HOBBIX 3HAHUN

18

CoennHeHns
raJIOTEHOB

Ypok
(dhopMHpoBaHUs
HOBBIX 3HAHUN

19

IIpakTuyeckas
pabota No
2.«3yaenue
CBOMCTB  COJISTHOM
KHUCJIOTBD)

YpoK-npakTUKyM

20

OoOmas
XapaKTEePUCTHKA
aseMeHToB VI A -
XaJIbKOT'CHOB.

Cepa

VYpox dpopmupoBaHus
HOBBIX 3HAHUN

JUTSL BBITIOJTHEHUST yICOHBIX
3aJlaHUi C UCIIOJIb30BAHUEM
y4eOHOM JIUTEpaTypBHl.
Bnageror o6mumM npuemMom
pelieHus 3aaay.
KommykaTuBHbIE:
YYHUTHIBAIOT pa3Hbie MHCHUS U
CTPEMSATCS K KOOPIUHAITIH
pa3IUYHBIX MO3ULINANA B
COTPY/IHHYECTBE.
JloroBapuBarorcs o
COBMECTHOH JIeITETbHOCTH
0] PYKOBOJICTBOM yUYHUTEISI.
AZIEKBaTHO MCHOJIB3YOT
pedeBble CpeacTBa I

3¢ pexTUBHOTO pereHus
KOMMYHHUKATUBHBIX 33/1a4.

XUMHUYCCKUC CBOfICTBa, HOJ'IyLIeHI/IC nu HpI/IMCHeHI/Ie
raJIoreHoB B IUIaHE 00IIEro, 0COOEHHOTO U
eIMHUYHOTO. Ycmanasnuearon NPUYHHHO-
CICACTBCHHBIC CBA3H MCXKAY CTPOCHHUEM aTOMa,
XHMHqCCKOﬁ CBA3bI0, TUIIOM KpI/ICTaJIJ'II/I‘-ICCKOf/’I
PEMIETKY TAJIOT€HOB, X (PU3UIECKUMHU U
XUMHNYCCKUMHN CBOi/JICTBaMH

XapakTepus3yroT COCTaB, buznueckue u
XUMHUYECCKUEC CBOfICTBa, MOJIY4YCHUC U IPHUMCHCHUC
COEIUHEHUH .

HaspiBaroT coemuHeHus: TajoreHoB Mo QGopmysie u
COCTaBISAOT  (OPMyJBI O WX  Ha3BaHUIO.
YcTraHaBIuBaroT IMPUYIUHHO-CIICACTBCHHBIC CBA3HU
MCXOY XUMHAYECKOU CBA3bIO, TUIIOM
KPUCTAJUNIMYECKON peleTKu COEIMHEHUI
TaJIOT€HOB, MX (QU3NYECKUMH U XUMUYECKUMU
CBOWCTBAMM.

BbINONHAIOT pacdyeTsl Mo XUMHYECKUM (GopMynam
Y YPAaBHEHUSIM PEAKIM, IPOTEKAIINX C y4aCTHEM
COCIMHEHUH T'aJIOTEHOB

VYuyarcs oOpamaThes c 71a00paTOPHBIM
000py/I0BaHUEM M HarpeBaTeIbHBIMH IPHOOpaMU B
COOTBETCTBUH c [paBuIaMu TEXHHUKHU
0€30I1aCHOCTH. HaOmronaror CBOIiCTBa
9JIEKTPOJINTOB M MPOUCXOIAIINX C HUMH SBJICHHH.
HabmrogaroT ¥ ONKMCBHIBAIOT PEAKIMH C y4acTHEM
9MEKTPONUTOB.  DOpPMYIHPYIOT  BBIBOJBI 11O
pe3yibTaTaM MPOBEJCHHOTO SKCIIEPUMEHTA

JlaroT 001Iyt0 XapakTepUCTUKY aTOMaM, MPOCTHIM
BEIIECTBAM M COEJIMHEHUSM XaJbKOI€HOB B
3aBUCUMOCTHU OT UX MoJoxkeHus B [lepuoanueckoi
cucTteMe. XapakTepU3yIT CTPOEHHE, ajUIOTPOIHUs,
dbuznyecKue U XMMHUYECKHUE CBONCTBA, MOJTYYCHHUE U

JIeSITEIILHOCTH.
Bocrmranue
OTBETCTBEHHOT'O
OTHOIIICHUS K
MpUpOAE.




21 | CepoBomoponu  |Ypok popMupoBaHus
cynbdup! HOBBIX 3HAHUH

22 | KucnopoaHeie Ypok GpopmupoBanus
COCIIMHEHUS CePhl [HOBBIX 3HAHUIA

23 | [IpakTuueckas Ypok-npakTukym
pabota Ne

3.«3yuenne
CBOMCTB CEpHOM
KHCIIOTBI»

PerynsiTuBHbIe:

Y4uTHIBaIOT MPABUIIO B
IUTAHUPOBAHUH U KOHTPOJIE
crocoba pemrenus. Paznugaror
croco0 1 pe3yabTaT ACHCTBUSA

ITo3naBarTeanHLIC:

W cronp3yoT MOUCK
HE0OX0AMMOM HH(POPMAITHH
JUTSL BBITIOJTHEHHSI Y4eOHBIX
3aJJaHUl C MCIIOJIb30BAaHUEM
y4eOHOM JIUTepaTypHl.
BrnaneroT o6mum npuemom
pelIeHHs 3a/1a4.

KomMmykaTuBHBIC:

Y4auteiBaroT Pa3HbIC MHCHUA U
CTPEMATCSA K KOOpAUHAIITUN

MPUMEHEHUE CEPbl. YCTAaHABJIMBAIOT IPUUYUHHO-
CIICICTBEHHBIC CBSI3M MEXIy CTPOCHHEM aToMma,
XUMHYECKOM CBSA3bIO, THUIOM KpPHUCTAJUIMYECKOM
peméTku cepbl, € U3NISCKUMH U XUMUYCCKUMU

CBOICTBaMHU.

XapakTepusyrT cocTaB, GU3HMUECKUE U
XUMUYECKHE CBOMCTBA, MOJyYEeHUE U TPUMEHEHNE
COCMHEHUH Cephbl B CTEMIEHU OKUCIIECHUS -2 C
HCIIOJIb30BAHUEM PYCCKOTO (POHOTO) SI3bIKA U
sI3bIKa XUMHUHU. Ha3bIBalOT cCoeTMHEHNS CePhI B
CTETNEHN OKUCIIEHUS -2 10 (popMysie U COCTABISAIOT
dhopMyIte 110 UX Ha3BaHUIO. COCTaBIISIIOT
MOJIEKYJISIPHBIE M HOHHBIC YPABHEHUS PEAKITUI

3anuceiBaloT (GOPMYIIBI OKCHIOB CEPHI, HA3BIBAIOT
NX, ONHMCHIBAIOT CBOMCTBA HAa OCHOBE 3HAHUM O
KHCJIOTHBIX OKCHAX.

XapakTepu3yroT COCTaB, (bu3myecKue u
XUMHYECKHE CBOWCTBA CEPHOM KHUCIOTHI Kak
anekrpointa. COCTaBISIIOT  MOJICKYIISIDHBIE U

HMOHHbIC YPAaBHEHMSI PEaKUUN, XapaKTepU3YIOLIUX
XUMHYECKUE CBOJCTBA CepHOi KHUCJIOTHI.
Pacno3natot cynbgar-uoHbI.

BhImonHsoT pacy€rel Mo XUMHYECKUM GopMyIam
U ypaBHEHUSM PEaKIIfii, MPOTEKAIOIINX C yJ4acTUEM
CEPHOM KUCIIOTBIL

VYyarcs oOpamaTbes c 1a00paTOPHBIM
000pyI0BaHHEM W HArpeBaTeIbHBIMU MPUOOPAMH B
COOTBETCTBUU c MpaBUJIaMHU TEXHUKH
6e3omacHocTH. HabmroaaroT u OMKUCHIBAIOT peakiuu
C  y4JaCTHEM  DJJIEKTPOJUTOB C  TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) sI3bIKA H
sa3blka  XUMUU. DOpPMYTHPYIOT  BBIBOJABI  TIO
pe3ynbTaTamM IPOBEJICHHOI0 SKCIEPUMEHTA

DopMUPYIOT
KOMMYHUKATUBHBII
KOMITOHEHT B
oO01eHnn u
COTPYIHUYECTBE CO
CBEPCTHUKAMU B
npoiecce
o0OpasoBaTebHON
JIeSITeIILHOCTH.
Bocnuranue
OTBETCTBEHHOTO
OTHOILICHUS K

IIPUPOJIE.
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Oobwas
XapaKTepUCTHUKa
XUMHUYECKUX
aneMeHToB VA
rpynmnsl. A30T

Ypok GpopmupoBanus
HOBBIX 3HAHUN

25 | Ammuak. Comn Ypok GpopmupoBanus
aMMOHHMS HOBBIX 3HAHUI

26 | IlpakTudeckas Ypoxk-nipakTHKyM
paborta Ne 4
«ITonmyuenne
aMMuaka u
W3YYEHUE ero
CBOMCTB»

27 | Kucnopoaconepx | Ypok dopmupoBanus
amue HOBBIX 3HAHUHN
COEIMHEHUS
azoTa

28 | KucnopoaconepxalyYpok ¢popMupoBaHus

mHe COCAUHCHUA
a30Ta

HOBBIX 3HAHUN

pa3IUYHBIX MO3ULIANA B
COTPY/IHUYECTBE.
JoroBapusarorcs o
COBMECTHOM JIEATEIIbHOCTH
MO PYKOBOJICTBOM YUYHTEJIA.
AJIEKBaTHO MCTIOIB3YIOT
peYeBbIe CPeNICTBA ISt

s exTuBHOTO perieHus
KOMMYHUKATHBHBIX 3a/1a4.

PerynsiTuBHbIe:

Y4uTHIBaIOT MPABUIIO B
IJIAHUPOBAHUM U KOHTPOJIE
criocoba pemenus. Paznugaror
croco0 1 pe3yabTaT ACHCTBUS
Ilo3naBaTenbHbIE:
Ncnonb3yroT MoKUCK
HE0OX0AMMOM HH(POPMAITHH
JUISL BBITIOJIHEHUST y4eOHBIX
3a/laHuM C UCTIOJIb30BaHUEM
y4eOHOM TUTEepaTypBhl.
Brnagerot o6mumM npruemomM
pelleHus 3a1a4.
KommykaTuBHbIe:
Y4uTHIBaIOT pa3Hble MHEHUS U
CTpeMATCS K KOOpIUHAIII
pa3IMYHbIX TO3UIHI B
COTPYJHUYECTBE.
JloroBapuBaroTcs o
COBMECTHOH AEATEIBbHOCTH
N0J1 PYKOBOJCTBOM YUYHUTEJIS.
AJIEKBaTHO MCHOJIb3YIOT

Jator oOuryr0 XapakTepUCTUKY aToMaM, MPOCTHIM
BemeCTBAM M COCJAWHEHUSIM NHHKTOI€HOB B
3aBHCUMOCTH OT HMX MoJjioxeHus B [lepuoanueckoit
CHCTEME.

HaspiBaror coemuHeHHMsI a3oTa 1o Qopmyine U
COCTaBJISIOT (POPMYJIBI IO UX HA3BAHUIO.
BrinmonHstoT pacy€Thl 10 XMMUYECKUM (popmynam u
YPaBHEHUSIM PEAKIUM, MPOTEKAIIIMNX C Y4aCTUEM
a3ora

CocraBnsror  GOpMyIBl 110 WX  Ha3BaHUSIM.
3anuChIBalOT MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHUS
peaKIui, XapaKTEePHU3YIOIIE XUMHUYECKUE
CBOMCTBA aMMHaKa U cojieii aMMoHMsA. COCTaBISIOT
YpaBHCHUA OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peaknmuii ¢ ydJacTHeM aMMHaka C TIOMOIIBIO
AJICKTPOHHOTO OajaHca.

[Tomy4aror, coOupalOT W PACMO3HAIOT aMMHAK.
PaGoTtator ¢ mabopaTopHbIM 0O0OpyAOBaHHUEM U
HarpeBaTeIbHBIMH NPHOOPAaMH B COOTBETCTBUH C
npaBUIaMU TEXHUKHU 0€30IaCHOCTH.
@opMynUPYIOT ~ BBIBOJIBI [0  PE3yJbTaTam
NPOBEJICHHOTO JKcrnepuMeHnTa. COTpyIHHYAIOT B
nporiecce yueOHOTO B3aMMOJICHCTBHS TPU padoTe B

rpymnmnax.

3anuceIBaoT peaxiIuii, XapaKTepU3YyIOIINe
XUMUYECKHE CBOMCTBa OKCHJIOB azoTa.
YcraHaBIMBAaIOT MPUYUHHO-CIICICTBCHHBIC CBSI3H
MEXIy BHJOM  XUMHUYECKOH  CBS3M, THUIIOM
KPUCTAJUIMUYECKOM PEIIETKH OKCHUJIOB a30Ta U MX
GU3NYECKUMU U XUMUYECKIMHU CBOWCTBAMHU.
3anuchIBalOT MOJICKYJISIPHBIE U MOHHBIE YPAaBHEHHS
peaxIuii, XapaKTepU3yIOIINe XUMUYECKHE
CBOMCTBA A30THOM KHUCJIOTHI KaK AJEKTPOJIUTA.

DopmuUpyrOT
KOMMYHUKATHBHBIN
KOMIIOHEHT B
oOmieHnu u
COTPYIHHYECTBE CO
CBEPCTHHKAMH B
nporecce
o0Opa3oBaTenbHOM
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docdop u ero

Ypok GpopmupoBanus

COEIMHEHUS HOBBIX 3HAHUM

30 | Obmas Ypox dhopmupoBaHus
XapaKTEPUCTHKA | HOBBIX 3HAHHUI
aneMeHToB [VA-
rpynnsl. YTiaeposa

31 | Kucnopoaconepxa| Ypok hopMupoBaHust
II1e COeAMHEHUS | HOBBIX 3HAHUM
yriaepoaa

32 | [IpakTuueckas Ypok-npakTukym
pabota Ne 5.
«lTomyuenue
YTIIEKUCIIOTO Ta3a
U U3y4YEHHUE €ro
CBOMCTB»

33 | YrieBoaopo/isl Ypok GpopmupoBaHus

HOBBIX 3HAHUN

peueBbIe CpeICTBA VIS
3¢ (EKTUBHOTO PEIICHUS
KOMMYHHKATHBHBIX 3a/1a4.

PerynsiTuBHbIe:

Y4uTHIBaIOT MPaBUIIO B
IJIAHUPOBAHUM U KOHTPOJIE
criocoba pemenus. Paznugaror
croco0 1 pe3yabTaT ACHUCTBUSA

Ilo3naBaTenbHbIE:
Ncnonb3yroT MoucK
HE0OX0AMMOM HH(POPMAITIH
JUISL BBITIOJIHEHUST y4eOHBIX
3a/laHuM C UCTIOJIb30BaHUEM
yueOHOM TUTEepaTypBhl.
Brnagerot o6mumM npruemom
pelieHus 3a1ad.

KommykaTuBHbIe:
VY4UTBIBAIOT pa3Hble MHEHUS U
CTpEMSTCS K KOOPAUHAIMH
pa3JINYHbIX O3ULIUH B
COTPYJHUYECTBE.
JloroBapuBarorcs o
COBMECTHOH AEATEIBbHOCTH
N0J1 PYKOBOJCTBOM YUYHUTEJIS.
AZIEKBaTHO HUCIIOJIb3YIOT

XapakTepu3yroT CTpOCHHE, AJUIOTPOTIHNIO,
d)I/I3I/ILICCKI/IC U XUMHUYCCKUEC CBOﬁCTBa, MOJIYUYCHHUEC U
npuMeHeHne  Qocdopa € UCHOIB30BAHUEM

PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMUHU.
CaMOCTOSITETbHO  OINMUCBHIBAIOT CBOMCTBA  OKCHJ]
dochopa(V) kKak KHCIOTHOTO OKCHIA M CBOMCTBA
optrodochopHON KHUCIOTHI.

Pacnioznaror ocdar-nonsr

JlaroT o0ImIyr0 XapaKTepUCTHKY aTOMaM, ITPOCTHIM
BEIIECTBAM W COEOMHEHUAM JjeMeHTOB IV A-

Tpynmnbl B 3aBUCHUMOCTH OT HX IIOJOKCHHUA B
ITepuoanueckoit CHUCTEME. XapaKkTepu3yroT
CTpOEHUE, AJUIOTPOTIHIO, (busngeckue "

XUMHUYECCKUEC CBOﬁCTBa, MOJIY4YCHUE U IMPHUMCHCHUC
aMop(HOTO Yriepojia U ero COPTOB.

XapakTepusyroT COCTaB, busndeckue u
XHUMHYCCKHAE CBOMCTBA, MOJYYCHHUE W TPUMCHEHHUE
OKCHJIOB yTJIepoJa C HCIIOJIb30BAaHUEM PYCCKOTO
(pOIHOTO) SI3bIKA U SI3bIKA XHMUH.

TlIpoBonsr, HaOJIOIAF0T u OTIMCHIBAIOT
XHUMHYCCKUN 3KCIIEPUMEHT € COOJTIOICHHEM TIPABHII
TEXHUKH Oe3omacHocTd. Pacro3Haror kapOoHaT-
HOH.

[Tonyyator, cOOMPAIOT U PACIO3HAIOT YIIIEKUCIbIN
ra3. HabGmogaroT W ONKCHIBAIOT XUMHYECKUN
SKCIIEPUMEHT C TOMOIIBI0 PYCCKOro (POIHOIO)
A3bIKa U S3bIKa XUMHH. DOPMYTUPYIOT BBIBOABI 1O
pe3yapTaTaM MPOBEACHHOTO YKCIEPUMEHTA.
CoTtpynHuyaror B porecce y4e0HOT0
B3aMMO/ICHCTBUS MPU pabOTe B TPyIIax

XapakTepu3yloT OCOOCHHOCTH COCTaBa M CBOMCTB
OpraHNYECKHUX COEJIMHEHUII. Pasznuyaror

JIeSITEIILHOCTH.
Bocrmranue
OTBETCTBEHHOT'O
OTHOIIICHUS K
MpUpOAE.

DopmuUpyrOT
KOMMYHUKATHBHBIN
KOMIIOHEHT B
oOmieHnu u
COTPYIHHYECTBE CO
CBEPCTHHKAMH B
nporecce
o0Opa3oBaTenbHOM




34 | Kucnopoaconepxa| Ypok dopmupoBanHwus
e HOBBIX 3HAHUM
OpraHuvecKue
COCITMHEHUS

35 | Kpemuuii u ero Ypox hopmupoBanHust
COCITMHEHUS HOBBIX 3HAHUI

36 |CunukartHas 'Ypok ¢popmupoBaHus
MPOMBIIICHHOCTh [HOBBIX 3HAHUIN

37 | IlonyueHnue VYpox dpopmupoBaHus
HEMETaJJIOB HOBBIX 3HAHUI

38 [Momyuenue Ypox dopmupoBaHus

peueBbIe CpeICTBA VIS
3¢ (EKTUBHOTO PEIICHUS
KOMMYHHKATHBHBIX 3a71a4.

IpPENCIbHBIE W HENPEIEIbHbIE  YIIEBOAOPOMIbI.
HaspiBaror 51 3aIHUCBIBAIOT (bopMyIbl
(MOneKynsipHbIE M  CTPYKTYpHbIE) Ba)KHEHUIIUX

npeacTaBuTee yriaeBogopoaoB. Habmromaror 3a
XO00M XHUMHUUYCCKOro OSKCIICPUMECHTA, OIIMChIBATH
€ro U JIeJIaTh BEIBOILI HA OCHOBE HAOIIOICHUI.

XapakTepu3yroT CIIUPTHI, KaK
KHUCJIOPOJCOAEPKAIINE OPTaHUYECKUE COCTUHEHUS.
Knaccudumupyror cniupThl 10 aTOMHOCTH.
HaspiBaror npencraButeneid 0JTHO- U TPEXaTOMHBIX
CITUPTOB | 3aIMMCHIBAIOT U3 (POPMYIIHI.
XapakTepus3yroT KHCJIOTHI, KaK
KHUCJIOPOJCOAEPKAIINE OPTaHUYECKUE COCTMHEHUS.
HaspiBaroT  mpeacTaBUTENIEM — IpeaelbHBIX  H
HEIpeAeIbHBIX KapOOHOBBIX KUCIOT U 3aIUCHIBAIOT
13 GOPMYIIBI.

.XapakTepu3yloT  cocTaB,  (GU3WYECKUE U
XMUMHYECKHUE CBOMCTBA, MOJY4YEHUE U MPUMEHEHHUE
COEIMHEHUIN KPEMHUS C UCIIOJIb30BAHUEM PYCCKOTO
(pomHoro) si3pika M si3bika XUMHUHU. CpaBHHUBAIOT
TUOKCUABI yriepoga U KpemHHs. ONHCHIBAIOT
BaXHEHIIME  TUIBI  NPUPOJTHBIX  COCTUHEHHI
KPEMHHUSI KaK OCHOBHOTO D3JI€MEHTa JHUTOC(EpHI.
Pacrnio3Haror cuinkaT-uoH

XapakTepu3yrT CHIIMKATHYIO IIPOMBIITUICHHOCTb U
€€ OCHOBHYIO MPOIYKIIMIO. Y CTaHABINBAIOT
AQHAJIOTUU MEXKy Pa3IUYHBIMHU OTPACIISIMHU
CUJIMKATHOW MPOMBIIUICHHOCTH

OnuceIBarOT HaXOKJAEHUE HEMETAJIOB B IIPUPOJIE.
XapakTepu3yroT GpakLHOHHYIO IEPETOHKY
KHUJIKOTO BO3]lyXa KaK COBOKYITHOCTh (PM3NUECKUX
IPOLIECCOB.

XapakTepu3yloT XUMHU3M, ChIpbE, anmnapaTypy,

JIeSITEIILHOCTH.
Bocrmranue
OTBETCTBEHHOT'O
OTHOIIICHUS K
MpUpOAE.

Bocnurtanue
OTBETCTBECHHOI'O
OTHOIIICHUS K
MIPUPOJE.




BaYKHEUIIINX

HOBBIX 3HAHUN

Hay4HbIE IPUHIUIIBI U IIPOAYKLHIO IPOU3BOACTBA

XUMUYECKUX CEpPHOM KUCIOTBHI.
COCMHECHUI

39 | O6obmenne no  |[KoMOMHUPOBAHHEIHI KoppekTupyioT cBOM 3HaHHS B COOTBETCTBUH C
teme «Hemerasmibl ypok MIaHUpPyeMbIM pesyibraroM. [lomydaror
Y UX COCIMHEHUS XUMUYECKYIO0 MH(POPMAIIUK U3 Pa3IMUHBIX

HMCTOYHHUKOB.

40 | KonTtpombHas YPOK IpoBEPKHU U [IpuMeHSIOT HA IPAKTUKE paHee N3YYCHHBIN
pabora Ne2 mo KOPPEKLIUH 3HAHUHI MaTepuall, BHIIOJIHAIOT KOHTPOJIbHYIO padoTy.
TeMe:

«Hemeranmnel u ux
COEJIMHEHUS
MetaJjuibl 1 ux coequnenus (17 4)

41 | [lonoxenue Ypok GpopmupoBanus PerynsiTuBHbIe: OOBACHAIOT YTO TAKOE METAJLIBI. PasBurne
METAJIJIOB B HOBBIX 3HAHUI [InanupyroT cBOM IEUCTBUSA C | XapaKTEPU3YIOT XUMHUYECKHE SJIEMEHTBI-METAJUIbl | OCO3HAHHOTO,
[Tepuoauueckoit IIOCTaBJICHHOH 3aaueil u o ux nojioxeHnuto B Ilepuogmyeckoit cucreme /. | yBaKUTEIBHOTO U
CHUCTEME, CTPOCHUE YCJIOBHUSIMU €€ PEIICHUS, N. MenneneeBa.  IIporHo3upyloT  CBOMCTBA | 10OPOXKEIATEIHHOTO
aTOMOB U OLICHUBAIOT MPABUIIBHOCTh HE3HAKOMBIX  METAJJIOB IO  MOJIOKEHUIO B | OTHOLIEHUS K
KpUCTAJJIOB BBIIIOJIHEHHSI IEUCTBUS [lepnoanueckoil cUCTEME XMMHUYECKHUX 3JIEMEHTOB | IPyroMy

ITo3HaBaTeabHBIE: . Y. Menaeneena. YeJI0BEKY,ero

42 | O6mue 'Ypok GpopmupoBanus CaMoCTOATENBHO BBIACHAIOT U | OOBSACHSIOT YTO TAKOE PsIJl AKTUBHOCTH METAJJIOB. | MHEHMIO,
XUMUYECKUE HOBBIX 3HAHUI bopmynupyroT [IpUMEHSIOT ero I XapaKTePUCTUKU XUMUYECKUX | CIIOCOOHOCTHU BECTH
CBOMCTBA [IO3HABATENIbHYIO LIENIb, CBOMCTB MMPOCTBIX BEUIECTB-METAJIIOB. JUAJIOT C APYTUMHU
METaJIOB UCIOJIL3YIOT OOIINE PUEMBI CoCTaBIISIIOT MOJIEKYJISIPHBIE YPABHEHUS PEAKLMi, | JIFOJAbMHU

pelieHus 3aaaqy XapaKTEPU3YIOLIMX XUMUYECKHE CBOICTBA

KommykaTuBHbIe: METAJIJIOB B CBETE yUeHUSI 00 OKUCIUTEIHHO-

JlonyckaroT BO3MOKHOCTh BOCCTAHOBUTEJIBHBIX ITPOLIECCAX, & PEAKIUU C

pa3IMYHBIX TOUEK 3pEHUS, B Y4aCTHEM 3JIEKTPOJIUTOB, MPEACTABIATH TAKXKE U B

TOM YHCJI€ HE COBMAJIAIONINX C | HOHHOM BHUJIE.

43 |O6mas Vpoxk popmuposanus | Ux coocTBeHHOM. U JlaroT  o0uryr0o  XapaKTEepUCTHKY  IEJIOYHBIM

XapaKTEPUCTUKA HOBBIX 3HAHUU OPHUEHTHUPYIOTCS Ha MO3ULIUIO MeTaimaM 1o ux nonoxkenuro B IICXD JI. W. | PasButune
I1EI0YHBIX HapTHepa B OOIIEHUH U MeH ieneeBa. OCO3HAHHOTO,
METaJJIOB B3aMMO/ICHCTBUH XapakTepu3yloT  CTpoeHue, (u3uveckue U | YBOKHUTCIHHOTO U




44 |OOwmas Ypox dhopmupoBaHus
XapaKTePUCTHKA HOBBIX 3HAaHUH
[IETTOYHBIX
METaJIOB

45 |OOmas 'Ypok GpopmupoBanus
XapaKTepUCTUKA  [HOBBIX 3HAHUIA
[IeTI0YHO3EMENbH
bIX METAJJIOB

46 |O0mas Ypox dhopmupoBaHus
XapaKTepUCTHKA HOBBIX 3HAHUI
IeTI0YHO3EMENTbH
bIX METAJJIOB

47 | XécTkocTh BOJBI M| YPOK-IPAKTHKYM

crocoObl eé
yCTpaHEHHs
48 | IlpakTrueckas Ypok-TipakTHKYM
pabotaNe 6.
«ITonmyuenne
JKECTKOU BOJIBI U
crocoObl eé
yYCTPaHEHUS»
49 | AnromuHuil ¥ ero |Ypok popMuUpoBaHUs
COEIMHEHUS HOBBIX 3HAaHUHN
50 | XKeneso Ypox ¢opmupoBanus
HOBBIX 3HAHUU

51 | Coenunenus Ypox ¢opmupoBaHus

xKernesa HOBBIX 3HaHUHN

PeryasitTuBHbIe:
[InanupyroT CBOM JEHCTBUS C
IIOCTaBJICHHOH 3aaueil u
YCIOBUSIMU €€ PEIICHHUS,
OIICHUBAIOT MPaBUIHLHOCTh
BBITIOJTHEHHUSI IEHCTBUS
IHozHaBaTenbHbIC:
CaMOCTOSATEIHHO BBIACISIOT U
bopmynupyroT
MO3HABATENbHYIO LIENb,
UCTIOJIL3YIOT OOIINE MPUEMBI
pelieHus 3aaaqy
KommykaTtusHbIe:

XUMHUYCCKUC CBOﬁCTBa IICJIOYHBIX MCTAJIJIOB B
cBeTe 00IIero, 0COOEHHOTO U €INHUYHOTO.
[IpenckaspiBatoT  (pu3Myeckue U XUMUUYECKHE
CBOﬁCTBa OKCHMAOB M THUAPOKCHIOB IICJIOYHBIX
METaJUIOB Ha OCHOBE UX COCTaBa M CTPOCHHUS

XapakTepu3yT  CTpOoeHHEe,  (PU3MYECKHEe |
XUMUYCCKUE CBOMCTBA  MIEIOYHO-3EMEIbHBIX
METaJJIOB B CBeTe OOIIEro, OCOOCHHOTO H
enquHUYHOTO.  [Ipeacka3piBaloT  (U3HUYECKUE U

XUMUYECKAE CBOMCTBA OKCHJIOB M THAPOKCHIOB
merauioB ||A Tpynmbel Ha OCHOBE WX COCTaBa W
CTpOEHUs

OOBsCHSIOT 4TO TaKkoe <OKECTKOCTb
BOJbI».Pa3nuuaioT BpEMEHHYI0O U IOCTOSHHYIO
KECTKOCTh BOJIBI. [Tpennarator CHOCO0bI

YCTPAHCHUS KECTKOCTHU BOJBI.

[Tonmy4arot, COOMPAIOT M PACIIO3HAIOT YIIICKUCIIBIN
ra3. O0pamaroTcs ¢ 1abopaTOPHBIM
000pyIOBaHUEM H HarpeBaTeIbHBIMU TPHOOpaMH B
COOTBETCTBUU C MTPABUIAMH TEXHUKH
6e3omnacHocTH. DOPMYITHPYIOT BBIBOJIBI MO
pe3yibTaTaM MPOBEJICHHOTO SKCIIEPUMEHTA.

XapakTepu3yrT aJIOMUHHH 10 €r0 MOJI0KESHUIO B
I[ICXD JI. . MenneneeBa. OnuchiBaloT CTPOCHHUE,
(hU3UYeCKre U XUMHYECKHE CBOMCTBA AIFOMUHMUS,
MOATBEPIK/1asi UX COOTBETCTBYIOLIUMHU
YpaBHEHUSIMH PEAKIIHil.

XapakTepusyrot nojoxenue xenesa B [ICX3 1. U.
MenieneeBa, OCOOEHHOCTHM  CTPOEHHS — aToMa.
OnuceIBaloT (pu3nyeckre U XMMHUYECKHe CBOWCTBA
Kenesa, TOATBEPKAAs HX COOTBETCTBYIOLUIUMU

0OpOKEeNaTEeTLHOTO
OTHOILIICHUS K
Apyromy
YeII0OBEKY,ETro
MHECHHUIO,
CIIOCOOHOCTH BECTH
JIHAJIOT C IPpYTUMU
JJFOAbMHU




52 [paktuveckas 'Y pOK-IIpaKTUKYM
padota No 7
«Pemenne
IKCIIEPUMEHTAITLH
BIX 3aJ1a4 [0 TEME
«MeTamibby
53 | Kopposzust Ypox dopmupoBaHus
METaJJIOB 1 HOBBIX 3HaHUHN
CIIOCOOBI 3aIUTEI
OT Heé
54 | Metaiisl B Ypox hopmupoBaHust
IPHUPOJIE. HOBBIX 3HaHUHN
55 | Ilonstue o Ypox hopmupoBaHust
MeTaJUTypruu HOBBIX 3HaHUHN
56 | OGoO0menune KoMOMHUpOBaHHBIH
3HaHUM 0 TEME  yPOK
«Meramibb

JlommycKarT BO3MOXKHOCTh
pa3JIMYHBIX TOYEK 3PEHUS, B
TOM YHCJI€ HE COBITAJIAIOIIUX C
ux cooctBenHou. U
OPHUEHTHPYIOTCS Ha MO3UIHIO
napTHepa B OOIICHUU |
B3aWMO/ICVCTBUU

ypaBHEHUsIMH peakiuii. OOBACHIIOT HAJTUYHE JIBYX
reHETHYECKHX PSIOB COeIMHEHMit kene3a Fe’+ u

Fe3* .YcramaBnmBaloT 3aBHCHMOCTh  OOmacTeit
MIPUMEHEHHUS JKEeJI€3a U €ro CIIaBOB OT CBOMCTB.

DKCHEepUMEHTAIBHO HCCIIETYIOT CBOICTBa
METAJLJIOB 51 150 COECIMHEHU, pemarb

SKCIIEPUMEHTAIBHBIE 3aa4i Mo TeMe «MeTatbl».
Paboraror ¢ maGopaTopHelM 000pYAOBaHHEM U
HarpeBaTeIbHBIMA TIPHOOpaMH B COOTBETCTBHUHU C
MpaBWJIaMH TEeXHHKH Oe3omacHoctn HaGmromaroT
BOMCTBAa METAJUIOB M HMX COCAWHEHHWN W SBJICHUMU,
MPOUCXOISIIIMX ¢ HUMHU. O MHUCHIBAIOT XUMHUYSCKUN
9KCIIEPUMEHT. DOopMyIUpPYIOT ~ BBIBOJABI  TIO
pe3yibpTaTaM MPOBEACHHOTO YKCIIEPUMEHTA.

OOBSACHAIOT YTO Takoe Koppo3us. Pasmnuaror
XUMUYECKYI0O M D3JEKTPOXHUMHUYECKYIO KOPPO3HH.
WNnmroctpupyrot MTOHSATHUS «KOPPO3HUSD»,
«XUMHYECKAsT KOPPO3HS», <«OIEKTPOXUMHYECKAs
KOPPO3HUs» MPUMEPAMH. XapaKTEPU3YIOT CIIOCOOBI
3aIIUTHl METAUIOB OT KOPPO3HUH.

Knaccudunmpyror hopmbI MIPUPOTHBIX
COCMHEHUHN METaJIOB.
XapakTepu3ylT O0OIHUe CHOCOOBbl  MOJYyYEHUS

METaJUIOB: MUPO-, TUIAPO- U AIICKTPOMETaUTYPTHH.
KOHKpeTH3upyroT 5STH CHocoObl TpUMEpaMH |
YpaBHEHUSMH peakiuit c COCTaBJICHHEM
3JICKTPOHHOTO OajaHca.

Paznuyaror 4€pHble U LBETHBIE METAIJIbI, YyT'yHbI
U CTaJIn

O060011at0T U CUCTEMATU3UPYIOT CBOM 3HAHUS 110
teme: «Metaiutbly. [IpuMeHSOT Ha MPaKTUKE paHee
U3y4eHHBIN MaTepuai, padoTas Mo TPYIIam ¢
3aJ]aHUSIMH PA3HOTO YPOBHS CIIOKHOCTH

PaszButne
OCO3HAHHOTO,
YBaXUTEIBHOTO U
T0OpOKeNaTeILHOTO
OTHOIIIEHUS K
IPYrOMY YeJIOBEKY,
€ro MHEHHIO,
CIIOCOOHOCTH BECTH
JHUAJIOT C APYTrUMU
JIFOIBMU




57

KontponbHas
pabotaNe3 1o
TeMe «MeTasb»

'Ypok npoBepKHU 1
KOPPEKLIUH 3HAHUI

[IpuMeHSIOT Ha IPAKTUKE paHee N3Yy4CHHBIN
MaTepuai, paboTas 1o IpyIaM ¢ 3aJaHUsIMU
Pa3HOTO YPOBHSI CJIOKHOCTH, BBIMOJIHSIIOT
KOHTPOJIBHYIO PaboTy.

XuMHus M OKpysKawmas cpena (2 u)

58 | Xummnueckas Ypok ¢dopmupoBanus | PeryasituBHble: HHuTerpupytoT cBeieHus o Gpu3ndeckou DopMHUPYIOT
OpraHu3anus HOBBIX 3HaHUH Paznuuatot cnoco6 u reorpaduu B 3HaHUSI 0 XUMUYECKOM OpraHU3aluu YMEHHUS
IJTaHEThI 3eMJIst pe3ynbTaT AeUCTBUS IUTAHEThI. XapaKTepU3yT XUMHUECKUN COCTaB HCII0JIb30BATh

Ilo3naBarenbHbIe: re0JIOTHYECKUX 000JI04eK 3eMITH. 3HaHUS B OBITY
Brnagerot o6mumM npuemMom PaznuyaroT MuHEpabl U TOPHBIE TOPOJBI, B TOM
perieHus 3a1a4 YHCIIe U PYJIb

59 |Oxpana Ypox hopmupoBanmst KommykaTuBHbIE: XapakTepu3yroT WCTOYHUKHU XUMHYECKOTO
OKpY>Karomen HOBBIX 3HAHUI JloroBapuBarTcs 0 3arpsi3HEHUs OKpyamomeld cpeapl. ONHUCHIBAIOT
Cpelbl OT COBMECTHOM JI€ATEIbHOCTH rJ100aIbHbIE 9KOJIOTHYECKHE po0IeMbl
XUMHYECKOTO I10J1 PyKOBOJCTBOM YUHUTEIS YeJIOBEUeCTBa,  CBA3aHHbIE C  XMMHMUYECKHM
3arpsA3HEeHus 3arps3HeHueM. llpennaratoT myTM MHHHMMH3ALUH

BO3JCUCTBUS ~ XMMUYECKOTO  3arps3HEHUs  Ha
oKkpyxkatomyro  cpeny. [IpuBomaT  mpumepsl
MEXJyHapOJAHOIO COTPYAHHYECTBA B  OOJIACTH
OXpaHbl OKpYKalolled cpeabl OT XUMHUYECKOTO
3arpsi3HEHUs
O0600meHne 3HAHUI IO XMMHUM 32 KyPC OCHOBHOM mIKO0JIbI. [ToaroroBka kK OCHOBHOMY rocy1apCTBEHHOMY dK3aMeHY
(0r3) (9w
60- | BemectBa KoMOMHUpOBaHHBIH [TpencraBustoT UHGOpMAIIHIO o teme | Boipaxaror
61 YPOK PeryasituBHblIe: «llepuomgnueckuit  3akoH u  Ilepuoanyeckas | aJeKBaTHOE
BHocst HeoOxoauMbIe cucrema JI. M. MenneneeBa B cBeTe TEOpUM | IOHUMAaHUE PUYUH
KOPPEKTHBBI B JIefiCTBHE TIOCIIE | CTPOCHUS aTOMa» B BUJAE TAOJMIl, CXEM, OIIOPHOTO | yclexa U Heycrexa
€ro 3aBepIICHUs] HA OCHOBE €r0 | KOHCIEKTa, B TOM YHCIIe ¢ IPUMEHEHHUEM CPEICTB | yueOHOU
ydeTa c/ieJIaHHbIX OLIMO0K WKT. BbINOJHAIOT TECTOBBIE 3a/1aHNUs IO TEME. JESITEILHOCTH
62- | Xumnyeckue KoMOMHUpOBaHHBIH [TpencrasnstoT UHOpMAIIHIO 1o TeEME
63 | peakuuu YPOK ITo3znaBaTenbHbIE: «Knaccudukanuss  XMMHYECKMX  peakuuid 1o

Crpost pedeBoe
BBICKA3bIBAHUE B YCTHOU U

pa3InYHbIM IIPU3HAKAM. CKOpOCTB XUMHNUYCCKHUX
peaKHHﬁ» B BHIC T8.6J'II/II_[, CXEM, OIIOPHOI'O0




64 |OcHOBBI KoMOMHUpOBaHHBIIH
HEOPraHMUYECKOU  ypOK
XUMHH
65 |OcHOBBI KoMOMHUpOBaHHBIIH
HEOPraHWUYECKOW  [ypOK
XUMHH

66 | IloBTOopenue n KoMOMHUpOBaHHBEIIH
00o0011eH1e 110 YPOK
teme. [loaroroska
K KOHTPOJIBHOU
pabore

67 | KonTposbHas 'Ypox mpoBepKu 1
pabotaNe4 KOPPEKIIUK 3HAHUH
«Htorosas 3a
Kypc 9 knacca »

68 | Anaims 'Ypox mpoBeEpKHU U
KOHTPOJIBHOM KOPPEKIMH 3HAHUIA
paboTHI.

IlonBenenue

HUTOIOB roja.

UCbMEHHOU hopme

KOMMyKaTI/IBHBIe:

Koppexrupyror nerictBus

napTHepa

KOHCIIEKTa, B TOM YHCJIE€ C NMPUMEHEHUEM CPEJICTB
HNKT. BBIIOJHAIOT TECTOBLIE 3aJaHUS 110 TEME.

XapakTepu3yroT obmiue, 0COOCHHBIC u
VH/IUBUyAJIbHbIE CBOWMCTBA KHCIOT, OCHOBAHMIA,
Coliei B CBETE TEOPUH  DJICKTPOJIUTHYECKOU
JUcCOLMali.  ApPryMEHTUPYIOT — BO3MOXHOCTh
MPOTEKaHUs XUMHYECKUX PEAKIUd B pacTBOpax
AIEKTPOJIUTAX UCXOJIS U3 YCIIOBUH.

BBIMOMHSIOT TECTHI ¥ YIPOKHEHUS, PEIIA0T
3aJIa4’ 10 TEME.

[IpoBOoAST OIlEHKY COOCTBEHHBIX JOCTHKEHUU B
YCBOEHUU TEMBI.

KoppekTupyroT cBoM 3HaHHS B COOTBETCTBUH C
TJIAHUPYEMBIM PE3YIbTaTOM

[IpuMeHsIOT Ha TPAKTUKE paHee U3YyUEHHBIN
MaTepuai, paboTas 1o IpyIaM ¢ 3aJaHUsIMU
Pa3HOTO YPOBHS CJIOKHOCTH, BBITIOJTHSIOT
KOHTPOJIBHYIO PaboTy.

Koppektupyrot cBou 3HaHuUs
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