MUHHCTEPCTBO O6IIEro i NPO(ECCHOHATBHOTO 06pa3oBaHus
CaepsioBCcKo# 06s1acTH
MyHHIHUTATbHbIH OpraH «YIpaBieHne 00pa3oBaHus 'O KpacCHOTYpBHHCK»
MyHHIEATEHOE aBTOHOMHOE 001e00pa30oBaTebHOE yUPEeRKICHHE
«Cpennsisi 06meobpa3zoBaTebHas IKOJIA Nel7»

PaccmoTpeHna Ha CoracoBaHa VYTBepKaeHa IpHKa3oM
3acelaHuu Kadeapsl o MAOY «COII Ne 17»
npoTokon Nel Ne 196-O/1 ot 23.08.2019
ot 23.08.2019r.

PykoBoautens Kapeapsl: 3aMecTUTENb AMPeKTopa JlupexTop

o YBP: MAOY «CQUI Ne 17»
/a . Marrommna T.H./ éu ¢ /Ilupoxkosa FO.A./ 5’ U Bamiesa E.B./

PaGouasi nporpamMma
no yueOHoMy npeamery «XuMHs»
aJlaNTHPOBAHHOH OCHOBHOM o6meo6pa3oBaTe/ibHOM NMPOrpaMMBbl
OCHOBHOI0 001ero o6pa3oBaHHs

(1 06ydaroImXcs ¢ 3aePIKKON CHXUIECKOro pa3BUTHSA)

CocTaBHTENb:

Marromuna T.H.,

yUUTETh XUMUN

BBICIIIEH KBATH(HUKALMOHHOM KaTerOpuH.

'O KpacHOTYypBHHCK



IIporpamma no yuedbnomy npeamery «XUMMUA»

Ilnanupyemble pe3yJbTATbl HM3YUEHHsI YUYeOHOIr0 nmpeaMera « XuMHUs»

JINYHOCTHBIE Pe3yJIbTAThl OCBOCHUSI OCHOBHOM 00pa30BaTelbHON IPOrpaMMbl
OCHOBHOT'0 00I1IeTO 00pa30BaHUsl JOJKHBI OTPAKATh:

1) BocmHUTaHME POCCUHCKOM TPAKIAHCKOW HMACHTUYHOCTH: NATPUOTU3MA,
yBakeHUs1 K OTedecTBy, MPOIUIOE M HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoja
Poccun; oco3HaHne CBOEW 3THUYECKOW MPUHAIJICKHOCTH, 3HAHUE UCTOPHUU, SA3bIKA,
KyJbTYpbl CBOErO0 Hapo/a, CBOErO0 Kpas, OCHOB KYJIbTYPHOTO HAcJeausi HapOIOB
Poccun u dYenoBedecTBa, YCBOCHHE T'yMaHUCTUYECKUX, JEMOKPATHYECKUX U
TPAIUIUOHHBIX  IIEHHOCTEH MHOTOHAIMOHAJIBHOIO  POCCUHCKOTO  OOIIECTBA;
BOCIMTaHUE YYBCTBAa OTBETCTBEHHOCTH U JI0Jra nepen PoauHoi;

2) ¢dopmupoBaHre OTBETCTBEHHOTO OTHOIIECHUSI K YYEHHUIO, TOTOBHOCTH H
CIIOCOOHOCTH OOYYaroNIMXcsi K CaMOpPa3BUTHIO M CaMOOOpPa30BaHHMIO Ha OCHOBE
MOTHBAllMd K OOYYEHHMIO U TIO3HAHWIO, OCO3HAHHOMY BBIOOPY U TOCTPOEHUIO
JanbHEeNIIel WHANBUIYaTbHON TPAeKTOPUU 0Opa3oBaHUsl Ha 0a3e OPUEHTUPOBKU B
Mupe npodeccuii U TPOo(YEeCCHOHATBHBIX MPEANOYTEHUH, C Y4€TOM YCTOWYUBBIX
MO3HABATEJIbHBIX HMHTEPECOB, a TaK)Ke Ha OCHOBE (OPMHUPOBAHUS YBAKUTEIHHOIO
OTHOILIEHUS K TPYAY, PA3BUTHUSA OIbITA YYaCTHS B COLUAIIBHO 3HAUHUMOM TPY/IE;

3) dopmupoBaHuUE  IIEJIOCTHOIO  MHUPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY  YPOBHIO  pPa3BUTHSI HaykKu MW  OOIIECTBEHHOW  MPAKTUKH,
VUYUTHIBAIOIIETO COLIMAIBHOE, KYJIBTYpPHOE, S3BIKOBOE, TYXOBHOE MHOIrooOpasue
COBPEMEHHOTO MUPAa;

4) (opMupoBaHHE OCO3HAHHOTO, YBAXKUTEJIBHOTO U JAOOPOXKEIATEIHHOTO
OTHOIIICHUS K JIPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYJIBTYpE, S3BIKY,
BEpe, TPa)kJIaHCKOW MO3ULUU, K UCTOPUH, KYJIbTypE, PEIUTUU, TPAOULIUAM, S3bIKaM,
IIEHHOCTSIM HaposioB Poccuu M HapomoB MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTHU
UAJor ¢ APYTUMH JIFOAbMHU U JOCTUTATh B HEM B3aUMOIIOHUMAHHS;

5) ocBOEHHME COLMATILHBIX HOPM, MPABUII TOBEJCHUS, POJieit U GOopM COIMaIbHOM
KU3HU B TPYyMIax W cOOOIIECTBaxX, BKIIOYAsl B3POCIbIE U COIMAIBbHBIC COOOIIECTBA;
y4acThe B IIIKOJHbHOM CaMOYIIPaBJIECHUU U OOIIECTBEHHON JXM3HU B Tpenaeax
BO3PACTHBIX KOMIIETEHIIUN C YYETOM PErMOHANBHBIX, 3THOKYJIBTYPHBIX, COIIUATbHBIX
1 DKOHOMHYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJILHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEUICHUU MOPATbHBIX
po0JieM Ha OCHOBE JTMYHOCTHOTO BbIOOpa, (OPMUPOBAHNE HPABCTBEHHBIX UYBCTB U
HPABCTBEHHOI'O TOBEJEHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOILICHHUS K
COOCTBEHHBIM MOCTYIIKaM;

7) dopMupoBaHHE€ KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIICHUU W
COTPYJHUYECTBE CO CBEPCTHHUKAMH, AETbMU CTaplIero W MIIAJIIETO BO3pacCTa,
B3pOCIBIMH B TpoIlecce 00pa3oBaTeNbHON, OOIIECTBEHHO TMOJE3HOH, y4eOHO-
HCCIIEIOBATENbCKOM, TBOPUECKON U APYTUX BUAOB ACSATEIbHOCTH;

8) ¢opmupoBaHuE IEHHOCTH 3J0POBOTO M OE30IIaCHOr0 o0pa3a JKH3HH,
YCBOCHUE TPaBUJI MHAMBUAYATHLHOTO U KOJUICKTUBHOTO 0O€30MacHOTO TMOBEIACHUS B
YpE3BbIYAWHBIX CUTYAIUsX, YIPOKAIOLIUX JKU3HU W 3JI0POBBIO JIIOJEH, MpaBUII




MOBEJICHUS HA TPAHCIIOPTE U HA I0POTrax;

9) dopmupoBaHHEe OCHOB 3KOJOTMYECKOW KYJIbTYpbl, COOTBETCTBYIOILIEH
COBPEMEHHOMY  YpPOBHIO  DKOJOTHYECKOTO  MBIIUICHHS, Pa3BUTHE  ONBITA
HKOJOTUYECKH OPUEHTUPOBAHHOM pedIECKCUBHO-OIEHOYHOM U  MPAKTHYECKOU
NEATEIIBHOCTH B )KM3HEHHBIX CUTYalHsIX;

10) oco3HaHue 3HAYEHUS] CEMbU B JKM3HHM 4YENOBEKAa M OOIIECTBa, MPUHATHE
[IEHHOCTH CEMEWHOM >KU3HHU, YBAKUTEIbHOE M 3a00TJIMBOE OTHOIICHHE K 4YJIEHaM
CBOEH CEMbH;

11) pa3BUTHE SCTETHYECKOTO CO3HAHHUS YEpe3 OCBOCHHE XYJI0KECTBEHHOIO
Hacnenusa HapoaoB Poccum u Mupa, TBOPUECKOM AESTEILHOCTH 3CTETUYECKOTO
Xapaxkrepa.

JIMYHOCTHBIE  PE3yJbTaThl OCBOCHHS aJalTHPOBAHHON 00pa3oBaTeabHOU
IIPOrpamMMBbl OCHOBHOT'O 00LIEro 00pa3oBaHUsl TOJKHBI OTPaXKaTh:

1) muist TIyXuX, c1abOoCBIIANIUX, TO3THOOTIOXIITNX 00yYaroIUuXCs:

CIIOCOOHOCTH K COITMAIbHOM aJjanTallii U UHTETPAlUU B OOIIECTBE, B TOM YKCIIC
P  pealn3aldi BO3MOXKHOCTEH KOMMYHHMKAllMM HAa OCHOBE CIIOBECHOW peuu
(BKJIFOUAs YCTHYIO KOMMYHHUKAIIMIO), a TakKe, MPH >KEeJTaHWU, KOMMYHHUKAllUd Ha
OCHOBE KECTOBOM PEYH C JINIIAMU, UMEIOIIIMMU HAPYIICHUS CIyXa;

2) st 00y4aroImMXCs ¢ HapYIIEHUSIMUA OMTOPHO-ABUTATENILHOTO arlapara:

BJIaJICHUE HaBBIKAMU MTPOCTPAHCTBEHHON U COLIMANIEHO-OBITOBOM OPUEHTUPOBKH;

YMEHHUE CaMOCTOSITEIbHO M 0€30MacHO TEPEeABUraThCI B 3HAKOMOM U
HE3HAKOMOM MPOCTPAHCTBE C UCIOJIL30BAHUEM CIICIIMAIBHOTO 000PY10BAHUS;

CIIOCOOHOCTB K OCMBICIIEHUIO U TU(PepeHray KapTUHbI MUPa, €€ BPEMEHHO-
MIPOCTPAHCTBEHHOM OpraHu3alliy;

CIIOCOOHOCTh K OCMBICJICHUIO COIIMATIBLHOTO OKPYKEHHUS, CBOETO MECTa B HEM,
MPUHATHE COOTBETCTBYIOIIMX BO3PACTY LIEHHOCTEH U COIMATIbHBIX POJICH;

3) it 00y4arOIMIUXCS C PACCTPONCTBAMHU ayTUCTHYECKOTO CIIEKTpa:

dbopMupoBaHUE YMEHHUS CJIeI0BaTh OTPaOOTAHHOMN CHUCTEME MPABHII MMOBEICHUS
Y B3aMMOJICHCTBUS B TPUBBIYHBIX OBITOBBIX, YUYCOHBIX U COIMATBHBIX CUTYyaIUsX,
YAEP>KUBATh IPAHULIBI B3aUMOJICHCTBUS;

3HaHHWE CBOUX TMPEANOYTeHUN (orpaHuYeHuii) B OBITOBON cdepe u cdepe
HMHTEPECOB.

MeTtanpeaMeTHble  pe3yJbTaThbl OCBOCHHUS OCHOBHOW 00pa3oBaTesbHOM
MPOTpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHusl JOJKHBI OTPAKATh:

1) yMeHue caMOCTOSTENIbHO OMpEAessaTh LIEU CBOEro OOy4eHUs, CTaBUTh U
dhopmynupoBaTh A ce0s HOBBIE 3a/1aud B y4eOe M MO3HABATEIILHOU JIEATEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOECH MMO3HABATEIILHOM JIESITEIIbHOCTH;

2) yMEHHE CaMOCTOSATEJIbHO IUIAHUPOBATh IMYTH JOCTHXKEHUS IeJed, B TOM
YlClie allbTepPHATUBHBIE, OCO3HAHHO BBIOMpATh Haubosee 3(P(EeKTUBHBIE CHOCOOBI
perieHus yaeOHBIX U TT03HABATEIBHBIX 3a/1a4;

3) yMeHuE COOTHOCUTHb CBOM JIEUCTBUA C IUIAHUPYEMBIMU peE3yJibTaTaMu,
OCYILIECTBIISITh KOHTPOJIb CBOEH JEATEIBHOCTH B MPOLIECCE NOCTUKEHUS Pe3ysbTaTa,
OTpeNeNsaTh CIOCcOoObI MEHCTBUIM B paMKaxX MPEJIOKEHHBIX YCIOBUNW M TPeOOBaHMIA,
KOPPEKTUPOBATh CBOM JAEHUCTBUS B COOTBETCTBUU C U3MEHSIONIENCS CUTyallUEH;

4) yMeHHE OIeHHWBAaTh NPABWIBHOCTH BBHITIOJIHEHUS y4eOHOW 3amauw,




cOOCTBEHHBIC BO3MOYKHOCTH €€ PEIICHUS;

5) BiazeHHe OCHOBAMHM CAMOKOHTPOJSl, CAMOOLICHKH, MPUHSATUS pEUICHUN U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHOM M TTO3HABATENHLHOM IESITEIbHOCTH;

6) yMeHuEe OmIpelnensiTh IMOHATHA, CO3/laBaThb OOOOIEHUS, YCTaHABIUBATH
aHaAJIOTUH, KJIACCU(PUIIUPOBATH, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUSA U KPUTEPUU
Uil KiacCU(PUKalMK, YCTaHaBIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PacCYXKJEHUE, YMO3aKIoueHue (MHAYKTHUBHOE, JEIyKTUBHOE U TIO
aHAJIOTUH) U JIETIaTh BHIBO/IBI;

7) yMeHWe co3/aBaTh, IPUMEHSTh W MPEOOPA30BHIBATH 3HAKU M CUMBOIJIBI,
MOJIEIU U CXEMBI JIJIsl pEIIeHUs YYCOHBIX U MO3HABATEIIbHBIX 3a/1a4;

8) CMBICIIOBOE YTEHUE;

9) ymMmeHue OpraHu3oBbIBaTH Y4YEOHOE COTPYJHUYECTBO M COBMECTHYIO
NEATEIbHOCTh C YYUTENIEM U CBEPCTHUKAMU; pabOTaTh WUHJIUBUAYAIBHO U B TPYIIIE:
HaXOJuTh OOIlee pelleHHe MU paszpeniaTh KOH(QIUKTHI Ha OCHOBE COTIJIACOBAHUS
MO3UIIUNA U y4eTa UHTEPECOB; (HOpMYyIUpPOBaTh, apTYMEHTUPOBATh U OTCTAaMBATh CBOE
MHEHHUE;

10) ymMeHHe OCO3HAHHO HCIOIb30BAaTh PEUYEBBIE CPEJCTBA B COOTBETCTBUU C
3a/laueil KOMMYHHMKAIIMW JJIs1 BBIPAKEHUS CBOMX YYBCTB, MBICJIIEH UM MOTPEOHOCTEH;
IJITAHUPOBAHUS U PETYJIALIMU CBOEH AECATEIbHOCTH; BJIAJICHUE YCTHOM M MUChMEHHOU
PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEUbIO;

11) ¢popMupoBaHue M pa3BUTUE KOMIIETEHTHOCTH B OO0JIACTH HMCIIOJIb30BaHUS
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (manee MKT- kommereHiun);
pa3BUTHE MOTUBAIIMU K OBJIAJICHUIO KYJIbTYpOW aKTUBHOTO MOJIb30BAHUSI CIIOBAPSIMU
U IPYTUMH MOUCKOBBIMU CUCTEMAMHU;

12) dopmupoBaHre U Ppa3BUTHE HSKOJOTHYECKOTO MBIIUICHUS, YMEHUE
MPUMEHSThL €ro B IMO3HABaTEbHOW, KOMMYHUKATHUBHOM, COIMAIbHOM MPaKTHUKE U
poheCCHOHAIBHOW OPUEHTAIIHH.

MertanpenMeTHble pe3yJbTaThl OCBOSHUS aJdanTHUPOBAHHOW 00pa3oBaTeIbHOM
[IPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHusl IOJDKHBI OTPAXKAaTh:

1) utst TIyXuX, CIa0OCBIIIANINX, TO3THOOTIOXIITNX 00YYaOIUXCs:

BIIAJICHUE HaBbIKAMU OMPENENICHUS W HWCIPaBICHUS CHEU(DUUEeCKUX OIIMNOO0K
(arpaMMaTHU3MOB) B MUCHbMEHHOM M YCTHOM peyu;

2) st 00y4aroImMXCs ¢ PACCTPONCTBAMU ayTUCTUYECKOTO CIIEKTpa:

dbopmHpoBaHHUE CIIOCOOHOCTH IUJIAHUPOBATh, KOHTPOJHMPOBATH U OLEHUBATH
COOCTBEHHbIC Yy4ueOHbIC JCHCTBHUSI B COOTBETCTBUU C IIOCTABJICHHOW 3ajadeil u
YCIOBUSIMM €€ peajiu3allud TPU COMPOBOXKAAIOMIEH MOMOIIU NeJarornyecKkoro
pabOTHUKA M OPraHU3YIOIIEH TOMOIIH THIOTOPA;

dbopmMupoBaHUe yMEHHs oOmpenensaTb HaubOonee 3PGEKTUBHBIE CIIOCOOBI
JOCTUKEHUS pe3yjbTaTa TP COMPOBOXKIAIOIMICH TIMOMOIIM TMEeAaroru4ecKoro
pabOTHUKA ¥ OPTAHU3YIOIICH TTOMOIIU ThIOTOPA;

dbopMHUpOBaHUE YMEHUS BBIMOJTHATH JEHCTBUS MO 33JaHHOMY aJTOPUTMY WA
oOpasily TIpH COMPOBOXKIAIOIICH TMOMOIIM TEAArOrM4eckoro pabOTHUKA U
OpraHU3yIOUIEN TOMOIIU THIOTOPA;

dbopMupoBaHUEe YMEHHS OIEHWBATh pE3yJbTaT CBOEH JEATETLHOCTH B
COOTBETCTBHHM C 33JJaHHBIMU 3TAJIOHAMH MPU OPTAHU3YIOIIEH MOMOILU ThIOTOPA;




dbopMupoBaHHE yMEHHs aJ€KBATHO pearupoBaTh B CTAHAAPTHOW CUTyalluu Ha
ycrnex U HeyAady, KOHCTPYKTHBHO JI€MCTBOBATh Na)X€ B CUTYyalMsIX Heyclexa mnpu
OpraHu3yIoLIeH TOMOIIHU THIOTOPA;

pa3BUTHE CIIOCOOHOCTH CaMOCTOSITEIBHO OOpaTUThCS K IEJaroru4eckomy
paboTHUKY (TIeAarory-rcuxoJiory, COLMAIbHOMY II€larory) B cllydae JIMYHBIX
3aTpyAHEHHUI B pEIIEHUH KaKOro-JI100 BOMPOCa;

dbopMHpOBaHHE YMEHHS AKTUBHOTO MCHOJB30BAHMS 3HAKOBO-CUMBOJIMYECKUX
CPEICTB AJisl TpeAcTaBieHus MH(OpMaluu o0 M3ydyaeMbIX OOBEKTaxX M Mpolieccax,
Pa3IMYHBIX CXEM PEIIECHUs YyYEOHBIX M MPAKTHYECKUX 3a]ad IMPU OpPraHU3YIOIIeH
MTOMOILY [TEJArora-rncuxoiora u TbloTopa;

pa3BUTHE CHOCOOHOCTH CaMOCTOSATEIBHO JEHCTBOBAaTh B COOTBETCTBHM C
3aJJaHHBIMU JSTaJOHAMU TpPHU TOUCKE HMH(POpPMAIMM B PA3IUYHBIX HCTOYHHKAX,
KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATh MOIydaeMyl0 HWHGOpPMALUI0 U3
Pa3IUYHBIX UCTOYHUKOB.

11. IlpenMerHble pe3yibTaTbl OCBOCHMSI OCHOBHOM  00Opa3oBaTelbHOM
IpOrpaMMbl OCHOBHOrO 001Iero oOpa3oBaHHMs C Yy4eToM OOMmMX TpeOoBaHUM
Crangapra u cienu(UKN U3y4aeMbIX MPEAMETOB, BXOJSAIIMX B COCTAB MPEAMETHBIX
oOnacTeld, NOJKHBI oOecneuMBaTh YCIEIIHOE OOy4YeHHE Ha CJEAYIOLUIEM YpPOBHE
oO1ero o0pa3oBaHusl.

IIpenMeTHble pe3yJbTaThl U3YUEHHUS] Y4€OHOTO MpeaMeTa « XUMUSDY:

1) dbopmupoBaHue MEepBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX MPEICTABICHUN O
BEILIECTBAX, MX NPEBPAILICHUSIX U MPAKTUYECKOM TPUMEHEHHUU; OBJAJCHUE
MOHSATUMHBIM aNnapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUWU;

2) oco3HaHuE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKON HAYKH KaK 00J1acTH
COBPEMEHHOTO0 €CTECTBO3HAHUS, XUMHUYECKUX NPEBPAIICHUNA HEOPraHUYECKHX U
OpraHUYECKUX BEIIECTB KaK OCHOBbI MHOTHMX SIBJICHUW UBOW M HEKUBOW MPUPOABL;
yriayOeHue MpeicTaBiIeHU 0 MaTepUaIbHOM €IMHCTBE MUPA;

3) oBlageHWe OCHOBAaMU XHMMHYECKOM TPAMOTHOCTH: CIIOCOOHOCTHIO
aHaJIM3UpPOBaTh M OOBEKTUBHO OLICHUBATh JKU3HEHHBIE CUTYallUW, CBA3aHHbBIE C
XUMHEW, HaBbIKAMU 0€30MacHOro oOpallleHHs C BELIECTBAMH, HCIOJIb3yEMbIMU B
IIOBCEJHEBHON JKM3HHM; YMEHUEM AaHAJIU3UPOBATH U ILIAHUPOBATH SKOJOTHYECKU
Oe30MacHoe MOBEACHHE B LIESIX COXPAHEHUS 3/10POBbs U OKPYKAIOIIEH CpeJibl;

4) (¢opmupoBaHWE yMEHMH YCTaHaBIMBATb CBSI3M MEXIYy peajbHO
HaOI0AaeMbIMM XUMHYECKUMH SIBIEHUSIMU M TPOIECCaMH, MNPOUCXOIAIIMMU B
MUKpPOMUpE, OOBACHATh IPUUUHBI MHOTOOOpa3Hsl BELIECTB, 3aBUCUMOCTh UX CBOMCTB
OT COCTaBa U CTPOEHUS, & TAK)KE 3aBUCUMOCTh PUMEHEHHMSI BEIIECTB OT UX CBOMCTB;

5) mnpuoOpereHue OmNbITa MCHOJIB30BAHMS PA3IMYHBIX METOJOB H3yUYEHHUS
BEILIECTB: HAOMIONEHUS 3a MX IMPEBpAIICHUS MU MpPU TPOBEACHUH HECIOKHBIX
XUMHUYECKUX HKCIIEPUMEHTOB C MCMOJIB30BAHHEM J1A0OPATOPHOro 00OpYJOBaHUS U
puOOPOB;

6) ¢hopMupoBaHHE MPENCTABICHUN O 3HAYCHUH XUMHUYECKOW HAyKH B PELICHUU
COBPEMEHHBIX JSKOJOTMUECKUX IMpoOJeM, B TOM 4YHCI€ B MPEJOTBpAIICHUU
TEXHOT'€HHBIX U HKOJIOTUYECKUX KaTacTpod;

7) Ay caenbiX U caaboBUIAIMIMX OOyUYaIOIIUXCs: BiIaJeHUE MpaBUIaMH 3aIUCH
XUMHUYECKUX  (GOpMyNl €  HUCIHOJB30BaHUEM  PENbe(HO-TOYEUHOM  CHCTEMBI




o0o3nauenuii JI. bpaiins;
8) Mg 00y4aromuXxcsi C OrPAaHUYECHHBIMUA BO3MOXHOCTSIMU 3[I0POBbSI: BJIaJICHUE
OCHOBHBIMHU JOCTYITHBIMU METOJIaMHU HayYHOTO MO3HAHUS, UCTIOJIb3YEMbIMU B XUMUHU.
IIpeaMeTHBIMH Ppe3yJibTAaTAMHM OCBOCHHUS BBIITYCKHUKAMU OCHOBHOM IIIKOJIBI

IPOrPaMMBbI 10 XUMHHU SIBJISIFOTCS:

BbInyCKHUK HAYYHUTCSH:

® XapaKTEepHU30BaTh OCHOBHBIE METObI MO3HAHUS: HAONIOJCHHUE, U3MEPEHUE,
JKCIIEPUMEHT;

® ONUCHIBaTh CBOWCTBA TBEPHBIX, KHJKUX, Ia3000pa3HbIX BEILIECTB, BBLACIAS
UX CYIIECTBEHHBIC MPU3HAKY;

® DPacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSATUH «aTOM», «MOJIEKYJIay,
«XUMHUYECKHM  DJIEMEHT»,  «IPOCTOE€  BEHIECTBO»,  «CJIOXHOE  BEILIECTBOY,
«BAJICHTHOCTBHY, «XUMUYECKas PEaKlush», UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUHU;

® pacKphIBaTh CMBICI 3aKOHOB COXPAaHEHHs MacChl BELIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOU TEOPHH;

® pa3nu4aTh XMMHUYECKHE U (PU3NYECKUE SBIICHUS;
Ha3bIBaTh XUMUYECKHUE AIIEMEHTHI;
OTIPEJIENATh COCTAB BEIIECTB MO UX (popMyJiaMm;
ONpENENATh BAJIEHTHOCTh aTOMa JJIEMEHTA B COEIUHEHUSX;
OTPEENIATh TUIl XUMUYECKUX PEaKITU;
HA3bIBATh MMPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUUECKUX PEAKIINIA;

® BBLISIBISITh MPU3HAKH, CBHUJCTEJIHCTBYIOIIME O NPOTEKAHUU XUMHUYECKOU
pEeaKIuy NP BHITTOTHEHUN XUMUUYECKOTO OTIBITA;

® COCTaBJISITH (DOPMYJIbI OMHAPHBIX COCTUHEHMUIA;
COCTaBJIAATh YPABHEHUSI XUMUYECKUX PEAKIINN;
coOmro/1aTh mpaBuia 0e30macHoi paboThI MIPU MPOBEJIEHNUN OTIBITOB;
MOJIb30BAThCA Ja0OPATOPHBIM 000PYAOBAaHUEM U MOCYAOM;
BBIYMCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEILIECTB;

® BBHIUMCIATH MACCOBYHO JIOJKO XHMHUYECKOro D3JeMEeHTa 10 QopmyJe
COCJIMHEHHS,

® BBIYUCISATH KOJUYECTBO, OOBEM WM MAacCy BEIEeCTBa IO KOJUYECTRBY,
00beMy, Macce peareHTOB WX MPOIYKTOB PEaKLUU;

® XapaKTepHU30BaTh (PU3NYECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB:
KHCJIOPOJa U BOIOPOJA;

® [10JIy4aTh, COOMPATH KUCIOPOJ U BOJOPOI;

® pacro3HaBaTh OIBITHBIM TYTeM Ta3000pa3Hble BEIIECTBA: KHUCIOPO,
BOJIOPOI;

® pacKpbIBaTh CMBICI 3aKOHA ABOTajpo;

® DACKpBIBaTh CMBICH TOHSATUN «TEIUIOBOM A(DQPEKT peakimum», «MOJSIPHBIHA
00BeEM»;

® XapaKTepHU30BaTh (PM3MUECKUE U XUMHUUECKHE CBOMCTBA BOJIBI;

® pacKpbIBaTh CMBICI IOHITHUS «PACTBOPY;

® BBIYHUCIISITH MACCOBYIO JIOJI0 PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;



® [PUTOTOBJIATH PACTBOPHI C ONMPEEIECHHON MAacCOBOM /10l PaCTBOPEHHOIO
BEIIECTBA;

® Ha3bIBaTh COCAMHEHHMS U3YUYEHHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB;

® XapaKTepHu30BaTh (HU3UYECKHUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYE€CKHUX BEIIECTB: OKCUJOB, KUCIIOT, OCHOBAHUU, COJIEH;

® OmpeeNsaTh MNPUHAIICKHOCTh BEIIECTB K  OINPEICICHHOMY  KJaccy
COCJIMHCHMUH;

® COCTaBJIATH (HOPMYJIBI HEOPTAHUYECKUX COSTUHEHUN M3YUEHHBIX KJIACCOB;

® IPOBOJUTH OMbBITHI, MOJATBEPKIAIOININE XUMHUECKHE CBOMCTBA HM3YyUECHHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB;

® paclo3HaBaTh OMNBITHBIM IIyTEM PAacTBOPHl KHUCIOT M IIEJIOYEeH Mo
U3MEHEHUIO OKPACKU UHAUKATOPA;

® XapaKTEpU30BaTh  B3aWUMOCBS3b MEXKIYy KJIacCaMdM  HEOPraHUYECKHX
COCIUHCHMI;

e packpeiBaTh cMbIci [lepuognueckoro 3akona J[.M1. Menaeneena;

® OOBSACHATH (U3UUYECKUN CMBICI aTOMHOrO (TIOPSIAKOBOrO)  HOMeEpa
XMMHMYECKOTO 3JIEMEHTA, HOMEPOB TPYyHIIbl M IMEPHOJIa B MEPUOJUUECKON CHUCTEME
JI.1. Mennaeneena;

® OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHS CTPOEHHUS aTOMOB, CBOMCTB
AJIEMEHTOB B Mpejiesiax MaJIbIX MEPUOJIOB U TJIABHBIX MOJICPYIII;

® XapaKTepU30BaTh XMUMHUYECKHE HJIEMEHTHI (OT BOJOpOJA 10 KaJbIUs) Ha
OCHOBE HX TMOJIOXKEHHs B nepuognueckor cucreme [.M. Menneneera u
OCOOCHHOCTEH CTPOCHHUS X aTOMOB;

® COCTaBJISITh CXEMbI CTPOCHUS aTOMOB MEPBBIX 20 3JIEMEHTOB MEPUOINIECKOM
cucteMsl JI.U. Menaeneena;

® pACKpbIBaTh CMBICJI TTOHSITHIA: «XUMHUYECKas CBSI3bY,
«QIIEKTPOOTPHULIATEIILHOCTDY;

® XapaKTepHU30BaTh 3aBUCUMOCTh (DU3NUYECKUX CBOMCTB BEIIECTB OT THUIIA
KPUCTAJUINYECKOU PEIIETKHU;

® OMNPEACNIATh BUJ XUMUUECKONU CBA3M B HEOPTAHUUYECKUX COCTMHEHUSX;

e M300paKkaTh CXEMBI CTPOCHHS MOJICKYJ BEIIECTB, 0OpPa30BaHHBIX Pa3HBIMU
BUJAaMH XUMHUYECKHX CBS3CH;

® pacKpbIBaTh CMBICI MOHSITUN «HUOHY», KKATHOH», «AHUOHY, «IJEKTPOJTUTHI,
CHEDJICKTPOJIUTBI», «DJIEKTPOJUTUYECKAsT TUCCOIUALIN), «OKUCIUTENbY, «CTEINECHb
OKHCJICHUS» «BOCCTAHOBUTENIBY, «OKUCICHUE), «BOCCTAHOBIICHUEY;

® OMNpEACNIATh CTENEHb OKHCIICHUS aTOMa AJIEMEHTA B COCIMHEHUM;

® DACKpBIBaTh CMBICII TEOPUH JICKTPOJUTUUECCKON TUCCOIUALINY;

® COCTaBJISITh YPaBHEHHS  DJICKTPOJIMTHYECKOW  JUCCOLMAIMU  KHUCJIOT,
IICJI0YEH, COJIEH;

® OOBSCHATH CYIIHOCTh TMpollecca DJICKTPOJUTUYECKON AHUCCOLMAIluUd U
peaKIuii HOHHOTO 0OMEHa;

® COCTaBJISITh MOJIHBIE M COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIINH OOMEHa;

® OIpeesaTh BO3MOKHOCTh IPOTEKAHUSI PEAKIIU HOHHOTO OOMEHA;



® IIPOBOJUTH PEAKIINH, TTOITBEPKAAIONTNE KAYECTBEHHBIM COCTAB PA3IMIHBIX
BEIIICCTB;

® OMpEAeIATh OKUCIUTENb U BOCCTAHOBUTEID;
COCTaBJISITh YPAaBHEHUS OKHCIIUTEILHO-BOCCTAHOBUTEILHBIX PEAKIIHA;
Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUYIECKOMN PEaKITnu;
KJIaCCUPHUIIMPOBATH XUMUICCKUE PEAKIIUU TI0 PA3IMYHBIM MTPU3HAKAM;
XapaKTepU30BaTh B3aMMOCBSI3b MEKIY COCTAaBOM, CTPOCHHEM U CBOHCTBAMU
HEMETAIJIOB,

® IIPOBOJIUTH OMBITHI IO TOJYYCHHUIO, COOMPAHUIO U M3YYCHHIO XUMHYECKHX
CBOMCTB ra3000pa3HbIX BEIIECTB: YTICKUCIOrO ra3a, aMMHaKa,

® pAacIO3HaBaTh OMBITHBIM ITYTEM Ta3000pa3HbIE BEIIECTBA: YIIICKUCIBIN Ta3 U
aMMHUaK;

® XapaKTepH30BaTh B3aMMOCBS3b MEKIY COCTAaBOM, CTPOCHHEM U CBOHCTBAMHU
METAaJIJIOB;

® Ha3bIBaTh OPTaHWYECKHUE BEIIESCTBA MO WX (OpMyIe: METaH, dTaH, dTHJICH,
METaHOJI, JTaHOJ, T[JMIEPUH, VYKCyCHas KHUCJIOTa, aMHUHOYKCYyCHasi KHCIIOTa,
CTeapUHOBAs KUCJIOTa, OJICMHOBASI KUCJIOTA, TIIIOKO03a;

® OIICHUBATh BJIMSHHE XMMHUYECKOTO 3arpsi3HEHUsI OKpYyKaloled cpeabl Ha
OpraHu3M YeJIOBEKa;

® TPaMOTHO OOpPAIIAThCS C BEIIECTBAMH B TIOBCEAHEBHOM KU3HU

® OMpEAeTsITh BO3MOXHOCTb MIPOTEKAHUS peaKImii HEKOTOPBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB C KUCIOPOAOM, BOJOPOJIOM, METaJlIaMH,
OCHOBAHMSIMU, TaJIOTEHAMHU.

BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUTHCS:

® 8bI0BU2AMDb U NPOBEPSIMb IKCNEPUMEHMATbHO 2UNOme3vbl 0 XUMUUECKUX
ceolicmeax eeujecms Ha OCHO8e UX COCMABA U CMPOeHUs, UX CnocooHocmu
gcmynams 6 XumMuweckue peaxyuu, O Xapakmepe U HPOOYKMAX Pa3IudHbIX
XUMUYECKUX PeaKyuil;

® Xapakxmepuzo8amsv Gewecmsea Hno CcoCmagy, CMpPOeHUr U CBOUCMEaM,
VCMAaHA8IUeamy HPUYUHHO-CIeOCMBEHHbIE ces3U medHcoy OaHHbIMU
Xapaxkmepucmukamu 6eujecmaad,

® COCmMasnAmb MOJEKYIAPHbIE U NOJIHbLE UOHHbIE YPAGHEHUSI N0 COKPAUEHHBIM
UOHHBIM YPAGHEHUAM,

® POCHO3UPOBAMb CNOCOOHOCMb BeWeCmB8a NPOAGIAMb OKUCIUMENbHbLE UTU
80CCMAHOBUMENbHbIE CBOUCMBA C Y4emoMm CmeneHell OKUCIEeHUs DIIeMeHmOos,
BXO0AUUX 8 €20 COCNAB,

® cocmasnsime YPasHeHus: peaxyuii, COOMBEMCmMEYIOUUX
nOCNe008amMeNbHOCIU NPEBPALYEHUL HEOP2AHUUECKUX 6eUecmE Pa3IUiUHbIX KIACCO8,

® 8bI08UAMb U NPOBEPAMb IKCHEPUMEHMANLHO 2UNOMme3bl O pe3yibmamax
8030elicmeuUsl pa3IuyHbIX (PaKmopos Ha U3MeHeHUue CKOPOCU XUMUYECKOU peakyuu,

® UCNnoIBL308aMb NPUOOPEmeHHble 3HAHUSA O IKOJOSUYECKU 2PAMOMHO20
nogeoeHuUss 8 OKpyicarowell cpeoe;



® UCnoIvL308amMb NpUOOpemenHbvle Kllouegble KOMNEmMeHYuy npu blNOJHeHUU
NPOEKmMo8 U Y4eOHO-UCCIe008AMENbCKUX 3A0ad NO U3YYEHUI) CBOUCME, CHoc00608
NOJYYeHUs. U pACNO3HABAHUSL BeULeCTNE;

® 00bEeKMUBHO OYeHUBAmMb UHGOPMAYUD O Gewecmeax U XUMUYECKUX
npoyeccax,

® Kpumuuecku OMHOCUMbCS K ncegooHayUHOU ungopmayuu,
He00OpOCo8eCcmMHOI peKaame 8 CPeOCmeax MaccoB8ol uHpopmayuu,

® oco3HaBamb  3HAYEHUE ~ MEOPEeMUYEeCKUX  SHAHUll Nno  Xumuu  OJis
NPAKMUYECKOU 0esimelbHOCU Yel08eKd,

® c030a8amv MOOenU U CXeMbl O/l peuleHuss Y4eOHbIX U NO3HABAMENbHbIX
3a0a4; NOHUMAMb HeoOXOOUMOCMb COONOOEeHUs NPeOnUCAHUl, NpediazaemMvlx 8
UHCMPYKYUSX NO UCNOIb30BAHUIO JIEKAPCME, CPEOCmE ObIMOBOU XUMUU U OP.

Coaepxkanyue V4eOHOro npeaMera « XUuMUs

B cucteme ectecTBEeHHOHAYy4yHOro 00pa3oBaHUs XUMUS KaK yY4eOHBIN mpenaMer
3aHMMaeT Ba)XHOE MECTO B MO3HAHUM 3aKOHOB IPUPOJIbI, (POPMUPOBAHUM HAYYHOU
KapTUHBl MHpA, CO3/JaHUU OCHOBBI XMMMUYECKHUX 3HAHUN, HEOOXOJUMBIX JIs
MOBCEIHEBHOM JKM3HM, HABBIKOB 3/J0POBOrO U 0€30macHOro MJisi 4eJoBeKa U
OKpY>Kalollled ero cpenbl oOpasza >KM3HHM, a TAKK€ B BOCIUTAHUU SKOJIOTHYECKOU
KYJbTYpBI.

VYcnenmHocTh U3y4eHUs XUMUU CBSI3aHA C OBJIAJICHHUEM XUMHUYECKUM SI3bIKOM,
coONI0/IcHNEM TMpaBUil 0Oe30macHO paboThl MPHU  BBINOJHEHUM XUMHUYECKOTO
HKCIIEPUMEHTa, OCO3HAHWEM MHOTOYMCIEHHBIX CBA3€Hd XUMUU C JIPYyTUMH
MpeAMETAMH IIKOJBHOTO Kypca.

[Iporpamma BkirO4YaeT B ce0s OCHOBBI HEOPTraHUYECKONM W OpraHMYecKOn
XUMUHU. ['TaBHOM wujaeell mporpaMmbl SIBISIETCA CO3JaHUME 0a30BOTO KOMILIEKCA
OTIOPHBIX 3HAHMWA MO XWMUH, BBIPAXKEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pacTy
0o0yJarommxcs.

B copep)xaHum JaHHOrO Kypca NPEICTaBIECHbl OCHOBOIOJIArarolue
XUMUYECKUE TEOPETUYECKHUE 3HAHMS, BKIIOYAIOIINE M3YYEHUE COCTaBa U CTPOCHHUS
BEILIECTB, 3aBHCHUMOCTH HMX CBOMCTB OT CTPOEHHUS, NPOTHO3UPOBAHHME CBOMCTB
BEIIECTB, HMCCIICNOBAHUE 3aKOHOMEPHOCTEW XMMHUUYECKHX MPEBPALLCHUN WU TyTEH
YIPABJICHUS UMH B LIEJISIX [TOJIYYEHHUS BELIECTB U MAaTEPUAJIOB.

TeopeTnyeckyto OCHOBY H3Y4YEHHUSI HEOPraHWYECKOM XHUMHUHU COCTaBJISET
aTOMHO-MOJIEKYJIsIpHOE  yueHue, llepmonnueckuii 3akon J[.M. MengeneeBa c
KpPaTKUMH CBEIEHUSIMHU O CTPOCHMHM AaTOMa, BHJaX XHUMHYECKOW  CBS3H,
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKIUH.

B wu3yyeHum Kypca 3HaAuuTeNIbHAs PpPOJb  OTBOAMUTCS  XUMHUYECKOMY
HKCIIEPUMEHTY: TPOBEJCHUIO NPAKTUYECKUX M JIA0OPATOPHBIX pabOT, OMUCAHUIO
pe3yJbTaTOB YUYEHUYECKOTO OKCIIEPUMEHTa, COOMIOACHUIO HOPM U IpaBUil
0e30macHO paboThl B XMMHYECKOU JTAO0OpaTOPHUH.



Peanuzamus fmaHHOM mporpamMmbl B mpolecce OOy4eHHS — TMO3BOJMT
0oOy4aronMMcsi yCBOUTh KJIIOYEBbIE XMMHUYECKHE KOMIIETEHIIMU M TMOHSATh pOJib U
3HAYEHUE XUMUU CPEU APYTUX HAYK O MPHUPOE.

N3yyenue mnpeamera «XuMHUS» B 4YacTU (POPMHUPOBAHUS Yy OOYyYarolUXCs
HAyYHOTO MHUPOBO33PEHUSI, OCBOCHMSI OOIICHAYYHBIX METOJOB (HabOJ0ACHHE,
U3MEpEHUe, IKCIIEPUMEHT, MOJICIUPOBAHNE), OCBOCHHUSI MMPAKTUYECKOTO MPUMEHEHUS
HAy4HbIX 3HAaHHI OCHOBAHO HA MEKIIPEIMETHBIX CBA3SX C MpeaMeramu:«buomorus»,
«I'eorpadust», «Uctopus», «JIuteparypa», «Maremaruka», «OCHOBBI 6€30MaCHOCTH
KUBHEACATETbHOCTY, «PycCcKuil s13b1K», «DU3HKA», « IKOJIOTHS.

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Tena u eewecmsea. OcHoguble MemoObl NOZHAHUA
Habmooenue, usmepernue, skcnepumenm. DUHNUECKUE W XUMHUYECKUE SIBICHMUSL.
UYucteie BemectBa W cMmecu. CrmocoObl pasnmeneHuss cmeceil. Atom. Morekyra.
XHAMUYECKUN HIEMEHT. 3HAKM XHUMHYECKHUX dJIEMEHTOB. [IpocThie M CIIOKHBIE
BelllecTBa. BaneHTHOCTh. 3axon nocmosimcmea cocmasa Geujecmed. XUMHUECKUE
dbopmynbl. Uuaaexcel. OTHOCUTENBHAS aTOMHAas M MOJIEKYJsipHas Macchl. MaccoBas
JOJISI XUMUYECKOTO AJIEMEHTAa B COCAMHEHHH. 3aKOH COXPAaHEHUS MacChl BEIIECTB.
Xumnueckue ypaBHeHUs. Koadduimentsl. YcioBUs W TPU3HAKK TMPOTEKAHUSA
XUMHYECKUX peakuuii. Monp — eAMHUIIAa KOJINYeCTBa BellecTBa. MolisipHast macca.

Kucaopoa. Bogopon

Kucnopon — XuMHYECKHI 3JIEMEHT U MpocToe BemecTBO. Ozon. Cocmas
6o30yxa. dusznyeckue W XHUMHYECKHE CBoWcTBa Kuciopona. llomyuenune wu
MpUMEHEHUE Kuciopona. Iennosou s¢hpexm xumuyeckux peaxyuu. [lonsmue 06
9K30- U IHOOMeEpMUYecKux peaxkyusax. Bonopol — XUMHYECKHUI 3JEMEHT U MPOCTOE
BeniecTBo. OU3NUECKUEe U XUMUYECKUE CBOKMCTBA Bojopoaa. [lonmyuenune Bogopoaa B
naboparopuu. llonyuenue sooopooa 6 npomviwnenHocmu. llpumenenue 6odopooa.
3akoH ABoragpo. MonspHbli 00beM Ta30B. KauecTBEHHbIE peaklMd Ha
razoo0pa3Hble BellecTBa (KUCIOPOJ, BoAopoa). OObeMHBIE OTHOIICHHS Ta30B MPU
XUMHYECKUX PEAKIHUIX.

Boaa. PactBopsl

Booa 6 npupooe. Kpyeosopom 600vl 6 npupooe.@usuueckue u Xumuyeckue
ceoticmea 600vl. PactBOpbl. Pacmeopumocmv eewjecmé 6 6ode. KoHueHTpauus
pacTtBOpoB. MaccoBas 10Ji1 paCTBOPEHHOT'O BEUIECTBA B PACTBOPE.

OcHOBHBIE KJIACCHI HEOPTrAHUYECKUX COeTUHEeHUIT

Oxcunpl. Knaccudukanusa. Homenknarypa. @usuueckue ceoticmea OKCUOOS.
XUMHUYECKUE CBOMCTBA OKCUAOB. [lonyuenue u npumenenue oxcudog. OCHOBaHUS.
Knaccudukanus. Homenknarypa. @usuueckue ceoticmea ocHosanuu.llonyuenue
OCHOBaHUl. XUMHUUYECKNE CBOKMCTBA OCHOBaHUM. Peakuusa HeWtpanu3auuu. Kuciorsl.
Knaccuduxanus. Homenknarypa. @uzuueckue ceoticmea kuciom. Ilonyuenue u
npumeHenue Kuciom. XHUMUYECKHE CBOWcTBa KHUCIOT. WHaukatopsl. M3MeneHue
OKpacKd WHIUKATOpOB B  pasnmuuHbix cpegax. Comu.  Knaccuduxkanmus.
Homenknarypa. Q@usuueckue ceoucmea coneu. llomyuenue u npumenenue coell.
XUMHYECKHE CBOMCTBA coyiel. ['eHeTMueckass CBs3b  MEXKIY  KJIAacCaMHU
HEOPraHUYECKUX COCAMHEHUU. [Ipobrema 6e30nacHo2o0 ucnonb308anus 6eujecms u



XUMUYECKUX peakyuti 68 NOBCeOHe8HOU  dcusHu. Toxkcuumvle, 2opouue u
83PbIBOONACHbIE Beujecmea. bvimosas xumuueckas epamomHoCcmy.

Crpoenne aroma. Ilepmoauveckuidi 3aKOH M NEPHOJAMYECKAS CHCTEMA
xumMu4deckux iemenToB /.. MenaesieeBa

Crtpoenue aroma: siApo, SHepreruueckuii ypoBeHb. Cocmaé si0pa amoma:
npomonsl, Heumpowuvl. Hzomonwi. llepuoguueckuit 3akoH .M. Menpaeneena.
[lepuonnueckas cucremMa xuMudeckux siemMeHToB [[.M. Menneneea. dusnueckui
CMBICJI aTOMHOTO (TIOPSIIKOBOTO) HOMEPA XMMUYECKOTO 3JIEMEHTA, HOMEpPA TPYIIIbI U
nepuoga Mepuoanyeckorl cuctembl. CTpOECHHE SHEPreTUYECKHX YpPOBHEH aTOMOB
nepBbIx 20 XMMHYECKHX 3JIEMEHTOB nepuoandeckon cucremsl .M. Menneneesa.
3aKOHOMEpPHOCTH H3MEHEHHUS CBOMCTB aTOMOB XHMHYECKHX DJJEMEHTOB M UX
COCIMHEHUM HA OCHOBE IOJIOKEHUs B nepuoanueckor cucreme .M. Menneneesa u
cTpoeHus aroma. 3Hauenue [lepuoanueckoro 3akona /.M. Menaeneena.

Crpoenue BemecTB. XUMH4YECKasl CBA3b

InexmpoompuyamenbHOCms amomo8 Xumuyeckux snemenmos. KoBaneHTHas
XUMHUYECKasl CBsI3b: HEMOJSIpHAs W MoJisipHasi. [lonsamue o 6000pOOHOU C8A3U U ee
GIUAHUU HA ¢hu3udecKue colcmea eeujecme Ha npumepe 600vl. VIOHHas CBS3b.
Meramunueckas CBA3b. Tunvl KpUCmMaiIuiecKkux peulemox (amomHas, MoaeKyIapHas,
UOHHAs, MeMAaNIUYecKas). 3aeucumocms Qu3uU4yecKux CeoUcms eeujecms om munda
KPUCMAIIUYeCKOU peulemKu.

XuMuYecKue peakiumn

llonamue o ckopocmu xumuueckou peakyuu. DPaxmopwul, GuUAIOWUE HA
ckopocmb  xumuyeckou peaxyuu. Ilonamue o xkamanuzamope. Knaccudukamms
XUMUYECKUX PEaKIMi MO Pa3uyHBIM TMPU3HAKAM: YHCIY M COCTaBYy HCXOJHBIX U
MOJYYCHHBIX BEIIECTB; M3MEHEHUIO CTENEHEW OKHUCIEHUS aTOMOB XUMHUYECKUX
AJIEMEHTOB; TMOIJIONMIEHUIO WJIM  BBIJEICHUIO HSHEPrUU. DJIEKTPOIUTHYECKAS
OUCCOLMalMsl. OJEKTPOIUThI U HEdNEKTponauThl. Monbl. KaTHOHBI W aHUOHBI.
Peakumm noHHOrO OOMeHa. YCJIOBHS NPOTCKAHHWS PpEaKIUA HOHHOTO OOMEHa.
DIIEKTPOJIUTHYECKAsE JUCCOLMALINS KUCIIOT, enoyel u coneil. CTeneHb OKUCIEHUSI.
OrnpeneneHue CTENEHN OKUCIEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB B COCIUHEHHUSIX.
Oxkucnutens. BoccranoButenb. CyIIHOCTh  OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIX
pEaKIuu.

Hemeranasi 1V — VII rpynn u ux coenmHeHust

[TonoxxeHre HEMETAIOB B MEPUOJIUUECKON CHUCTEME XUMHUYECKUX DJIEMEHTOB
J.. MenneneeBa. OOmue cBoiicTBa HemeTauioB. ['amoreHsl: ¢usnyeckue u
XxuMuueckue cBorctBa. CoeMHEHUs TaJOreHOB: XJIOPOBOJOPO/, XJIOPOBOIOPOIHAS
kuciora u ee conu. Cepa: puznueckue u XuMuueckrue cBorictBa. CoeIMHEHUS CEPhI:
CEepOBOIOPOA, CYIb(PuAbl, OKCUABI cepbl. CepHasi, cepHucmas u cepo8ooopoOHas.
Kuciomol M UX CONHU. A30T: ¢U3MYECKHE U XUMHUUYecKkue cBorcTBa. AmMmuak. Conu
amMoHusi. Oxcuael azora. A3oTHas kuciora u ee conmu. Dochop: ¢uznueckune u
xumudeckue corctBa. Coenunenus pocdopa: oxcup docdopa (V), oprobochopras
KHCJIOTa M €€ CONH. YTiepod: pU3NUecKrue W XUMUYECKUE CBOWCTBA. Aniomponus
yenepooa: aimas, epagum, xapouw, @yriepensvi. COCNUHEHUS YTIIEPOaA: OKCHJIbBI
yraepona (I1) u (IV), yronbnast kucnora u ee conu. Kpemuuii u e2o coeOunerus.



MeTasjibl 1 MX COeTUHEHUS

Tonooicenue memanios 8 NepuoOUUECcKol cucmeme XUMUYECKUX I1eMEeHMO8
U Menoeneesa.Memannwvt 6 npupode u odwue cnocodvl ux noaydenus. Obwue
Qusuyeckue ceoticmea memannos. OOIIMEe XUMUYECKHE CBONCTBA METAJUIOB:
peakiMu C HEMeTajulaMH, KHUCIOTaMH, COJSIMUA. OIeKMmpOXUMUYECKUll  pso
Hanpsoicenu  memannos.  lllenodHple  METAIBI W WX COCOUHCHHS.
[enoyHO3eMeNbHBIE METAIBI M WX COCAUHCHHs. ATIOMUHUN. AMQOTEpHOCTH
okcuaa u ruapokcuna amomuHus. Keneso. CoenuvHeHus Kenesa W UX CBOMCTBA:
OKCHU/JIbI, TUAPOKCcHU bl U conu xkene3a (11 u III).

IlepBoHayajibHbIE CBe/IEHUSI 00 OPraHNYEeCKUX BelecTBaxX

[lepBoHavanbHBIE CBEACHHWS O  CTPOCHHUM  OPTaHUYECKHX  BEIICCTB.
VYTneBonopoasl: METaH, 3TaH, 3TUIICH. McmouHuKu y2ne6000po0os. npupooHblil 2as,
Hegpmb, yeonv. Kucmopopacoaepxkamye COEIUHEHUS: COUPTHI (METaHOJ, 3TAHOI,
TIIMIEPUH), KapOOHOBBIE KUCIOTHI (YKCyCHasi KHCIIOTa, aMHHOYKCYCHasi KHUCJIOTa,
CTEapuHOBasl U OJIEMHOBAs KUCIOTHI). BHOJOTMYECKH Ba)KHBIE BEIIECTBA: KUPHI,
TIII0K032, OCNKU. Xumuueckoe 3a2psa3Henue oKpyicaouell cpeovl U e2o0 NocieoCmeausl.

Tunbl pacyeTHbIX 321a4:

1. Brruncienne MaccoBOM MOMM XHMHYECKOTO JJIeMeHTa 1o (opMmyie
COCJIMHCHMS.

Yemanosnenue npocmetiwen gopmynvl eewjecmea no  MAcco8biM  QO0NAM
XUMUYECKUX DTeMEHMO8.

2.  Bbruncnenus mo XMMHYECKHM yPaBHEHHSAM KOJIMYECTBA, 00hEMa, MACCHI
BEIIIECTBA 10 KOJIMYECTBY, 00BEMY, MacCe pEarecHTOB WM TPOTYKTOB PEAKITHH.

3. Pacder MaccoBo# J0JM paCTBOPEHHOTO BEIIECTBA B PACTBODE.

IIpumepHbIe TEMbI MPAKTHYECKUX PadoT:

1. JlabopaTopHoe 00Opy/oBaHHE W MpUeMbl oOpaimieHus ¢ HuM. [IpaBuiia
6e30macHo paboThl B XMMHYECKOM JTaO0OpaTOPHUHU.

2. Ouuctka 3arpsi3HEHHON OBAPEHHOM COJIH.

3 [Ipu3Haku NpOTEKaHUS XUMUYECKUX PEAKIUU.

4 [TonydyeHne KUCIOPO/Ia U U3yUYEHHUE €r0 CBOWCTB.

5. [Tonyuenue Bogopoaa U U3y4YEHUE €r0 CBOMCTB.

6 [IpuroroBnenue pacTBOPOB C  ONPEACICHHOM MAcCOBOM  JIOJIEU
PacTBOPEHHOIO BEILIECTBA.

7. Pemenne skcmepuMeHTaNbHBIX 3a7ad MO0 TeMe «OCHOBHBIC KJIACCHI
HEOPTaHWYECKUX COCTUHCHUI.

8. Peakumu noHHOro oOMeHa.

9. Kauecmesennvle peakyuu Ha uonvl 8 pacmaope.

10.  Ilonyuenue ammuaxa u uzyyeHue e2o C80UCMS.

11.  Ilonyuyenue yenexucnozo 2aza u uzydeHue e2o c8OUCma.

12. Pemenue SKCnepUMEHTAIBHBIX 3adad mo teme «Hemeramnsr IV — VII
IPYIII U KX COEAUHEHUI».

13. Pemienune sKCHEpUMEHTANBHBIX 3aJad Mo Teme «MeTtamibl U ux
COEMHECHUSD).






TemaTnueckoe INIAHUPOBAHME 110 XUMHH

8 kiacce

Cocrapneno B cootBercTBUM ¢ PI'OC OOO u Ha ocHoBe IIpuMepHOI OCHOBHOI 00pa30BaTENbHON MPOrpaMMbl
OCHOBHOTO 0011ero o6pa3zoBaHus (0100peHa perieHueM (eaepasbHOro y4eOHO-METOAUYECKOr0 OOBEAMHEHUS IO OO0IIeMy
oOpazoBanuio, mpotokona Nel/15 ot 08.04.2015), a Taxke Ha ocHOBe aBTOpckoi mporpammbl ['apa H.H., «Xumus. PabGouune
nporpammel. [Ipeamernas nunus yueOnukoB ['.E.Pymsutuca, @.I'. denpamana 8-9 xmaccrl: yued. mocodbue st o0meo0pas3onar.
opranm3ammii/ H.H Iapa. - 3-u3n.,nepepa6.-M.: IIpocsemenue, 2019. -48c. — ISBN 987-5-09-065302-2»

PaGouas mporpamma

NpelyCMaTpUBAET pealn3aluil0  y4YEeOHUKOB,

PCKOMCHAOBAHHBIX K  HCIIOJIB30BAHHUIO B

oOpazoBarenpHOM mporecce B OV, peanusyrommx o0pa3oBaTeIbHbIE MPOrpPaMMbl OOIIEr0 OO0pa30BaHUS U HMEIOIINX
rocyJapcTBeHHyro akkpenuranuio B 2014/2015 yuebnom roay (mpuka3z Munoopuayku Poccun ot 13.12.07 Ne 349): YyeOHuUK
Xumusa. 8 kmacc: yueO. mnms oOmieoOpaszaBar. opranusanwit/ I'.E. Pymutuc,®d.I’. ®enpaman. — 6—e W3A.,CTEPUOTHII. —

M.:IIpocBemenne, 2018. — 207 c.

Pa3nen, konuuecTBo Tema OCHOBHBIE DJIEMEHTEI Buasl yueOHOM nesTenbHOCTH
4acoB coaepxkanus mo ®IroC OO0
IlepBonauanabubie | 1.IIpenmer xumum. [Ipenmer xumun. Tera  u | 3HATH BaXKHEUIINE XUMUYECKUE TTOHATHS:
XHMHYECKHe XUMHA KaK 4acThb sewecmaa. BEIIECTBO U TEJIO
nousitus. (20) €CTECTBO3HAHUSL. YMeTh onuchIBaTh (PU3NUECKUE CBOMCTBA
BemniectBa 1 ux BCIIICCTB.
CBOMCTBA.
2.MeTto/1pI TO3HAHHUS B Ocnosuvie memoOvl no3Hauus: | 3HATh BAXKHEHIITNE XMMHYECKUE ITOHATHS:
XUMHH. Haboo0enue, usmepenue, | HAOMIOAECHNE, SKCIISPUMEHT, J1a00paTopHOE
IKCNepuUMeHm 000opyI0BaHUE.

3.IIpakmuueckasn
paboma Nel.
IIpaBuna TeXHUKU

JlabopaTopHoe 000OpyIOBaHUE H
npueMbl OOpalieHuss C HUM.
IIpaBuna Ge3zonacHoil paboOTHI B

3HaTh MpaBuiia padoThI B IIKOJIBHOU
nabopaTopuu, 6€301MacHOT0 OOpaIIeHus ¢
peakTUBaMu U NpUOOPAMH.




0€301acHOCTH MPHU
paboTe B XUMHUUYECKOM
KaOHHeETeE.
O3HaKOMJICHHE C
71a00paTOPHBIM
000pyZIOBaHUEM.

XUMUYECKOH J1abopaTopuH.

YMeTh oOpamniatbesi ¢ XUMHUYECKON MOCYA0M
1 1a00paTOPHBIM 000PY/IOBAHHEM,
UCII0JIb30BaTh MPUOOPETEHHbBIC 3HAHUS U
YMEHHUS B JEATEILHOCTH U MTOBCETHEBHOMN
KU3HH 7151 6€30MacHOT0 00paIieHus ¢
BEIIECTBAMH U MaTepUaTIaMHU

4.YucTole BElllecTBa U
cmecu. CriocoObl
pa3aeneHus cMecen

HucTele BEEeCTBA U CMECH.
CnocoOsI pa3jeneHust cMeceil.

3HaTh CYIIHOCTb MTOHATUN «YUCTHIC
BEIIIECTBAY. «CMECU» U CIIOCOOBI UX
pa3aeneHusl.

S.JIpakmuueckasn
paboma Ne 2.

Ouuctka 3arpsi3HEHHON

HOBapeHHOﬁ COJIN.

Ouuctka 3arpsI3HEHHOM
IIOBAPEHHOM COJIU.
[IpuroroBienue pacTBOPOB €

OIIPENICJIEHHONM MAaCCOBOM J10JIEN
PacTBOPEHHOTO BEILIECTBA.

YMeTb 00paiaThCs ¢ XMMUYECKON MOCya0u
1 J1a0OPaTOPHBIM 000PYIOBAHUEM,
UCII0JIb30BaTh IPUOOPETEHHBIC 3HAHUS U
YMEHHS B AEATEIBHOCTH U MOBCEAHEBHOM
YKU3HU JIJIs1 6€30MacHOr0 00palleHus ¢
BEILIECTBAMHU U MaTepHUAIAMU

6.Duznveckue u
XAMHUYECKUE SABJICHHUS.
XUMHUUYECKHUE PEAKIIUU.

dusznyeckue W XUMHYECKHUE
sBieHus. [IpuzHaku mpoTekaHus
XUMHUYECKUX PEaKIun

3HATh BaKHEHUIIINE XUMHUYIESCKUE TTOHSATHUS:
dbu3nYecKre 1 XUMUYECKUE SIBJICHUS,
XMMHUYECKask peakius .Y METh OTJIMYaTh
XUMUYECKUE PEAKIINU OT (PU3UUECKUX
SIBJICHUU

7.ATOMBI ¥ MOJIEKYJIBI,
oHbI. Benectsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHSL.
Kpucramnmmueckue
PEIIETKH.

AtoM. Monekyna. XuMH4eCKui
AJEMEHT. 3HAKU XUMUYECKUX
3JIEMEHTOB.

3HaTh Ba)KHEHIIINE XUMUUYCCKUE TTOHSITHS:
aTOM, MOJIEKYJIa, XUMAYECKHUM JJIEMEHT,
MPOCTBIE U CIIOKHBIE BENIECTBA, OCHOBHBIC
MIOJIOKEHUSI aTOMHO - MOJIEKYJISIPHOTO
YUEHUS.




8.IIpocThie U CI0XKHBIC
BellleCTBa. XUMHUUYECKUU
nJIEMEHT. MeTasl U
HEMeTaJlJIbI

HpOCTBIC N CJIOXXHBIC BCIICCTBA.

YMeTh KHaCCI/I(i)I/IHI/IpOBaTB BCIICCTBA I10
COCTaBy Ha IIPOCTLIC U CIIOKHBIC, MCTAJIJIbI
N HCMCTAaJJIbI.

9.513bIK XUMUH. 3HAKHU
XUMHYECKHUX DJIEMEHTOB.
OTtHOCUTENBHAS aTOMHAsA
Macca.

SI3bik xumuu. 3HaKM XUMHUYIECKHIX
2JIEMEHTOB.

OTtHOCcUTEenbHAsA  aTOMHaAsI WU
MOJIEKYJISIpHAs. MACCHI.

3HaTh Ba)KHEHIIINE XUMHUYCCKUE TTOHITHS:
XUMHUUYECKUI QJICMCHT, OTHOCHUTCIIbHAA
aToOMHasa MaccCa, 3HAKM XUMHYCCKUX
3JIEMEHTOB. YMETh Ha3bIBaTh XUMHUYCCKHE
JJICMCHTHI, 3allMChIBATh 3HAKH XUMHWYCCKUX
JJICMCHTOB.

10.3aK0H ITOCTOSHCTBA
COCTaBa BEIIECTB

3akon nocmosHcmea cocmasa
eeujecmea.

3HaTh (GOPMYIUPOBKY 3aKOHA COXPAHEHUS
Macchbl BEILIECTB

[ToHHMAaTh CYIIIHOCTH ¥ 3HAYEHHUE FTOTO
3aKOHa.

11. Xumunueckue
bopMyJIbL.
OTHOCUTENBHAS
MOJIEKYJISIpHAsl Macca.
KauecTBeHHBIN 1
KOJIMYECTBECHHBIN COCTAB
BCIIIECTBA.

XUMHUYECKUE bopmyIIbL.
Hunekcsol. OTHOCHUTEIIHLHAS
aToMHas u MOJIEKYJISIpHAS
MacCHI.

3HaTh ONPEICIICHUE OTHOCUTEIHHOM
MOJIEKYJISIPHOM MAaCCHI.

YMeTh BEIYUCIIATH 110 hopmyJie
OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO Maccy.
[ToHumaTh paznuyus Mex1y
TEOPETUUECKUMU MOJCIISIMU U PeaTbHbIMU
0o0BbeKTamMu.

12.MaccoBast 1015
XUMHYECKOTO 3JIEMEHTA B
COCIMHEHUM.

MaccoBass 10JI1  XHUMHUYECKOTO
aJIEMEeHTa B COCIMHEHUHU.
Bruncienne MaccoBOM — OJIH
XUMHUYECKOTO  dJIEMEHTa  TIO0
dbopmyIie coeTMHEHMUS.

Yemanoenenue npocmeuuien
dopmynvl geujecmasa no

3HaTh onpeaeneHue nousaTus «Maccopas
JIOJIS XUMHUYECKOTO 3JIEMEHTa B
COCTUHCHUN

YMETh BBIUMCISITH MAacCOBBIC JOJIM X.D. B
COEIMHEHUH, YCTAaHABJINBATH IIPOCTEUIIIEN
dbopMyIIbl BEllleCTBA IO MACCOBBIM JIOJISIM
3JICMEHTOB.




MACCOBbIM  OONAM  XUMUYECKUX

971eMEeHMO8.
13.BaneHTHOCTD BanentHocTh 3HaTh ONPEIEIICHUE BaJIEHTHOCTU U
XUMHUYECKUX IJIEMEHTOB. BaJIECHTHOCTH HEKOTOPBIX XUMHYECKUX
OnpeneneHue 3JIEMEHTOB
BaJICHTHOCTH 3JIEMEHTOB YMeTh onpenesnsaTh BaIEHTHOCTh 3JIEMEHTOB
o ¢popmysiaMm OMHAPHBIX B COCJIMHEHMSIX, HA3bIBaTh OUHAPHBIC
COeINHEHNH COCIMHEHUS.
14.CocraBnenue BanentHocTh 3HaTh ONPENEIICHUE BaJIEHTHOCTU U

XUMHUYECKUX (HOpMYIT
OMHApPHBIX COCAMHEHUN
10 BaJIECHTHOCTH.

BaJICHTHOCTH HCKOTOPBIX XUMHNYCCKUX
OJICMCHTOB

YMCTb COCTABJIATH XUMHUYCCKHUC (bOpMy.]'II)I
COGI[I/IHGHI/Iﬁ I10 BAJICHTHOCTH.

15.AtoMHO-
MOJICKYJIIPHOE YUCHUE.

3HaTh BaXKHEHIIINE XUMHUYCCKUE MTOHITHUS:
aTOM, MOJICKYJ1a, XUMAYECKHUM JJIEMEHT,
MIPOCTHIE U CIIOKHBIC BEUIECTBA , OCHOBHBIC
MOJIOKEHHUSI aTOMHO- MOJIEKYJISIPHOTO
YUEHUS.

16.3axoH coxpaHeHus
MAacChl BEeIECTB.

3aKOH COXpAaHEHUS MaCChl
BEILECTB

3HaTh ONpEACIICHUE MTOHATHI: XUMHUUICCKUC
ypaBHEHUSI, peareHThI, MPOIYKTHI PEAKITUH,
KO3 PUITHEHT, XUMUYECKYIO CHUMBOJIUKY,
ypaBHEHUSI XUMUYECKUX PEAKIIHI.

YMeThb onpenensiTh peareHThl U MPOIYKThI
peaKIu, pacCTaBIsATh KO (PUIIEHTHI B
ypaBHEHUSX PEaKIfii HA OCHOBE 3aKOHA
COXpaHEHUsI MaCChl BEIIECTB

17.Xumnueckue
ypaBHEHMUS.

XUMHYECKHUE YPABHEHUS.
KoadduimeHTsr.

3HaATh ONPEACICHUE OHATUN: XUMHYECKUE
YPAaBHEHMSI, PEareHThl, MPOAYKThI pEAKIUN,




KO3 PUIIMEHT, XUMUYECKYIO CUMBOJIUKY,
YPaBHEHUsI XUMUYECKUX PEAKLUN. Y METh
ONPENEIISATh PEAreHTHI U MPOJAYKTHI
peaKIMK, pacCTaBIsATh KO PUIIMEHTHI B
YPaBHEHUSIX PEAKIIMN HA OCHOBE 3aKOHA
COXPAaHEHUSI MACCHI BEIIECTB.

18.Tumsl XUuMHUYECKUX
peaxkuuin

VYcnoBus v NpU3HAKU
MPOTEKAHUSI XUMUYECKUX
peaxkuui

3HaTh XUMUYECKOE MOHSITHE
«KIacCU(PUKAIUSI XUMUUECKUX PEAKIIHI
YMeTh onpenesTh TUMbl XUMUYECKUX
PEAKLHM IO YUCTY U COCTABY UCXOJHBIX U
IIOJIyYECHHBIX BELIECTB.

19.TloBTOpEeHUE 1
0000I1IeHIE TT0 TEME
«IlepBoHayanbHBIC
XUMHUYCCKUC TTOHATHUSD)

YMeTb NpUMEHSTh 3HaHUS, YMEHUS U
HAaBBIKH [IPU BBIITOJHEHUU TPEHUPOBOYHBIX
YIPaXXHEHUN U 3aJaHUM.

20.KonTposabHas
padora Nel mo reme:
«IlepBoHaYanbHBIC
XUMHUYeCKHe MOHITHUS.

YMeTh IPUMEHATH 3HAHUS, TIOJTyYEHHBIE
IIPU U3YYEHHUH TEM.

Kuciaopona.
I'openue
( 5 yacoB)

21. Kucnopon, ero
oO011ast XapaKTepUCTUKa
HAXOXKJIEHUE B IPUPOJIC.
Ilonyuenne

KHUCIIOPOJia M €T0
(bu3MYeCKue CBOMCTBA

Kucnopon — XUMHUYECKUH
BJIEMEHT U TPOCTOE BEUIECTBO.
duznyeckue U XUMHUUYECKHE
CBOMCTBA KHCJIOPOJA.
Ilonyyenne ©  TpPUMEHEHHE
KUCJIOPO/Ja.

3HaTh IJIaH XapaKTEPUCTUKU XUMUUYECKOTO
AJIEMEHTA U MPOCTOTO

BEIIECTBA. Y METh XapaKTEPU30BATh
KUCJIOPOJI KAK XUMHUYECKHUM 3JIEMEHT U
MPOCTOE BEUIECTBO. 3aNUChIBATh YPABHEHUS
peakiuii B3auMOJEUCTBUS KACI0pOIa C
MIPOCTHIMHU BEIIECTBAMH.




22. XuMuuyeckue
CBOICTBA KHCIIOpO/a.

Tennosoti 2¢ppexm xumuueckux
peaxyuu. Tlonamue 06 3K30- u

3HaTh OIIPCACIICHUC OKCHU OB, CITOCOOBI MX
IMOJIyUCHUs, UMCTD IIPCACTABJICHHUC O

Oxcunpl. [Ipumenenne. | oH0omepmuueckux  peakyusix. | IPOUECCE OKUCIICHHUS.
Kpyrosoport kucinopoga | KauecTBeHHble  peaknuu  Ha | YMETh COCTABISTH (OPMYIIbI OKCHUIOB,
B IIPUPO/IE. razoo0pa3Hble BEIIIECTBA | HA3BIBATh WX, COCTABISATh YPABHCHUS
(kucmopon). peakIuii MOIy4YeHHs] OKCUJIOB,
pacckas3bpIBaTh O KPYyroBOPOTE KUCIOPOIa
23. Ilpakmuueckas [Tomyuyenue KHCJI0pOJa U | YMeTh o0pamaTbcsi ¢ XUMUYECKON MOCYA0M

paooma Ne3. [1lonyueHune
Y CBOMCTBA KHCIIOPOJA.

W3YyYEHUE €TO CBOMCTB.

1 J1a0OpaTOPHBIM 000PYI0BAaHUEM,
UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U
YMEHHUS B IEATEIBHOCTH U TOBCEIHEBHOM
KU3HU JJ1s1 0€3011aCHOT0 OOpAILEHUS C
BEIIECTBAMU U MaTepUaIaMH.
Hcnonb30BaTh NpuoOpETEHHBIC 3HAHUS U
YMEHHUSI B IPAKTUUECKON IEATEIBHOCTH U
TIOBCETHEBHOM JKM3HHU C IIEJIbI0 0€301acHOr0
oOparneHus ¢ BEIecTBaMy U MaTepuaiaMu
¥ DKOJIOTUYECKH TPAMOTHOTO TTOBECHUS B
OKpYXarUIEH cpelie

24. O30H. AmmoTponus
KHCIIOpOJIa

O3o0mn.

3HaTh ONPECIICHUE ATTIOTPOIIUU U
AJUTOTPOIHBIX MOIU(PUKAIINI KHCIIOPO/Ia,
¢dbu3nUecKue CBOMCTBA 030HA.

25. Bo3ayx u ero cocras.
3amuTa aTMoc(hepHOro
BO3JlyXa OT 3arpsi3HEHUS.

Cocmae 6030yxa

3HaTh COCTaB BO3/yXa, YCIOBUS
BO3HUKHOBEHUS U MPEKPAICHUsI TOPECHHUS,
MEpBI 10 NPEIYNPEKICHUIO IT0KAPOB
YMeTh XapakTepu30BaTh COCTABIISIOIINE
KOMITOHEHTBI CMECH.




Boaopon
(3 yaca)

26.Bonopon, ero oorias
XapaKTepUCTUKA U
HaXOKJCHHUE B TIPUPOJIE.
[lony4yenue Bogoposa.
Mepbl 6€3011aCHOCTH NpU
pabore ¢ BOAOPOIOM

Bonopon — XUMHUYECKUN
BJIEMEHT U TPOCTOE BEIIECTBO.
[Tonmy4yenue BOJIOpO/a B
71a00paTOpHH. llonyuenue

8000p00A 8 NPOMBILULEHHOCHIU.

3HaTh COCTaB MOJIEKYJIBI BOAOPOAA,
OIIPEIECIICHUE BOCCTAHOBUTEIIS

YMeTh 1aBaTh XapaKTEpPUCTUKY BOAOPOAA
KAK 2JIEMEHTA U KaK IPOCTOI0 BEIIECTBA,
YMeTb coOupaTh BOJOPO BHITECHEHHEM
BO3/lyXa, JOKa3bIBAaTh €0 HAJIMYKE,
IIPOBEPATH HA YUCTOTY.

27. Ou3NYeCcKue U
XUMHYECKUE CBOWCTBA
BOJIOpOJA.
[IpumeHenue.

dusznyecKne 1 XUMUICCKUC
CBOMCTBA BOAOPO/A.
IIpumenenue 6ooopooa.

YMeTh onuchIBaTh PU3nUeCcKue u
XUMHYECKUE CBOKMCTBA BOJOPOA,
3alMChIBATh YPABHEHUS PEaKIil. 3HATh
00J1acTH IPUMEHEHUS BOJOPO/Ia C CIIOCOOBI
MOJIyYEeHHS €0 B 1abopaTopuu U B
MPOMBIILIEHHOCTH

YMeTh NPUMEHATH 3HAHMUS, IOJYYEHHBIE
IIPU U3YYEHHUH TEM

28.Ilpakmuueckasn
paboma N4,
«ITonyuenue Bomopona u
HCCJICIOBAHUE €T0
CBOMCTBY.

[Tonyuenue BOZOpOAA 151
W3y4YCHUE ero CBOWCTB.
KauecTBeHHble  peakiuum  Ha
ra3zoo00pa3HbIe BEIIIECTBA
(Bomopo).

YMeTh oOpamaTbesi ¢ XUMUYECKON MOCYA0M
1 J1a0OpaTOPHBIM 000PYI0BAaHUEM,
UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U
YMEHHUS B ICATEIIBHOCTH U MOBCETHEBHOM
YKU3HU U1 6€3011aCHOT0 00paIeHus ¢
BEIIIECTBAMHU U MaTepHaJlaMHu.
Hcnonb30BaTh MpUOOPETESHHBIC 3HAHUS U
YMEHHUSI B TPAKTUUECKOMN AEATETbHOCTU U
ITOBCETHEBHOM JKM3HH C IIEIBI0 0€30I1aCHOr0
oOpallieHHs ¢ BEeNeCTBaMU U MaTeprallaMH




U HKOJIOTUYECKU TPAMOTHOTO MOBE/ICHHUS B
OKpYXKalolllel cpejie .

Boaa. PacTBopbl.
(8 yacoB)

29.Boxa. Metoasl
OMpEJIeNICHUs COCTaBa
BOJbI - aHAJIM3 U CUHTE3.
Bona B npupoze u
CIIOCOOBI €€ OYNCTKH.
Abspanus BOJBL.

Booa 6 npupooe. Kpyzosopom
8000l 8 NPUPOOe.

3HATh KOJIUYECTBEHHBIM M KaUeCTBCHHBIM
coctaB Boabl. COCTaB OCHOBaHMUS,
XUMUYECKHE U (PU3UIECKUE CBOMCTBA BOJBI,
MOHATHE 00 aHAJIU3e M CUHTE3¢ KaK METOdaX
OTIpEICIICHUS COCTaBa BEIICCTR.

YMeTh COCTaBJIATh YPAaBHCHHSI PEaAKIIHH,
JIOKa3bIBaTh XUMHUYCCKHE CBOMCTBA BOJbI

30.Pusnueckue u
XAUMHAYECKHE CBOMCTBA
BoJibl. [Ipumenenue
BOJBL.

Quzuueckue u Xumuieckue
ceoticmaa 800bl. Ilonsmue o
B000POOHOLL CBA3U U ee GNIUAHUU
Ha Quzuueckue ceolcmasa
gewecmes Ha npumepe 800bl.

3HaTh KOJIMYECTBEHHBIN U KaUE€CTBEHHBIN
coctas Bojbl. COCTaB OCHOBAHMSI,
XUMHUYECKHE U (PU3NYECKUE CBOMCTBA BOBI,
NOHATHE 00 aHAJIW3€ U CUHTE3€ KaK METO/1ax
OIIPENIECIICHNS COCTaBa BEILIECTB.

YMeETh COCTaBIATh YPABHEHUS PEAKLINM,
JIOKa3bIBaTh XMMHYECKHE CBOWCTBA BOJBI

31.Boga —
paCTBOPUTEIIb.
PactBopsbl. HachilieHHbie
Y HEHACBILCHHBIE
pacTBOPBHI.
PacTtBopumocCTh BEneCTB
B BOJIE.

PactBopsl. Pacmeopumocms
eewecms ¢ 6ooe. KoHLIEHTpaLys
pacTBOpOB

3HaTh ONPEACIICHUE TTOHATUS «PACTBOPBI»,
BHJIBI PACTBOPOB, CBOMCTBA BOJBI KaK
pacTBOpUTENS

YMeTh OOBSICHITH MPOLIECC PACTBOPEHUS C
TOYKH 3PEHUSA AaTOMHO- MOJIEKYJISIPHOTO
YYECHHUS.




32.MaccoBad 10
PacTBOPEHHOTO
BEIECTBA.

MaccoBas H0JIA paCTBOPCHHOT'O
BCHIICCTBA B paCTBOPC. Pacuer
MaCCOBOU A0JIU paCTBOPCHHOI'O
BCIICCTBA B paCTBOPC

3HaTh OMpE/ICIICHNE PACTBOPUMOCTH.
MacCOBOH JIOJIM PaCTBOPEHHOTO BEIIECTBA.
YMeTh BBIUUCISTh MACCOBYIO JIOJIIO U MACCy
BEIIIECTBA B PACTBOP

MacCOBOH JI0JIM PACTBOPEHHOTO BEIIECTBA.
YMeTh BBIYUCISATh MAaCCOBYIO JIOJIIO U MAcCCy
BEIIECTBA B PaCTBOP.

33.Pemienne pacyeTHBIX
3anau «Haxoxnenne
MacCOBOH JIOJIHA

3HAaTh OompeeNieHne paCTBOPUMOCTH.
MacCOBOH JI0JIM PACTBOPEHHOTO BEIIECTBA.
YMeTh BBIYUCISTh MAaCCOBYIO JIOJIIO U MACCy

PacTBOPEHHOTO BEIIIECTBA B PACTBOP
BEIIICCTBA B MAacCCOBOM JI0OJIM PACTBOPEHHOI'O BEIIECTRBA.
pacTBope. YMeTh BBIUUCIATh MACCOBYIO JIOJIIO U MAcCCy
Brrancienue maccobl BEIIIECTBA B PACTBOP.

PacTBOPEHHOTO

BEIIECTBA U BOJIbI IS

MPUTOTOBJICHUS

pacTBOpa ONpeAeICHHON

KOHIICHTPAIT

34. Ilpakmuueckasn [IpuroToBieHue pacTBOPOB C | YMETh MPUTOTABIMUBATH PACTBOP C

paboma Nos, ONPENECICHHON MacCOBOW JIOJIEW | ONPEIECICHHON MacCOBOM JI0JIEH
[TpuroroBieHue PacTBOPEHHOTO BEIIIECTBA. PAacCTBOPEHHOTO BEIIECTBA, YMETh
pPacTBOPOB COJIEU C oOparaThCsi ¢ XUMHYECKOU MOCY 10N U
onpeaeIeHHOM 1a060paTOPHBIM 000PYAOBAaHUEM

MAacCOBOM JI0JIEn YMeTh peniats 3aJ1a4i Ha ONPEACTICHUE
PaCTBOPEHHOTO MacCOBOM JIOJIM ¥ MacChl paCTBOPEHHOTO

BCIICCTBA.

BCIICCTBA.




35.IToBTOpEHUE U
0000I1IEHNE IO TEMAM
«Kucnopony,
«Bomopon», «Bona.
PactBOpbD).

YMeETh NPUMEHSATH 3HAHUSI, YMEHUS U
HAaBBIKU TP BBIIIOJIHEHUU TPEHUPOBOYHBIX
VIIPOKHEHUHN U 3aIaHAN

36.KonTposbHas
padora Ne 2 o remam
«Kucaopon»,
«Boxopoa», «Bonaa.
PacTBOpbI».

YMeTh IPUMEHATH 3HAHMUS, IOJyYEHHBIE
IIPU U3YYEHNUH TEMBL.

KoJyimyecTBeHHDBIE
OTHOILIEHHSA B
XHMHUH

(4 yaca)

37.Moub — enuHuUIA
KOJINYECTBA BEILIECTBA.
MonspHas macca.

Momp — CANHHUIA KOJIHNYCCTBA
BCIICCTBA. MOJ'IHpHaH Macca.

YMETh BEIYUCHATH KOJIMYECTBO BEIIECTBA
WJIM Maccy MO KOJIMYECTBY BEUIECTBA WIIH
Macce peareHTOB Win
MPOIYKTOB pEaKIINU

38.BerunciaeHus mo
XUMHYECKUM
YpaBHEHUSIM.

BerunciaeHuss mo XHMHYCCKUM
ypaBHEHUSM KOJIMYECTBA,
o0ObeMa, Macchl BellecTBa IIO
KOJIMYECTBY, 00BEMY, Macce
pearecHTOB ~ WJIM  MPOAYKTOB
peaKIuu.

YMeTh NPUMEHSTH 3HAHUS, TOJTYUYCHHBIE
MIPY U3YYEHUH TEMBI
YMeTh peniath TPOCTEUIINE 3a/1a9U

39.3akon ABorapo.
MounsipHbIil 00BEM Ta30B.

3akoH ABoragpo. MonspHbIit
00beM ra3os.

3HaTh ONpEACICHUE «MOJISIPHBIN 00BEMY,
CYIIHOCTh 3aKOHa ABOTaJpo

YMeTb HaxoIUTh 00bEM rasa 1mo
M3BECTHOMY KOJIMYECTBY BelllecTBa (1
IPOU3BOIUTH OOPATHBIE BEIYUCIICHUS.

40.0THOCUTEIbHAS

OOBbeMHBIE OTHOIIICHHUS T'a30B

3HATh ONPEICIICHUE TOHITHUS




IINTIOTHOCTB I'a30B
OOBEeMHBIC OTHOIIICHUS
ra3oB IIPpU XUMHUYCCKUX
PCaAKIUAX

IMIpu XUMHWYCCKUX PCAKIIHAX.

«OTHOCUTEJIbHAS TUIOTHOCTH Ta30B»
YMeTb BHIYUCISTH OTHOCUTEIBHYIO
IJIOTHOCTH Ta30B Y METh MPOBOJIUTH
pacyeTsl Ha OCHOBE YpaBHEHUN peakluid,
HaXOJIUTh OOBEM rasza o KOJIM4eCTBY
BEIIECTBa, MacCe WM 00BEMY OJTHOTO U3
pEareHTOB WJIY MPOJYKTOB PEAKIIUU

Ba:kneiimue
KJIACChI
HEOPraHMYeCKHUX
COoeIMHEHU

( 12gacoB)

41.0OKxcunmr:
KJ1accudukanus,
HOMEHKJIaTypa,
CBOMCTBa, MOJy4YCHHE,
IIPUMCHCHHE.

Oxkcupel. Knaccudukanms.
Howmenknatypa. Qusuueckue
CBOUCMBA OKCUO0B. XUMHYECKHUE
CBOWCTBA OKCUJIIOB. [lonyuenue u
npuMeHeHue OKCUO08.

3HaTh KJacCU(UKALIMIO HEOPTaHUYECKUX
coenuHeHun. OnpeneneHne u
KJ1accuduKaiuo okcuoB. Ux ctpoeHue.
CBolicTBa

YMeTh Ki1accupuIUpoBaTh MO COCTaBy U
CBOMCTBaM HEOPraHUYECKHUE BEIIIECTBRA,
JIOKa3bIBaTh XMMHYECKHE CBOMCTBA
KHCJIOTHBIX 1 OCHOBHBIX OKCHJIOB,
3aIIMChIBATh YPAaBHEHUS PEaKIUit

42 T'uapoKCHIBI. OcHoBanusi.  Knaccuduxkanus. | 3HaTh onpeesieHne U KiacCupuKaimio
OcHoBaHus: Howmenxknarypa. ocHoBaHMW. PHU3NYECKUE CBOKCTBA.
KJ1accudukanus, YMeTs JoKa3bIBaTh XUMUUYECKHE CBOICTBA
HOMEHKJIATypa, OCHOBAHHWM. 3aIllMChIBATh YPABHEHUS
IIOJIy4YECHUE. peaKuuu .

43. XuMru4yeckue Du3zuueckue ceoticmea | 3HATh ONpeJeieHNEe U KITacCU(UKAITUIO
CBOWCTBAa OCHOBaHM. OCHOBAHUI. ocHOBaHuU. OU3NUECKHE CBOWCTBA.
Peaxuus nenrpanusauuu. | [lonyuenue OCHOBaHUU. | YMETh I0Ka3bIBATh XMMUYECKHE CBONCTBA
Oxkpacka UHIUKATOPOB B | XUMHUUECKHUE CBOMCTBA | OCHOBaHU. 3alUChIBaTh YPaBHEHUS
MICJIOYHOHN U OCHOBAHUIA. peaKIuu.

HEUTPAIBHOM Cpelax.

IIprmMeHeHrne OCHOBAHUM.

Peaknust HeuTpamzanum.

Pa3BuTre MOHOJIOTUYECKOU U
JTAAJIOTUYECKON PEUYr, YMEHUS BBIPAXKATh




CBOM MBICJIA U CTIOCOOHOCTH BBICITYIIIHBATh
co0eceTHNKa, TOHUMATh €r0 TOUKY 3pSHHUS,
IpU3HABATh MPABO JIPYTOro YeJIOBEKa Ha
WHOE MHEHHUE;

OcBoeHue MpueMoOB JEHCTBUN B
HECTaHJAPTHBIX CUTYAIUsX, OBJIAJICHUE
IBPUCTUICCKUMH METOJAAMH PEIICHUS
npo0JieM

44. AMpoTepHbIE OKCHIBI
U THUJIPOKCHU/IBI.

llonyuenue OCHOBAHUU.
XUMHYECKUE CBOICTBa
OCHOBAaHUMU.

Peakuus HenTpanuzanuu

3Hath onpezeneHrne ampoTepHOCTH OKCHIA
Y THJIPOKCH/IA, TIEPBHIC TTOTIHITKH
KJ1acCU(UKAIIUN XUMHUYECKUX DJIEMEHTOB.
YMeTh 3KCIEpUMEHTANILHO J10KA3bIBATh
aM(}OTEpPHOCTh TUAPOKCHUIOB

45.Kucnotsl. Cocras.
Knaccuduxanmus.
Howmenknarypa.
[lony4yeHne KACIIOT.

Kucnotsl.
Howmenknatypa.
CBOUCMBA KUCTIOM.
llonyuenue  u
Kucaom.

Knaccuduxarusi.
Duszuueckue

npumeHerue

3HaTh ONpEICICHNUE KUCIIOT, UX
kiaccudukanuo. duznyueckue CBONUCTRA.
VYMeTh n1oKa3bIBaTh XUMUYECKHE CBOMCTBA
KHUCJIOT. 3alMChIBaTh YPAaBHEHUSA
XUMHUYECKUX PEaKIun

46. XUMHUYECKUE

XUMHUYECKUE CBOMCTBA KHUCJIOT.

3HaTh OIIpCACICHUC KHUCJIOT, UX

CBOWCTBA KHUCJIOT NuaukaTtopsl. N3menenue | knaccudukaiuio. Guznueckue CBOMCTBRA.
OKpPAaCKH UH/UKaTOPOB B | YMETh JOKa3bIBaTh XUMHUYECKHE CBOWCTBA
Pa3IMYHBIX Cpeaax KHCJIOT. 3alChIBaTh YPaBHEHUS
XAMUYECKUX PEAKIIHI
47.Conu. Comu. Knaccuduxanus. | 3Hath onpeneneHue u KiaccuUKauio
Knaccuduxanus. Homenkiatypa. Duzuueckue | conert (HEKOTOPbIE CIOCOOBI MOTYUYEHUS




Howmenxkiarypa.
CrniocoObl osTy4eHus
cosien

ceoticmea coneu. llonyuenue u
npuUMeHeHue CoJlel.

coJIeH)
YMeTb 10Ka3bIBaTh XUMUYECKHUE CBOWCTBA
coJield. 3anKchIBaTh YpaBHEHHUS PEAKIIUM.

48.CBoiicTBa conei

XUMHUYECKUE CBOWCTBA COJIEH.

3HaTh OMpeesIeHNe U KIacCU(PUKAITIIO

bvimosas Xumuueckasi | conei (HEKOTOPbIE CIIOCOOBI MOTYyUEHHUS
2PAMOMHOCMb. coJieil)
YMeTh I0Ka3bIBaTh XUMUYECKUE CBOMCTBA
CoJIel. 3anuChIBaTh YPABHEHHUSI PEAKIINH .
49.I'enetndeckasi cBsi3b | ['eHeTHdeckass CBsI3b  MEXIy | YMeTh npuMeHATh 3YH, momyueHHsie pu
MEK/ly OCHOBHBIMU KJIacCaMu HEOPraHUYECKUX | U3ydeHUH TeMbl Ne5. B Xo/e BBIIOIHEHUS
KJ1accaMHu COCIMHECHUM. IIpobnema | TPEHUPOBOYHBIX YIPAXKHEHUN U 3aJIaHUN.
HEOPTaHUYECKUX be3onacrHoeo UCNnonb306anusl | 3HATH MOHATUE TEHETUYECKOU CBSI3U. Y METh
COCIMHEHUN gewjecmes U Xumu4yeckux peakyuii | OCyIEeCTBIATh UEMOYKH IPEBPALLECHNU.

6 NOBCEOHEBHOU HCUZHIU.

50.IIpakmuueckasn Pemienne sKcnepMMEHTANBHBIX | YMETh 00palaThCs ¢ XMMUYECKOM MOCya01

paooma Ne6. PeuieHne 3anay 1o Teme «OCHOBHBIE | U 1a0OPATOPHBIM 00OPYAOBAHKEM,

AKCIIEPUMEHTAIbHBIX KJ1ACChI HEOPraHWYECKUX | UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U

3a/1a4 Mo TeMe COEIMHEHUID. YMEHUS B JEATEIbHOCTH U MTOBCEIHEBHON

«OCHOBHBIE KJIACCHI YKU3HU 151 0€3011aCHOT0 00paIieHus ¢

HEOPTraHUYECKUX BEILLECTBAMH U MaTepUalamMHu.

COEIMHEHUI Hcnonw3oBath mpuoOpeTeHHBIC 3HAHUS U
YMEHUS B IPAKTUYECKON AEATENBHOCTH U
MIOBCEIHEBHOM JKM3HHU C 1IeJIbI0 0€30I1acHOI0
oOpallieHus C BeIIeCTBaMU U MaTepuaiaMu
Y 3KOJIOTMYECKH TPAMOTHOT'O MOBE/ICHHUSI B
OKpYXarouen cpeae.

51.IloBTOpEHKE N IIpobrema be3onacnoco | YMETb MPUMEHSITh 3HAHUSI, YMEHHUS U




0000111eHHE 10 TEME UCNONb308aHUSL  8euwjecm8 U | HAaBBIKY MPH BBINOJHEHUH TPEHUPOBOYHBIX
«BaxHenume KIacchl XUMUYECKUX peaxyu 8 | YIpOXXKHEHUN U 3aJJaHU M.
HEOPTaHUYECKHUX Nno6CeOHe8HOU HCU3HUL.
COEIMHEHUI Toxcuunvie, 2opodue u
83pPbIBOONACHDbIE geujecmaa.
bvimosas XUMUYECKasl
2PAMOMHOCMb.

52 KoHTpoJbHast
padora Ne3 o reme:
«OCHOBHBIE KJIACCHI
HEOPIraHUYeCKUX
COeIMHEHHID)

YMeTb NpUMEHSATh 3HAHUS, OJTYyYEHHbIE
IIpU U3y4eHnHu paszaena « CKopocTh
XUMHAYECKUX PEAKINNA. XUMUYECKOE
paBHOBECHUEY.

IMepuognueckuu
3aKOH U CTPOEHHE
aroma (6 yacoB).

53.Knaccudukanms
XUMHYECKHX IJICMEHTOB.
[TonsTue o rpynmnax
CXOJHBIX DJIEMEHTOB.

3HaTh ONPEAEICHUE IEPUOANIECKOTO
3akoHa. OnpeeneHre nepuoaa, 3HaueHue
MOPSIAKOBOTO HOMEPA.

54.Ilepuonnueckuii
3akoH /. 1.
Meunpneneena.
[lepunonuueckas Tabauna
XUMHUYECKHUX 3JIEMEHTOB
J. 1. MenpaeneeBa

[Tepnonnueckuit 3axon 1.1.
Menpeneena. [lepuoanueckas
CHCTEMA XUMHUUYECKUX DJIEMEHTOB
.. Menpaeneena

3HaTh ONPEICICHUE MEPUOINIECKOTO
3akoHa. OnpeesieHue nepruoia, 3 HaYCHUe
MOPSIKOBOIO HOMEPA.

VMeTh 00BACHITHL U3MEHEHHE CBOMCTB
2JIEMEHTOB U UX COCJIMHCHMH, 3HATH
MIPUYUHY 3TOTO.




55.CTtpoenue aToma.
CocTaB aTOMHBIX SA€EDP.
M3oTtonbl. XuMU4YeCKUH
DJIEMEHT — BH]I

aToMa C OJUHAKOBBIM
3apsaoM sipa

CrpoeHnue atoma: sapo,
SHEPreTUYECKUI YPOBEHb.
Cocmag sa0pa amoma: npomoHbl,
Heumpouwsl. 30monbi.

3HaTh CTPOEHUE aTOMAa, COCTAaB AaTOMHOIO
sanpa. OnpeneneHre U30ToNnoB,3 BUAa
W3Ty4EHU N

YMETh ONUCHIBATH XUMUYECKHUM JJIEMEHT C
TOCKH 3pEHUS CTPOCHUS aTOMa, HAXOAUTh
YEPThI CXOJCTBA U OTJIMYMS Y U30TOIOB.

56.Pacnionoxxenue
3JIEKTPOHOB 10
HEPTEeTUYECKUM
ypoBHsIM. COBpeMEHHas
(bopMyaupoBKa
NEPUOANYECKOTO 3aKOHA

@OU3NYECKUI CMBICIT AaTOMHOTO
(MOpSIKOBOTO) HOMEpPA
XMMHUYECKOT0 3JIEMEHTA, HOMEPA
TPYIIbI U TIEpUoa
MEPUOINYECKON CUCTEMBI.
CrpoeHne 3HepreTuYecKux
ypOBHEM aTOMOB nepBbIX 20
XUMHYECKUX DJIEMEHTOB
nepuoauueckon cucremsl .M.
MenpeneeBa. 3aKOHOMEPHOCTH
W3MEHEHUS CBOKWCTB aTOMOB
XUMHUYECKUX IJIEMEHTOB U UX
COCIMHCHUW Ha OCHOBE
MOJIOXKEHUSI B IEPUOIUYECKON
cucreme JI.11. Menneneea u
CTPOEHHUS aTOMA.

3HaTh PaCHOJIOKEHHE IIIEKTPOHOB I10
CJ0AM, (POPMBI STEKTPOHHBIX OPOUTAIIEH,
3HATh O NEPUOJIUYECKUX U3MEHEHUAX
XUMHAYECKUX CBOMCTBAX B 3aBUCUMOCTH OT
YHUCJIa JIEKTPOHOB B HAPYKHOM
3JIEKTPOHHOM CJIOE.

YMeTh 3alMCBhIBaTh CTPOCHUE aTOMOB
AJIEMEHTOB IIEPBBIX YETHIPEX NIEPUOOB,
3aMUChIBATh JIEKTPOHHBIE (POPMYIIBI U
JJIEKTPOHHBIE STYEHKU I AaTOMOB
AJIEMEHTOB 3TUX NIEPUOIOB.

57.3HaueHue
MEePUOANYECKOIO 3aKOHA.

Hayunsie nocrmxenus /1.

3nauenue [lepuoanueckoro
3akoHa JI.1. Menneneena

3HaTh POJIb MEPUOTUUECKOTO 3aKOHA JJIS
pPa3BUTHUSI HAYKHU, TEXHUKH, 111 0000IICHUS
W3BECTHBIX (DaKTOB M OTKPBITHS HOBBIX:




H. Menneneena 3HATh OCHOBHBIE dTaIbI KU3HU U
nesitenbHOCTH [[.M.Menneneena.

58.I1oBTOpEHUE U YMeTh NIPUMEHSATH MTOIyYEHHBIE 3HAHUS IIPU
0000IIeHHE 110 TEME: nu3yyeHnu teme « [leprnoanueckuii 3aKk0H U
[lepuonnueckuii 3aK0H U NEPUOJNYECKAs CUCTEMA XUMUYECKHUX
IIEPUOANYECKAS] CUCTEMA sanemenToB J[.M.MenneneeBa. CtpoeHue
XUMHUYECKUX IJIEMEHTOB aToMay.

. . Menneneena.
CrpoeHnune aroma.

Crpoenune 59.05eKTpoOTpUTIATENbH | DIeKMpooOmpuyamenibHOCmb 3HaTh ONPEACICHNE XUMUYECKOMN CBS3H.
BelllecTBA. OCTh XUMUYECKHUX amomo8 XUmMU4ecKux DIIEKTPOOTPULIATENBLHOCTh. KoBaIeHTHAA
XuMuveckas cBsi3b | JJIEMEHTOB anemenmos. [louamue o MOJISIpHAsT U HETIOJISIpHAs CBSI3U, SHEPTUs
(8 yacoB) B8000POOHOLL C8A3U U ee GIUSAHUU | CBS3U.
Ha guzuueckue ceolcmasd YMeTh onpenenarTh pa3iniyHble BUAbI
seujecme Ha npumepe 800bl. KOBAJICHTHOU CBSI3H, 3alHChIBATh CXEMBbI
WNonnas cBsi3b. Metannuyeckas | 00pa3oBaHUs BEUIECTB C KOBAJIECHTHOM
CBS3b. IIOJIIPHOW U HETTOJISIPHOM CBSI3BIO.
60.KoBasieHTHAas CBS3b. KoBanenTHast xumMudeckas 3HaATh ONPEACICHNE XUMUYECKOMN CBSA3H.
[TongapHas 1 HENOJISIpHASA | CBSI3b: HEMOJISIPHAA U MOJISIpHASA. | DJIEKTPOOTpULIATENbHOCTh. KoBaneHTHas
KOBAJICHTHBIC CBS3U MOJISIPHAST U HETIOJISIpHAs CBSI3U, SHEPT U
CBSI3H.

YMeTh OnpenenaTh pa3iniHbIe BUABI
KOBAQJICHTHOM CBSI3H, 3aIMChIBATh CXEMBbI
00pa3oBaHUsI BEUIECTB ¢ KOBAJICHTHOM
IIOJIIPHOM U HENIOJISIPHOM CBSI3BIO




61.MoHHAas CBI3b

HNonHas cBA3b.

3HaTh OIpe/ielieHue NOHHOM CBSI3H,
MEXaHU3M ee 00pa30BaHMsl, IOHATHE O
CTEIIEHU OKHUCJICHUSI.

YMeThb onpenensiT MOHHYIO U KOBAJICHTHYIO
CBSI3U B PA3JIMYHBIX BEILIECTBAX, COCTABIISThH
CXeMbI 00pa30BaHN HOHHBIX COSTMHEHUH.

62. Kpucrannmmgeckoe
CTPOEHUE BEIECTBA.

Tunwi Kpucmaiilu4eCKux
peutemox (an’ZOMHCl}Z,
MONEKYIIAPHAA, UOHHAA,
MemaﬂﬂulleCKa}Z). 3asucumocms
4)1431/['{607(’1/[)( ceolicme eeuyecne
om muna KpucmaﬂﬂuquKod
peuitemKu

63.BajieHTHOCTD 1
CTEIIEHb OKUCJICHUS.

[IpaBuna onpeneneHus

CTEIEHEN OKUCIIEHUS

CreneHb OKHUCIICHHS.
OnpeneneHue CTeNeHU
OKHCIICHHS aTOMOB XMMUYCCKHUX
3JICMEHTOB B COCIMHCHUSX.

YMeTb OIIpCACIIATE BAJICHTHOCTHU U CTCIICHHU
OKHUCJICHHA 3JICMCHTOB

2JIEMEHTOB.

64.OKuCINTENLHO- Oxkucmurens. BocctaHoBuTenb. | YMeETh COCTaBIISITh OKHUCIUTEIHHO-
BOCCTAaHOBHUTEJILHEIE CyliHOCTb OKUCIUTENBHO- BOCCTAHOBUTEJIBHBIE PEAKIIUU, OTIPEILIATh
peaxkuuu BOCCTaHOBHUTEIBHBIX PEAKIIUMN. OKHCJIUTENb U BOCCTAaHOBHUTEIb.

Kiraccudukanuss XuMH4IecKux
pPEAKUHM IO U3MEHECHUIO
CTCIICHEW OKHUCJICHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB

65.[1oBTOpEHUE 1
0000IIIEHNE 10 TEME:
«CTpoeHue BeneCTB.

YMeTh IPUMEHATH 3HAHUS, YMEHUS U
HAaBBIKH [IPU BBIITOJHEHUN TPEHUPOBOYHBIX
YIOPAXHEHUN U 33JaHUM.




XHUMHYECKas CBSI3b

66.UTorosas
NPOMEKYTOYHAS
arrecraums B popme
KOHTPOJIbHOM pabOThI

YMeTh IMPUMCHATDH ITOJTYUCHHBIC 3HAHUA ITPH
HN3YyUYCHUU TCMC.

14.Xumusa n
JKU3Hb (24.).

67. Yenoek B Mupe
BEIIECTB, MATEPUAIIOB U
XAMHUYECKUX PEaKInun
XUMHUS U 310POBbE

IIpobnema bezonacnoeo
UCNONb308aHUSL  geujecms U
XUMUYECKUX peaxkyuti 8
Nn06CeOHe8HOU JHCUZHU.
Toxcuunvle, eoprouue u

63Pbl600ONACHbLE 6eUleCcmaed.

68. briToBas
XUMHUYECKAS
I'PAMOTHOCTb.

bvimosas xumuueckas
cpamomHocmeo.

15. O6001mIEeHNE
Kypca xumuu 8
KJacca — 2 gyaca

69.0OcHOBHEIE
XUMHUYECKUE TTOHATUA U
3aKOHBI

O06001aTh ¥ CUCTEMATU3UPOBATH 3HAHUSI 110
TEME

70 OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COE€IMHEHUN.

O06001aTh ¥ CUCTEMATU3UPOBATH 3HAHUSI 110
TEME




TemaTuyeckoe NJIAHUPOBAHME N0 XUMHU
9 Kiacce

Coctasneno B cootBercTBrH ¢ @I'OC OOO u Ha ocHOBe [IprMepHOii OCHOBHOM 00pa30BaTeIbLHONM MTPOTrPaMMBI OCHOBHOTO
obmero oOpaszoBaHusi (og00peHa pemeHrueM (GeepaabHOro y4eOHO-METOAMYECKOr0 00beAMHEHUS M0 00IIeMy 00pa30BaHMUIo,
npotokosl Nel/I15 ot 08.04.2015), a Takke Ha ocHOBe aBTopckoil mporpammbl ['apa H.H., «Xumusa. Paboune mporpammsi.
[Ipeametnas sunus yueOHukoB [.E.Pym3utuca, ®.I'. ®enpamana 8-9 knaccel: yueO. mocobue misg 001meodpas3oBar.
opranm3ammii/ H.H Iapa. - 3-u3n.,nmepepa6.-M.: IIpocsemenue, 2019. -48c. — ISBN 987-5-09-065302-2»

PaGouas mnporpamma mnpeaycMaTpuBaeT pealu3alyi0  Y4eOHUKOB, PEKOMEHJOBAaHHBIX K HCIOJIb30BaHUIO B
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Paznen, Tema OcHOBHBIE 2JIEMEHTHI cojiepkanusi | Busbl yueOHOM HesITENbHOCTH
KOJINYECTBO o ®I'OC OO0
4acoB
Mmuorooopa3ue | 1Ctpoenue aToma. Crpoenue atoma. fAnpo (mpoTonsl, | COCTaBISATh CXEMbI CTPOCHUS
XUMHUYECKHX XuMHUecKas CBA3b. HEHUTPOHBI) u JIEKTPOHBI. | aToMOB X.D. (Nel-20);
peaxumii (15 +2) | CtpoeHue BeniecTa N3otonbl. CtpoeHne 351eKTpOHHBIX | COCTaBIATH YpaBHEHUS
o0osioyek aToMOB MepBbIX 20 | FEHETUYECKON CBSA3M  MEXIY
3JIEMEHTOB [Iepronnyeckoii | OCHOBHBIMHU KJIacCaMHU
cuctemsl JI.1. Menpeneena. HEOPraHUYECKUX BEILECTB;
Crpoenue MoJIeKyIL. | OOBACHATh GU3NYECKUN CMBICIT
XuUMHUYECKast CBS3b. Tunel | nopsiakoBoro  Homepa X.0.,




XAMHYECKUX CBsI3€i: KOBAJICHTHAsS
(moJisipHast ¥ HEMOJIIPHAs ), MOHHAS,

HOMEpA TPYIIILI U MepUo/a;
OOBICHATH CXOJICTBO U

MeTaJuInJecKasl. [TonsiTne O | pa3Inyue B CTPOEHUM aTOMOB
BaJICHTHOCTH " crenenu | X.0.;
OKHCIICHHS. OOBSCHATP  3aKOHOMEPHOCTH
W3MEHEHMS CBOMCTB X.0.;
XapaktepuzoBaTh X.J. MaJbIX
NEPUOJIOB, KaJusl U KaJbLUs;
2 Knaccel OcHOBHBIE KJ1accsl | Onpenenars NPUHAIIEKHOCTD
HEOPTraHUYECKUX HEOPTraHWYECKHUX BELIECTB. HEOPraHWYECKUX BEUIECTB K

coenquHeHni. CBOMCTBA
BEILIECTB

OTIpe/IEIEHHOMY KJIacCy;
XapakTepu3oBaTb XUMHUYECKHE
CBOICTBa HEOPraHUYECKUX
BELIECTB Pa3JIMYHbIX KIJIACCOB;

Boruncnsate KOJINYECTBO
BEIIIECTBA, 00bEM UJIM MacCCy IO
KOJIMYECTBY BEILECTBA, O0OBEMY

WM Macce pPEareHToB WU
MPOJAYKTOB PEaKIINH;
CocCTaBiAaTh T€HETUYECKUE

pAabl METAJLJIa 1 HEMCTAJLJIA,




3.Knaccudukanms
XUMHUYECKUX PEAKIIUM.
OKHUCIUTEIIFHO —
BOCCTAaHOBHUTEJIbHEIE
peakiuu

Knaccuduxanus XUMUYECKUX
peakiuit 1o Pa3IMYHBIM
MpU3HAKaM: U3MEHEHMIO CTEleHeu
OKHUCJICHUS aTOMOB XHMMHYECKHUX
AIIEMEHTOB.  DJIEKTPOJIUTHYECKAS
JUCCOoManusl.  DIEKTPOJIUTBL U
HedsiekTponuThl. Monbl. KaTnonsr
U aHWOHBL. Peakuum HMOHHOIO
oOMeHa. YcClOBHS  MPOTEKAHUS
peakiui WOHHOT'O oOMeHa.
DNEeKTPOIIUTAYECKAS. JTUCCOLUALINS
KHCJIOT, IIIEJI0YEH U COJICH.

3HaATh NOAXOJBI K
KJIacCCU(TKAIIUA XUMHUUECKUX
peakiui. YMETh ONpPEeAcsiTh
CTCIICHU OKMCJICHUS
XUMHYECKHX DJIEMEHTOB. 3HATH
MTOHSITUE MPOLIECCOB OKUCIIEHUS
1 BOCCTAHOBJICHUS.

4 PaccTaHoBKa

K03 HUITHEHTOB
METOJIOM DJIEKTPOHHOTO
Oaianca.

Crenenb okucieHusa. OnpeaenaeHue
CTCIICHU OKHMCJICHUS aTOMOB
XAMHYECKHUX DJIEMEHTOB B
coeqnHeHNAX. OKHUCIINTEND.
Boccranosurens. CymHOCTb
OKHCJIUTENLHO-
BOCCTAHOBUTEIBHBIX pPeaKIui

Ywmerts onpenensate OBP.
3HaTh CYIIHOCTh METOa
AJIEKTPOHHOTO OajilaHca Mmpu
paboTe C ypaBHECHUSIMU
XUMHUYECKUX pEaKIui

5.TemnoBoii 3pdext
XUMHUYECKUX PEAKIUH.
DK30- 1
SHIOTEPMUYECKHE
peakiuu

Knaccudukanms XuMudeckux
pEaKUU IO pa3IUYHBIM
MpU3HAKaM: TIOTJIOMEHUIO WITH
BBIJICJICHUIO DHEPTUU. Tennosot
aghpexm xumuueckux peaxyuti.
Ilonamue 06 3x30- u
SHOOMEPMUUECKUX PEaAKYUSIX.

3HaTh Ba)KHEHIIINE XUMUUYCCKHUEC
MOHSTHUS: TEII0BOU A PexT
XAMHUYECKOUN PEaKIINH,
KJIacCU(UKAITASI XUMHICCKHUX
pEaKIU 1O TEIIOBOMY
addekty. YMeTh pemiath
pacueTHbIE 3a/1a4uu 110
TEPMOXUMUUYECKUM YPaBHEHUSIM




6. CkOpOCTh XUMHYECKUX

[lonsitue o CKOpPOCTH XUMHUYCCKUX

3HaTh BaXKHEHIIINE XUMHUUYECKHUE

peaKLHil. peaKuuii. MIOHSITUSA: CKOPOCTh
ITepBoHayanbHbIC XUMHYECKUX PEaKINil, KaTaaus
MPEJICTABICHUS O UccnenoBath ycioBus,
KaTaam3se. BIIMSIFOIIME HA CKOPOCTh
XUMHYECKUX pEaKIun
7.Bxoasias DaKTOPHI, BIUSAIONIME HA CKOPOCTh | YMETh NPUMEHSThH 3HAHUS,
MPOMEKYTOUYHAS XAMHUYECKOM peakiuu. [IoHsTHE 0 | MOJIyYEeHHBIE IPU U3YUYCHUU

arrectanus B popme
KOHTPOJIbHON pabOThI

KaTaJIn3aTope.

TEM

8.IIpakmuueckasn
paboma Ne 1.

N3yuenue BausHUSA
YCJIOBUM IIPOBEICHUS
XAMUYECKHUX PEaKIUi Ha
ee CKOpOCTh

YMeTh 0OpamaThes ¢
XUMHUYECKOU MOCyA0U U
71a00paTOPHBIM 000PYIOBaHUEM,
UCIIOJIH30BATh IPUOOPETCHHBIC
3HAHHS U YMEHUS B
NeSTeTLHOCTH U IMMOBCETHEBHON
KU3HU 151 0€3011acCHOTO
oOpallleHusI C BELIeCTBaMU U
Marepuanamu. Mcrnonp30BaTh
npuOOpETEHHbIEC 3HAHUS U
YMEHUS B IPAKTUYECKON
JESATeTLHOCTH M ITOBCETHEBHOM
’KH3HHU C IIEJIBI0 0€301acHOTO
oOpallieHHsI ¢ BEIeCTBaMH 1
MaTepuasaMH M 3KOJOTUYECKH
IPaMOTHOTO TIOBEACHUS B
OKPYXKaKUIEH Ccpelie




9.00paTumsle U
HEOOpaTUMBIC PEaKInH.
[ToHsITHE O XUMUYIECKOM
PaBHOBECHH.

O06001aTe 3HaHUS O
pacTBopax, IPOBOJIUTH
HaOJII0JICHHS 32 MPOXOXKICHUEM
XUMHUYECKUX PEaKIIUi B
pacTBopax. 3HaTh BaKHEUIIINE
XMMUYECKHE TTOHSITHS:
00paTUMOCTh XUMUYECKHUX
pEaAKLNM, XUMAYECKOE
paBHOBECHC

10. CymnocTts nponecca
BJICKTPOIUTUYECKOU
JIMCCOLIMAIIAH.
Jncconuanus KUCIoT,
OCHOBAHHUE U COJICH

QHGKTpOJ'II/ITI/I‘-ICCKaH Aucconuanms.

SJ'IGKTpOJII/ITBI " HCOJICKTPOJUTHI.
HMownsl. KaTHOHBI 1 aHHOHBI.

DJIEKTPOIUTHYECKAS JUCCOLIUAIUS
BEIIECTB B BOJIHBIX pacTBOpax.
DJIEKTPOIUTHI U HEJICKTPOIUTHI.
Honrbl. KaTnOHBI 1 aHUOHEL.

DIEeKTPOIUTHYECKAs TUCCOIIUALIMS
KHCJIOT, IIIeJI0YeH U COJICH.

3HATh BaXKHEHUIIINE XUMHUUICCKIE
TMOHSATHSA: TUCCOIMAIINS,
AJIEKTPOJIUT, MEXAHU3M
MpoILecca JUCCOIUALUH.
YMeTh 3aKucChiBaTh YPABHEHUS
JIMCCOIAIINY KUCIIOT,
OCHOBAHUM U coJjiel 3HATh
OTpeIeJICHUE TOHITHUS
«PacTBOPBI», BUJBI PACTBOPOB,
CBOICTBA BOJBI KaK
pacTBOpPUTENA

YMeTh O0BACHATH MPOIIECC
PacTBOPEHUSI C TOUKH 3PEHUS
aTOMHO- MOJIEKYJISIPHOT'O
YUYEHHUS

11.CuipHBIE U ci1a0ble

3HaTh BAXKHEHIIINE




91eKTpoauThl. CTEICHb
JIUCCOLIMALIAH.

XUMHUYECKHE TTOHATHUS:
JIMCCOIUAIINS, JICKTPOJIUT,
MEXaHM3M Ipoliecca
JIUCCOIAAIIHH.

YMeTh 3anuchiBaTh ypaBHEHUS
JIMCCOITHAIINT KHUCJIOT,
OCHOBAHUM M COJEH

12.Peaxyy HOHHOTO
oOMeHa U yCJIOBUS UX
MIPOTEKAHUS

Peakmum nonnoro ooMeHa.
YcnoBus npoTeKaHus peakuun
HOHHOTO OOMeHa.

VYMeTh 3anuchiBaTh
YpaBHEHUS XUMUICCKUX
peakuuii B HFOHHOH (opme.
3HaTh YCIOBUS MPOTEKAHUS
XUMHUYECKUX PEAKIIUN 10 KOHIIA

13.Xumnueckue
CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUUECKUX
COCJIMHECHUI B CBETE
npencrasiaeHuit TOJ u
OBP

DIEeKTPOIUTHYECKAs TUCCOIIUALIMS
KHCJIOT.

DIEeKTPOIUTHYECKAs TUCCOIIUALIMS
IIeJoueH .

3HaTh XMMHUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIMHEHUI.
YMeTh 3anuchiBaTh ypaBHEHUS
XAMUYECKUX PEAKIIUN B
MOHHOMI (popme, MPUMEHSTh
METOJI DJICKTPOHHOTO OaraHca
npu Hanucanuu OBP

14. XuMuueckue
CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX
COEIMHEHUU B CBETE
npencrasiaeHuit TOJ u
OBP

DIIEKTPOTUTHYECKAS TUCCOIIHAITUS
COJIEN.

3HaTh XMMHYECKHE CBOKCTBA
OCHOBHBIX KJIaCCOB
HEOPTraHUYECKUX COCTMHEHUH.
YMeTh 3anuchiBaTh ypaBHEHUS
XUMHUYECKUX pEAKLIUM B
MOHHOW (popMe, NPUMEHSITh




METO/1 SJIEKTPOHHOTO OajaHca
npu Hanucanuu OBP

15.I'unponus coneil.
O06001IeHne 0 TEMaM «
Knaccudukanus
XUMHAYECKUX PEAKLINID U
«DIEKTPOIUTHYECKAS
JTUCCOLIAALIMS

3HaTh ONpPEACIICHHE THAPOJIN3a
coJIell. YMETh
KJIaCCU(PUIIMPOBATH
XUMHUYECKUE PEAKIUH,
3aMKChIBATh YPABHEHUS
XUMHUYECKUX PEAKIIM B
MOHHOH (opMe, periaThb
pacyeTHbIE 33/1a4H,
OCYULIECTBJIATH LIENOYKU
XUMHUYECKUX YPABHCHUH

16.Ilpaxmuueckasn
paboma Ne 2,

Pemienue
AKCTIIEPUMEHTAJIbHBIX
3a7a4 10 TeMe
«CBolicTBa KUCIIOT,
OCHOBAaHMH M COJICH KaK
3JIEKTPOJIUTOBY

YMeTh oOpamiatbest ¢
XUMHYECKOU MOCYA0N U
1a00paTOPHBIM
000py10BaHUEM, UCIIOIb30BaTh
MPUOOPETEHHBIC 3HAHUS U
YMEHHUS B JEATECILHOCTH U
MMOBCEIHEBHOM KU3HU I
0e30macHOro oOpaIieHus ¢
BEIIIECTBAMH M MaTepHUaIaMHu.
Hcnonp3oBaTh MpHOOpPETECHHBIC
3HAHWS U YMEHUS B
MPAKTUYECKON NEATENbHOCTU U
MMOBCEHEBHOM KU3HU C LIEJIBIO




0e301acHOro o0paIieHus ¢
BCIIIECTBAMH M MaTepHajIaMu U
9KOJIOTHYCCKU TPAMOTHOTO
MTOBEICHUS B OKPYIKAIOIIEH

cpene

17. KonTpoJbHasn
padora Nel «
Knaccudukanus
XUMHAYECKUX PEAKLINI U
«DIEKTPOIUTHYECKAS
JUCCOLIAALIMSI»

YMeTh IMPUMCHSATH 3HAHUS,
IMMOJIYYCHHBIC ITPH N3YUCHUN
TEM

MHuoroo0pasue
BelecTB (
434yaca )18

18. [lonoxenue
raJloreHoOB B
NepUoANYECKOI Tabnuie
U CTPOEHUE UX aTOMOB.
CaoicTBa, MOTy4YEHUE U
MPUMEHEHHUE TAIOTCHOB

["anorensl: puznveckue u
XUMUYECKUE CBOKCTBA.

OOBICHATH 3aKOHOMEPHOCTH
VM3MEHEHUSI CBOVICTB
HEMETAJIOB B EPHOJIAX U
rpynnax. XapakTepu3oBaTh
rajoreHbl HA OCHOBE MX
MOJIOKEHUSI B IEPUOIUYECKOU
Tabnuie 1 0COOEHHOCTAX
CTPOEHHUS UX aTOMOB CBOMCTBA
rajoreHOB

19.Xnop. CBoiicTBa u
IpUMEHEHHUE XJI0pa.

CoenuHeHns TaJIOr€HOB:
XJIOPOBOAOPO, XJIOPOBOIOPOTHAS
KHUCJIOTA U €€ COJIM.

3HaTh XUMHUYECKUE CBOKCTBA
rajJjior€HOB Ha MPUMEPE XJI0PA.
OnuchIBaTh CBOMCTBA BELIECTB
B X0JI€ IEMOHCTPAILIMOHHBIX U
71a00paTOPHBIX OTBITOB .
[TpaBwia noseaenus npu YC

20.X710pOBOIOPOI:
TIOJIYYEHUE U CBOMCTBA

CoennHeHns TaJoreHoB:
XJIOPOBOJAOPO/, XJIOPOBOJOPOIHAS

3HaThL XUMHUYECKHE CBOMCTBA
COE€IMHEHUH raJIor€eHoB Ha




KHCJIOTa U €C COJIN.

MIpUMEPE XJIOPOBOOPOA.
Co0mro1aTh TEXHUKY
0e30MmacHOCTH. YMETH
MIPUMEHATH 3HAHUSI, YMEHUS U
HAaBBIKU MIPU BHITIOTHEHUHU
TPEHUPOBOYHBIX YIIPaKHEHUM
" 3aganuii. OnuceIBaTh
CBOMCTBA BELIECTB B XOJ€E
JIEMOHCTPAIIMOHHBIX U
71a00PATOPHBIX OMBITOB

21.CongHas KUCJIOTa U €€
COJIN

CoeauHEHUS TaJIOTCHOB:
XJIOPOBOJIOPO/I, XJIOPOBOIOPOTHAS
KHCJIOTa M €€ COJIH.

3HaTh CBOMCTBA KJIACCOB
HEOPraHUYECKUX COCTMHEHUI.
Pacrnio3HaBaTh ONBITHBIM MyTEM
PacTBOPHI XJIOPUIOB,
OpOMHJIOB, HOJUIOB. Y METh
MIPUMEHATH 3HAHUS,
MOJTyYEHHbIC MPU U3YUCHUU
TeMbl. OTIUCBHIBATH CBOMCTBA
BEIIICCTB B XOJIC
JIEMOHCTPALIMOHHBIX U
71a00PATOPHBIX OMBITOB

22 Ilpakmuueckas
paboma No3.
ITonydenue cosstHOM
KHCJIOTBI U U3yYEHUE €€
CBONCTB

YMeTb oOpamaThes ¢
XUMHUYECKOUN MOCYI0U U
1a60paTOPHBIM
000pyI0BaHUEM, UCTIONIB30BATh
npuoOOpETEHHBIC 3HAHUS U
YMEHUS B JIEATEITLHOCTH H
MMOBCEIHEBHOM KU3HU I




0e301acHOro o0paIieHus ¢
BEIIIECTBAMH M MaTepHaIaMHU.
Hcnonb3oBaTh MPUOOPETCHHBIC
3HAHUS U YMEHUS B
MPAKTUYECKON JACATEIHPHOCTH U
MMOBCEIHEBHOM KU3HHM C I[€IBIO
0e30macHOro oopalleHus ¢
BCIIIECTBAMH M MaTepraIaMu 1
AKOJIOTHIECKU TPAMOTHOTO
ITIOBEJICHMS B OKPYKarOIen
cpene

23.Ilonoxenune
KHCJIOPOJIA U CEPHI B
IIEPUOIUYECKON CUCTEME
XUMUYECKUX 3JIEMEHTOB ,
CTPOCHHUE UX ATOMOB.
Annorponus cepbl

ITonoxenue HEMETAJIIOB B
MIEPUOITUYECKOU CHUCTEME
XAMHAYECKHX  ajaemeHtoB  J[.H.
Menpeneena.

Cepa: ¢usndeckue U XUMHUYCCKHE
CBOMCTBA.

OOBIICHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB KHCIIOPO/Ia
U CEphI B IPyIIAX.
XapakTepu3oBaTh HA OCHOBE UX
TMIOJIOKEHHUSI B IIEPUOINYECKON
Ta0IUIe U OCOOCHHOCTSIX
CTPOEHHUS UX aTOMOB CBOMCTBA
KUCIIOPOJIa U CEPHI .3HATh
aJUIOTPOTHBIE MOIUPUKAITUU
cephbl

24.CBoiicTBa U
MIPUMEHCHHUE CEPBI

Cepa: ¢puszndeckue U XUMHIECCKHC
CBOMCTBA.

3HaTh : puU3HUECKHUE U
XUMHYECKHUE CBOMCTBA U
npuMeHeHue cepbl. ONMUCHIBAThH
CBOMCTBA BEIIIECTB B XOJ€
JIEMOHCTPAIIMOHHBIX U
71a00PaTOPHBIX OMBITOB




25.CepoBoaopoa.
Cynsdunsi .

CoeauHeHus cepbl: CEPOBOOPO,
CEpOBOJIOPOIHAS KHCIIOTA U X
COJIH - CYJb(UIBI.

3HATh : 0COOCHHOCTH
BOCCTAHOBHUTEIIBHBIX CBOMCTB
CEpOBOIOPO/IA, €ro 00JIACTH
PUMCHCHHUS

YMeTh I0Ka3bIBaTh HATMIHUEC
CyNb()HT — MOHOB ONBITHBIM
yTEM.

26.0xcun cepsl (IV).
CepHucras KUCI0Ta U €
conu. Oxcun cepsl (VI).
CepHas KHCIIOTa U €€
COJIN.

CoenuHeHHs cephl: OKCUIBI CEPHI.
CepHucras KucioTa 1 €€ COJu.

YMeTh ONUChIBaTh CBOMCTBA
okcuna cepsl (1V), cepuucroit
KHCJIOTHI U €€ COJIeH, OKCH/I
cepsl (V1) 1 cepHOl KUCIIOTHI U
ee cousiert. Mcrionb3oBaTh
MIPUOOPETCHHBIC 3HAHUS U
YMEHHUS B IPAKTHYECKOMN
JIeSITEILHOCTH M TTIOBCETHEBHOM
KU3HH C IeJIbI0 0€30MMacHOTO
oOpallleHusI C BELIeCTBaMU U
MaTepuasiaMi 1 SKOJIOTUYECKU
IPaMOTHOTO TIOBEJICHUS B
OKpYXaIOUIEH Cpeie

27 IIpome:kyTOoUuHAast
HUTOroBasi aTTECTAIUS B
hopmMe KOHTPOJIBHOM
paboTHI

COGI[I/IHeHI/IH CCPLI: OKCHUIALI CCPLI.

Cepnas KUCIIOTa U €€ COJIH.

YMeTh IMPUMCHATH 3HAHUA,
ITOJIYUCHHBIC ITPHU U3YUCHHUHU
TEM

28.0KucnuTenbHbIe
CBOMCTBA
KOHLEHTPUPOBAHHOU
CEPHOMN KUCIIOTHI

Cepnas KHCIIOTa U €€ COJIH.

3HATh : 0COOCHHOCTH
OKHCJIUTEILHBIX CBOMCTB
KOHUEHTPUPOBAHHOU CEPHOU
KHCJIOTHI , 00J1acTH




NPUMEHCHHS CEPHOM KHCIIOTHI .
OnuceIBaTh CBOMCTBA BEIIECTB
B X0JI¢ JICMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OIBITOB

YMeTh I0Ka3bIBaTh HATMIHUEC
Cynb(}aT — MOHOB ONBITHBIM
yTeM

29.Ilpakmuueckasn
paooma Ned. Pymienne
AKCIIEPUMEHTAIBHBIX
3aJa4 110 TEMeE

« Kucnopon u cepa»

YMeTh oOpaniatbes ¢
XUMHYECKOU MOCYA0N U
71a00paTOPHBIM
000pyI0BaHUEM, UCTIONB30BATh
npuoOpEeTEeHHbIC 3HAHUS U
YMEHUS B JIEATEILHOCTH U
MOBCETHEBHOM YKU3HU IS
6e30macHOro oopalieHus ¢
BEIIIECTBAMH U MaTepUaIaMHu.
Hcnonb3oBaTh NpUOOPETEHHBIE
3HAHWS ¥ YMCHUS B
MPAKTUYECKOHN ACITEIBHOCTH U
MMOBCEIHEBHOM JKU3HHU C IIEIBIO
0e301acHOro ooparnieHus ¢
BEIIIECTBAMH M MaTeprajaMu U
HKOJIOTHYECKU TPAMOTHOTO
MOBEAECHUS B OKPYKAIOLIEH
cpene

30.ITonoxxenue azora u

docdopa B
MIEPUOIMYECKON CUCTEME

[Tonoxenue
MIEPUOINYECKON
XUMHUYECKHUX

HEMCTAJIJIOB B

QJICMCHTOB

CHCTCMC

JN.

OOBICHATH 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB a30Ta U

dbocdopa B rpymre.




XHUMHYECKHUX DJIEMEHTOB ,
CTPOCHHE UX aTOMOB.
AB3OT: CBOMCTBa U
IPUMEHECHHUE

Menneneesna.
A30T: U3nYeCKre U XUMUICCKUE
cBoiicTBa. OKCHIBI a30Ta.

XapaKTepru30BaTh Ha OCHOBE UX
MTOJIOXKCHUS B TIEPUOINICCKOM
TabJIUIlE 1 0COOEHHOCTSIX
CTPOEHUS UX aTOMOB CBOIHCTBA
azota u ¢ocdopa. 3HaThH
CBOIicTBa M 00JIaCTh
PUMEHCHUS a30Ta

31.AmMuak. Ousnueckue
1 XUMHUYECKHE CBOMCTBA.
[Tomyuyenue u
MIPUMEHEHHE

AMMHaKx.

3HaTh : PU3HUECKHUE U
XUMHYECKUE CBOMCTBA
aMMUaka, ero IMoJy4yeHue u
npuMeHenue. OnuceIBaTh
CBOMCTBA BELIECTB B XOJ€E
JIEMOHCTPAllMOHHBIX U
71a00pPaTOPHBIX OMBITOB
[TpaBwia noseaenus npu YC

32.Ilpakmuueckasn
paooma NeS. [lonyuenue
aMMUaKa 1 U3y4eHHUe ero
CBOMCTB

YMeTh oOpamiatbest ¢
XUMHYECKOU MOCYA0N U
1a00paTOPHBIM
000py10BaHUEM, UCIIOIb30BaTh
MPUOOPETEHHBIC 3HAHUS U
YMEHHUS B JEATECILHOCTH U
MMOBCEIHEBHOM KU3HU I
0e30macHOro oOpaIieHus ¢
BEIIIECTBAMH M MaTepHUaIaMHu.
Hcnonp3oBaTh MpHOOpPETECHHBIC
3HAHWS U YMEHUS B
MPAKTUYECKON NEATENbHOCTU U
MMOBCEHEBHOM KU3HU C LIEJIBIO




0e301acHOro o0paIieHus ¢
BCIIIECTBAMH M MaTepHajIaMu U
9KOJIOTHYCCKU TPAMOTHOTO
MTOBEICHUS B OKPYIKAIOIIEH

cpene

33.Coiii aMMOHUSA

Coim aMMOHUS.

3HaTh : 0COOCHHOCTH
XUMHUYECKHUX CBOMCTB COJICH
amMmMmoHusA. OTIMCHIBAThH
CBOMCTBA BEIIECTB B XOJ€E
JIEMOHCTPAIIMOHHBIX U
71a00PAaTOPHBIX OIBITOB

34.A30THas KUCIOTA.
CrpoeHne MOJIEKYJIbI.
CaoiicTBa pa3baBiIeHHON
Y KOHIIEHTPUPOBAHHOMN
A30THOM KUCJIOTBI

A30THas KHCJIOTa U €€ COJIH.

3HaTh : 0COOCHHOCTH
BaJICHTHOCTH U CTEIICHHU
OKHCJICHHUS a30Ta B a30THOM
KHCJIOTE, OKMCIIUTEIIHLHBIX
CBOMCTB a30THOM KHCIOTHI ,
00J1aCTH €€ NPUMEHEHHUS .
OnuceIBaTh CBOIMCTBA BEIIESCTB
B X0JI€ ICMOHCTPAIIMOHHBIX U
71a00PATOPHBIX OIBITOB

35.Conu a30THOI
KHCJIOTBI. A30THBIE
yao0peHus.

A30THAsA KUCJIOTA U €€ COJIN.

Ha ocHoBe 3HaHuMii 0
CBOMCTBaX KJIaCcCOB
COEIMHEHUN YMETh 3aIIMChIBATh
CBOMCTBA COJIeH a30THOM
KHCI0Thl OIHMCBIBAaTH CBOMCTBA
BEIIIECTB B XOJI€




JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX ONBITOB. 3HATH
00J1acTh IPUMEHEHHUS a30THBIX
yao0peHuit

36.Docdop. AmmoTponus
docdopa. CroiicTBa

docdopa

®docdop: pusnueckue u
XUMHWYECKHUE CBOMCTBA.

OOBICHATH 3aKOHOMEPHOCTH
HU3MEHEHUS CBOMCTB (hocdopa.
XapakTepu3oBaTh UX HA OCHOBE
MIOJIO’KEHUS B IEPUOANYECKOM
Tabnuie 1 0COOEHHOCTAX
cTtpoenust aroma ocdopa.
3HaTh aJUIOTPOIHbIE
moaudukamu Gocdopa

37.0xcun dhochopa (V).
dochopHas KucIoTa U ee
conu. @ochopHbie
yaoOpeHus.

Coenunenus ¢pocdopa: oKcu

dbocdopa (V), oprodhochopHas
KHCJIOTa M €€ COJIH.

Ha ocHoBe 3HaHU# 0 CBOMCTBax
KJIACCOB COCIMHEHUN YMETh
3aIlMChIBaTh CBOMCTBA OKCH/I
dbocdopa (V), bochopHoit
KHCJIOTBI U €€ COJICH.
OnuceIBaTh CBOMCTBA BEIIESCTB
B X0JI€ ICMOHCTPAIIMOHHBIX U
Ja00pATOPHBIX OMBITOB 3HATH
00J1aCTh NPUMEHEHUS
dhochopHBIX y1oOpeHHit

38.Ilonoxenune
yriiepoja M KpEMHHUS B
MIEPUOIUYECKOU CUCTEME
XUMUYECKUX 3JIEMEHTOB ,
CTPOECHHUE UX ATOMOB.
AuoTponus yriaepoaa

Yraepon: bu3ndeckue U
XAMUAYECKHUE CBOMCTBA.
AnnoTpornusi  yriaepojaa:  aiamas,

rpadut, kapOuH, QyITIEepPEHBI.

OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB yTJIEpO/ia
Y KPEMHUS B TPYIIIIE.
XapakTepu3oBaTh HA OCHOBE UX
MTOJIOKEHUSI B IEPUOIUYECKON
TalbJIUIlE 1 0COOEHHOCTSIX




CTpOEHUS UX aTOMOB CBOMCTBA
yriepoJia U KpeMHuUs 3HaTh
AJUTOTPOIHBIE MOU(DUKAITUN
yriepojia

39 . XuMuyeckue
CBOMCTBA yTjepo/a.
AncopOrusi.

Yrnepoa: puznyeckue u
XUMUYECKUE CBOKCTBA.

3HaTh XUMHUYECKHE CBOICTBA
yriepoja, o0JacTh
MIPUMCHCHUS SIBJIICHHS
afacopOuun. OnuchIBaTh
CBOMCTBA BELIECTB B XOJ€E
JEMOHCTPAIIMOHHBIX U
71a00PATOPHBIX OMBITOB.

40.YrapHsblii ra3 :
CBOMCTBA,
dusnoIornyeckoe
JICUCTBUE

CoenuHeHus yriiepoja: OKCHJIbI
yraepona (I1) u (IV),

3HaTh XMMHUUYCECKHE CBOMCTBA
TapHOTO Ta3a U €ro
(hU3MOIOTHYECKOE ICUCTBUC
VMeTh HaX0IMTh 00BEM Tra3a
10 U3BECTHOMY KOJIHUYECCTBY
BelecTBa (M MPOU3BOIUTH
oOpaTHbBIC BEIYUCICHUS. ¥ METh
OKa3bIBaTh MEPBYIO TTOMOIIIb
MIPY OTPaBJICHUH YTapHBIM
razom

41.Yraexucisli ras.
YroJjibHas KMCIO0Ta U €€
conu. Kpyrosopot
yrjiepoJa B MpUpOLE.

CoenuHeHus yriiepojia: OKCUIbI
yraepoaa (I1) u (IV). Coequnenust
yriiepoja: yrojabHas KUcioTa U ee
COJIH.

3HaTh ONPEICIICHUE MOHATUS
«OTHOCHUTEJIbHAS IIJIOTHOCTH
ra3oB»

VYMeTh BBRIUHCIATH
OTHOCHUTEJIbHYIO TIJIOTHOCTh
ra3oB. OnuceIBaTh CBOMCTBA




BEIIECTB B XO0JI€
JIEMOHCTPAIIMOHHBIX U
71a00PATOPHBIX OIBITOB

42 Ilpakmuueckas
paooma Ne6
[Tomy4yenue okcuma
yriepoaa (IV) u
W3YyYECHUE €TO CBOMCTB.
PacnioznaBanue
KapOOHATOB.

YMmeThb obpamaThes ¢
XUMHYECKOW MOCYIOU 1
71a00paTOPHBIM
000py10BaHUEM, UCIIOIH30BaTh
PUOOPETEHHBIC 3HAHUS U
YMEHUS B IEATCITLHOCTH H
MMOBCEIHEBHOM KU3HU IS
0e30macHOro oopalieHus ¢
BEIIIECTBAMU U MaTepUaIaMHu.
Hcnonb3oBaTh NpruOOpPETECHHBIC
3HAHUS U YMEHUS B
MPAKTUYECKON JACATEIBHOCTU U
ITOBCEHEBHOM KU3HU C LIEBIO
0e301acHOro ooparnieHus ¢
BEIIIECTBAMU U MaTepUaiaMu 1
AKOJIOTMYECKH IPaMOTHOTO
ITOBEJICHUSI B OKPYKAIOLIEH
cpene

43.Kpemuuii u ero
coequuenusa. CTekIo.
LlemeHT.

KpeMHuit u ero coefuHeHusl.

3HaTh CBOMCTBA KPEMHUS U €T0
COEIMHEHMH, 00J1aCTh
npuMeHeHusi. OnucoIBaTh
CBOWCTBA BEILIECTB B XOJ€
JIEMOHCTPALIMOHHBIX U
71a00PATOPHBIX OMBITOB

44 .0O000111EHUE IO TEME

YMeThb IIPUMCHSATH 3HAHUA,




« Hemeramnben)

YMEHHS U HaBBIKU TIPU
BBITIOJTHEHUH TPEHUPOBOYHBIX
YIPOKHEHUN U 3aJaHUMN

450000111€H1E IO TEME
« Hemerambn)

YMeTh NPUMEHSThH 3HAHUS,
YMEHUS U HABBIKU MIPU
BBITNIOJIHEHUH TPEHUPOBOYHBIX
YIPa)XHEHUN U 33 TaHUH

46.KontposibHas
pabora Ne2 1o Teme
« HemeTannb»

YMeTb IMPUMCHATDb 3HAHUA,
ITOJIYUCHHBIC ITPHU U3YUCHHUHU
TEM

47 ITonoxeHne METAJLIIOB

B IEPUOANYECKOMN
CHCTEME XUMHUYECKNX
anemenToB J[.W.
Meneneena.
MeTtananyeckas CBS3b.
dusnyueckue cBOMCTBA
MeTtainioB. CIiaBel
METAaJJIOB.

O6mue ¢pusnyeckre CBOMCTBa
MeTaiioB. O0IMe XMMUYECKUe
CBOMCTBA METAJUIOB: PEAKLIMH C

HEMCTAaJlIaMH, KHCJIOTaMH, COJISIMU.

DIIEKTPOXUMHUYECKUAN PSJT
HaNpsHKEHUU METAJUIOB.

3HaTh OCOOEHHOCTU CTPOCHHUS
aToMa MeTaJja,
3aKOHOMEPHOCTH U3MCHCHHUSI
CBOMCTB METAJJIOB U X
coenunenuii B [ICXD JI.11.
MenneneeBa, 0cCOOEHHOCTH
CTPOCHHS METAJIJIOB KaK
MIPOCTBIX BEIIECTB, (PM3UUCCKHE
CBOMCTBA METAJIJIOB, CILJIAaBOB.
OOBSICHATH 3aBUCUMOCTD
(bU3UIECKUX CBOMCTB METAJIJIOB
OT MIX CTPOCHUS

48 Haxoxnenue
METAJIJIOB B IPUPOJIEC U

Mertasisl B IpUpo/jie U 001IIHe
CHOCOOBI UX TOJYYEHHS.

3HaTh: PU3HYECKHE CBOMCTBA
METaJUIOB, HAXOXKJEHUE




o01111e CrnocoObI X
TOJTyYCHHUS.

METAJIJIOB B MPUPOJIE, OOIITHE
CIOCOOBI UX TIOJTYUEHUSI.
Hcnoap30BaTh METO
AJIEKTPOHHOTO OajaHca Mpu
YPaBHUBAHUU YPaBHEHHUS
XUMHYECKUX pEaKIun

49. Xumunyeckue
CBOMCTBA MeTAIOB. Psn
AKTUBHOCTHU

( DIIEKTPOXUMHUYUECKUN
PSI HAIPSKEHM )
METAJIJIOB

OO0111e XUMHYECKHAE CBOIICTBA
METAJIJIOB: PEAKIUU C

HEMCTAaJJIaMH, KHCJIOTaMH, COJISIMU.

DIIEKTPOXUMHUYECKUAN P
HaIPSDKEHUI METAJIOB.

3HATh. XUMHYECKHE CBOMCTBA
METaJlJIOB, KaK
BOCCTAHOBUTEIICH,
B3aMMO/ICHCTBHE METAJIJIOB C
KHCJIOPOJIOM, HEMETAJIJIAMH,
Bo10#1. OCOOCHHOCTH
B3aHMOJICHCTBHS METAJIJIOB C
pacTBOpaMU KUCJIOT U COJICH.
Hcnosnp30BaTh TaOIUIIBI
PacTBOPUMOCTH U psifia
HaIpsKEHUN METaJUIOB IS
MIPOTHO3UPOBAHUS UX CBOMCTB

50.110emouHbIC METAJIBI:
HaxO0XJICHUE B MPUPOJIE,
dusnueckue u
XUMHYECKHUE CBOMCTBA

[Ilenoynble METaAJIJIBI U UX
COCIMHCHMUS.

3HaTh : CTPOEHUE ATOMOB
MIETOYHBIX METAJIJIOB,
dbuznyecKre 1 XUMUYECKHE
CBOMCTBA I11€JIOYHBIX METAJLJIOB
KaK MPOCTHIX BEIIECTB B IJIAHE
CPaBHUTEIBHOMN
xapakTepucTuku. ONUChIBaTh
CBOMCTBA U3Y4Ya€MbIX BEIIECTB
Ha OCHOBE HaOJIIOJICHHS 33 UX
MpeBpaIieHUsIMU




51.0xcuasl u
TUAPOKCHUIBI IIETOYHBIX
MeTaiioB. [IpumeHnenune
IIIEJIOYHBIX METAJII0B

[I{enoyHbBIC METAIIBI M KX
COEIMHEHMUS.

CpaBHHMBaTh OTHOLIECHUE
M3y4acMbIX METaJUIOB.
OKcHII0B ¥ THIPOKCUIOB K
BOJI€. 3HATh CBOMCTBA KJIACCOB
COCIMHEHNUN U YMETH
OCYILECTBIISITh TPEBPALICHUS.

52.1l1enouyHo3eMebHbIC
MeTamibl. Haxoxxnenue B
npupoze. Kanpumii u ero
coequHeHus. JKecTKOCTh
BOJIBI M CITOCOOBI €€
YCTpaHCHUS

[Ilenoyno3emenbHbIE METAJLIBI U

X COCOAUHCHUA.

3HaTh : CTPOEHHUE ATOMOB
IIEJI0YHO3EMEIILHBIX METAJIJIOB,
dbuznyecKre 1 XUMUYECKHE
CBOMCTBA IIEJIOYHO3EMEIbHEIX
METaJIOB KaK MPOCTHIX Be-
IIECTB B IUIAHE CPABHUTEIBHOM
xapakTepucTuku. ONUChIBaTh
CBOMCTBA M3y4ae€MbIX BEIIECCTB
Ha OCHOBE HAOIIOACHHUS 3a UX
npeBpanieHusiMu. CpaBHUBATh
OTHOIIICHUE U3YYaeMbIX
MeTaioB. OKCHI0B U
TUJIPOKCUAOB K BOAE. 3HATH
CBOICTBA KJIACCOB COCTUHCHUH
U YMETh OCYIIECTBIISATh
MIpEBpaIEHUSI.

53.AJTIOMUHUHA.
Haxoxnenue B mpupoje.
CBoiicTBa AJIFOMAHUSA

ATIOMUHUN.

3HaTh : CTPOEHUE aToMa
ATIOMUHUSA, (PU3UIECKUE U
XUMHYECKUE CBOMCTBA
AJTIOMHHUS KaK MPOCTOrO Be-
IIECTBA B IJIaHE CPABHUTEIIb-
HOU XapaKTEPUCTUKH.




OnuceiBaTh CBOMCTBA
M3y4aeMbIX BEIIECTB HA OCHOBE
HaOJIIOCHUS 3a UX
npeBpaieHusiMu. CpaBHUBATh
OTHOIIIEHUE U3YYaeMbIX
MeTauioB. OKCHI0B U
TUJIPOKCUAOB K BOAE. 3HATH
CBOMCTBA KJIACCOB COCTUHECHUN
U YMETh OCYIIECTBISATh
npeBpaiieHus. AMOTEepHOCTh

54.AmporepHOCTD
OKCHJIa ¥ TUJPOKCHAA
AITFOMUHUS.

AMQOTEpHOCTH OKCHAA U
TUAPOKCUIA.

OmnuceIBaTh CBOMCTBA
M3y4aeMbIX BEIIECCTB HA OCHOBE
HaOJIIOEHUS 3a UX
npeBpanieHusiMu. CpaBHUBATh
OTHOIIIEHUE U3Y4aeMbIX
MeTtaioB. OKCHUIOB U
TUJIPOKCUAOB K BOAE. 3HATH
CBOICTBA KJIACCOB COCTUHCHUH
U YMETh OCYIIECTBIISATh
npeBpaiieHus. AMGOTEepHOCTh

55.Kene30. Haxoxxnenue
B npupojie. CBoicTBa
Kelesa.

Keneso.

3HaTh : CTPOEHUE aTOMa
xKenesa, puznueckue u
XMMHUYECKHE CBOMCTBA JKeJe3a
KakK MpOCTOrO BEIIECTBA B
IJIAaHE CPAaBHUTEIIbHOU
xapakTepucTuku. ONUChIBaTh
CBOMCTBA U3Y4Ya€MbIX BEIIECTB
Ha OCHOBE HaOJIIOJICHHS 33 UX




IIPCBPAICHUSAMMU.

56.Coennuenus xemnesa.

CoenuHeHus Keneza U UxX
CBOMCTBA: OKCU/IbI, TUAPOKCHUJIBI U
cosn xenesa (11 u III).

OnuceiBaTh CBOMCTBA
M3y4aeMbIX BEIIECTB HA OCHOBE
HaOIIOIEHNS 3a UX
npeBpaiieHusiMu. CpaBHUBaTh
OTHOIIIEHUE U3YYaeMbIX
MeTaioB. OKCHI0B U
TUJIPOKCUAOB K BOAE. 3HATH
CBOMCTBA KJIACCOB COCTUHECHUN
U YMETh OCYIIECTBISATh
MpeBpanieHus. Y METh
OOBSICHITH U3MEHEHHUE CBOMCTB
COCIMHEHHH Kelie3a, 3HaTh
MIPUYUHY 3TOTO

57. Ilpakmuueckas
paboma Ne7
Pymenne
AKCIIEPUMEHTAIIbHBIX
3a/1a4 10 TeME «
MeTtamibsl U ux
COCTMHCHUS

YMeTb oOpamaThes ¢
XUMHYECKOU MOCYA0N U
1a00paTOPHBIM
000py10BaHUEM, UCTIOIB30BATh
MPUOOPETEHHBIC 3HAHUS U
YMEHHUS B IEATCITLHOCTH H
MMOBCEIHEBHOM XKU3HHU IS
6e30macHOro o0palieHus ¢
BEII[ECTBAMH U MaTE€pUaIaMHu.
Hcnonp3oBaTh MpHOOpPETECHHBIC
3HAHWS U YMEHUS B
MPAKTUYECKOMN JCSITEIIbHOCTH U
MOBCEHEBHOM KU3HU C LIEJIBIO
6e30macHOro 0OpaIIeHus ¢




BCIICCTBAMHA U MAaTCpHaIaMH U
9KOJIOTHYCCKH I'PaMOTHOTI'O
ITIOBCICHHA B oxpymammeﬁ

cpene

58. IloaroroBka K
KOHTPOJIbHOH pabote 3
10 TeMe

« MeTtamisl»

3HaTh 0COOEHHOCTU CTPOCHHUS
aToMa MeTaJlia,
3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB METAJIOB U X
coenunenui B [ICXD JI.11.
MenneneeBa, 00IIHe CIOCOOBI
MOJy4YEHUS METAIIJIOB. Y METh
OCYIIIECTBIISITH LIEOYKHU
XUMHMYECKUX MPEBPAILICHUI HA
OCHOBE XMMHUUYECKHUX CBOMCTB
METAJJIOB M UX COSIMHCHUI.
Pemats pacueTHbie 3a/1a4u 110
YPaBHEHUSIM XUMUUYECKUX
peaKIui. OMBITHBIM IMyTEM
ONPEAEIATh KAU€CTBEHHBIN
COCTaB BEIIECTB

59. KonrpoabHasn
padora Ne 3 o Teme
« Metanbi»

YMeTh IMPUMCHATH 3HAHUA,
ITOJIYUCHHBIC ITPHU U3YUCHHUHU
TEM

61Kparkuii
0030p
BAKHENIIUX
OPraHN4YecKuX

60.Oprannyeckas XUMHUs.
YrieBoaopoasl.
[IpenenbHbIE

( HaCBIIICHHBIE)

HepBOHa‘-IaJ'H)HLIC CBCACHUA
CTPOCHHUHU OPraHM4YCCKUX BCIUICCTB.

(0)

Nmets nousitue 00
O0COOEHHOCTSIX OPTaHUYECKHUX
BEIECTBAX, UX
KJ1IacCU(UKAIUU. ,




BeIecTB (
8uacoB)

YIJICBOAOPOOHLI.

YFJ'IeBOILOPOI[BI . MCTaH, OTaH,

STUJICH.
HUcrounuknu

YTJIEBOJAOPO/IOB: TMPUPOIHBIA Ta3,

HE(Th, YTOJb.

OCOOCHHOCTSIX CTPOCHUA HA
IMpuUMEpPC aJIKaHOB

61. HenpenenbHbie
(HEeHACBIIIIEHHBIE )
yTIEBOAOPOIBI.

HepBOHa‘-IaJIBHBIC CBCIACHUA 0
CTPOCHHUHU OPraHU4YCCKUX BCUICCTB.

VYTIIeBOIOPOIBI: ATUIIEH.

HNmets moHsiTHE 00
O0COOCHHOCTSIX HEMPEIeIbHBIX
YIJIEBOJAOPOJIOB, IBOMHAS
CBs13b, cBOMcTBa. O0JIacTh
MIPUMEHEHHUS YTIIEBOI0PO/IOB

62.I1pon3BoanbIC
YIJIIEBOAOPOIOB.
CoupTsbl.

Kucnopoaconep:xanue
COCJIMHECHUS: CIUPTHI
ATaHOJ, TJULEPHUH),

(meTaHon,

HNmets noHsTHE O
MPEEIIbHBIX OJJHOATOMHBIX
CIIUPTAX HA IPUMEPE METAHOJIA
Y 3TAHOJIA .TPEXATOMHBIN
CIIUPT — [JIMLEPHH.
Hcnonp3oBaTh mpruOOpPETECHHBIC
3HAHHS U YMEHUS B
MPAKTUYECKOMN JEATEIbHOCTH U




MMOBCEIHEBHOM JKU3HHU C IEJIBIO
0e301acHOro OOpaIeHus ¢
BEIIIECTBAMU U MaTepHaiaMu U
AKOJIOTHYECKH IPaMOTHOTO
MOBEACHUS B OKPYXKaOUIEH
cpene

63.Kap6oHoBbIE
KUCIOThI. CIIOXKHBIE
a¢upsl. Kupsl.

Kucnopoaconep:xamue
COCIMHEHUS: KapOOHOBBIE KHUCIOTHI
(YKCyCHas KUCIOTa,
aMUHOYKCYCHAsl KUCJIOTA,
CTEapUHOBAS U OJICMHOBAS
KHUCJIOTHI).

NmeTts nonsiTue 00
OJIHOOCHOBHBIX TIPEACIIbHBIX
KapOOHOBBIX KHUCIIOTax Ha
IIPUMEPE YKCYC HOM KHUCIIOTHI.
Ee cBoiicTBa ¥ npuMeHeHNE
BzaumopericTBre ykCyCcHOU
KHUCJIOTBI C TUJIOBBIM CIIUPTOM.
Peakus stepudukanuu, ee
00paTUMOCTb.

Ctpoenue CIoXXHBIX 3PUpoB
CrnosxxHble 3UpbI B IPUPOJIE
Kupsl kak cinoxxHbie YPUpbI
TPEXaTOMHOTO CIUPTA
TJIMIIEPUHA U KUPHBIX KUCIIOT.
YMeTh MoJIb30BaTHCS
JIOTIOJTHUTEIbHBIMU
HMCTOYHUKAMU Il TOJATOTOBKH
KpaTKUX OTBETOB. [ 0OTOBUTH
MPE3CHTAIUHU 110 TEME

64.Y1ieBoasl

buosornyecku BakHbIE BEIIECTBA:
JKHPBI, TTI0K03a, OSIIKH.

[Tonsitue 06 yriaeBonax.
I'moko3a, ee cBolicTBa U




3Ha4YCHHC. HOJmcaxapa, nux
OuoJjioruyeckas POJIb. YMeTh
IIOJIB30BaThCA
JOITOJIHUTCIBbHBIMHA
HCTOYHUKaMM AJIA ITOATOTOBKHU
KpaTKHUX OTBCTOB. ['oToBUTH
MMPC3CHTAIH 110 TCMC

65. AMHHOKHCTIOTHI.
benku [Tonumepsr.

buonorndyecku BaxkHbIC BEIICCTBA.

YKUPBL, TJIIOK03a, OCIIKH.

AMQOTEpHOCTH aMUHOKHUCIOT:
UX B3aUMOJICUCTBHUE C
KHCIIOTAaMH U IIEJI0OYaMH.
buonornyeckoe 3HaueHue
aMHUHOKHCIOT. benku kak
MPOAYKTHI pEaKIuu
MTOJIMKOH/ICHCAITNN aMH-
HoKucHoT. [lenTuanas cBs3b.
CocraB u cTpoeHHe OCIIKOB.
Pacno3naBanue O€IKOB.
buonornueckast posb 6€JIKOB

66.006001aro1mui ypok
o TeMe «BaxkHeme
OpTraHUYECKUE
COCUHECHUS

XUMHUECKOE 3arpsi3HEHUE
OKPYXaIOUIEN CPelIbl U €r0
ITOCJIEACTBUS.

YMeTh NPUMEHSTH MOTYYECHHBIE
3HAHUS TIPU U3YYCHUU TEMBI.
YMeTh NPUMEHSThH 3HAHUS,
YMEHUS U HABBIKU IIpU
BBIINOJIHEHUH TPEHUPOBOYHBIX
YIOPaXHEHUU U 3a7aHUN Y METh
MOJIb30BAThCS
JIOTIOJTHUTEIbHBIMU
MCTOYHUKAMU JJI51 IOJATOTOBKHU
KpPaTKUX OTBETOB. [ OTOBUTH




IMPE3CHTAUU 110 TCMC

67.AtoroBas
MPOMEKYTOYHAas!
arrecranus B popme
KOHTPOJIBHON pabOThI

YMeTh IMPUMCHATDb 3HAHUA,
IMOJIYUCHHBIC ITPHU U3YUCHUU
TEM

68. [IpoGemsl
0e30MmacHOro
HCIIOJIb30BAHMS BEIICCTB
Y XUMUYECKUX PEAKIUN B
TIOBCEIHEBHOM JKU3HU.
TokcuyHble, TOPIOYNE U
B3PBHIBOOIIACHBIE
BeniecTBa. beitoBas
XUMHYECKast
rPaMOTHOCTb.

YMeETh NPUMEHSTH MTOTYYECHHBIE
3HAHUS TIPU U3YYCHUU TEMBI.
YMeTh NPUMEHSThH 3HAHUS,
YMEHUS U HABBIKU MPU
BBINOJIHEHUH TPEHUPOBOYHBIX
YIIPaXXHEHUU U 3aJaHUN Y METh
10JIb30BaThCS
JIOIIOJIHUTEJIbHBIMU
VMCTOYHUKAMU JJI51 IOATOTOBKHU
KpPaTKUX OTBETOB. [ OTOBUTH
MPE3EHTAIUU 110 TEME




TemaTnyeckoe NJIAHUPOBAHUE 10 XUMHH
8 kuacc
CocraBneno B coorBercTBUM ¢ PI'OC OOO u Ha ocHoBe [IprMepHOIt OCHOBHOM 00pa30BaTeIbHON IPOrpPaMMbl OCHOBHOTO
obmero oOpaszoBaHus (0100peHa pelieHreM ¢eaepatbHOr0 YyueOHO-METOIUYECKOro OOBEIMHEHHS 10 00IIeMy 00pa30BaHHIO,
nporokosn Ne 1/15 ot 08.04.2015), a Takke Ha OCHOBE NHporpamMmbl Mo XuMuu st 8-11 kiaccoB 0011€00pa3oBaTebHbBIX
yupexnenuit/ H.E.Ky3neunosa, M.: Benrtana — I'pad, 2017/

Pabouas mporpamma mpemycMaTpuMBaeT —peanu3alio  y4eOHHKOB, PEKOMEHIOBAHHBIX K HCIOJIb30BAaHUIO B
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Pa3znen, konnuecTBo 4acos Tema OCHOBHBIE JIEMEHTHI Bunbl yueOHOM eaTeIbHOCTH
coaepxanus mo PIroC OO0
1. BBenenue (24) 1. Ilpenmet u 3anaun IIpenmer xumun. Tena wu | Pa3znuyarh npeameTsl U3ydYeHUs
XUMUHU. geujecmaa. OcHosHble | €CTECTBEHHBIX HayK.
MeToapl XUMHH. Memoovl NO3HAHUA:
XUMUYECKUM SI3BIK. Haoba0eHue, usmepenue,
9KCNepuMenm

2. IlpakTHyeckas padora
Nel. «IIpaBuna paboThl B
IIKOJIFHOM JTAO0OPaTOPHUH.
JlabopaTopHas mocya u
obopynoBanue. [Ipasuia
0€30MacCHOCTI

JlabopatopHoe 000pyaOBaHUE
U MpUeMbl OOpallieHust ¢ HUM.
[IpaBuna Ge3omacHO pabOTHI
B XUMHUUYECKOM J1abopaToOpHH.

Yuuthscs NpoBOAUTH
XAMHUYECKUHN SKCIIEPUMEHT.
Co0mroaTh mpaBuiIa TEXHUKH
0€30MacHOCTH.

Oxka3bIBaTh NEPBYIO TOMOIIIH
IIPU OTPABJICHUSAX, OJKOTaX H
TpaBMax, CBSI3aHHBIX C
peaKkTUBaMH | J1aOOPATOPHBIM




000py0BaHUEM. 3HAKOMUTHCS C
71a00paTOPHBIM 000PYI0BAaHUEM.
W3y4ath cTpoeHUE IIaMeHH,
BBIJIBUTasl TUTIOTE3bI U TIPOBEPSIS
WX SKCIIEPUMEHTAIBHO.

Pa3znen 1. BemiecTtBa n
XHUMHYECKHeE SIBJEHHS C
MO3UIIUH aTOMHO-
MOJICKYJISIPHOTO YYeHUs
(43 4)

2. XuMH4ecKHue 3JIeMeHThbI U
BellleCTBA B cBeTe aTOMHO-
MOJICKYJISIPHOTO YYeHUs
(10u)

3. IloHsATHE «BEUISCTBO» B
(u3KKe U XUMHUH.
dusnyeckre 1 XUMHYECKHAE
SIBIICHMS.

duznyeckue MU XUMHUYECKHE

SIBJICHUSL. [Ipn3naku
MIPOTEKAHUSA XUMHAYECKUX
peaKuumil.

HabGnronaTs cBOMCTBa BELIECTB U
WX U3MEHEHUS B XOJIe
XUMHYECKUX PEaKIUH.
Paznuuate pusnveckue u
XUMUYECKHUE SBJICHMUS.
OnpenensiTe Npu3HaKu
XUMUYECKUX PEAKIIUMN.
®ukcupoBaTh B TETPAIU
Ha0JI01aeMble IPU3HAKU
XUMHYECKUX PEAKIUU.

4. ATOMBI, MOJIEKYJIBI,
XUMHAYECKUE DIIEMEHTHI.
DopMBbI CYIIIECTBOBAHUS
AJIEMEHTOB B IPUPOJIE.

Atom Monexkyra.
XUMHUYECKUU DJIEMEHT. SHAKU
XUMHUYECKUX DIJIEMEHTOB.

PaznnuaTh MOHATHS «aTOM,
«MOJIEKYJIA», «XUMHUYECKHI
BJIEMEHT», KUOHY,
«3JIEMEHTAPHBIE YaCTULIBD.

5. CocTaB BEIIIECTB.
[IpocTeie U ClOXHBIE
BEIIIECTBA. 3aKOH
IMOCTOSIHCTBA COCTaBa
BCILIECTB.

[IpocTblie U ClOXKHBIE
BEIIECTBA. BaJIEHTHOCTB.
3axon nocmosincmea cocmasa
gewecmea. XUMUYECKUE
dbopmynbl. UHEKCHI.

Paznuuars noHATHS «IIpOCTOE
BEIIECTBO» U «CIIOKHOE
BEIIECTBOY», «METAJIBD) U
«HEMETAJIbD).

Paznuuars nmoHATHS «BElIECTBA
MOJIEKYJISIPHOTO CTPOCHUS U
«BEILIECTBA HEMOJIEKYJISIPHOTO
CTPOECHHUS.




6. ATOMHO-MOJIEKYJISIPHOE
yueHue. OTHOCUTENbHAS
aTOMHasi Macca.

7. OTHOCHUTEIbHAS
MOJICKYJISIpHAsl Macca.
MaccoBas

JIOJIS DJIEMEHTA B
COC/IMHECHUU.

OTHocHTEenbHAs aTOMHasA |
MOJICKYJIsIpHast MacCBhbI.
MaccoBasg 001 XHMHYECKOIO
JJIEMEHTa B COCIMHEHUH.
Brruncinenue MaccoBOM O

XUMHUYECKOTO DJIEMEHTa 1O
dbopmylie CoeTMHEHMUS.

Yemanoenenue  npocmeuweu
Gdopmynvl  eewecmea  no

MACCOB8bIM OQO0JIAM XUMUUECKUX
INIEMEHN0E.

OHpCI[GJISITI: OTHOCHUTCIIBHYIO
ATOMHYIO MacCCy 3JICMCHTOB.

PaccunThiBaTh OTHOCUTEIBHYIO
MOJIEKYJISIPHYIO MACCY T10
dhopmyItam BEIIeCTB.
PaccunTeiBaTh MacCoOBYIO JOJIIO
XHMHUYECKOT0 3JIEMEHTA B
COCJIMHCHUH. Y CTaHABJIMBATh
npocTeime (GopMyJibl BEIIECTB
110 MAaCCOBBIM JIOJISIM DJIEMEHTOB.

8. [lepuoanyeckas cucrema
XUMUYECKUX DJIEMEHTOB
JI.1. MeHnpaeneena.

XapakTepus3oBaTh CTPYKTYPY
MEPUOANYCCKON TAOIHIIBI.
Paznuuate nepuonsl, A- u b-
rpynbl. OnpenensiTe COCTaB
MPOCTEUIINX COETUHEHHUH T10 UX
XUMUYECKUM (hopmysiam.

9. BaneutHOCTH
XUMHYECKHUX IJIEMEHTOB.

BajieHTHOCTE.

OrnpenensaTh BaJI€HTHOCTh
HJIEMEHTOB B OMHAPHBIX




COCIUHCHUAIX.

10.CocraBnenue hopmyn
10 BJICHTHOCTH

BajeHTHOCTE.

CocrtaBasath GOpMyIIbI
OMHAPHBIX COSTUHECHUM 1O
W3BECTHOU BAJICHTHOCTH
3JIEMEHTOB

11. KonnuecTBO BemiecTna.
Mons. MossipHast Macca.

Monp — eauHUIIAa KOJIMYECTBA
BemecTra. MonsipHas macca.

Brraucnsate KOMH4eCcTBO
BEIIECTBA IO KOJIUYECTBY
MOJIEKYJ (ATOMOB)

12. Pacuérsl 110
XUMHUYECKUM (hopMynam.

BeIuuciaTs 1o XUMHYECKUM
dhopMysIaM KOJIUIECTBO
BEIIECTBA

3. XuMHYecKHne peaKkiuu.
3aK0OHBI COXpaHEHUSI MACChI
U 3Hepruu (6 4)

13. CynHoCTh XMMHUYECKUX
peaKLMil U IPU3HAKHU UX
poTeKanus. TennoBou

s eKT peakiuu.

14. 3akoH coxpaHeHus
MACCHI U SHEPTHUU.
YpaBHEHUS XUMUYECKHUX
peaKuuil.

15. Pemenue 3aiad:
PACUYETHI TTI0 XUMUYECKUM
YPaBHECHUSM.

3aKOH COXpaHEHUSI MaccChl
BEIIECTB. XUMHAYECKUE
ypaBHeHus. KoadduumeHTsr.
YcenoBus 151 MIPU3HAKH
MPOTEKAHUS XUMHYECKUX
peakumii. Bpruucimenuss 1o
XUMUYECKUM YpaBHEHUSIM
KOJIMYSCTBA, OO0BEMa, MAacCChI
BEIIECTBA MO  KOJUYECTRBY,

00beMy, Macce peareHTOB WU
IPOAYKTOB PEAKITUH.

N306paxkars npocTeitime
XUMHUYECKUE PEAKLIUHU C
MTOMOIIIBI0 XUMHUYECKUX
YpPaBHEHUM.

PaznuyaTh NOHATUS KUHIIEKCY,
«k0dhpuueHT,

«cxXema XUMUYECKOU peaKkumy,
«ypaBHEHUE XUMHUYECKOU
pEeaKIm»

BbIYucisaTh 1o XuMHU4eCKUM
dbopmynamMm 1 XUMHIECKUM
YpaBHEHUSIM MacCy, KOJIMYECTBO
BEIIECTBA, IO U3BECTHOM Macce,
KOJTMYECTBY OJHOTO W3
BCTYNAIOMINX WA
TTOJTYYArOIITUXCS B PEAKITUU




16. TUnbl XUMHUYECKUX
pEaKIuu.

17. O60011eHNE 3HAHUN T10
Temam 1, 2.

BCHICCTB.

OrnpenensiTh TUITBI XUMUYECKUX
peaKIui: CoeTMHEHMUS],
Pa3JIOKEHUS, 3aMEILICHUS

O0o00maTe u
CHUCTEMATU3UPOBATh N3YICHHBIN
MaTepHall.

18. KonTpoJbHas padora
Ne 1.noremam
«XUMUYECKHUE DIIEMEHTHI U
BEIIECTBA B CBETE€ aTOMHO-
MOJIEKYJISIPHOTO YYEHUSD U
«XUMUYECKUE PEAKIIUU.
3aKOHBI COXpAHEHUS MaCChI
1 DHEPTU)

4. Metoabl xumMuu (2 4)

19. Metopl, CBsI3aHHBIE C
M3yYCHHEM BEIIECTB:
HaOJIIOJICHUE, OITMCAaHUE,
CpaBHEHUE, XUMUYECKUI
JKCIIEPUMEHT.

OcHoeHnble Memoovl NO3ZHAHUA:
Habato0eHue, usmepenue,
9KCNepuMenm

Pa3znugate OCHOBHBIE METOIBI
XAMHH: HAOJIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT

20. X"uMUYECKH S3bIK
(TepMuHBI, HA3BAHMS,
3HAKHU, (OPMYJIBI,
ypaBHeHus). [lonsitue 06
WHJUKATOpax.

S3zeix xumuu. 3HaKu
XUMHUYECKUX DJIEMEHTOB.

5. BemiecTtBa B
OKpY:Kalolleil Hac npupojae
U TexHuke (7 4)

21. Ywuctele Bemecrsa u
cMecHu

YucTele BellecTBa U CMECH.
CnocoOsI paszjeneHust cMeceil.
Booa & npupooe. Kpyeosopom

Pa3nuuates NOHITHS «UMCTOE
BEUICCTBO» H «CMECH BCIICCTB».




22. IlpakTHyeckasn
padora Ne 2. Ouuctka
BEIIECTB.

23. PacTBOpHI.

24 IlpakTnyeckas padora
Ne 3. PactBopuMOCTH
BEILECTB.

25. CriocoObl BEIPAKEHHUS
KOHIICHTPAITUH PacTBOPOB.
Pemenue 3anay.

26. IlpakTnyeckas padora
Ne 4. [IpurotoBieHue
pacTBOpa 3aaHHOMU
KOHIIEHTPAIUH.

27 Pelienue 3am1a4 Ha
«PacTBopbI»

60061 68 npupode. Duzuueckue
U Xumuyeckue c8ocmea 800ul.

PactBopel.  Pacmeopumocmo
sewecms 8 gooe.
Konuenrpanus pPacTBOPOB.
MaccoBas TSt

PacTBOPEHHOTO BEIIECTBA B

pactBope. Pacuer wmaccoBoit
JOJIH PacTBOPEHHOIO
BEIIECTBA B PACTBOPE.

Ouncrka 3arpsi3HEHHOU

IIOBAPEHHOM COJIU.
[IpuroroBienue pacTBOPOB C

OIPEICIIEHHOMN MacCOBOH
oJen pacTBOPEHHOT'O
BEIIIECTBA.

Co0uro1aTh npaBuiia TEXHUKU
0€30IMacHOCTH.

YMeTh pa3aensaTh CMeCH
METOJaMH OTCTaUBaHMUS,
(bUIBTPOBAHMS W BBITTAPHUBAHUS.

KOHKpCTI/IBI/IpOBaTB IIOHATHUA
«HACBINICHHBIC PAaCTBOPLD?,
«HCHACBIIICHHBLIC PACTBOPLI»,
«PaCTBOPHUMOCTH BCIICCTB).

KOHKpGTHBHpOBaTB ITOHATHUA
«HACBINICHHBIC PACTBOPLI»,
«HCHACBIIIICHHBIC paCTBOPLI»,
«PaCTBOPUMOCTE BCHICCTB).

Brruuciiste MaccoByro 10110
PacCTBOPEHHOIO BEILIECTBA B
pacTBOpE, MacCy pacTBOPEHHOIO
BEIIECTBA U BOJBI JIJIS
MIPUTOTOBIICHUS PACTBOPA
ONPEAECICHHON KOHIIEHTPAUN

ColuronaTh nmpaBuiia TEXHUKA
0€30MacHOCTH.

['oTOBUTH pacTBOPEI C
OIPEJICJICHHOW MAacCOBOU A0JIEN
PaCTBOPEHHOI'O BEIIECTBA.

BrInoaHsaTh YHPAKHCHUA,
peuaTs 3aga4u 110 TEMaM.

6. ITonsiTue o razax. Bozayx.

28. 3akousl I 'eii-JIroccaka u

3akoH ABorazapo. MoJsipHbIT

BbruucisaTe Mo XuMHUYECKUM




Kucaopon.
I'openue (7 1)

ABorajipo. Pemenue 3a1ad:

paC‘IéTBI Ha OCHOBAHHH
T'a30BbIX 3aKOHOB.

00BbEM  Ta3oB.

OTHOIICHHA

OO0BeEMHBIE
razoB pH

XUMHYCCKUX PCAKIUAX.

dbopmynam U XUMHYECKUM
YpaBHEHUSIM MaccCy, KOJIMYECTBO
BEILIECTBA, MOJISIPHBIN 00BEM 10
M3BECTHOM Macce, MOJISIPHOMY
00BeMy, KOJIMYECTBY OJTHOTO U3
BCTYIAIONIUX WIH
MOTYYaIOIINXCS B PEaKIUU
BEIIIECTB.

29. Bo3ayx — cMmech rasos.

Cocmas so30yxa.

OnuceIBaTh COCTaB BO3/1yXa.
[Tonb3oBaThecs nHpOpManUEn u3
JPYTUX UCTOYHUKOB IS
MOJATOTOBKU KPATKHUX
cooOmeHuit. 'oToBUTH
IpE3CHTALNU 110 TEME.
3anuceiBaTh YpaBHECHHUSI
XUMHUYECKUX PEaKLUi TOPEHUs
CJIO’KHBIX BEIIECTB.

30. Kucmopon —
XUMHWYECKHUHN DJIEMEHT U
MPOCTOE BEUIECTBO.
[Tonmy4yenue kucnopona.

Kucnopon —  xmmuueckunii
AJIEMEHT U MPOCTOE BEIIECTBO.
O3omn. dusznyeckue u
XUMHUYECKHEC CBOMCTBaA
kuciaopona. Ilomyyenue wu
MIpUMEHEHHE KHCJI0pO/Ia.
Tennosoti aghhexm
XUMUYECKUX peaxkyuii.
Ilonsmue 06  oK30- u

SHOOMEPMUUECKUX — PeaKYUsIX.
KadecTBeHHbIE peaknuyu Ha

HccnenoBaTh cBOMCTBA
kuciopoaa. HabmogaTth
(dbuznyeckue cBoMcTBa
KHUCJIOpO/Ia.

Pacnio3naBaTh ONBITHBIM ITyTEM
kucaopoa. OnuceiBaTh
XUMHUYECKHE PEaKIIHH,
HaO0JII0aEMBIE B XO/€
JIEMOHCTPAIIMOHHOTO 1
71a00paTOPHOTO IKCTIICPUMEHTA.
Jlenath BBIBOJIBI M3 PE3YJILTATOB




ra3006pa3HLIe BCIICCTBA | IPOBCACHHBIX XUMHWYCCKUX

(xuciopon). OTBITOB. Y4acTBOBATH B
[lomydyenne  KUCIOpoAa ¥ | COBMECTHOM OOCYKIEHUN
M3yYCHHUE €TO CBOMCTB. pE3yJIbTATOB OIBITOB.
31. IlpakTnyeckas padora Co0uronaTh mpaBwMIa TEXHUKA
Ne 5. ITonyuenue 0€30IacCHOCTH.
KHCIIOPOJIa ¥l H3yUEHHUE €TO OnuceIBaTh XUMHUYECKUE
CBOMCTB. pEeaKInH, TPOBOIUMEIE B XOJI€

MPaKTUYECKON PabOTHI.
Jlenathb BBIBOJIBI U3 PE3YIBTATOB
IPOBEJCHHBIX XUMUYECKUX

OIILITOB.

32. XUMAYECKHUE CBOMCTBA Hccaenosathb cBoMCcTBa

Y IPUMEHEHUE KUCIIOPO/a. kucinopoaa. HabmogaTth
XUMHUYECKHNE CBOMCTBA
KUCIIOPO/IA.

OnuchiBaTh XUMUYECKUE
peakiuu, Ha0I01aeMble B XOJIe
JIEMOHCTPALIMOHHOTO U
71a00paTOPHOTO IKCIIEPUMEHTA.
CoctaBnsaTh (HOPMYJIIBI OKCHIOB
10 U3BECTHOM BAJIEHTHOCTH
AJIEMEHTOB. 3aIKChIBATh
IIPOCTENIINE YPABHEHNUS
XUMHYECKUX PEAKIUH.

33. O0o01IeHne 3HaHUI 110 BoInonHATE ynpaskHeHus,
TeMmam 4, 5. pelaTh 3a1a4M 110 TEMaM.




34. KonTpouabHas padora
Ne 2.mo temam «BemecTBa
B OKPYXKaIoIlen HacC
MIPUPOJIE ¥ TEXHUKE» U

«ITondarue o razax. Bo3nyx.

Kucnopon.l'openue».

O06001IaTe u
CHUCTEMATU3UPOBATh N3YUCHHBIN
MaTepHual

7. OCHOBHBIE KJIACCHI
HEOPraHMYeCKHUX
coequnenni (11 4)

35.0Kcuapl ¥ UX COCTaB,
HOMEHKJIaTypa,
kinaccudukanuys. [lonsarue
00 ambOTEpHOCTH.

36. OcHOoBaHUA —
TUIAPOKCHUIBI OCHOBHBIX
OKCHJIOB.

37. KucinoTel: cocTaB U
HOMEHKJIaTypa.

3&. Conu: cocTaB u
HOMEHKJIATypa.

OKCHIBI. Knaccuduxanmus.
Homenknarypa. Q@u3suueckue
ceoticmea OKCUOO8.
XHUMHUYECKUEC CBOMCTBaA
OKCH/IOB. lonyuenue u
npUMeHeHUe OKCUOO08.
OcHoBanus. Knaccudukarusi.
Homenknarypa. @u3uueckue
ceoticmea
ocnoganut.llonyuenue
OCHOBAHU. XUMHYECKHE
CBOMCTBA OCHOBaHUM. Peakius
HEUTpaIu3aluu. Kucnorsr.
Knaccudukanus.
Homenknarypa. @u3suueckue
ceoucmea kuciom.llonyuenue
u npumeHeHue KUCTIOM.
XUMHUYECKHE CBOMCTBaA
KUCJIOT. Nuukatopsl.
N3menenune OKpPACKH
WHJIMKAaTOPOB B  Pa3IMYHBIX

HaOmronars ¢puszndeckue
CBOMCTBA OKCHUIOB.
KiaccugunmpoBaTh OKCH/IBL.

HccnenoBars cBOWCTBa
rusipokcuioB. Habmonars
(du3nUecKue CBONCTBa
OCHOBAHHM.
Knaccuduimposats
THJIPOKCH/IBI.

AHaMM3UpOBaTh COCTaB KUCIIOT.
Hab6nronats ¢pusznueckue
CBOWCTBA KHUCJIOT.
KnaccuduimpoBatb KUCIOTHI.

AHaIN3UpPOBATh COCTAB COJICH.
HccnenoBath CBOKMCTBA COJIEH.
HaGmronars dpuzndeckue
CBOMCTBA COJIEH.




39. XuMHUYeCKHUE CBOMCTBA
OKCH/IOB.

40. XUMHUYECKHE CBOIMCTBA
KHUCJIOT.

41. Ilomyuenue n
XUMHYECKUE CBOKMCTBA
OCHOBaHMI. AMQOTEpHBIE
TUAPOKCHU/IBI.

cpenax. Comnn.
Knaccuduxanmus.

Homenkmarypa. Q@u3zuueckue
ceoticmea coneu. Ilonyuenue u
npumeneHue coneu.

XUMHMYECKHE CBOMCTBA COJICH.
['eHeTndeckass CBSI3b  MEXIY
KJaccaMu HEOPTaHWYECKHUX
COETMHEHUN. Ilpobaema
0e30nacnoco  UCNONAb308AHUS
sewecmas u XUMUYECKUX
peakyutl 8  NOBCEOHEBHOlL
orcusnu. Toxcuumvie, 2oprodue
U 83pbIBOONACHbIE Belecmad.
bvimosas Xumuqeckast
2PAMOMHOCb.

Hccaenosath cBOMCTBAa OKCHUIIOB.
HaOmromate XuMH4ueckue
CBOMCTBA OKCHJIOB.

3anuchiBaTh YPaBHECHUS
XUMHYECKUX PEAKIUH.

OnuceIBaTh XUMUYECKUE
peakiuu, HaOII0JaeMbIE B XO/IC
71a00PATOPHBIX OMBITOB IO
H3YUCHUIO XUMUICCKUX CBOMCTB
KHCIIOT

Jlenath BBIBOJIBI U3 PE3YJILTATOB
MIPOBEICHHBIX XUMUYECKHUX
OTBITOB. Y4acTBOBATH B
COBMECTHOM OOCYK/ICHUHU.
3anuceiBaTh YpaBHECHHUSI
XAMHUYECKUX PEaKIUM.

HaOmrogate XxuMudeckue
CBOMCTBA OCHOBAHUIA.
Pacno3HnaBaTh ONBITHBIM ITyTEM
mesroun. OnMUChIBaTh
XUMHUYECKUE PEaKIINH,
HaOJIFOJaeMbIE B XOJI€
JIEMOHCTPAIIMOHHOTO
AKCIICPUMEHTA U JTJa00paTOPHBIX
OITLITOB.

JenaTh BBIBOJIBI U3 PE3YJIbTATOB
MPOBEICHHBIX XUMUUECKHUX
OIBITOB. YYacTBOBATh B




COBMCCTHOM O6CY>KI[€HI/II/I.
3anuceIBaTh YPaBHCHUA
XUMHNYCCKUX peaKHI/Iﬁ.

42. XUMHUYECKHE CBOMCTBA
coseil. I eHeTn4eckas CBA3b
MEXK]y KllaccamMu
HEOPTaHUYECKUX
COCTMHCHUH.

HccnenoBaTh CBOMCTBA COJICH.
OnuceiBaTh XUMHYECKHE
peakimu, HaOII0JaeMbIC B XO/IC
Ja00pATOPHBIX OIBITOB.
JlenaTh BBIBOJIBI U3 PE3YJIbTATOB
MPOBEJEHHBIX XUMHUYECKUX
OIIBITOB. YYacTBOBATH B
COBMECTHOM OOCYK/ICHUHU.
VYcranaBiuBaTh TCHETUUCCKUEC
CBSI3M MEX]ly OCHOBHBIMU
KJIaCCaMHM HEOPraHWYECKUX
COCIUHCHUMU.

3anuchIBaTh YpaBHEHUS
XUMHYECKUX PEaKIUH.

43. O00011IeHNE 3HAHUI 1O
TeMme 6.

KnaccudunmpoBats n3ydeHHbIE
XUMHUYECKHUE DIIEMEHTHI U UX
coenuHeHnsa. CpaBHUBATh
CBOMCTBA BECILIECTB,
MIPUHAJJICKAIIMX K Pa3HBIM
KJIaccaM, XMMHUYCCKHE DJICMCHTBI
Pa3HBIX TPYIIIL.

OnucpIBaTh XUMUYECKUE
peakIuu, HaOIr01aeMbIe B X0
JIEMOHCTPAIIMOHHOTO
sKcTiepuMeHTa. JlenaTh BEIBOJIBI




U3 pe3yibTaTOB MPOBEIECHHBIX
XUMHUYECKUX OIBITOB.
VYyacTBOBaTh B COBMECTHOM
00CYXKIEHUH.

3anuceIBaTh YpaBHCHUS
XUMHYECKUX PEAKIUH.

44. IlpakTH4yeckas padora
Ne 6. ccnenoBanue
CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBaHMIA.

Pemenne sxcriepuMeHTANBHBIX
3amad 1o TeMe «OCHOBHEBIE
KJIaCChI HEOPraHUYECKHUX
COECIUHECHUN.

Co0mroath npaBuia TEXHUKU
0€30IacCHOCTH.

Oxka3bpIBaTh NEPBYIO TOMOIIb
MIPY OTPaBJICHUSIX, 0)KOTaX H
TpaBMax, CBSI3aHHBIX C
peaKkTUBaMH U J1aOOpaTOPHBIM
obopynoBanueM. ONUCHIBaTh
XUMHUYECKUE PEAKIUH,
MPOBOJIMMBIE B XO1€
MPaKTUYECKON PabOTHI.
Jlenath BBIBOJIBI M3 PE3YJIHTATOB
MIPOBEICHHBIX XUMHUYECKHIX
OTIBITOB.

45. KonrpoabHasi padota
Ne 3.OcHOBHBIC KJIaCChI
HEOPraHUYECKUX
COCJIMHCHU I

O0o00mare u
CHUCTEMATU3UPOBATh N3YICHHBIN
Marepuall.

Pa3nea II. XuMmnueckue

46. CocTaB U Ba)KHEUIIIHE

Crpoenue aroma: sjapo,

YcraHaBiauBaTh BHYTpPH -

3JIEMEHTHI, BeleCTBA U XapaKTEPUCTUKH aTOMA. SHEPreTUYECKUI YPOBEHb. | MEKIPEAMETHBIE CBS3U.
XHMHYECKHE PeaKklum B Cocmas Aa0pa amoma: | OnpenensiTe YUCJIO IPOTOHOB,
CBeTe JJICEKTPOHHOM TEOPUH NPOMOHbI, HeUmpOHbl. | HEUTPOHOB, SJICKTPOHOB Y




(23 v)

8. Ctpoenue atoma (3 4)

47. 3oTorbl. XUMHUYECKUH
DJIEMEHT.

48. CTpoeHHE IIEKTPOHHBIX
000JI0YEK aTOMOB.

9. IlepyoauyecKkuii 3aKOH 1
Ilepuoaunueckas cucrema

XHMHUYECKHX 3JIeMEHTOB
JI.A. MenaeneeBa (3 4)

49. CBoiicTBa XMMHYECKHUX
2JIEMEHTOB U UX
MIePUOTUUECKHE
N3MEHEHMUS.

50. Ileppoanyeckuii 3aKOH
u Ileprnonnueckas cucrema

Hzomonvui. ITepnognueckuii
3akoH JI.M1I. MeHnaeneena.
ITepnoanyeckas cHCTEMa
XUMHYeCcKuXx snemeHToB JI.U.
Meneneena. dOuznuecKkui
CMBIC aTOMHOTI'O
(MOpSLIKOBOTO) HOMeEpa
XHUMHUYECKOTO DJICMEHTA,
HOMEpa TpYNIbl W MEpHOJA
MEPUOINYECKOU CHUCTEMBI.

Crpoenne DHEPreTUYECKUX
YpOBHEW aToMOB TiepBBIX 20
XUMHUYECKUX AJIEMEHTOB
nepuoanueckon cucremsl . 1.
Menpeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA
CBOWCTB aTOMOB XHWMHYECKHUX
DJIEMEHTOB M HX COCIMHCHUM
Ha OCHOBE TIOJIO)KEHUS B
nepuoandeckon cucreme [.M.
MengeneeBa W CTPOEHHUS
aToma. 3HaueHUE
[Tepnoanyeckoro 3axkona JI.1.
Menpeneena.

aTOMOB XMMUYECKHUX DJIEMEHTOB,
ucnonb3ys [ICXD.

OnpenensaTh MOHATUA
«XHMHYECKHM JIEMEHT,
«TOPSAIKOBBIM HOMEDPY,
«MACCOBOE YHUCJIIO», «A30TOID,
«OTHOCHUTEJIbHAS aTOMHAas
Macca

CocTaBisTh CXEMBI CTPOCHHUS
aToMOB nepBbIX 20 2JIEMEHTOB
MEPUOIMYECKON CUCTEMBI
3JICMEHTOB.

XapakTepus3oBaTh CTPYKTYpPY
NEPUOANYECKOMN TaOIMIIBI.
Paznuuate nepuonsl, A- u b-
rpynnbl. OOBSCHATD
(bu3nYecKuil cMbICIT
MOPSIIKOBOTO HOMEpa
XUMHUYECKOTO JJIEMEHTA,
HOMEPOB I'PYIIIBI U IEpUOAa, K
KOTOPBIM AJIEMEHT IPUHAJICKUT
B [ICX3; 3akOHOMEPHOCTH
WU3MEHEHUS CBOMCTB DJIEMEHTOB
B [IpE/IEIIax MaJbIX EPUOIOB U
A-rpymi.

Ocy1iecTBasATh MOUCK
WH(pOpMAaIKU U COMOCTABIATh




XUMHUYECKHX DJIICMEHTOB
JI.1. MeHnpaeneeBa B CBETE
TEOPUU CTPOCHUS aToMa.

51. Xapakrepuctuka
XUMHUYECKUX 3JIEMEHTOB 10
MTOJIOKEHUIO B
MIEPUOANYECKON CUCTEME.

MH(OPMAIUIO U3 Pa3HBIX
HMCTOYHUKOB.

DopMyJIMPOBATH
ITepuoanueckuui 3axon /.M.
MeHeneeBa 1 pacKpbIBaTh €ro
CMBICIL.

XapakTepu3oBaTh XUMHYECKHE
AJIIEMEHTHI HA OCHOBE UX
nonoxenus B [ICXD u
0COOEHHOCTEN CTPOEHUS UX
aTOMOB.

Jenats yMO3aKJIFOUEHUS O
XapaKTepe N3MEHEHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB C
YBEIMYEHHUEM 3aps0B ATOMHBIX

sEp.

10. Ctpoenue Bemecrsa

(44)

52. KoBajieHTHAas CBA3b U €€
BUIIBL.

53. MoHHas CBA3b.

Qﬂekmpoompuuameﬂbﬁocmb

amomos XUMUYECKUX
2JIeMEHMOB. KosanenTHas
XUMHYECKAs CBSI3b:
HEMoJsIpHAsT W TOJIsIpHasl.

Ilonsamue o 6000pooHOIU C853U
U ee GIUAHUU HA (husuyecKue
ceolicmea sewecma Ha
npumepe 600bl. VIOHHAs CBSI3b.
Merammueckasi CBsi3b. Tunwi
KPUCTNAIUYECKUX — Peuemox
(amomnas, MOJIeKYIAPHAS,

CpaBHHMBAThH CBOMCTBA
XUMHYECKUX IJIEMEHTOB B
3aBUCUMOCTH
OTUXAJIEKTPOOTPULIATEILHOCTH.
Paznuuarts pa3HOBUIHOCTH
XUMHYECKUX CBA3EH MO UX
OCHOBHBIM XapaKTEPUCTUKAM

OrnpenensaTs TUN XUMHAYECKON
CBSI3U B COEQUHEHUIX HA
OCHOBAaHUU XUMHUYECKOU

(bopMyIIbL.




54. CtenneHb OKUCICHUS.

55. Kpucraiumnueckoe
CTPOEHHUE BEILIECTBA.

UOHHAA, Mema]l]lu'-IQCKaﬂ).
3asucumocms qbus*uqecmtx
CcBolCMm8 eeujlecnie on muna
KpucmaﬂﬂuquKoﬁ pewemxKu.

CpaBHEHHE OHATHI
«BaJICHTHOCTb)» U «CTETCHb
OKHCITICHUS.

Omnpenensts cTeneHb OKUCIECHUS
AJIEMEHTOB B COCAMHECHHUSAX.
CocTaBnsaTh (hOpMyJIbl BEIIECTB
MO CTENEHN OKUCIICHHS
3JIEMEHTOB

@opMyIIMpPOBATH ONPEAECTICHUE
MTOHATHS «KPUCTAJUIMYECKUE
pemetkn». OOBACHATH
3aBUCHUMOCTB CBOMCTB BELIECTBA
OT TUIIA €r0 KPUCTAIUINYECKON
pELIETKU

11. Xumuueckne peakiuu B
CBeTe JICKTPOHHOM TeopuM

(44)

56. Peakuuu, npoTekarome
C I3MEHEHHEM U 0e3
W3MEHEHHUS CTENEHN
okuciaeHus. OKMCINTEIbHO-
BOCCTaHOBUTEJIbHEIE
peaKIuu.

57. PacctaHoBKa
KO2(pPHUITMEHTOB METOI0M
AJICKTPOHHOTO OajaHca.

58. O0001mIeHNEe 3HAHUH 110
temam 7-10.

59. KonTposabHas paGora
No 4.110 TeMe « XUMHUYECKHUE

CrereHb OKHCIICHHS.
Onpenenenue cTeneHu
OKHCJICHUSI aTOMOB
XUMHYECKHUX DJIEMEHTOB B
coenqnHeHNIX. OKHUCIINTED.
Boccranosurens. CymHOCTb
OKHCJIUTEIHLHO-
BOCCTAHOBHUTEIbHBIX PEAKIIUMN.
Kiaccudpukanus XuMHIeCKUX
pEAKUHM IO U3MEHECHUIO
CTeleHEe OKHUCIJICHUSI aTOMOB
XUMHYSCKHUX DJIEMEHTOB.

3anuchiBaTh YpaBHEHUS
npocreimmx OBP.

PaccraBnare ko3¢ uUIIMEHTH B
OBP wMeTonoM 3JIEKTPOHHOTO
Oananca

CocTaBisATh CpaBHUTEIbHBIC U
000011aroIIHe TaOJIHIIBI, CXEMBI.

O0o00mare u
CHUCTEMATU3UPOBATh N3YICHHBIN




OJICMCHTEI, BCIICCTBA 1
XUMHUYCCKHUC PCAKIINH B
CBCTC SHGKTPOHHOI?I
TCOPUM»

MaTcpual.

12. Bogopon —

POKAAOIIMH BOAY U
Heprumo (3 4)

60. Bomopor — 35ieMeHT 1
IIPOCTOE BELIECTBO.
[Tonyuenue Bogopona.

Bogopon —  xumuueckwuit
AJIEMEHT U MPOCTOE BEILIECTBO.
duznyeckue U XUMHUYECKHUE

HccnenoBats cBOKCTBA
BoJI0poJa. Habmonath
(u3nUecKue CBOMCTBA BOAOPO/IA.

CBOMCTBA BOZIOpoa. | Pacmo3HaBaTh OMBITHRIM ITyTEM

[Tomygyenme  Bomopoma B | Bogopoa. OmuchIBaTh

nabopaTopum. Ilonyuenue | XAMAYECKHE PEAKITHIH,

68000p00a 6 | HabJI0TaeMbIE B XOJIE

NPOMBIULIEHHOCTU. JIEMOHCTPAIIMOHHOTO

Ilpumenenue 6000po0a. | SKCTIEPUMEHTA.

KauectBennnie peakuuu Ha | JlenaTb BHIBOJBI U3 PE3yIbTATOB

razoo0pasHbie BEIIECTBA | TPOBEICHHBIX XUMUYECKHUX

(Bogopon). OTIBITOB. Y4YacTBOBATh B
COBMECTHOM OOCYKJI€HUU
PE3YNBTATOB OMBITOB.
HccnenoBath CBOKCTBA

61. Xumnueckue cBoiictea | [lonyuenue BOJIOpOAA u | Bojgopojaa. HabGmonate

Y PUMEHEHUE BOJIOPOAA.
Bona.

V3yUYECHUE €r0 CBOWCTB.

XUMHUYESCKHUE CBOMCTBA
BOJIOpO/A.

OnuceIBaTh XMMHYECKHE
peaKkIuu, HaOIr01aeMbIe B X0
71a60pPaTOPHOTO OTIBITA.
3anuceiBaTh YpaBHECHHUSI
XUMHYECKUX PEAKIUH.




62.IlpakTuyeckasi padora
Ne 7. ITonyuenue Bojopoaa
Y M3y4YE€HUE €T0 CBOMCTB.

Co0uro1aTh npaBuiia TEXHUKU
0€30IMacHOCTH.

OnuceiBaTh XUMHYECKHE
pEaKIMH, TPOBOJIUMEIC B XOI€
MPaKTUYECKON paOOTHI.

Jlenath BBIBOJIBI M3 PE3YJIBTATOB
MIPOBEICHHBIX XUMHUYECKHIX
OIIBITOB.

13. I'asorensi (3 1)

63.I'atoreHpr —
XUMHWYECKHE JIEMEHTHI U
IIPOCTHIC BEIIECTRBA.
dusznyeckue u
XMMHUYECKHE CBOMCTBA
raJoreHoOB.

64.X710p0oBOIOPO.
CousiHas Kuciora.
XJIOpUIBI.

["anorensl: pusnveckue u
XUMHYECKUE CBOKCTBA.

COGI[I/IHGHH}I TaJIOI'CHOB:

XJIOPOBOJIOPOI,

XJIOPOBOOOPOAHAA KUCJIIOTA U

€€ COJIN.

Ha3biBaTh u
XapaKTEPU30BaTbCBOKMCTBA
rajoreHoB.

HaswiBatn u
XapaKTEPU30BATbCBOMCTBAXIIOPO
BOJIOPOJA, COJISTHOM KUCITOTHI;

65.IIpakTuyeckas padora
Ne 8. [Tonyuenue consiHOM
KHUCJIOTBI M OMBITHI C HEH.
Pemenue
AKCIIEpUMEHTAJIBHBIX 3aJ1a4
1o TeMe «[ aJIoreHbI»

HcciaenoBats CBOMCTBA COJITHOU
KHCJIOTHI;

14.Xumus v xu3Hb (24.).

66. Yenosek B Mupe
BEILIECTB, MAaTEPUAIIOB U
XUMUYECKUX peaKIui

Ilpobnema
UCNOTIb30BAHUS
XUMUYECKUX

0e30nacHo20

seujecmsa
peaxkyuu

u
6




Xumus u 3A0POBbC

NOBCEOHEBHOU IHCU3HU.

TOKCM’«IHble, coprodue
63Pbl6O0ONACHbLE 6eUlecmBd.

u

67. BpiTOBas XuMuyeckas
I'PaMOTHOCTb.

bvimosas xumuueckas
cpaMOmMHROCMbG.

15. O0001menne Kypca
xumuu 8 kiacca — 3 yaca

68.OCHOBHBIE XUMHUUYECKHUE
MOHATHUS U 3aKOHBI

O0o00marTe u
CHUCTEMATU3UPOBATH 3HAHHMS 110
TEME

69.1lepuoanyeckuii 3aKOH U

CTPpOCHHUC aTOMa

O0001maTe 1
CHUCTEMATU3HPOBATh 3HAHHMS 110
TEME

70.0OCHOBHBIE KJIaCChI
HEOPTaHUYECKHUX
COEIMHEHUN

O0001maTe 1
CHUCTEMATH3HPOBATh 3HAHUS 110
TEME




TemaTnyeckoe NJIAHUPOBAHUE 10 XUMHH
9 kJ1acc

CocraBneno B cootBercTBUM ¢ PI'OC OOO 1 Ha ocHoBe [IpumepHON OCHOBHOM 00pa30BaTEIBHOM MPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus (og00peHa pemieHrueM (deepaabHOro y4eOHO-METOAMYECKOr0 00beAMHEHUS M0 00IIeMy 00pa30BaHMUIo,
nporokosn Nel/15 ot 08.04.2015), a Takxke Ha ocHOBe aBTOpckoil mporpammbl ['apa H.H., «Xumus. Pabouue nporpammsi.
[Ipenmernass nuuust ydeOHukoB [.E.Pymsutuca, ®d.I. Penpamana 8-9 kmaccsl: yued. mocobue miis oOmieoOpas3oBar.
opranm3ammii/ H.H Iapa. - 3-u3n.,nepepa6.-M.: IIpocsemenue, 2019. -48c. — ISBN 987-5-09-065302-2»

Pabouas mporpamma mpemycMaTpuMBaeT —pealu3alui0  yYCOHHKOB, PEKOMEHIOBAaHHBIX K HCIOJH30BAHUIO B
oOpazoBarenpHOM Tiporiecce B OV, peanusyoomnmx oOpa3oBaTelbHbIE MOporpaMMbl OOIEro oO0pa3oBaHUS W HMEIOLIUX
rocyJapcTBeHHyro akkpenurtamnuio B 2014/2015 yue6noMm roay (mpuka3z MunoOpuayku Poccuun ot 13.12.07 Ne 349): VyeOHuK
Xumusa. 9 kimace: ydeb. qis oOmeoOpaszaBat. opranmsaruii/ [.E. Pymsutnc,®d.I'. ®dempaman. — 6—€ W3I.,CTCPUOTHUI. —
M.:IIpocBemenue, 2018. — 207 c.

Paznen, koamuecTBO OCHOBHEIE DJIEMEHTEI OcHoBHBIE BUBI YUEOHOM

JINGE

[leproanyeckoli CUCTEMBI
Menpeneena.

CrpoeHne MoOJIeKyJl. XUMHUYECKas
CBA3b. THIBI XUMHUYECKUX CBSI3EHU:
KOBAJICHTHAs (monstpHast U

4acoB Tema couepxanus mo ®I'OC OO0 NEATEIbHOCTH
| BBenenue. 1Ctpoenue atoma. Xumuueckass | Ctpoenue aToma. Snpo | CocTaBimaATh  CXEMBl  CTPOCHHS
IHoBTOpEeHME cBs13b. CTpOEHHE BELIECTBA (IpOTOHBI, HEUTPOHBI) u | aromoB X.D. (Nel-20);
OCHOBHBIX BOIIPOCOB § anekTpoHbl. M3ortomnel. Ctpoenne | CoCcTaBisITh YpaBHEHUSA
KJIacca AJIEKTPOHHBIX O0O0JIOYEK AaTOMOB | TCHETHUYECKOM  CBSI3U  MEXKIY
(2 yaca) MEPBBIX 20 AJIEMEHTOB | OCHOBHBIMHU KJ1accaMu

HEOPraHUYECKUX BEILECTB;
OOBsICHAT, (PU3UYECKUN CMBICT
nopsiAkoBoro  Homepa  X.0O.,
HOMEpa TPYIIIbI U IEPHOA;

OOBSACHATH CXOJICTBO W pa3Inyne




HETOJIsIpHAs), VOHHas, | B CTpPOEHUHU aTOMOB X.0.;
metainueckas.  [lonsatue o | OOBSCHATH 3aKOHOMEPHOCTH
BaJICHTHOCTH " CTEIICHU | U3BMEHEHMS CBOMCTB X.O.;
OKHCJICHUS. XapakrepuszoBarb X.J. MalblxX
NEPUOJIOB, KaJus U KaJbLUs;
2 Kacchl HEOpraHMUECKUX OcHOBHBIE Kyacesl | Onpenensrsb IIPUHAJIEKHOCTD
coenuHeHnid. CBOMCTBA BEUIECTB | HEOPTAHUYECKUX BELIECTB. HEOPTAaHUYECKUX  BEIIECTB K
ONPENIEIICHHOMY KJIAcCy;
XapakTepu3oBaTb ~ XUMHUYECKHUE
CBOMCTBa HEOPTraHUYECKUX

BEIICCTB Pa3JINIHBIX KIIACCOB,
Beraucnsate KOJIMYECTBO
BEIIeCTBa, 00BEM WIIM Maccy IIO0
KOJIMYECTBY BEIIECTBA, 00BEMY
WIH Macce pearcHTOB WM
MPOAYKTOB PEAKITUH;

CoCTaBJIATh TEHETHYCCKHE PSIbI
METaJlIa U HEMETaJlIa;

3.Bxoasimasi npoMe:KyToYHast
arrecranus B popme
KOHTPOJBHOM pabOThI

YMeTh IMPUMCHATH 3HAHUA,
IMMOJIYYCHHBIC ITPH U3YUCHUHU TCM

I 3aKOHOMEpPHOCTH
NMPOTEeKAHUS
XUMHUYECKHUX pPeakmui
(6 yacoB)

4 DHepreTuka XMMUYECKHUX
peakumii. TeroBoii d3¢dexT
peaKimu

Knaccudukanus xuMmuaeckux
pPEAKLIHM IO Pa3JINYHbIM
MIPU3HAKAM: TOTJIOLIECHHUIO WIIH
BBIJICJICHUIO SHEPTHM.

YMeTh ompeneisTh XUMHYECKHE
peaxiuu 1Mo TermoBoMy dPexTy

5 .CKOpOCTh XMMHUYECKHUX
peaKIuu.

[TonsATHE O CKOPOCTU XUMHUYECKUX
pEeaKIuu.

HasbiBath (hakTOphl, BIMSIOLIUE
Ha U3MEHEHUE CKOPOCTH




XUMHUYECKOM PCaAKIUN,

6. 3aBUCUMOCTb CKOPOCTHU
peaKkiuii OT pa3IMYHbIX
(dakTopoB

@aKTOpBI, BAUSAIONINE HA
CKOPOCTb XMMHUYECKOUN pEAKIINH.
[TonsiTue 0 KaTanmuszaTope.

Ha3piBaTh (hakToOpbl, BIMSIOIINE
Ha U3MEHEHHUE CKOPOCTH
XMMHUYECKOUN peakIuu

7. XUMUYECKOE PABHOBECUE U Onpenenste CMEILICHUE
YCIJIOBHSI €TO CMELICHUS XUMHAYECKOTO  PAaBHOBECUS B
3aBUCUMOCTH OT (haKTOPOB.
8.YcioBus cmenieHus Onpenenste CMEILIEHUE
XUMHYECKOT0 PABHOBECHS XUMHYECKOTO  PaBHOBECUS B

3aBUCHUMOCTHU OT (1)aKTOpOB.

I11.Teopus
JIEKTPOJTUTHYECKOM
JUCCOUMALMH 13
4acoB)

9. DNEKTPONUTHI U
HEAJIEKTPOJIUTHL. MexaHu3M

JUucconurannu BCIICCTB C HOHHOM

XUMHYECKOU CBIA3HIO

10.MexaHu3M IQUCCOLAALIAN
BEIIIECTB C KOBAJIECHTHOU

MOJISIPHOM XMMUYECKOU CBA3BIO.

YpaBHEHHS TUCCOLUALIAN

11.CgBoiictBa HoHOB. CHIIbHBIE U

c1a0bIe 3JIEKTPOJIUTHI

DIIEKTPOIUTHYECKAS
JUCCOLUALINS. DIEKTPOIUTHI U
HE3IEKTpoauThl. MoHbl. KaTnoHbI
Y aHUOHBI.

DIIEKTPOIUTAYECKAS
JIACCOLMALINS BEIIECTB B BOJIHBIX
pacTBOpax. DICKTPOIUTHI U
HeaIeKTpouThl. MoHbl. KaTHOHBI
Y QHUOHBI.

DIIEKTPOIUTAYECKAS
JUCCOLIMAIINS KUCIIOT, IIeJI0Yel 1
coJIeH.

[Ionumarts u IIPUMCHATDH

TIOHSITUSA «HOHY,
«QIIEKTPOJIUTHYECKAS
JIUCCOLIMALIASY;

-OCHOBHBIC MOJIOKEHUS TI/;
-CyIIIHOCTh ~ PEaKUUU HOHHOIO
oOMeHa.

[TonnMmaTth

CYH_[HOCTBBHGKTpOHHTHqGCKOﬁ

JTACCOIUAIIMN  DJISKTPOJIUTOB  C
pa3HbIM  THUIIOM  XHMHYECKOM
CBSI3H,

KaTHOHBI U aHUOHBI;

VYMeThb UCcaTh ypaBHEHUS
JIMCCOITHAITHH.

ITonumarsn

-KJACCU(PUKAIIMIO  BEHIECTB IO




I11.Teopus
JIEKTPOJTUTHYECKOM
JUCCOUMAIMH 13
4acoB)

12 .Peakumu 3J€KTPOJIUTOB B
BOJHBIX PACTBOPAx

PacTBOPUMOCTH;
-QU3UYECKYI0 U
TEOPUIO PACTBOPOB;
- 3HAaTh OMNPEIEICHUS KHUCIOT,
COJIC, OCHOBAaHMH C TOYKHU
3penus D/1

XUMHYCCKYIO

OnpenensiTe BO3MOKHOCTh
MPOTEKAHUS PeaKuii HOHHOTO
oOMeHa. OOBSACHATH CYIIHOCTh
pEaKMy HEUTpaIn3aluu;

13. Peaknnu HOHHOTO OOMeEHA.

14. YpaBHEHMS] HOHHBIX
pEeaKIMii B BOJIHBIX PaCTBOPAx

15.KucnoThl Kak 3JIEKTPOJIUTHI

16.0OcHoBaHUs KaK 3JIEKTPOITUTHI

Peakuuu noHHOrOo 0OMeHa.
VY ca0BUS IPOTEKAHUS peaKIuit
WOHHOTr0 OOMeEHa.

DIIEKTPOIUTAYECKAS
JUCCOLIMAIUS KACITOT.

DIIEKTPOIUTAYECKAS
JIUCCOIMAINSA IIIEJI0UEH .

CocTaBisITh TTOJTHBIC u
COKpAIIICHHBIC ypaBHEHHS
peakIuii HOHHOTO 0OMeHa

Onpenensats BO3MOKHOCThb
MPOTEKaHUS peaKkUuii HOHHOTO
oOMeHa. OOBSACHATH CYIIHOCTh
pEaKIMU HEUTPAJIU3ALNH;

CocraBnsaTh YpaBHEHHUS
ANEKTPOJIMTHUECKON
JVCCOLMALIMY KUCIIOT,
XapakTepu3oBaTb  XUMHUYECKUE

CBOMCTBA KHUCJIOT.

Pacno3naBath pacTBOPHI KUCIIOT
CocTaBnsaTh YPaBHEHHUS
AIEKTPOJUTUYECKON
JIMCCOLIMAINY IISJIOYCH.
XapakTepu3oBaTb  XHUMHUYECKHE
CBOMCTBA OCHOBAHUM




Pacno3naBath pacTBOpbI
1ICJIOYEH;
DIIEKTPOJIUTAYECKAS

17.Conu Kak 371€KTPOJIUTHI JUCCOLIAALINS COJIEH. CocTraBisaTh ypaBHEHUS
BIEKTPOJUTUYECKOMN
JIMCCOLIMAIIMU COJICH;
XapakTepuzoBaTb  XUMHUYECKHUE
CBOICTBA COJIEH.
CocraBnsaTh YPaBHEHHUS

18. I'maponus conen AIIEKTPOJIUTUYECKON
JIMCCOLIMAIMU COJICH;

19. IlpakTHyeckas padora Nel XapakTepu3oBaTb  XHUMHUYECKHE

Pemienne sxcrniepuMeHTaIbHbIX
3a/1a4 1o TeMe
«DIMEKTPONUTHYECKAS
JUCCOLTHAITUS

20. Pemenue pacyeTHBIX 3a7a4
Ha BBIYKCIIEHUE MACChl WA
KOJIMYECTBA IPOIYKTa PEaKIIHH,
€CJIM OJIMH U3 PEarcHTOB B3ST B
U30BITKE

21. KonuTpouabHas padora Nel
o TeMe «DJIEKTPOTUTHYECKAs
JVICCOITHAITHS

CBOMCTBA COJIEH.
Pacrio3zHaBaTh ONBITHBIM MyTEM

PacTBOpPHI KHCJIOT, COJIeH,
IIEI0YCH.
PacmosnaBats xjopua-, cyabdar-,
KapOoHat
O6pamatecs € XUMUYECKOU
MOCYI0H;

Cobmronats npasuna Th.
YMETb:ONPEJCIATh C MOMOUIBIO
pacuéra BEIIECTBO, JAHHOE B
U30bITKE, U BBIYUCIATH Maccy
MPOAYKTA PEAKUUH 110 JTAHHBIM
WCXOJHBIX BEIIICCTB.

HemeTtaaanl

(26uacoB)

22.001asa
SJIEMEHTOB VIA

XapaKTepUCTHKA
TPYIIIbI,

[Tonoxxenue
IIEPUOINYECKON

HEMCTAJIJIOB B

CHUCTEMC

XapakTepu3oBaTb ~ XUMHUYECKHE
AJIEMEHTBI IOATPYIIIIHI CEPHI;



https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no12-prakticeskaa-rabota-no1-resenie-eksperimentalnyh-zadac-po-teme-elektroliticeskaa-dissociacia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no12-prakticeskaa-rabota-no1-resenie-eksperimentalnyh-zadac-po-teme-elektroliticeskaa-dissociacia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no12-prakticeskaa-rabota-no1-resenie-eksperimentalnyh-zadac-po-teme-elektroliticeskaa-dissociacia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no12-prakticeskaa-rabota-no1-resenie-eksperimentalnyh-zadac-po-teme-elektroliticeskaa-dissociacia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no12-prakticeskaa-rabota-no1-resenie-eksperimentalnyh-zadac-po-teme-elektroliticeskaa-dissociacia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no13-14-resenie-rascetnyh-zadac-na-vycislenie-massy-ili-kolicestva-produkta-reakcii-esli-odin-iz-re-agentov-vzat-v-izbytke
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no13-14-resenie-rascetnyh-zadac-na-vycislenie-massy-ili-kolicestva-produkta-reakcii-esli-odin-iz-re-agentov-vzat-v-izbytke
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no13-14-resenie-rascetnyh-zadac-na-vycislenie-massy-ili-kolicestva-produkta-reakcii-esli-odin-iz-re-agentov-vzat-v-izbytke
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no13-14-resenie-rascetnyh-zadac-na-vycislenie-massy-ili-kolicestva-produkta-reakcii-esli-odin-iz-re-agentov-vzat-v-izbytke
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no13-14-resenie-rascetnyh-zadac-na-vycislenie-massy-ili-kolicestva-produkta-reakcii-esli-odin-iz-re-agentov-vzat-v-izbytke
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no15-kontrolnaa-rabota-no1-po-teme-elektroliticeskaa-dissociacia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no15-kontrolnaa-rabota-no1-po-teme-elektroliticeskaa-dissociacia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no15-kontrolnaa-rabota-no1-po-teme-elektroliticeskaa-dissociacia

Kucaopoxa u cepa
( 8 yacoB)

CTpOCHUC HX ATOMOB.. O30H —
AJUIOTPOIIHAA MOI[I/I(bI/IKaHH}I
KHCJIOpOoda

XUMHUYECKHX
Mengeneesna.
O30H. PU3HNUECKHE U XUMHYECKHE
CBOIMCTBA KUCJIOPOA.

OJICMCHTOB

TLU.

CocCTaBisAT  CXEMBI  CTPOCHMS
aTOMOB DJIEMEHTOB IOJATPYIIIIBI
KHCJIOPOJaA .

3anucelBaTh ypaBHEHUSA
XUMHAYECKUX PEaKUuld CBOMCTB
KHCIJIOpOJa U  O030HA B

MOJIEKYJISIPHOM U C TOYKH 3PEHUS
OBP

23.Cepa. AmioTpomusi  CEpBHl.
duznyeckue U XUMHUYECKUE
cBoiicTBa cepsl. [I[pumeneHune

Cepa: ¢puszndeckue U XUMHYECKHE
CBOICTBA.

XapakTepuzoBaTb  XUMHUYECKHUE
AJIEMEHTHI TOATPYIIIBI CEPHI.
3anuceIBaTh YpaBHEHHUS
XUMHYECKUX peakuui B
MOJIEKYJISIDHOM U C TOYKH 3pPEHUSA
OBP cBOIICTB cepbl.

24. CepoBogopos. Cynbhuapl

CoenuHenus cepsl: CepoBOIOPOL,
CEpPOBOJOPOAHAS KUCIOTA U UX
COJIM - CYIb(OUIBL.

XapakTepu3oBaTh CBOWCTBA

COEIMHEHUH CEPBI.

25.CepuucTsiii ra3. Cepaucras
KHUCJIOTa U €€ COJIN

CoenuHeHus cepbl: OKCUIBI CEPHI.
CepHucTast KUCIO0Ta U €€ COJIN.

3HaTh KAYECTBEHHYIO PEAKIIUIO Ha
CyJIb(OUT-HUOH

26.0xcup cepsl (V). CepHast
KHUCJIOTA U €€ COJIN

CoenuHeHus1 cepbl: OKCUABI CEPBHI.
CepHas KHCIIOTa U €€ COJIH.

Onpenensite CBOWCTBA  CEPHOMU
KHUCJIOTBI B CBETE MPEACTABIICHUI
TOM.

27. OKHUcIUTEIbHBIE CBOMCTBA
KOHLEHTPUPOBAHHOU CEPHOMN
KHCJIOTHI

Cepnas KHCIIOTa U €€ COJIH.

OkucnuTenbHble CBONCTBA KOHIL
cepHoi kucinoTsl B ceeTe OBP.

28000011eH1E 3HAHUH 10 TEME:
«Iloarpyrmma Kuciopona.



https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no16-polozenie-kisloroda-i-sery-v-periodiceskoj-sisteme-himiceskih-elementov-stroenie-ih-atomov-ozon-allotropnaa-modifikacia-kisloroda
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no16-polozenie-kisloroda-i-sery-v-periodiceskoj-sisteme-himiceskih-elementov-stroenie-ih-atomov-ozon-allotropnaa-modifikacia-kisloroda
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no16-polozenie-kisloroda-i-sery-v-periodiceskoj-sisteme-himiceskih-elementov-stroenie-ih-atomov-ozon-allotropnaa-modifikacia-kisloroda
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no17-sera-allotropia-sery-fiziceskie-i-himiceskie-svojstva-sery-primenenie
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no17-sera-allotropia-sery-fiziceskie-i-himiceskie-svojstva-sery-primenenie
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no17-sera-allotropia-sery-fiziceskie-i-himiceskie-svojstva-sery-primenenie
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no18
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no19-sernistyj-gaz-sernistaa-kislota-i-eee-soli
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no19-sernistyj-gaz-sernistaa-kislota-i-eee-soli
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no20-oksid-sery-vi-sernaa-kislota-i-eee-soli
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no20-oksid-sery-vi-sernaa-kislota-i-eee-soli
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no21-okislitelnye-svojstva-koncentrirovannoj-sernoj-kisloty
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no21-okislitelnye-svojstva-koncentrirovannoj-sernoj-kisloty
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no21-okislitelnye-svojstva-koncentrirovannoj-sernoj-kisloty

A3ot u pochop
(10 yacoB)

29. O01as xapakTepucTHKa
aneMeHToB VA rpynmsl,
CTPOEHHE UX aTOMOB. A30T,
duznyecKue 1 XUMUIECKHE
CBONCTBA, MOJIyYeHHUE U
PUMEHEHHE.

ITonoxxenue HEMETAJIOB B
MIEPUOANYECKON cucTeme
XUMHYECKHX ajaemeHToB (..
MeHnneneena.

A30T: (pU3UYECKUE U XUMUYECKUE
cBoiicTBa. OKCUJBI a30Ta.

OnpenensTh
-pusnyeckue u
CBOMCTBA a30Ta;
-KpyTrOBOPOT a30Ta B MPUPOJIE.

XUMHUYCCKHUEC

30. AMMuak. duznveckue u AMMUax. XapaxkTepu3oBaTh CTpPOCHHE

XUMHUYECKHE CBOMCTBA aMMHAKa, MOJIEKYJIbI aMMHUaKa;

MOJIy4YEeHHE, IPUMEHEHHE. -CBOMCTBa aMMHaKa.

31. llpakTnyeckas padora Ne2 XapakTepu3oBaTh

[Tonyyenue ammuaka u -CTI0CO0BI MOJTYYCHUS u

U3yYEHUE €r0 CBOMCTB. pacro3HaBaHMUs aMMHaKa
O6pamatecs € XUMUYECKOU
MOCYA0U 17} 1a00paTOPHBIM

00opy1I0BaHUEM;
-Ilosyuatpk 1 cobrpaTh aMMHAK.

32. Conu aMMOHHUSA Coy aMMOHUSL. [Tornmars -JIOHOPHO-
AKIENTOPHBIN MEXaHU3M
oOpa3oBaHHS CBSI3M B  HOHE
aMMOHHUS

33. Pemienue 3a1a4 Ha yMeTb: ONPENENIATh MaCCOBYIO

ONPENECICHUE MAaCCOBOM (00BEMHYTO) JTOJTEO BBIXOJA

(0OBEMHOIT) oMM BBIXO/1A MPOAYKTA peakuuu oT

MPOAYKTA PEAKIIMU OT
TEOPETUYECKH BO3MOXKHOTO.

TCOPETUICCKH BO3MOIKHOTIO.

34. AzotHas kuciora. CTpoeHue

A30THAas KUCJIOTA U €€ COJIH.

3HaTh CBOMCTBA a30THOU KHUCJIOTHI



https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no27-polozenie-azota-i-fosfora-v-periodiceskoj-sisteme-himiceskih-elementov-stroenie-ih-atomov-azot-fiziceskie-i-himiceskie-svojstva-polucenie-i-primenenie
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no27-polozenie-azota-i-fosfora-v-periodiceskoj-sisteme-himiceskih-elementov-stroenie-ih-atomov-azot-fiziceskie-i-himiceskie-svojstva-polucenie-i-primenenie
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no27-polozenie-azota-i-fosfora-v-periodiceskoj-sisteme-himiceskih-elementov-stroenie-ih-atomov-azot-fiziceskie-i-himiceskie-svojstva-polucenie-i-primenenie
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no27-polozenie-azota-i-fosfora-v-periodiceskoj-sisteme-himiceskih-elementov-stroenie-ih-atomov-azot-fiziceskie-i-himiceskie-svojstva-polucenie-i-primenenie
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no27-polozenie-azota-i-fosfora-v-periodiceskoj-sisteme-himiceskih-elementov-stroenie-ih-atomov-azot-fiziceskie-i-himiceskie-svojstva-polucenie-i-primenenie
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no27-polozenie-azota-i-fosfora-v-periodiceskoj-sisteme-himiceskih-elementov-stroenie-ih-atomov-azot-fiziceskie-i-himiceskie-svojstva-polucenie-i-primenenie
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/ammiak
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/ammiak
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/ammiak
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/prakticeskaa-rabota-polucenie-ammiaka-i-opyty-s-nim
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/prakticeskaa-rabota-polucenie-ammiaka-i-opyty-s-nim
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/prakticeskaa-rabota-polucenie-ammiaka-i-opyty-s-nim
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no29-soli-ammonia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no31-azotnaa-kislota-stroenie-molekuly-polucenie

mouiekysibl. [lonyuenue

KaK OKHCJIUTCIIA.

35. OkucIuTEIbHBIE CBOMCTBA
a30THOU KUCJIOTHI

A30THas KHUCJI0Ta U €€ COJIH.

3anuchIBaTh YPaBHCHUA
XUMHNYCCKHUX peaKum”I B

MOJIEKYJISIPHOM U C TOYKH 3pPEHUS
OBP

36. Conu a30THOM KUCIOTHI A30THasl KMCJIOTA U €€ COJIN. Xapaxkrepu3oBaThb CBOMCTBA
COEIMHEHUN a30THOM KUCIIOTHI
3HaTh  00JacTM  NPUMEHEHHS
a30THOM KUCJOTHI U €€ COJEM.
37.®ochop. AmnoTponus docdop: busnueckue XapakTepu3oBaTh CBOMCTBaA
Yriepoa u KpeMHUH dochopa. Puznyeckue u XUMUYECKHE CBOMCTBA. dochopa u ero coeaUMHEHUMU
( 8 yacoB) XUMHYECKue cBorcTBa dhochopa. touku 3peHus TO/[ u OBP.
38.0kcun pochopa(V). Coenunenus dhochopa: okcua XapakTepus3oBaTh CBOICTBa
OptodochopHas Kuciaora u ee docdopa (V), oprodochopHas dbochopa u ero coeguHEHUi
conu. MuHepanbHbie KHUCJIOTa U €€ COJIU. touku 3peHus TO/[ u OBP.
yaoOpeHus.
39 O600uIeHNE 3HAHUM IO TEME: Hcnonb3oBaTh  NpUOOpPETEHHBIE
«Iloarpymnma azoTa» 3HAHUS 17§ yMEHUS TUTST
O0e3zomacHOoro  oOpalieHust  C
BEII[ECTBAMH U MUHEpAJIaMU;
40.00m1as xapakTeprucTruKa Annotponus yriepoja: aiMmas, XapakTepu3oBaTh CBOMCTBA
anemMeHToB |V A rpyriibl rpadut, kapOuH, QyJIepEHBI. yriiepoaa U AJIEMEHTOB

Yraepon, aluiOTPOITHbIE
Moaudukanuu, puzndeckue
CBOMCTBA YIJI€pOJIa.

MOArPYIIBI yIiaepoaa

41.Duznueckue CBOUCTBA U
XAMUYECKUE CBOMCTBA YIilepoa.
AncopOrusi.

VYraepona: pusznueckue u
XHMHMUYECKHE CBOMCTBA.

CBOWCTBA
3JIEMEHTOB

XapakTepu3oBaTh
yrieposaa 51



https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no31-azotnaa-kislota-stroenie-molekuly-polucenie
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no32-okislitelnye-svojstva-azotnoj-kisloty
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no32-okislitelnye-svojstva-azotnoj-kisloty
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no33-soli-azotnoj-kisloty
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no34-fosfor-allotropia-fosfora-fiziceskie-i-himiceskie-svojstva-fosfora
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no34-fosfor-allotropia-fosfora-fiziceskie-i-himiceskie-svojstva-fosfora
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no34-fosfor-allotropia-fosfora-fiziceskie-i-himiceskie-svojstva-fosfora
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no35-oksid-fosfora-v-ortofosfornaa-kislota-i-ee-soli-mineralnye-udobrenia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no35-oksid-fosfora-v-ortofosfornaa-kislota-i-ee-soli-mineralnye-udobrenia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no35-oksid-fosfora-v-ortofosfornaa-kislota-i-ee-soli-mineralnye-udobrenia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no35-oksid-fosfora-v-ortofosfornaa-kislota-i-ee-soli-mineralnye-udobrenia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no37-polozenie-ugleroda-i-kremnia-v-periodiceskoj-sisteme-himiceskih-elementov-stroenie-ih-atomov-uglerod-allotropnye-modifikacii-fiziceskie-svojstva-ugleroda
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no37-polozenie-ugleroda-i-kremnia-v-periodiceskoj-sisteme-himiceskih-elementov-stroenie-ih-atomov-uglerod-allotropnye-modifikacii-fiziceskie-svojstva-ugleroda
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no37-polozenie-ugleroda-i-kremnia-v-periodiceskoj-sisteme-himiceskih-elementov-stroenie-ih-atomov-uglerod-allotropnye-modifikacii-fiziceskie-svojstva-ugleroda
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no37-polozenie-ugleroda-i-kremnia-v-periodiceskoj-sisteme-himiceskih-elementov-stroenie-ih-atomov-uglerod-allotropnye-modifikacii-fiziceskie-svojstva-ugleroda
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no37-polozenie-ugleroda-i-kremnia-v-periodiceskoj-sisteme-himiceskih-elementov-stroenie-ih-atomov-uglerod-allotropnye-modifikacii-fiziceskie-svojstva-ugleroda
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no38-himiceskie-svojstva-ugleroda-adsorbcia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no38-himiceskie-svojstva-ugleroda-adsorbcia

MOATPYIIIHI yriiepoaa

42. YrapHbIi U YTJIEKUCIIbIE

CoenuHeHus yriepoaa: OKCHJIbI

3HaTh - CBOﬁCTBa, 3HAa4YCHHUC

rassl , CBOMCTBA, yraepoga (1) u (IV), COCIMHEHNH yTiIepoJa B KUBOU U

¢u3nonoruueckoe aecTerue Ha HEXUBOU IPUPOJE.

OpPTaHU3M. CocTaBnsTh (bopmyb
COETMHEHUN yriepoaa 151
KpEMHUS, WLTIOCTPUPYIOIIHE
CBONCTBA KapOOHATOB 51
CUJIMKATOB

43.Yrnekuciblii a3, yroiabHas Coenunenus yriaepoja: yroyibHas | 3HaTb - CBOWMCTBA, 3HA4YCHHE

KHCJIOTa U €€ COJIN.

KHCJIOTa 1 €€ COJIN.

COCAMHEHUN YIJIEPOJA B KUBOU U
HEKUBOM TIPUPOJIE.

CocrtaBnsTh dbopmybl
COETMHEHUN yriepoaa 151
KpEMHUS, WLTIOCTPUPYIOLTUE
CBONCTBA KapOOHATOB 151
CUJIMKATOB
44 IlpakTuyeckas pabora 3HaTh CHOCOOBI TMOJY4YEHUS U
Ne3.IlonmyueHue okcuia pacrno3HaBaHUs YIJIEKUCIIOTO
yraepoaa(IV) u uzyuenue ero raza. OOpamaTbCsi ¢ XUMHUYECKOMN
cBocTB. Pacrio3sHaBaHue MOCYI01 51 1a60paTOPHBIM
KapOOHATOB 000pyI0BaHUEM;
[Tonyuath u cobupathb
YTJIEKUCIIBIM Ias3.
45. Kpemunii. Okcua kpemausi. | Kpemuuii u ero coeguHeHUS!. XapakTepu3oBaTh CBOWCTBA,

KpemnueBas kuciora.

3HAYCHUE COCAMHEHUN KPEMHUS B



https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no39-ugarnyj-gaz-svojstva-fiziologiceskoe-dejstvie-na-organizm
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no39-ugarnyj-gaz-svojstva-fiziologiceskoe-dejstvie-na-organizm
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no39-ugarnyj-gaz-svojstva-fiziologiceskoe-dejstvie-na-organizm
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no39-ugarnyj-gaz-svojstva-fiziologiceskoe-dejstvie-na-organizm
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no40-uglekislyj-gaz-ugolnaa-kislota-i-ee-soli
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no40-uglekislyj-gaz-ugolnaa-kislota-i-ee-soli

Cunmkatbl. XUMHYECKHE
BEILIECTBA KaK CTPOUTEIILHBIC U
MO/ICJIOYHBIE MaTepUabl (MeJl,
MpaMop, U3BECTHSK, CTEKJIO,
IIEMEHT).

KUBOU U HE)KUBOU MIPUPOJIE.

CocraBnsthb dbopmybl
COEJIMHEHUN KpEMHHUS,
WJUTIOCTPUPYIOLITUE CBOICTBa

KapOOHATOB U CUJIMKATOB.

46.Perienne pacueTHBIX 33134
Ha BBIYKCIIEHHE 00beMa
razo00pa3Horo MpoayKTa

yMeThb:peniaTh pacu€THBIC 3a/1a9u
Ha BBIYHMCJIEHHE Macchl (00BEMA)
MIPOIYKTa PEAKIINH 0 M3BECTHOM

peakIuu, MOJy4YeHHOT0 U3 Be- Macce  (00BEMY)  HCXOJHOIO
IIIECTBA, COJICPIKAIIETO MPUMECH. BCIIECTBA, COJIEpIKaIleTO
IPUMECH.
47 . KontpoJbHas padora Ne2
no Teme «Hemeramib
MeTtanbl 48.1TonoxxeHne MeTamioB B OOBsICHATH 3aKOHOMEPHOCTH
( 11 gyacoB) MEPUOJUYECKON CUCTEME W3MEHECHUS CBOMCTB JJIEMEHTOB-

XUMHUYECKHUX 3aemeHToB 1. 1.
Menaeneena.
Merammueckas CBs3b U
METaJUTnYecKas
KPUCTAJJINYECKAsI PEIIETKA.

METAJJIOB B TMpejesiaX TIJIaBHbBIX
Oy,

XapakTepu3oBaTb CTPOEHUE H
00111e CBOMCTBA METAJIJIOB;
CocTaBisTh  CXEMbl  CTPOEHUSA
aTOMOB AJIIEMEHTOB-METAJIJIOB
(sruTHs, HaATpUA, MarHus,
TFOMHHMSI, KaJTUsl, KaIbIIHS);
OOBICHATH 3aKOHOMEPHOCTH
U3MEHEHUS! CBOMCTB 3JIEMEHTOB-
METaJUIOB B TMpeJenax TIJIaBHBIX
NOJrPyHIl.

49 . ®dusnyeckne W XUMUUYECKHUE

O6mue hu3nyeckue CBOMCTBA



https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no43-resenie-rascetnyh-zadac-na-vycislenie-obema-gazoobraznogo-produkta-reakcii-polucennogo-iz-ve-sestva-soderzasego-primesi
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no43-resenie-rascetnyh-zadac-na-vycislenie-obema-gazoobraznogo-produkta-reakcii-polucennogo-iz-ve-sestva-soderzasego-primesi
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no43-resenie-rascetnyh-zadac-na-vycislenie-obema-gazoobraznogo-produkta-reakcii-polucennogo-iz-ve-sestva-soderzasego-primesi
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no43-resenie-rascetnyh-zadac-na-vycislenie-obema-gazoobraznogo-produkta-reakcii-polucennogo-iz-ve-sestva-soderzasego-primesi
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no43-resenie-rascetnyh-zadac-na-vycislenie-obema-gazoobraznogo-produkta-reakcii-polucennogo-iz-ve-sestva-soderzasego-primesi
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no44-kontrolnaa-rabota-no2-po-teme-nemetally
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no44-kontrolnaa-rabota-no2-po-teme-nemetally

CBOMCTBA IMPOCTBIX BCUICCTB —
MCTAJIJIIOB.

MeTaiioB. O0Imye XUMUYECKHE
CBOMCTBA METAJUIOB: PEAKIINH C
HEMETaJUIaMH, KUCIIOTaMH,
COJIIMH. DJIEKTPOXUMHUYECKUI
P HAIIPSKEHUM METAJUIOB.

50. IloHATHE O METAJLTYPTHH.
Cnoco0bl MOJIy4eHUs METAJLIIOB,
CIUIaBBI (CTalb, YyTYH,
JTIOPATIOMUHUIN, OPOH3a).

Merasibl B IpUpoAe U 00IIHe
CHOCOOBI X MOJIYYECHHUS.

51.11lenouHbIe METAILIBI.
ITonoxenue B I[IC u ctpoeHue
aToMoB. HaxoxaeHnue B
npupojic. PU3ndecKue u
XHMHUYECKUE CBOMCTBA.
[IpumeHeHune men0YHbIX
METAJUIOB U UX COCIUHECHUM.

[[{eounbIe METAILIBI U UX
COE€IMHEHUS.

XapakTepu3oBaTh
CBOMCTBA
OOBSACHITHE3aKOHOMEPHOCTH
W3MCHEHUSI CBOMCTB »JIEMEHTOB-
METAJUIOB B TIpeleiax TJIaBHbBIX
MOJTPYIII.

XUMHUYCCKHUC

52 .IllenoyHo3eMenbHbIC XapakTepuzoBaTb  XUMHUYECKHUE
metaibl. ITonoxenue B 11C u [[lenoyno3eMebHbIC METAJIJIBI M | CBOMCTBA  MeTa/lIoB.  Pemath
cTpoeHue atoMoB. Haxoxnenue | UX COeIMHEHUS. 3a/laud  Ha BBIXOJl MPOJYKTa
B npupoze. Kanpumii u ero peakuuu oT TEOPETUUECKU
COCJIMHCHMUS. BO3MO>KHOTO.

53.Amomuunii. Ilonoxenue B OmnuceiBaTh CBSI3b MEXKTY
IIC u ctpoeHue ero aroma. | AJTIOMUHHUI. COCTaBOM, CTPOCHUEM,
Haxoxnenue B IIPUPOJIE CBOWMCTBAMHU  BEIIECTB-METAIJIOB
®u3MUeCKUe U XUMHYECKHUe 1 UX TPUMEHCHUEM;

CBOMCTBA. 3allMChIBATh YPABHEHUSI pPEAKIUU

B3auMMOJICUCTBUS C HeMe,
KUCJIOTAMH, COJISIMH, HCHOJIb3YSl




C-)JIGKTpOXI/IMI/I‘ICCKI/Iﬁ pana
HaIIPpsAKCHUA Me JIIs1
XAPAKTCPHUCTHUKMU.

54. AM(OTEpHOCTH OKCHIA U
THUAPOKCHIA ATFOMUHUS.

AmpoTepHOCTh OKCHAA U
THIPOKCHIA.

3HATh: BAKHEHIIINE COCTUHCHUS
ATFOMHUHMSL, OTIPEJICIICHUE
am(pOTEepHOCTH.

yMeTh: 3alHChIBaTh XUMHUYECKHE
ypaBHEHUS, JOKa3bIBAIOIIHE
amdoTepHbIle CBOMCTBa OKCHAA U
THIPOKCHIA  AFOMUHUS B
MOJIEKYJISIPHOM ¥ HIOHHOM BHJIE.

55.Kene30. TlomoxeHue xeiesa
B IIEPUOAUYCCKONM CHCTEME H

CTPOEHHUE ero aToma.
Haxoxnenue B pUPOLE.
@OU3NYECKUe MW  XHMHYECKHE

CBOMCTBA eesa.

Keneso.

3HATh: HAXOXJCHUE JKeJe3a B
pUpOJIE, CIIOCOOBI €TO
IIOJIy4EeHUS], IPUMEHEHMUE,
(duznyeckue CBOMCTBA; MOHITHE O
CIUIaBaxX, 0COOEHHOCTH COCTaBa
CBOWCTB UyTI'yHa U CTaJIH;
OCHOBHbIE 00JIACTU IPUMEHEHUS
JKEJIE3a U €TO CIUJIABOB.
YMeTh:3alUChIBATh  YpAaBHEHUS
peaKLHnid, JIOKa3bIBAIOLINE
XUMHUYECKHE CBOMCTBA JKeje3a B
MOJIEKYJIIPHOM, HOHHOM BHJIE; C
nosuuuu OBP.

56. Okcunibl, THAPOKCHUIBI U
conu xene3a(ll) u xeneza(Ill).

CoenuHeHns Kee3a U Ux
CBOMCTBA: OKCH/IbI, THAPOKCH]IBI 1
comu xene3a (11 u I11).

YMETh:II0Jy4YaTh W JOKa3bIBaTh
xumudeckue cporictBa Fe(OH),u
Fe(OH)s, IIPOBOINTD
KayeCTBEHHBIE  pEakiud  Ha



https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no50-amfoternost-oksida-i-gidroksida-aluminia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no50-amfoternost-oksida-i-gidroksida-aluminia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no51-zelezo-polozenie-zeleza-v-periodiceskoj-sisteme-i-stroenie-ego-atoma-nahozdenie-v-prirode-fiziceskie-i-himiceskie-svojstva-zeleza
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no51-zelezo-polozenie-zeleza-v-periodiceskoj-sisteme-i-stroenie-ego-atoma-nahozdenie-v-prirode-fiziceskie-i-himiceskie-svojstva-zeleza
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no51-zelezo-polozenie-zeleza-v-periodiceskoj-sisteme-i-stroenie-ego-atoma-nahozdenie-v-prirode-fiziceskie-i-himiceskie-svojstva-zeleza
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no51-zelezo-polozenie-zeleza-v-periodiceskoj-sisteme-i-stroenie-ego-atoma-nahozdenie-v-prirode-fiziceskie-i-himiceskie-svojstva-zeleza
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no51-zelezo-polozenie-zeleza-v-periodiceskoj-sisteme-i-stroenie-ego-atoma-nahozdenie-v-prirode-fiziceskie-i-himiceskie-svojstva-zeleza
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no51-zelezo-polozenie-zeleza-v-periodiceskoj-sisteme-i-stroenie-ego-atoma-nahozdenie-v-prirode-fiziceskie-i-himiceskie-svojstva-zeleza
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no52-oksidy-gidroksidy-i-soli-zeleza-ii-i-zeleza-iii
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no52-oksidy-gidroksidy-i-soli-zeleza-ii-i-zeleza-iii

Fe®* Fe®*; sammchiBaTh ypaBHEHHS
peakiuii B MOJICKYJISIPHOM,
MOHHOM BHJAC. YMETb BECTH
HAONIO/IEHUs, JIeJaTh BBIBOJEI,
cobmonate npasuia Th.

S7.IlpakTu4yeckas padora Ned.
Pelenune sxcriepuMeHTaIbHbIX
3aJa4 1o TeMe «MeTaiuibl 1 uX
COEIMHEHHUSI.

yMeTh:pElIaTbIKCIEPUMEHTAIIbH
bIE 33Ja4d 10 ONPEACICHUIO
BEIIECTB B PacTBOpPE, JOKA3bIBATh
mamaune SO,%, COs>, Fe?* Fe*,
Ag'Cl, Ba*, H, OH =
pacTBOpE; MPAKTUYECKU
OCYIIECTBIISTh MpeBpallCHUS
pPa3IMYHBIX  BEIIECTB.  YMETh
BECTHU HaOII0ACHUS, JieaaTh
BBIBOJIbI, COOJTI01aTh MpaBuia Th.

58.KonTposabHas padoTa
Ne3mo teme «MeTtamie)

Oprannyeckasi Xumms
(6 yacoB)

59.ITepBoHaYaIbHBIE CBEICHUS O
CTPOCHUU OPTraHUYECKUX
BeniecTB. OCHOBHBIE TTOJIOKEHUSA
TEOPUU CTPOCHUSI OPTAHUUECKUX
coenuHeHui A. M. Bytnepoga.

[IepBoHauanbHBIE
CTPOCHUH
BEIECTB.

CBEJACHUS O
OPraHUYECKUX

Ha3biBaTh OpPraHUYECKHUE
BEIIECTBA MO0 HX XHUMHYECKUM
dhopmynam;

Onpenensate MIPUHAJITIEKHOCTD
BEIIECTBA K  ONPEACICHHOMY

KJIaccy;
OOBsICHATH [IPUYHHBI
MHOT000pa3us OPTaHUYECKUX

BCIICCTB.



https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no55-prakticeskaa-rabota-no7-resenie-eksperimentalnyh-zadac-po-teme-metally-i-ih-soedinenia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no55-prakticeskaa-rabota-no7-resenie-eksperimentalnyh-zadac-po-teme-metally-i-ih-soedinenia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no55-prakticeskaa-rabota-no7-resenie-eksperimentalnyh-zadac-po-teme-metally-i-ih-soedinenia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no55-prakticeskaa-rabota-no7-resenie-eksperimentalnyh-zadac-po-teme-metally-i-ih-soedinenia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no56-kontrolnaa-rabota-no3-po-teme-metally
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no56-kontrolnaa-rabota-no3-po-teme-metally
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no57-pervonacalnye-svedenia-o-stroenii-organiceskih-vesestv-osnovnye-polozenia-teorii-stroenia-organiceskih-soedinenij-a-m-butlerova
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no57-pervonacalnye-svedenia-o-stroenii-organiceskih-vesestv-osnovnye-polozenia-teorii-stroenia-organiceskih-soedinenij-a-m-butlerova
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no57-pervonacalnye-svedenia-o-stroenii-organiceskih-vesestv-osnovnye-polozenia-teorii-stroenia-organiceskih-soedinenij-a-m-butlerova
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no57-pervonacalnye-svedenia-o-stroenii-organiceskih-vesestv-osnovnye-polozenia-teorii-stroenia-organiceskih-soedinenij-a-m-butlerova
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no57-pervonacalnye-svedenia-o-stroenii-organiceskih-vesestv-osnovnye-polozenia-teorii-stroenia-organiceskih-soedinenij-a-m-butlerova

60.[IpenenpHbIe  YTIIEBOAOPOIBI:
METaH, JTaH. [Tpuponnsie
MCTOYHHUKHU YTJIEBOJIOPOJIOB.
Hedts u npupomnsii ras, ux
MpUMEHEHNE

61.Henpenenbubie
YTJIEBOJOPOBI.

62.CiupTel  (METaHOJ, ATaHOI,
[JIMIEPUH), KaK MpPeICTaBUTENN
KHUCIIOPOICOIEPIKAIIUX
OpPraHUYEeCKUX COCTUHEHUM.

63.Kap6oHoBbIie KHCJIOTBI
(YKCycHas, CcTeapuHOBasi), Kak
MPeICTaBUTENN
KHCIIOPOICOAEPIKAIINX
OPTraHUYECKUX COCTUHECHUMU.

64. buonorndecku BaKHbIC
BEIIECTBA: KUPBI, YTICBOJIbI,
Oenku. XUMHUS U IAIIA.
KanopwuitHocTh )KupoOB, OEITKOB 1
yrieBoJ0B. KoHcepBaHTHI
MUIIEBIX MMPOTYKTOB
(moBapeHHast COJlb, YKCYCHas
KHCJIOTA).

YTrneBo1opoasI:
STHUJICH.
HcTounuku
YIIJIEBOJOPOIOB: MPUPOIHBIN Ta3,
He(Th, YTOJIb.

METaH, JTaH,

Kucnopoaconep:xanue
COCAMHEHUS: CIUPTHl (METaHOI,
ATaHOJI, TJIUIECPHH),

Kucnopoaconepxariue
COCIMHEHHUS: KapOOHOBBIC
KHUCIIOTHI (YKCYCHAs KUCTIOTA,
AMUHOYKCYCHasl KUCJIOTA,
CTEapWHOBAS M OJICMHOBAS
KHUCJIOTBI).

buonornuecku BaxxHbIE
BEIIIECTBA: KHUPHI, TJIFOKO034a,
OEJIKH.

3HaTh ITOHATHA: IMpCaACIbHBIC
YIIJICBOOAOPOIHNI; TOMOJIOTMYECKUM
pad IpEaACIbHBIX YITICBOIOPOIOB,
HN30MCPHU,

XapaKTEepHbIE XUMUYECKHE
CBONCTBA IIPEAEIBHBIX
YIJI€BOIOPOAOB.

[IpuMeHsTh NpaBUia COCTaBICHUS
Ha3BaHUH aJIKCHOB U aJIKHUHOB;
XapakTepu3oBaTb  BaKHEHUIINE
CBOICTBA 3T€HA U allETUJICHA.

XapakTepu30BaTh MIPUPOJIHBIC
HMCTOYHUKH YTJIEBOJOPOIOB
Onpenenste YKOJIOTHYECKUE
po0JIeMBbl, CBSI3aHHBIC c
HCIIOJIb30BAaHUEM MPUPOIHBIX
HMCTOYHUKOB YTJIEBOJOPOJIOB

OnuceIBaTh CBOMCTBA u
(dbu3nonornyeckoe JeUCcTBHE Ha
OpraHu3M  JTHJIOBOTO  CIHUPTA,
OCH3WHA U IPYTUX BEIIECTB;
Ha3bIBaTh CIIUPTHI 110
TPUBUAIIBHON W MEXIYHApOIHOU
HOMEHKJIaTypE; ONPEaesATh
MPUHAJICKHOCTh  BEHIECTB K
KJIACCY CIIHUPTOB.




X¥UMHUA 4 KU3Hb
(4 yaca).

65. XuMus 1 310pOBbE.
JlekapcTBEHHBIC MpeNapaThl;
po0JIeMbl, CBSI3aHHBIC C UX

IPUMEHCHHUEM.
66. [IpencraBnenue 0 | XUMUYECKOE 3arpsI3HECHUE
noJanuMepax Ha MpUMepe | OKPYKAIOIIEH Cpeibl U €ro
nonudTWieHa.  [lomuMepbl | | OCJIEICTBUSI.

KHU3Hb.

67. Xumudeckue 3arpsi3HEHUS
OKPYXKaroUIEH CpelIbl U €TO
MOCJIE/ICTBUS.

OOBEKTUBHO OIICHUBATh
uH(MOpMAIUIO O BEUIECTBAX U
XUMHUYECKHUX MpoIleccax;

* KPUTHYECKH OTHOCUTHCS K
NICEBAOHAYYHOM nHpOopMarmu,
HEJI0OPOCOBECTHOM peKyiame B
CpEeACTBaxX MacCOBOM
uH(popmanuu;

* 0CO3HABaTh 3HAUCHUE
TEOPETHUECKUX 3HAHHUU 110 XUMHUHU
JUTSL TIPAKTHIECKOM JIeATeITbHOCTH
YeJIOBEKa;

* CO371aBaTh MOJICJIM M CXEMBI JIJIs
perieHus y4eOHBIX u
MO3HABATEIbHBIX 3ajay;
MMOHUMATh HE0OX0IUMOCTh
COOJTI0IeHU S MpeANUCaHmii,
MpeIIaraéMbIX B HHCTPYKITUSAX T10
HCITOJIb30BAHUIO JICKapCTB,
CPEACTB OBITOBOM XUMHH U JIP.




68. [Tpobsiembr Ge30macHOro
UCIIONb30BaHUsI  BEIIECTB U
XUMHAYECKUX peakuui B
MIOBCEIHEBHOM KU3HHU.
TokcuuHsle, roproyue 51
B3PBIBOOITACHBIE BEILIECTBA.
briToBas XAMUYECKas

I'paMOTHOCTB.

XUMHUECKOE 3arpsi3HEHUE
OKpYXKaloIlel Cpe/ibl U ero
MOCJIEJICTBHS.







