


IHOACHUTEJIBHAA 3AITMCKA



[IporpamMma 1O XUMHM Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMs COCTaBJIeHA Ha OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTENbHON MPOrpaMMBbl OCHOBHOTO OOILIETo
oOpazoBanwsi, peacrabieHHbx B PI'OC OO0, a takke Ha ocHOBE (pemepanbHOI paboyeit mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIUMH MpernofaBaHus yueOHoro npeameTa «XuMus» B 00pa3oBaTebHBIX
opranusanusax Poccuiickoit denepanun.

[IporpaMmMa mo xumum Aa€T NpEACTaBICHUE O LEsIX, 00lel cTpaTerud OO0y4eHUs, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEICTBAMU Y4eOHOTO MpeaMeTa, YCTaHABIMBAET 00sS3aTelbHOE MPEIMETHOE
cojiepKaHue, MpeTyCMaTpUBAET paclpeiesieHHe ero Mo KjaccaM U CTPYKTYPUPOBAaHHUE MO paslenaM U
TeMaM MpOrpamMMbl 10 XHMHUH, OTpPEAEIseT KOJIWYECTBEHHBIE M KadeCTBEHHBIC XapaKTEPUCTUKU
COJZICpKaHUsI, PEKOMEHyEMYIO TIOCIIE0BATEIIFHOCTh U3YyUCHHs] XUMHH C YUETOM MEXIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO IMpoliecca, BO3PACTHBIX O0COOEHHOCTEW o0ydaromuxcs,
OIpeJiesIieT BO3MOKHOCTH MIpeAMeTa JUIsl peaiau3anun TpeOoBaHUN K pe3yIbTaTaM OCBOEHHsSI OCHOBHOM
o0Opa3oBaTeNbHON MPOTpaMMBbI Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3yabpTataM OOydeHHs XMMUU Ha ypOBHE IeJeld HM3Y4YeHHs IMpeaMeTa M OCHOBHBIX BHIIOB y4eOHO-
MO3HABATENBHON 1€ATEIbHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YU€OHOTO COACPKAHMS.

3HaHWE XUMHH CIY>XAT OCHOBOH s (OPMHUPOBAHHMS MHUPOBO33PEHUS OOYYArOIIETrocs, €ro
NPEJCTaBICHU O MAaTepUAIBHOM EIWHCTBE MHUpA, BAXHYIO pOJb UTPAIOT (HOpMHUpPYEMBIE XHMHUEH
MPEJICTAaBJICHUSI O B3aUMOIPEBPALICHUSIX SHEPTUU U 00 SBOJIIOIMH BEUIECTB B IPUPOIE, O MYTAX PEIICHUs
r7100aJIbHBIX POOJIEM YCTOWYMBOIO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPIeTUUECKOI, MUIIIEBON U
HKOJIOTHYECKOM 0e30MacHOCTH, TPOOIeM 3IpaBOOXPaHEHHS.

N3ydenue xumuu:

CHOCOOCTBYET pean3aluy BO3MOXKHOCTEH 1711 CaMOpa3BUTHS U POPMHUPOBAHUS KYIbTYPhI INYHOCTH,
e€ o01mel U PyHKIIMOHATHHONH TPAMOTHOCTH;

BHOCHUT BKJIaJl B (hOpMUpOBaHHE MBIIIJICHUS K TBOPUECKUX CIIOCOOHOCTEN 00YyJarONXcsl, HAaBBIKOB X
CaMOCTOSITENTFHOW Y4eOHOW JeSTeTbHOCTH, OSKCIIEPHUMEHTAIFHBIX W HCCIEOBAaTEIbCKAX yMEHUH,
HEO0OXOUMBIX KaK B MOBCEIHEBHOM KU3HH, TaK U B IPO(HECCUOHATILHON e TeIbHOCTH;

3HaKOMHUT CO CHEIH(PUKON HAYUYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBHI LIEIOCTHOTO B3IJIAga Ha
€IMHCTBO MPUPOIBI M YEIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAallOM B (POPMHUPOBAHUHM E€CTECTBEHHO--
HAYYHOH IPaMOTHOCTH O00YYarOIINXCS;

CIocoOCTBYeT (OPMHUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHMAM, K
NpUpPOJIE, K YeTIOBEKY, BHOCHT CBOW BKJIa/l B 9KOJIOTHUYECKOE 00pa30BaHHe 00yUYaIOIIMXCS.

JlanHble HampaBJIeHUS B OOYYEHHH XMMHH OOECIIEUMBAIOTCS CIEIU(PUKON COACpKaHUS YyueOHOTO
IpeMeTa, KOTOPbIH SABJISETCS MeJarornuecky aJanTHPOBaHHBIM OTpakKeHHEM 0a30BOM HayKH XUMHH Ha
OIpeIeIEHHOM JTare e€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO o00IIero oOpa3oBaHUS OPHEHTUPOBAH Ha OCBOCHUE
00yYaroIMMUCS CHUCTEMbI TE€PBOHAYAIBHBIX TOHSATHA XHMHW, OCHOB HEOPTraHMYECKOW XHWMHUHU H
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUH.

CtpykTypa coaepkaHusl IPOrpaMMBbI IO XUMHH c(hopMHpOBaHa HA OCHOBE CUCTEMHOIO MOAX0/1a K e€
nzyuenuto. CozepkaHue CKIIAIBIBACTCS U3 CUCTEMBbI MOHATUN O XMMHUYECKOM DJIEMEHTE M BEILIECTBE U
CHCTEMBI IOHATHI 0 XUMHUECKOH peakiuu. O0e 3T CHCTEMBI CTPYKTYPHO OPTaHW30BaHBI TI0 TIPUHITHITY
MOCJIe0BATEIHHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEICTABICHHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepuoanueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHsI O CTPOCHUHU aTOMa M XUMHUYECKOH CBSI3H;

— MPEJCTABIICHUHN 00 NEKTPOIUTUYECKON JUCCOLMALIMH BELIECTB B PACTBOPAX.



TeopeTnueckue 3HaAHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPHUYECKU MOTYYEHHBIX M OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OAHOTO YPOBHS K APYTOMY, BBITIONHSSA (GYHKIIMH OOBSICHEHUS
U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH MPAKTUUYECKOTO MPUMEHEHHS U MOJyYEHUS
U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl MO0 XHMHUHU CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEJCTABICHHUS O XMMHYECKOM
COCTABJISIFOLIEH HayYHOW KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOI'O OTHOLIEHUS K
HAay4YHOMY 3HAHUIO M METOJaM MO3HaHUA B Hayke. V3ydeHue XUMUU MPOUCXOAUT C MPHUBICYCHUEM
3HaHWI U3 paHee N3yYeHHBIX Y4eOHBIX npeaMeToB: «OKpyskaronmii Mup», «buonorus. 5—7 kiaacce» u
«®Dusuka. 7 knacey.

[Tpyu u3ydeHnn XUMHUU TPOUCXOAUT GOPMUPOBAHNE 3HAHUI OCHOB XMMHUYECKON HAyKH KakK 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUUECKOMN JIESTEIbHOCTH YeIoBeKa U KaK OJJHOTO U3 KOMIIOHEHTOB
MHUPOBOM KYJBTYpHlL. 3aqadya y4yeOHOro mpeaMeTa COCTOUT B (OPMHUPOBAHMM CHUCTEMBl XUMHUYECKHX
3HaHUH — BaXXHEWIIUX (AKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHHM, IOCTYIHBIX
0000IIIeHNIT MHPOBO33PEHUECKOT0 XapaKTepa, s3bIKka HAyKH, B TNPHOOLIEHHMM K HAYYHBIM METOJIaM
MO3HAHMSI TIPU M3YYCHUH BEIIECTB W XHUMHUYECKUX peakuuid, B (OPMHUPOBAHUU U PaA3BUTUHU
MO3HABATENbHBIX YMEHUIM U UX NPUMEHEHUHU B Y4eOHO-II03HABATEIbHONW U Y4eOHO-HCCIIe10BaATEIbCKOM
JESTEIbHOCTH, OCBOCHUHU MTPABHII OE30MMaCHOTO OOpAIEHHS C BEIIECTBAMU B TIOBCETHEBHOM KU3HHU.

[Ipy W3y4eHUH XMMHU Ha YpPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs BaKHOE 3HAUEHHE MPUOOpPEIH
TaKue 1eNH, KakK:

— (dopMupoBaHHE MHTENIEKTyalbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K C€aMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO PELICHUH, CIOCOOHOM ajanTHpOBaThCA K OBICTPO
MEHSIIOIIIUMCS YCIIOBUSIM JKH3HU;

— HaIpaBJICHHOCTbh O0YYEHUS! Ha CUCTEMATHYECKOe MPHOOIIEeHNE 00yUaroIINUXCsl K CAMOCTOSITEIIbHOM
MO3HABATEJIBHON 1eATEIbHOCTH, HAYYHBIM METOJIaM MO3HaHUA, (POPMHUPYIOIIUM MOTHUBAIIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMUHU;

— obecrieueHne yCIOBHM, CIIOCOOCTBYIONIMX MPUOOPETCHHUIO 00YYAIOIIUMUCS OTBITA PAa3HOOOPA3HOU
JIESITEIbHOCTH, TIO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIINI), HUMEIOLINX
YHUBEPCAJIbHOE 3HAYEHUE JJI Pa3JIMYHBIX BUJIOB JACSATEIbHOCTH;

— (¢opmupoBaHHue 00IIeH (YHKIMOHATIHHON M €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, B TOM YHCIE
YMEHUH 0OBSCHATH U OIICHUBATH SBJICHHSI OKPY>KAIOLIETO MUPA, UCTIONB3Ys 3HAHUS U OTIBIT, TIOJTy4YEeHHBIE
MIPU U3YYCHUU XUMUHU, TPUMEHSITh WX TPH PEIICHWU MPOOJEeM B TMOBCEAHEBHOM >XKM3HU U TPYIOBOMH
JIeSITEIIbHOCTH;

— (dopmupoBaHre Yy OOyYarOIMXCS TyMAaHUCTUYECKUX OTHOIIECHUHN, TOHMMAaHUS IIEHHOCTH
XMUMUYECKUX 3HAHUU JJIS1 BBIPAOOTKU IKOJIOTHUYECKH LI€JIECO00Pa3HOTO MOBENEHUS B OBITY U TPYIOBOM
JIESTEIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/I0POBBS U OKPY KaOIEeH IPUPOTHOMN Cpeibl;

— pa3BUTHE MOTHBALUH K 00yUEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha OCHOBE
YCBOGHHSI OOIEYETOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpodmis u
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00yYEeHHUSI.

OO0111ee yncio yacoB, OTBEAEHHBIX ISl U3yUEHUSI XUMUHU Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus,
cocramsieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68 4acoB (2 yaca B HEJIEIIO).



CUCTEMA OLIEHKU JOCTMXEHHWA OBYUYAIOIIMMUAUCS
INIAHMPYEMBIX PE3VYJIbTATOB OCBOEHUM S OBPA3OBATEJIBHBIX
ITPOI'PAMM HA YPOBHAX OCHOBHOI'O OBIIIEI'O U CPEJJTHEI'O
OBIIEI'O OBPA30OBAHI A

Ha ypOKax XUMHUHU OLICHUBAHUIO ITOAJICKAT CJ'IGIIYIOH_II/IC CHGLII/I(bI/I‘-IeCKI/Ie yMeHI/IHI

BBIJICJSITh CYIIECTBCHHBIC MPU3HAKKW OCHOBHBIX XUMHUYECKUX MOHSITHH; WCIIONB30BATH IOHATUS IS
OOBSCHEHHS OTICNBbHBIX ()AaKTOB M SIBJIICHHWH, BHIOMpATh OCHOBAHMS M KPUTEPUU IS KIacCHU(pUKAIII
BEIIECTB U XMMHUYECKUX PEAKI[Nil; yCTaHABIUBATh MPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKAY OObEKTaMU
U3YYCHHS, TPHUMEHATH B IMPOLIECCE IO3HAHUS IIUPOKO HCIIOJIb3yeMble B XHMHU CHMBOJIHYECKHE
(3HAKOBBIC) MOAENH (XMMHUYECKUH 3HAK — CHMBOJ JJIEMEHTa, XUMHUYecKas Qopmyla, ypaBHEHHE
XMMHUYECKOH  peakiuu);  IpeoOpa3oBbIBaTb  MOJEIBHBIE  NPEACTABICHUS  NpU  PEHICHUH
y‘Ie6HOHO3HaBaT€J'H)HI)IX 3aJa4, BBIABIATH U XapaKTCpI/BOBaTI) CyHICCTBeHHI)IG HpI/I3HaKI/I I/ISYHaCMI)IX
BELIECTB U XMMHUYECKUX PEAKIM; BBINOIHITH PAcUeThl IO XUMHUYECKUM (OpMysiaM U ypaBHEHUSM
XUMUYECKUX PEAKIUI; TFIAHUPOBATh M MPOBOAUTH XUMHUECKUI IKCIIEPUMEHT.

Jlns opraHmM3anyy TEKYIIETO OLICHMBAHUS OO0pa30BaTEIbHBIX PE3yJIbTATOB HAa YPOKaX XHMHUHU MOTYT
MIPUMECHSITHCS:

®  YCTHBIN OIPOC C UCIOJIb30BAHUEM CUCTEMBI CIICIIMAIBHO TI0I0OPAaHHBIX YCTHBIX BOIIPOCOB;

L] HI/ICI)MGHHI:Jﬁ OHpOC Ha OCHOBEC CHUCTCMBI Sa)IaHI/Iﬁ paanquﬁ THUITIOJIOTUHN U ypOBH?I CJIIOXKHOCTH
JUTSL OTICHKH YCBOCHHMS OT/ACIBHBIX AJIEMEHTOB COJIEpPXKAHWS KOHKPETHOW TEMBbI, B TOM YHCIIC
3QJIaHAKM, MMEIOIIUX XapakTep «MBICIICHHOTO JKCIIEPUMEHTa», KOTOphble TpeOyIT OT
oOydaromuxcsi TPUMEHEHUs 3HAHUN B HOBOM KOHTEKCTE WM JI PElIeHHs] HeCTaHAapTHBIX
3a/la4; BBIMOJHEHHE TMPAKTUYECKUX paboOT, MO3BOJSIONIUX OIEHUBATh yMEHHs PabOThI C
XMMHAYECKHMMHU BEIIECTBAMH U J1a0OpaTOpHBIM O0OpY/OBaHHEM, MPHUMEHEHHE TEOPETUYECKHX
3HAHUH Ha MPAKTHUKE.

B cuny pazHooOpasusi popM M METOAOB TEKyllee OICHWBAHWE yUEOHBIX NOCTHIKCHUH 00ydYaroOIIMXCs
MTO3BOJISET:

— OCYIIECTBIATH AU HepeHIUPOBAHHBIN MOIX0/ K 00YJarOITUMCS C IIEJIbIO BBISBJICHUS UX CIIOCOOHOCTH
K TPUMEHEHUIO 3HAHWW B PA3IUYHBIX CHUTYyaIlUsAX, TOTOBHOCTH K CaMOKOHTPOJIO M CaMOOIICHKE
PE3yJIbTaTOB CBOUX JOCTHKEHUH;

— BBISIBJISITh IPUYMHBI 3aTPYTHEHUI 00yJarOMIMXCs PU padoTe ¢ y4eOHBIM MaTePUATIOM;

— CJEIUTh 3a XOJOM Tpolecca oOydeHHUs U MO Mepe HEOOXOJWMOCTH OINEPATUBHO KOPPEKTUPOBATH
GbopMBI ero oOopraHm3ali, OCOOCHHO B YaCTH CAMOCTOSITEILHOW MMO3HABATEIBHON NEATEIHHOCTH
00y4aromuxcsl.

TeMaTI/I'-IeCKOC OLICHUBAHHUC Hpe)IMeTHBIX peBy.TIBTaTOB 10 XUMHUHN HanpaBneHo Ha KOMHJ’ICKCHYI-O OHeHKy
3HAHUM W YMEHUH OOydYaromuXxcsl TOCIe 3aBEepIIeHUs W3YUYEHHUs OMPENeICHHON TeMbl WM pasieiia
y4eOHOI IporpaMmbl. OHO TOMOTAET YUYUTEIIO ONPEICTUTh YPOBEHb YCBOCHHS MaTeprajia i TOTOBHOCTh
oOyuaromuxcss K AalbHEHIIEeMy H3yYeHUIO MpEeIMeTa, a TakKe CKOPPEKTHPOBATH 0Opa3oBaTEIbHBIN
MIPOLIECC TSl TOCTHKEHUS JTYUIIUX Pe3yIbTaToB.

OnenuBaHue yCTHBIX OTBETOB

OnHoii U3 TPaAMLIMOHHBIX (OPM MPOBEPKH 3HAHUH U YMEHUH 00ydJaronMXCs ABIsSETCS yCTHBIN orpoc. K
METOAAM YCTHOIO KOHTPOJII OTHOCSTCA: Oecela, paccka3 ydeHHKa, OObACHEHHE, KOMMEHTHPOBAHUE
TeKCTa y4eOHHKa, YTEHUE CXEMbl, COOOIIEHHUE. Y CTHBIN OMPOC UCMOIb3YETCS B X0/1€ PA3IUYHbBIX THIIOB
YPOKOB, Yallle B Hayajle ypoKa ¢ LeJIbI0 aKTyaIu3alui 3HaHUH, HEOOXOIUMBIX I U3y4EHHsI HOBOT'O
TEOPETUYECKOr0 MaTepuana, a TAaKXKe B KOHLE YPOKa I INEPBUYHOIO KOHTPOJIS M 3aKPEIUICHUS
IIOJIyYEHHBIX HA YPOKE 3HAHUM.



B xauecTBe OCHOBHOTO MHCTPYMEHTAPHS YCTHOTO OMPOCa BHICTYMAET CUCTEMa BOIIPOCOB, MOCTPOCHHBIX
Ha OCHOBE KOHKPETHBIX 3JIEMEHTOB COJEpXaHHUs HM3YYEHHOr0 MaTepuana, JIM00 HOBOrO MaTepuana,
nojsexaniero 3akpemieHuto. Cosep:kanue BOIPOCOB YUUTEIb OMPEIEIsIeT C YIETOM MOATOTOBIEHHOCTH
oOyJaromuxcst HAa MOMEHT U3Y4YEeHHsI COOTBETCTBYIOIIETO MaTepHaia.

[Tpu orleHMBaHUH YCTHOTO OTBETA 00YYAIOIIETOCs Ha TIOCTABICHHBIN BOIIPOC I€JIeCO00Pa3HO MPUMEHSTh
ClIeyIoIINe KPUTEPUU:

OtmMmeTKa «5» CTaBUTCS MPHU YCIOBUH, €CITH 00YUarOITHIACS:

— J1aeT TIOJHBIM apryMEHTHPOBAHHBIM OTBET, M3J0KEHHBIA B ONPEACICHHON JIOTMYECKOU
MOCJIeI0BATEIbHOCTH;

— IEMOHCTPUPYET MOHUMAHUE CYLIHOCTH COOTBETCTBYIOIIMX XUMHUECKUX MOHITHI, 3aKOHOB U TEOPHIA,
UCTIONIB3YET MX BO B3aUMOCBSI3U AJIs1 OOBSICHEHUS

paccMaTpuBaeMbIX SIBJICHUI U CBOWCTB U3y4aeMbIX BEILIECTB;

— YCIIEUTHO Peaau3yeT MOyYeHHbIC PaHee 3HAHUS ITIsl IOCTPOSHUS BBIBOJOB U O0OOIICHU.

OtmMmeTKka «4» CTaBUTCS TPU YCIOBHUH, €CIIA 00yJaIOITUNCS:

— JIaeT OTBET, JOIYCKAIOIUH HEKOTOPhIE HETOYHOCTH B TOJIKOBAHHUH CYIITHOCTH (DAKTOB U SIBJICHUH, O
KOTOPBIX HJIET PEYb;

— CaMOCTOSITEJIBHO YCTPAHSIET UMEIONINECS B OTBETE HETOYHOCTH.

OtmMmeTka «3» CTaBUTCS MPH YCIOBHUH, €CIIA 00yJaIOITUNCS:

— JIaeT OTBET, KOTOPBIIl MO COAEpKaHUIO B OONbIIEH YacTH yIOBJIETBOPSET TPEOOBAHUSAM K OTBETY Ha
OTMETKY «4», HO J[IOMyCKaeT OLIMOKU MPH HCIOJIb30BAHUU TEOPETHUYECKOTO U (haKTOJIOTHMYECKOTO
MaTtepuana;

— HE JEeMOHCTPHPYET YMEHHUS IO YCTAaHOBJICHHUIO CBS3M MEXKJY W3YUYEHHBIM paHee U HOBBIM
TEOPETUUECKIM MaTEepPHAIIOM;

— 3aTPyAHSIETCS B IOCTPOCHUH BHIBOJIOB U 00OOIIECHUIA;

— JIOTTYLIEHHBIE OMIMOKHU UCTIPABIISET C IIOMOIIBIO YUUTEJIS.

OtMmeTKa «2» CTaBUTCA TP YCIOBHUH, €CITU 00yJarOIIHIACs:

— J1aeT HEBEPHBIH OTBET;

— MIOKa3bIBaeT OTCYTCTBHE 3HAHUN COOTBETCTBYIOIINX MOHATHI U 3aKOHOMEPHOCTEH;

— HEBEpPHO MPHUMEHSET U3YyUYCHHbIE MOHSTH, 3aKOHBI U TEOPUH ISl OOBICHEHHUS PacCMaTPUBAEMbBIX
SIBJICHUH M CBOMCTB M3y4aeMbIX BEILECTB;

— 3aTPYIHACTCS B UCTIPABIICHUH JIOMTYIICHHBIX OMTMOOK KaK CaMOCTOSITEIHHO, TAK M C IIOMOIIIBIO YIUTEJIS.

OueHnBaHMe MUCbMEHHBIX padoT

B nmnpaktuke mnpemnogaBaHMs XUMHHM B pPaMKax TEKyLIETO0 M TEMATHYECKOrO KOHTPOJISI 3HAHUHU
UCIOJNIB3YIOTCS pa3iuyHble NUCbMEHHblE 3anaHus. Ilpu Bcem pa3HOOOpa3uu MUCBMEHHBIE 33JaHUA
CXOJIHBI 10 CBOCH 1I€JE€BOM HANpaBIEHHOCTH, CyThb KOTOPOW 3aKJIIOYAETCs B TOM, YTOOBI HE IPOCTO
YCTaHOBMTH, YTO 3HAIOT U YMEIOT 00ydarouIrecs, CKOJIbKO 00eCeuynTh OObEKTUBHYIO OLEHKY TOT0, KakK
U B KAKMX B3aMMOCBSI35X OHU MOT'YT IPUMEHSTh ITOJIy4E€HHbIE 3HAHUS U YMEHUS JJIs aHAIIN3a, O0bSICHEHUS
U IIPOTHO3UPOBAHUS PA3IUYHOIO POAA SBICHUM.

XuMHUYeCKUH JTUKTAHT.

XWUMUYECKUH JUKTAHT COCTOUT W3 MEPEUHS BOIMPOCOB, MPOBEPSIOMIMX 3HAHUS HA PENPOAYKTHUBHOM
ypOBHE, TpeOyromux OBICTPHIX M KpaTKHX OTBETOB. Hampumep: 3HaHHWE CHUMBOJIOB XHUMHUYECKHUX
AJIEMEHTOB, OPMYJT M Ha3BaHUH BEIIECTB, TCPMUHOJIOTHH U TIP.

[Tpu onleHMBaHUM XUMHYECKOTO TUKTAHTA IIETIECO00PA3HO MPUMEHSTh CIEAYIONIUE KPUTSPUH:

OTMETKa «5» CTaBUTCS MPU YCIOBUH, €CIIH 00yJaroImuiics BepHo 3anuceiBaet ot 95 10 100% oTBeTOB;



OTMETKa «4» CTaBUTCS MPHU YCIOBUH, €CITH 00yJaromuiicss BepHo 3anuckiBaeT oT 80 10 94% oTBeTOB;
OTMETKa «3» CTaBUTCA MPH YCIOBUH, eclii 00ydaromuiicss BepHo 3anuceiBaeT oT 60 10 79% oTBETOB;
OTMETKA «2» CTaBUTCS NP YCIOBUH, €CITH 00ydJaromuiics 3amucbiBaeT Menee 60% OTBETOB.

TecrupoBanue.

MO>KHO BBIACTUTH OCHOBHBIE BH/IbI TECTOBBIX 33/IaHUN, KOTOPBIE UCIIONIB3YIOTCS AJISl IPOBEPKHU 3HAHUH U
yMEHHI 00ydJaromuxcsl Mo pa3IuyHbIM TeMaM: C BHIOOPOM OTBETa/OTBETOB (IIpeajiaraercs BBIOPATh
NpaBUJIbHBIE OTBET/OTBETHI M3 MPEIIOKEHHBIX BapUaHTOB); ¢ KOPOTKHUM OTBETOM (TpeOyeTrcst NaTh
KpPaTKHil OTBET HAa BONPOC HJIM BBINOJHUTH 33/laHUE B HECKOJBKUX IMPEIUIOKEHUAXK); HA COOTBETCTBUE
(Hy>)KHO YCTaHOBUTH COOTBETCTBHE MEXIy 3JEMEHTAaMH JIByX MHOXECTB); Ha IOCJIEIOBATEIBHOCTD
(TpeOyeTcst pacCTaBHUTh SJIEMEHTHI B IPABUIIHHOM ITOCIIEAOBATEILHOCTH).

Llemmecoobpa3Ho NMPUMEHUTH HOPMATUBHOE AMXOTOMHYECKOE OLECHHBAHHWE PE3YJIbTATOB BBHIOJIHEHHS
Ka)KJI0r0 TECTOBOI'O 3aJJaHUsl, HAIIPaBJICHHOI'O Ha MPOBEPKY YCBOEHUS OJTHOTO 3JIEMEHTA COAECPIKAHUS.
[Tpumepnas mkana nepeBoja 6amia B OTMETKY (pa3pabarbiBaeTcst B 00pa30BaTEIbHOM OpraHu3allim):
OTMETKa «5» CTaBUTCS MPHU YCIOBUH, eclii oOydaromuiica Hadpan oT 85 no 100% ot obimero uucna
0asuIoB;

OTMETKa «4» CTaBUTCS NPH YCIOBHHM, eciau oOyuaromuiicss Habpan ot 65 1o 84% ot obero yucna
0aJlIoB;

OTMETKa «3» CTaBHTCS MPH YCIOBHH, eciau oOyuarommuiicss Habpan ot 50 go 64% ot olmero yucna
0aJ110B;

OTMETKA «2» CTaBUTCS NP YCIOBUH, e€clii o0ydaromuiicst Habpan meree 50% oT obmiero yucia 6ajuioB.

OueHuBaHme pelieHUs pacyeTHbIX 3a/1a4.

PacuetHble 3a1a41 10 XMMHUH B CUCTEME OLIEHUBAHUS UTPAIOT BAXKHYIO POJIb B OLIEHKE YPOBHS MIOHUMAHUS
U YCBOCHHUS MaTepuasia o0ydaromumucs. OHU MO3BOJIAIOT IPOBEPUTH HE TOJIBKO 3HAHUE TEOPETUUECKUX
OCHOB XMMMM, HO M YMEHHUE INPUMEHATh UX Ha IPaKTUKE, NPOBOJUTH pPAaCUeThl, AHAIU3UPOBATH
pe3ysbTaThl U JIeNaTh BBIBOABI. PacueTHble 3aauud MOTYT BKJIKOYaThb B ceOs pelIeHHE ypaBHEHUH
XUMHUYECKUX peaklui, pacueT Macchl, 00beMa, KOHIEHTPALMU BEIECTB, a TAK)XKE ONpeAeSIEHUEe IPyrux
XUMHUYECKUX MapaMeTpoB. PacueTHble 3ajaud MOMOrarOT pa3BUBaTh JIOTUYECKOE MBILUICHHUE, YMEHUE
paboTaTh ¢ JaHHBIMU U PUMEHSTh TEOPETUUECKUE 3HAHUS Ha MPAKTHKE.

IIpu oneHMBaHUM NMMCbMEHHBIX PEIICHUN PACUETHBIX 3a1a4 PEKOMEHIYETCs IO BO3MOXHOCTU Ha BCEX
JTanax MCIOoJIb30BaTh 00O0OIIEHHBIE KpUTEpUH olieHuBaHus Takux 3anaHuii B KUM OI'D (ua ypoBHe
OCHOBHOTO 0011ero oopazoBanus) u KM EI'D (Ha ypoBHE cpemHero o0mero o0pa3oBaHus) M0 XUMHUHU.
Pemenune pacueTHOM 3ajayd IpenroyiaraeT BBINOJIHEHHWE OIPENEICHHON IOC/Ie0BaTeIbHOCTU
JIOTUYECKUX JIEeHCTBUH € (QU3NYECKUMH BEIMYMHAMU Ha OCHOBAaHMM COOTHOLIEHHM BEIIECTB —
YYaCTHUKOB PEaKIMH. B 3aBHCHUMOCTH OT ycCIOBHS 3aJaud KOJIMYECTBO TAaKUX JIOTUYECKUX ACHCTBHIA
MOKET OBITh pa3NUyHbIM. [l03TOMY MpH OLEHUBAHUU BAXHO YUUTHIBATh TO, Kak OOydaromuics
BBICTPAanMBaeT HYXHYIO IMOCIIEOBATEIbHOCTh 3THX JEUCTBUM, U OIICHUBATH KaXKI0€ M3 BBIMOJIHEHHBIX
JecTBUH, KOTOpOE OYAET SBIATHCS JIEMEHTOM OTBETA.

OOBEKTOM OLICHUBAHUS PEIICHUS PACUETHBIX 3a7a4 SIBISIOTCA:

1) mpeaMeTHBI pe3ynbTaT — COOPMHUPOBAHHOCTH YMEHHS IPOBOAUTH PAacCUeThl MO YpPaBHEHHIO
XUMHUUYECKON PEaKIINu;

2) MeTanpenMeTHbIE pe3yJIbTaThl — COPMHPOBAHHOCTH YMEHHUH CTPOUTH JIOTUYECKHE PACCYKACHUS,
CaMOCTOSITENILHO BBIOUPATh CIIOCO0 peleHus yueOHo 3a1auu.

Jlornueckue nEUCTBUS, KOTOPBIE SIBISIOTCS HEOOXOAMMBIMH ISl PEIICHHS PACUCTHON XHUMHYECKOM
3aJla4yM 110 YpaBHEHUIO XUMUYECKOM peakiuu:



1) cocraBnenue ypaBHEHUs XUMHUECKON peakliiu, 0 KOTOPOU UAET peyb B YCIOBUHU 3aJauy;

2) ompenelieHue COOTHOLIEHMs KOJIMYECTBA BEIIECTB — MPONOPLUOHAIBHON 3aBUCUMOCTH, KOTOpas
YCTaHABJIMBAETCS B COOTBETCTBUU C KOA(PUIIMEHTAMH B YPAaBHEHUN PEAKLINY;

3) HaxoX/1eHUEe NCKOMOH (PU3MYECKON BETMUUHEI.

Kaxnoe noruueckoe feiictBue oreHuBaercs B 1 6ami, cyMmapHblid 6ajul 3a BEpHOE pellieHue 3a1aun — 3
6amna. Takoi IPUHIUI KPUTEPUATBHOTO OLIEHUBAHUS 11€71€CO00pa3eH Ha MEepPBbIX ATAarax OPMUPOBAHUS
YMEHUs peliaTh pacueTHbIe 3a7auu. B mpouecce nzyueHus yueOHOTo npeamera « XUMHsD» UCTIOIb3YIOTCS
3aJlaHusl, YCIOBHUE KOTOPBIX JIOTMOJIHIETCSI HOBBIMM 3JIEMEHTAMU 3HAHUM, YTO MPUBOJIUT K YBEIUUEHHUIO
KOJIMYECTBA YUEOHBIX AEHCTBUNA, HEOOXOAUMBIX I PELIEeHUs pacueTHOH 3aaauu. [Ipu 3ToM cxoHBIE IO
CBOEMY XapaKTepy yueOHbIC NeUCTBHS, HAPUMEP HAXOXKIEHNE MacChl (00beMa) BEIIECTB 110 H3BECTHOMY
KOJINYECTBY BeLIECTBA (M HA000POT), MOT'YT MIOBTOPSIThCSA IPUMEHHUTEIBHO K HECKOJIBKUM BellecTBaM. B
3TOM clly4yae Takue JIeHCTBUS 1es1eco00pa3Ho OlleHUBaTh B 1 Gaiut.

K xpurepusm olieHMBaHUS PEIICHUS] pAaCUeTHON XUMHUYECKON 3aa4l MOTYT ObITh OTHECEHBI CIIEIYIOIIUe
MTOKA3aTeI MBICIUTENBHOMN NEATEIbHOCTH:

1) noHMMaHKEe XMMHUYECKOHN CYIIIHOCTH MpolLecca (COCTaBICHUE YPABHEHUSI XUMUUECKON peakiun);

2) yCTaHOBJICHHE MPONOPLUUOHAIBHON 3aBUCHUMOCTH (COOTHOIIEHUS) MEXKAY KOJIMYECTBOM BEIIECTBA
YYaCTHUKOB IIPOLIECCa BO B3aMMOCBS3H;

PexoMeHyeTcst NpUMEHATH MOJIEMEHTHOE OLICHUBAHNUE PELICHHS PACUETHBIX XUMUYECKHUX 3aa4:

BEPHO 3alKCaHbl TPH JIEMEHTa OTBeTa — 3 Oasia;

BEPHO 3allMcaHbl J[Ba 3JIeMEHTa OTBeTa — 2 Oaia;

BEPHO 3alMCcaH OHH 3JIEMEHT 0TBeTa — 1 6as;

BCE 3JIEMEHTHI OTBETA 3anucaHbl HeBepHO — 0 6asIoB.

Hns  ompeneneHuss ypoBHS C(HOPMUPOBAHHOCTH Yy OOYYAIOIIMXCSl YMEHHMHM peElIaTh pacdeTHHIC
XMMHMYECKHE 3aJa4d IPU HM3YYCHUM KaKIOW TEMBbl PEKOMEHIYETCs IPOBOJUTH KPATKOBPEMECHHBIE
IIMCBbMEHHBIE PaboTbl, 3aJaHUsI KOTOPOH BKIKOYAOT PACYETHBIC 3a/1a4d PA3HOTO YPOBHS CIIOKHOCTH.

KparkoBpemenHasi npoBepo4Has padora.

[To Mepe m3yueHus m000H TEMbl Kypca XUMHUHU MPOUCXOIUT «HAKOIUJICHUE) 3HAHUM, a TaKKE YMEHUU
MPUMEHSTh UX B PA3IUYHBIX YYEOHBIX CUTyalUaX. B LensX OueHKH yMEHHH MPUMEHSThH MOTy4YeHHBIE
3HAaHUSA B CHUCTEME M B3aUMOCBS3U IeJecOo00pa3HO HCMHOJIb30BaTh KpaTkoBpemeHHble (10—15 mMuHyT)
MPOBEPOYHBIE PAOOTHI, BKIIOYAIOIINE HEOOIIIOE KOIMYECTBO 3aJaHUI pa3HBIX TUIIOB U YPOBHS

CJIOKHOCTH. KpaTKOBpeMeHHBIe IMPOBCPOYHBIC pa6OTBI IIO3BOJAKOT OLCHUTH C(bOpMPIpOBaHHOCTB
HECKOJBKHMX B3aUMOCBSI3aHHBIX IMOHITHI B nponecce N3yuCHusA OTACIbHBIX HOI[TCM/ 0JI0KOB.

KpaTtkoBpeMeHHBIE NpPOBEpOUYHbIE PAOOTBI MOTYT COJEpXkaTh 3aJaHus, TPEOYyIOIIHe COCTaBJICHUS
YpaBHEHUH XMUMMYECKMX peaKIMuid (Hampumep, 3aJaHus HA XapaKTePUCTUKY CBOMCTB H3y4aeMBbIX
BEILIECTB, I€HETHYECKYIO CBSI3b MEXJy BEIIECTBAMU pAa3JIMYHBIX KJIAccOB), a TaKXKE pacueTHhIE
XMMUYECKHE 33/1a4d M Apyrue TUmbl 3anaHuidl. KoiamuecTBo 3amaHuii B paboTe 3aBUCHT OT THUNA U
CJI0)KHOCTH BKJIFOYEHHBIX 3a/laHUM ¥ OT BPEMEHU, OTBOJMMOIO HA UX BBIIIOJHEHHE.

[TpumepHas mkana nepeBoja Oania B OTMETKY (pa3pabaTsiBaeTcsi B 00pa30BaTEIbHOM OpraHU3aLum):

OTMETKa «5» CTaBUTCS MPHU yCIOBUH, ecliid oOydarommiics Habpan ot 85 no 100% ot obmero uucia
0aIlIoB;
OTMETKa «4» CTaBUTCS NMPH YCIOBHHM, eciau oOyuaromuiicss Habpan ot 65 1o 84% ot obuiero yucna
0asoB;



OTMETKa «3» CTaBUTCA IpH YCIOBUH, eciiu oOyuarouuiicss HaOpan ot 50 go 64% ot obuiero uucia
0aJlIoB;
OTMETKa «2» CTaBUTCA NP YCIOBUH, e€clii o0ydarouuiicst Habpan menee 50% ot oOriero uncia 6aios.

TemaTH4eckasi KOHTPOJIbHASA padoTa.

®opmoil oleHMBaHUS Y4E€OHBIX JTOCTMKEHHUH B paMKaxX HM3Y4eHHUS TEeMbl WIM pas3fesia Kypca XUMHUHU
ABIISICTCS KOHTpOJIbHAS pabota. [Ipy opranuzanuu 1 JajibHeiemM oleHUBaHUHA KOHTPOJIBHBIX paboT 10
XMMHUH CHayaja ONPEAENAIOTCS MOAXOAbl K IIOCTPOEHHIO KOHTPOJBHOM paboThl, a 3aTeM K 0TOOpYy
KPUTEPHEB OLICHUBAHMS KaK OTIENbHBIX 3aJlaHHid, TaK U BCel pabOTHI B LIEOM. 3aJaHHusI KOHTPOJIHHOMH
paboThl OPUEHTUPOBAHBI HA MPOBEPKY OCHOBOIOJATAOLIUX 3JIEMEHTOB COJEp’KaHUs Kypca XUMHUH U
c()OPMHUPOBAHHOCTU MPEIMETHBIX U METalpeAMETHbIX yMeHuil oOyuatomuxcs. KoHTposnbHyto paboty
ClIelyeT WCIOJb30BaTh MO 3aBEPIIEHUM HM3Y4YEHHUS TEMbI LIEJIMKOM, a HE OTAEIbHBIX MOJATEM/OJIOKOB,
U3y4aeMbIX Ha ypokax. [ KOHTposbHOM paboThl OTOMpaeTcst caMblif 3HAUMMBIA MaTepuai TeMsl. 1o
CBOEH THUIOJIOTHH 3aJ[aHUsl KOHTPOJIbHOM pabOoThl aHAJIOTMYHBI 33JaHUSAM, KOTOPbIE UCHOIb3YIOTCS MPU
U3yYEeHUH KOHKPETHBIX TeM. PexoMeHayem crlenyromue KpUTEpUd A IepeBoja oOLel CcymMMbl
HAYMCJICHHBIX 0AJIJIOB B OTMETKY MO MATHOAIITFHON IIKajIe:

OTMETKa «5» CTaBUTCA NPH YCIOBUH, eciau oOydaromuiics Habpan ot 85 1o 100% ot oOmiero yucna
0alIoB;
OTMETKa «4» CTaBHTCS NPH YCIOBHH, eciau oOyuarommuiicss Habpan ot 65 no 84% ot olmero yucna
0asIoB;
OTMETKa «3» CTaBUTCS MpHU YCIOBHHM, eciid oOyuaromuiicss Habpan ot 50 no 64% ot obuiero uncia
0asuioB;
OTMETKA «2» CTaBUTCS MPHU YCIOBUH, €ciii 00ydaromuiicsa Habpan Mmenee 50% ot olriero yucia 6auios.



Ouenka NnpakTHYeCKOH padoThI

Brinonnenue npakTuueckux paboT npeanosaraeT KOMIJIEKCHYIO OLIEHKY 00pa30BaTeIbHbBIX JOCTHXKEHUN
00y4JaroIuXCcsl ¢ y4eTOM B3aMMOCBSA3HM OTHAEIbHBIX MoKa3zareneil. KoHTponupyembiMu pesyibTaTaMu
BBIIIOJIHSIEMBIX ~ JIEUCTBUM  SABIISIFOTCS 3HAHUEBBIA M JI€ATEIBHOCTHBIM KOMIIOHEHTBI, KOTOpBIE
Mpe/ICTaBJICHBI B TaOIHIIE.

](-OHMPD.-THP_}’EHHE PEIVALMAMBI 66INOTHAEMBIX deticmenti, ux OHEHUBAHUE

IHAHHEELIH KOMIOHEHT

Ouenka
{Daman)

JesTeLHOCTHEI KOMIOHEHT

Ouenka
(Baaner)

1} 3nanne naboparopuex cnocobos
MOTYYCHHA KOHEPCTHBEIX BCLICCTE!
IHAHHE (PHIMYECKHX H XHMHYECKHX
CBOJICTE BEIECTE, KOTOPRIE CASIYET
YUHTHIBATE NPH BeIDOpe HeoOXoaH-
Moro cnocoba ux cobnpanns

I

1) Cobmionenne npasun  Gezonac-
HOH paboTel OpH  BRINOIHCHHH

XHMHYCCKHX ONRTOB

1

2) 3nanne JHIMUCCKHX H XHMH-
YECKHX CEOHCTE BEHICCTE, KOTOPLIC
cleayeT YUHTRIBATE NpH  BLIDOpE
HeoDXOaHMOro crnocoba HX
coDMpaHNA (METOJAMH BRITCCHCHHS
BO3IYXd H BOJRI) M I8 J0Kaza-
TENLCTEA

HANMHYHA [OIY4YCHHBIX

BCUHICCTE

2) Cobmonense npasnn  paboTl
¢ nabopatopHeM  00OpYIOBAHHEM
NpH MOHTa®E NpHOOPOR

3) 3namme ycIoBHIE NPOTCKAHHA
XHMHYCCKHX [IPOLECCOB, HCIONE-

3YCMBIX [VIA TIOMYYUCHHA H HCCIC-

3) I'pamornoe obecneucHue ycno-
EHil 18 NPOBEICHHA XHMHYECKHX
NpOLECCOB (HAIPEBAHHE PEAKIHOH-

JNOBAHHA CBOHCTB 33aHHEIX HOH CMECCH; HIMEJIFICHHE TBEPOBIX

BCIICCTE BEHICCTB, PACTEOPCHHC  BCLICCTR
BEOOCHT 1.)

4) HecnonszoBaHHe — XHMHUCCEOH | 4) OcymectencHne HabTIOICHHI 1

CHMBOIHKH  [UIf  COCTARICHHA 33 XOJIOM Nponecca, PHKCHpPOBaHHE

fiopMyn  BEIIECTE M YPaBHEHHI H OIMHCAHHE ET0 PeIYILTATOR

OCYIIECTRANCMEIX XHMHUECKHX

peakimii

5) DopMynHpoBaHHE
H 0DoDmEeHHH NO pelynsTaTaM

BRHIBOOOB

NPOBCACHHLIX HCCIICOOBAHH i

5) CocraeneHne ordeTa O npoje-
nannoi paboTte

MakcHManeHEIH HTOrOBEIH Dann: 10

OrvMerka no naTHOANIEHOH IIKAe:
@S» — 9-10 Gannoe
wdn — T-8 Ddannos
wIn — 5-6 dannos

«2» — MeHee 5 Dannos




OueHuBaHMe MPOEKTHON U MCCJIEI0BATEIbCKOM eI TeJIbHOCTH

[IpoekTHas U uccnenoBaTeNbCKast ASSITENbHOCT GOPMUPYET Y 00YUaIOIIMXCS CIIOCOOHOCTD AEMCTBOBAThH
CaMOCTOSTEJIbHO, WHULMATHUBHO M OTBETCTBEHHO, MWCHOJb3Yys IPEIMETHbIE 3HAHMS B KadyecTBE
MHCTPYMEHTa JUId pelieHus mpobiembl. YueOHas MPOEKTHAs W HCCIeAO0BaTeNbCKas AeATeIbHOCTh
JIOJDKHA 3aBEpLIATbCS MAaTEPHAIbHBIM MPOJYKTOM: MAaKETOM, MOJIENbIO, OTYETHBIMU Marepuajamu (B
cllyyae TMPOEKTa), MUCHbMEHHBIM OTYETOM (pedepaToM, aHATUTUYECKUMHU MaTepHuajaMH, CTEHIOBBIM
JOKJIQZIOM U 1p.). O0s3aTeNbHBIM YCIOBUEM MPOEKTHON U MCCIIEI0BATENbCKON eI TEIbHOCTH SIBIISAETCS
BEJICHWE JIHEBHUKA, B KOTOPOM OTPAXArOTCA BCE 3Tambl padOThI, 3aJa4d Uil KaXIOTO dTama Hu
IIPOCJIEKMUBAETCS ANTOPUTM pabOThI HaJ MPOEKTOM WM HCCIIEJOBaHHEM. XOJ IKCIEPUMEHTa U €ro
pe3ynbTaThl (UKCUPYIOTCS B HpoToKoje. /I OIEHKM pe3ysbTaTOB NPOEKTa WM HCCIIEJOBAHUS
HE00X0IMMO HCTIOIb30BaTh 3apaHee pa3padoTaHHbIE OLIEHOYHBIE JIUCThI C BO3MOKHOCTBIO YU€Ta CTETIeH!
CaMOCTOSITENIbHOCTH, y4acTusi pabOThl B TPyIIe, COOTBETCTBUS BHIOPAHHBIX METOJOB, ILi€JeNoIaranus,
dbopmynarpoBaHus MpoOsIeMbl U 3a7auu paboThl, pabOThl ¢ UCTOUHUKAaMU HH(popMauu u np. Mrorosas
OLIEHKA [0 TIPOEKTY U UCCIICAOBAHUIO JIOJKHA CKIIAIbIBATHCS U3 CYMMBI OaJIJIOB 3a KaXKIbIi 3Tal paboOTHI.



Hroropas ouenka mno NpoEKTY H HCCICIOBAHHKY JOJIHHA CEIAILIBATHCH

H3 CYMMBI Oannos 3a Ka#IbIH 2Tan ]}Elﬁ'DTLL

lapavempur oyenusanua npoexmuo-uccredosamensckix padom

N C K Beero
L] “OgepKAHHe HTEPHE OUEHABANMS
i fan1o0s
| Bratop Temul i paboTa obyualomerocs (0-10)
.1 | AxryansiocTs Tems | 0 - He obosnadcHa; 0-1
| - obocroBana
1.2 [Tocranoeka 0 - He obozHaucHa; 0-1
npodneMerTHOTeI | 1 - runoresa veTko obo3naucHa
1.3 | Henenonaranue 0 — ne obDo3navcHO MM LENk HE COOTBETCTBYCT 0-2
THIOTE3E;
| — nenu obo3HAYCHLEL, COOTBCTCTBYIOT THIIOTEIE;
2 — nenu 0DO3HAYCHEIL, COOTEETCTEYIOT THIIOTE3C,
3a1a4H NOCTARICHLL, COOTBETCTEYIOT LEAH
1.4 | Meronm 0 - ner; 0-2
| — HaiBaHO, HO HET NOAPODHOID ONMHCAHHA;
2 — onucano nogpobHO, JETATEHO
1.5 | Bunonnenne pabotu. | 00— Her; 0-2
Pesynerartel. Busoam | 1 — pesynsTaThl NpHBEACHLL, HO HE NMOKa3aHO, Kak
MOy YSHEL;
2 -~ onHcaHo, KaK BRINONHeHA paGoTta, 49eTko
BRIJICICHEI PE3Y/ILTATE], CACIAHE BRIBO/E]
1.6 CHHONCHE | — camocTOSTENLEHOCTE] 0-2
| — 4eTKOCTE CTPYKTYPEI
2 JammTa {0-10)
2.1 pamoTHOCTE Il - rpaMOTHOCTE H CTPYKTYDPHPOBAHHOCTE 0-5
H UCTKOCTE BRICTYTLICHHS;
BLICTYILICHHA 2 — NoCNEOBATENLHOCTE, YETROCTE;
3 — coaep®arelLHOCTE, BCE OCHOBHOC H3NIOWKCHO,
CYTh pabOTHE MCTKO BRIICICHA
22 Henoneszosanne () — He HCNONL3IOBATHCE; 0-2
Npe3cHTAIHH, I — 0w, HO O0y4YalOWMICA HE HCNONL3OBAN
JEMOHCTPalHH HIIH MCTIONL30BANT HEYMENO;
2 — IpaMOTHOC M YMCCTHOC HCNONL3IOBAHHE,
NPEe3ICHTALHH H/HIH JICMOHCTPAalHH T'PaMOTHRIE,
HATTIAHEIC
2.3 | Oreersl HA BONPOCEI 0 — He cMoOr OTBETHTE HH HA OJHH BONIPOC MO TEME 0-2
paboThL:
| — oTBeTHl HEyBEpCHHEIC, COACPAAT OIMHOKH, HO
B LENOM YIOBICTEOPHTEIBHO;
2 — orsersl Ha 2-3 Bonpoca No TeME NpaBHILHEIE,
YECPCHHEIC
2.4 | Camoopranusaius 0 — HapyuieH pernaMeHT; 0-1
| — permamenT cobmonanca




Kpurepuu a1 nepeBoa o01eii CyMMbl HAYUCIEHHBIX 0AJIOB B OTMETKY IO MATHOAUILHOM IKaJIe:
OTMETKa «5» CTaBUTCS INPH YCIOBUH, eciu oOydarouuiicss Habpan ot 85 no 100% ot obmero uucna
0aioB;

OTMETKa «4» CTaBUTCS NMPH YCIOBHHM, eciau oOyuaromuiicss Habpan ot 65 no 84% ot olmero yucna
0asioB;

OTMETKa «3» CTaBHTCS MPH YCIOBHHM, eciau oOyuarommuiicss Habpan ot 50 g0 64% ot obmero yucna
0asioB;

OTMETKa «2» CTaBUTCS IPU yCIOBUH, €ClI oOydatomuiics Habpan menee 50% ot ob1ero yncia 0anos..

YpouHas 1eATeJIbHOCTD
Peamu3anuss 1mKOABHBIMM MEAAroraMud BOCHUTATENBHOIO IMOTEHUMANa YpPOKa MPEIIoIaract

ClIeyroLiee:
Ha eénewkonvnom ypogue uepes:

. «Touku poctay r. Tatapcka u Tatapckoro paioHa;

o MIPOBEJICHUE 3aHATHI B OKpYyTe (IIIKOJBI OKPYTa);

. peanu3anus Beepoccutickoro npoekra «MHpopMaruka. Suaekc. Y4ueOHUK»;

o YPOKH, IPOBE/ICHHBIE BHE CTEH IIKOJIbI, B OKPYXAaIOLEM COLMyME: B MapKe, Ha yJIHIax
MUKpOpaiioHa, B JETCKOM Cafy U T.1I.;

. y4acTue B KOHKYpPCax, OJIMMITHAaX, HAyYHO-IIPAKTUUYECKUX KOH(DEPEHIIUSAX.

Ha wikonbnom yposne uepes:

o MEXIMPEIMETHBIE CBSI3U, KOTOpbIE MOBBIIIAIOT HAayYHBI YpPOBEHb OOYUEHHS, OTpakas
€CTECTBEHHBIE B3aMMOCBSI3H MPOIECCOB U SIBJICHUHN JCHCTBUTEIHLHOCTH;

o co3fgaHue THOKOM M OTKpPBITOM cpelbl OOyueHUS M BOCHUTAHHUS C HCIOJIb30BAHHEM
OTKPBITBIX 00pa30BaTEIbHBIX PECYPCOB;

o TEXHOJIOTHIO Pa3BUBAIOIIETO OOyUCHUS;

. MOJIMITPEIMETHBIN TTOAXO0/, T.K. CKOOPJUHUPOBAHHBIC YCUIIUS YUUTEICH-TTPEAMETHUKOB U

KJIACCHBIX PYKOBOJUTEIEH MO3BOJISIFOT YCUITMTh BOCITUTATENILHBIN MTOTSHITUAN YY€OHBIX TPEMETOB,
MOKAa3aTh MPAKTHYECKYIO0 3HAYUMOCTh 3HAHUMN, Pa3BUBAIOT CIOCOOHOCTH 00YYaIOIINXCS;

o npoBeaeHue [IpeIMeTHBIX HellelNb;

o My3eiHOE Je710, KOTOPOE CIIOCOOCTBYET CO3/IaHUI0 YCIIOBUI JUIsl pa3BUTHS TyXOBHO-
HPaBCTBEHHOTO TIOTCHIIAAIA JIMYHOCTH;

o MPUBJICUCHUE BO3MOXHOCTEH APYTHX YUPEKICHHUI 1 OPraHU3aIUil — CIIOPTHUBHBIX
KIIyOOB, JIEYCOHBIX YUpeKIeHU, OndimoTtek, UHTepHET U Aap.

Ha ypoene knaccos uepes:

. noOy>kJieHue o0ydarommxcs coO0JaTh Ha YPOKE OOILEHMPHUHATHIE HOPMBI NOBEACHMS,
mpaBuja OOIMICHUS CO CTapmuMu  (TIEIaroruyecKUMU  pabOTHHUKaMH) M CBEPCTHHKAMU
(oOyuaronmMucs ), MPUHLUUIBI y4eOHOM JUCHUIUIMHBL U CAMOOPTraHU3alUH;

o IpUBJIEYEHNE BHUMaHUs 00yYaroImuxcs K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypoKax
SBJICHUM, OpraHu3anus HX paboThl € TOJIy4aeMOW Ha YpOKEe COLMAIbHO 3HAUYUMOMU
uHpopManel — HHULUHUPOBaHHE €€ OOCYKIEHHS, BBICKA3bIBAHHUSA OOYYAIOIIMMHUCS CBOETO
MHEHHMS 110 TOMY [IOBOAY, BBIPAOOTKU CBOETO K HEW OTHOLLICHMS;

o UCIIOJIb30BaHUE BOCIIUTATENIBHBIX BO3MOXKHOCTEN COIEpKaHUs yueOHOro NpeMeTa yepes
JEeMOHCTpAlMI0  OOYYaroIMMHUCS MPUMEPOB OTBETCTBEHHOI'O, TPa)X/IaHCKOTO TMOBEJCHHUS,
MIPOSIBJICHUS YEIIOBEKOIIOOHS M JOOPOCEPICYHOCTH, Yepe3 MOA00p COOTBETCTBYIONIMX TEKCTOB /IS
YTEHUs, 3a]1a4 JJIs PELIeHuUs], TPOOJIEMHBIX CUTYaAIUH [UIs 00CYX/I€HUS B KJIaccCe;

o OpPUMEHEHHE Ha YpPOKE HHTEpakTUBHBIX (GopM paboThl C  0O0yYaroLUMHCA:
MHTEJUIEKTYyallbHBIX ~UIp, CTUMYJIMPYIOIIMX II03HABaTEJIbHYI0 MOTHBALUMIO OO0YYaroIIUXCs;
IUJIAKTUYECKOr0 TeaTpa, IJe MOIy4YEeHHble Ha YPOKE 3HaHUS OOBITPHIBAIOTCA B TeaTpPalbHBIX
MOCTaHOBKAX; TUCKYCCHUH, KOTOPbIE AAIOT 00YYaAIOIIUMCS BO3MOXKHOCTh IIPHOOPECTH ONBIT BEJCHUS



KOHCTPYKTHUBHOTI'O J1Majora; rpynnoBoi paboThl uiu paboThl B apax, KOTOPbIE y4aT KOMaHIHOMN
paboTe U B3aUMOACHUCTBUIO C JPYTUMH JIETHbMU;

. BKIIIOYEHHUE B YPOK HUIPOBBIX IIPOLENYP, KOTOPBIE IIOMOTalOT HOAAEPKATH MOTHUBALUIO
O6yanOIIIHXCﬂ K IIOJIY4YCHUIO 3HaHI/If/'I, HaJIaXKUBAHUIO IIO3UTUBHBIX MEKINYHOCTHEIX OTHOIICHHUH B
KJ1acce, IIOMOTar0T YCTaHOBICHHIO TOOpOKeIaTeIbHO aTMochepsl BO BpeMs ypoKa,

° opranuzanus meQcTBa MOTUBHUPOBAHHBIX M SPYAMPOBAHHBIX OOYYAIOMIMXCS HAA HUX
HEYCIEBAIOIIMMHU OJHOKIACCHUKAMH, JAIONIET0 UM COIMATbHO 3HAYMMBIN ONBIT COTPYIHHYECTBA
Y B3aUMHOU MOMOIIIH;

o WHUIIMUPOBAHUE M TIOJJCPKKA MCCIEAOBATEIBCKON IEATCIEHOCTH OOYYaroImUXCsl B
paMKax pe€ajin3aliliyi UMW MHAUBUAYAJIbHBIX U I'PYIIIOBBIX UCCIICAOBATCIBCKUX IIPOCKTOB, YTO JaCT
00ydJaronmMcs BO3MOXHOCTh MPUOOPECTH HABBIKA CAMOCTOSATEIBHOTO PEIICHUS TEOPETUUYECKON
poOJeMbl, TeHepUPOBaHUS U OGOPMIICHUSI COOCTBEHHBIX HCH, YBOKHTEIHHOTO OTHOIICHHS K
qy)KUM uaesM, o(QOopMIEHHbIM B paboTax JpYrux HCCIe0BaTeNel, HaBbIK MyOJIUYHOTO
BBICTYIUICHHS TIEPE]] ayIUTOPUECH, apTYMEHTUPOBAHUS H OTCTAUBAHHS CBOCH TOUYKH 3PEHUS;

° o0ecrieyeHne NCTIOIB30BAHUS PA3TUYHBIX KaHAJIOB BOCIIPUATHS HHPOPMAIIUH; YIET 30HBI
paboTOCITOCOOHOCTH 00YUAIOIINUXCS; paCTIpEICICHIEe HHTEHCUBHOCTH YMCTBEHHOM JIESITEIIBHOCTH;
UCTIOJIB30BaHUE 3I0POBhECOCPETarOIINX TEXHOIOTHIA,

Ha unoueudyanvnom yposne uepes:

° YCTAaHOBJICHUC OOBCPUTCIIbHBIX OTHOILIEHUU MCXKAY NCeAarorndcCKuM pa6OTHI/IKOM u
00yJaronMMHUCs, CIIOCOOCTBYIOIIMX MMO3UTHBHOMY BOCIPHUATHIO OOYYArONTUMUCS TPEOOBaHUN U
MpPOChO MeJarornyeckoro paboTHHKA, MPHUBJICUEHUIO MX BHUMAHHUS K OOCYKJaeMOW Ha ypOKe
nHpOpPMAaLKH, aKTUBU3ALIMHU TO3HABATEILHON IEATEIBHOCTH.



Conep:xkanue yueOHOr 0 nmpeamera

8 KITIACC

IlepBoHauYa/IbHbIE XUMHYECKUE OHATHUS

[Ipenmer xumuu. Posib XuMHUM B )KU3HU YeJIOBEKA. XMMUS B CUCTEME HayK. Tena M BellecTBa.
dusnueckre CBONCTBA BEIIECTB. ATperaTHOE COCTOsIHME BemiecTB. [loHsATHE O MeTo/nax Mo3HaHUSA B
xumun. Yucreie BemecTBa U cmecu. CriocoObl pa3aesieHus CMeceil.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJIBI XUMHUYECKUX 3JeMeHTOB. IIpocTeie u
CJIOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass popmyna. BajaeHTHOCTH aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH TOCTOSIHCTBA
coctaBa BemniecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCHTENbHAsT MOJICKYJIsIpHass Macca. MaccoBas
JIOJISI XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUH.

KomnuectBo BemecrBa. Monb. MonsipHas macca. B3auMOCBS3b KOJIMYECTBA, MAcChl M 4HUCla
CTPYKTYPHBIX €IUHUIL BelecTBa. PacuéTel mo hopmysiaM XUMHUYIECKUX COCTUHECHHM.

duznueckre U XUMHUYECKHUE SIBJICHUA. XUMHUYECKasl peakuus U €€ MpU3HaKku. 3aKOH COXpPaHEHUs
Macchl BEIIECTB. XMMUYECKHE ypaBHEHUS. BrIunciaeHus: KOJIMYeCcTBa, MacChl BEIIECTBA 110 YPAaBHEHUSIM
XUMHUYECKUX PEAKIIUI

Knaccudukanmst xuMuueckux peakiui (COeIMHEeHUs, Pa3I0KEeHHUsI, 3aMEIICHHs], 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HaKOMCTBO ¢ XMMHUYECKO MOCY/10i, MpaBUiIaMu paboThl B TaOOpaTopuu U npuémMamu ooparieHus
c nabopaTopHbIM O0OpyIOBaHUEM, (U3UYECKUE CBOICTBA OOPA3[0OB HEOPTaHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAJUIOB. HaOIr0IeHne PU3NIecKuX (TUIaBJICHUE BOCKA, TASTHUE JIb/Ia, PACTUPAHUE caxapa
B CTYyINKE, KUIIEHWE W KOHJCHCAIMS BOJbI) U XUMHUYECKHX (TOPEHHE CBEYM, NMPOKAUIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE Mela C KHUCJIOTOM) SIBICHUN, HAONIO/IEHWE W OMNMCAHHME MPU3HAKOB
MPOTEKAHUsI XUMUYECKUX peakui (pa3iokKeHue caxapa, B3auMOIECTBUE CEPHOM KUCIIOTHI € XJIOPUIOM
Oapusi, paznoxkenue ruapokcuaa meau (I11) mpu HarpeBanuu, B3anMOICHCTBHE Keje3a ¢ paCTBOPOM COJIU
meau (I1), uzydenue cnoco0oB pa3ziesieHus: CMecei: C TOMOIbI0 MarHUTa, GUIbTPOBAHKE, BhIIAPUBAHUE,
TUCTWIUISAIMS, Xpomarorpadusi, HaOMIOJEeHHE | OINMCaHUE pe3yJbTaTOB IPOBEIEHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3JJaHUe MOJieNiel MOJIEKY (IIapOCTEePKHEBBIX).

IIpakTyeckune padoTsl
1. IIpaBuina paGoTsl B IaOOpPaTOPUU U MPUEMBI OOpAIIEHUS € 1ab0OPaTOPHBIM 000PYI0BAHUEM
2. Pa3nenenue cmecelt (Ha mpuMepe OYUCTKH IMOBAPEHHOM COJIH)

PacuérHble 3amaun
1. Pacuérsl mo hopMynamM XMMHUYECKUX COETUHEHUH.
2. BpluucieHus KoJIM4ecTBa, MacChl BEUIECTBA 110 YPABHEHUSAM XUMUYECKHUX PEAKIIUN

Basknelue npeacTraBuTe/ M HEOPraHMYEeCKUX BellecTs

Bo3ayx — cmech razos. Coctas Bo3ayxa. Kucnopon — anemMeHT u mpocToe BemiecTBo. Haxoxnenue
KHCJIOPO/a B IPHUPO/IE, PU3NIECKHE M XMMUYECKHe CBOMCTBa (peakiuu ropenust). Oxcunpl. [lpumenenne
kuciopona. CrocoObl MONy4eHHs KUCIOpoJa B JabopaTopud M HPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoaa B npupoze. O30H — ammoTponHast MoAU(UKALUS KUCIOPOa.

TennoBoit  >pQexT XUMUYECKOH peakluuu, TEepMOXMMHUYECKHE YpaBHEHHUS, 0JK30- H
SHJIOTEPMHUYECKHE peakiuy. TOIIMBO: Yyroib U MeTaH. 3arpsi3HeHHE BO3/yXa, yCUJICHUE TTapHUKOBOTO
s dexra, pazpyuieHne 030HOBOTO CIIOSI.

Bonmopon — snemeHT M mpocrtoe BemecTBo. HaxoxaeHue BoAopoaa B Hpupoje, GU3NUecKue H
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CTIOCOOBI OTy4YeHus. KucnoTer u conm.

Mossipablii 00bEM Ta30B. Pacu€Thl 0O XUMHUYECKUM YPABHEHHSIM.



dusnyeckue cBoiicTBa BoAbl. Boaa kak pactBoputenb. PactBopbl. HackllieHHbIE 1 HEHACKHIIIIEHHBIE
pactBopbl. PacTBopuMOCTh BemiecTB B BojAe. MaccoBasi J0Ji1 BEUIECTBA B PAacTBOpe. XHUMHYECKHE
cBoiicTBa BoAbl. OcHOBaHuUsA. Poiib pacTBOpOB B MpHUPOAE U B KU3HU 4esoBeka. KpyroBopoT BOJbI B
pupojie. 3arpsi3HeHUE NMPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOAHBIX BOJI.

Knaccudukanmmst  Heopranwdeckux  coeauHeHuil.  Oxcumnpl.  Krnaccudukanus — OKCHIOB:
coneoOpa3ymoimue (OCHOBHBIE, KHUCIOTHBIE, aMm(oTepHble) U HeconeobOpasyromue. Homenknatypa
okcu10B. Ou3nueckre U XUMHUYECKHE CBOMCTBA OKCUIOB. [lonydueHue okcuaosB.

OcnoBanus. Knaccudukarus ocHoBaHUH: MENOYN U HEPACTBOPUMBIE OCHOBaHM. HomeHkaTypa
ocHoBaHMil. Du3nyeckue U XMMUYECKHUE CBOKMCTBA OCHOBaHUM. [lonyuenue ocHOBaHMiA.

Kucnotsl. Knaccudukanus xucnor. Homenkiarypa kuciot. @u3nuecKue 1 XMMUYECKHe CBOMCTBA
kucnot. Psan akruBnoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Comu. Homenkiatypa coseit. @uznueckue 1 XUMUYECKUE CBOMCTBA cosieil. [lomyuenue cose.

I'eneTnueckas CBsI3b MEXKIYy KilacCaMd HEOPraHUYECKUX COECIMHEHUM.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OIpEACICHUEe COACPKAHMS KHCIOpOJa B BO3AyXe, MOJIydYeHHE, coOupaHue,
pacro3HaBaHUE ¥ U3YYCHHE CBOMCTB KUCIOPOa, HAOII0IEHHE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOIOM
U yCIJIOBUSI BOSHUKHOBEHHUS U MPEKpalleHNs TopeHus (Ioxapa), 03HaKOMJICHHE ¢ 00pa3iaMi OKCHIO0B U
OMHCaHWE HX CBOWCTB, MOJy4YeHHE, COOMpaHWE, pacro3HaBaHHME W H3yYEHHUE CBOWCTB BOJOpOJA
(ropenue), B3aumojeicTBue Boaopona ¢ okcuaoM wmeau (II)  (Bo3MokHO —HCHOSB30BaHUE
BUJICOMATEpHAIIOB), HAOII0A€HUE 00Pa31I0B BEIIECTB KOJIMUECTBOM | MOJIb, HCClIeJOBaHUE OCOOEHHOCTEN
PacTBOPEHUS BELIECTB C PA3IUYHON PaCTBOPUMOCTHIO, B3aUMOEHCTBHE BOJbI C METAJIaMH (HATPUEM U
KalpIiueM) (BO3MOXKHO HCTOJIb30BAaHUE BUIECOMATEPHANIOB), HCCIEIOBaHNE 00pa3lloB HEOPTaHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIOIEHNE U3MEHEHHUS OKPACKH WHAMKATOPOB B PACTBOPAX KHCIOT W
mienoueld, u3ydeHue B3aumojeiicTBus okcupa Meau (II) ¢ pacTBopom cepHOIl KMCIOTBI, KHCIOT C
MeTaJUIaMH, PEaKUUi HEUTpaau3aluM, MOJy4YeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJula JPYruM U3 pacTBOpa COJIU, PEIIEHHE IKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «BakHeiliune kiacchl
HEOPTraHUYECKUX COCAUHEHUIN.

IIpakTyeckune padoTsl

3. Tlomydyenue u coOupanue KUCIOPOIa, U3YICHUE €TO CBOMCTB

4. Tlomyuenue u coOupaHue BOJIOPOa, U3YUCHHUE €TO CBOWCTB

5. IlpurorosieHue paCTBOPOB C ONPEAEIEHHON MaCCOBOM J10JIEM pACTBOPEHHOIO BEILlECTBA

6. PemeHne skcnepuMEHTAIBHBIX 3a7ad MO TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCIMHEHUI

PacuérHble 3amaun
3. Bbruncnenuss o0béMa, KOJIMUYECTBA BEIIECTBA ra3a MO €ro HM3BECTHOMY KOJHYECTBY
BEIIECTBA WU 00bEMY
4. Bpruucnenuss o0bEMOB Ta30B MO YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA OOBEMHBIX
OTHOLIEHUH r'a30B
5. BblunCleHMs ¢ UCTIOIB30BAHUEM MTOHSATHUS «MAaccoBasi J10J1s1 BELIECTBA B pACTBOPE

IMepuoauyeckuii 3axkoH u Ilepumoamueckasi cucrema xumMudeckux 3jementos JI. H.
MenpeneeBa. CrtpoeHue aToMoB. XuMH4YecKas CBfA3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIC
peaxkuuu

HepBI)IC IIOIIBITKHN KJIaCCI/I(bI/IKaIII/II/I XUMHAYECKHUX »diieMeHToB. IloHsaTHE O Irpynmnax CXOOJHBIX
AJIEMEHTOB (LIEJIOYHbIE M UIEJIOYHO3EMEIbHbIE METaJlIbl, TajOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yIoT aM(pOTepHbIE OKCUIBI U THAPOKCUBI.



Ilepnonnueckuil 3akoH. [lepmoanueckas cucrema xummdeckux annemeHTtoB J[. M. Menneneesa.
Kopotkonepuoanas u nuanonepuoanasi gopmsl [lepruoaudeckoil cuCTEMbl XUMHUYECKHUX 3JIEMEHTOB /.
N. Menpeneesa. [lepuoasl u rpynisl, noarpynmsl. Gusndyeckuii CMbICI NOPSAIKOBOIO HOMEPA, HOMEPOB
nepuoja U rpynibl AJIEMEHTA.

Crpoennie atomoB. CoctaB aTtomHubIX siaep. M3otombl. DnekTpoHbl. CTpoeHHE SIEKTPOHHBIX
o0onouek aToMOB mepBbix 20 xuMuyeckux 3neMeHToB Ilepuoanueckoit cuctemsl [[. . Menzaeneesa.
XapakTepUCTUKa XMMHMYECKOIO DJIEMEHTa II0 €ro mnojoxkeHuro B Ilepumonmueckon cucreme . H.
Menpeneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHMHYECKHUX DSJIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepmoanueckoil CUCTEMbI XUMUYECKHX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. /1. 1. MeHneneeB — y4€HbIN U TpakIaHUH.

Xumuyeckasi cBsa3b. KoBasieHTHas (MOJspHAs U HEMOJSpHAas) CBsI3b. DJIEKTPOOTPUIATENLHOCTD
XUMUYECKUX 3JIeMEHTOB. lOHHas CBS3b.

Crenenp oxucieHus. OKHUCIUTENIbHO--BOCCTAHOBUTEIbHBIE peakiuu. IIporecchl OKHCIIEHUs U
BOCCTaHOBJEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

U3y4eHHe 00pa3lioB BEUIECTB METAUIOB M HEMETAJIOB, B3aMMOJCIHCTBHE TMAPOKCUIA LIMHKA C
pacTBOpamMu KHCJIOT M ILIENOYEH, ITPOBEACHHUE OMNBITOB, WIUIFOCTPUPYIOIIUX IMPUMEPBI OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEaKlUil (TOpeHue, peakliuy pa3ioKeHHs, COSTUHEHUS).

Mesicnpeomemmbwie ceéasu

Peanuzanus MexnpeIMETHBIX CBSA3E€H MpU M3YYEHUM XMMHUHU B 8 KJacce OCYIIECTBISIETCS depes
MCIOJIb30BaHUE KaK OOILINX €CTeCTBEHHO--HAYYHBIX MOHITHM, TaK U OHSITUMH, IBIISIOIIUXCSI CACTEMHBIMU
JUIS1 OTJIETIBHBIX TPEAMETOB €CTECTBEHHO--HAYYHOTO LIMKJIA.

OOuIre ecTecTBEeHHO--HAYYHbIE IMOHATHUSA: HAay4HBIH (DaKT, TUIoTe3a, TEOpHs, 3aKOH, aHAIU3,
CHHTE3, Kiaccu(uKanus, NepuoIUIHOCTh, HAOIIOJCHUE, DKCIIEPHUMEHT, MOACITUPOBAHHUE, U3MEPEHUE,
MO/I€IIb, SIBJIICHHE.

®du3nka: MaTepusi, aToM, JMEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIbI, PaINOAKTUBHOCTD,
MOJICKYJIa, SJCKTPUUYECKUN 3apsij, BEUIeCTBO, TeJOo, 00BEM, arperaTHoe COCTOSIHME BEIecTBa, TIas,
¢bu3nUecKre BEIMYUHBI, €AMHUIIBI H3MEPEHHsI, KOCMOC, IUTaHEeTHI, 3BE3/1b1, COJHIIE.

buonorus: gporocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJIbI, MOJE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKas peaKLUs

[Iepuonnueckuii 3akoH. Ilepuonnueckas cucremMa xumudeckux siemeHToB [[. M. Menneneesa.
Ctpoenue aToMoOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHX SJIEMEHTOB MEPBBIX TPEX
MEPUOJOB, Kalusl, KaldblUs M HX COCAUHEHHM B COOTBETCTBHUHM C IIOJOKEHUEM JJIEMEHTOB B
[Tepuoauueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

Ctpoenue BelecTBa: BUAbl XUMUYECKOM CBSI3U. TUIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanmst 1 HOMEHKJIaTypa HEOPTraHMYECKHUX BEIICCTB. XMMHUYECKUE CBOWCTBA BEIIECTB,
OTHOCSIIMXCA K pPa3jMyHbIM KJacCaM HEOPraHWYECKUX COEJUHEHHMM, TEHETUYeCKas CBS3b
HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XUMHUECKUX peaKIMil MO pa3IWyHbIM MpHU3HAKaM (10 YHCIYy W COCTaBy
YYaCTBYIOIIUX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(P(hEKTy, 0 U3MEHEHHUIO CTEIICHEH OKHCIICHUS



XUMHUYECKHUX 3JIEMEHTOB, M0 OOpaTUMOCTH, MO YYaCTHIO KaTajlnu3aTropa). DK30- U SHAOTEPMHUYECKUE
peakuu, TEePMOXUMHUECKUE YPABHEHMUS.

[TonsTHE O CKOPOCTU XUMUUECKOH peakiun. [loHsTHe 06 00paTUMBIX 1 HEOOPATUMBIX XUMHUECKUX
peakuusx. [loHATHE O TOMOTEHHBIX W TeTeporeHHBIX peakuusx. [loustue o karamuze. [lonsarue o
XUMHUYECKOM paBHOBeCHMU. (DAKTOpHI, BIHAIONIME HA CKOPOCTh XMMHYECKOW PEaKUUHU U TOJIOKEHHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENFHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMH,  JJICKTPOHHBIA  OamaHC  OKHCIUTEIbHO-
BOCCTaHOBUTENbHOMN peakunu. CocTaBleHUE YpaBHEHUN OKHCIUTENbHO--BOCCTAHOBUTEIbHBIX PEaKLui ¢
MCIIOJIb30BaHNEM METO/Ia 3JIEKTPOHHOT0 OaaHca.

Teopust ANEKTPOIUTUUECKON JUCCOLMAIMU. DIEKTPOIUTHI U HEANIEKTPOIUThl. KaTHOHBI, aHMOHBI.
MexaHu3M JUCcCOLUAU BELIECTB C Pa3IMYHBIMU BUJIAMU XUMUYECKON CBsI3U. CTENEeHb AUCCOLUALNH.
CusbHble U ciiadble JIEKTPOJIUTHI.

Peakuuu wuoHHOro oOOMeHa. YCIOBHS NPOTEKAHUS pPEaKIUil HMOHHOTO OOMEHa, NOJHbIe U
COKpalI€HHbIE MOHHBIE YypaBHEHMsI peakiuil. CBONCTBa KHCIOT, OCHOBaHMM U coJIel B CBeTe
MPEACTABICHUI 00 AJIEKTPOIUTHYECKON nuccornuanuu. KauecTtBeHHble peakuuu Ha UOHBL. [loHsiTHE O
TUAPOJIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAIUIMUECKUX PEIIETOK HEOPraHMYECKUX BEILECTB — METAJUIOB U
HeMeTa/uioB (Tpaduta M amMasa), CIOXKHBIX BEIIECTB (XJIOpHUIa HATPHs), UCCIASAOBAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOW peakuud OT BO3JACHCTBUS  pPa3iW4yHBIX  (AKTOPOB, HCCIEAOBaHUE
AJIEKTPONPOBOJIHOCTH PAaCTBOPOB BEILECTB, IpOLIECCAa JUCCOLMALMU KHUCIOT, IIEJIOoYed U coyel
(BO3MOYKHO MCIIOJIb30BaHME BHJIEO MATEPUAJIOB), IPOBEJCHHUE OIBITOB, WLIIOCTPUPYIOIIMX MPU3HAKU
MPOTEKAHUsI peaklnii MOHHOTO oOMeHa (0Opa3oBaHWE OCaJiKa, BBIJICJICHUE Ta3a, 0Opa30BaHHUE BOJIBI),
OTIBITOB, WUTFOCTPUPYIOUINX MIPUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOpEeHUE, peakliuu
Pa3NOKEeHUs, COCIUHEHHUs), PACIO3HABAHWE HEOPTraHMYECKUX BEUIECTB C IOMOIIbI0 KaueCTBEHHBIX
peakuurii Ha HOHbI

IpakTnyeckue padoTbl
1. Pemenue »SKclepUMEHTANBHBIX 337ad MO TeMe «DNEKTPOIUTHYECKas JAUCCOLIMAIMS.
XUMHUYECKUE PEAKLIUU B PACTBOPaX»

HemeTaJuibl 1 UX coelMHEHUSs

OOmiast xapakrepucTuka rajoreHoB. OcoOE€HHOCTH CTPOEHHUs aTOMOB, XapaKTEpHbIE CTENEHH
okucaenus. CTpoeHne u pU3NUECKre CBOWCTBA MPOCTHIX BEUIECTB — AJIOTEHOB. XMMHUYECKUE CBOWCTBA
Ha [pUMepe XJ1opa (B3auMoIeiCTBUE C METAJUIaMU, HEMETaJlJIaMHy, IiesiouaMu). XsnopoBoaopo. ConsHas
KHCJIOTa, XMMHYECKHE CBOMCTBA, INOJy4YEHHE, IPUMEHEHHe. J[elicTBHE XJIOpa M XJIOPOBOAOPOAA HA
OpraHM3M uesoBeka. BaxkHelnye XJIOpHUIbl U UX HaXO0XKACHHUE B IIPUPOJIE.

O6mr1as xapaktepuctuka meMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
crerneHu okucieHus. CtpoeHue M (U3MYECKHE CBOMCTBA IMPOCTBHIX BELIECTB — KUCIOPOAA U CEpBHI.
ANOTpONIHBIE MOJU(HKAIMKA KHUCIOPOAAa W cephl. XUMHUYECKHe cBoicTBa cepbl. CepoBOAOpOs,
CTpoeHue, PU3NUecKue U XUMUIecKre cBoicTBa. OKCH/IBI Cephl KaK MPEACTaBUTENN KUCIOTHBIX OKCH/IOB.
Cepnas kuciora, (pu3nueckue U XMMUYECKUE CBOMCTBa (00IIMe Kak MpeacTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). XUMUYECKHE PEAKIMHU, JIeXkKallde B OCHOBE MPOMBIIUIEHHOTO CIOCO0a MOJTyYeHHs
cepHOil kucnoThl. [Ipumenenne cepHoil KUCIOThl. COMM CEpHON KUCIIOTHI, KAUYECTBEHHAs PEAKIMs Ha
cyab¢ar-noH. Haxoxxnenue cepsl 1 €€ COeJUHEHHH B IpUpoie. XUMHUUYECKOE 3arpsi3HEHUE OKPY Karoen
Cpelbl COCIUHEHUSIMH Cepbl (KHUCIOTHBIE J0XKIU, 3arpsi3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEJOTBPALLECHHUSL.



OO6mrast xapakTepucTuka 31eMeHToB VA-rpynmsl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEpPHBIC
CTETNIEHU OKHUCJICHMS. A30T, pacHpoCTpaHEeHHWE B mpupone, (U3NYECKUe M XUMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoje. AMMHAK, ero (U3NYeCKHMe U XUMHUYECKUE CBOMCTBA, MOJIy4YEHHE H
npuMeHerne. Conu aMMOHHMSA, UX (U3NYECKHEe M XUMHUYECKHE CBOWCTBa, mpuMeHeHHne. KauecTBeHHas
peakuusi Ha MOHbl aMMOHHMS. A30THas KUCJIOTa, €€ MoylydeHue, pU3niyeckue U XMMUYECKHE CBOMCTBA
(obmue kak mpeacTaBUTENs Kiacca KUCIOT U crneuupuyeckue). VMcnoiap3oBaHue HUTPATOB U coJiei
aMMOHMsI B KaueCTBE MUHEPAIbHBIX YJOOpeHUil. XUMHUECKOe 3arps3HEHUE OKpYXKarolled cpebl
COCTMHEHUSIMH a30Ta (KHUCIOTHBIC IO, 3arps3HCHHE BO3JyXa, MOYBBI M BoJM0EMOB). Docdop,
ajutoTpornHbie Moaudukanuu dochopa, puznueckue n xumudeckne cBoiictBa. Oxcup docdopa (V) u
dbocdopras kucioTa, GU3NIECKHEe U XUMHYECKUE CBOMCTBA, mojydeHue. Mcnonb3oBanue docdaroB B
KayecTBE MUHEPAJIbHBIX y100pEHUH.

O6mr1as xapaktepuctuka meMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCJICHUA. YTJepOo/, aJFIOTPOIHbIE MOAU(HUKAIINH, PACTIPOCTPAHEHHE B MIPUPOE, GU3NUECKUE
U XUMHYEeCKHe cBoicTBa. Axcopbumsa. Kpyrosopor yriaepona B mpupoae. OKcHIbI Yriiepoaa, HUX
¢u3nveckre U XMMHUYECKHUE CBOWCTBA, NEHCTBHE HA JKUBBIC OPraHU3MBI, MOJYyYCHHE W NPUMEHEHHE.
DKojoruueckre nmpoodsieMsl, CBA3aHHbIE ¢ okcuaoM yriepoaa (IV), runoresa rinodanbHOro MOTEIICHUs
KJIUMaTa, MapHUKOBBINA 3G (deKT. YTonbHas KUCIOTa U €€ Colu, UX (PU3MUECKHUe U XUMUYECKUE CBOMCTRA,
nojyyeHue u npumeHenue. KauecTBenHas peakius Ha KapOOHAT-MOHBL. Vcnonb3oBaHME KapOOHATOB B
OBbITY, MEAMIIMHE, IPOMBILIEHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHayanbHbIe TOHATHUSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHMSX yriepoaa (MeTaH,
3TaH, TUJICH, alleTHJICH, 3TaHOJ, IIMLEPUH, YKCYCHast KUCIIO0Ta). [IpupoaHble HCTOUHUKH YTIIEBOI0POI0B
(yromp, mpupomaHBIA Ta3, HE(Tb), NPOAYKTHl HX TmepepadoTku (OeH3MH), UX poilb B OBITY U
NpOMbIIIIEHHOCTH. [loHsATHE 0 OMONIOrMYecKd Ba)KHBIX BEIIECTBAX: JKMpaX, Oelikax, yriieBoJax — U uX
POJIU B JKU3HM 4YesoBeka. MaTepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUUYECKUX COSIUHEHUN.

Kpemuuii, ero ¢usnyeckue u XMMHUYECKHE CBOMCTBA, MoyiyueHHe W npumeHenue. CoenuHeHUs
KpemHuss B mpupoge. OOmme mnpencraBieHus o0 okcuae kpemuus (IV) u KpeMHHEBOW KHCIOTE.
CunmkaThl, X HUCIIOJIB30BAHUE B OBITY, B MPOMBILIUIEHHOCTU. BaxkHelne cTpouTebHble MaTepHallbl:
KepaMHuKa, CTEKJO, LIeMEHT, OeToH, xene300eToH. I[IpoGiemMbl 6€30MacHOr0 HCHOJIB30BAHUS
CTPOUTEJIBHBIX MaTE€PUAJIOB B IIOBCEIHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHHE 00pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJISHOM KHUCJIOTBI, IPOBEJCHHE
Ka4eCTBEHHBIX pEaKIUii Ha XIJIOPWA-MOHBI WM HAOJIOJCHHE NPU3HAKOB WX MPOTEKAHHS, OIIBITHI,
oTpaxamliue (QU3NYecKue U XUMHYECKHE CBOMCTBA TaJOT€HOB W HX COEIWHEHUN (BO3MOXKHO
UCTOJIb30BaHUE BUJAEOMATEPUATOB), O3HAKOMIIEHHME ¢ oOpa3uamMu XJIOpUIOB (TaJOreHHU[IOB),
O3HAaKOMJIEHHE C 00pa3IaMu cepbl U e€ COSMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHHE BHIEOMATEPUATIOB),
Habo/leHue mporecca oOyTrauBaHUS caxapa IMoj JEHCTBHEM KOHILIEHTPUPOBAHHOW CEPHOM KHUCIOTHI,
M3Yy4YEeHHE XUMUYECKUX CBOMCTB pa30aBI€HHOM CEPHOIT KUCTIOTHI, TPOBECHIE KaYeCTBEHHON peakiliy Ha
cynb(ar-uoH M HaOJIOJCHUE MpPU3HAKa €€ MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3NYECKMMU CBOWCTBAMHU
a3ora, ¢pochopa 1 UX coeMHEHUI (BO3ZMOXKHO HCIIOIH30BAHNE BUAEOMATEPHAJIOB), 00pa3liaMHi a30THBIX
u ¢dochopHBIX yAOOpEeHUH, MoMydeHnue, coOMpaHue, pacro3HaBaHWE W M3YYCHUE CBOWCTB aMMHAaKa,
MPOBEJICHUE KAaYeCTBEHHBIX peakUuid Ha MOH aMMOHUS U (docdaT-uOH M H3yueHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJCHCTBUE KOHIEHTPHUPOBAHHOM a30THOM KHUCIOTBI C MeAbl0 (BO3MOXKHO
HCTIOJIb30BAaHUE BUICOMATEPHUAIIOB), H3YUCHUE MOJIENIeH KPUCTANTMIECKUX PEmIETOK anMmasa, rpadura,
¢ynnepeHa, 03HaKOMJIEHHE C ITPOLIECCOM aICOPOLIMH PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTIJIEM U
YCTPOICTBOM MPOTHBOTa3a, Mody4eHne, COOupaHue, paclio3HaBaHUE U U3yYE€HUE CBOMCTB YIJIEKHCIIOTO
rasa, MpoBeJIcHHE KAaueCTBEHHBIX PEaKLUUi Ha KapOOHAT M CHJIMKAT-MOHBl M U3yY€HHE NMPU3HAKOB HUX
IIPOTEKaHHUs, O3HAKOMJIEHHUE C MPOTYyKIUEN CUIIMKATHON MPOMBIIIEHHOCTH



I[IpakTyeckue padoTbl

2. IlomyueHue CONHOM KUCIIOTBI, U3y4YEHUE €€ CBOMCTB

3. IlomyueHue aMMuaka, U3y4€HUE €T0 CBOMCTB

4. PemeHne 3KCIIEpUMEHTANIBHBIX 3314 110 TeMe «Ba)kHEeHIe HEMETaJUIbl U UX COCIUHECHU.
Pacuérnbie 3a5a4n

1. Boruncienus no ypaBHEHUSIM XUMUYECKHX PEaKIUii, €CIIU OJUH U3 PEarcHTOB J1aH B N30BITKE

2. Bolunciienue MaccoBOil 10U BbIX0/1a IPOAYKTa PEAKLIUU

MeTaJuuibl M MX COCAMHEHUS

OOmas XxapakTepuCTUKa XUMUYECKHX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHWHU X TOJIOKCHUS B
[Tepnonnueckoii cucteme xumudeckux snemeHToB Jl. 1. MenneneeBa u crpoenus aromoB. CtpoeHue
MeTaJuIOB. MeTajmmnyecKkas CBA3b U METAIMYECKass KPUCTAIUIMYECKAs] PEeIIETKAa. DIEKTPOXUMHUYECKUI
psaa HampsokeHud MetannoB. Dusmyeckre M XMMHYECKHE CBOMCTBAa MeTaimioB. OOmue crnocoOsl
MoJTydeHus: MeTayuioB. [IoHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3allTUTHl UX OT KOPPO3HH.
Crnassl (CTallb, 4YyT'yH, JIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHUE B ObITY U MPOMBIIIEHHOCTH.

[lenounbie mMeTauibl: nojoxkeHue B llepuomgmyeckoil cucreme Xxumudeckux sjiaemeHtoB /[l. .
MenpeneeBa, CTpOEHUE WX aTOMOB, HaxOXAeHHUE B npupozae. Ousndeckre U XMMHUECKHUE CBOWCTBA (Ha
npumepe HaTpust v Kanusi). OKCUIbI U TUAPOKCUABI HATpUs U Kaiiud. [I[puMeHeHue 1eT0UHbIX METAILJIOB
Y UX COCIUHEHHII.

[[{enouno3emenbHbIE METAUIBl MarHUi M Kanbluil: mojioxxeHue B llepuogumyeckoit cucreme
XuMHUYeCcKuXx emMeHToB /. 1. MenneneeBa, CTpoeHHE UX aTOMOB, HAX0XAEHUE B pupoze. duznueckue
U XUMHUYECKHE CBOMCTBA MarHus WU Kalblivsl. BaxHelmme coequHeHUs KanbIus (OKCHA, THAPOKCHI,
conn). JKECTKOCTH BOABI M CITOCOOBI €€ yCTpaHEHUSI.

Anmtomunuii: nonoxenue B [lepuoanueckoit cucreme xumuueckux sneMmeHToB . . Menpeneena,
CTPOCHHUE aToMa, HaxoXJAeHue B mnpupoje. Duznyeckrue U XUMUYECKHE CBOMCTBA aAJTIOMHHHSL.
AM@oTepHbIe CBOWCTBA OKCUAA U THUIPOKCHU]IA ATIFOMUHHUSL.

Kenezo: nonoxxkenue B Ilepuoguueckoit cucreme xumuueckux asneMeHtoB . M. Menpeneesa,
CTPOEHHE aTOMa, HaxOoXxAeHue B mpupone. Pusnueckue U XMMHUYECKUE CBOMCTBa keine3za. OKCUMbI,
ruapokcu bl ¥ cou xkenesa (1) u sxenesa (I11), ux cocras, CBOMCTBA U MOJIyYEHHE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJIEHHE C 00pa3lamMu METa/VIOB U CIUIaBOB, WX (U3MUYECKUMHU CBOWMCTBAMH, H3yUYCHHE
pE3yJIbTaTOB KOPPO3UM METAIOB (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPUANIOB), OCOOEHHOCTEMH
B3aMMOJICHCTBHUS OKCHA KalbIUsl U HATPUs C BOAOW (BO3MOXKHO HCIIOJIb30BAHHE BUICOMATEPHUAIIOB),
UCCJIEIOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHMsI JKEJIe3a B KHUCIOpOAE (BO3MOXKHO
HCIIOJIb30BaHNE BUICOMATEPUAIIOB), IPU3HAKOB MPOTEKAHMUS KAUECTBEHHBIX PEaKIMil HA UOHBI: MarHus,
KaJIbIIMsI, JTFOMUHUS, IMHKa, sxkene3a (I11) u xenesa (I11), meau (I1), HabmroieHne u onMcaHue MPOIECCOB
OKpallMBaHUS IUJIAaMEHH HMOHAMH HATpHs, Kalus ¢ Kalmblus (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBONCTB THAPOKCH/IA ATFOMUHUS U THIPOKCH/IA IIMHKA

IIpakTHyeckne padoThI
7. JKEcTKOoCTb BOJBI U METO/BI €€ YCTPaHEHMUS
8. Pelenue skcriepuMEHTANBHBIX 337a4 110 TeMe «BaykHel1e MeTalibl ¥ UX COEAMHEHUS

Pacuérnnie 3anaun
3. BelunciaeHusl 10 ypaBHEHUSM XMMHMUYECKHUX pEakLUi, €CIU OAUH U3 PEareéHTOB COJAEPIKUT

IPUMECH.

XHUMHS U OKPYKAKOLIAs Cpeaa



BemecTBa 1 MaTepuanbl B IOBCETHEBHOM KHU3HU Y€JIOBEKA. be3omacHoe MCIoabp30BaHNE BEIIECTB
U XMMHUYECKUX peakuuii B ObITy. [lepBast moMoIb Ipy XUMUYECKUX 0’KOTaxX U OTPABICHUSX.

XUMHUUECKOe 3arpsi3HEHHE OKpY’Kalomield cpenbl (TpenenbHas IOMyCTUMasi KOHIGHTpalus
BeulectTs, nanee — [1/IK). Ponp XxuMuu B penieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yuyeHue o0pasloB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, IOJMMEPHbIE MaTEPHAIIbI).

Mesicnpeomemnvie céasu

Peanunzanus MeXNpeIMETHBIX CBA3€H NMpH U3y4yEeHUHM XUMHMM B 9 Kilacce OCYLIECTBISETCS uepes
HCIOJIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYUYHBIX TOHATUH, TaK ¥ MOHATHUH, ABJISAIOIUXCS CUCTEMHBIMU
JUIS OTJCNIBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOmu1re ecTeCTBEHHO-HAYYHBIE TOHATHUS: HAYYHBIH (haKT, TUTIOTE3a, 3aKOH, TEOpHsl, aHAIIN3, CHHTE3,
KjIaccuuKkanus, NepuoANIHOCTb, HAOIIOEHUE, YIKCIEPUMEHT, MOAEIUPOBAHNUE, U3MEPEHHUE, MOJEIb,
SBJICHUE, TAPHUKOBBIHN 3((HeKT, TEXHOJIOTUsI, MAaTEPUAIIBI.

®dusnka: Marepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOIIbI, PaJINOAKTHUBHOCTb,
MOJIEKYJIa, AJIEKTPUYECKUM 3apsiji, NPOBOAHUKH, IOJYNPOBOAHUKH, JUAIEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeNO, O00BEM, arperaTHOe COCTOSHME BEILECTBa, a3, pacTBOp, pPacTBOPUMOCTD,
KpUCTaJNIM4ecKass peuérka, CIUIaBbl, (U3NYECKHE BEIMYUHBI, €JUHUIBI HW3MEPEHHUs, KOCMUYECKOe
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIle.

buonorust: Qorocunres, apixaHue, Ouocdepa, 5>KOCHCTEMA, MHHEpAIbHbIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpaabl, TOPHBbIE IMOPOJbI, MOJE3HbIE HCKOMaeMble,
TOIJIMBO, BOJHBIE PECYPCHI.



IInanupyembie pe3yJbTaThl 0CBOEHHS Y4eOHOI0 NpeaMeTa

JIMYHOCTHBIE PE3YJbTATBI

JIndHOCTHBIE pPE3yJbTaThl OCBOCHMS MPOTpaMMbl OCHOBHOTO 00mIero o0pazoBaHus
JOCTUTAIOTCS B X0/1€ O0YUYEHHUS XUMHUH B €IUHCTBE yUeOHOW U BOCIIUTATENBHOMN JESTEIHHOCTH B
COOTBETCTBUU C  TPAJUIMOHHBIMM  POCCUHUCKUMH  COLMOKYJIBTYPHBIMH M  JIyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, TIPUHSATHIMU B OOIIECTBE MpaBUJIAMU W HOPMAaMH TIOBEJACHHS H
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN 00yYatOIIUuXCsl.

JIM4HOCTHBIE PE3YyJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTALIMM M PACUIUPEHHUE OIbITA JACATEIHHOCTH HA €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mIaTpMOTH4ECKOro BOCIIMTAHMSL:

[IEHHOCTHOTO OTHOIICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJICUIO, TIOHMMAaHUs 3HAYEHUs XUMHYECKOW HAyKu B JKU3HU COBPEMEHHOTO OOIIEeCTBa,
CHOCOOHOCTH BIIQJIETh JTOCTOBEPHOW MH(OPMAIMEH O MEpeqOBhIX JOCTHKEHHAX U OTKPBITHUSIX
MHPOBOW U OTEUYECTBEHHOM XWUMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMIX 00 yCTpOWCTBE
MuUpa U o0IIeCTBa;

2) rpaJaaHCKOr0 BOCIIUTAHMS

MPEACTABICHUS] O COIMAJIBHBIX HOPMax M TMPaBWIAX MEKJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTUBE, KOMMYHHKaTUBHOM KOMITETEHTHOCTH B 0O0IIECTBEHHO MIOJIE3HOH,
y4e0HO-HCCIIeIOBAaTeIbCKON, TBOPUECKONW M JAPYTUX BHIAX JESATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHON JEATEILHOCTH MPH BHITIOJTHEHUH YYeOHBIX, TO3HABATENBHBIX 33134,
BBITIOJIHEHUH XHWMHMYECKHX SKCIEPUMEHTOB, CO3/aHUM YYEOHBIX IIPOEKTOB, CTPEMJICHUS K
B3aMMOINOHMMAHUIO M B3aMMOIIOMOILM B Ipoliecce 3TOW y4eOHOM N1eATeNbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE MOBEJICHUE M TOCTYIKH CBOMX TOBAPHILEH C MO3UILIMY HPABCTBEHHBIX U MTPABOBBIX
HOPM C Y4ETOM OCO3HAHHMS NOCJIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMA:

MHUPOBO33PEHUYECKUE  NPEJICTaBICHHS O  BELIECTBE U  XUMHUYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd U COCTABJISIONINE OCHOBY JIUIf
MOHMMAaHUS CYITHOCTU HAYYHOU KapTHHBI MHUPA, IPEACTABIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS IPUPOBI, B3aUMOCBS3SIX YEIOBEKA C MPUPOAHON CPEAOid, O pOJIM XUMHUU B NMO3ZHAHUH
ATUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHbIE MOTHUBBI, HAlpPaBJICHHbIE HA IOJYYEHHE HOBBIX 3HAHUM MO XUMUH,
HEOOXoIuMBIE Uil OOBSCHEHHS HAONI0JaeMbIX TIPOLECCOB W SBICHHH, IO3HABATEIHHOM,
MHGOPMALIMOHHON U YUTATENIbCKON KyJIbTYPBhl, B TOM YHCII€ HABBIKOB CAMOCTOSATEIBHON pabOThI
C y4eOHBIMH TEKCTaMH, CIPAaBOYHON JUTEPATypOM, HOCTYMHBIMH TEXHUYECKUMHU CpEICTBAMU
UH(GOPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpPEC K OOYYEHHUIO U TO3HAHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOSKTHOW W UCCIIEIOBATEIbCKOM NEATeTbHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHs 00yUYEeHUS B ajbHEHIIeM;

4) popMupOBaHUs KYJAbTYPbI 310POBbS:

OCO3HaHHUE LICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBbIO, YCTAHOBKH
Ha 370pOBbI 00pa3 >KU3HM, OCO3HAHUE TIOCJIEJICTBUN M HENPHUSITHE BPEAHBIX IPHUBBIYEK
(ymoTpeOneHus anKoroJisi, HapKOTUKOB, KYpEHHs), HEOOXOIUMOCTH COOJIOJEHUS TPaBHII
0e30MacHOCTH NP OOPAICHUH ¢ XUMHUUYECKUMHU BEIIECTBAMU B OBITY U peaibHON KU3HHU;

5) Tpy10BOr0 BOCIUTAHUS:

MHTEpeC K MPaKTUUYECKOMY M3Yy4EeHHIO podeccuil U TpyJa pa3iuyHOro poja, yBakeHUE K
TPYZy U pe3yJibTaTaM TPYAOBOMU AESATEIbHOCTH, B TOM YHCII€ HA OCHOBE TPUMEHEHUS PEIMETHBIX
3HaHUH TI0 XHMHH, OCO3HAHHBIM BBHIOOP WMHIMBHUIYaTbHOW TPAEKTOPUHU TMPOJOJKEHUS



o0pa3oBaHUs C Y4€TOM JHMYHOCTHBIX HHTEPECOB W CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YCHemHod mnpodecCHOHANLHON JAeATeIbHOCTH W Pa3BUTHUS
HEOOXOAMMBIX YMEHHUH, TOTOBHOCTH aJIaITUPOBATHCS B MPOGECCHOHATHHOM CPEIE;

6) ’3K0JI0rMYEeCKOT0 BOCIIUTAHMS:

9KOJIOTHYECKHU IEIeCO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMIe,
OCHOBE €€ CyIIECTBOBaHUS, MOHUMAHUE IIEHHOCTHU 3J0POBOTO M 0O€30IMacHOro o0pasza KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HMYECKOMY U TICHXUYECKOMY 3I0pPOBBIO,
OCO3HAHUE IIEHHOCTH COOJIIOICHHUS TIPABUIJI OE30IIaCHOTO MOBEICHUS TIPH paboTe C BEIIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLIKX 3JOPOBbIO U KU3HU JIIOACH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJydaeMble TIPU U3YUYEHUN XUMHUH, JUTsl PEIICHUS 3a7a4,
CBSI3aHHBIX C OKpY’KaloIleW MNPUPOJHOU CpPEIOM, IJIsi TMOBBIIICHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYPBbl, OCO3HAHUS TNIO0ATLHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM W MyTeH UX pericHUs
MOCPEJICTBOM METOJIOB XMMHUH, YKOJIOTHIECKOTO MBIIUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAJIBHOM MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe meranpeaMeTHBIX pPe3yJbTaTOB BBIACISIOT 3HAYUMBIC U (DOPMHUPOBAHUS
MHUPOBO33PEHHUS OOIICHAYYHBIC MOHATHUS (3aKOH, TEOPHs, MPHUHIIUI, TUIIOTEe3a, (aKT, CUCTEMa,
MpoIIeCC, SKCIEPUMEHT U JPYToe.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUHM U3 ATUX MPeAMETOB ()OPMUPOBATH MPEACTABIEHUE O
LEJIOCTHOM HAay4YHOW KapTHHE MHpA, U YHHUBEpCAJIbHbIE yueOHbIe NEeUCTBUS (MO3HABaTEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJISTUBHBIE), KOTOpble OOecnedynBaloT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TUTAHUPOBAHMIO M OCYITICCTBICHUIO YIeOHON ACATEIHHOCTH.

I[Ho3naBaTeIbHBbIE YHHBEpPCAJbHbIE y4eOHbIe 1eiicTBUS

ba3zoBble Jornueckue qelcTBHUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIUICHUS] TIPU OCBOSHWU 3HAHUM:
PacCKpBIBATh CMBICII XHMHUYECKUX MOHSATUHN (BBIICIATh HX XapaKTePHbBIC MPU3HAKH, YCTaHABINBATh
B3aMMOCBS3b C JPYTMMHU TOHSTUSIMHU), HCIOJNb30BATh MOHATUS ISl OOBSICHEHHS OTIENIbHBIX
(haKTOB U SABJICHUIA, BBIOUPATH OCHOBAHUS U KPUTEPUU TSI KITACCU(PUKAIIMN XUMUYECKIX BEIIECTB
U XUMHYECKUX PEaKIMii, YCTaHABIMWBATh NMPUUMHHO-CIIEJICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH
W3Y4YEHUsS, CTPOUTH JIOTMUECKHE pACCYyXACHUS (MHAYKTHUBHBIC, NCTyKTHBHBIC, MO AHAJIOTHH),
JIeNaTh BBIBOJBI M 3aKIIIOUYCHHS

yMEHHE MPUMEHATH B MPOIECCe MO3HAHMS TOHATHS (MPEeIMETHBIE M METalpeIMETHbIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HUCIOIb3yeMble B XHWMHHU, MPEOOpPa3OBHIBATH IIMPOKO
MpPUMEHSIEMbIE B XUMHH MOJEJIbHbIC MPEACTABICHUSI — XUMHUYECKUI 3HAK (CUMBOJ 3JIEMEHTA),
XUMHYeckass (opMyia W ypaBHCHHE XHUMUYCCKOW pEaKIWH — TpPH PEHICHUH yd4eOHO-
MO3HABATEJIbHBIX 3a/lad, C YYETOM JTUX MOJICIbHBIX MPEACTABICHUM BBISIBISATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKU H3YYaeMbIX OOBEKTOB — XMMHYECKUX BEUIECTB U
XUMHUYECKHX PEAKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTU, MPUUYUHHO-CICICTBEHHBIC CBSI3U U
MPOTUBOPEYHS B U3YUAEMBIX MPOIIECCaX U SBJICHUSX.

Ba3oBble uccienoBarehLCKue JeHCTBHA:

YMEHHME MCIOJIb30BaTh MOCTABJICHHBIC BOINPOCHI B Kauye€CTBE MHCTPYMEHTA IO3HAHUA, a
Takke B KayeCTBE OCHOBHI Uis (OPMUPOBAHUS THUIIOTE3bl MO TMPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMbIX CYXKICHHUIA;

NpUOOpPETEHUE OMBITA MO TUTAHHUPOBAHMUIO, OPTaHU3AIMH W TPOBEJCHUIO YUYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII01aTh 32 X0JI0OM IpOoIecca, CAaMOCTOATEIHLHO MPOTHO3UPOBAThH €T0
pe3ynbTat, (GOpMyJIUpPOBATh OOOOIICHHS M BBIBOJLI IO pE3yJbTaTaM IPOBEIEHHOTO OIBITA,
WCCJICIOBAHMS, COCTABIIATH OTYET O IPOJIEIaHHON padoTe.

Pa6ora ¢ ungopmanmeii:



yMEHHE BBIOUPaTh, aHATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMAIUIO PA3IHUYHBIX BHIOB
1 OpM IpeCTaBICHHS, TOTyYaeMyIO U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIUTEpATypa
XUMHUYECKOI'0 COJEpKaHus, CIIpaBOYHbIE TOcoOUsI, pecypchl IHTepHETa), KpUTUYECKH OLIECHUBATh
MPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHUIO;

YMEHHE MPUMEHATH Pa3IUUHbIe METOJIBI M 3aIPOCHI IPU MOMCKE M 0TOOpe MH(OpMAIH
COOTBETCTBYIOIINX JAHHBIX, HEOOXOJUMBIX /JIsl BBIMOJIHEHHs Y4eOHBIX U IIO3HABATENIbHBIX 33]a4
onpeAenéHHOro THIMA, NPUOOpPETeHHE OmbITa B O0JACTU MCIOJIB30BaHUS MH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJIa/IeHUE KYJIbTypOil aKTUBHOT'O UCIIOIB30BAHUS PAa3IUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANbHYIO (OpPMY IPEICTaBICHHS
uHbOpMallMl M WJUIIOCTPUPOBATH pelIaeMble 3a7aud HECJIOKHBIMH CXeMaMH, Juarpammami,
IpyruMu popmamu rpauKu 1 UX KOMOMHAITUSMU;

YMEHHE HCTOIb30BaTh W aHAIM3UPOBATH B Mpolecce y4eOHON M HMCCIeI0oBaTeIbCKON
JEeSTEIIbHOCTH UH(POPMAIIUIO O BIMSHUU IPOMBIIIJICHHOCTH, CEJIbCKOT0 X03sIiiCTBa U TpaHCHOpTa
Ha COCTOSIHHE OKPYKAIOIe MPUPOIHOMN CPEeIbl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe el cTBUA:

yMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (Wiu) AUCKYCCHU) IO CYIIECTBY
oOcyxgaemMoil Tembl, (OpPMyIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBINOJIHEHUS
MpeJIOKEHHON 3a1a4H;

YMEHUS NPEACTABIATH MOJyYSHHbIE Pe3yIbTaThl T03HABATEIBHOM 1EATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeNaTh IMPE3EHTALUI0 pPE3yJbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCTIEpUMEHTa (J1Ta0OpaTOPHOTO OIBITa, JTAOOPATOPHOW pPabOTHI TO HCCIETOBAHUIO CBOMCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHHUS y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABaTEIbHOM U
UCCJIEIOBATENbCKON NI€ATEIbHOCTH MPU PEIIEHUH BO3HMKAIOUIMX IPOOJieM Ha OCHOBE Yy4éTa
O0IIMX HMHTEPECOB W COIVIACOBAHMS TMO3MINN (0OCYXKIeHHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JACHCTBHIA, ONpeIeNieHNe KPUTEPHUEB MO OIICHKE KauyecTBa
BBITIOJIHEHHOHN paboThI U PyTHE).

PeryisiTuBHBIe yHHUBepcaibHble ydeOHbIe 1eiiCTBUS:

YMEHHE CAMOCTOSITEIILHO ONpPENEsATh LeNId AeSTEIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIUPOBATh W TNPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTb, BBIOMPATH
HaunOosee Y3PpPeKTUBHbIE CLIOCOOBI pelIeHHUs yUeOHbIX U M03HABATEIbHBIX 33/1a4, CAMOCTOSATEIBHO
COCTAaBJIATh WM KOPPEKTUPOBATH IPEJIOKEHHBIN AJITOPUTM JIEUCTBUH NP BBIIIOTHEHUY 3a1aHUI
C y4éTOM IIOJIyY€HHs HOBBIX 3HAaHUN 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKLUsX,
OILICHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yJsibTaTa 3asBJICHHOMN IIeNId, YMEHUE HCIOIb30BaTh U
aHaAJIM3UPOBATh KOHTEKCTBHI, MTpe/ylaraéMble B yCJIOBUHU 3aaHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3ylbTAaTOB IO OCBOCHHIO O0S3aTE€IBHOTO COACpXKaHMUS,
YCTaHOBJICHHOTO JAaHHOW (QenepaiibHON pabodeil mporpaMMoil, BBIICTSIOT: OCBOCHHBIC
0o0ydJaromuMucs HaydHbIE 3HAHUS, YMEHHS M CIOCOOBI JEHCTBUI, crienuduueckue s
peaAMETHOM 00sacTi «XWMHUS», BHIBI JNEATCIBHOCTH TIO IOJYYSCHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K konny obOyuenus B 8 kiacce mpeaMeTHble pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkatb CHOPMHUPOBAHHOCTH Yy OOYHAIOIINXCSI YMEHUI:
o pPacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKHX TOHATHUN: aTOM, MOJIKYJa, XUMUYECKHUIl
9JIEMEHT, MPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECh (OJAHOPOAHAs M HEOJHOPOIHAs),
BaJICHTHOCTh, OTHOCHUTEIIbHASI aTOMHAsl U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOIIb,



MOJIIpHasl Macca, MaccoBas JOJISI XUMUYECKOTO JJIEMEHTa B COSAMHEHHU, MOJISIPHBIA O0BEM,
OKCHUJI, KUCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPUIIATEIILHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKas
peakmusi, KiacCU(UKAIUS PEaKIUi: PEaKkIuu COCTUHEHHWs, PEaKIUHU Pa3IOKCHHS, pPEaKIuu
3aMelIeHUs], peakii 0OMeHa, SK30- U IHIOTEPMUYECKUE PEaKIH, TEIUIOBOM 3 (deKT peakium,
PO aTOMa, SJIEKTPOHHBIN CIOM aToMa, aTOMHasi OpOUTalb, paalyC aTOMa, XUMUYECKasi CBS3b,
MOJISIPHAsE U HETOJISIpHAsl KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHUOH, PacTBOD,
MaccoBas JI0JIsSI BEMIECTBA (MPOIEHTHAsI KOHIIGHTPAIIKs) B PaCTBOPE;

. WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMUYECKMX TMOHATHM W TMPUMEHSATH 3TH
MOHSITHS MTPU OMUCAHUH BEILIECTB M UX MPEBPAIICHUI;

. HCIIOJIH30BaTh XUMUYECKYIO CUMBOJIMKY JUTsl COCTaBIIEHUS (DOPMYJI BEIIECTB U ypaBHEHUH
XUMUYECKUX PEAKIUM;

o OTpEAENsATh BaJCHTHOCTh aTOMOB D3JIEMEHTOB B OWHApHBIX COEAMHEHUSAX, CTENEHb
OKHCJICHHUS JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, TPUHAATIE)KHOCTh BEIIECTB K ONMPEAeIEHHOMY
KJIACCy COENMHEHHWA 1O ¢opMyliaM, BHJl XUMHUYECKOW CBsI3M (KOBAJIEHTHAss W HOHHAs) B
HEOPTaHUYECKHUX COCTMHECHUSX;

. packpsiBaTh cMbich llepuoamueckoro 3akona Jl. M. MeHnneneeBa: HEeMOHCTPUPOBATH
MOHUMaHWE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX SJIEMEHTOB OT WX TOJIOKEHUS B
[Tepuoanueckoii cucreMe, 3aKOHOB COXPaHEHUS MAacChl BEIIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa ABOTapo;

o ONMUCHIBATH M XapakTepu3oBaTh TabmuuHyr Qopmy Ilepuoamueckoii cucremsl
XUMHUYECKHX 3JIEMEHTOB: pa3ndaTh MOHATHUS «TJIaBHasl moiarpynna (A-rpymmna)» u «mododHas
noarpynna (b-rpynmna)», manele u Oonbliue NMEPUOAbI, COOTHOCUTH OOO3HAUEHUS, KOTOpHIE
uMeroTcs B tabnuie «llepuoguueckas cucrema xumudeckux smeMenToB [[. M. MenneneeBay c
YHUCIIOBBIMH XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsil s/pa,
o0I1ee YMCIIo NEKTPOHOB U PaCIpeIeTICHHE UX 110 JIEKTPOHHBIM CIIOSIM);

o KJIaccu(UIUPOBaTh XUMHMUYECKHE 3JEMEHThI, HEOPraHMYECKHE BELECTBA, XMMUYECKHE
peakiuu (1o YUCITy U COCTaBy yYacTBYIOLIMX B pEaKIMH BELIECTB, 10 TeIUIOBOMY 3 dekTy);
o XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BEIIECTB pa3IMYHbBIX

KJIACCOB, TIOATBEpPIKIasl ONMHMCAHWE MPUMEPAMH MOJICKYJIIPHBIX YPaBHCHHUH COOTBETCTBYIONIUX
XUMHUYECKHUX PEaKIIHii;

o MPOTHO3MPOBATh CBONCTBA BEIIECTB B 3aBHUCHMOCTH OT WX KAueCTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUUECKHUX MTPEBPALICHUI B Pa3JIMUHbIX YCIOBUSIX;

o BBIYHCTISATH OTHOCUTENBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJTE0 XUMHYECKOT0 AJIEMEHTa 110 (popMyJie COeAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MIPOBOAUTD PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKIuy;

o MPUMEHSTh OCHOBHBIC OIEPAIMH MBICTUTEIBLHON ACSITENbHOCTH — aHalu3 W CHUHTE3,
cpaBHEHHE, OO0O0OIIEHHE, CHUCTEMATHU3AIMI0, KIAaCCU(UKAIUIO, BBISBICHUE MPUIUHHO-
-CIIEZICTBEHHBIX CBSI3€H — JJIs U3YYCHUS CBOIMCTB BEIIECTB M XUMUUYECKUX PEAKIIUN, €CTEeCTBEHHO-
HAayYHBIC METOJbI TIO3HAHWS — HAOJIOJCHUE, W3MEpPEHUE, MOJACIUPOBAHUE, DSKCIICPUMEHT
(peanbHBIN ¥ MBICTICHHBIN ),

o ClIeIOBaTh TpaBHJaM  TOJIb30BAHUS XUMHUYECKOW TMOCYIOoM ¥ 1ab0paTOpHBIM
000pyI0BaHUEM, a TAKXKE MTPABHIIAM OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIIHSIMH
M0 BBIMOJIHEHUIO J1a0OPAaTOPHBIX XHUMHUYECKUX OIBITOB [0 TIOJYYEHUI0 U COOUPAHHUIO
ra3000pa3HbIX BEMIECTB (BOJOPOJa M KHCIOPOa), MPUTOTOBICHUIO PACTBOPOB C OMpPEIEIEHHON
MacCoOBOM JOJIed pPAacTBOPEHHOIO BEIIECTBA, IUIAHMPOBATH M IPOBOAWTH XHMHYECKHUE
OKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB INEIOYCH M KHCIOT C MOMOIIBIO WHIAMKATOPOB
(;makmyc, peHonmdranenH, METUIOPAHXK U IPYTHE).



K koHiy oOydenust B 9 Kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE IOTKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUI:
. pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX MOHITHUH: XUMUYECKUU SJIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, AaHWOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BaJIEHTHOCT,
3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas peaklus, XUMHUYECKas CBA3b,
TEIUIOBOM 3P EKT peakiu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, SJEKTPOIUTHI, HEIJIEKTPOIUTHI,
DIIEKTPOJIUTUYECKAs] JUCCOLMAIUS, PEAKIMM HOHHOTO OOMEHa, KaTalu3aTtop, XUMHUYECKOE
paBHOBeCHE, 00paTUMBbIC M HEOOPATUMBIE PEAKIIHH, OKHCIUTEIILHO-BOCCTAHOBUTEIILHBIC PEaKIIUH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, AJJIOTPONHUs, aM(OTEPHOCTD,
XUMHYEcKasl CBSI3b (KOBaJIeHTHasl, HMOHHAs, MeETaJUIMYecKas), KpUCTaJIMUecKas pemeTka,
KOpPpO3HUsl METaJUIOB, CIUIABbl, CKOPOCTb XHMMHUYECKOW peakuuu, MpeAesIbHO JOMyCTUMAst
koHueHrpauus [1/IK Bemecrsa;
. WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMUYECKMX TMOHATHM W TNPUMEHATH 3TH
MOHSITHUS MIPU ONMKMCAHUY BEIIECTB U UX MPEBPAICHUI;
. UCIONIb30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHHS (DOPMYIT BEIIECTB M YPaBHEHHIA
XUMHYECKUX PEAKIUM;
. ONPEACIISITh BAJIEHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX AJIEMEHTOB B COEUHECHUSIX
pPa3IMYHOr0 COCTaBa, NPHHAIIEKHOCTh BELIECTB K ONPEACIEHHOMY KIJIACCY COEAUMHEHUH IO
dbopMynaM, BUI XUMUYECKOU CBS3H (KOBAJICHTHAs, HOHHAsI, METAIJINYECKasl) B HEOPraHUYECKHUX
COCIMHEHUSX, 3aps]l MOHA M0 XUMHUYECKOW (popmysie, XapakTep cpeabl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COCIMHEHUMN, TUIl KPUCTATUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBRA;
. packpsiBaTh cMmbica llepuoanueckoro 3akona /[[. . Menaeneesa u 1EMOHCTPUPOBATH €0
MOHUMAaHWE: OMHUCHIBATh W XapaKTepu3oBaTh TadOmuuHyro (opmy Illepromnyeckoit cucTteMbl
XUMHUYECKHX 3JIEMEHTOB: pa3linyaTh MOHATHUS «TJIaBHas moiarpynmna (A-rpymmna)» U «1modoyHas
noarpynna (b-rpymma)», mansie u OonblIMe MEPHOIBI, COOTHOCHTH O0O3HAUEHHUS, KOTOPHIE
UMEIOTCS B TIEPUOJMYECKON TaOyHIle, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij SApa, 001ee YUCIIO FIEKTPOHOB U pacCpe/IesIeHNE UX 110
AIEKTPOHHBIM CJIOSIM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB 3JIEMEHTOB U
UX COEIMHEHHMI B MpeAesax MajblX MEepUOAOB M TJIABHBIX MOATPYNI C Y4ETOM CTPOCHMS UX
aTOMOB;
. KIACCU(PUIIUPOBATh XMUMHUYECKHUE SJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHYECKHE
peakiuu (1Mo YMCIy W COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEUIECTB, MO TEIJIOBOMY 3 dexTy, mo
M3MEHEHUIO CTENIEHEeW OKUCIEHUS XUMUYECKHUX JIIEMEHTOB);
. XapaKTepPU30BaTh (OMHUCHIBATh) OOIIHE U CrIENU(PHUIECKUE XUMHUYECKUE CBOMCTBA TIPOCTHIX
U CJIOXHBIX BEIECTB, OATBEPK/asi OMKCAHUE PUMEPAMU MOJICKYJIIPHBIX U HOHHBIX YPAaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;
. COCTaBJIATh YPAaBHEHUS SJICKTPOJIUTHYECKOW IMCCOIMALUM KHCJIOT, IIEJIOYEH W COJIEH,
MOJIHBIE M COKpalI€HHbIE YypaBHEHUS peakluid HMOHHOrO oOOMeHa, YpaBHEHHS peakIuii,
MOATBEPKJAIOIIUX CYLUIECTBOBAHUE TEHETHUYECKOM CBSI3U MEXAYy BEIIECTBAMHU PA3IHUYHBIX
KJIACCOB;
. pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMA MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOT0 OajaHca ITUX peaKIuii;
. MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOECHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX TIPEBPAIICHUIA B PA3JIMYHBIX YCIOBHSIX;
. BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYHO MacChl BEIIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 1o (popMyJie COeMHEHUS], MaCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOUN pEaKIINY;



o coOMogaTh NpaBWiIa  TOJB30BAaHUS  XUMHMYECKOW TOCYIOH M JIaOOpaTOpHBIM
000pyI0BaHHEM, a TaK)Ke MPaBUiIa 0OpaIEeHHs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSIMH
10 BBIMOJIHEHUIO JTA0OPATOPHBIX XHMHUYECKHX OIBITOB MO TOJIYYCHHIO W COOHMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIICKHCIIOTO ra3a);

J HPOBOANUTH PEAKINH, IMOJITBEP)KIAIONINE KAa4eCTBEHHBI COCTAB PA3IMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM IMyTEM XJOPHI-, OpoMHI-, MOAUI-, KapOoHat-, (ocdar-, cuIukar-,
cynbdar-, THIPOKCHI-WOHBI, KAaTHOHBl AaMMOHHS W HMOHBl HW3yYCHHBIX  METaJJIOB,
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;

o IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTENBHOM JEATENIbHOCTH — aHaJU3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CHCTEMATU3AINIO, BBISIBICHUE TPUYNHHO-CIICACTBEHHBIX CBS3CH — LIS
U3yUYEHHsI CBOIMCTB BEIIECTB M XMMUYECKUX PEaKLUii, e€CTECTBEHHO-HAYYHbIE METObI IIO3HAHUS —
HaOJIr0/IeHNe, U3MEPEHNE, MOJISTTUPOBAHUE, SKCIICPUMEHT (PeaTbHBIA U MBICIICHHBIH ).



TemaTnueckoe IVIAHUPOBAHME C YKA3aHUEM KOJINYECTBA aKATEMUYCCKUX

4acoB, 0TBOAUMbIX Ha M3y4YeHHe KAKI0H TeMbl H BO3MOKHOCTh
HCMO0JIb30BAHMS M0 KAXK/I0H TeMe IJIeKTPOHHBIX PeCYypPCoB

8 KUIIACC (684)
KoanuecTBO YyacoB
N Kour Mpak DJIEeKTPOHHbIE
n/_ HaumenoBaHue pa3aesioB H TeM posIL THYEC (uudgposbie)
- NporpaMmmabI Bcero HbIE Kue OﬁpaSOBaTeJIbHLIe
pador | pador | Pecypchl
bl bl
Pa3nen 1. [lepBoHayajibHble XHMHYECKHE MOHSITHS
bu6mmoreka [IOK
Xumus — BakHast 00J1aCTh https://lesson.academy-
1.1 €CTECTBO3HAHMS U TPAKTUYECKON 5 2 content.myschool.edu.ru/0
NeATeIIbHOCTH YeJIOBEKa 4/08
Bu6nmuoreka [JOK
https://lesson.academy-
1.2 BemiecTBa 1 XMMHUYECKHUE PEAKLIUN 15 1 content.myschool.edu.ru/0
4/08
Uroro no pazneny 20

Pa3znen 2. BakHeiiiue npeacTaBUTe I HEOPraHUYECKUX BellleCTB

bubmnoreka [IOK
https://lesson.academy-
B K I
2.1 Oli)jlfy;x ncnopon. Homsrue 06 6 1 content.myschool.edu.ru/0
A 4/08
bu6nuoreka [JOK
Bonopox. ITo e 0 KHCIOTa https://lesson.academy-
2.2 co;ﬂxp . LIOTUITHE O KHCIOoTax 1 8 1 content.myschool.edu.ru/0
4/08
bu6nuoreka [JOK
https://lesson.academy-
23 Bona. Pactsopr. ITonsue 06 5 1 1 content.myschool.edu.ru/0
OCHOBAHMSAX 408
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24

OCHOBHBIE KJIaCCHl HEOPTaHUYECKHUX
COEIMHEHNN

11

bubnuoreka [JOK
https://lesson.academy-

content.myschool.edu.ru/0
4/08

Hroro no pazneny

30

Pasznea 3. Ilepuoanyecknii 3axkoH u [lepuoguyeckasi cucrema Xumudeckux jaementon . U.
MenpaeneeBa. CtpoeHue aroMoB. XUMHUYecKasi CBsA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuun
. bu6mmoreka [IOK
[lepuoanueckuii 3aK0H 1
https://lesson.academy-
[Tepuoanueckas cucreMa XUMHYECKUX
3.1 7 content.myschool.edu.ru/0
anemenToB 1. Y. Menaeneena. 408
CtpoeHue atoma
but6mmoreka [{JOK
Xumudeckas cBs3b. OKUCIUTEIIHHO hitps:iesson.academy-
32 ] 11 1 content.myschool.edu.ru/0
BOCCTAHOBUTEJIBHBIC PEAKITUH
4/08
Hroro no pasneny 18
OBIIEE KOJIMYECTBO YACOB I10O 68 4 6
IMPOI'PAMME
9 KJIACC (684)
Koau4yecTBo 9acoB
N JIEeKTPOHHbIE
o/ HaumeHoBaHue pa3aesioB U TeM Komr Mpak (uudposbie)
n NMporpaMmbIl pOaBH | THue o0pa3oBaTejibHbIE
Bcero | bie cKHe pecypchbl
padoTt pa6o
bl ThI
Pa3nea 1. BemecTBO M XUMH4YeCKHe peaKIUH
bu6mmoreka [IOK
[ToBTOpeHME U yriayOneHne 3HaHUN https://lesson.academy-
1.1 5 1 content.myschool.edu.ru/0
OCHOBHBIX pa3/ieNIoB Kypca 8 Kacca 4/09
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 . 4 bubmmorexa [JOK
XUMUYECKUX PEaKIUi
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https://lesson.academy-
content.myschool.edu.ru/0

4/09

1.3

DIEKTPOIMTHYECKAS TUCCOITHAITHSI.
XUMHYECKUE PEAKIIUU B paCTBOPAX

bubmmoreka [{OK
https://lesson.academy-

content.myschool.edu.ru/0
4/09

Hroro no pazneny

17

Paszgea 2. Hem

€TaJIJIbl U UX COCINHCHUSA

bubmuoreka [JOK
OO111as XapaKTepUCTHKA XMMHUYECKUX https://lesson.academy-
2.1 4 1 content.myschool.edu.ru/0
aneMeHToB VIIA-rpynmnsl. ["anorenst 4/09
bubmuoreka [JOK
OOm1ast xapaKTepUCTHUKA XUMUIECKUAX https://lesson.academy-
2.2 | onementoB VIA-rpymmel. Cepa u e€ 6 content.myschool.edu.ru/0
COCIMHEHUS 4/09
bu6nmoreka [JOK
OOm1ast XapakTepUCTUKA XUMHUYECKHX https://lesson.academy-
2.3 | oanemeHntoB VA-rpymmbl. A30T, pochop 7 1 content.myschool.edu.ru/0
U X COCTMHEHUS 4/09
bubmuoreka [JOK
O6H.[a§1 XapaKTCPUCTHKA XUMHUYCCKHUX https://lesson.academy-
24 | »onemenrtoB I[VA-rpymnmel. Yriaepoa u 8 1 2 content.myschool.edu.ru/0
KPEMHUH U UX COCAMHCHHUS 4/09
Hroro no pazneny 25

Paznen 3. Merajliibl M MX COeIMHEHUSA

bu6nuoreka [JOK
https://lesson.academy-

3.1 OO011111e CBOMCTBA METAIIJIOB 4 content.myschool.edu.ru/0
4/09
bu6nunoreka [JOK
https://lesson.academy-

32 Baxneline MeTaIbl U UX COEIUHEHUA 16 2 content.mvschool.edu.ru/0
4/09

Uroro no paznemny 20

Pazjnen 4. Xumus u oKpykawuas cpeia
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BCH_ICCTBa 1 MaTCpUalibl B )KU3HU

bubnuoreka [JOK
https://lesson.academy-

4.1 6 content.myschool.edu.ru/0
YyeJioBeKa 4/09
Hroro no pazneny 6
OBHLIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09

IToypouHoe IuIaHUpPOBaHME

8 kiacc
Ne Tema ypoka DJIeMeHTBI CO/IePKAHMS, Bcero 0P
n/m XUMHYECKHI IKCIIEPUMEHT YacoB
[Ipeamer xumun. Pose xumun B
YKU3HH YEJIOBEKA. XUMHS B CUCTEME
Hayk. Tena u BemecTna.
[Tpeamet xumuu. Pon y - bu6mmoreka [{OK
®dusnyeckre CBOMCTBA BEIIECTB.
1 XUMUU B KU3HH YETIOBEKA. https://m.edsoo.ru/f
ArperaTHoe COCTOSTHUE BEIIIECTB.
Tenan f0d210c¢
JI.o.: 3yuenue u onucanue
BEIIECTBA .
(bu3nUIecKux cBOMCTB 00pa3IoB
HEOPTaHWYECKHUX BEIIECTB
[ToHsATHE O METOIAX IMO3HAHUS
B XUMUH
JI. 3HaKOMCTBO C XUMHYECKOMH bubmuoreka [JOK
[TonsiTue 0 MeTomax .
MOCYI0H, TTpaBUIaMu paObOTHI B ://m. .
2 , 0 https://m.edsoo.ru/f
MMO3HAHMS B XUMHUH .
nabopaTopuH U MPUEMAMHU f0d227¢
oOparieHus ¢ 1a60paTOPHBIM
000pyI0BaHHEM
IIpakTH4eckas padora Ne
1 bu6nmoreka [JOK
3 «IIpaBuia paboTsl B https://m.edsoo.ru/f
n1abopaTtopuu U NPUEMBI f0d23dc
oOparieHus ¢
71a00pPaTOPHBIM
000py0BaHUEM)»
YucThlie BEMIECTBA U CMECH.
Crioco0bl paszienieHust CMecei.
. I3ydenne crioco0oB pa3aeineHus bubnuorexa [JOK
YucTele BelecTBa U CMECH. .
CMecel: ¢ TOMOIIbI0 MarHuTa ://m. .
4 , https://m.edsoo.ru/f
Crioco0sI pazieneHus
. ¢uIbTpOBaHKE, BHIIIAPUBAHUE, f0d26ca
cMecei
JTUCTHIUTSIIINSL, XpoMaTorpadus
IpakTnyeckas padora Ne
2 P P bubmuoreka [JOK
5 . https://m.edsoo.ru/f
«Paznenenue cmeceii (Ha
f0d28c8
pUMepe OYUCTKU
TTOBAPEHHOM COJIN)»
ATOMBI U MOJIEKYJIBI. bubnuorexa [IOK
6 ATOMBI U MOJIEKYJIbI JL.o.: Co3naHue Mojiesneit MoJeKy https://m.edsoo.ru/f

(1IapocTep KHEBBIX).

f0d2a6¢



https://m.edsoo.ru/ff0d210c
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XUMHUYECKHE DJICMCHTHI. Xumudeckue 3neMeHTbl. CHMBOJIbI bu6nmoreka [JOK
7 3HaKkH (CMBOJIBI) XUMHYECKHIX DJIEMEHTOB. https://m.edsoo.ru/f
XUMHUYECKHX DJICMEHTOB f0d2be8
[IpocThie U CIIOKHBIC BEIIECTRA.
J. ®usndeckue cBoKcTBa 00pa3IoB
HEOPTraHWYECKHUX BEIIECTB —
P bu6nmoreka [IOK
[TpocTeie 1 COKHBIE METaJUIOB U HEMETAJIJIOB.
8 https://m.edsoo.ru/f
BEIIIECTBA JL.o.: Onucanue puznyeckux
. f0d2a6¢
CBOMCTB 00Pa3I[0B HEOPTAHUIECKUX
BCILECTB — METAJIJIOB M HEMETAJIJIOB
ATOMHO-MOJIEKYJISIPHOE YUEHHE. bubnnorexa [JOK
ATOMHO-MOJIEKYJISIPHOE
9 https://m.edsoo.ru/f
yHcHHe £0d2d50
3aKOH OCTOSTHCTBA COCTaBa Xumudaeckast hpopmysia. 3aKoH
BemiecTB. XUMHYECcKas IIOCTOSIHCTBA COCTaBa BEIIECTB. bu6mmoreka [IOK
10 dbopmyna. BaneHTHOCTh BaneHTHOCTh aTOMOB XUMHUYECKHUX https://m.edsoo.ru/f
aTOMOB XHMHYECKHUX AJICMEHTOB. f0d2eae
3JICMEHTOB
OtHocuTeNnbHAs aTOMHas OTtHocHUTeNnbHAas aTOMHAs Macca. but6mmoreka [JOK
11 Macca. OTHOCUTEIbHAS OTHOCUTENbHAs MOJIEKYJISIpHAs https://m.edsoo.ru/f
MOJICKYJISIpHAsi Macca Mmacca. f0d323c¢
MaccoBast 10JIsI XUMHUYECKOTO but6mmoreka [JOK
MaccoBast 10J151 XUMHYECKOTO
12 9JIEMEHTA B COCIMHEHHH. https://m.edsoo.ru/f
3JIEeMEHTa B COCIMHCHUH
f0d350c¢
KomnuecTBo BemecTBa. MoJib.
MognsipHas macca. B3auMocBs3b
KOJIMYECTBA, MAacChl M YUCIa
CTPYKTYPHBIX €IUHUILL BENIECTBA. but6mmoreka [{OK
KonuuecTBo BemecTra. PYKTYD JIHHTL BT
13 . O6pa3iibl BeniecTB KOJIUYECTBOM https://m.edsoo.ru/f
Mouns. Monsipras Macca
1 mMob. f0d5230
P.3. Pacuérsl mo popmynam
XUMUYECKUX COCTMHCHHM.
dusrUecKue 1 XUMUYECKHE
SIBJICHHS.
Jl.o.: HaGmonenue gpuznueckux
DU3nYeCKue U XUMHYSCKHUE ( ¢ bu6nuoreka [JOK
IJIaBJICHUE BOCKA, TasHHUE JIbJa
14 ABICHHS. XMMHUYECKasI ’ ’ https://m.edsoo.ru/f

peakius

pacTupaHue caxapa B CTYTIKE,
KUIIEHUE U KOHJIEHCAIIs BOJbI) U
XUMHYECKHX (TOpEeHUe CBEYH,
MPOKAJTMBAHUE METHOU MTPOBOJIOKH,

f0d37fa
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B3aUMOJICHCTBUE MeJia C KUCIIOTOK)
SIBJICHUH

XuMuyeckas peakius u e
TIPU3HAKH.

J1.0.: HaOIrOIeHUE U OIMCAHHE
MPU3HAKOB MPOTEKAHUS

[Tpu3Haku U ycaoBust . bubnnorexa [HOK
XUMHUYECKHX peaKuil (pa3ioxeHue
15 MPOTEKAHUSA XUMUYECKUX . N https://m.edsoo.ru/f
. caxapa, B3auMO/ICCTBUE CEPHOU
peakuui f0d3al6
KHUCJIOTHI C XJIOPHIOM Oapws,
paznosxenue ruapokcuaa meau (I1)
MIPU HAarpPEBaHWH, B3aUMOCHCTBHE
Kenesa ¢ pactBopoM coiiu meau (11)
3aKOH COXpaHEHHUSI MAaCChl BELIECTB.
XHUMHUYECKUE YPABHECHMUS.
O6pasLbl BELLECTB Konmyectsom 1
3aK0H COXpaHEHUS MACChI MO/Ib. bu6muoteka [{IOK
16 BeleCTB. XMMHAYECKHUE J. HaGmroieHue 1 onMcanue https://m.edsoo.ru/f
YpaBHEHHUSI pE3yIabTaTOB IPOBEICHHUSI OTIbITA, f0d3b88
WJUTIOCTPUPYIOLIETO 3aKOH
COXPAaHEHUS MACChI
BrrunciaeHus KkoiaudecTBa P3
’ Bubnuoreka [JOK
MacChI BEIIECTBA 110
17 https://m.edsoo.ru/f
ABHEHUSM XUMHUYECKUX
YPaBHen £0d5708
peaxIuii
Knaccubukanms xumudeckux | Knaccudukaiiys XUMHISCKUX
Eb (ub bubmuoreka [JOK
peakuii (CoeTMHCHUS, peakiuii (CoeTMHeHNs,
18 https://m.edsoo.ru/f
Pa3JIOKEHHUS, 3aMEILICHHUS, pa3IoXKeHUs, 3aMEeIlEeHUs, 0OMEHa).
f0d3{34
oOmeHa)
M. B. JloMmoHOCOB — M. B. JIoMOHOCOB — y4€HBIN-
YEHLIA-YHITUKIIOIIEIUCT. SHIIUKJIOIECIUCT.
y bu6mmoreka [IOK
O06001meHuE 1
19 . https://m.edsoo.ru/f
cucTeMaTu3aIus 3HaHUH 110
f0d40c4
TeMe «BemecTBa u
XUMHUYECKUEC PEAKITHI
KonTponbnas pabora Nel o bubnuoreka [JOK
20 teme «Belecrsa u https://m.edsoo.ru/f
XMUMUYECKHE PEaKIIUN» 10d4290
Bo3nyx — cmecsk rasos. Bo3nyx — cmech razos. Cocras
C . K BOSI[;XEI Kucnopon — snemenr u bubmmorexa OK
ocTaB Bo3ayxa. Kucnopon . -
21 4 p https://m.edsoo.ru/f
— DIIEMEHT U IIPOCTOE MIPOCTOE BelecTBO. HaxoxaeHue 0448
e

BenrectBso. O30H

KHcioposa B mpupoze. O30H —
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JIOTPONHAs MOAU(DUKALIUS
KUCJIOPOJA.

. KauecTBeHHOE olpeneneHue
COJIepKaHUs KUCIIOPOJIa B BO3AyXe

dusnyeckne 1 XUMHYSCKHIE

duznyeckue 1 XUMUYECKHE
CBOICTBa (peakluy FOPEHUs).
OKCHIBI.

. ITonyuenue, cobnpanue,
pacro3HaBaHHE U U3yUEHUE
CBOWCTB KHCIIOPO/1a, HaOIr01eHue

CBOMCTBa KHCIIOPOJa N bu6nuoreka [JOK
B3aUMOEHCTBHUS BEIIECTB C
22 (peakuuy OKUCIIEHHUS, https://m.edsoo.ru/f
KHCJIOPOJOM M YCJIOBUS
ropenue). [lonstue 06 P Y f0d4614
BO3HUKHOBEHUS U ITPEKPAILICHUS
OKCHIaxX
ropeHus (1moxkapa), 03HaKOMJIEHHE C
o0OpasiamMu OKCUJIOB U OMTUCAHUE UX
CBOMCTB
JL.o.: O3HakomIIeHHE C 00Opa3aMu
OKCHIOB U OIIMCAHHUE UX CBOMCTB.
C11oco0BbI TTOyYEeHUS ITpumenenue kuciopona. CriocoObl
yq6 P p bubmmoreka [IOK
KHCJIOPO/a B JIA0OPaTOpUU U MOJyYEHHS KUCIOPOaa B
23 p patop y p https://m.edsoo.ru/f
MIPOMBIIIIEHHOCTH. 71a060paToOpUX U MPOMBIILICHHOCTH. 04497
vaay/a
[TpumeneHue kuciaopoa KpyroBopot kuciopo/ia B mpupoe.
TennoBoit 3¢ et TernoBoii 3 pext xummaeckon
XUMUYECKON PEAKIINH, peaKLuu, TEPMOXUMUYECKUE bubnnorexa [JOK
24 MOHSTHE O TEPMOXUMUYECKOM | YpaBHEHHS, DK30- U https://m.edsoo.ru/f
YPaBHEHUH, 3K30- U JHJIOTEPMUUYECKUE PEAKLIUH. f0d4790
SHIOTEPMUYECKHUX PEAKITUIX
TommBo: yroiap 1 METaH.
TorumBo (HeTh, yroib u
3arpsi3HEHUE BO3/1yXa, yCUIICHUE bu6nmoreka [IOK
MeTaH). 3arps3HeHHE
25 HapHUKOBOTO 3 dekra, https://m.edsoo.ru/f
BO3/yXa, CIIOCOOBI €r0
pa3pylLIeHUE 030HOBOIO CJIOSL. f0d4c4a
MIPEeIOTBPALICHUS
IIpakTHueckasi padora Ne 3
P . P butmmoreka [JOK
o teMe «I[lonyuenue n
26 5 Y https://m.edsoo.ru/f
coOMpaHue KHCI0POoaa
P IU) ’ f0d4ae2
U3Yy4YEHUE €r0 CBOMCTBY
Bonopoa — snemeHT u Bonopoa — anemMeHT u npocToe bu6nmoreka [JOK
27 MIPOCTOE BEILIECTBO. BemecTBo. HaxoxieHue Boiopoia https://m.edsoo.ru/f
HaxosxneHnue B mpupoje B IIPUPOJIE f0d4ddo
dusnueckue 1 XUMHYECKHE
dusnueckre U XUMHYECKUE . bu6nmoreka [IOK
. CBOMCTBA, TPUMEHEHHUE
28 CBOICTBa BOJOpPO/A. https://m.edsoo.ru/f
. Iony4yenue, cobupanmue,
[Tpumenenue Boopoaa 10d4dd0

paciio3HaBaHHUEC U U3YUYCHHC
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CBOMCTB BOJIOpoia (TOPEHHE),
B3aMMOJICICTBHE BOJOPO/IA C
okcuaoM meau (I1) (Bo3mokHO
MCIIOJIb30BAHUE BUICOMATEPHAIIOB)
JI.o.: B3auMoelicTBre KUCIOT C

METaJUIaMHU.
Kucnots! u conu. bubmuoreka [JOK
29 ITonsTHE O KUCIIOTAX U COJISIX https://m.edsoo.ru/f
10d50d2
Crioco0bI TToTydeHus1 BOAOPOIa but6mmoreka [{JOK
CriocoObl osTydeHust
30 5 https://m.edsoo.ru/f
BOJOpOa B 1a00opaTopuu
P PATop £0d4ddo
IIpakTHyeckas padora Ne 4
P i P bu6mmorexa [IOK
o teMme «I[lonyuenue n
31 5 y https://m.edsoo.ru/f
coOupaHue BOIOPOIa
P pOnd, f0d4f42
H3Yy4YEHHUE €T0 CBOMCTBY
o .. MoutsipHBIi 00BEM Ta30B. bubnmoreka [JOK
ModsipHbIii 00BEM Ta30B.
32 3 A . HaOnroeHne 0OpasIoB BEIIECTB https://m.edsoo.ru/f
aKkoH ABorajapo
P KOJIUYECTBOM 1 MOJIb f0d542e
Brrunciaenus o0néma P.3. PacuéTel mo XUMHYECKUM
’ bubimoreka [JOK
KOJIMYECTBA BEIECTBA ras3a I1o ABHEHUSIM.
33 yp https://m.edsoo.ru/f
€ro U3BECTHOMY KOJIMYECTB
Yo Y f0d55a0
BEIIECTBA MIH 00BEMY
Brrunciaenus 00LEMOB ra3oB P.3. PacuéTel 10 XUMHYECKUM
bu6nuoreka [IOK
10 YPaBHEHHUIO PEAKIIUU HA ABHEHUSIM.
34 yp P 6 yp https://m.edsoo.ru/f
OCHOBE 3aKOHA 00BEMHBIX
. f0d5708
OTHOIIIEHUH ra30B
dusnueckue cBOMCTBA BOJIBI.
XHUMHUYECKHE CBOMCTBA BOIBI.
. bubmuorexa [JOK
dusnueckue U XUMHUYECKHAE J1. BzaumoeiicTBIe BOJIBI C
35 . ( ) https://m.edsoo.ru/f
CBOMCTBA BOJBI MeTaJuIaMy (HaTPUEM U KAJIbLIUEM
P £0d587a
(BO3MOYHO HCIIOTIb30BAHHE
BUJICOMATEPHAJIOB),
OcHoBaHUsL.
. bu6nuoreka [JOK
CocraB ocHoBanuii. [Tonstue | JI. HabmroaeHue n3smMeHeHUs
36 5 https://m.edsoo.ru/f
00 HHIMKaTopax OKPACKU MHIUKATOPOB B PACTBOPAX
P packit POB B pacTBOp f0d59¢2
HIEI0YEH
Bopa kak pacTBOpHUTEIIb. Bona kak pactBoputens. PacTBopbl.
Hacrwimennsie u Hacrwimennnie 1 HeHACHIIIEHHBIE bu6nmoreka [IOK
37 HEHACHIIIICHHBIC PACTBOPHI. pacTBOpbL. PacTBOpHMOCTS BellieCcTB https://m.edsoo.ru/f
MaccoBast 01 BEIECTBA B B Bojie. MaccoBast oJIs BEIECTBA B f0d5b40

pacTBope

pacTBope.
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M. PacTBOpeHue BelIeCTB ¢
Pa3InYHOM paCTBOPUMOCTBIO

Jl.o.: HccrnemoBanue 0cOOCHHOCTEH
pacTBOPEHUS BEIIECTB C Pa3TUIHON
PacTBOPUMOCTHIO

P.3. BEIYHCIIEHHS C UCIIOIL30BaHUEM
ITOHATHS «MaccoBas JI0JIS BellecTBa
B pPacTBOpE»

IIpakTHyeckas padora Ne 5
o TeMe «IIpurotoBnenue

but6mmoreka [JOK

38 PacTBOPOB C ONpeaeIEHHON https://m.edsoo.ru/f
MacCOBOM JOJIEN f0d5eba
PacTBOPEHHOTO BEILLIECTBA»

Konrpomnsnas padora Ne2 no bu6mmoreka LIOK

39 teme «Kucmopon. Bomopos. https://m.edsoo.ru/f
Bona» f0d6342

Knaccudukanus HeopraHuuecKkux
coeMHeHU. OKCUIBI.
Knaccudukanus okcunos:
OKcHIBI: COCTaB, cosieoOpa3yrorniue (0OCHOBHBIE, bubmuoreka [JOK

40 Kiaccudukarus, KHUCJIOTHBIE, aM(OTEepHBIE) U https://m.edsoo.ru/f

HOMEHKJIaTypa HecoJieo0pa3yroIIue. f0d664e
Howmenkinarypa okcuaos.
. O6pa3iibl HEOPraHUYECKUX
BEIIIECTB PA3IUYHBIX KJIACCOB
OU3NIECKUE M XUMUICCKHE
[TonydeHue u XuMHUYECKHE cBoiicTBa okcu10B. [lomyuenue
uy 4 bubnuorexa [JOK
CBOMCTBA KMCIIOTHBIX OKCHJIOB.
41 ’ https://m.edsoo.ru/f
OCHOBHBIX U aM()OTEPHBIX M. OnbIThI, WIUTOCTPUPYIOLINE 04664
. e
OKCH/IOB XUMHUYECKHUE CBOMCTBA KJIACCOB
HEOPraHUYECKUX BEIECTB.
OcnoBanus. Kinaccudukanus
OcHOBaHUS: COCTaB, .. ¢ bu6nuoreka [JOK
OCHOBaHUU: METOUU U
42 knaccudukanus, https://m.edsoo.ru/f
HEPACTBOPHUMEBIE OCHOBAHHSI.
HOMEHKJIaTypa . f0d67ca
Howmenkinarypa ocHOBaHUH.
OuU3NYeCKue 1 XUMUIECKHE
cBolicTBa OcCHOBaHuU. [loiryuenune
. Y bu6mmorexa [IOK
[TonmydeHue u XuMHUYECKHe OCHOBaHUH.

43 b . https://m.edsoo.ru/f
CBOICTBA OCHOBAHMIA M. , JI.o.: HaOmoaeHNE N3MEHEHHS 0d6T

ca

OKpaCK1 HHAUKATOPOB B
pacTBOpax KUCJIOT U 1Ieoueit
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Kucnotsr: COCTaB,

Kucnoter. Knaccudukarus Kucior.

bu6nmoreka [JOK

44 KIaccuHKAIs, Homenkiatypa Kucior. https://m.edsoo.ru/f
HOMEHKJIaTypa fOdfee2
du3nYecKue 1 XUMHYECKUE
CBOMCTBA KUCJIOT. Psig akTUBHOCTH
metauioB H. H. bekeTroBa.
[TonyueHune kucmor.
M. JI.o.: HaOII0/ICHNE N3MEHCHHUS
bub6nmoreka [IOK
Ho J'Iy‘IGHI/IC U XUMHUUECKHUe OKpPAaCKH HHIAUKATOPOB B paCTBOPAX
45 b . https://m.edsoo.ru/f
CBOUCTBA KUCIIOT KHCJIOT U IICJI0YCH, U3YUCHUC f0dfee?
. ee
B3aumoeicTBus okcuaa meau (1) c
pacTBOPOM CEPHOM KUCIIOTHI,
KHCJIOT C METaJJIAMHU, PEaKIIUi
HEUTpaM3aIuu, OJTyICHHE
HEPaCTBOPHUMBIX OCHOBAHHIA
Conu. HomeHkiatypa coseil.
Conu (cpennue):
®du3nuecKue U XUMHUIECKHE but6mmoreka [JOK
HOMEHKJIATypa, CII0COOBI . . .
46 cBoricTBa coneil. [lonyuenue coneit. https://m.edso0.ru/0
MOJTYYCHUS, XUMUICCKUE
z JI.0.: BEITECHEHHE OJHOI0 MeTajlIa 0ad9474
CBOICTBa
JIPYTUM U3 PacTBOPA COJIU
IIpakTyeckas padora Ne 6.
Pemmenne
but6mmoreka [JOK
SKCIIEPUMCHTAIBHBIX 3a7a4
47 P https://m.edso0.ru/0
110 TeMe « OCHOBHBIC KJIACCHI
0ad9b7c
HEOPraHUYECKHUX
COCIMHEHUIDY
I'eneTnueckas CBSI3b MEX
I'eneTnueckas CBA3b MEXKIY Y bu6nmoreka [IOK
KJIaCCaMH HEOPTaHMYECKHUX
48 KJIacCaMU HEOPTaHWYECKHUX . https://m.edsoo.ru/0
. COCIMHCHUI.
COEIMHEHMI 0ad9a50
O06001IeHne 1
cucTeMaTu3alus 3HaHuH| 110 bu6mmorexa [IOK
49 Teme "OCHOBHBIE KJIACCHI https://m.edsoo.ru/0
HEOPTraHUYECKHUX 0ad9cb2
coequHeHHn"
Kontpoasnas padora Ne3 mo
13 P bu6mmoreka [IOK
Teme "OCHOBHBIE KJIACCHI
50 https://m.edsoo.ru/0
HEOPraHUYECKUX
P o 0ad9ela
COCIUHCHUI
ITepBbI€ MOBITKA IlepBble MONBITKY KJIACCU(DUKAIINT
P P ¢ bu6mmorexa [IOK
KJIacCU(DUKAIMU XUMUYECKAX | XUMUUYECKUX 271eMeHTOB. [lonarue o
51 https://m.edsoo.ru/0
s7eMeHTOB. [loHsATHE O rpynmnax CXOoIHbIX SJIEMEHTOB 0adOfE
ad9ffa

rpyimmnax CXoAaHbIX 3JICMCHTOB

(IJ.[CJ'IO‘-IHBIC " CJIIOYHO3EMEIIBHBIC
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METaJIJIbl, TAJIOT€Hbl, THEPTHBIE
rasbl). DJI€MEHThI, KOTOpbIE
00pa3yroT aM(OTepHBIC OKCHUIBI 1
THAPOKCHIBI.

Jl.: B3aumoaeiicTBUE THAPOKCHIA
LIMHKA C paCTBOpPaMU KUCIIOT U
menoyen

JL.o.: u3yuenue oOpas3IoB BEIIECTB
METaJUIOB U HEMETAJIIOB

[Tepuoanueckuii 3aK0H U
Ilepnonnueckas cucrema

Ilepuoanueckuii 3aKoH.
[lepuonuueckas cucrema
XUMHUYECKUX 31eMeHTOB /1. 1.
Mengeneesa. KoporkoneprnoaHas u
JUIMHHOTIEPUOIHAS (POPMBI

bu6mmoreka [IOK

52 [Tepuoanueckoii cuctembl https://m.edsoo.ru/0
XUMUYECKUX 3eMeHToB [I. 1.
XUMUYeckux 3ementoB 1. 1. Oada52c
Menneneesa
Menneneena.
. Tabmuma «Ilepuoguaeckas
CHCTEeMa XUMHUYECKHUX JIEMEHTOB
JI.1. MeHnpaeneeBay.
[Tepuoae! v rpynibl. U3ndecKu
CMBICJI IOPSIIKOBOT'O HOMEPA, bu6nmoreka [IOK
[lepuonsl, rpynmsl,
53 HOMEPOB NIEPHUOAA U TPYTIIIHI https://m.edsoo.ru/0
MOATPYIITIBI
JJIEMEHTA. Oada52c¢
Crpoenue aromoB. Cocras bubnuorexa [HOK
Crtpoenue atomoB. CocTaB
54 aTOMHBIX siziep. M3oTorsl. https://m.edsoo.ru/0
aTOMHBIX s1ep. M30Tombl
DJNEKTPOHBI. 0ada342
CrtpoeHue 371eKTPOHHBIX CtpoeHue 31eKTPOHHBIX 000JI0UeK
P P P P but6mmoreka [JOK
000JI04EeK aTOMOB JIEMEHTOB | aTOMOB MEPBBIX 20 XUMUYECKUX
55 N . https://m.edso0.ru/0
Ilepunonnueckoii cucremsl [l. | anemenTos [lepuonudeckoit 0ada6h
adabbc
U. Menneneepa cucremsl [[. . Menneneesa.
XapakTepucTuKa XUMUYECKOTO
3JIEMEHTA T10 €T0 MOJIOKEHUIO B
[Tepuonnueckoii cucreme /1. U.
XapakTepucThKa MemnpeneeBa. 3aKOHOMEPHOCTH
XMUMHYECKOT0 YJIEMEHTA 110 W3MEHEHUS Palnyca aTOMOB bubnunoreka [IOK
56 €ro MOJI0XKEHHIO B XUMHUYECKHUX JIEMEHTOB, https://m.edsoo.ru/0
[Mepuoanueckoii cucreme /1. METAIIMYECKUX U 0ada824

H. MenneneeBa

HEMETAIJIMYECKUX CBOMCTB I10
rpynmnam U nepuojiam.
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3nauenue [lepuonnyeckoro

3nauenue [lepuoanyeckoro 3akoHa
u [leproanueckoit cucTemsl

3aKOHA JUIsl Pa3BUTHS HAYKU U | XMMUYECKHUX 3JIEMEHTOB JIJIs bubnnoreka [JOK
57 npaktuku. J{. 1. Menzaenees | pa3Butus Hayku u npaktuku. J. W. https://m.edso0.ru/0
— y4€HBbIH, IeJaror u MenieneeB — y4€HbI 1 Oada96e
IrpakJaaHuH TpaKaIaHUH.
O06001IeHNE U but6mmoreka IIOK
58 CUCTEeMAaTH3aIus 3HAHUH 10 https://m.edso0.ru/0
Kypcy 0adb33c
HToroBasi KOHTpOJIbHAS bu6muoteka [{IOK
59 pabota/ Beepoccuiickas https://m.edsoo0.ru/0
mpoBepoyHas pabora 0ad9cb2
DNEeKTpOOTPULIATEIBHOCTD ONEeKTPOOTPULIATEIBHOCTD bub6mmoreka LIOK
60 aTOMOB XHMHYECKHUX XUMUYECKUX JICMEHTOB. https://m.edsoo.ru/0
AJIEMEHTOB Oadaab8
Honnas cBs3b. bubmuoreka [JOK
61 Honnast xumuueckast CBs3b https://m.edsoo.ru/0
Oadac34
KoBanentnas (mosisspHas u bubmoreka [JOK
KoBanenrnas nonsipuas
62 HEeToJIsIpHast) CBA3b https://m.edsoo.ru/0
XUMHUYECKas CBS3b
Oadaab8
KoBanentnas (nonsipHas u bu6mmoreka [IOK
KoBanenTHas HenonsipHas
63 HETIONISIpHast) CBSI3b https://m.edsoo.ru/0
XUMHYECKAs CBSI3b
Oadaab9
CteneHb OKUCIICHHUS. bubmuoreka [JOK
64 CreneHb OKUCICHUS https://m.edsoo.ru/0
Oadae28
OKUCIUTENBHO--
BOCCTaHOBUTEIHHBIE PEAKIIHH.
IIpoueccesl okucneHus u
BOCCTaHOBJICHHSI.
M. mpoBeIeHHE OIBITOB, but6mmoreka [JOK
OKHCIIUTENBHO-
65 WUTFOCTPUPYIOLIUX TPUMEPDI https://m.edsoo0.ru/0
BOCCTAaHOBUTEJIbHBIE PEAKIIHH
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX 0adb076
peakiuii (ropeHue, peakiuu
pa3NIoKEHUS, COSTMHCHHS).
0 OKHCIUTEIN U BOCCTAHOBUTEIIH. but6mmoreka [{JOK
KHCITUTEITN |
66 https://m.edsoo0.ru/0

BOCCTAHOBHUTCIIN

0adb076



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

O60061enue u
- . but6mmoreka [JOK
CUCTEMATHU3AIIM 3HAHUM 10
67 C 1 1 https://m.edsoo.ru/f
teme «CTpoeHue aToma.
P f0d61c6
XuMH4ecKas CBSI3b»
bubnmoreka [JOK
O60061eHue u
68 B . 1 https://m.edsoo.ru/f
cCUCTeMaTU3alusl 3HaHU’
f0d61c6
OBILIEE KOJIMYECTBO YACOB 68
10 ITPOI'PAMME
9 kJ1acc
Be
Ne DJIEeMEeHTHI COJlep/KaHu, ero
Tema ypoka N
n/n XHUMHYECKHH IKCIIEPUMEHT ya 0P
COB
[Iepuoanueckuii 3aK0H. IIepuonrueckuit 3aK0H.
bu6moreka 1IOK
[Tepuoanueckas cucrema [lepuoanueckas cucrema
1 1 https://m.edsoo.ru/
XUMHYECKHX JIEMEHTOB /I. XUMHUYECKUX 3eMeHToB Jl. U. 00adb59%
N. Menneneesa MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHUHU
CBOMCTB XUMHUYECKHX 3JIEMEHTOB
3aKOHOMEPHOCTH B B
. MIEPBBIX TPEX NMEPUOAOB, KAJIHS, bubnuorexka [HOK
W3MEHEHUHU CBOWCTB N
2 KaJbIUsl U UX COCTUHEHH B 1 https://m.edsoo.ru/

XUMHUYECKUX DIIEMEHTOB
IIEPBBIX TPEX MEPUOIOB

COOTBETCTBUHU C IIOJIOKECHUEM
anemMeHTOB B llepuonnueckon
CUCTEME U CTPOECHUEM UX ATOMOB.

00adb6b6

Knaccudukanms u
3 HOMEHKJIaTypa
HEOPraHUYECKUX BELIECTB

Knaccudukanus u HoMeHKIaTypa
HEOPTraHUYECKHUX BEIIECTB.
XUMHUYeCKHe CBOICTBA BEIICCTB,
OTHOCAILUXCS K Pa3IMYHbIM KJIaccam
HEOPraHUYECKUX COCIUHEHUM,
TE€HETUYECKas CBA3b
HEOPTraHUYECKHUX BEIICCTB.

bu6mmoreka 1IOK
https://m.edsoo.ru/
00adb7e2

Buapr xuMndeckoi cBA3U U
4 THUIIBI KPUCTAJUIMYECKUX
peeToK

CtpoeHue BemecTBa: BUIbI
XUMHUYECKOU CBS3U. THIIBI
KPUCTATTMYECKHUX PEIETOK,
3aBUCUMOCTb CBOMCTB BEIIIECTBA OT
THIIA KPUCTATUTMUECKON PEIIETKHU U
BHJIa XUMUYECKOH CBSI3H.

JI. o3HaKoMJICHHE C MOJICTISIMHU
KPUCTAJUTMYECKUX PEIIETOK

bu6moreka 1IOK
https://m.edsoo.ru/
00adbac6
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HEOPraHWYeCKUX BEIIECTB —
METaJUIOB U HEMETAJUIOB (Tpadura u
ajMasa), CJIOKHBIX BEILIECTB
(xmopua HaTpus),

KontponsHas padota Nel mo
teMe «lloBTOpeHune n
yriyOJieHne 3HaHUH
OCHOBHBIX Pa3JIEJIoB Kypca 8
KJ1acca»

Knaccudukanus
XUMUYECKHUX PEaKIMi 110
Pa3JINYHBIM IPU3HAKAM

Krnaccudukanus XuMA9eCKIX
peaKIuii 0 Pa3IUIHBIM TPU3HAKAM
(Mo 4MCy ¥ COCTaBY YYacCTBYIOIIUX
B PEAKIUU BEIIECTB, IO TEIUIOBOMY
s dexTy, Mo U3MEHEHUIO CTETICHEH
OKHCJICHHUS XUMHYECKHUX JIEMEHTOB,
0 00PaTUMOCTH, TIO YYACTHUIO
KaTajlm3aTopa). JK30- U
IHIOTEPMHUUYECKUE PEAKIIUH,
TEPMOXUMHUYECKUE YPABHCHUSI.

bubmuoreka 1JOK
https://m.edsoo.ru/
00adbcb0

ITonsaTHe 0 ckopocTu
XUMHYECKON PEAKIUU.
[TonsiTHE O TOMOTE€HHBIX U
TeTEPOre€HHBIX PEAKIIHIX

IToHsATHE O CKOPOCTU XUMHUYECKON
peakuuu. [IoHsATHE O TOMOTEHHBIX U
reTepOreHHBIX PEeaKIINIX.

J. UccnenoBanue 3aBUCUMOCTH
CKOPOCTH XMMHYECKON pEaKLIUuU OT
BO3CHUCTBUS pa3IUYHbIX (HaKTOPOB

bu6mmoreka [HOK
https://m.edsoo.ru/
00adbe9a

IToHsATHE O XUMHYECKOM
paBHOBecuH. DaKkTOpHI,
BITUSIIOIINE Ha CKOPOCTh
XUMHYECKOW PEaKIuu U
MTOJIOKEHNE XUMHYECKOTO
paBHOBECHS

ITonsaTue 06 0OpaTUMBIX U
HEOOPATUMBIX XUMHUECKUX
peakuusx. [TonsTue o katanuse.
[ToHsATHE O XUMUYECKOM
paBHOBecuH. DaKTOPHI, BIUSIOLIHIE
Ha CKOPOCTh XUMHUYECKON pEaKIH 1
MIOJIOKEHUE XUMUIECKOTO
paBHOBECHSL.

bu6mmoreka 1IOK
https://m.edsoo.ru/
00adc28c

OKHUCIIUTEITBHO-
BOCCTAHOBUTELHbBIE
peaKIuu

OKHUCITATETEHO-BOCCTAHOBHUTEITHHEIC
peaKIu, JIEKTPOHHBIN OamaHC
OKHCITUTETHbHO-BOCCTAHOBUTENLHOU
peakuuu. CocTaBlieHUE YpaBHEHHMA
OKHCITUTEITLHO--BOCCTAHOBUTEIIHHBIX
peakuuii ¢ UCTIONb30BAaHUEM METO/1a
ANEKTPOHHOTO OanaHca.

. mpoBeieHUE ONBITOB,
WJUTIOCTPUPYIOITUX IPUMEPHI
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3IoKEeHUs!, COSUHEHMS)

bu6mmoreka 1IOK
https://m.edsoo.ru/
0Oadcade
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Teopust 3TEKTPOTUTHUUECKOU

Teopust 31EKTPOTUTHYECKOMN
JUCCOIMAIUU. DJIEKTPOJIUTHI U
HE3JIEKTPOJIUTHI. KaTHoHbI, aHUOHBI.
MexaHu3M JUCCOIUAIINHT BEIIECTB C
Pa3TUYHBIMHU BUIaMU XUMHYECKON
cBsa3u. CTeneHp TUCCOUALUU.

bu6mmoreka 1IOK

10 muccounanuu. CUIIbHBIE U CunbHbIe B criabble 3JEKTPOIUTHI. https://m.edsoo.ru/
cJ1a0ble 3JEKTPOIUTHI . uccnenoBanue 00adcd68
ANEKTPONPOBOIHOCTH PACTBOPOB
BEIIIECTB, NMPOIIeCcCa AUCCOIUAINH
KHCIHOT, IIEIIOUei U CoIeh
(BO3MOKHO UCTIOJIb30BAHUE BUIEO
MaTepHaJioB)
Peaxkmuu nonnoro oomMeHa. Y ciioBust
IIPOTEKAHUs PEaKLMii HOHHOTO
oOMeHa, MOJTHBIE U COKpPAIIEHHBIC
WOHHBIC YPaBHEHUS PEAKITUH. bubnuorexa [HOK
11 Nonnseie ypaBuenus peakuuil | . JI.o.: mpoBeaeHUE OIBITOB, https://m.edsoo.ru/
WUTIOCTPUPYIOUINX ITPU3HAKU 00add448
MPOTEKAHUS PEaKIUii HOHHOTO
obmeHa (0Opa3oBaHHE OCalKa,
BbIJIETICHHUE ra3a, 00pa30BaHUE BOJIbI)
N CBOICTBA KMCJIOT, OCHOBAHMII B
XuMHUYECKUEe CBONCTRA .
. CBETE MpeACTaBiIeHU 00
KHCJIOT MU OCHOBaHUM B CBETE . bu6mmoreka 1IOK
. ANEKTPOIUTUIECKOM TUCCOLUALINY.
12 MpeicTaBiIeHU 00 https://m.edsoo.ru/
. KauecTBeHHBIC PeaKIMy HA NOHBI.
ANEKTPOIUTHICCKOM . 00add5d8
[TonsiTHE O THAPOIN3E COJEH.
JMCCOIMALIAN
CBoiicTBa coieii B CBETe
npeAcTaBiIeHUN 00
. . | DJEKTPOJIUTHYECKOMN TUCCOIHAIINN.
XUMHUYECKUE CBOMCTBA COJIEH
. KauecTBeHHBIE peakliii HA HOHBI. bubnuorexa [JOK
B CBETE MpEJICTaBICHUI 00
13 . . pacrio3HaBaHNE HEOPraHMYECKHX https://m.edsoo.ru/
ANEKTPOIUTUIECKON
BEIIECTB C MOMOIIBIO0 KAUYE€CTBEHHBIX 00add8b2
JCCOIMALINN .
peaknuii Ha HOHBI,
bu6mmnoreka 1LIOK
14 [TonsTue o ruaponuse coneit | [loHsaTHe 0 TUAPONIH3E CONEH. https://m.edsoo.ru/
00add9d4
O6061eHue u
CHUCTEeMaTU3alus 3HaHUU 10 bubmunorexka LIOK
15 TeMe «DJEKTPOJIUTUYECKAS https://m.edsoo.ru/

nuccormanusg. XuMHYeCKUe
pEeaKIuy B pacTBOpax»

00addd12
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IIpakTnueckasi padora Ne
1. Pemienue
SKCTIEPUMEHTAJIbHBIX 33]1a4

bu6mmoreka 1IOK

16 1o TeMe https://m.edsoo.ru/
«INEeKTPOIUTHYECKAS 00addbfa
qucconuanus. XuMHU4ecKue
peakiuy B pacTBOPAX»

KonTponbnas pabora Ne2 no
bubmuoreka 1JOK
TeMe «DIEKTPOIUTUIECKAs
17 o X ccKite https://m.edsoo.ru/
qucconuanis. XuMHIeCKH
00addecO
pPEaKIuu B pacCTBOPAX»
OO01mmas XxapakTeprCcTHKA TAJIOTCHOB.
Oco0eHHOCTH CTPOEHUS AaTOMOB,
XapaKTepHBIC CTEIICHU OKHCIICHHS.
OO6m1as xapakTepucTuka Crtpoenue u Gpu3nIEeCKue CBONCTBA bubmmoreka [[OK

18 rajoreHoB. XMMHUYECKUE MPOCTHIX BEIIECTB — rajJOreHOB. https://m.edsoo.ru/
CBOMCTBA Ha IpUMepe xJiopa | XMMUYECKHUE CBOMCTBA HA IPUMEPE 00addfe2

XJiopa (B3auMOAeHCTBHE C

MeTaJlJIaMH, HEMeTaJllIlaMH,

IeJI0YaMH).

XnopoBoaopon. ComnsiHasi KACIIOTa,

XUMHUYECKHE CBOICTBA, MOIyYCHUE,

npuMeHeHue. /lericTBue xiuopa u

XJIOPOBOJIOPO/Ia HA OPTaHU3M

yesoBeKa. BaxkHenmme Xjaopuibl 1

WX HaXOXKJCHHE B MIPUPOJE.

J1. nzydenue oOpasLos

HEOPTaHMYECKUX BEIIECTB, OIBITHI,
Xnoposonopoa. Consnas oTpakarouue Gpu3nIecKue u

. bu6moreka 1HIOK

KHCIJIOTa, XUMHYECKUE XMMHUYECKHE CBOMCTBA rajoreHoB U

19 - . https://m.edsoo.ru/
CBOICTBa, MOJTyYEHUE, WX COEMHEHUN (BO3MOXKHO 00adel04
pUMEHEHHE WCII0JIb30BaHUE BUACOMATEPUATIOB), —

03HaKOMJIEHHUE C 00pa3lamMmu

XJIOPUIOB (TAJIOTEHUIOB

JI.o.: u3ydeHue CBOMCTB COJISTHON

KHCIIOTHI, IPOBEICHUE

KaueCTBEHHBIX PEaKIMid Ha XJIOPHU]I-

MOHBI U Ha0JII0/IeHNE MTPU3HAKOB UX

MPOTEKAHUS
IIpakTuyeckasi padbora Ne 2

bu6mmoreka 1IOK

no teme «I[lomydyenue

20 https://m.edsoo.ru/

COJISIHOﬁ KHCJIOTHI, I/IBY‘IGHI/IG
€€ CBOWCTB»

00ade348
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Brrancaenus mmo YPaBHCHUAM
XUMHNYCCKHUX peaKI.IPIIZ, €ClIn

bu6mmoreka 1IOK

21 OJIHH 13 DEATCHTOB 1aH B https://m.edsoo.ru/
P 00ade488
U30BITKE
OO011as XapaKTepUCTHKA HIIEMEHTOB
VIA-rpynmnsl. Oco6eHHOCTH
bubmuoreka [JOK
OO01mas XxapakTepucTuKa CTPOCHHS aTOMOB, XapaKTepHBIC
22 https://m.edsoo.ru/
3neMeHTOB VIA-rpynmsl creneHu okucieHus. CtpoeHue u
N 00ade64a
(u3HUecKre CBOMCTBA MPOCTHIX
BEIIECTB — KUCIIOPOJIa M CEPHI.
AnnoTtponHbsle MOaUGUKALIUN
AnnotpornHsle P ®
KHCIIOpO/ia U cepbl. XUMUYECKUE
MOU(HUKAIIMN CEPHI. . bubmuorexka [IOK
. CBOICTBa CEpBHI.
23 Haxoxxnenue cepol u e€ https://m.edsoo.ru/
. J1. o3HaKoMIIeHHE ¢ 00pa3IaMu cepbl
COCTMHECHH B IPUPO/IE. . 00ade64a
N 1 € COeTMHEHUSIMU (BO3MOYKHO
XHWMHYECKUE CBOMCTBA CEPBI
MCIOJIb30BaHNE BUIEOMATEPUATIOB)
CepoBoaopoi, CTpOEHUE, CepoBoiopo/i, CTpOEHHUE, bubnuorexka 1TOK
24 (bu3nueckre U XUMHUYECKHe (hbU3UYECKHEe U XUMUYECKHE https://m.edsoo.ru/
CBOICTBa CBOMCTBA. 00ade802
Oxcupl cepbl Kak MpeiCcTaBUTENH
KHCIIOTHBIX OKCuA0B. CepHas
KHCIOTa, (PU3NUecKre U XUMUYECKUE
cBOiicTBa (00IIIHE KaK
MIPEJICTAaBUTEISI KJIacca KUCIOT U
cneruduaeckue). Conu cepHOU
KHCIIOTHI, KAYECTBCHHAS PEeaKIIHs Ha
cynsdar-noH. HaxoxkneHnue cepsl U
Oxcunpl cepol. CepHas y ¢ . P
€€ COCIMHEHNH B IIPUPOJIE. Buoauoreka LHOK
KUCJIO0Ta, (PU3NYECKUE U
25 . M. HabmoieHne mporecca https://m.edsoo.ru/
XUMHUYECKHE CBOICTBA, .
o0yTIMBaHUS caxapa Mol IeHCTBUEM 00adea28
pUMEHEHHE . .
KOHIICHTPUPOBAHHOHN CEpHOM
KHCJIOTBI
JL.o.: u3y4yeHre XuMHUYECKHUX
CBOMCTB pa30aBJIEHHOHN CEpPHOU
KHCIIOTHI, IPOBEACHUE KaUeCTBEHHOM
peakuuu Ha cynb(aT-uoH U
HaOII0IeHUE TPU3HAKA €€
MIPOTCKAHHS
XHUMUYECKHE PEAKIINH, XHUMUYECKUE PEAKIINH, JIeKAIIUE B
JeKale B OCHOBE OCHOBE IPOMBIIIIEHHOTO crocoba bubnuorexka I[HOK
26 IPOMBIIIJICHHOTO CII0c00a MIOJIy4Y€HUs] CEPHOIN KUCIIOTHI. https://m.edsoo.ru/

MOJTy4YCHHUA CGpHOfI KHCJIOTHI.
XUMHUYECKOE 3arpsA3HEHUE

[IpuMeHeHne cepHON KUCIIOTBI.
XHUMUYECKOE 3arpsi3HEHUE

0Oadec8a
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OKpYXKaromieu cpeasl
COCTMHEHUSIMU CEPBI

OKpY’Karollel cpeibl COeTMHEHUSIMU
cephl (KUCIIOTHBIE JTOXK/IH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB),
CHOCOOBI €ro MpeA0TBPaIlEHNUS.

Bruucinenne MmaccoBor 107U

Bbu6mmorexa [JOK

27 https://m.edsoo.ru/
BBIX0/1a MIPOJYKTa PEaKuu
pOSVETED 00adec8a
OO111as1 XapaKTepUCTHKA YIIEMEHTOB
VA-rpynrmbl. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTepHbIE
CTETICHH OKUCICHHS. A30T,
OO01was xapakTepucTKa
aCTIpOCTpaHEHUE B MPUPOJIC
3IEMEHTOB V A-TpYIIIbI. bactipoctp PHPOAE, bubmuorexa [{OK
(du3HUYeCKre U XUMUICCKUE
28 A30T, pacripocTpaHeHHE B . https://m.edsoo.ru/
cBoiictBa. KpyroBopot a3ora B
npupojie, pu3ndecKue u 00adeea6
. MIpUpO/IE.
XMMHYECKHE CBOMCTBA
J1. o3HaKomIIeHuE ¢ (PU3NUEeCKUMHU
CBOMCTBaMHM a30Ta, COETMHEHUMN
(BO3MOYKHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB),
AMMuak, ero puznyeckue u
XUMHYECKHE CBOWCTBA, MOJTy4YeHUE U
npuMmenenne. Cou aMMOHHUS, UX
¢busnvecKkrue 1 XUMUYECKHE
AMMHUak, ero Gu3NIECKue u . Bu6nuorexa 1TOK
. CBOWCTBa, IPUMEHEHUE.
29 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/
KauecTBenHas peakius Ha HOHbBI
MOJIy4YeHUE U PUMEHEHUE 00adf004
aMMOHHUSI.
M. monmy4denue, cooupaHue,
pacrno3HaBaHHe U U3yUYE€HHE CBONCTB
aMMHaKa
[IpakTuyeckasi padora Ne 3
bu6mmoreka 1IOK
o teme «Ilomydenue
30 . K. H3VICHIE OT0 https://m.edsoo.ru/
MMHaKa, U3y4eHUe er
aKa, 1Sy 00adf180
CBOMCTB»
A3oTHas KHCTIO0TA, €€ MOTyYCHHE,
(du3HYeCKre U XUMUYECKIE CBOWCTBA
. (oOmue Kak mpecTaBUTENA Kilacca
A3oTHas KHcioTa, eé bubmmoreka 1TOK
KHCJIOT ¥ CHEIU(DUIECKHE).
31 (bu3MYeCKre U XUMHIECKHE https://m.edsoo.ru/

CBOICTBA

J. B3auMoeiicTBrE
KOHIIEHTPHUPOBAHHOM a30THOM
KHCIIOTHI C MEZIbIO (BO3MOKHO
WCIIO0JIb30BaHNUE BUJICOMATEPHAIIOB)

00adf306
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Hcnonp3oBaHue HUTPATOB U
COJIEH aMMOHHS B KA4ECTBE
MUHEPAJIBHBIX YI0OPEHHIA.

Hcnons30BaHne HUTPATOB U COJIEH
aMMOHHS B KaUECTBE MUHEPATIbHBIX
ynoOpeHuit. Xumuaeckoe
3arpsiI3HEHUE OKPYIKAIOLIEN Cpebl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE
JOXKH, 3arpsI3HEHUE BO3/1yXa,

bu6mmoreka 1IOK

32 MIOYBHI U BOJOEMOB). https://m.edsoo.ru/
XUMHUECKOE 3arpsi3HECHNE
. M. o3HaKOMIIEHHE ¢ 00pa3aMu 00adf518
OKpY>KarloIIen cpebl .
a30THBIX YI00pEHHIA
COCJIMHEHUSIMH a30Ta
JL.o.: mpoBeieHNEe KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHUSI
M3ydYeHHe MPU3HAKOB €€ MPOTEKAHUS
docdop, annoTponHbIe
Monudukanuu pocdopa,
¢dusnvecKkue 1 XUMHYECKHE
®dochop. Okcun dochopa coiictBa. Oxcua dpocdopa (V) u
bu6mmoreka 1IOK
(V) u docdopnas kucnora, dbochopnas kuciora, GU3NIECKUEC U
33 . https://m.edsoo.ru/
(u3nvYecKre U XUMUUECKUE | XMMHYECKHE CBOMCTBA,
. 00adf68a
CBOIICTBa, MOJIy4eHHE JL.o.: mpoBesieHNE KaueCTBEHHBIX
peakiuii Ha GpocdaT-uoH U U3yUeHHE
IIPU3HAKOB €€ IPOTEKAHUS
Hcnons3oBanue ¢pocdaros B
Hcnonp3oBanue pocdaros B
KaueCTBE MHUHEPATbHBIX . bubnunorexka [HOK
. Ka4yeCcTBE MUHEPAIBHBIX YI00PEHUHA.
34 yaoOpeHuit. 3arpsi3HeHHE https://m.edsoo.ru/
. X.3. 0O3HAKOMIIJIEHHE ¢ 00pa3amMu
MIPUPOTHOU CPeIbI . 00adfc20
dhochopHBIX yT0OpeHNUH,
dhocdaramu
OOm1ast XxapaKTepHCTUKA DIIEMEHTOB
IVA-rpynmer. OcobeHHOCTH
CTPOEHHS aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIIEHUS. YTIEepo,
AJTOTPOITHBIE MOTU(PUKALINH,
pacrpocTpaHeHHe B IPUPO/IE,
Yraepon, pacnpocTpaHeHUE Bbubmoreka 1TOK
(duzHYecCKre U XUMUICCKUE
35 B IIpUpOJIE, PU3NYECKUE U https://m.edsoo.ru/

XUMHUYECKUE CBOUCTBA

cBoiicTBa. Ancop6uus. Kpyrosopor
yriaepoza B IpUpoe.

. n3zydyenue mozenei
KPUCTAINTMYECKHX PEIIETOK ammasa,
rpadura, pyiiepeHa, 03HaKOMJICHHE
C TPOIIECCOM aICOPOITUU
PacTBOPEHHBIX BEIIECCTB

00adfd9c
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AKTUBHPOBAHHBIM YIJIEM U
YCTPOWCTBOM IIPOTHUBOra3a

36

Oxkcuppl yriaepojaa, ux
(bU3MYECKre U XUMHUIECKHE
CBOICTBA. DKOJOTHYECKHE
po0OJieMbl, CBSI3aHHBIE C
okcuoM yrieponaa (IV)

Oxcunpl yriepoja, ux pu3ndeckue u
XHUMHUYECKHE CBOICTBa, eiiCTBIE Ha
’KHMBBIC OPTaHU3MBI, [TOJTyYEHHE U
IpUMEHEHHE. DKOJIOTHYECKUe
poOJIeMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), runoresa
r7100aILHOT0 MNOTEIICHUS KIINMAaTa,
MAapHUKOBBIN YPPEKT. ,

Jl.o.: .monyuyenue, coonpanue,
pacrno3HaBaHHe U U3y4YE€HHE CBONCTB
YTIIEKUCIIOTO Ta3a

bu6mmoreka 1IOK
https://m.edsoo.ru/
00adfebe

37

VYronnHas KACI0TA B €€ COIn

VYronbHas KUCIIOTa U €€ COJIN, NX
(bU3UYEeCKre U XUMUYECKHE
CBOICTBA, MOJIYYCHHUE U
npuMeHeHue. KauectBenHas
peaxiys Ha KapOOHAT-NOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY,
MEJULMHE, TPOMBIIUIEHHOCTH U
CEJIbCKOM XO35HCTBE.

JL.o.: MpoBEIEHNE KAYECTBEHHBIX
peakiuii Ha KapOOHAT M CUITUKAT-
WOHBI U U3yUYCHUE MTPU3HAKOB UX
MIPOTEKAHUs1, 03HAKOMJICHHE C
NPOAYKIHUEH CHIIMKATHON
MIPOMBIIIEHHOCTH

bu6moreka 1IOK

https://m.edsoo.ru/
00ae006¢

38

IIpakTnyeckas padora Ne 4
no teme "l[lonyuenne
YIJIEKUCIIOTO ra3a.
KauecTBeHHas peakuus Ha
KapOoHaT-HOH"

bu6mmoreka 1IOK
https://m.edsoo.ru/
00ae027e

39

HepBOHaanLHBIe IIOHATHUA
00 OpraHMYeCKHX BEIECTBAX
KaK 0 COCJIMHCHMSIX yriiepojia

[lepBoHauanbHBIE TOHATHS 00
OpPTaHUYECKUX BEHIECTBaX KaK O
COCJMHEHUSX yriepona (MeTaH,
3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI,
[NINLEPHH, YKCYCHAsl KMCIIOTA).
[IpupoaHbIE HCTOUYHUKH
YTIIEBOJ0POAOB (YrOJIb, IPUPOTHBINA
ra3, He()Tb), IPOTYKThI KX
nepepaboTku (OeH3UH), UX POJIb B
ObITY U TpoMbINIIIeHHOCTH. [ToHATHE
0 OMOJIOTUYECKH BaYKHBIX
BEIIECTBAX: KHUPaAX, OeNKax,

bu6mmoreka 1IOK
https://m.edsoo.ru/
00ae054e



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
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YIJIEBOJAX — U UX POJIM B )KU3HU
yesoBeKka. MarepualibHOE EJUHCTBO
OpFaHI/I‘-IeCKI/IX nu HGOpI‘aHI/I‘IeCKI/IX
COETMHEHU.

Kpemuuii, ero ¢puzndeckue u
XMMHUYECKHE CBOICTBA, TOyYSHHE U
npumeneHne. CoeMHEeHUsS] KpEMHUS
B nipupoje. OOmue npeacTaBiIeHus
00 oxcune kpemuus (IV) u
KpeMHHUEBOH kucaoTe. CHIMKATHI, KX
UCMOJIb30BaHUE B OBITY, B

bubmuoreka 1JOK

40 KpeMHuii u ero coequHeHuss | IpOMBILUIEHHOCTH. BaxkHelimue https://m.edsoo.ru/
CTPOMUTENbHBIE MaTEPHUATIBI: 00ae080a
KEepaMHKa, CTEeKJIO, IEMEHT, OETOH,
xene300eToH. [IpoGiemsl
0€30IMacCHOTO HCIIOJIb30BAHHUS
CTPOUTEIILHBIX MaTCPHUAJIOB B
MMOBCETHEBHON KU3HH.
IIpakTnueckas padora Ne
5. Pemienue
bubmuoreka [{OK
IKCIIEPUMEHTATbHBIX 337124
41 B . https://m.edsoo.ru/
no Teme «Baxxueiime
00ae0bf2
HEMETAILJIBI U X
COCIIMTHEHUS
KontponbHas pabota Ne3 o
o bubmuoreka [JOK
Teme «Baxueime
42 https://m.edsoo.ru/
HEMETaJUTbl U UX
00ae0el8
COCIIHEHUS
OOm1ast XxapaKTepUCTHKA
XUMHYECKHUX IEMEHTOB — METAJIIIOB
Ha OCHOBAHUH WX TIOJIOKECHUS B
[Iepuoanueckont cucreme
OO6mas xapakTepucTuKa
XUMHUYECKUX 3eMeHToB 1. 1.
XUMUYECKHUX DJIIEMEHTOB —
MenpeneeBa 1 CTPOEHUS aTOMOB.
MeTaJI0B. Metajuinueckas bubmuoreka 1JOK
CtpoeHue MeTauioB.
43 CBSI3b U METaJNINYECKast https://m.edsoo.ru/

KpUCTaJUIMYECKas pelIETKa.
®u3nyecKue CBOMCTBA
METAJLIOB

Mertaunueckas CBs3b U
METaJUITMYECKask KPUCTAIIINYECKas
pemérka. Pu3nveckre CBONCTBa
METaJJIOB

. JL.o.: o3HaKOMIIEHHE C 0Opa3aMu
METAaJUIOB U CIUIABOB, UX
(hbUBUYECKUMU CBOMCTBAMU

00ael03e



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

XUMHYECKHE CBOVICTBA

DNEKTPOXUMHUUYECCKUN PSiJT

bu6mmoreka 1IOK

METaJIJIOB. HaIpsHKEHUH METAJIIOB. U
44 . N https://m.edsoo.ru/
DNEKTPOXUMHYUECKHUN ST XUMHYECKHE CBOMCTBA METAJLIOB. 00ae1 156
ac
HANPSHKEHUN METaIJIOB
OO61ue crnocoObl OTyYSHHS
OO6mmue crnocoOb! MOTyYEHUS
MeTaiu1oB. CIjIaBblL.
MeTaiioB. CriiaBsl (CTalb, YyTyH, Bu6mmoteka 1TOK
Brruucnenus mo ypaBHEHUSIM .
45 . TIOpaFOMUHUN, OpOH3a) U UX https://m.edsoo.ru/
XUMHUYCCKHUX PEaKIIHid, €CIIN
IpUMEHEHHE B ObITY U 00ael156
OJIMH U3 PEarcHTOB
MIPOMBIIIIEHHOCTH.
COJICPIKUT TIPUMECH
[TonsiTHE O KOPPO3UU METAIIOB, Bbubnuorexka 1TOK
[TonsiTHEe 0 KOppO3UKN
46 OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT https://m.edsoo.ru/
METaJIJIOB
KOPPO3HH. 00ael278
Illeno4yHbIe METAIIJIBL: TIOJI0KEHHE B
Ilepuonuueckoi cucreme
XUMHYECKHUX 3eMeHTOB /JI. 1.
MeneneeBa, CTpOCHUE UX aTOMOB,
HaXO0XICHUE B IIPUPOJIC.
pup bubmuoreka 1JOK
du3nYECKUEC U XUMUYECKUE
47 [lenoyHbIe METAJLIBI . ( https://m.edsoo.ru/
CBOMCTBA (HA IPUMEPE HATPUS U
PHMEpE Hatp 00ael4b2
KaJus).
JI. HaOmroieHue U OITMCAaHUE
MPOIIECCOB OKpAIIMBAHUS IJTAMECHU
WOHAMHM HATpUs, KaJus (BO3MOXKHO
MCIOJIb30BaHNE BUIEOMATEPUATIOB)
OxcuIbl ¥ THIPOKCHIBI HATPUS U
kanus. [[puMeHeHue mea0uHbIX
METAJLJIOB U UX COEIUHEHUH.
. . bubmuoreka IJOK
OKCHITBI ¥ TUAPOKCHIBI Jl. ocoOeHHOCTEH B3arMOIeHCTBHS
48 a an OKCHJa KaJIBIUS U HATPUA C BOLOH hitps://m.edsoo.ru/
HATPUS U KaJus
p p 00ae14b2
(BO3MOHO HUCTIOIH30BAHNE
BHJICOMATEPUAIIOB)
lenouno3eMeabHbIE METaJIbI
MarHui U KaJabLUH: IOJI0KECHUE B
[Iepnonnueckoii cucreme
XUMHUYECKUX djiemMeHToB 1. .
Illenouyno3eMenbHBIC MenpeneeBa, CTpOCHHE UX AaTOMOB, bubGnuoreka IIOK
49 METaJIIbI — KaJIbIIUHA 1 HaXO0XJEHUE B IPUPOJIE. https://m.edsoo.ru/

MAar"ui

duznyeckrue 1 XUMHUECKHE
CBOICTBA MarHus U KaJIbIIHS.

JI. HaOmroieHue U ONTMCaHue
MIPOIIECCOB OKpAIIMBAHUS IJIAMEHU
MOHAMHU KaJbIus (BO3MOKHO

00ael5e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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HCIOJIb30BaHUE BUAEOMATEPUATIOB),
JI.0.: KaueCTBEHHBIE pEAKLIUU HA
WOHBI: MarHus, KaJbLus

S —— Baxxneiline coeTMHEHNs KaabLus bu6nuoreka [IOK
50 (okcua, TUAPOKCHUL, COJIN). https://m.edsoo.ru/
KaJIbITUS 00ae15¢8
51 O00011eHne U
CHCTEeMaTH3alus 3HAaHUN
JKEcTKOoCTh BOJIBI U CIIOCOOBI €€
JKécTtkoCcTh BOABI M CIOCOOBI YCTpRHCHIL. . bubmorexa TTOK
52 . Jl.o.:. uccienoBaHue CBOMCTB https://m.edsoo.ru/
c¢ yeTpanehui WKECTKOM BOJIBI 002e1886
[IpakTHyeckas padora Ne 6 bubmmoreka I[[OK
53 1o Teme "YKECTKOCTh BOJBI U https://m.edsoo.ru/
MeTO/Ibl €€ ycTpaHeHHs" 00aelae8
AJFOMUHUH: TTOJI0KEHUE B
Ilepnonnueckoii cucreme
XUMHUYeCKuX 3jiemeHtoB JI. 1.
. MeHpeneeBa, CTpoeHHE aToMa, bubmmorexa HOK
54 AoMuHUN HAXOACICHHE B IPHPOJIE https://m.edsoo.ru/
) 00aclc64
duznueckne 1 XUMHIECCKUE
CBOMCTBA aTIOMHHHS.
AmMdoTepHbIe CBOHCTBA OKCHIA 1
TUJIPOKCH/IA ATFOMHUHHSL.
MIPU3HAKOB MPOTCKAHUS
AmpoTepHbIe CBOHCTBA KAaueCTBEHHBIX PEAKIMil Ha HOHBIL: bubnuorexka [HOK
55 OKCHJIa ¥ THUJIPOKCHJIA AJTIOMUHUS, MEIH, IIMHKA https://m.edsoo.ru/
AITFOMUHUSA JL.o.: UccnenoBanue aMmpOTEpHBIX 00aelc64
CBOWCTB TUIPOKCHIA ATFOMUHHUS U
THJIPOKCH/IA ITUHKA.
Keneszo: nosoxexnue B
IIepuonunueckoii cucreme
XUMUYECKUX dieMeHToB /1. U.
MenneneeBa, CTpOCHHUE aTOMA,
HaxO0’JIEHHE B MIPUPO/IE. bubmmorexa HOK
56 Keneszo https://m.edsoo.ru/

dusnueckue 1 XUMHYECKUE
CBOIICTBA Kele3a.

J1. mporiecca ropeHus xene3a B
KHUCI0poAe (BO3MOXKHO
UCIIOIb30BaHUE BUACOMATEPHAIIOB)

00aeld&6



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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OKcHIbl, THIPOKCUIBI U

OKCHIbI, THIPOKCUJIBI U COJTH
xenesa (II) u xxenesza (I1I), ux
COCTaB, CBOMCTBA U IOJIyYCHHUE.

bu6mmoreka 1IOK

57 conm xenesa (I1) u xenesa JI.o.: uccienoBanue MPU3HAKOB https://m.edsoo.ru/
(1) IIPOTEKAHUs KAYECTBEHHBIX PEaKIUiI 00ae35e6
Ha nonsl xkene3a (II) u xenesa (111)
58 O6061enue u
CUCTeMAaTU3aIHsI 3HAHUI
IIpakTnueckas padora Ne
7. Pemenne bubmmoreka 1TOK
59 AKCTICPUMEHTAJIBHBIX 3a]1a4 https://m.edsoo.ru/
no teme «Baxkueiniue 00ae3de8
METAIIJIBl U KX COSIMHEHUS
BerauciieHus mo ypaBHEHUSAM
XUMHUYECKHUX peaKIUii, ecliu
OJINH U3 PEareHTOB JIaH B bu6mmoreka 1IOK
60 U30BITKE UITU COACPKUT P3 https://m.edsoo.ru/
npuMecu. Berancnenus 00ael750
MacCOBOM J10JIM BBIXOJa
MIPOYKTa PEAKIHH
O6061enue u
61 cHUCTeMaTU3alus 3HAHUM 110
TeMme «BaxkHenmme MeTauibl
Y UX COCTMHCHUSD)
O6061eHue u
62 cUCTEeMaTH3aIlus 3HAaHUH 110
Kypcy
HroroBast KOHTpOIbHAS bubmorera HOK
63 https://m.edsoo.ru/
pabora 002e3£50
BemecTBa 1 MaTepuansl B
MOBCETHEBHOM JKM3HU Y€JIOBEKA.
bezonacHoe ucmnonb3oBanue
BEIIECTB M XUMUIECKUX PEAKIIU B
BemecTtBa n MaTtepuaisl B obITy. [lepBas momorp mpu bubnuorexka I[HOK
64 MOBCEIHEBHOM JKU3HH XUMHUYECKHUX 05KOTaX U OTPABICHUSIX. https://m.edsoo.ru/

YCJIOBCKa

J. u3ydeHne 00pas3oB MaTepraioB

(cTexIo, CIIJIaBbl METAILIOB,
MOJIMMEPHBIE MaTEPUAITBI).

00ae0dOa



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
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XUMHUYECKOE 3arpsi3HEHUE
65 XUMUYECKOE 3arps3HCHHE OKpYKaromiei cpepl (peaebHas i
OKPYXKAaroIIeH CpeIbl JOITYCTHMAsi KOHIICHTPAIIHSI
BemecTs, gaiee — [1JIK)
Posib xumun B pemieHun bubmuoreka 1JOK
Ponb Xumuu B perieHun
66 5 9KOJIOTHYECKUX TTPOOIIEM. 1 https://m.edsoo.ru/
IKOJIOTHYECKUX TTPOOIIeM 00acd270
bu6mmoreka 1IOK
00606
67 Obtierte 1 . 1 https://m.edsoo.ru/
CUCTEMAaTH3aIHsI 3HAHUI 00264270
bubmmoreka IOK
0606
68 ODMCHHE 1 . 1 https://m.edsoo.ru/
CHUCTEeMaTH3aIusl 3HaHUH 00ad9ch?
OBILEE KOJIMYECTBO HACOB 68

10 ITIPOTPAMME
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IPOBEPSAAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHHS OCHOBHOM

OBPA30OBATEJIbHOM ITPOT'PAMMBI

8 KUIIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
poBep 0o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJibTarTa

1

ITo Teme: ((HepBOHa‘laJ'IBHBIC XUMHNUYCCKHEC ITOHATHA»

1.1

PaCKpPBIBATb CMBICII OCHOBHBIX XHUMHUYCCKUX MMOHSTHH: aToOM, MOJICKYIIa,
XUMUYECKUH 3JIEMEHT, IPOCTOE BELIECTBO, CI0XHOE BELIECTBO, CMECh
(omHOpOIHAS ¥ HEOAHOPOIHAS ), BAJICHTHOCTD, OTHOCUTEIbHASI aTOMHAS 1
MOJIEKYJISIpHAsi Macca, KOJUYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasd A0Jd4 XHUMHUYCCKOIo O3JIEMCHTAa B COCIUMHCHUMH, MOHHpHBIﬁ
00BbEM, XHMMHUYECKas peakius, KilacCUQHUKAIUs peakiuil: peakiuu
COECMHEHMS, PEaKLUUU Pa3JIOKEHUS, PEAKLUM 3aMEIIECHUs, PEaKIUH
oOMeHa, PK30- U SHJ0TEPMHUUECKHE PeaKIIUU, TeTI0BOM 3 (PeKT peakiuu,
pacTBop, MaccoBasl J0JIsl BellecTBa (MPOLIEHTHas KOHIIEHTpalus) B
pacTBope

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKHUX MOHATHH U

12 MIPUMEHSITh OTH TIOHSATHS TIPHU OTIMCAHUH BEIIECTB M UX MPEBPAIICHUN
UCIOJIb30BaTh XUMHUYECKYH) CHMBOJIMKY JJIsSi COCTaBJICHHS (HOPMYII
L3 BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUI
PacKpBIBaTh CMBICIT 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, TOCTOSHCTBA
1.4 cocTaBa, aTOMHO-MOJIEKYJISIPHOTO yUeHUsl, 3aKOHa ABOTaIpoO
1.5 OTIPEEISATH BAJIGHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAUHEHHSIX
KnaccupuuupoBaTh XMMHUYECKHE peakiuu (M0 YHCIy U COCTaBy
1.6 YYacCTBYIOIINX B PEAKIIUH BEUIECTB, IO TEIIIOBOMY 3PQEKTY)
BBIUMCIIATE OTHOCUTENBHYIO MOJICKYJSIPHYIO W MOJSPHYIO MAacChl
L7 BEIIECTB
BBIYHCIISITE MAaCCOBYIO JIOJFO XHMHYECKOTO 3JIEMEHTa 10 (dopMylie
18 COCIUHEHUAA,
1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
MPUMEHSTh €CTECTBEHHOHAYUHbIE METOJbI MMO3HAHUSI — HaOII0JeHHeE,
110 U3MEepeHNe, MOICTTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICIICHHBIN )
2 ITo Teme: «Baxkneinme npeacTaBUTeNId HEOPTAHUIECKUX BEIIECTBY
PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHSITHHA: OKCHJI, KACJIOTA,
2.1 OCHOBAaHUE, COJIb
OTIPECTIATh MPUHAIICIKHOCTh BEIIECTB K OMPEISIEHHOMY KIAcCy
2.2 COeMHEHMH 1o hopmyiam
2.3 KJIacCU(DHUITIPOBATh HEOPTAHUYCCKHUE BEIICCTBA
XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHUE CBOWMCTBA BEIIECTB
2.4 pa3IMYHBIX ~ KJIACCOB,  MOATBEp)KIas  ONMUCAaHWUE  IpHUMEpaMu

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIUX XUMHNYCCKHUX peaKI_II/Iﬁ




2.5

IIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYE€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH IIPDOTEKaHUS XUMUYECKHMX IIPEBpalLICHUN B
pa3JIMYHBIX YCIOBUAX

2.6

ClleZIoBaTh ~ NpaBWIaM  [IOJIb30BAaHUS ~ XMMHUYECKOH TOCylIOW |
nabopaTopHBIM 00OpYyIOBAaHUEM, a TaKXkKe IMpaBWIaM OOpalieHus C
BEIIECTBAMH B COOTBETCTBUH C WHCTPYKIUSMH TIO BBITIOJHEHUIO
71a00paTOPHBIX XHUMHYECKHX OIBITOB II0 TOJYYEHUIO U COOMpPAHUIO
ra3o00pa3HpIX BemecTB (BOAOpOAa M KHCIOPOJa), MPUTOTOBIICHUIO
pPacTBOPOB C OIPEAEIEHHON MACCOBOU JI0JIEM PACTBOPEHHOIO BELIECTBA,
IUTAHUPOBaTh W TPOBOJUTH  XMUMHYECKHE  OKCHEPUMEHTHI 10
pacrio3HaBaHHUIO PACTBOPOB MIET0YEH U KHCIIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, GpeHondTanenH, MeTUIOPAHK U IPYTHE)

2.7

MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHYECKON PEAKIIUN

IIo Teme: «llepmomnueckuit 3axkoH u Ilepumonmueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CrpoeHHe aTOMOB.
Xumunyeckas cBsi3b. OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IIOHATHH: SAPO aTOMA,
QJIEKTPOHHBIA CJIOW aroma, aTroMHas oOpOWTanb, paauyC aToMa,
XMMHMYECKas CBsA3b, MOJSIPHAs W HENOJSPHAs KOBAJCHTHAs CBA3b,
3JIEKTPOOTPULIATEIBHOCTD, HOHHAS CBSI3b, HOH, KATUOH, AHUOH, CTCIICHb
OKHCIICHUS

32

KHaCCI/Id)I/II_II/I]T)OBaTB XUMHNYCCKHUEC JICMCHTBI

3.3

OIMCHIBATh M XapaKTEepHU30BaTh TaOuM4Hy ¢opmy I[lepnomudeckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: pazliU4aTh TMOHATHS «TJIaBHAS
noarpynma (Arpymnma)» u «mobodyHas noarpymnmna (brpymma)y, «mansie»
U «OOIBIITNEY TIEPHOIBI

3.4

packpbiBaTh cmbici llepuogmyeckoro 3akona JI.M. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUONNYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX I10J10KeHU B [lepuoguueckon cucreme

3.5

COOTHOCHUTD 0003Ha4YEHN, KOTOpBIE  HWMEIOTCS B Ta0umIe
«[lepuoanyeckas cucrema XuMuieckux semeHToB [I.11. MennaeneeBay» ¢
YHUCJIIOBBIMHU XapaKTepI/ICTI/IKaMI/I CTpOCHI/Ifl aTOMOB XUMHNUYCCKUX
AJIEMEHTOB (COCTaB W 3apsj sapa, oOIIee YHUCIO DJIEKTPOHOB H
pactpeelieHue UX 10 YJICKTPOHHBIM CIIOSIM)

3.6

OnpCACIIATh CTCIICHb OKHUCJICHUA 9JICMCHTOB B 6I/IHapHLIX COCAUHCHUAX

3.7

OIPECACIIATL BUI XHUMHYECKOM CBS3HU (KOBaHeHTHaﬂ n I/IOHHa}I) B
HCOPTraHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
oOpa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

ITo Teme: «BeliecTBo U XuUMHUecKas PCaAKLIA

1.1

pacKpbeIBaTb CMBICII OCHOBHBIX XHMMHUUYCCKHX TIOHATHH: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJUTHI, JBJICKTPOJIUTHUYCCKAd AUCCOLIMalusd,
p€akuuu HWOHHOTI'O 06MeHa, KaTaJin3aTop, XHMHYECCKOC PaBHOBECHUC,
O6paTI/IMLIe n HeO6paTI/IMLIe pCaKuuu,




OKHCIIUTEITbHOBOCCTAHOBUTEIIbHBIE peaxIuu, OKHUCJIUTETb,
BOCCTAaHOBHUTCIIb, OKHCJICHUC u BOCCTAaHOBJICHUC, AJUI0TpOIIN,
aMm(poTepHOCTh,  XMMHYECKasi  CBSI3b  (KOBaJCHTHas,  HWOHHa,
METaJTU4ecKas), KpHCTaUIMYecKass pemérka, CIUIaBbl, CKOPOCTh
XUMHYECKOHN peaKiuu

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHH |
MNPUMCHATD OTU ITOHATHUSA IIPU OIIMCAHHUUN BCIICCTB U UX npeBpameHHﬁ

1.3

COCTABJIATh YPABHEHMSI DJCKTPOJIUTHUECKOM IUCCOLMUALMU  KHCIOT,
LIEJIOYEH W COJIEM, IOJHBIE M COKpPAIEHHBIC YPAaBHEHUs peaKIui
HMOHHOr0 0OMeHa

1.4

pPacKpbIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUl
MIOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peakui

1.5

IIpOBOOUTH paC‘-IéTLI 110 YpaBHCHHIO XUMHYECKOMN pCaKu

ITo temam: «Hemerannapl W WX coeaWHEHHsI» W «MeTalmsl U HUX
COCJIMHEHUS

2.1

XapaKTEPU30BaTh (OMUCKHIBATH) O0MIME M CHEIUPUUSCKHE XUMHYECCKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKAAs OINHUCAHUE
MPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUI

22

COCTaBJIATb YPABHCHUA peaKquI, MOATBCPKAAIOIMUX CYHIECTBOBAHUC
TeHETUYECKOM CBSI3U MCIKAY BCIICCTBAMU PA3JIMYHBIX KJIAaCCOB
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MIPOrHO3HPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT HUX CTPOEHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUH B Pa3IUIHBIX
YCIIOBHSIX

24

CIeAOBaTh MpaBWJAM  MOJb30BAaHHS  XUMHUYECKOM  TMOCYAOM |
nabopaTopHBIM 00OpYyIOBaHMEM, a TaKXkKe IMpaBWiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMU TIO BBHITIOJIHCHHUIO
1abopaTOPHBIX XWMUYECKUX OIBITOB MO TMONYYCHHIO U COOHUpaHHIO
ra3000pa3HbBIX BEMIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa)

2.5

NPOBOJUTH  PEAKLMH, MOJATBEPXKAAIOUINE KAYeCTBEHHBI  COCTaB
Pa3IUYHBIX BEUIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHU-, OpOMHTI,
noaua, kapobonar, pocdar, cuukar, cynbdar, THIPOKCUINOHBI, KATHOHBI
aMMOHUS, WOHBI M3Y4YEHHBIX METAUIOB, NMPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUUECKUX BEIIECTB

[To Teme: «XuMUS M OKpyKarolas cpeay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XxuUMuueckux nousatuit: [1JIK BemecTBa;
KOppO3Hsl METAJUIOB
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MIPUMEHSTh OCHOBHBIC OTICPAITUU MBICITMTEIBLHOM JACSITEILHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, O0O0O0OIIeHUE, CHUCTEMATH3AIUI0, BBISIBICHUE
MIPUYHNHHO-CJICICTBEHHBIX CBA3CH — JUISI M3YYCHHSI CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIMi; €CTEeCTBEHHOHAYyYHbIE METOJAbI TIO3HAHHUS —
HaOJII0JICHUE, U3MEPEHHUE, MOICITUPOBAHNE, IKCIICPUMEHT (PEaIbHBIA H
MBICJICHHBIH)




HHPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA
8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COEPKAHUS

HepBOHa‘-IaJIBHLIC XUMHNUYCCKHUEC ITIOHATHUA

1.1

[Ipenmet xumun. Ponp XxuMuM B KU3HU YesoBeKka. XUMHUS B CUCTEME HayK. Tena u
BellecTBa. GU3nyYecKre CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

1.2

[TonsiTue o Meronax mo3HaHusi B XuMuu. UncTele BemecTBa U cMecu. CrocoObl
pas3zaeneHust cMecen

1.3

ATOMEI U MOJICKYIJIBI. Xumudeckue 31eMeHTEl. CHMBOJIBI XUMHYCCKUX DJICMCHTOB.
HpOCTBIe " CJIOXKHBIC BEUICCTBA. ATOMHO-MOJ’ICKy.]'IS[pHOC YUCHUC

1.4

XuMuueckas Q)opMyna. BanentHocts aTOMOB XHMHYECKMX DJJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OrHocurenpHasg atoMHas macca. OTHOCUTEIIbHAS
MOJICKYJIAApHAasd Macca. MaccoBas 10 XUMHYECKOTO JIEMEHTA B COCMHEHU N

1.5

KonudecTBo BemectBa. Moibs. MonsipHas macca. B3auMocCBsI3b KOJIMUECTBA, MACChI U
YHUClia CTPYKTYPHBIX €IUHHI] BemiecTBa. Pacuérbl mo QopmynamM XUMUYECKUX
COEIMHEHNN

1.6

dusnueckue U XUMUYECKUE SIBJIICHUS. XUMHUYECKas peakius U e€ Mpu3HaKU. 3aKOH
COXpaHEHHUs MacChl BENIECTB. XUMHUYECKHE ypaBHEeHU. Kiaccudukaims XuMHUIeCKIX
peakiuii (coeuHeHus, Pa3IoKeHUs, 3aMeIeHs, 0OMEeHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0H, C MpaBHIAMU
paboThl B 1abopaTopuu U nMpuéMaMu oOpalieHus ¢ JJabopaTopHbIM 000pyI0BaHHUEM,
U3yueHHe W ONMcaHue (PU3UYECKHX CBOWCTB OOpA3IlOB HEOPTAHWYECKHUX BEIIECTB,
HaOroeHue Qu3nueckux (IUIaBJICHHWE BOCKA, TasHUE JIbJla, pacTHpaHHUE caxapa B
CTyIKe, KHUIICHWE ¥ KOHJICHCAIMs BOABI) W XWMHUYECKHX (TOpPEHHE CBEYH,
NpOKaJIMBaHUE MEJHOM MPOBOJOKH, B3aUMOJECHCTBHE Mejla C KHCIOTOW) SIBIECHUM,
HaOJIIO/ICHNE ¥ ONIMCAaHUE IPU3HAKOB MPOTEKAHMS XMMUYIECKUX PEAKIUi (pa3oKeHue
caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTBI C XJIOPUIOM Oapus, pas3loKeHHe
ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoOIEUCTBUE JKeJi€3a C PAaCTBOPOM COJIU
menu(Il), wu3ydyenume cmocoOOB pazaeneHus cMeceil (C MOMOINBI0 MAarHura,
¢uIpTpOBaHME, BEITAPUBAHNE, AUCTHILIIINS, XpOMaTorpadus), MpoBeIeHHE OYHCTKA
IOBAPEHHOM CoM, HAOJIOJICHUE U ONHUCAHUE PE3YyJbTATOB IMPOBEACHUS OIIbITA,
WITIOCTPUPYIOIIET0 3aKOH COXPaHEHHsI MacChl, CO3JaHHWE MOJENeH MOJIEKYIT
(1rapocTep>KHEBBIX )

Baxneiimme npeacTaBUTENIN HEOPTAaHUUECKUX BEIICCTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kuciopon — 37€MEHT ¥ IPOCTOE BELIECTBO.
Haxoxxaenue kuciaopoaa B mpupoje, pusnueckue 1 XMMUYECKHE CBOMCTBA (peakuuu
ropeHus). Oxcunpl. IIpumenenue kucnopoaa. CriocoObl MOJyuyeHHUs] KHCIOPOJAa B
naboparopur U npoMblluieHHOCTH. KpyroBopor kucinopoga B mpupoge. O30H —
JIJIOTPONHA MOIUBHUKALMS KUCIOPOAA
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TermnoBoil 3pGeKT XUMHUECKONW peakIud, TePMOXUMHUYECKUE ypAaBHEHHS, 3K30- H
SHAOTEPMHUUYECKHE PEAKUUHU. TOIUIMBO: yroiib MU METaH. 3arpsA3HEHHE BO31yXa,
yCUJICHHE TApHUKOBOT0 hdeKTa, pa3pylieHHe 030HOBOTO CIIOs
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Bopopoxn — asnmeMmeHT M mpocToe BelecTBO. HaxoxeHwe Bomopoaa B IPUPOJE,
duznyecKkre U XuMUYEeCKUe CBOICTBA, MPUMEHEHHUE, CIIOCOObI MostydeHus. Kuciorst u
COJIH
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Momnspablii 00bEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPaBHEHHSIM
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®usnueckue cBocTBa BoAbl. Bona kak pactBoputens. PacTtBopsl. HaceimeHHbIe 1
HEHACBIIICHHbIE PAacTBOpbl. PacTBOpUMOCTH BemecTB B Boje. MaccoBast n0is




BEIIIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHuUs. Poib pacTBOpOB B
IpUPOE U B XKU3HU 4enoBeka. KpyroBopor Boabl B Ipupoje. 3arps3HEHHE
IpUPOJHBIX BoA. OXpaHa M OUMCTKA MPUPOAHBIX BOJ

2.6

Knaccudukanus seopranndeckux coeauaennid. Okcunbl. Kinaccudukamnus okCcumaos:
coyieoOpa3yroniiue (OCHOBHBIC, KHCIIOTHBIE, aM(OTepHBbIE) M HecoJeo0pasyrolue.
HomeHnknarypa okcuioB. usnyeckne 1 XUMHYECKUE CBOKMCTBA OKCHIIOB. [lomyuenne
OKCHJIOB

2.7

OcuoBanus. Knaccudukanuss ocHOBaHUN: MIENOYM U HEPACTBOPUMBIC OCHOBAHMSL.
Homenkiarypa ocHoBaHuil. @U3MYECKHE M XHUMHUYECKHUE CBOWCTBA OCHOBAHUM.
[Tonydyenue ocHOBaHMIA

2.8

Kucnorel. Knaccudukanus kucinor. Homenknatypa xkucnor. @Ousnueckue W
XUMHYECKHe CBoicTBa KHCHOT. Pam axtuBHoctm MetaiuioB H.H. bekerosa.
[TosmyyeHue KMCIoT
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Comu. Homenknarypa cosieil. @uU3MYECKHME M XUMHYECKHE CBOMCTBA COJICH.
[Tonyuenue coneit

2.10

I'enernueckas cBI3b MCXAY KilacCaMHM HCOPraHUYCCKHUX COCJIHHGHI/IfI

2.11

XUMHUYECKUH JKCIIEPUMEHT: Ka4YECTBEHHOE OIPEIEICHUE COACPKAHUS KUCIOPOaa B
BO3/yXe, MOJyYeHue, COOMpaHue, paclo3HaBaHue U U3y4YeHHE CBOMCTB KUCIOPOa,
HaOJII0/IeHUe B3aUMOJICHCTBUS BELIECTB C KMUCIOPOJOM U YCIIOBHSI BOSHUKHOBEHHS
MpeKpalieHus: ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMHi OKCHJIOB U OIUCaHHE
UX CBOICTB, MOJlyueHHe, cOOMpaHue, paclio3HaBaHUE U U3yueHHE CBOMCTB BOJOpOJa
(ropenue), B3aumopeiictBue Bomopoaa ¢ okcuaom  Memu(Il)  (Bo3moxkHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), HaOII0IeHHEe 00pa310B BEIIECTB KOJINYECTBOM |
MOJIb, HCCJEIOBaHHWE OCOOEHHOCTEH pacTBOPEHHsS BEUIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO, MPUIOTOBIEHHE DPACTBOPOB C OIPEACIEHHONM MacCOBOM OJIeH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICMCTBHE BOABI C MeETaUIaMH (HATpUEM U
KaJblieM) (BO3MOXKHO MCIIOJIb30BaHUE BUJEOMATEPHAIIOB), ONIPE/IETICHUE PACTBOPOB
KUCJIOT M IIeJouyed ¢ TOMOINbI0O HHAMKATOPOB, MCCIEJOBaHUE OOpPa3IOB
HEOPraHMYECKUX BEUIECTB PA3JIMYHbIX KIACCOB, HAONIIOJIEHHE HM3MEHEHHsI OKPacKH
WHJUKATOPOB B PACTBOPAX KHUCIOT M ILIEIOYEH, U3y4eHUE B3aUMOACHCTBUS OKCHUAA
menu(Il) ¢ pacTBOpoM cepHOIl KHCIOTBI, KHUCIOT C MeTajllaMH, peaKIuii
HEUTpaJIM3alMy, IOJYyYEHHE HEpPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTajljla IpyTuM U3 pacTBOpa COJIM, PELICHUE DKCIEPUMEHTAIbHBIX 3a7ad 110 TEME
«Baxueiinye Ki1acchl HEOPraHUYECKUX COSTUHEHUM

[Tepuoanueckuii 3axkoH u [leprnoanueckas cucteMa XuMu4ecKkux 3nemeHToB J[. M.
MenneneeBa. CtpoeHue aToMOB. XUMHUecKasi CB3b. OKUCIUTEIBHO-
BOCCTAHOBUTCIIBHEIC pCaKHI/II/I

3.1

[lepBble MOMBITKH KJIACCU(PHUKAIMM XUMHUECKUX 3JeMEHTOB. [loHsATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (LIEJOYHBbIE U IIEJIOYHO3EMEIbHbIE METa/llbl, TIaJOre€HBI,
UHEPTHBIE Ta3bl). OIJIEMEHTHI, KOTOphle 00pa3yioT aMmdoTepHbIE OKCHIBI H
THJPOKCHIbI
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[Iepnoanueckuit 3akoH. Ilepuonnueckas cucremMa XUMHUYECKUX 31emMeHTOB J[.H.
MengeneeBa. Kopotkonepuoanas u anuHHonepuoaHas (opmbl [lepronnueckoit
cucteMbl xuMmuueckux dneMeHtoB .M. MenneneeBa. llepwoabl u  rpymnmsbl
Pu3nuecKUil CMBICI MOPSIKOBOTO HOMEpPa, HOMEPOB MEPUOA U TPYIIIIHI JIEMEHTA

3.3

Crpoenne aromoB. CoctaB aTOMHBIX suep. M3orombl. OnextpoHbl. CTpoeHue
JIEKTPOHHBIX 000JI0YEK aTOMOB IepBbIX 20 XUMUUECKUX d1eMeHTOB [lepuoanyeckoi
cucrembl J[.M. MengaeneeBa. XapakTepUCTHKa XHMHYECKOIO DJJIEMEHTa IO €ro
nonoxxenuto B [lepuognyeckoii cucreme .. Menneneena




3.4

3aKOHOMEPHOCTH  HM3MEHEHHMS  pajdyca aTOMOB XHMHYECKHUX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETANIMYECKUX CBOMCTB IO TpyIIlaM U nepuoiam. 3HaUeHUE
Ilepuoanueckoro 3akoHa U Ilepuogndeckoil CUCTEMbl XMMUYECKUX 3JIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. .M. Mennenees — y4€Hbll U IpaykJaHUH

3.5

Xumuueckass  cBsizb.  KoBajeHTHas — (mofsipHas M HEMOJIIPHAs)  CBS3b.
DIEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBSI3b

3.6

Crenienp  okuciacHusg. OKHCIUTECIBHOBOCCTAHOBUTCILHEIC PCaKIu. Hpoueccm
OKHCJICHHS B BocCTaHOBICHMUA. OKHUCINTEIN U BOCCTAHOBUTECIIN

3.7

XVUMUYECKUH IKCTIEPUMEHT: H3yueHUe 00pa3iloB BEIIECTB METANIOB M HEMETAIJIOB,
B3aMMOJICHCTBHE THIPOKCH/IA IIMHKA C PACTBOPAMH KUCJIOT U MIEIOYCH, IIPOBEACHHE
OTIBITOB, HIUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTENFHO-BOCCTAHOBUTEIHHBIX PEAKIINi
(ropeHue, peaKIuu pa3JIoKESHHS, COSTUHCHHS )

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUA

BeectBo 1 xumuueckas peakius. [loBropenue

1.1

Ilepnonnueckuit 3akoH. Ilepnoguueckas cucremMa XMMHYECKMX diemMeHToB JI.U.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOMCTB
XUMUYECKHX 3JIEMEHTOB MEPBBIX TPEX NMEPUOI0B, KNS, KAJIBLIHS U UX COCTUHEHNUN B
COOTBETCTBUH C IIOJI0KEHUEM JIEMEHTOB B [Ieproaundeckoi cucreMe 1 CTPOCHUEM UX
aTOMOB

1.2

Crtpoenue BeliecTBa: BUIbI XUMUYECKOW CBSI3U. THIBI KPUCTAUIMUECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKOW pEIIETKM W BHUAA
XUMHUYECKON cBsizu. Knaccudukaius ¥ HOMEHKIIATypa HEOPTaHMYECKUX BEIIECTB
(MexxmyHapoIHas ¥ TPUBUAIbHAS). XMUMHUUECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3IMYHBIM  KJIacCaM  HEOPraHWYECKUX  COEOUHEHHMM, TE€HETHYECKas  CBA3b
HEOPraHWYECKUX BEIIECTB

1.3

Knaccudukanus XuMUYECKHX pEakUui MO pa3lW4YHbIM MpHU3HAKaM ([0 YHUCITYy H
COCTaBYy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, M0 TEIUIOBOMY 3 (}EKTy, 0 N3MEHEHUIO
CTCTICHEeW OKHUCIICHHUS XHUMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, IO Y4YaCTHUIO
KaTtanuzaTopa). DK30- U HJIOTEPMHUYECKUE PEAKIINH, TEPMOXUMUUYECKUE YPABHEHHUS.
[ToHsITHE O CKOPOCTH XUMHYECKOW PEAKIINH

1.4

[Tonsatue 00 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [lonarue o
TOMOTEHHBIX M TETEPOTE€HHBIX peakuusx. [[oHATHE O XMMHYECKOM pPaBHOBECHH.
@DaxTOopHl, BIUSIOIINE HA CKOPOCTh XUMUUECKON pEaKLUU U II0JI0KEHUE XUMUYECKOT O
paBHOBECHS

1.5

OKHUCIINTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIMH, dJIEKTPOHHBIN 0aJaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENbHONM  peakuuu.  CocTaBi€HUE  ypaBHEHHH  OKHMCIUTEJIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIHil C MCIIOJIb30BAaHHEM METO/A IEKTPOHHOI 0 OajaHca

1.6

Teopusi SJIEKTPOJUTHYECKOM JUCCOLMAIMU. JIEKTPOIUTHI W  HEDJIEKTPOJIUTHI.
Katnonpl, annonsl. MexaHW3M AUCCOLMALIMM BEUIECTB C PA3JMYHBIMU BHIAMU
xumudeckor cBs3u. Crenenp aucconuanuu. CuibHBIE W CJA0ObIe DJCKTPOJIUTEHI.
Peakiun noHHOTO 0OMEHa. Y CIIOBHSI MPOTEKaHHS PEAKIUi HOHHOTO OOMEHa, TTOJTHBIC
Y COKpAILEHHbBIEC HOHHBIE ypaBHEHUs peakuii. CBOMCTBA KUCIOT, OCHOBAHUH U COJIEi
B CBETE MPEJCTABICHUN 00 DIIEKTPOIUTHYECKON auccouuanuu. KadecTBeHHBIC
peakiu Ha MoHbIL. [IoHSITHE O THAPOIU3E COJIeH




1.7

XUMHUYECKUH IKCTICPUMEHT: 03HAKOMJICHHE C MOJACIISIMH KPHCTAITHUECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura u anmMasa), CI0KHBIX
BEIIECTB (XJIOpHIAa HATPHs); HMCCICIOBAHHWE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH
pEaKIuu OT BO3ICHCTBUS PA3TUYHBIX (JaKTOPOB; HCCIEAOBAHUE IICKTPOIPOBOTHOCTH
pPacTBOPOB BEILIECTB, MPOIIECCa AUCCOIMAIUN KHUCIIOT, MIeTI0Yed U colieii (BO3MOXKHO
UCIIOJIb30BaHUE BMJIEOMATEPUAIIOB); IIPOBEJEHUE OINbBITOB, WUIOCTPUPYIOIIUX
MIPU3HAKU MPOTEKAHMS PEaKIii HOHHOTO oOMeHa (00pa30BaHMUE OCA/Ka, BBIJICIICHUE
rasa, oOpa3oBaHUE BObl); ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakiuil (ropeHHe, peakluu pPas3JIoKEeHUs, COCTUHEHHUS);
pacrmo3HaBaHHe HEOPTaHMYECKUX BEIIECTB C MOMOIIBIO KAYeCTBEHHBIX PEaKIHidi Ha
HOHBI; PCIICHNUEC SKCIICPUMCHTAJIBHBIX 3a1a4

HemeTamis! 1 ux COCAUHCHUA

2.1

OOmas xapakrepucTuka rajsoreHoB. OcCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE
creneHd okucieHus. CTpoeHue U (u3MyUecKue CBOWCTBA MPOCTHIX BELIECTB —
rajoreHoB. XHMHMUYECKHE CBOICTBA Ha IpuUMeEpe xJjopa (B3aMMOJIEHCTBHE C
MeTajulaMi, HeMeTaliamMM, Ienoyamu). XsopoBojgopon. CoisiHas —KHUCIOTa,
XUMUYECKHE CBOMCTBA, ITOJIyYeHUE, IPUMEHEHHE. J[elicTBUE X10pa U XJIOPOBOAOPOAA
Ha OPraHM3M 4elloBeKa. BaykHelmme XJI0pyu/ibl U UX HaXOXKACHHUE B IPUPOJIE
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OOm1ast xapakrepucTuka 3meMeHToB VIA-rpymnmnbel. OCOOEHHOCTH CTPOECHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (QU3MUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHCIOpPOJa U cepbl. AJUIOTPOINHBIE MOJU(UKAIMK KUCIOPOJa M CEpHI.
Xumuueckue cBoiictBa ceprl. CepoBOIOpOA, CTPOEHUE, PUINUECKUE U XUMUYECKUE
cBoiicTBa. OKCHABI CEPbI KaK MPEACTABUTENN KUCIOTHBIX OKCUA0B. CepHas KUCIIOTa,
¢duznyeckue U XUMHUYECKUE CBOMCTBA (0OIIMe KaK MPeACTaBUTENs Kilacca KUCIOT U
cneuupuyeckrue). XUMHUYECKHE pEaKIHM, JIeKAIlUe B OCHOBE IMPOMBIIUIEHHOTO
crnocoba momydeHust cepHoil kuciotel. [Ipumenenue. Conau CEpHOM KHUCIOTHI,
KayecTBEHHasl peakuus Ha cyinbdar-uoH. Haxoxxaenue cepbl u e€ coelMHEHUN B
npuposie. XUMUYECKOE 3arpsi3HEHUE OKPY’KAIOLIEH Cpeibl COSAMHEHUSMHU CEpbl
(KMCTIOTHBIE ~ JTOKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI  €ro
IIPEIOTBpAILEHUS
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OOwiast xapakTepucTuka 371eMeHTOB VA-rpymmnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIEHUs. A30T, pacCIpOCTpaHEeHUE B IpUpoJie, hrusnueckue
U XUMHU4YecKue cBoiicTBa. Kpyropopor azora B mpupoje. AMMHaK, ero gpusnyeckue u
XUMHUYECKHUE CBOMCTBA, OJyueHue U npuMeHenue. Coau aMMOHUS, UX PU3NYECKUE U
XMMHUYECKHE CBOWMCTBA, NMpuMeHeHue. KauecTBeHHasl peakuuss Ha MOHbI aMMOHMSL.
A3oTHas KuClOTa, e€ MoyiyueHue, pU3nvyeckrue 1 XuMU4eckue cBoicTBa (o0uire Kak
NpeJCTaBUTENS KJlacca KUCIOT U cneruduueckue). Mcrnonb3oBanue HUTPATOB U COJIEH
aMMOHHS B KauecTBE MUHEPAJIbHBIX YyAOOpeHud. XHUMHUYECKOe 3arps3HEeHHe
OKpYy’Karollel cpeapl COeNMHEHMSIMU a30Ta (KHUCIOTHBIE JIOKAM, 3arps3HEHHue
BO3/yXa, I04YBBI U BOJOEMOB)
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dochop, amrorponubie Momudukamuu Gocdopa, (UIMIECKHE U XUMUYCCKUC
corictBa. Oxcun ¢ocdopa(V) u dochopnas xucnora, Gpusnyeckrue 1 XUMUUYECKHUE
CBOWCTBa, monydeHue. lcmonp3oBaHue ¢ochaToB B KAYeCTBE MHHEPATBHBIX
ynoOpeHui

2.5

OOmrast xapakrepucTuka 3meMeHToB [VA-rpymnmnbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEepHBIE CTENEHH OKHUCICHHs. YTIepoJ, aUIOTPOIHbIE MOAM(UKAINH,
pacrpocTpaHeHHe B MpUpoje, (GU3NYECKHe U XUMHUYECKHE CBOWCTBA. AJcopOuus.
Kpyrosopot yrnepona B npupozae. Okcuabl yrinepoaa, ux Gpu3ndeckue u XuMHIECKHe
CBOMCTBA, JEWCTBUE HA JKMBBIE OPraHU3Mbl, IIOJIYyYEHUE U IPUMECHEHUE.




DKoJIoTHUecKre TpoOJeMbl, CBsi3aHHBIE C oOkcuaoMm yriaepona(lV); rumoresa
r100aJIbHOTO TOTEIJICHUs KJIMMaTa; MapHUKOBBIM 3¢ddexr. YronbHas kuciaora u eé
comu, MX (U3NYECKHE M XHMUYECKHE CBOICTBA, IIOJydYCHHE W NPUMEHEHHE.
KavectBenHast peakuusi Ha KapOoHaT-uOHBI. Mcmosb3oBaHne KapOOHATOB B OBITY,
MeJIUIMHE, TPOMBIIUICHHOCTH M CEIILCKOM XO3SIHCTBE

2.6

[lepBonavanbHble MOHATUS OO0 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yraepoza (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, INIMIIEPHH, YKCYCHas kucioTa). Ux
COCTaB U XUMHYECKOe cTpoeHHe. [loHsATHEe O OMOJOTHYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oeskax, yriieBogax — M UX POJH B )KU3HU 4YeloBeKa. MarepuaibHOe eJUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COCTMHEHUM

2.7

Kpemunii, ero ¢uzmveckne M XUMUYECKHE CBOMCTBA, TMOJYYCHHE W TPUMEHEHUE.
Coenunenus kpemHus B mpupojie. Obume npeacrapnenus: 00 okcuae kpemuusa(IV) u
KpeMHUEeBOM kuciore. CHIMKATBl, WX UCHOJb30BaHUE B OBITY, MEIUIUHE,
MPOMBINIJICHHOCTH. BaskHelIe cTpouTenbHbIe MaTepuaibl: KepaMuKa, CTEKIIO,
neMeHt, OeroH, kene300eroH. [IpobrmeMbl  G€30macHOTO  HCIOJIL30BAHMS
CTPOMUTENHHBIX MATEPHUAIOB B TIOBCETHEBHOM JKU3HH

2.8

XHUMHUYECKUH IKCIIEPUMEHT: U3yUyeHUE 00pa30B HEOPTaHUYECKUX BEIIECTB, CBOMCTB
COJIIHOM KHCIJIOTBI; NPOBEICHHE KAaYECTBEHHBIX pEaKIUl Ha XJIOPHUA-UOHBI H
HaOJIOICHNEe TPU3HAKOB HMX NPOTEKAHHUS; OMBITHI, OTpa)Xkaromue (GU3UUEeCKue |
XUMHYECKHE CBOWCTBA TaJIOTEHOB U HUX COEIUHEHUI (BO3MOXHO HCIIOIb30BaHHE
BUJICOMATEPHAJIOB); O3HAKOMJIEHHE C oOpa3lamMu XJOpPHIOB (TaJOT€HHUIOB);
03HAKOMJICHHE ¢ 00pa3liaMH cepbl U €€ COeTUHEHHUSIMH (BO3MOYKHO HCIIOIb30BaHHE
BUJICOMATEPHAJIOB); HaOIIONEHHE Mpolecca OOYIJIMBAaHUS caxapa IOJ ACHCTBUEM
KOHLICHTPUPOBAaHHOM  CEpHOM  KHUCJIOTHI; H3YyYEHHE XHUMHUYECKHX  CBOMCTB
pa30aBIeHHOIN CEpHON KUCIIOTHI, IPOBEICHNE Ka4eCTBEHHON peakiuy Ha Cyib(at-
MOH M HaONIoIeHHe MpH3HaKa e€ MPOTEKaHWs; O3HAKOMJICHHE C (PU3UUYECKHUMHU
cBoiicTBamu a3ota, (ochopa W UX coeAMHEHHUN (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpPHAIOB), 00pa3laMu a30THBIX U (OCHOPHBIX YIOOPECHH; TMOIyUYEHUE,
coOupaHue, paclo3HaBaHHME U HW3y4YEHHE CBOWMCTB aMMHaKa; IPOBEJICHHE
KauyeCTBEHHBIX peaklUuil Ha MOH aMMOHUS U GocdaT-uOH U U3yUYeHHE MPU3HAKOB UX
IIPOTEKaHUs, B3aUMOJCHCTBUE KOHILICHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOKHO HCITIOJIb30BaHUE BUJICOMATEPHAJIOB); H3y4YEHUE Moenen
KPUCTANIMYECKUX pemETOK anmasza, rpadura, QymnepeHa; O3HAKOMIIEHHE C
MPOLECCOM aJcOpOLUU PACTBOPEHHBIX BEIIECTB AaKTHMBUPOBAHHBIM YIVIEM U
YCTPOWCTBOM IPOTHBOra3a; MOJy4YeHHE, COOMpaHHE, paclo3HaBaHHE M H3YUYECHHE
CBOMCTB YIJIEKHCIIOTO ra3a; MpOBEJCHHE KaueCTBEHHBIX peakuuil Ha kapOoHAT- U
CWJIMKAT-UOHBI U U3YUYEHHE IPU3HAKOB UX IPOTEKAHUS; O3HAKOMJIEHUE C IPOAYKIIMEH
CWJIMKAaTHON TNPOMBIIIJIEHHOCTH; PELIEHUE SKCIIEPUMEHTAIbHBIX 3aJad I0 TEME
«BaxxHelnme HeMeTaJuIbl U UX COCIUHEHMS

Merannsl 1 ux COCIMHCHUA

3.1

OOwiast xapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAlJIOB HA OCHOBAHHUU HX
nostoxkenus B [lepuoguueckoit cucteme xumudeckux eMenTos /(.M. Menneneesa u
cTpoeHust aToMOB. CTpoeHHe MeTauloB. MeTtajindeckas CBA3b U METaUIMYecKas
KPUCTAJIJIMYECKAs] PEIIETKA. DIEKTPOXUMHUYECKUH psiJ] HAIIPSHKEHUH METAJUIOB
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dusnueckrue ¥ XUMHUYECKHE CBOWcTBa MeTauioB. OOmiMe crnocoObl MOTyYeHus
MeTauioB. IIoHSATHE O KOPPO3UM METaJIOB, OCHOBHBIE CHOCOOBI 3aIlUTBl UX OT
koppo3uu. Cruiasl (CTalb, YyT'yH, JIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHHE B OBITY
Y IIPOMBIIIEHHOCTH




3.3

[[lemounsle MeTaymel: mnosnoxeHue B [lepuoanueckoil cucteMe XHMHYECKUX
anemeHTtoB JI[.M. Menaeneesa; CTpoeHHE HMX aTOMOB; HAaxOXIACHUE B MPHUPOLIE.
duznueckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKcuabl U
TUAPOKCUJIBI HAaTpUs U Kanus. [I[pruMeHeHne eJ0UHbIX METAJIJIOB U UX COSAMHEHUI

3.4

[IlenoyHO3€MENBHBIE METAIBI MarHUi M KajubLui: mnojoxkeHue B [lepmonndeckoit
cuctemMe xumuyeckux snemeHTtoB J[.M. MeHnneneeBa; CTpOE€HHE HMX aTOMOB;
HaxoXxJaeHue B npupoze. Pusnueckne U XMMUYECKHE CBOMCTBA MarHusl M KajbLMsl.
Baxkneimme coenuHeHus: KanblMs (OKCUA, TUIPOKCH], conu). JKECTKOCTh BOABI U
Croco0b!I €€ yCTpaHeHus

3.5

AmoMuHuii: nonoxxenue B [lepuoauueckoil cucreMe XMMHUYECKUX 3iieMeHToB J[.M.
Menpeneesa; CTpO€HUE aTOMA; HaXOXKACHHUE B Ipupoie. PU3NYECKUE U XUMUYECKHE
cBoiicTBa aytoMHHUsL. AM(OTepHBbIE CBONMCTBA OKCHJIA U THJIPOKCH/IA ATFOMUHMS

3.6

Kene3zo: nmonoxenue B llepuogmueckoil cucrteme Xxumuueckux saeMeHtoB JI.U.
MeHeneeBa; CTpOEHUE aTOMa; HaXOKJICHHUE B IpUpoJe. PU3HUECKUE U XUMUYECKHE
cBoiicTBa xkene3a. Oxcunbl, ruapokcuanbt u conu xenesa(ll) u xenesa(lll), ux cocras,
CBOMCTBA U IIOJIyYEHHUE

3.7

XUMHUYECKUI IKCIIEPUMEHT: O3HAKOMIIEHHE C 00pa3llaMyd METaJJIOB M CIUIAaBOB, UX
(U3HYECKUMHU CBOMCTBAMHM; U3YUYCHHE PE3YJIbTATOB KOPPO3HH METAILIOB (BO3MOXKHO
UCTIOJIb30BaHUE BUACOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOICHCTBHS OKCHIA KabIIUs
W HaTpusi C BOJOH (BO3MOXKHO HCIOJIH30BAHUE BUICOMATEPHAIIOB); MCCIEIOBAHUE
CBOWCTB JKECTKOM BOMBI; IpoIlecca TOPEHHs Kele3a B KUCIopoae (BO3MOXKHO
MCIOJIb30BaHNE BUICOMATEPHAIIOB); TIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX pPEaKIIUn
Ha WOHBI (MarHus, Kaublus, amoMuHus, muHKa, xene3a(ll) u xeneza(Ill), memu(Il);
Ha6HIOI[eHI/I€ " OIMMCAaHUC MTPOLECCCOB OKPAIIMBAHUA TNIAMCHU NOHAMU HATPUs, KaJIUA
U Kamplus  (BOBMOXKHO — HCIIOJB30BAHWE  BHJICOMATEPUANIOB); HUCCIIECIOBAHHE
aM(OTEpHBIX CBOMCTB THUAPOKCHIA ATIOMHHUS M THAPOKCHAA IIMHKA; pPEIICHUE
HKCIIEPUMEHTAIIBHBIX 3aJ1a4 10 TeMe « BaykHeHIe MeTayuibl U X COSTUHCHUS

XuMHS ¥ OKpYyXKaromas cpea

4.1

HoBrie mMaTepuansl u TexHoNOruu. BemiecTBa u Marepualibl B IOBCETHEBHOM KU3HU
yesoBeka. XUMUs U 37J0poBbe. be3omnacHoe ucnoyib30BaHUE BEUIECTB U XUMHUUYECKHUX
peakuuii B ObITy. [lepBast momMoIis Ipu XMMHUYECKHUX 0XKOTaX U OTPaBICHHSIX

4.2

OCHOBBI DKOJIOTUYECKOM TI'PaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE OKpYKAIOIIEH
cpenst IIJIK. Ponb XWMHH B pEHIEHWH SKOJOTHYECKHUX Tpodiem. I[IpuponHsie
UCTOYHUKU YIJIEBOJOPOJOB (yrojb, HPUPOAHBIM Ta3, He(dTh), MNPOAYKTHI HX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH
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XUMHUUECKUH SKCHEPUMEHT: H3y4YeHHE 00pa3loB MaTepHalioB (CTEKJIO, CIUIABBI
METAJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)




ITPOBEPAEMBIE HA OI'2 110 XUMHWHU TPEBOBAHUSA K PE3YJIBTATAM

OCBOEHHUA OCHOBHOM OBPA30BATEJBHOM ITPOT'PAMMBI

OCHOBHOT'O OBHIET'O OBPA30BAHUA

Kon
NpPOBEPSIEMOT0
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJibTaTaM 0a30BOr0
YPOBHSI OCBOCHHSI OCHOBHOI1 00pa30BaTeJIbHOM NPOrPaMMbl OCHOBHOTI'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

1

HpeHCTaBHCHI/IeZ

1.1

O TI03HABAEMOCTH SIBJICHUN MPHPOJIbI, TIOHUMaHUE OOBEKTHBHON 3HAYMMOCTHU
OCHOB XHMHUYECKONH HAyKHM Kak OOJIaCTU COBPEMEHHOT0 €CTEeCTBO3HAHUS,
KOMIIOHEHTa OOIIed KyJIbTYpbl M NPAKTUYECKOH NEATENTbHOCTH YellOBeKa B
YCIIOBUSIX COBPEMEHHOI0 OOIIECTBa; MOHUMAHUE MECTa XUMHUU CPelu APYTuX
€CTECTBEHHBIX HAyK

1.2

O HAY4YHbIX MCETOJAaX IIO3HAHHA, B TOM YHUCIIC OKCIHCPUMCHTAJIBHBIX U
TCOPCTHYCCKHUX METOAAX HCCICAOBAHHA BCIICCTB U HU3YUCHHA XHMHYCCKUX
peaKuHﬁ; YMCHUC UCIIOJIB30BATh MOACIIN IJIsA 00BSICHEHUS CTPOCHUA aTOMOB U
MOJICKYJI

1.3

0 cdepax npodeCcCHOHATHLHONW EATEIBHOCTH, CBS3aHHBIX C XUMHEH U
COBPCMCHHBIMU TCXHOJIOTHUAMHU, OCHOBAHHBIMH Ha JOCTHXKCHUAX XUMHYECKOUI
HAYKH, YTO MO3BOJHUT 0OyHYaIOUIMMCS pacCMaTpUBaTh XUMUIO Kak cdepy cBoeit
Oynymieil mpoecCHOHAbHON NIeATeTbHOCTH U CHIeJIaTh OCO3HAHHBIA BBHIOOD
XMMUU Kak MpOQWIBHOTO MpeaMeTa IMPH IMepexojie Ha YPOBEHb CPEIHETO
o01ero oopazoBaHus

Brnanenue cucremMol XUMUYECKUX 3HAHUM M YMEHUE NPUMEHSTH CUCTEMY
XUMHUYECKUX 3HAHUU, KOTOpas BKJIIOYAET:

2.1

BAXHEUIINE XUMUYECKUE TOHATHSA: XUMHUYECKUM BJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IPOCTOE U CI0KHOE BELIECTBO, OAHOPOIHASI U HEOJHOPOJHAS CMEC,
OTHOCHUTEJIbHBIE aTOMHAsi M MOJIEKYJIIpHAsi MacChl, KOJIMYECTBO BEILLIECTBA, MOJIb,
MOJIIpHasi Macca, MOJSpHbI O0O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb
(cpemHsis), XUMHYECKas peaKIns, PeaKIui COSANHEHUS, PEaKIIUU Pa3I0KEeHNUS,
peaknuu 3aMeNIeHUs, peakiuu oOMeHa, TEIUIOBOH (D (EeKT peakiuu, SK30- H
SHIAOTEPMUYECKHE PEAKIIUH, PACTBOP, MACCOBAs 10JIs1 XUMHUECKOTO 3JIEMEHTA B
COEMIHEHNH, MacCOBasl IOJIS M MPOLIEHTHAs KOHLEHTpALHs BELECTBA B PACTBOPE,
AIpO aToma, SJIEKTPOHHBIM CIIOM aToMa, aTOMHas opOuTanb, paguyc aTtoma,
BAJICHTHOCTb, CTEIEHb OKHCJIEHUS, XUMHUYECKASI CBSI3b,
ANEKTPOOTPHULATENLHOCTD, MOJIAPHAs U HEMOJSPHASI KOBAJICHTHAs CBSA3b, HOHHAS
CBSA3b, METAJUIMUECKasi CBSI3b, KpUCTAJUITMUECKasi peméTka (aTomMHasi, MOHHAS,
METalJiu4ecKasi, MOJIEKYJspHas), HOH, KAaTUOH, AaHUOH, OIEKTPOJIUT U
HERJIEKTPOJIUT, JIEKTPOIUTHUECKAs TUCCOLUALUS, PEaKIIMM HOHHOTO 0OMEHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTENb U BOCCTAHOBUTEIND,
OKHCJICHUE U BOCCTAHOBJIICHHE, OJJIEKTPOJIN3, XHMHMYECKOE pPaBHOBECHE,
oOpaTuMble W HEOOpaTUMBIE PEAKIMH, CKOPOCTh XHUMHYECKOW peakiu,
karanu3zatop, [1JIK, koppo3ust MmeTasmios, criiaBbl

22

OCHOBOIIOJIATAIOIINE  3aKOHBI ~ XUMHHU:  3aKOH  COXPAaHEHHS  MacChl,
nepuoanyeckui 3akon [[.M. MeHneneeBa, 3aK0OH TOCTOSIHCTBA COCTaBa, 3aKOH
ABoraapo
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TEOPUM XMMHH: aTOMHO-MOJIEKYJISIDHAsl TEOpUs, TEOPUS IIEKTPOIUTUYECKON
JUCCOLMALUU




Brnanenune ocHOBaMM XUMHUYECKOW TPAMOTHOCTH, BKIIFOUAKOLIEH:

yMEHHE MPaBUIIbHO MCIIOJIb30BaTh N3YUYEHHbIE BEIIECTBA U MaTepHalbl (B TOM
qrciie MUHEpaJIbHbIE YI0OOPEHUs, METaJUIbl U CILIaBbl, IPOIYKTHI EpepaboTKU
MPUPOJIHBIX MCTOYHUKOB YIJIEBOJAOPOJOB (yIJisi, MPUPOIHOrO raza, HedTH) B

3.1 OBITY, CEJIbCKOM XO35HCTBE, Ha MPOU3BOICTBE U MOHUMAaHUE 3HAUYEHUS KHUPOB,
O€JIKOB, YTJIEBOJNOB Ui OpraHW3Ma 4eJOBeKa; YMEHHE NpOTHO3MPOBATH
BIMSIHUE BEIIECTB M XHMHYECKHX IIPOIECCOB HAa OPraHU3M uYeloBeKa H
OKPY’KaIOMIyI0 TIPUPOIHYIO CpeLy
39 YMEHHE WHTETPUPOBATh XMMHUYECKHE 3HAHHUSA CO 3HAHUSMH APYTUX YYeOHBIX
MIPEIMETOB
HAJIMYME ONbITa pabOTHI C PA3IMYHBIMU UCTOYHUKAMH UH(OPMAIMH 110 XUMUHU
3.3 (HayuyHass W HAYYHO-TIOMYJSIpHAs JIUTEpaTypa, CJIOBapH, CIPABOYHUKH,
HMHTEPHET-PECYPCHI)
yMeHHe 00BEKTUBHO OIICHUBATh WH(OPMAILIMIO O BEIIECTBAX, UX MPEBPALIECHHIX
34 U TIPaKTHYECKOM NPUMEHEHWH M yMEHHUE HCIOJBh30BaTh €€ I peIICHUs
y4eOHO-TT03HABATEIbHBIX 33/1a4
Bnanenue ocHOBaMH MOHATHHHOTO anmapaTa U CUMBOJIHYECKOTO S3bIKA XUMHUH
4 Ui cocTaBieHust (OpMyITl HEOPraHMYECKHUX BEIECTB, yPABHEHUN XMMHUYECKHUX
peakuuii; ocHoBamu xuMudyeckoit HomeHkaatypsl (IUPAC u TpuBuanbHOi)
YMeHue oObSICHATE CBS3b MOJIOKEHUS ieMeHTa B [leproandeckoit cucteme ¢
5 YHUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHsI aTOMOB XMMHMYECKHX 3JIEMEHTOB
(coctaB u 3apsif szpa, o0IIee YUCIIO AIEKTPOHOB), pacipeiesIieHHeM dJIEKTPOHOB
10 SHEPreTUYECKUM YPOBHIM aTOMOB IIEPBBIX TPEX MEPUOJI0B, KAJIUS U KaTbLIUS
[IpencraBieHre O TNEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKUX
6 AJIEMEHTOB (paguyC aToma, 3JIEKTPOOTPULATEIBLHOCTh), MPOCTHIX U CIOXKHBIX
BEILIECTB OT MOJIOKEHHUs 31eMeHTOB B Ilepuoaunueckoil cucteme (B Majbix
NEepUoJIaX U IIIaBHBIX MOATPYIIAX) U AJIEKTPOHHOTO CTPOEHUS aTOMa
7 YMmeHue knaccuuumpoBaTh:
7.1 XUMHUYECKHE DJIEMEHTHI
7.2 HEOPraHMYECKUE BEIIECTBA
1.3 XUMUYECKHE PeaKIiu
8 YMeHHe onpeneisrs:
8.1 BaJICHTHOCTh U CTENIEHb OKUCIICHUS] XUMUYECKHX 3JIEMEHTOB, 3aps/] HOHA
8.2 BUJI XUMUYECKOW CBS3H U THUIl KPUCTAIUTMUECKON CTPYKTYPhI B COSMHEHUSIX
8.3 XapakTep cpejibl B BOJHBIX PaCTBOPAxX BEUIECTB (KUCIOT, OCHOBaHUH)
8.4 OKHCJIMTENb U BOCCTAHOBUTEb
9 YMeHue xapakTepu3oBaTh PU3NUECKUE U XUMUYECKUE CBONCTBA:
91 MPOCTHIX BEIIECTB (KHCIOPOJ, 030H, BOJOPOJ, IpaduT, anMas, KpeMHUH, a30T,
dbocdop, cepa, XJI0p, HATPUA, KaJIUil, MAarHUM, KaablUH, ATIOMUHUH, JKEJIe30)
CIIO)KHBIX BEILIECTB, B TOM YHCJIE€ HMX BOJHBIX PACTBOPOB (BOJA, aMMHAK,
9.2

XJIOPOBOJOPO/I, CEPOBOAOPOI, OKCUJIBI U TUAPOKCUALI MeTauioB [-1IA rpymnm,
amomuamst, menu (1), munka, xenesa (II u III), okcunsr yrnepona (I u 1V),




kpemuwns (IV), azota u ¢pocdopa (Il u V), ceprr (IV u VI), cepuucras, cepnas,
a30THUCTas1, a30THAas, pochopHasi, yrojabHasi, KDEeMHHUEBAsI KUCJIOTA U UX COJIN)

IIPOrHO3UPOBATb U XapPaKTCPU30BATh CBOMCTBA BENIECTB B 3aBUCUMOCTH OT MX

9.3 COCTaBa M CTPOCHHUS, MPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HUX CBOICTB,
BO3MOXXHOCTh MPOTEKAHHSI XUMUYECKHUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUAX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHbIE U MOHHBIE YPaBHEHUS peakiii, B TOM
qucIe:
10.1 peakuuit HOHHOTO 0OMeHa
10.2 OKHCIIUTEIHHO-BOCCTAHOBUTENbHBIX PEaKIIHi
103 WDTIOCTPUPYIOIINX ~XMMHUYECKHE CBOWCTBA W3YyYEHHBIX KJIACCOB (TPyTI)
HEOPraHMYECKUX BEILEeCTB
10.4 MOATBEPKIAIOIIUX TeHETUYECKYI0 B3aUMOCBSI3b M€Ky HUMHU
11 YMeHue BBIYUCIATh (IPOBOJUTH PACUEThl):
111 OTHOCHUTEIIFHYIO MOJICKYJISIPHYIO W MOJSIPHYIO MacChl BEUIECTB, MAacCOBYIO
JIOJTF0 XUMHYECKOTO HJIEMEHTA B COCAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEUIECTBA M €r0 Maccy, 00bEeM Tra3oB
11.4 [0 YPaBHCHHUSM XMMHUYCCKHX PEAKIUH M HAXOJIUTh KOJUYECTBO BEIIECTBA,
00BEM M MaccCy peareHTOB WM MPOAYKTOB PEAKIIHH
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJlaMH HAy4JyHOTO TIO3HAaHWs (HAONIO/EHHE, W3MEpEHHe,
12.1 OKCIIEPUMEHT, MOJEIUPOBAHKME) TPU HM3YUYEHUU BEIIECTB M XUMHUYECKHX
SIBJICHUH; yMEHHE CPOPMYITHUPOBATH MTPOOIEMY U MPEIUIOKUTH Iy TH €€ PEeIICHUs
122 0e30macHoil pabOThI C XUMHUYCCKUMH BEIIECTBAMHU, XUMUYECCKOW TIOCYAOH |
1ab0paTOPHBIM 000PYTIOBAaHUEM
mpaBwiiaMud 0e30macHOro oOpallieHuss ¢ BEHIECTBAMH, HCIIOJIb3YeMbIMH B
MOBCETHEBHOM JKU3HHU, MPaBUIAMH MOBEACHUS B LENIX cOepeKeHUs 3J0POBbs
123 U OKpYXKalollell MNpHUpONHON Cpelnbl; TOHMMaHuWe Bpeda (OMacHOCTH)
BO3JCHCTBUS Ha >KMBBIE OpPraHU3MBbl OIpeNeIEHHBIX BEIIECTB, CIOCOOOB
YMEHBIICHUS U IPEAOTBPAILICHUS X BPEIHOTO BO3/ICHCTBUS
13 Hanmuyme mnpakTUYeCKWX  HABBIKOB IUIAHUPOBAHUS W OCYIIECTBIICHHS
CIIEIYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
U3y4YeHHE U ONHcaHue (U3MUYECKUX CBOWMCTB BEILIECTB; O3HAKOMIIEHHE C
13.1 QU3MYECKMMH ¥ XMMHYECKMMH SBJIECHUSMH; ONBITHL, HIUIFOCTPHPYIOLIUE
MIPU3HAKU IPOTEKAHUS XUMUYECKUX peaknuit
13.2 M3ydYeHHe CIIOCOOO0B pa3ieNIeHus cMeceit
MOJTy4eHHE KHCIOpOJa M HM3yYEeHHE €ro CBOMCTB; MOJydYeHUE BOAOpOJA U
133 M3y4YeHHE €r0 CBOMCTB; MOTY4YEeHUE YTICKUCIOTO Ta3a U U3yUYeHHE €r0 CBOMCTB;
MOJTy4YeHHE aMMHaKa 1 U3yYeHUe ero CBOMCTB
13.4 MPUTOTOBJIEHUE PACTBOPOB C OMPEAETEHHON MACCOBOM J0JIE pacTBOPEHHOTO
BEILIECTBA
13.5 MPUMEHEHUE MHIUKATOPOB (JTakMyca, METHWJIOpaHxka u (eHondrarenHa) amis

OIpEICTICHUS XapaKTepa Cpeibl B PACTBOPaX KUCIOT U HIeJI04ei




13.6

HUCCICAOBAaHUEC M OIIMCaHHC CBOICTB HCOPraHNMYCCKUX BCHICCTB PA3TUYHBIX
KJIaCCOB; U3YYCHUC B3aMMO/ICHCTBHUS KHUCIIOT C METalllaMHi, OKCHUAaMH MCTaJLJIOB,
paCTBOpUMBIMH M HEPACTBOPHUMBIMU OCHOBAHUAMH, COJIIMH; IIOJIYUCHHUC
HCPaCTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHUC OAHOI'O MCTaJlJIa IPYI'UM U3 paCTBOpa
COJIM; UCCJICAOBAHHUEC aM(l)OTepHI)IX CBOMCTB TUAPOKCHUA0B aJIFOMHUHUA 1 HUHKA

13.7

pelIeHHe OSKCIEPUMEHTAIBHBIX 3ajad 1Mo TeMmaM: «OCHOBHBIC KJIacChl
HEOPTraHUYECKUX  COCIMHEHUN»;  «DIEKTPOJUTHYECKAss  JAMCCOLUAII;
«Baxneimue HeMeTaaabl U MX COCOUWHEHUM», «BakHeHIIne MeTalulbl U hX
COCJTMHEHUS

13.8

XMUMHUYECKHE HKCHEPUMEHTHI, WILIIOCTPUPYIOIIUE TPU3HAKK MPOTEKAHUS
peakiuii HOHHOTO OOMEHa; KayeCTBEHHBIC PEaKIMH Ha TPUCYTCTBYIOUIHE B
BOJIHBIX PAacTBOpax MOHBI: XJOpUI-, OpoMuUA-, HOAMI-, Cyibdat-, docdart-,
KapOOHAT-, CHIIMKAT-aHUOHBI, THAPOKCU-UOHBI, KATHOHBl aMMOHHSI, MarHus,
KaJIbIIMSI, aTIOMHUHMS, Jkene3a (2+) u xkenesa (3+), meau (2+), muHKa

14

VYMeHue:

14.1

MIPEJICTaBIATh PE3yNbTaThl SKCIIEPUMEHTA B (POpME BBIBOJIOB, 10KA3aTEIbCTB,
rpaduKoB U TaOJIHII U BBISBIATH SMIIMPHUUECKUE 3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATb CBA3U MCKAY PCaAJIbHO HaGHIOI[aCMBIMI/I XHUMHUYCCKUMH
ABJICHUAMHA W TIIpoleCCaMH, IMPOUCXOAAINMMU B MAKpO- M MHKPOMHUPE,
OOBSICHATH IIPUYHUHBI MHOFOO6paBI/I5{ BCIICCTB




IEPEYEHDB 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbBIX HA OCHOBHOM

IoOCYAAPCTBEHHOM 3K3AMEHE 110 XUMWHU

Kon

IIpoBepsiemMblii 31eMEHT COEPKAHUS

HepBOHa‘laJIBHLIe XUMHWYCCKUC ITOHATHA

1.1

YucTole BeliecTBa U CMECH. Crioco0bI pa3aciICHUs cMmecer

1.2

ATOMBI U MOJICKYIJIBI. Xumudeckne 3iaeMeHThl. CHUMBOJIBI XMMHYECKHX DJIEMECHTOB.
HpOCTI)IG " CJIOKHBIC BEUICCTBA.

1.3

Xumnueckast (popmyna. BajgeHTHOCTP aTOMOB XMMHYECKHX 3j1eMeHTOB. CTerneHb
OKUCJICHUS

1.4

3aK0H ITOCTOSHCTBA cocTaBa BemniecTB. OTHOCUTENILHAA aToMHast Macca. OTHOCUTENBLHAS
MOHeKy.H}IpHaSI Macca. MaCCOBaH JOJIsI XUMHUYCCKOI'O 3JIEMCHTA B COCIMHCHNU N

1.5

KonnuectBo BemectBa. Moms. Monsipras Macca. MomsipHblii  00bEM  Ta30B.
B3anmMmocss3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIWHUAIL BEIICCTBA

1.6

®usnyeckue U XMMHUUYECKUE SIBJICHMs. XUMUYECKass peakuus U €€ IpHU3HaKu. 3aKOH
COXPAHEHHS MACChl BEIECTB. XMMHYECKUE YPABHECHUS

[lepnonnueckuil 3akoH u lleprognyeckas cucrema xumMudeckux anemeHTtoB [[.M.
MenneneeBa. CTpoeHue aTOMOB

2.1

Ilepuonnueckuii 3akoH. Ilepuoanueckas cucrteMa XuUMHYECKHX dneMeHToB J[.U.
Menneneesa. Ileproasl u rpymmsl. @U3HYECKNN CMBICII TOPSIIKOBOTO HOMEpa, HOMEPOB
Meprojia U TPYIIbl dJIEMEHTa

22

Crpoenne aromoB. CocTaB aTOMHBIX saep. HMszoronsl. Onextponsl. CrpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB NepBbIX 20 XUMHUECKHUX A1eMeHTOB llepuoanueckoit
cuctemsl /.M. MeHaeneeBa

23

3aKOHOMepHOCTI/I B H3MCHCHHH CBOMCTB XHMHYCCKHX JJICMCHTOB MEPBLIX T’pCX
nepuoaos, Kaausi, KajJablus (pazmyca aTOMOB, QJICKTPOOTPpUIATCIIbHOCTH,
MCTANIMYCCKUX M HCMCTAJNIMYCCKHUX CBOﬁCTB) n Hux COCI[I/IHGHI/Iﬁ B COOTBECTCTBHH C
IIOJIOKCHUEM 3JICMCHTOB B HepHOﬂHHeCKOﬁ CUCTCMC U CTPOCHUCM UX AaTOMOB

CtpoeHue BenecTna

3.1

Xumuyeckass  cBsi3b.  KoBaneHTtHas — (mojsipHass M HEMNOJIsIpHasi)  CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIeMEeHTOB. MoHHas cBs3b. Mertamunueckas
CBSI3b

32

Tunsl KpUCTAUNIMYECKUX PEIIETOK (aTOMHAas, HOHHAs, METAJIMYecKasi), 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKOU PEHIETKU U BUJIA XUMUYECKOM CBS3U

Baxueiiue npencTaBuTeNn HEOPraHMYeCKuX BenecTs. Hemeramisl 1 UX coeIMHEHUS.
MeTanibl ¥ UX COETUHEHUS

4.1

Knaccudukanmss ©  HOMEHKIATypa HEOPraHWYECKMX  COCJUHEHUH:  OKCHJIOB
(conmeoOpa3syromue: OCHOBHBIC, KHCJIOTHBIE, amM(OTEpHBIC) U HECOJIe00pas3yIoIue;
OCHOBaHUH (I1€710YM U HEPACTBOPUMBIE OCHOBAHMUS); KUCIIOT (KUCIOPOACOAEPKAIINE U
OECKUCITOPOHBIEC, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPETHUX U KUCIIBIX)

4.2

dusnyecKrue 1 XUMUIECKUE CBOWCTBA MIPOCTHIX BEIIECTB-HEMETAIIJIOB: BOJIOPO/IA, XJI0Pa,
KHUCIIOpPO/1a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

43

dusznueckue U XUMHUYECKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTUA, HATpPUA,
KaJIusi, Marivs 1 KaJlbliyd, aJJIOMHHMUS, JKCJIC3a. 3J’I6KTpOXHMPI‘I€CKPIfI paa Haprl)KeHI/Ifl
MCTaJlJIOB

44

dusznyeckne W XUMHUYECKHE CBOWCTBA BOAOPOJIHBIX COCAMHEHHUNW HEMETAJLIOB:
XJIOpPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUaKa




4.5

dusnuecKue 1 XUMUIECKHUE CBOMCTBA OKCUI0B HeMeTasoB: cepsl (IV, V1), azota(ll, IV,
V), dochopa(lll, V), yrnepoma(ll, IV), kpemuus(1V). [TonydeHne okcu10B HEMETAIIIIOB

4.6

Xumuueckre cBoicTBa oKcua0B: MeTaiioB IA—IIIA rpymm, nunka, meau(Il) u xemnesa(ll,
I1T). ITony4yenune oKCUI0B METAIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBaHMH M aM(pOTEpPHBIX THUIPOKCHIOB (Ha TpHUMEpe
TUAPOKCHIOB aJIOMUHUS, XKelle3a, IMHKa). [lonmydeHue ocHoBaHMM M amM@OTEpHBIX
TUAPOKCUIIOB

4.8

OO0mme XMMUYECKHE CBOHCTBA KHUCJIOT: XJIOPOBOJOPOAHOHM, CEpOBOJOPOIHOM,
CEepHHUCTOM, CEpHOHM, a30THOH, (ochopHO, KpemMHUEBOH, yroiabHOU. Ocobbie
XMMHMYECKHE CBOWCTBA KOHLIEHTPUPOBAHHOM CEPHOW M a30THOM KucnoT. [lomyuenue
KHCJIOT

4.9

OO61mue xuMuyeckue cBoiicTBa cpeHux coiueil. [lonyuenue coneit

4.10

[Tonyyenue, codupaHue, pacro3HaBaHUE BOIOPO/IA, KUCIOPOa, aMMHUAKa, YIIICKHCIIOTO
rasa B JabopaTopuu

4.11

[omyuenne aMMuaka, CEpHOM M @30THOM KUCIIOT B IPOMBIIIIEHHOCTH. OO01111e crtocoOb!
NIOJIyYEHUS] METAJIJIOB

4.12

I'eneTmyeckas CBA3b MECXKAY Ki1acCaMH HCOPTraHNUYCCKUX COCI[I/IHGHI/Iﬁ

XUMHYECKUE PEaKIUU

5.1

Knaccudukanms XumuuecKkux peakiui Mo pa3indHbIM IPU3HAKAM: TI0 YHUCITY H COCTaBY
Y4acTBYIOUINX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P deKTy, 0 U3MEHEHHUIO CTEIeHEeH
OKHCJIEHHS XUMHUYECKHUX 3JIEMEHTOB

52

TemnoBoit 3¢(HeKT XMMHUECKON peakluy, TEPMOXUMUYECKHE YpaBHEHHS. DK30- U
IHIOTEPMUYECKUE peaKIMU. TepMOXUMHUYECKUE YPaBHEHUS

53

OKHCIUTEITEHOBOCCTAHOBUTEIIBHBIC pCakuunu. OKuCIUTEIN U  BOCCTAaHOBHUTEIIU.
Hpoueccm OKHUCICHUA u BOCCTAaHOBJICHUA. :‘)HCKTpOHHHﬁ baaHc
OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcakuuunu

54

Teopust 31€KTPOIUTHYECKON Auccounanuu. KaTHOHBI, aHMOHBI. DJIEKTPOJIUTH U
HEANeKTPOoJUThI. CHUIIbHBIC U Ccl1a0bIe ANEKTPOJIUThI. CTENEHb JUCCOIHAITIT

5.5

Peakuuu noHHoro oomMeHa. Y cioBus IpOTEKaHUs peaklnii HOHHOro 0OMeHa, MOJIHbIE U
COKpalI€HHbIC HOHHBIE YPAaBHEHUs PEAKIIUI

XUMHUS ¥ OKpY’Karolas cpesia

6.1

Belectsa u MmaTepualibl B IOBCEIHEBHOW *KU3HHU YelIOBEKa. be3onacHoe ucnosbp3oBanue
BEUIECTB M XHMMHUYECKUX peakiuil B saboparopuu u ObITy. llepBas momours npu
XUMUYECKHUX 0JKOraxX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYXKarolled cpeabl (KUCIOTHBIE HOXAM, 3arpsi3HEHUE
MOYBBI, BO3yXa U BOAOEMOB), CIOCcOOBI ero npenorspaieHus [lpeaensHas gonmycrtumas
koHueHTpanus Bemects (IIJIK). Ponp xuMun B pemieHHH 3KOJIOTMUECKUX MPOOIIeM.
Ycunenue napHUKOBOTo 3¢ ¢dekra, pa3pylnieHHe 030HOBOTO CII0s

6.3

[Tpumenenue cepsl, azoTa, docdopa, yraepoaa, KpEMHUS U UX COCIUHEHUI B OBITY,
MEJUIIMHE, MPOMBIIICHHOCTH U CEJIbCKOM Xo03siicTBe. I[lpuMeHeHne MeTauioB u
CIUIaBOB (CTallb, YyTyH, IIOPATIOMUHHI, OpoH3a) B OBITY U MPOMBIIUICHHOCTH HX
coequHeHuil. [loHsTHE O KOPpPO3WM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT
KOppO3Un

6.4

[IpupoHBIE HICTOYHUKH YTIIEBOAOPOIOB (YToilb, IPUPOIHBIHN Ta3, HE(PTh), HPOIYKTHI HX
nepepaboTku (O€H3UH), MX POJIb B OBITY M IPOMBIIIIIEHHOCTH

6.5

[TepBoHavaIbHBIC TOHATHUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSX yTiepoia
(MeTaH, 3TaH, STUJIECH, alleTUJIEH, ATaHOJ, MIUIEPUH, YKCycHas kuciota). [lonstue o




OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: XHUpPAX, 6CJ'IKaX, YIiaeBogax — M UX POJIM B )KU3HU
YCI0BCKa

7 Pacuérsr:
7.1 1o ¢popMyaM XMMAYECKHX COCTUHEHUH
7.2 Macchl (MaccoBOil) JOIM pacCTBOPEHHOTO BELLIECTBA B paCTBOPE
7.3

10 XUMHUYCCKHUM YpaBHCHUAM




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus, 8 kinacc/ ['abpuensa O.C., Octpoymos WU.I'., CnagkoB C.A., AkunonepHoe oomiectBo «3narenscTBo
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«HpOCBeH.ICHI/Ie»
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