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M.«IIpocsemenuey, 2018 1,2019 r
2023-2024 yuyeOHbIii roa




1. Pe3ynremamul oceéoenusn yueono2o npeomema « Xumus.
N3yuenne XuMUM B OCHOBHOM IIKOJIE JA€T BO3MOKHOCTH
JOCTHYB CIEAYIOMNX Pe3yJIbTaTOB B HAPABICHUH JHUYHOCTHOIO
pa3BUTHSL:

JIMYHOCTHBIE pE3yJAbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOI'O
o0miero o0pa3oBaHUs JOCTHUTAIOTCS B X0Je OOydeHHsS XUMHH B
CIMHCTBE  Y4eOHOW W  BOCHHUTATEIBHOW  JCSITEIHHOCTH
OpraHu3alMi B COOTBETCTBUM C TPAJULMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU,
MPUHATHIMU B OOIIECTBE MpaBHJIAaMU U HOPMaMH IOBEACHHUS, U
CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CaMOpPa3BUTUS U
COIMATM3AIIMN 00 YJarOIINXCA.

1.ITaTpMOTHYECKOr0 BOCTIMTAHUS

Bocnutanne  poccHHCKOM — TpaXKAAHCKOM  MICHTUYHOCTH:
NMaTpUOTU3Ma, JIIOOBU U YyBaxkeHHIo K OTeuecTBy, 4YyBCTBa
rOpJI0CTH 3a CBOIO POMIMHY, 32 pOCCHIICKYI0O XUMHYECKYIO HAYKY;
LIEHHOCTHOTO OTHOIIECHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY,
HCTOPUYECKOMY M HAyYHOMY HACJIEINI0, TOHUMAaHUs 3HAYECHUS
XMMHYECKOM HayKu B OJKU3HM COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BJIa/IETh IOCTOBEPHON MH(OpMAIMEN O MepeoBbIX
JOCTH>KEHHUSIX U OTKPBITHSX MUPOBOM M OTE€YECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOWCTBE MUpa U
00I1IeCTBA;

- IIEHHOCTHOTO OTHOLICHHS K OTCYCCTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY M HAy4YHOMY HACJCIHIO, MOHUMAHHUS 3HAYCHUS
XAMHYECKOH HayKHh B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJIAJCTh JOCTOBEPHOM MH(OpMAIHEH O IEPeaOBhIX
JTOCTHDKEHUSIX U OTKPBITHSIX MHUPOBOW M OTCUECTBEHHOW XUMHH,
3aWHTEPECOBAHHOCTU B HAYUHBIX 3HAHHSX 00 YCTPOHCTBE MUpa U
00I111eCTBA;

2. 'paxnaHcKoro BOCIUTAHUS

- IPEACTaBICHUS O COLMAIBHBIX HOpPMax U IIpaBUiIax
MEKJIUYHOCTHBIX OTHOLICHWM B KOJUIEKTUBE, TOTOBHOCTH K
pa3sHOOOpa3HONW COBMECTHOW JEATEIBbHOCTH TNPH BBINOJIHEHHH
y4eOHBIX, IMO3HABATEJIbHBIX 33734, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3JJAHUU Y4YE€OHBIX IMPOEKTOB, CTPEMJICHHUS K



B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIY B TPOIIECCE ITOW ydeOHOI
JIEATEIIBHOCTH; TOTOBHOCTH OLEHHUBAaTh CBOE TMOBEACHUE U
MOCTYNKH CBOUX TOBApHILEH C TO3UIMU HPABCTBEHHBIX U
MPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEACTBUI MOCTYIIKOB;

- pa3BUTHE TOTOBHOCTH K PELICHUIO TBOPYECKUX 3a/lad, YMEHUs
HAXOJUTh aJIeKBATHBIE CIIOCOOBI MTOBEICHHS U B3aUMOJICHCTBHS C
MapTHEpaMu BO BpeMsi y4yeOHON W BHEY4eOHOW MAESITEIbHOCTH,
CIOCOOHOCTH OIIEHWBATh MPOOJIEMHBIE CHUTYallMd M ONEPAaTUBHO
NpPUHUMATh  OTBETCTBEHHbIE  pELIEHHS B Pa3JIMYHBIX
MPOJIYKTUBHBIX BUJAX JEATENbHOCTH (ydeOHas IOHMCKOBO-
UCCIIeI0BATENbCKAsI, KITyOHAsl, MPOCKTHAsI, KPY)KKOBAs  T. II.)

3. IleHHOCTH HAYYHOI'O IO3HAHMS

- MHMpPOBO33PDEHYECKMX IPEACTABICHMM O BEHNIECTBE U
XUMHUYECKOW  PEaklMu, COOTBETCTBYIOIIMX COBPEMEHHOMY
YPOBHIO Da3BUTHS HAYKH W COCTABISIOMIUX OCHOBY ISt
MMOHUMAaHMsI CyITHOCTH HAayYHOM KapTUHBI MUpPA; MpeACTaBICHUI
00  OCHOBHBIX  3aKOHOMEPHOCTAX  DPa3BUTHSL  MPHUPOJBI,
B3aMMOCBSI3SX YEJIOBEKA C MPHUPOJHON CPEIOM, O POJIM XUMHUH B
MMO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

- B3AUMOCBA35X YCJIOBCKaA C HpHpOI[HOﬁ cpezloﬁ, 0 POJIM XUMHUHU B
IIO3HAaHHUH OTUX SaKOHOMepHOCTCﬁ;

- IIO3HABATCJIBHBIX MOTHBOB, HAIIPABJICHHBIX Ha IIOJIYYCHUC
HOBBIX 3HaHUM IIO XHUMMHU, H€O6XOI[I/IMLIX JJIA 00BACHEHHS
Ha6J'IIOI[aeMI>IX IMponecCoB 1 HBHGHHﬁ;

- IIO3HABaTeJIbHOU U HHq)OpMaHHOHHOﬁ KYJIbTYpPbI, B TOM YHUCJIC
HaBBIKOB CaMOCTOSITEIILHOM pa6OTBI C y‘le6HBIMI/I TCKCTaMU,
cnpaBquoﬁ HHTepaTypOﬁ, JAOCTYITHBIMU TCXHUYCCKHUMHU
cpeacrBaMu I/IHCI)OpMaI_II/IOHHBIX TCXHOHOFHﬁ;

- HHTEpCCa K O6y‘IeHI/IIO N TIO0O3HAHHIO, J'IIO603HaTeJ'H:>HOCTI/I,
TOTOBHOCTH u CIIOCOOHOCTH K CaM006pa30BaHI/IIO,
HCCIIeN0BATEIbCKOM ACATCIIbBHOCTH, K OCO3HAHHOMY BLI60py
HaIpaBJICHHOCTU U YPOBHSA O6yquHﬂ B IIaJ'IBHefIH.IeM;

- (I)OpMI/IpOBaHI/IC OTBCTCTBCHHOI'O OTHOIICHHUA K YUYCHHUIO,
TOTOBHOCTH u CIIOCOOHOCTH K CaMOpPa3BUTHUIO u



caMo00pa30BaHUI0 HAa OCHOBE MOTHBALMM K OOYYEHHIO U
MO3HAHUIO, BBIOOPY NPOPHILHOrO OOpa3oBaHWs HAa OCHOBE
uHbOpMAlUM O CYHIECTBYIOIIUX TNPOQEeccusx ¢ JHYHBIX
npoQeCCHOHATBHBIX MPEANOYTCHUH, 0CO3HAHHOMY MOCTPOCHHUIO
WHJMBHAYyAIbHOW 00pa3oBaTeIbHON TPAGKTOPUU C YUETOM
YCTOWYMBBIX TIO3HABATEIILHBIX HHTEPECOB;

4. ®uU3N4ecKOro BOCIUTAHUS W (GOPMHUPOBAHHS KYJIbTYPHI
310pOBbA

- OCO3HaHUS LEHHOCTH XHM3HH, OTBETCTBEHHOTO OTHOIIEHHS K
CBOEMY 3I0pOBBIO, YCTAaHOBKM Ha 3I0POBBIA 00pa3 KHU3HH,
OCO3HAHMS TOCTEICTBUI W HENPHATHS BPEIHBIX IPUBBIUEK
(ynotpebnenus aJIKOT0J14], HapKOTHKOB, KypeHus),
HEOOXOJIMMOCTH  COOJIIOJIEHUST MpaBuil  O€30MacHOCTH NP
oOpamieHny ¢ XMMHYECKHMH BEUIECTBAMU B OBITY M peallbHOM
KHU3HU;

- (opmupoBaHMe TMOHWUMAHUA IIEHHOCTH 3JI0POBOTO U
0e301macHOTO obpaza KU3HH, YCBOCHHE paBUI
MHIUBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBEICHUS B
Ype3BhIYANHBIX CHUTYalUsX, YTPOXKAIOIIUX >KU3HU M 3/10POBBIO
IO,



5. TpymoBoro BocnuTanuss U  NPodecCHOHATBHOIO
caMoonpe/ea1eHust

- KOMMYHHKaTHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO
MI0JIE3HOM, Yy4eOHO-UCCIIE0BATENbCKOM, TBOPUYECKOM M JpPyrux
BUJIaX JESITEIBbHOCTH; HMHTEpPeca K IPAKTUYECKOMY H3YUEHUIO
npodeccuii ¥ Tpyaa pazIMYHOTO POJa, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUS] TPEIMETHBIX 3HAHUU 10 XUMHH, OCO3HAHHOIO
BbIOOpA UHIUBUAYATbHON TpaeKTOpUU MPOJOJIKEHUS
00pa3oBaHUs C yUETOM JINYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K
XUMHH, OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH.

- ¢opMHupoBaHHWE TIO3HABATEILHOW U  HHPOPMAIMOHHOM
KYJIbTYpbl, B TOM YHCJIE Pa3BUTUE HABBIKOB CaMOCTOSITEIILHOM
paboThl C Y4eOHBIMH TIOCOOWSMH, KHHUTAMH, JOCTYIMHBIMHU
MHCTPYMEHTAMH u TEXHUYECKUMU CpeacTBaMu
MH(OPMALMOHHBIX TEXHOJIOTUH;

6.9K0J10rH4ecKoro BOCHUTAHUA

- DKOJIOTHYECKH IIeJIeCO00Pa3HOTO0 OTHOWICHHSI K TPUPOJC Kak
UCTOYHHUKY >KM3HH Ha 3emJie, OCHOBE €€ CyYIIEeCTBOBaHMS,
MMOHUMAaHMsI IIECHHOCTH 3[I0POBOTO W Oe30macHOro o0pas3a >KU3HH,
OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHHS IIEHHOCTH COOJIOICHUS
npaBUi 0E30TAaCHOTO TMOBEACHHUS TpU PabdOTe C BEHISCTBAMH, a
TaKXKe B CUTYAIHSIX, YTPOXKAIOIINUX 3I0POBBIO M KHU3HH JFOJICH;

- CIIOCOOHOCTHU MMPUMCHATH 3HAHUS, ITOJIYHAaCMBbIC IIPU U3YUCHUU
XUMUH, IJI1 PCHICHHA 3alda4d, CBsIA3aHHBIX C OKPY)KaIOHICﬁ
HpHpOI[HOﬁ cpe,uoﬁ, IMOBBIIICHUA  YPOBH: 9KOJIOTHYECKOM
KYJIbTYPbl, OCO3HAHUIA rJ100aJIbHOTO XapaKTepa 3KOJOTHYCCKHUX
HpO6JICM u HyTeﬁ HX peHICHUS IMOCPCACTBOM METOJOB XUMHHU;

- OKOJIOTHYECKOT'O MBINIJICHUS, YMCHUS PYKOBOACTBOBATHCA UM

- B I[IO3HABATEJIbHOW, KOMMYHHUKAaTUBHOW W COLMAIBHOU
MPaKTHUKE.

(dhopMHUpOBaHHE OCHOB DJKOJOTHYECKOTO CO3HAHHS Ha OCHOBE
MPU3HAHKUS LEHHOCTH >KU3HM BO BCEX €€ TMPOSIBICHUAX U
HEOOXOJIMMOCTH OTBETCTBEHHOTO, OEpEXHOT0 OTHOIIEHUS K
OKpYKarollen cpene;



MeranpeaMeTHBIMU pe3y/ibTaTaMH OCBOCHHS OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHUsl SBISIOTCS:

1. OBJIQJICHUE HAaBBIKAMU CAMOCTOSITEJILHOTO IPUOOpPETEHUs] HOBBIX 3HAHUIA,
OpraHu3anuy y4eOHOH IesTeIbHOCTH, IIOUCKA CPEACTB €€ OCYIIECTBICHHUS;
2. YMEHME  IUIAHUPOBATh  IYTM  JOCTHXKEHMsI 1€l Ha  OCHOBE

CaMOCTOSITEJIBHOTO ~ aHAJIM3a YCJIOBUM M CPEACTB UX JIOCTH)KEHHUS, BBLAEIATH
JIbTEpPHATHBHBIE CHOCOOBI JOCTIDKEHHS 1M W BBIOMpaTh Hambojee >(PQEeKTHBHBIHN
croco0, OCYIIECTBIATH IMO3HABATEIbHYIO pPE(ICKCHIO B OTHOUICHHM JCWCTBUH 110
pelIeHNI0 YUeOHbIX U MO3HABATENbHBIX 33/a4.

3. YMEHHME IOHMMAaTh IMpOOJIEMY, CTaBUThb BONPOCHI, BBIIBUrATh TMIIOTE3Y,
JlaBaTh OIpPEJEICHNE TIOHATHSM, KIacCH(UIMPOBATh, CTPYKTYpHpPOBATh MaTepuall,
MIPOBOJUTH 3KCIIEPUMEHTHI, apryMEHTUPOBATH COOCTBEHHYIO MO3HUIUIO, (OPMYIHUPOBATH
BBIBOJIbI M 3aKJIFOUEHNS;

4. YMEHHME COOTHOCHTH CBOM JIEHCTBUSI C IUIAHMPYEMBIMH pe3yJIbTaTaMH,
OCYILIECTBIISITh KOHTPOJb CBOEH JESITENbHOCTH B IPOLIECCE NOCTUKEHHUS pe3yibTara,
OTPEENATh CIOCOObl NEHCTBUII B paMKax NpPEUIOKEHHBIX YCIOBUH MU TpeOOBaHMIA,
KOPPEKTUPOBATH CBOU ACHCTBUS B COOTBETCTBUM C U3MEHSIOIICICS CUTYyallUEH;

5. (dbopmMupoBaHNE W PA3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIIOJIH30BAHMS
WHCTPYMEHTOB U TEXHUUYECKUX CPEACTB MH(POPMAIIMOHHBIX TEXHOJIOT UM (KOMITBIOTEPOB U
MpOrpaMMHOTO  oOecredeHus)  KaKk  HMHCTPYMEHTAJIbHO  OCHOBBI  Pa3BUTHUSA
KOMMYHHMKATHUBHBIX U MIO3HABATEIbHBIX YHUBEPCATBHBIX Y4EOHBIX JEHCTBHIA;

6. YMCHHE CO3/JaBaTb, NPHUMCHATL U HpeO6paSOBBIBaTB 3HAaKH U CHMBOJIbI,
MOJECIN U CXEMbI IJIA PCIICHUS yqe6HBIX 1 II03HABATCJIbHBIX 3a/1a4,
7. yMEHHUE H3BJIEKaTh WH(POPMAIUIO W3 PA3TUYHBIX MCTOYHHUKOB (BKIIFOYAS

CpeacTBa MaccoBOW MH(OPMAIMK, KOMIIAKT-IUCKHM Yy4eOHOTO Ha3HAYEHHsSI, PECypChl
HNHuTtepuera), cBOOOTHO TOJIb30BATHCS CIPABOYHOM JIMTEPATypOl, B TOM 4HCIIC W Ha
ANIEKTPOHHBIX HOCHUTENSIX, COOJIIOAaTh HOPMBI HHGOPMAIMOHHOW H30MPATEIbHOCTH,
ITHKU;

8. yYMEHHE Ha IMPAKTHKE MOJIb30BATHCS OCHOBHBIMU JIOTUYECKUMHU MPHUEMaMH,
METO/JaMU  HaONIOEHUs, MOJCIUPOBAaHUS, OOBACHEHUS, peleHus mpodieM,
MIPOTHO3UPOBAHUS U JIP.;

9. YMEHHME  OpraHH30BBIBATH  CBOK  JKM3Hb B COOTBETCTBHH  C
MIPE/ICTaBICHUSIMU O 3JI0pOBOM 00Opa3e KW3HM, MpaBax U OO0SI3aHHOCTAX IPaKIaHHUHA,
LEHHOCTAX OBITHS, KYIbTYPhI M COLIMAIBHOTO B3aUMOCHCTBHUS;

10. YMCHHC BBIIIOJHATE IMO3HABATCIIBHBIC W IPAKTHYCCKHUE 3aJaHHsA, B TOM
YUCJIC IIPOCKTHELIC,
11. YMCHHE CaMOCTOATCIIBHO U ApIr'yMEHTUPOBAHHO ONEHUBATh CBOU ﬂeﬁCTBHH

U JCUCTBHS OJHOKJIACCHUKOB, COJICPKATEILHO OOOCHOBBIBAas IPAaBHIBHOCTh WIIU
OIMOOYHOCTh pe3yJbTaTa M CHOCO0a JIEHCTBUS, aJeKBaTHO OLCHHBATh OOBEKTHBHYIO
TPYJHOCTh Kak Mepy (aKTHYECKOro WJIM MPEAIoaraeMoro pacxojia pPecypcoB Ha
pelIeHne 3ajavd, a TAaKKe CBOM BO3MOXKHOCTU B JOCTHKCHUH ILIEIH OIPEICIICHHON
CJI0’KHOCTH;

12. ymenue pabGotarb B rpymnne — 3((EKTUBHO COTPYAHUYATH H
B3aMMO/IECTBOBATh HAa OCHOBE KOOPJIMHALIMU PA3IMYHBIX TO3MLUH INpHU BBIPAOOTKE
o011ero pemeHust B COBMECTHOM JA€ATeNbHOCTH; CIIyIIaTh HapTHepa, GopMyJInpoBaTh U
apryMeHTHpPOBaTh CBO€ MHEHHE, KOPPEKTHO OTCTauBaTh CBOIO TMO3ULHUI0 U
KOOPAMHUPOBATh €€ C TMO3MLMHU MapTHEPOB, B TOM YHUCIIE B CHUTYal[MM CTOJKHOBEHUS
UHTEPECOB; MPOAYKTUBHO pa3pemaTh KOH(QIMKTBI Ha OCHOBE yd4eTa HHTEPECOB H
MO3UIMKA BCEX €ro Yy4YacTHUKOB, IIOMCKAa W OIEHKHM albTepHATUBHBIX CHOCOOOB
paspenieHns KOHQJIUKTOB.

IIpeaMeTHBIMU pe3yJbTATAMH OCBOCHHUS OCHOBHOM 00pazoBaTEeNbHOM MpPOTpaMMBI
OCHOBHOTO 00111ero 00pa3oBaHUs ABISIOTCS:



1. popmupoBanue mEpBOHAYAIBHBIX CHUCTEMAaTU3UPOBAHHBIX MPEACTABICHUHA O
BEIIECTBAX, MX IMPEBPALICHUAX W TPAKTUYECKOM NPUMEHEHHH; OBJAJICHHE MOHATUHHBIM
anmapaToM ¥ CUMBOJIMUYECKUM SI3bIKOM XUMHUH;

2. 0co3HaHWE OOBEKTHMBHO 3HAYMMOCTH OCHOB XMMHUYECKOM HAayKH Kak o0jacTu
COBPEMEHHOTO  €CTECTBO3HAHMS, XHUMHYECKHX  TPEBpALCHHA  OPraHUYECKHUX U
HEOPraHMYECKUX BEIIECTB KAaK OCHOBBI MHOTHX SIBICHHH XMBOW M HEXHBOW TNPHUPOJIHI,
yriryOJIeHHe IPeACTaBICHUN O MaTepHabHOM €IMHCTBE MUPA;

3. OBIIaJICHWE OCHOBAMH XMMHUYECKOH IPaMOTHOCTH: CIIOCOOHOCTBIO aHATU3UPOBATH
U OOBEKTHBHO OILICHMBATh J>XU3HCHHBIC CUTYallMH, CBS3aHHBIE C XHMHEH, HaBBIKAMHU
0e3omacHOrO OOpaimieHusi C BEIIECTBAMH, HCIIOJIB3YEMbIMH B IIOBCEIHEBHOW IKU3HH,
YMEHUEM aHAJIM3UPOBATh U TUIAHUPOBATH IKOJOTMYECKH O€30TacHOE MOBEICHHE B IEISAX
cOepeXeHUs 3/10POBbs U OKPYKAIOLLEH CPe/Ibl;

4. popmupoBaHHE YMEHMI yCTaHaBIUBATh CBSI3U MEXJY pPEealbHO HAOII0aeMbIMHU
XAMHUYECKUMHU SIBJICHUSMH W TPOIECCaMH, MPOUCXOSIIIUMU B MHUKPOMHUpPE, OOBICHATH
MPUYMHBI MHOTOOOpAa3Ms BEIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHS, a
TaK)Xe 3aBHCUMOCTh TIPUMEHEHUS BEIECTB OT UX CBOWCTB;

5. mpuoOpeTeH sl OTbITa UCIIONIb30BAHUS PA3TMYHBIX METOJIOB M3YYEHUS BEIECTB;
HAOIOIEHUST 32 WX TMPEBpAIICHUSIMA TIPU TIPOBEICHUH HECIOXKHBIX XUMHUYECKUX
SKCIIEPUMEHTOB C UCMOIb30BaHUEM JIAOOPATOPHOTO 000PYIOBAHUS U TPHOOPOB;

6. yMeHHe OKa3bIBaTh IEPBYIO IMOMOMNIb TPU OTPABJICHUSAX, OXKOTaX W JPYTUX
TpaBMax, CBSI3aHHBIX C BEMIECTBAMH U JIA0OPATOPHBIM 000PYIOBaHUEM;

7. oBiajzeHue npueMaMu pabOThl ¢ HHPOpPMAIMEN XUMUYECKOTO COIEpKaHUS,
MIpe/ICTaBICHHON B pa3HO QopMme (B BUIe TekcTa, popmyn, rpa@uKoB, TAOIUYHBIX JaHHBIX,
cxeMm, ¢otorpaduii u ap.)

8. co3manme OCHOBHI IS (POPMHUPOBAHMS WHTEpPEca K PACIIUPEHUIO U YIIyOJeHUIO
XMUMUYECKUX 3HaHMW W BBIOOpa XMMHH Kak HPOQWIBHOIO IMpeaMeTa IpU Hepexojae Ha
CTYIIEHb CpeaHero (MOJHOT0) obmiero oopa3oBaHus, a B TajdbHEHIIIEM U B KadecTBE Chepsl
cBO€ IPO(ECCHOHATIBHOM 1EATEIbHOCTH;

9. dopmupoBaHHE MNpEACTABICHUN O 3HAYEHUM XUMHUYECKOH HAyKl B pELICHUU
COBPEMEHHBIX 3KOJOIMUECKUX MpoOIeM, B TOM YMCJE B MPEIOTBPAIIEHUN TEXHOTEHHBIX U
9KOJIOTUYECKUX KaTacTpod.

BbINMyCKHUK HAYYUTCS:

® XapaKTepHU30BaTh OCHOBHBIE METOJbl TIO3HAaHMs: HAOIIOAEHUE, HU3MEpEHHe,
9KCIIEPUMEHT;

® OIMCHIBaTh CBOWCTBA TBEPIbIX, JKHIKHUX, Ta3000pa3HbIX BEIIECTB, BBIACIAA HX
CYIIECTBEHHbIE PU3HAKHY;

® pacKpbIBaTb CMBICI OCHOBHBIX XHUMHUYECKUX IOHITUH «aTOM», «MOJEKYJIay,
«XMMHYECKMH DIIEMEHT», <«IIPOCTOE BEILECTBO», «CIO0XKHOE BELIECTBO», «BAJIECHTHOCTHY,
«XMMHYECKas PeaKlys», UCHOJIb3ys 3HAKOBYIO CUCTEMY XUMUH;

® pacKpbIBaTb CMBICJI 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, NOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPHH;
pa3nuyaTh XUMHUYECKHEe U (PU3HUECKHE SIBIICHMUS;
Ha3bIBaTh XUMUYECKHE HJICMEHTHI;
OTIpeNIeNATh COCTaB BELIECTB M0 UX (hopMmyram;
OTIpeNIeNATh BAJIEHTHOCTh aTOMa HJIEMEHTA B COEAMHEHHSIX;
OTIpeNIeNATh TUIl XUMUYECKUX PEaKLIUi;
Ha3bIBaTh IPU3HAKU U YCIOBHSI MPOTEKAHUSI XUMUYECKUX PEaKIIHii;
BBISIBJIATH NIPU3HAKU, CBUJIETEIBCTBYIOIIME O MPOTEKAaHUM XMMUYECKON PEeaKkLuu MpU
BBITMIOJTHEHUN XMMHUYECKOTO OIIBITa;

® COCTaBJISATH POPMYJIBI OMHAPHBIX COETUHEHUH;

® COCTaBIISITh YPAaBHEHMS XMMUYECKUX PEaKIuii;



coOmoaaTh nmpasuiia 0€30MacHOi PadoThl IPU MPOBEICHUU OTIBITOB;
MOJIb30BaThCS TA00PATOPHBIM 000PYIOBAHUEM U TIOCYAOH;
BBIYUCISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;
BBIYHCIISATE MACCOBYIO JIOJTI0 XUMUYECKOTO 3JIEMEHTA 10 POPMYIe COSAMHCHNUS,
BBIYUCIIATH KOJIMYECTBO, 00BEM HIIM MAcCCy BEIECTBA IO KOJIUYECTBY, 00bEMY, Macce
peareHTOB WJIH MPOJAYKTOB PEaAKIIHH;

® XapakTepHU30BaTh (PU3UICCKHEC U XHMHUCCKHAE CBOMCTBA MPOCTHIX BEHMIECTB: KUCIOPOIA
1 BOJIOPOJA;

® [I0Jy4YaTh, COOMPATH KUCIOPOI ¥ BOAOPOL;
pacrmo3HaBaTh OMBITHBIM MYTEM Ta3000pa3HbIE BEIIECTBA: KUCIOPO/I, BOJOPO;
pacKpbIBaTh CMBICT 3aKOHAa ABOTApO;
PacKpbIBaTh CMBICI IOHATUHN «TEIMI0BOM 3(PPEKT peakun», «MOJISIPHBIA 00BEM»;
XapaKTepU30BaTh (PU3NUECKUE U XUMUYECKHE CBONCTBA BO/IBI;
PacKpbIBaTh CMBICI MIOHSTUS «PAaCTBOPY;
BBIYUCIISTH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;
IIPUTOTOBJIIATH PACTBOPHI C ONPEACIICHHON MacCOBOM J10JI€M pACTBOPEHHOTO BELIECTBA;
Ha3bIBaTh COCTMHEHUS M3yYEHHBIX KJIACCOB HEOPTAaHMUECKHUX BEIIECTB;

® XapakTepu3oBaThb (U3MYECKHE ¢ XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOpPraHWYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBaHUM, COJIEH;

® ONpEAETATh MPUHAICKHOCTD BEIIECTB K OMPEACIEHHOMY KJIaCCy COSAMHEHU;

® COCTaBJATH (POPMYIIBI HEOPTAaHUYECKUX COSTUHEHNN N3YyYEHHBIX KIIACCOB;

® TIPOBOJUTH OIIBITHI, TOATBEPKIAIONINE XUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
HEOPraHMUYECKUX BEIECTB;

® pAacCIiO3HaBaTh OMBITHBIM ITYTEM PACTBOPHI KUCIOT U LIEI0YEH 10 U3MEHEHUIO OKPACKH
MHIMKATOPa;

® XapaKTepHU30BaTh B3aUMOCBS3b MEX/y KJIacCaMU HEOPTaHUYECKUX COEeIMHEHUM;

e packpbiBaTh cMmbica [lepuonnueckoro 3akona J[.M. Menaeneena;

® OOBICHATh (DU3UYECKUN CMBICT aATOMHOTO (MOPSIAKOBOTO) HOMEpPAa XUMHUUYECKOTO
AJIEMEHTa, HOMEPOB I'PYIIHI U Nieproia B nepuoanyeckoil cucreme .M. Menzaeneena;

e OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CTPOEHHsSI aTOMOB, CBOMCTB 3JIEMEHTOB B
rpeienax MajbIX MePUOJIOB U IIaBHBIX MOATPYIII;

® XapaKTepHU30BaThb XMMHYECKHE AJIEMEHTHI (0T BOJAOPOJA 10 KallbliMsi) Ha OCHOBE UX
MoJIOKeHUss B Tmepuoanueckoi cucreme JI.M. MeHneneeBa M OCOOEHHOCTEH CTPOCHHUS WX
aTOMOB;

® COCTaBIISITh CXEMbI CTPOCHUS aTOMOB MepBbIX 20 3IeMEHTOB NEPUOAUYECKON CUCTEMBI
J.1. MeHnpaeneena;

® pPAaCKpBIBaTh CMBICH MOHATHI: «XUMUYECKas CBS3bY, «IIIEKTPOOTPHUIATETLHOCTY;

® XapaKTepu3OBaThb 3aBHCHUMOCTh  (PU3UYECKMX CBOWCTB  BEIIECTB OT  THIMA
KPUCTATTNYECKON PEIIeTKH;

® ONpPEAENsATh BUJ XUMUYECKOHN CBA3M B HEOPraHUUECKUX COCUHEHUSAX;

e 1U300pakaTb CXEMBbI CTPOCHHSI MOJIEKYJ BEHIECTB, 0Opa30BaHHBIX pPa3HBIMU BUIAMHU
XUMHUYECKUX CBSI3CH;

® pAcCKphIBaTh CMBICI TIOHATUH «HOH», «KATHOH», «AHUOHY», «DIEKTPOIUTHI»,
«HEINIEKTPOJHUTHLY, «ANEKTPOTUTUYECKAS AUCCOIUALINS, OKUCIUTENbY, «CTENEHb OKHCICHUS
«BOCCTAaHOBUTEIbY, KOKHCIEHUEY, «BOCCTAHOBIICHUEY;

® OIpEAeNsATh CTENEHb OKUCIEHUS aTOMa JIEMEHTa B COEIUHEHNUU;

® pacKpbIBaTh CMBICI TEOPHUH JIEKTPOJIUTUUECKON TUCCOIUALIUY;

® COCTaBJISITh YPABHEHMS DJIEKTPOIUTHUECKON TUCCOIMALIMN KUCIIOT, IIEJ0YEeH, COJIeH;

e OOBSCHATH CYIIHOCTh TIpoIlecca DIEKTPOIUTHUYECKON TUCCOLMAIMN W peaKiui
MOHHOTO 0OMEHa;



COCTABJIATDH MOJHBIE U COKpAIlleHHbIC HOHHBIC YPAaBHEHUS peakiiyu oOMeHa;
OTIPENIENATh BO3MOXKHOCTD ITPOTEKAHMSI PEaKIIMii HOHHOTO OOMEHa;
IIPOBOJUTH PEaKLUH, IOATBEPKAAIOIINE KAUECTBEHHBIH COCTAaB Pa3IMUHBIX BEIIECTB;
ONPEEIATh OKUCINUTENND U BOCCTAHOBUTEIb;
COCTaBJISATh YPABHEHMSI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINIA;
Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOH peaKIlnm;
KJIaccu(UIMPOBATh XUMUYECKHE PEAKLIUH 110 Pa3IMIHBIM IPU3HAKAM;
XapaKTepU30BaTh B3aMMOCBS3b MEXAY COCTaBOM, CTPOEHHEM U CBOICTBaMH
HEMETAIJIOB;

® IPOBOJUTH ONBITHI MO MOJYYEHHUIO, COOMPAHHUIO U H3YYEHHIO XHMHUYECKUX CBOMCTB
ra3o000pa3HbIX BEILIECTB: YIVIEKUCIOTO ra3a, aMMHUaKa;

® pAacCIIO3HaBaTh ONBITHBIM IIyTEM I'a3000pa3HbIe BEIIECTBA: YIJIEKUCIbIN ra3 1 aMMHUaK;

® XapaKTepHu30BaThb B3AaUMOCBSI3b MEXJIYy COCTaBOM, CTPOEHHEM U CBOWCTBaMHU
METaJJIOB;

® Ha3bIBaTh OpraHUYECKUE BEIECTBA MO WX (opMyle: MeTaH, 3TaH, STHIIEH, METaHOJI,
9TaHOJ, TJIMLEPHUH, YKCYCHas KHCJIOTa, aMUHOYKCYCHas KHCJIOTa, CT€apuHOBas KHCIOTa,
OJIEMHOBAs KUCJIOTA, [JIFOK03a;

® OIICHMBATh BIIMSHUE XUMHUYECKOTO 3arps3HEHUs OKpYXKAIOUIeH cpelapl Ha OpraHu3M
YeJlI0BEeKa;

® TPaMOTHO OOpalIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM KU3HU

e OMmpeensiTh BO3MOXXHOCTb TMPOTEKaHUS peakUuidl HEKOTOPBIX MpeAcTaBUTENEH
OpraHMYECKUX BEIIECTB C KUCIOPOJOM, BOJOPOJOM, METAJIIAMH, OCHOBAHUSIMH, TaJIOT€HAMH.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCSH:

® BBIJIBUraTh U NIPOBEPATH HKCIEPUMEHTAIBHO THIOTE3bl O XMUMHUYECKHUX CBOKCTBAaX
BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYMNAaTh B XUMHUYECKUE PEAKIUHY,
0 XapakTepe U NPOAYKTaX pa3IMYHbIX XUMUYECKUX PEAKIIMIi;

® XapaKTEepH30BaTh BEUIECTBA MO COCTABY, CTPOEHUIO M CBOMCTBAM, YCTAHABIMBATH
MIPUYMHHO-CJIECTBEHHBIE CBA3U MEXIY JAaHHBIMH XapaKTEPUCTUKAMH BEIIECTBA;

® COCTaBJIATh MOJIEKYJIIPHBIE U TIOJIHBIE HOHHBIE YPABHEHHUSI IO COKPAILlEHHBIM HOHHBIM
YPAaBHEHUSM;

® IPOrHO3MPOBATH  CHOCOOHOCTH  BEIIECTBA  MPOSIBIATH  OKUCIMTEIbHBIE — WIIU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C Y4E€TOM CTEIIEHEH OKHCJIEHUS 3JIEMEHTOB, BXOJSIIMX B €ro
COCTaB;

® COCTaBIATh  YpPaBHEHUsS  pEakUWid, COOTBETCTBYIOLIMX  IIOCJIEN0BATEIIBHOCTU
MpEBpaIICHUI HEOPraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB;

® BBIJBUraTh U IPOBEPATh IKCIEPUMEHTAIBHO TMIIOTE3bl O pe3ylbTaTax BO3IACHCTBUSA
pa3nuyYHbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTU XUMUUYECKOM peaKiuu;

® JCMOJb30BaTh MPHOOPETEHHBIC 3HAHUS AJIsl SKOJOTHYECKU IPAaMOTHOTO MOBEACHUS B
OKpYXalollen cpese;

® JCMOJb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIUU MPU BHIMOJHEHUH MTPOEKTOB
U y4eOHO-MCCIeIOBaTEeIbCKUX 3a/ad IO H3YyYEHHMIO CBOMCTB, CIOCOOOB TMOJy4eHHUS U
pacrno3HaBaHMs BEILIECTB;

e 00BEKTUBHO OIICHUBATh HH(OPMAIIHIO O BELIECTBAX U XUMHUECKUX MpoIleccax;

® KPUTHYECKH OTHOCUTBbCS K TICEBJOHAYyYHOH WH(pOpMAIMK, HEA0OPOCOBECTHOM
peKiiaMe B Cpe/IcTBaX MaccoBOM MHGpOpMaLny;

® OCO3HAaBATh 3HAYCHHE TEOPETUYECKMX 3HAHUM 10 XUMHUHM M IPAKTHYECKON
JESITEIbHOCTH YEJIOBEKA;

® co3JaBaThb MOJIENIM M CXEMbl JJIsl pelIeHUs Y4eOHbIX M T03HABAaTENbHBIX 3aj]ady;
MOHMMaTh HEOOXOAMMOCTb COONIONEHHs TNPEANUCAHUM, NpeAaraéMblX B MHCTPYKLIHUAX I10
MCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U JIP.



2. COOEPXAHUE YYEBHOI'O NIPEAMETA 8 kiacc

Paznen 1. OcHOBHBIE MOHATHS XUMHU (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX NPeACTABJIEHHI)

[Ipenmer xumMun. XuMHUs Kak 4acTh €CTECTBO3HaHUsA. BemecTBa u ux cBoiictBa. Meronbl mo3HaHUs B
XMMUU: HaOmoaeHue, skcnepuMent. [lpuémbl OesonmacHoil paboTel ¢ 000pYIOBaHUEM W BELIECTBAMH.
CrtpoeHue MmiIaMeHHu.

Uucteie BemectBa M cMmecd. CrmocoObl OYHMCTKM — BEIIECTB: OTCTauMBaHWe, (DUILTPOBAHMUE,
BHITIAPUBAHKE, KpuUcmMamuzayus, oucmuniayus'. Ouznueckue M XUMHYECKHE SBIEHHS. XUMHUECKUE
pCaKuuru. HpI/ISHaKI/I XUMHUYECCKHUX peaxum?l " YyCJIOBHA BOSHUKHOBCHUSA U TCUCHUA XUMHNYCCKUX peaKuHﬁ.

ATOMBI, MOJIEKYNbl ¥ HOHBI. BelecTBa MOJNEKYJISpPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS.

Kpucrannmueckne u aMopQHbIE BellecTBa.
Kpucramnuueckue pemérky: HOHHasA, aTOMHas U MOJIEKYJIsipHasi. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THIIA
KpUCTAJUIMYECKON peléTku. IIpocTeie U CiloKHBIE BeUleCTBAa. XUMHUYECKUH JJIEeMEHT. Mertamnsl U
HeMerawbl. AToMHas eguHuIa Maccel. OTHOcCUTENbHAs aToMHas Macca. J3BIK XUMHH. 3HAKU
XUMHYECKUX 3JIECMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa BelecTB. XuMuieckrue Gopmyiibl. OTHOCHUTENbHAS
MOJIEKyJsipHasi Macca. KadecTBEHHBII ¥ KOJIMYECTBEHHBI COCTaB BeIIeCTBA. BbIUHCICHHS 110
XUMHAYecKUM (popmynaM. MaccoBast JI0Jsi XHMHYECKOT0 JIEMEHTa B CJIO)KHOM BEIIIECTBE.

BaneHTHOCTh XUMHUECKHX dlleMeHTOB. OmpeneneHue BaJGHTHOCTH JJIEMEHTOB 110 (opMmysie
OnHapHBIX coenHeHmit. CocTaBiieHHe XUMHYECKHX (OpMYJ1 OMHAPHBIX COSTUHEHUH 110 BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIpHOE yueHHUe. 3aKOH cOXpaHeHHs Macchl BeriecTB. JKu3Hp u nestensHOCcTh M. B.
JlomoHOCOBa. XMMHUECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEAKIIU.

Kucnopon. Haxoxnenue B npupoze. Ilomydenne kuciaopoga B 1a60paTOpUH U MPOMBIIUIEHHOCTH.
du3uveckne W XUMHUYECKHE CBOWCTBa Kuciopoaa. lopenme. Oxcuasl. IlpumenHenwme Kucimoposa.
KpyroBopor kucnopona B mpupoge. O30H, amtorponust kKuciaopoaa. Bo3ayx m ero cocra. 3amuTa
aTMoc(epHOr0 BO3TyXa OT 3arpsS3HEHUH.

Bomopoa. Haxoxnenune B mpupone. [lomyuenwe Bogopoma B J1abopaTopud W TMPOMBIILIEHHOCTH.
du3uveckne U XMMUYECKHE CBOWCTBa Boaopoaa. Bomopom — BocctaHoBuTenb. Mepsl Oe30macHOCTH
ipu pabote ¢ BogopoaoM. [Ipumenenne Bogopoaa.

Bona. Merojib! onpenieneHus coctaBa BoJsl — aHalu3 U cuHTe3. dusnueckue cBoiicTBa Boabl. Boja B
MIPUPOJIE M CHOCOOBI €€ OYMCTKH. Alpammsi BOIbl. XHUMHYECKHE CBOWCTBA BOABI. [IprmMeHEHWE BOIEBI.
Bona — pactBoputenb. PacTBopuMOCTh BelllecTB B Bojie. MaccoBast 107151 paCTBOPEHHOTO BEILIECTBA.

KomnuectBennrpie oTHOmeHusi B xumuu. KonmuectBo BemectBa. Momb. MomspHas macca. 3akoH
ABoragpo. MossipHbiii 00bEM ra3oB. OTHOCHUTEIbHAS IUIOTHOCTH ra30B. OOBEMHBIC OTHOIIECHHUS Ta30B
[pU XUMHYECKUX PEAKLUIX.

Baxxneiimme xraccel HeOpraHMYecKnX coequHerui. OKCcuapl: coctas, kiaccupukanus. OCHOBHBIE U
KUCIIOTHBIE OKcuapl. HoMeHknaTypa okcuoB. PU3HYECKME U XUMUYECKUE CBOMCTBA, IMOJNYyYEHUE U
MPUMEHEHUE OKCHUJIOB.

I'mppokenapl. Knaccudukamust rumpokcumoB. OcHoBanmsa. Cocras. ll€nmoun m HepacTBOpUMBIE
ocHoBaHMs. HomeHknaTypa. @u3nyeckue 1 XUMUYECKHE CBOMCTBA OCHOBaHUI. Peakuus HedTpaniu3aum.
[lomydenne u mpuMeHeHne OCHOBaHUI. AM(DOTEpHBIE OKCHUIBI U TUIAPOKCHIBL.

Kucnorer. CocraB. Knaccuduxanna. Homenknatypa. @uszndeckne 1 XUMHYECKAE CBOMCTBA KHCIOT.
BrITecHUTENBHBIN PsiJl METAIIIOB.

Comu. CocraB. Knaccupukanmsa. Homenkxmarypa. ®dusnueckme cBoiicTBa coneil. PacTBopumocTh
coJseii B Boge. XUMHIeCKHe cBOMCTBa conell. CriocoObl momydenus coneid. [Ipumenenne comeid.

I'enernueckast CBSI3b MEXAY OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COECAMHEHUM.

I[IpakTuyeckue padboTbi:

IIpakTuyeckas padora 1. [Ipuemsr oOpamenus ¢ o0opynoBaHreM U BelecTBaMu. CTpOeHHE TJIaMEHH.
IIpakTHyeckas padora 2. OuncTKa 3arps3HEHHON TOBAPEHHOM COJH.

IIpakTuyeckas padora 3 [lonrydenue u cBoiicTBa KHCIOPOAA.

IIpakTuyeckas padora 4 [lonydenue Bogopoaa 1 UCCIIEOBAHNE €r0 CBOICTB.

IIpakTuyeckas padora 5 [IpuroToBieHre pacTBOPOB CoNel ¢ ONMpeeIeHHON MaCCOBOM JToMeit
PacTBOPEHHOIO BEIIECTBA.

IIpakTuyeckas padora 6

Pemenne sxcnepuMeHTanbHBIX 3a/1a4 10 TeMe: « BaykHeilmme Kinacchl HEOPraHMYECKUX COSIUHEHHM.»




JemoncTpannu. O3HaKOMIICHHE € JTa0OPaTOPHBIM 000PYIOBAaHUEM; IIPUEMBI O€30IaCHOIN PaOOThI C HUM.
Crioco0Obl OYMCTKH BEIIECTB: KPUCTAILIH3AIMS, TUCTUILISAIUS.

HarpeBanue caxapa. HarpeBanue mnapaduna. B3ammopelicTBue pacTBOpOB: KapOOHaTa HATpUS H
coistHOM KucIoThl, cynbdara meau (Il) u rugpokcuma Hatpus. B3aumoneiicTBre CBEXEOCakICHHOTO
ruapokcuaa meau(ll) ¢ pacTBopoM IIIFOKO03bI IPU OOBIYHBIX YCIOBUSX U IIPU HArPEBaHMMU.

IIpuMmepbl IPOCTBIX U CIIOKHBIX BEIIECTB B PAa3HBIX aArperaTHBIX COCTOSHHUSX.

[IIapocTepskHEBbIC MOICIN MOJICKYJI MeTaHa, aMMHaKa, BOJIbI, XJIOpPOBOIopoa, okcuzaa yriaepoaa(lV)
MOI[CHI/I KPUCTAJUIMYCCKUX PCUICTOK pa3HOro Tuiia. OHI)ITI)I, MMOATBEPKAAIOIINEC 3aKOH COXPAaHCHUA
MacChI BEIIECTB.

dusnuecKkrue U XUMUYECKUE CBONCTBA Kucioposa. [lonydenue u coOupanue KUciIopoaa METo10M
BBITCCHCHHA BO3AYyXa U MCTOJJOM BBITCCHCHH S BO/BbI.
VY cnoBYs BOSHUKHOBEHHUS U ITPEKPALLIEHUS] TOPEHUSI.
[Tomyuenne o3ona. OnpeneneHre cocTaBa BO3ayxa.

[Tonmyuenne Bomoposa B MpoBepKa BOJOPO/Ia Ha YKCTOTY, TOPEHHE BOIOPO/Ia HA BO3JIyXE U B KHCIIOPOJE,
coOMpaHue BOJOPO/Ia METOIOM BBITECHEHHUEM BO31yXa U BOJIBI
Awnamns Boasl. CHHTE3 BOIBI
B3anMopelicTBre BOJBI C HATPUEM, KATBIIEM, MAaTHUEM, OKCHJIOM KaJbIus, okcuaoM yriaepoaa (IV),
okcugoM docdopa (V) u ucbITaHUE MOTYIEHHBIX PACTBOPOB HHIHKATOPOM.

XuMHudueckue COCAMHCHUA KOJINYECTBOM BEIICCTBA 1 mons.
OO0pa3Iel OKCHUIOB, KUCIIOT, OCHOBAHUHN M COJICH.
Helitpanuzanus 1ea04y KUcjaoTol B IPUCYTCTBUU UHUKATOpPA.
JlabopaTopHble ONBITHI:
O3zHakomIIeHHE ¢ 00pa3IaMu MPOCTHIX (METAJIIBI M HEMETAJUTBI) U CJIOKHBIX BEIIECTB, MUHEPATIOB U
TOPHBIX TIOPOA.
Pasmoxenune ocuoBHOro kapoonarta meau(l1). Peaxiiust 3aMelieHnst MeIH JKETE€30M.
O3HakoMIIeHHE C 00pa3IaMi OKCHIIOB.
Bsaunmoneiictere Bogopoaa ¢ okcumom meau (1)
OmBITHI, MOATBEPKAAIONINE XUMUYECKIE CBOUCTBA OKCHJIOB, KUCIIOT, OCHOBaHHH, aM()OTEPHBIX
TUJIPOKCUIOB U COJIEH.

PacueTnble 3amaun. BrraucieHne OTHOCHUTEIHHOW MOJIEKYJSIPHOW MacChl BEIIECTBA MO (hopmyie.
Breluncnenre MaccoBOM IOM 3J€MEHTa B XMMHYECKOM COCAMHEHHMH. Y CTAaHOBJIEHHE IPOCTEHIIEH
(hopMyIIBI BElIecTBa MO MAaCCOBBIM JIOJISIM DIIEMEHTOB.
du3nveckrne 1 XMMUIECKre CBoKCTBa Kuciopoaa. [lomyduenre u cobnpanue KHCIopoaa METOI0OM
BBITECHEHUS BO3/IyXa M METOJIOM BBITECHEHUS BOJIBL.

YcnoBust BOSHUKHOBEHUS U TIPEKPAILESHHS TOPEHMSL.
[Homyuenne o3ona. OnpeneneHre cocTaBa BO3ayxa.
Haxoxenne MaccoBoO# 10TM pPacTBOPEHHOT'O BEIIECTBA B PACTBOPE.

Brrancnenre Macchl pacTBOPEHHOTO BEIIECTBA M BOIBI JUISI TIPUTOTOBIICHHSI PACTBOPA OTPEeIIeHHON
KOHIISHTPAIIH.

Brrancienus ¢ MCONbp30BaHUEM TOHSTHI «Maccay, «KOITMIECTBO BEIECTBAY, «MOJISIPHAS Maccay,
«MOIIIPHBIA 00BEM»
OObemMHBIEC OTHOIIEHHSI TA30B TIPY XUMUYECKUAX PEaKIUAX.

Paznen 2. Ilepyoauyeckuii 3aKOH U NepHOAUYECKAsi cMCTeMa XuMH4YecKux 3jemenTos /I, HU.
MenpeneeBa. CTpoeHHne aToMa

[lepBoHaYaNTbHBIE TIOMBITKA KJIACCU(MHUKAITMN XUMHUECKUX dJeMeHTOB. [loHATHE O TPpyIax CXOIHBIX
aneMeHTOB. EcTecTBEeHHBIE ceMelCTBa MIEIOYHBIX METAJUIOB U TaJoreHoB. biaropoiHbie rasbl.

Ilepuonnueckuii 3axkon M. M. MengeneeBa. Ilepuoauueckasi cucreMa Kak €CTECTBEHHO-HAy4yHas
KIacCU(pUKAIUS XAMHUYECKUX OJJIEMEHTOB. TabmuuHas QopMa MpencTaBieHUus KIAcCHUPUKAIIH
XUMHYECKUX 3J1eMeHTOB. CTpykTypa Tabmuibl «lleproanueckas cucrema XxuMudeckux snemeHTos J. U.
MenneneeBa» (koporkas ¢opma): A- u b-rpynmel, nepuogpl. Du3HUECKUN CMBICT TMOPSIKOBOTO
3JIeMeHTa, HoMepa Meproja, HoMepa rpynnbl (71 3IeMEeHTOB A-TpyIm).

CtpoeHue atoma: sIIpo W DIIEKTpoHHas oOonouka. CocTaB aTOMHBIX siJep: MPOTOHBI U HEUTPOHBI.
W3oronsl. 3apsan aToMHOrO slpa, MAacCOBOE YHCIO, OTHOCHTENbHas aTomMHas Macca. CoBpemeHHas
(hopMyTHPOBKA MOHITHS «XUMUYECKUH DIIEMEHT».



ONeKTpoHHAs 000J0YKa aToMma: MOHATHE 00 SHEPreTHYECKOM YPOBHE (AJIICKTPOHHOM CJIOE), €ro
EMKOCTH. 3aloJHEHHUE SJIEKTPOHHBIX CIOEB y AaTOMOB JJIEMEHTOB IEPBOTO—TPETHEr0 IEPUOJIOB.
CoBpemMeHHas (OpMyYITHPOBKA TEPUOUICSCKOTO 3aKOHA.,

3HayeHHe TepuoanYecKoro 3akoHa. Hayunwie noctmwkenus J[. W. MennpeneeBa: ucmpaBicHUE
OTHOCHUTENBHBIX aTOMHBIX MAacC, MPEACKa3aHUE CYyIIECTBOBAHUS HEOTKPBITHIX 3JIEMEHTOB, IEPECTAHOBKU
XUMUYECKUX JIEMEHTOB B mepuonnyeckoit cucteme. JKusnp u aesrensuocTs Jl. Y. Menneneesa.

JdemoHcTpanuu.
dusnueckrue CBOMCTBA IMICTOYHBIX METAJUIOB. B3auMoselicTBUe OKCHIIOB HAaTpHsi, MarHus, ¢ocdopa,
CEpBI C BOJIOM, UCCIENOBAHUE CBOMCTB MOIYYEHHBIX MTPOAYKTOB.
B3aumonelicTBrue HaTpusl U Kajus ¢ BOJOM.
®u3nyecKue CBOMCTBA rajOreHOB.
BsaumogelicTBre antoMUHHUS C XJIOPOM, OpOMOM U H070M

Paznen 3. CTpoeHue BenjecTBa

SHCKTpOOTpI/IHaTe.HBHOCTB XUMHNYECKUX DJIECMCHTOB. OcHOBHBIE BHJIbI XUMHYECKOMN CBA3U:
KOBaJICHTHas HEIOJJAPHAsA, KOBaJICHTHAd IMOJApHas, HWOHHAasd. BaneHTHOCTh DJIEMEHTOB B CBETE
aNeKTpoHHOM Teopuu. CTeneHb OKHUCIeHUs. [IpaBuia oOmpeneneHus CTEINEHW OKHUCICHHS 3JIEMEHTOB.
Jemoncrpanuu: CormocrapiieHue (QU3MKO-XMMHUYECKUX CBOMCTB COCIUHEHHMH C KOBAJICHTHBIMH U
HNOHHBIMHU CBA3SIMU.

COJAEPXKXAHMUE YYEBHOI'O IIPE/IMETA 9 knacc

Paznen 1. MHoroo6pasue XMuMH4YeCKUX peaknui

Kinaccudukanuss XMMHUECKUX pPEaKIUi: PEaKUu COCIMHCHHUS, Pa3JIOKEHMS, 3aMEIIeHUs, OOMEHaA.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiui. OKUCIUTENb, BOCCTAHOBHUTENb, MPOIIECCH OKUCIECHUS U
BoccTaHOBIIeHUSI. COCTaBIIEHHE ypaBHEHHH OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUH C MTOMOIIBIO
METO/Ia 3JIEKTPOHHOT 0 OaaHca.

TermoBble 3¢ (GEKTHl XUMHUYECKHX peaKuil. DK30TepPMHUYECKHE U DSHIOTEPMHYECKHE PEaKIUH.
TepMoxumuueckue ypaBHeHUA. Pacy€Tbl 110 TEPMOXUMUYECKUM YPaBHEHUSIM.

CKOpOCTh XMMHYECKHX peakuuid. DaKTopbl, BIMSIOMIAE HA CKOPOCTh XUMHYECKHX PEaKIIH.
[lepBoHavyanmbHOE TIPEACTABIICHHIE O KaTaJH3E.

OO6patumble peakuu. [IoHATHE 0 XUMUYECKOM paBHOBECHH.

XWMUYECKHE PEaKIi B BOTHBIX PACTBOpax. DIEKTPOIHUTH M He- 31eKTponuTsl. Monbl. Katronsr u
aHWOHBL. [ udpamuas meopusi pacmeopos. DIEKTPOIUTHYECKas TUCCOIMAINS KHCIOT, OCHOBAaHHWHN H
coneit. CraObie U CHIIBHBIC AJIEKTPOIUTHI. CTEEHb MUCCOMUAITIU. Peakinn HOHHOTO oOMeHa. Y CIIOBUS
TEUEHWS peaKknuii HWOHHOro oOMeHa [0 KOHIa. XHWMHYEeCKHe CBOWCTBA OCHOBHBIX KIIACCOB
HEOPTaHWYECKHX COEAWHEHUH B CBETE MPEACTABICHHI 00 JIIEKTPOIUTUYECKON OUCCOLUMALNU H
OKHCITUTEITFHO-BOCCTAHOBUTEIBHBIX peakiusix. [lonamue o euoponuse coneu.

IIpakTHyeckue padéoThl.

IIpakTnueckass padora 1. M3ydeHue BIHMAHHA YCIIOBHH IIPOBEACHUS XMMUUECKOM PeaKIMU Ha €€ CKOPOCTh.

IpakTnueckass padora 2. PemeHue skcreprUMEHTANBHBIX 334a4 10 TeMe «CBOHCTBa KHCIOT, OCHOBAHUI
U COJIEH KaK 3JIEKTPOJIIUTOBY.

Jdemoncrpanuu. [IpuMepsl 5K30- U F3HIOTEPMUYECKUX peakuil. BzanmoaeicTBrue IMHKA € COISTHOM U YKCYCHOM
KHCJIOTaMHU.

B3aunmMopelicTBre rpaHyJIMPOBAaHHOIO IIMHKA M LIMHKOBOM IBUIM C COJNISIHOM KHUCIOTOM. B3aumopeiicTBue okcuaa
menu(ll) c cepHO# KMCITOTOM pa3HOI KOHIIEHTPAIIUH MIPH pa3HbIX TeMIiepaTypax. ['opeHue yris B KOHIIEHTPUPOBaHHOM
a30THOM KucIoTe. |'opeHue cephbl B pacIiuIaBIIeHHON CEITUTPE.

HcnpiTanue pacTBOPOB BEMIECTB HA 3JIEKTPUIECKYIO MPOBOJUMOCTH. [IBMKEHHE HOHOB B JIEKTPUIECKOM II0JIE.

JlaGopaTopHble onbIThl. Peakiun oOMeHa MeXay pacTBOpaMH 3JIEKTPOIUTOB.

PacueTHble 3agavdM. Brruucnenuns o TCPMOXUMHUYCCKUM YPABHCHUSIM peaKHHﬁ.



Pasnen 2. MHorooGpa3sue BemecTs

Hemerannsl. ['anorensl. IlonoxxeHne B mepuognYecKo crUCTeMe XMMHUYECKHX 3JEMEHTOB, CTPOCHUE
nx atroMoB. Haxoxnenue B nmpupone. @usndeckue U XMMHUYECKHE CBOMCTBA rajoreHoB. CpaBHUTENbHAS
XapakTepHucTuka rajoreHoB. [lomyuenue u npuMeHeHue ranoreHoB. Xiop. dusnueckne U XUMHUYECKHE
cBoiicTBa xjopa. IIpumenenne xyopa. XmopoBogopoa. Pusmyeckue cBoicTBa. [lomyuenue. ComnsHas
Kucnotra U e€ comu. KauecTBeHHass peakiusi Ha XJIOPHUA-MOHBL Pacrio3HaBaHWe XJIOPHIOB, OPOMHIIOB,
HOJTUIOB.

Kucnopon u cepa. Ilonoxenue B mepuoguueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB, CTPOEHHE HX
atomoB. Cepa. Ammorponusi cepsl. dusnueckne U XxuMuyeckue cBoiicTBa. HaxoxkaeHue B mpupose.
[Ipumenenue ceprl. CepoBomopos. CepoBonoponHas kuciora U e€ conu. KadecTBeHHas peakuusi Ha
cynbdua-uonbl. Oxcua cepoi(IV). ®dusmyeckue u xumudeckue cBoiictBa. Ilpumenenue. CepHucras
kuciaora u e€ conu. KauecrBenHas peakius Ha cynbdur-uonsl. Oxcuj cepwi(VI). CepHas kucniora.
XUMHYECKrE CBOMCTBA pa30aBIeHHON M KOHIIEHTPUPOBAHHOM cepHO KucioThl. KadyecTBeHHas peakuus
Ha Cynb(paTHOHBl. XUMUYECKHE pEAKIMH, JIOKAIMEe B OCHOBE IIOJYYCHHUS CEPHOM KHCJIOThI B
HPOMBINUIEHHOCTH. [IprMeHeHne CEpHOI KUCIIOTHI.

Azor u ¢ocdop. [lonokenne B MepUOJUUECKON CHCTEME XMMHYECKHX 3JIEMEHTOB, CTPOCHUE WX
aToMOB. A30T, (U3MYeCKHe U XUMHUYECKHE CBOICTBA, MONYYeHUE U MpUMeHeHne. KpyroBopor azora B
npupone. AMmuak. @u3nUecKue U XUMHUYECKHE CBOMCTBA amMMHaka, moiy4yeHue, npumeneHue. Comu
aMMOHUS. A30THas Kucjora u €€ cBoicTBa. OKHUCIHUTENBHBIE CBOWCTBA a30THOW KUCIOTHL. [lomydenue
A30THOM KHUCIIOTHI B JIabopaTopuu. XWMHYECKHE PEakIuH, JIeKallie B OCHOBE IOJIY4YEHHs a30THOU
KHCJIOTBI B ITPOMBIIIJICHHOCTH. HpI/IMeHeHI/Ie a30oTHON KucJIOTel. CoOlM a30THOM KHUCIHOTHEI M KX
puMeHeHne. A30THBIE yI0OpeHUSI.

®dochop. Amrorponus  dochopa. Duszmueckre u XUMUUYECKHE CBoicTBa (ocdopa. Oxcua
dochopa(V). DochopHas kuciaora u €€ conu. PochopHbie y1oOpeHHMSL.

Yraepoa u kpemuuii. [lonoxkeHne B MEpUOANYECKON CUCTEME XUMHUYECKUX 3JIEMEHTOB, CTPOCHHUE UX
aToOMOB. YTiiepoa. Amotponus yriepona. OuU3ndecKne U XUMHIECKHE CBOMCTBA yriaepoaa. AmxcopOrus.
VYrapHelii ra3, CBOMCTBa M (DU3HOJIOIMUYECKOE JICHCTBHE HAa OpraHU3M. YTJCKHMCIBIA Ta3. YTojbHas
kuciora u e€ comn. KadecTBeHHass peakius Ha KapOOHAT-MOHBL. KpyroBopoT yriiepoma B TpHPOIE.
OpraHndecKkue COeINHEHUS YIIIepoaa.

Kpemunii. Oxcun kpemuusa(IV). KpemaueBas kuciora u e€ conmu. Cmekno. Llemenm.

Meramnsl. [lonoxkeHne MeTaIOB B IEPHOAMYECKON CHCTEME XUMUYECKUX DJIEMEHTOB, CTPOCHHE HX
aToMOB. Meraimyeckass cBs3b. Dusnueckue CBOHCTBa METALIOB. Psii  aKTHBHOCTHM METAIIOB
(3TTEKTPOXUMHUYCCKUN PsI HAMPSHKEHUH METANIOB). XUMHUYECKHE CBOWCTBA MeTaiioB. OO0mme criocoOb!
roy4denusi MeTasuioB. CriiaBbl METaIIJIOB.

[{enounsie meramuibl. llonokeHne IMIENOYHBIX METAJIOB B NEPHOANYECKON CHCTEME, CTPOSHHE WX
atomoB. Haxoxzaenne B mpupome. Dusmueckre W XWMHUYECKHE CBOWCTBA IIENOYHBIX METAJUIOB.
[IpuMeHeHuE ET0YHBIX METANIOB U UX COCIUHECHUMN.

[{enounozemenbHble MeTaiuibl. lloJoKeHHWe IMIEeTOYHO3EMENbHBIX METAUIOB B  IEPHOJMYECKOi
CHUCTEME, CTpoeHHMe HuX aTtoMoB. Haxoxaenue B mpupojne. MarHuid U KaidblMi, UX BaKHEUIIHE
coenuHeHUs. JKECTKOCTH BOBI M CIIOCOOBI €€ YCTpaHEeHWsI.

Amomunuil. [lonoxeHue antoMuHuUs B IEPUOJUYECKON CUCTEME, CTpOEHHE ero atoMa. HaxoxaeHue B
npupone. Pusndeckne U XUMUYECKHE CBOMCTBa amtoMuHus. [IpuMenenne amromuHAS. AMQOTEPHOCTH
OKCHJIa ¥ THAPOKCHIA ATFOMHUHUSL.

Keneso. [lonoxeHue xene3a B NEPUOIUYECKON cUCTEME, CTpOeHUE ero aroma. HaxoxaeHue B mpupoze.
duznyecKkue 1 XMMUYECKHE CBOMCTBA XKeJe3a. BaxkHele coequHEeHMs JKeme3a: OKCUbL, TUAPOKCUIBI U
comn xene3a(Il) n xene3a(Ill). KauectBennsle peakiun Ha oHk! Fe?* u Fe**.

IIpakTHyeckue padéoThl.

IpakTnuyeckass padora 3. IlonydyeHue cONSTHON KUCIOTHI U U3yYEHUE €€ CBOMCTB.
pakTnueckass padora 4. PemeHue s3xcnepuMeHTANBHBIX 3a4a4 1o TeMe «Kucnopon u cepa»
DpakTnueckass padora 5. IlonyuyeHue aMMHaka U U3y4yE€HUE €ro CBOMCTB

[pakTuyeckas padora 6. Ilomyuenue okxcuaa yranepona(lV) u u3yuenne ero cBOHCTB.
PacnoznaBanue kapOOHATOB.

IIpakTHyeckas paGora 7. PeleHue SKkCIEpUMEHTANBHBIX 33ad MO0 TeMe «MeTausl U Ux
COEIIMHEHU Y.

ﬂeMOHCTpaIII/II/I! ®u3ryecKrue CBOMCTBA rajJoreHoB. HOHy‘{eHI/IC XJIOPOBOAOPOJa U paCTBOPCHUE €I'0 B



BOJIC.
[TomyueHne aMmMuaka u ero pactBopeHue B Boje. O0pasiibl IPUPOAHBIX HUTPATOB U (hochaTos.
Annorporiabie MomuuKanuu cepbl. O0pasibl MPUPOIHBIX CYIb(PHUIOB U CYIb(HATOB.

Mogeny KpUCTaJUTMYECKUX PENIETOK anmasa u rpaduta. O0pasisl MPUPOIHBIX KapOOHATOB U CHIIMKATOB
OO0pa3ibl BAKHEHIIUX COCTUHCHUN HATPUS, Kajwusl, TPUPOIHBIX COCAMHCHUIN MarHus, KallbIus,
aJIOMUHUA, Py )Kene3a. BzauMonelcTBue MIENOYHBIX, WIEIOYHO-3EMEIBHBIX METAJUIOB U AJIFOMUHHUS C
Bojoi. CxkUraHue jkeje3a B KUCIOPOAE U XJIOpeE.

JlabopaTtopHble onbIThbl. BhiTecHEHUE rajioreHaMu JIpyT Ipyra U3 pacTBOPOB UX COCTUHEHUN
B3aumonelicTBue coseil aMMOHUS CO IEI0YaMHU
O3HakoMIIeHHE ¢ 00pa3IaMu Cepbl U €€ MPUPOIHBIX COCTUHCHU.
KavecTBeHHBIC peakiiu Ha cynbQUa- cyabdaT- U CyIbQUT — HOHOB B PACTBOPE.
KadecTBeHHast peakiius Ha YIJIEKUCIbIHM ra3. KadecTBeHHas peakiius Ha KapOOHAT-HOH.
Nzydenune o0pasioB MerauioB. B3aunMoneiicTBre MeTaJIJIOB ¢ pacTBOpaMu colieii. O3HaKOMJICHHUE CO
CBOWMCTBaMH M MPEBpAllICHUSIMU KapOOHATOB W TUApPOKapOoHaTOB. [lonydeHue TUApPOKCHUIA AFOMUHUS H
B3aMMOJCHCTBHE
ero ¢ KHCIOTaMH ¥ mmenoyamu. KauecTBeHHbIe peakiuy Ha HoHbI Fe** u Fe*,

PacuétHble 3amayu. BprancieHns mo XWMHYECKHMM YpaBHEHHSIM Macchl, 00bEMa M KOJIMYECTBA
BEIIeCTBa OJHOTO M3 MPOAYKTOB PEAKIUU II0 Macce MCXOTHOTO BEIIECTBA, 00bEMY HIIN KOTHYECTBY
BEILIECTBA, COJIEPIKAILIET0 ONPEALIEHHYIO JOJII0 TpUMecen

Brruucnenus 1mo XAMHYECKUM yPaBHEHHUSIM MAacCChl, 00bEMa MIIM KOTUIECTBA MCXOIHOTO BEIIECTBA,
00bEMY WJIM KOJIMYECTBY OJJHOI'O W3 IPOAYKTOB PEAKIMH 10 MacCe MCXOJHOrO BEIeCTBa, 00BEMY
WA KOJIWYECTBY BEUIECTBA, COJIEPIKAIIErO ONPEACTEHHYIO OO IpIMecei

Brrancnenrs mo XMMHUYECKMM ypaBHEHHSIM Macchl, 00bEMa WM KOJMYECTBA OAHOTO M3 MPOAYKTOB
peakmuM IO Macce WCXOJHOTO BeIeCcTBa, O0BEMY WM KOJNHYECTBY BEIIECTBA, COAEPIKAIEero
ONpeNeNEHHYIO JIOTI0 MPUMECEN

Paznen 3. Kparkuii 0030p BaKHeHIINX OPraHudecKuX BellecTB

IIpenmer oprannyeckoil xumuu. Heopranmueckue 1 opraHuyecKrue COSUHEHUS. YTJIepo]l — OCHOBA
*u3HU Ha 3emie. OCOOEHHOCTH CTPOEHHS aToMa yIiiepo/ia B OPTaHUYECKUX COSAMHEHUSX.
Yriesogopossl. [IpenensHbie (HACHIIEHHBIE) YTIIEBOIOPOAbl. MeTaH, 3TaH, IPOMaH — MPOCTEHIITNE
MIPECTaBUTENH MPENENBHBIX yTIeBoA0poa0oB. CTPYKTYpHBIE POPMYIIBI YTIEBOIOPOIOB.
I'omonorudeckuii psan npenenbHbIX yrieBoaopoaos. ['omonoru. dusnueckue U XUMUYECKUE CBOWCTBA
MpeenbHbIX yIIIeBOAOPOAOB. Peakiinu ropenws u 3amerienns. Haxoxaenne B mpupoe mpeaenbHbIX
yraeBomoponos. [Ipumenenue MeraHa.

Henpenenvubie (HeHACHIIIEHHBIE) YTIIEBOMOPOALI. DTHICHOBEIN PSJl HETIPENENbHBIX YTIEBOJOPOIOB.
Otunen. dusmyeckne W XUMUYECKHE CBOMCTBa ASTWieHa. Peakuus npucoequHeHus. KauecTBeHHbIE
peaxmuu Ha >TrieH. Peaknus nomumepusarnun. [lomustunen. [lpumenenne stunena.

AUETUICHOBBIN Psill HENPEAEIbHBIX YIeBOA0poAOB. AueruieH. CBoiicTBa aueruineHa. [IpuMmenenue
areTHIIeHA.

[IpousBoxHbie yraeBomopoaoB. KpaTkuii 0030p OpraHWYeCKHX COENWHEHHH: OJHOATOMHBIE CITUPTHI
(MeraHON, 3TaHON), MHOTOATOMHBIC CIUPTHI  (ITWIEHTIUKONb, TIHWIEPHH), KapOOHOBBIE KHCIIOTHI
(MypaBbUHAs, YKCYCHasl), CIOXHBIE OJ(QUPHL, KUpPHL, YyriaeBoAbl (TJIIOKO3a, caxapo3a, KpaxMal,
LIEJITI0N03a), aMHHOKHUCIIOTHI, Oenkn. Ponk OenKoB B opraHu3Me.

[lonsiTHE 0 BBICOKOMOJEKYISIPHBIX BemlecTBax. CTpyKTypa TOIMMEpPOB: MOHOMEp, IIOIUMED,
CTPYKTYPHOE 3BE€HO, CTEIEeHb MoMuMepu3anuy. [lonusTiieH, momrumponieH, TOMHBHHAIXIOPH]I.

JemoncTpauuu: Mozaenu MOJIEKyJl OpraHU4ecKHX coeTMHEeHUH. 'opeHre yriaeBogoponos u
oOHapyxeHue MponyKToB ux ropenus llonyuenne stusnena. KauecTBeHHbIe peakuy Ha STHIICH.
PactBopenue sTunoBoro cnupra B Bojie. PacTBopenue riaumepuHa B BOze.

[Tonmyuenne u cBoiicTBa yKCYCHOM KUCIOTHI. MccnenoBanue cBOMCTB JKUPOB: PACTBOPUMOCTE B BOJIE U
OpraHMYecKHX pacTBopuTeisix. KauecTBeHHas peakius Ha TIIOKO3y U Kpaxmail. OOpasibl U3Ienui u3
MOJIMATUIIEHA, TOJTUIPONHIIEH



3. TEMATHYECKOE IINTAHUPOBAHUE
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JIESITENNLHOCTH

Pazpgen 1.
OcHOBHBIE
MOHATUSA XUMHH
(YpoBEeHb aTOMHO-
MOJIEKYJISAPHBIX
npeacTaBJIeHuil)

514

IIpenmer xumuu
Meronsl  mO3HaHUS
XUMUU
YucTteie
U CMECH
Ou4uCTKa BELIECTB

BCIIIECTBa

dusnyeckre U XUMHUYe-

CKHE SIBJICHUS
XUMUYECKHE PEaKIn

64

Paznuyate npeamMeTs
W3y4EHUsI eCTECTBEHHBIX
Hayk. Habmonate cBoiicTBa
BEILIECTB M X M3MEHEHUS B
XO0JIe XUMHYECKUX PeaKiuii.
Y4uuThCs TPOBOJUTH
xi{Mqucm/Iﬁ DKCIIEPUMEHT.
Co0sroaTh mpaBuiia
TEXHUKH 0€30MaCHOCTH.
Oxa3bIBaTh MEPBYIO TOMOIIb
IIPH OTPABJIIEHUSAX, 0XKOrax U
TpaBMax, CBA3aHHBIX C
peakTuBaMu U
1a60paTOPHBIM
000pyIOBaHUEM.
3HaKOMHTHCS C
11a60paTOPHBIM
000pyOBaHUEM.

N3y4datk cTpoeHue maMeHy,
BbIJIBUTasl THIIOTE3bI U
IpoBeEpss UX
JKCIEPUMEHTAIIBHO.
Pazmiuate noHsATHE «4HCTOE
BEILIECTBO» U «CMECh
BELLIECTB». Y METh Pa3AcisaTh
CMECH METO/IOM
OTCTaMBaHUs, HUIBTPOBAHU
Y BBITAPUBAHMUA.

Paznnuate pusudeckue u
XMMUYECKHE SIBJICHHUS.
OnpenensiTe MpU3HAKA
XUMUYECKUX PEAKLIHIM.
DukcupoBaTh B TETPaIU
HabJr01aeMbIe IPU3HAKA
XUMUYECKHX PEAKIIHM.

ennoctn Hay4HOTO
TTO3HAHUS

DKOJIOTHYECKOE
BOCIIUTAHHUC

duznueckoe
BOCITUTAHUSA nu
(opMupoBaHus
KYJIBTYPEI 3J0POBbs

IlepBoHauanbHbIE
XMMHYECKHE TIOHATHA.
ATOMBL. MOJNEKYITBL.
IIpocTeie U clnOXHBIE
BEIIIECTBA.
XUMUYECKUI STIEMEHT.
Mertansl u
HEMETaJUTbL.

3HaKN XUMHIECKIX
JJIEMEHTOB.

3aKoH MOCTOSIHCTBA
COCTaBa BEILECTB.
XuMHYECKHE

¢dhopMyIbI.

74

Paznuuarh MOHSTHS «aTOMY,
«MOJIEKYIIa», KXUMHUUECKUI
INEMEHTY, «HOH,
«3IIEMEHTAPHBIC YACTHIIBI.
Paznuuate noHsTHSA
«BEIIIECTBA MOJICKYJISIPHOTO
CTPOCHHUS» U «BEIECTBA
HEMOJICKYIISIPHOTO
cTpoeHus». OOpMyTHUPOBATH
OIIpeieIIeHUE MTOHSATHS
«KPUCTAJUTMICCKHE
pemreTkmny. OOBICHITH
3aBHICHMOCTH CBOWMCTB
BEIIIECTBA OT TUIIA €ro

[TatpuoTuueckoe
BOCIIHTaHHE

LenHoctn Hay4HOrO
MO3HAHUS




MaccoBas mons

KpHCTaHHH‘IeCKOﬁ PCUICTKU.

XHMHYECKOTO OnpenensiTb OTHOCUTENBHYIO
3JIEMEHTa B aTOMHYIO MacCy 3JIEMEHTOB U
COC/IMHEHUH. BAJICHTHOCTb 3JIEMEHTOB B

OMHAPHBIX COCTUHCHUAX.

OrnpenensTh COCTaB

MPOCTENIINX COEAMHEHUN IO

UX XUMHYICCKAM (HOpMyJIaM.
BanentHocTth 84 CocTaBnsth GOpMyIIbI
XUMHUYCCKHUX 6I/IHapHI)IX COGJII/IHeHI/Iﬁ 8 (¢) HCHHOCTI/I HAy4HOI'O
3JIEMEHTOB. W3BECTHOM BaJICHTHOCTH -
3aKOH COXpaHEHUs 3JIEMEHTOB.
MaccChl BEIIIECTB. N3o0pakaTh mpocreiime
XuUMHUYECKHE XUMUYECKHE PEaKuu C Dusieckoe
ypaBHEHHs. ATOMHO- [IOMOILBI) XUMUYECKUX BOCTIMTaHHA u
MOJIEKYJIIDHOE YYECHHUE. ypaBHeHUH. Pa3znnuaTs (opmupoanus
Knaccupukarus MOHSITHS «HHIEKCY, KYJIBTYPBI 3JI0POBBS
XUMUYECKUX PEaKIIHiA: «KOD(PPUITHEHTY,
peaKiuy COeTUHEHMS, «CcXema XMMHUYECKON
Ppa3oXKeHus, peakuumny, «ypaBHEHUE
3aMeIleHUs. XUMHUYECKON peakiym .
[Ipocreiiiine pacyeTsl PaccuuThiBaTh
10 XUMHUYECCKUM OTHOCI/ITCJ'[I)HyIO
¢dbopmynam MOJIEKYJISIPHYIO MaccCy o

(hopMmynam BelecTs.

PaccuuteiBaTh MaccoByro

JIOJTFO XMMHUYECKOT O

9JIEMEHTa B COCTUHEHHH.

YcranaBnuBaTh NpocTENINe

(hopMyJIbI BELIECTB M0

MacCOBBIM JIOJISIM DJIEMEHTOB.

[Monb3oBatkes nHpopmanmeit

U3 JPYrUuX UCTOYHHUKOB IS

MOATOTOBKU KPATKUX

coobOmennii. [ 0TOBUTE

MIPE3EHTALINH 110 TEME.
Kucnopon. 54 UccnenoBats cBoiicTBa DKOJIOTHYECKOE
duznyeckue u M3y4aeMbIX BEIIECTB. BOCIIUTaHUE
XUMHUYECKHE CBOMCTBA Habmronates puznyeckue u
KHCIIOPOAA. XUMHYECKHE TIPEBPAILeHHs

M3y4aeMbIX BEIIECTB. duznueckoe
Bosnyx u ero cocras. PacniozHaTh ONBITHBIM IIYTEM | BocrIMTaHUS u

KHCJIOPOA. (GopMuUpoBaHus

OmnuceIBaTh XUMHUYECKHE
peaxiwn, HaOIrOIaeMBIe B
XOJI€ IEMOHCTPAIIMOHHOTO 1
nmabopaTOpHOTO
JKCIIEPUMEHTA.

Jlenath BHIBOJBI U3
Pe3ybTaToOB MPOBEJICHHBIX
XMUMHUYECKHUX OTIBITOB.
YyacTBOBaTh B COBMECTHOM
00CYKIICHIH PE3yIbTaTOB
OITBITOB.

Oxka3bIBaTh MEPBYIO TOMOII
MIPU OTPABIICHUSIX, OJKOTAX H
TpaBMax, CBSI3aHHBIX C
peaKTUBaMH U
71a00paTOPHBIM
000pyIOBaHUEM.
CocTaBnsTh HOpMYIIBI
OKCHJIOB IT0 U3BECTHON
BAJICHTHOCTH 3JIEMEHTOB.

KYJIbTYPHI 37I0pPOBbS




3anuceIBaTh MpOCTEeHIINE
YpaBHEHHUSI XUMUUECKUX
peaKkuui.

ITonmp30Batbes MHOpMAaIUCH
U3 IPYTUX UCTOUHUKOB IS
MOJITOTOBKY KPaTKUX
coobmenuii. 'oTOBUTH
Mpe3eHTAaIUU IO TEME.

Bonopon. ®usznueckue
U XUMHUYECKHe
CBOICTBa BOJIOPOJIA.
3HaveHue BO0poa.

3y

HccnenoBath cBolicTBa
M3y4aeMBbIX BEIIECTR.
Habmronats dusudeckue u
XHUMHUYECKHE TIPEBPAICHHUS
M3y4aeMBbIX BEIECTB.
OnuchIBaTh XUMHUYECKHE
peakiuu, HabIroIaeMbie B
XOJIe IEMOHCTPAIHOHHOTO
n1abopaTopHOro
JKCIIEpUMEHTA

Pacro3HaTh OMBITHBIM MTyTEM
BOJIOPO/I.

Co0sroaTh mpaBuiia
TEXHUKH 0€30MaCHOCTH.
JlenaThb BBIBOJIBI U3
Pe3yJbTaTOB TPOBEICHHBIX
XUMHUYCCKUX OIIBITOB.
YuacTBOBaTh B COBMECTHOM
00CY)K/IE€HHH PE3YIbTaTOB
OITBITOB.

3anuceIBaTh MPOCTEUIIIHE
YpaBHEHHS] XUMHYECKUX
peakuuil.

[Monb3oBatkes nHpopmanmeit
U3 IPYTHX UCTOUYHUKOB JIJIsI
MO/ITOTOBKU KPaTKHX
cooOmennii. [ 0TOBUTE
MPE3EHTAIIMH 10 TEME.

ITaTpuornueckoe
BOCIIUTaHHE

DKOJIOTHYECKOE
BOCIIUTaHHE

Bona.

duznyeckue u
XUMHUYECKHE CBOMCTBA
BOJIBI.

PactBOpsI.

Tunsl pacTBOpOB.
MaccoBast nons
PacTBOPEHHOT O
BeIIIECTBA.

HccnenoBaTh cBOMCTBA
M3y4aeMbIX BEIIECTB.
Habmronates puznyeckue u
XUMHYECKHE TIPEBPAILeHHs
M3y4aeMbIX BEIIECTB.
OnuceIBaTh XUMHYECKHE
peaxiwn, HaOIrOIaeMbIe B
X0ZIe IEMOHCTPAIIMOHHOTO U
nmabopaTOpHOTO
SKCIIEpUMEHTA.

JlenaTh BBIBOJIBI U3
Pe3yIBTaTOB MPOBEICHHBIX
XHUMUYECKHX OIIBITOB.
Bbruncnare MaccoByrO 10O
PaCTBOPEHHOT'O BEIIECTBA B
pacTBope, Maccy
PACTBOPEHHOTO BEIIECTBA U
BOJIBI JUISI IPUTOTOBJICHUS
pacTBopa onpeaeaeHHON
KOHIICHTPAITUH.

T'oToBUTH pacTBOpEI €
OInpeAeNIEHHOW MacCcoBOU
JIoJIEN pacTBOPEHHOTO
BEIleCTBA.

DKOJIOrH4ECKOE
BOCITUTaHHE

duznueckoe
BOCIIUTaHUS
(dbopMupoBaHus
KYJIBTYPBI 37I0POBbBS

TpynoBoe
BOCITUTaHHE
npoeCcCHOHAILHOE
caMooImpeieNieHue

u




Konmuecrsennsie
OTHOILICHUS B XUMUH
Konuuectsa BemecTsa.
Morns.

MornsipHas Macca u
MOJISIPHBI 00beM.
[Ipocreiimme pacyers
10 XUMHYECKUM
YpaBHEHHSIM.

Hcnonp3oBath BHYTPHU- H
MEKIIPEIMETHBIC CBSI3H.
PaccunThIBaTH MOIAPHYIO
MaccCy BeIeCcTBA.
OTHOCHTENBHYIO IIOTHOCTh
ra3os.

BBIUKCIATE 10 XMMHUYECKUM
dhopMyIaM B XUMUYIECKUM
YpaBHCHHSM Maccy,
KOJIMYECTBO BEILECTBA, IO
HM3BECTHOH Macce,
KOJIMYECTBY OJTHOTO U3
BCTYMAIOIIUX WK
MOTYYAFONIUXCS B PEAKIHH
BEIIECTB.

Breruucasts 00beMHBIE
OTHOIIICHHUS Ta30B TIPU
XUMHYCCKHX PCAKITHSX.
Hcnonb30BaTh MpUMEPHI
pCIlICHHS TUTIOBBIX 3a]1ad,
3aJa4YHUKU C HpI/IBe]leHHI)IM B
HHUX aJ'lFOpI/ITMOM peIHeHI/ISI
3a7ad.

HCHHOCTI/I Hay4YHOIro
IIO3HAaHUA

ITaTpuornueckoe
BOCIIUTaHHE

OCHOBHEBIE KJIACCHI
HEOPraHUYECKUX
COeIMHEHUI
Oxcupl

OcHoBaHMs.
CBolicTBa OCHOBaHHUI
AmdorepHOCTh
CBolicTBa KHUCIOT
KucimorHo-ocHOBHBIE
UHIUKATOPHI:
¢denondraneny,
METUJIOBBIH
OpaHXXEBBIH, JTAKMYC
Comn
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HccnenoBats cBoiicTBa
M3y4aeMbIX BEILECTB.
Hab6mronath pusnueckue u
XUMHUYECKHE TTPEBPAILICHUS
H3y4aeMbIX BEIIECTB.
OnuchIBaTh XUMHYECKUE
peakimu, HaOmo1aeMbIe B
X07Ie IEMOHCTPAIIMOHHOTO U
nmabopaTopHOTO
SKCIIEpUMEHTA.

JlenaTh BBIBOJIBI U3
Pe3yIabTaTOB MPOBEACHHBIX
XHMHUYCCKHX OITBITOB.
Knaccuduipposatsb
M3ydaeMble BeIecTBa M0
COCTaBY M CBOMCTBaM.
CocTaBnsth HOpMyJIbI
OKCHJIOB, KHCIIOT,
OCHOBaHHH, CONEH.
XapakTepu3oBaTh COCTaB U
CBOICTBA BEIICCTB,
OTHOCSIIHNXCS K OCHOBHBIM
KJIaccaM HeOpraHWIEeCKUX
COEIMHEHHI.

3anucrIBaTh MPOCTEUIIIHE
YpaBHEHHS XUMUIECKUAX
peaKLuuu.

[leHHOCTH HaAy4YHOTO
MTO3HAHUS

DKOJIOrH4ECKOe
BOCITUTaHHE

duznyeckoe
BOCITUTAHHUS u
(dbopMupoBaHus
KYJIBTYPHI 3I0POBBS

Pazgen 2.
Hepuonnueckuii
3aKOH U
nepuoanyiecKast
cucrema
XMMHYECKUX
3J1eMEeHTOB

A. . MenpeJieeBa
. Ctpoenue aToma.

IlepBoHauanbHbIE
MIPEJCTABIICHUS O
€CTECTBEHHBIX
ceMencTBax
XAMUYECKUX
3JIEMEHTOB.
Ilepnoauueckunii 3akoH
U IEpUOANYECKas
CHCTEMa XUMHUYCCKUX
3JIEMEHTOB

. 1. Menneneesa.
Crtpoenne aToma.
CocraB aTOMHBIX sJIEp.

Knaccudummposats
W3ydIECHHBIE XNMUYECKHE
3JIEMEHTHI M UX COCANHECHHS.
CpaBHUBATh CBOHCTBA
BEILIECTB, MPUHAUISKAIINX K
pa3HBIM KJaccam,
XUMHYECKHE 3JIEMEHTHI.
YcraHaBnMBaTH BHYTPH-
MEXKIIPEIMETHBIE CBSI3U.
DopMyInupoBaTh
Ilepunonuueckuii 3akoH J. 1.
MeHzeneeBa 1 pacKpbIBaTh
€ro CMBICIL.

Lennoctn Hay4HOrO
MO3HAHUS

[TatpuoTuueckoe
BOCIIHTaHHE

I'paxxnanckoe
BOCITHTaHHE




OneKTpoHHast
000JI09Ka aToma.
Ilepnoauueckas
crcTeMa Kak
€CTEeCTBCHHO-HayJIHAsI
KIaccupUKaIIsI
XUMHYCCKUAX
9JIEMEHTOB.

XapakTepu3oBaTh CTPYKTYPY
TICPUOJTITI CCKOM TaOIHIIB.
Paznuuate nepuossl, A- u b-
rpynmbl. OOBSCHATH
(hm3mIeCKui CMBICIT
MOPSITKOBOTO HOMEPa
XHUMHYECKOT0 3JICMCHTA,
HOMEPOB TPYIIIIBI U ITEPUOIa,
K KOTOPBIM 3JICMEHT
TIPUHAJIJICKUT B
Ilepuonuueckoii cucreme
JI.1. MeHnneneera;
3aKOHOMEPHOCTH H3MCHEHHUS
CBOICTB 2JIEMEHTOB B
npezenax MaJlbIX TIEPHOIOB U
A-rpym.

DopMynupoBaTh
omnpesieNieHus] TOHATUN
«XUMHYECKHH DJIEMCHTY,
«TOPSAIKOBEII HOMEPY,
«MaccoBO€ YHUCIION,
«HM30TOIBDY, KOTHOCHTEIbHAS
aTOMHas Macca,
«3JICKTPOHHAS 000JIOUKaY,
«3TIEKTPOHHBIN

CIO» (PHEPTeTUUECKUN
YPOBEHB)

OnpenensiTe YuciIo
IIPOTOHOB, HEUTPOHOB,
3JIEKTPOHOB Y aTOMOB
XUMUYECKHX DJIEMEHTOB,
ucnone3ys [ICX03.
CoCTaBIATh CXEMBI CTPOCHUS
aTOMOB TepBhIX 20
3JIEMEHTOB IIEPUOIUYECKOM
CHUCTEMBI DJIEMEHTOB.
XapaKkTepu3oBaTh
XUMUYECKHE DJIEMEHTHI Ha
OCHOBE UX TIOJIOKECHUS B
TICXD u ocobeHHocTel
CTPOEHHS MX aTOMOB.
Jenats ymMO3aKiIrO4eHus o
XapakTepe U3MEHEHU
CBOMCTB XHUMHUYECKHUX
3JIEMEHTOB C YBEIHMYCHHEM
3apsAI0B aTOMHBIX SIEP.
HccnenoBaTh cBOMCTBaA
M3ydaeMbIX BEIIECTB.
Habmtomats dpusudeckue u
XUMIYECKHE TIPEBPAIICHHS
M3ydaeMbIX BEIIECTB.
OnuchIBaTh XUMUIECKHE
peaxin, HaOIrOTaeMbIe B
X0ZIe AKCIIEPUMEHTA.
Y4acTBoBaTh B COBMECTHOM
00CYKIICHIH PE3yIbTaTOB
OTIBITOB.




Paznen 3. 74 Xumuueckast cB3b 74 DOopMyIUpOBaTh MOHATHI IlennocT Hay4yHOrO
Xumuueckas Buner xumudgeckoi «KOBaJICHTHAsI HETOJISIpHAsI MO3HAHUS
cBs3b. CTpoeHne CBSI3U. CBSI3b», «KOBAJICHTHAS
BeIeCTBA. CreneHp OKUCIICHUS TIOJISIPHAS CBSI3BY, «HOHHAS
2JIEMEHTOB CBSI3b», «CTETICHB
OKHCIICHUSD,
«3TICKTPOOTPHIIATEIIEHOCTH
OnpenensiTh THIT
XUMHYECKOH CBSI3U B
COCJIMHEHUX Ha OCHOBaHUHU
XUMHYECKON (POPMYIIBL.
OmnpenensiTh cTENeHb
OKHCJICHHS DJIEMCHTOB B
COCJIMHCHUSIX.
CoctaBnsth GOpMYJIbI
BEIIIECTB 110 CTCIICHH
OKHCJICHHS DJICMCHTOB.
YcTaHaBIUBaTh BHYTPU — U
MEKIIPESIMETHBIC CBSI3H.
CocTaBJIsTh CpaBHUTEIBHBIC
¥ 000011aro1Me TaOJINIIEI,
CXCMBEI.
Pe3zepBHoe Bpemst | 3 4 IloBTOpEHME TEMBI 3y Knaccudunmposarb [leHHocT Hay4HOrO
-OCHOBHBIE KJIaCChI W3y4EeHHbIE XMMUYECKHE O3HAHMS
BCIIIECCTB JJIEMEHTHBI U UX COCANHCHUA.
- XUMHUYECKasl CBSI3b CpaBHMBATh CBOICTBA
- IEPUOJUYECKUN BEIIECTB, MPUHALIEKAIINX K
3aKOH pa3HBIM KJaccam.
3anuceIBaTh MPOCTEUIIIHE
YpaBHEHUS XUMUYECKUX
peakuuil.
TemaTHyeckoe NJaHNpoBaHue 9 KJjacc
(2 u B Henemto, Bcero 68 4, U3 HUX 1 4 — pe3epBHOE BpeMsi)
pazzen Komnue | Tembl Komn | OcHoOBHBIE BUIBI A€ITEILHOCTH OcHOBHBIE
CTBO YecTB | 00ydJaromumxcs HaTpaBJICHUSA
4acoB 0 ( Ha ypOBHE YHHMBEPCAIBHBIX BOCIIUTATEIBHOM
4acoB | y4eOHBIX JIeHCTBHIA) ESTENLHOCTH
154 Krnaccudukanuss xumu- 6u Krnaccudummposats Llennoctu
Pasnen 1. YeCKUX PeaKLHii: peak- PEAKIH. HAy9IHOTO TI03HAHHS
Mmuoroo6pasue LIMM COEOUHEHHUS, pas3- IIpuBoaMTE IpPUMEPHI PEAKLIUI KaX-
JIOKEHUS JIOT'O THIIA.
x;n;\:‘:l(:l;lc;nx OGMeHa Pacro3HaBaTh OKHCIIHTEIBHO-BOC- ?é‘:;;;;;;:me
CTaHOBHTEIbHBIC PEAKIINH.
OKHUCTUTENTFHO-BOCCTA- OnpenensiTh OKHUCIUTETh, BOCCTAaHO-
HOBHTENBHBIC PEAKIIUU BUTENb, TPOIECC OKUCIEHHS, BOC-
OK30- W 3HAOTEpMHUYE- CTaHOBJICHHSI. du3HUecKoe
CKHUE peaKIih HabnrofaTe ¥ OMHMCBIBATE XUMHYC- | Lo oo -
OO6paTtuMblie 1 HEOOPATUMBI CKHE€ PEAKIUH C TIOMOIIBLIO ecTe-
Peakuun CTBEHHOTO S13bIKA M A3BIKA XHUMHUH. opmuposans

HccnenoBats ycnosws,

Ha CKOPOCTh XMMHUYECKOU pEaKIHy.

OmuckIBaTh YCIOBHSA, BIHAIOIIIE HA

CKOPOCTb XUMHUYECKOU PEaKIHH.

YdacTBOBaTe B COBMECTHOM O0CYX-
JICHUH PE3YIITaTOB OMBITOB.

CocTaBHThH TEPMOXUMHYECKHE
YpaBHEHHS pPeaKIni.

Beruncnsts TemnoBoii a¢gdexr peax-
IMA 10 €€ TEPMOXHUMUYECKOMY

YpaBHEHHIO

KYJIbTYPHI 37I0pPOBBS




XuMHIeCcKHe pcaKkuuun B
BOIHBIX pacTBOpax

DJIEKTPONUTHYECKAS
JTACCOTIAATTHS

Peaknuu nonnoro oomMena
U YCJIOBUS MX MPOTEKAHUS

O0600maTe 3HaHUS O pacTBOpPax.
IIpoBoauTh HAOTIOACHNUS 32 TIOBEIE-
HHUEM BEIIECTB B PacTBOPAX, 32 XU-
MUYECKUMH PEaKIUAMH, TIPOTEKATO-
IIMMH B PACTBOpaXx.
DOpMyYITUPOBATH OMPEICIICHUS TOHS-
THH «IIEKTPOITUTY, KHEIIICKTPOIIHT,
«3TICKTPOIUTHICCKAS JUCCOIUATIHS.
KoHKpeTH3upoBaTh MOHATHE KHOHY.
060061aTh MOHATHA  «KATHOHY,
«aHHOHY.
HUccnenoBath
3JICKTPOJIUTOB.
OrnuchIBaTh CBOIiCTBa BelIed
X07Ic JEMOHCTPAIMOHHOTO M J1abo-
PaTOPHOIO IKCTIIEPUMEHTA.
Co0sroaTh MpaBuiia TEXHUKH 0€30-

CBOMCTBa PacTBOPOB

IMaCHOCTH. XapaKTepI/IBOBaTB yciio-

BHs TEUYEHHS PEaKIWii B pacTBOpax

3JICKTPOJIUTOB JIO0 KOHIIA.
OnpenensiTh BO3MOXXHOCTb MTPOTEKa-

HUSI peaKiuii HOHHOrO OOMEHa.
ITpoBOAUTE TPYIIIOBBIC HAOIIOACHUS

BO BPEMs IPOBEICHHS JIEMOHCTPA-
HOUOHHBIX U Ha60paTOpHLIX OIIBITOB.

OO0OcyxaaTh B IPYIIAx pPe3yabTaThl
OIIBITOB.

OOBSCHSTDH CYIIHOCTh PEAKIIUN HOH-
HOro oOMeHa.

PacriozHaBaTh peakipu HOHHOTO
oOMeHa.

CocCTaBsSITh HIOHHBIE

YpaBHEHUS pEeaKIIHi.

CocTaBJIITh COKpAIIEHHBIC
YpaBHEHHUs peaKLuil

HantLomqecxoe

BOCIIH

TAHUC

SKOJILFI/II{eCIcoe

BOCIIH

Duzn
BOCITH
opm

KYJIBT]
TB~ B

TAHUC

HECKOE

TaHMs u
IPOBaHUS

ypbI 310POBbsI

Paznen 2.
MHoroo6pa3sue
BellleCTB
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Hewmerambr (obmias
XapaKTepUCTHKA) TI0 UX
TOJ0KEHHIO B
TIEPUOJNYECKON CUCTEME
XAMUYECKHX DJIEMEHTOB.
3aKOHOMEPHOCTH
M3MEHEHHs B IepHOJaX U
rpynmax (pu3ndeckux u
XHMHYECKHX CBOMCTB
TIPOCTHIX
BEIIECTB,
CHJIOB U
Kucnpoacon
eprKalmx KHCJIOT, 00
pa30BaHHBIX HEMeETal-
JJaMHd BTOPOTO M Tpe-
TBETO TIEPHOIOB

BBICIINX OK

T"anorens:

OOBACHIATP 3aKOHOMEPHOCTH H3Me-
HEHHS CBOWCTB HEMETAIJIOB B TIEpHU-
olax u A-rpymmax.

XapakTepu3oBaTh TaJOreHbl Ha OC-
HOBE WX TIOJIOKEHHUS B TIEpUOAWYE-
ckoii cucteme 1. 1. Menzaeneera u

0COOCHHOCTEH CTPOCHUS UX aTOMOB.
OOBSACHATh 3aKOHOMEPHOCTH H3Me-
HEHHS CBOKWCTB TaJIOTCHOB TI0 TIepH-
ony U B A-rpymmax.
OmuceiBaTh CBOWCTBA  BEIIECTB B
X0JIe JIEMOHCTPAIMOHHOTO | J1abo-
PaTOPHOTO PKCIIEPUMEHTA.
Co0mo1aTh TEXHUKY 0€301aCHOCTH.
Pacmo3naBaTh OIBITHEIM IIyTEM CO-
JITHYIO KUCIIOTY U €€ colli, OpoMHu-
JIbI, HOJTAIBI.
Hcronp30BaTh MpuoOpeTEHHBIC 3HA-
HUSI U YMEHUS B TIPAKTHYCCKOM 1T -
STETLHOCTH Y TIOBCESTHEBHOM KU3HU
C menpl0 0e30macHoro  oOpameHus
C BEIIeCTBAMH W MaTepHuallaMd |
9KOJIOTHYECKH TPaMOTHOT'O TIOBEIe-
HUS B OKPYXKaIoIleH cpefe.
Brraucnats MaccoByIO JIONO PacTBO-
PEHHOTO BEIIECTBA B pacTBOpe

Llennoctu
HAyYHOTO TTO3HAHUS

DKOJIOrH4ECKOE
BOCITUTaHHE

I'paxxnanckoe
BOCHI[ITaHI/Ie

Kucnopon u cepa.
XapakTeprcTHKa
aneMenToB 110 I1C,

XapakTepu30BaTh 3JIEMEHTEHI
IVA
TpymIbl (MOATPYIIBI KUCIOPOa) Ha

OCHOBC HMX IIOJIOXXCHHS B ICpHOANYIC-

DKo
BOCIIY

I'MYCCKOC
TaHUC




(usHUecKre 1 XUMHYECKHUE
CBOICTBA MPOCTOT0
BEIIEeCTBa U COCIMHECHUM,
00pa30BaHHBIMHU JTaHHBIMA
3JIIEMEHTaMHU.

ckoii cucreme J[. 1. Menneneera u
OCOOCHHOCTEH CTPOEHHUS UX aTOMOB.
OOBSICHATh  3aKOHOMEPHOCTH H3Me
HEHUS CBOMCTB »3JIeMeHTOB IVA-

TPYIIIHI IO TIEPUOY B B A-Tpynmax.

XapakTepr30BaTh [ | aUIOTPOIHIO KHC-
JIOPOJIa ¥ CEePhI KaK OJIHY U3 IMPUINH
MHOT000pa3us BEIIECTB.

OnuceiBaTh  CBOMCTBA  BEIIECTB B
X07Ic JEMOHCTPAIMOHHOTO M J1abo-
PaTOPHOIO IKCIICPHMEHTA.
Co0:ro1aTh TEXHUKY 0€30acHOCTH.
Oxa3pIBaTh  IEPBYIO MOMOINL IPH
OTPAaBIICHHUSAX, OKOraX M TpPaBMax,
CBSI3aHHBIX C PEAKTUBAMH H JIabopa-
TOPHBIM 000PYIOBaHUEM.

OnpenensiTh NPUHAUICKHOCTh  Be-
IIECTB K OMpeACIEHHOMY KJIacCy Co-
eIMHEHUH.

CornocTaBisaTh CBOWCTBA pa30aBiICH-
HOM ¥ KOHIIEHTPUPOBAHHOW CEpHOM
KHUCIIOTHI.
3anuchiBaTh  ypaBHEHUS peaKIni
WOHHOM BHJIE C YKa3aHUEM NEPEXo-
Jla 3JIEKTPOHOB.
Pacnio3HaBaTh ONMBITHBIM ITYTEM pac-
TBOPBI KHUCIIOT, CYIbGOUABI, CYIb(U-
THI, Cy/Ib(aThI.
Hcrnons3oBaTh NpHOOPETEHHBIC 3HA-
HUS U YMEHHUS B IIPAKTUYECKOM Je-
SITEJIBHOCTH Y TTOBCEHEBHOM KU3HU
BbruucnsaTe 10 XMMUYECKUM ypaBHE-
HUSIM Maccy, 00bEM U KOJHUYECTBO
BEILIECTBA OJJHOTO U3 MPOAYKTOB pe-
aKIMu 10 Macce HCXOJIHOTro Bellle-
BEIIIECTBA, 00BEMY HIIH KOIUYECTBY
BELIECTBA, CONEPIKALLETO
OIpEeaSIEHHYIO JOJII0 IIpUMeceit

['oTOBUTH KOMIIBIOTEPHBIE IIPE3EHTA-
L 11o0 TeMe

dusupeckoe
BOCIHTaHHS
(opMppoBaHUs
Tpynpsoe
BOCII{TaHHE

CaMOQIIpCACICHNE

KYJBTypBI 37I0pPOBbS

u

npodeccHoHaNBHOE

Aszor u docdop.
XapaKTepucTuKa
aiiemenToB 1o [1C,
¢uzngaeckue u
XUMHYECKHE CBOMCTBA
MIPOCTOTO BEUIECTBA U
COCTMHCHUH,
00pa30BaHHBIMH JaHHBIMH
3JIEMEHTaMH.

9y

XapakTepu3oBaTb  3JEMEHTHI
rpymmsl (HOArPYIIBEI a30Ta) Ha OC-

HOBE WX TIOJIO)KEHHS B TIEpHOIUYE-
CKOM  cucTeMe | OCOoOeHHOCTEeH

CTPOEHUS MX

aTOMOB.
OOBICHATD 3aKOHOMEPHOCTH U3MEHE-

HUS CBOMCTB 3JIEMEHTOB VA-TPYIIIILL.
XapaKTepu3oBaTh AJUIOTPOITHIO Poc-

(hopa xak ofHY U3 IPUYNH MHOTO-
00pa3us BEIIECTB.

OnuchIBaTh CBOMCTBA BEIIECTB

X0JIe JIEMOHCTPAIMOHHOTO M J1abo-

PaTOPHOTO PKCIIEPUMEHTA.
CobnronaTh TEXHUKY 0€30acHOCTH.

Oxa3pIBaTh TEPBYI0 IOMOIIb MpPHU
OTPABJICHUSAX, OXOrax M TpaBMax,
CBSI3aHHBIX  C  pPEakTHBAMH W
71a00paTOPHBIM 000PYIOBaHUEM.
YcraHaBnuBaTh TIPUHAJICKHOCT
BEIIECTB K OMNpEAeIEHHOMY KIJIaccy
COEIMHEHUIL.

VA-
Llennjoctu

DKOIPrUIECKOe
BOCIIYTaHHE

Hay4YHOro IMO3HaHUA




CorocTaBlIsITh CBOICTBa

pazbaBieHHOM i
KOHIICHTPUPOBAHHOMN a30THOU
KHCJIOTHI.

CocCTaBisiTh ypaBHEHUS CTYNEHYATOMN
JIMCCOLIMALIIN Ha npuMepe

(hocthopHON KUCITOTHIL.

3anucelBaTh YpaBHEHMs peakiuid B
HOHHOM BHJIE C yKa3aHUEM Ilepexona
3JIEKTPOHOB.

Pacno3HaBaTh  ONBITHBIM  ITyTEM
aMMHaK, PacTBOPHI KHCIIOT, HUTpAT-
1 pocdaT-uoHbI, HOH AMMOHHSI.
Hcnons3oBath nproOpeTEHHBIE
3HAHUA U YMEHUS B MPAKTHUCCKON
JICSITEIIbHOCTH M ITIOBCETHEBHOM
JKU3HH C TEITBI0 0€30MacHOro
00palIleHUs C BEICCTBAMHU.

Yrnepon 1 KpeMHUH.
XapakTepucTHKa
3seMeHToB 110 T1C,
¢busnueckue u
XUMUYECKHE CBOMCTBA
MIPOCTOTO BEIIECTBA U
COCIMHECHUH,
O6pa3OBaHHbIMI/I JaHHBIMU
3JIeMEHTaMH.

8 u

Xapaktepu3oBaTh dneMeHT [VA-
rpynnsl  (HOArPYINIBL  YIIIEpOa)
OCHOBE HUX TOJOXCHHUS B IMEPHOIH-
YECKOU CHCTEME M OCOOEHHOCTEM
CTpOGHI/Iﬂ X aTOMOB.
OOBSCHIATh  3aKOHOMEPHOCTH HM3ME-
HEHUSI CBOHCTB diemMeHTOB [VA-
TPYIIIIBL.
XapakTepu3oBaTh aJUIOTPOIHIO yIiie-
poaa Kak OAHY W3 IPUYUH MHOIO-
00pa3us BEILECTB.
OnuceiBaTh  CBOMCTBA BEILECTB
XO0JIe JIEMOHCTPAIMOHHOIO M J1a0o-
PATOPHOI0 SKCIICPUMECHTA.
Cobmto1aTh TEXHUKY 06€3011acHOCTH.
ConocTaBisTh
CBOMCTBaA OKCHJIOB

u 00BSICHATE
MIPUYNHY UX Pa3IAIHsL.
YcTaHaBauBaTh MIPUHAJICKHOCTh
BEIIECTB K ONpeAcNEHHOMY KIIaccy
COEIMHEHHI.
Jloka3pIBaTh KHCJIOTHBIH XapakTep
BBICIIIMX OKCHJIOB yTJIepoja 1 KpeM-
HHS.

3anucrIBaTh YpaBHEHHS
B MOHHOM BHJIE C YKa3aHHEM TIepexo-
JIa DJIEKTPOHOB.
OcCyIIecTBIATh B3aUMOIIPEBPAIICHHUS
KapOOHATOB U THIAPOKAPOOHATOB.
Pacro3naBaTh ONBITHBIM ~ OYTEM
YTIICKHCIBIN Ta3, KapOOHAT-UOHBI.
Hcronp30BaTh MpuoOpeTEHHBIC 3HA-
HUS ¥ YMEHUS B IPAKTHUYECKOM JTe-
SITETLHOCTH Y TIOBCESTHEBHOM KU3HU
¢ TeNb0 6e30macHoro odparieHus ¢
BEIIECTBAMH M MaTepHallaMt U 3KO-
JIOTHYECKH TPaMOTHOTO
TTOBEICHUS
B OKpY’KarolleH cpeje.
BBIIuCIATh M0 XUMUYECKUM YpaBHE-
HUSAM Maccy, 00bEM HITH KOJTUIECTBO
OJTHOTO W3 MPOIYKTOB PEAKIUHU II0
Macce UCXOJTHOTO BEIecTBa, 00bEMY
WM KOJHMYECTBY BeIECTBa, COMACP-
JKAIIero OMPeNeIEHHYI0 OO
npuMecen

|
uhlennpoctu

Haymiroro MIO3HAHUS

DKo FI/I'—)IGCKOG
BOCl‘II/ITaH"Ie




Mertamisl (oOrmmast
XapaKTePUCTHKA)

[llemounple MeTAILITBI

[Ll€mouHo-3eMeNbHbBIC
METaJLTbI
AnromuHun

Keneso

1349

XapakTepu3oBaTb METaJUIbl HA OCHO-

BE€ HX TMOJIOKEHUS B TICPUOTUIECCKOM
cUCTeMe B 0OCOOCHHOCTEH CTPOCHUS

HX aTOMOB.
OOBICHATH 3aKOHOMEPHOCTH n3M

HEHHS CBOMCTB METaJUIOB I10 TIEPH-
ony u B A-rpynmax.

HccnenoBaTh  CBOMCTBA M3y4aeMbIX
BEIIIECTB.

OOBSICHATH  3aBHCHUMOCTH (hu3mUe-
CKHX CBOMCTB METa/IOB OT BHA

XUMUYECKON CBSI3M MEXKIY UX aro-
MaMH.

HabmrogaTe ¥ ONMCHIBATL XHMHUE-
CKHE PEaKIMH C TIOMOIIbIO ecTe-

CTBEHHOI'O SI3bIKA M SI3bIKA XUMUH.
HabmiomaTh  I€MOHCTpHUpPYEMbBbIE U

CaMOCTOSITEIILHO MTPOBOIUMbIC
OIBITEI.

OmnuchiBaTh CBOMCTBA  M3Y4aeMbIX
BEIIECTB Ha OCHOBE HAOIIOICHHUIT 3a

HX MPEBPaIlCHUSIMHU.

Jloka3biBaTh aM(OTEPHBIN XapaKTep OKCHJIOB

Y THAPOKCHIOB aJTFOMUHHS
u xene3a(Ill).
CpaBHHBATh OTHOIICHHE H3y9IaEMBbIX
METaJJIOB U OKCHIOB METAIIJIOB K
BOJIE.
CpaBHHBATh OTHOIICHHE THUAPOKCH-
JIOB HATPHSI, KATBIHS U ATFOMUHHS
K pacTBOpaM KHUCIJIOT U IIeNOoUeH.
Pacrio3HaBaTh ONBITHBIM IYTEM TH-
JPOKCHI-HOHBI, HOHBI Fe?* u Fe®*,

CoOnronaTh TEXHHKY 0€30IacHOro
o0paIeHnss ¢ XUMHYECKOH MocyIou
1 J1abOpaTOpPHBIM 000pyI0BAHUEM.

OcymecTBIITh peaxiu,
HOATBEPXKIAMOLIME  TeHETHYECKYIO
CBSI3b  MEXAYy HEOPraHWYeCKHMHU
COEIMHEHUSIMU.

3amucelBaTh ypaBHEHHS pEakIuil B
HMOHHOM BHJIE C YKa3aHUEM Iiepexoja
3JIEKTPOHOB.

O0600mmaTe 3HaHUA M J€JIaTh BBIBOJIBI
O 3aKOHOMEPHOCTSX  W3MEHEHUH
CBOICTB METaJUIOB B NEPHOAAX U A-
TpyINIax TepUOANIECKOA CHCTEMBI.
IIporro3upoBath CBOIICTBa
HCM3YYCHHBIX ~ DJIEMCHTOB M _ HX
COEIMHEHUH Ha OCHOBE 3HAaHWH O
MIEPHOINIECKOM 3aKOHE.
Hcnonp3oBathb proOpeTEHHBIE
3HaHUA W YMEHHA B HPaKTHIECKON
JIEeATENPHOCTH W TOBCETHEBHOU
JKH3HA C  [eNbl0  0e30macHoro
oOpamieHHss € BEIIECTBAMH |
MaTepuaJaMM ¥ 3KOJIOTHYECKH
TPaMOTHOT'O TIOBEACHHSA B
OKpYyXarouieu cpene.

BBMHCHATE IO XUMUYECKAM
YpaBHEHHSIM

ITonp3oBatbest  mH(OpManmen
JIPYrUX UCTOYHUKOB JUTS TOATOTOBKH

KPaTKHIX COOOIICHHH.
T'oTOBUTH KOMITBIOTEPHBIE TIPE3EHTA-
IIUH TI0 TEME.

9KOJ‘Ii)FI/I‘{€CKO€
BOCITYTaHHUE

dusnjgeckoe
CBocnpiranus u
(bOpl\rI/IPOBaHI/IH
KYJbTYPHI 37I0pPOBbS
Tpyapsoe
BOCIIHTAaHHE u
npoECCHOHATbHOE
camodrpeeneHne




Kparkwmii 0630p | 10 4 OpraHnyeckrie BEmecTBa
BaOKHEHIINX Op AlKaHbI

AnKeHbI
TaHUYECKUX BEI] Criprer

€CTB VYkcycHas KHCIoTa
benku

10ug

Hcnonb30BaTh BHYTpU- U MEXIIPE-
METHBIE CBS3H.

CocTtaBisaTh MONEKyIspHbIE[ |1 CTpyK-
TypHBIE ()OPMYIIBI YTIIEBOJOPOIOB.
OnpenensiTe MPUHAATIEKHOCTD BElle-
CTBa K ONpeieNnEHHOMY KJlaccy opra-
HUYECKUX COEAMHEHUH.

3anucelBaTh ypaBHEHHMS  peakuuil
3aMelIeHusT | MIPUCOEANHEHUS
y4acTHEeM OpraHMYECKHX BEIECTB.
HaGmonate JIEMOHCTPHPYEMBIE
OITIBITHI.

OnuceiBaTh CBOICTBa H3Yy4aeMbIX
BEILIECTB Ha OCHOBE HAOJIOJICHUI 3a
UX MIPEBpaIleHUSIMH.

Y4acTBOBaTh B COBMECTHOM
00CY)X/IE€HHH PE3YIbTaTOB

oneIToB. [IpoBOAUTH

KayeCcTBEHHBIE PeaKIUy Ha
HEKOTOpBIE OpraHUYECKHe

BEIIIECTBA.

[Tonk3oBatees nHpGopmanmeit
U3 IPYTHX UCTOUYHUKOB JIJIsI
MO/ATOTOBKY KPaTKHX
COOOILIEHU.

IMaTpy

OTHUYCCKOC

BOCITH[TaHUEC

Henn
Hay4YH

K01

CTHU
OI'0 IIO3HAHUA

TMYCCKOC

BOCﬁI/I[[‘aHI/Ie

COI'JTACOBAHO

[IpoTokon 3acenanust METOAMYIECKOTO
00BbEAMHEHHUS YUUTENEH €CTECTBEHHOTI'O
LUKIIa
MBOY COMI Ne 22
or _ 2023 rom Ne 1
C.A. bopucknna
noAnuch pykosoaurenst MO ©.1.0.

COI'JTACOBAHO

3amecTHTenps qupekTopa mo YBP
M.K. ConomeHko

MOJIHNCH d.1.0.

2023 rox,
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