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AnantupoBaHHas oOpa3oBaTeNbHas MporpaMMa OCHOBHOTO obmiero odpaszoBanus MOBY
COIII Ne82 (AOIT OOO0) - obpazoBaTenbHas porpaMMa, aanTUPOBAHHAS ISl O0YUESHHUS JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSl - JIETEH C 3aJep)KKON IMCUXMUYECKOTO Pa3BUTHUS
(3IIP), - ¢ y4yeroM OCOOEHHOCTEH UX MCUXO(PHU3UUYECKOTO Pa3BUTHs, WHAMBHUIYATbHBIX
BO3MOXKHOCTE M oOecreunBarolias KOPPEKIHI0 HApyIIEHUH pa3BUTUS W COLHUAIbHYIO
aJanTalyio0 YKa3aHHbIX JIMII.

AnantuBHas pabouas mporpamMma MO XHMHH JUIsi OCHOBHOTO oOOIIero oOpa3oBaHUS
paspabortana B coorBeTcTBHM C TpeboBaHusMH PI'OC K CTpyKType W pe3yiabTaraM OCBOCHUS
OCHOBHOI1 00pa3oBaTelbHONH MpPOrpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUs, peanu3yeMoil s
yuanmxcd 8-9 kinaccoB MOBY COILL Ne 82 .

PaGouas mporpamma cocTaBieHa Ha OCHOBE MPUMEPHON OCHOBHOW 00Opa3oBaTEIbHOM
nporpaMMbl Uil 00meo0pa3oBaTeNbHBIX  yupexaeHuii: PabGoune nporpamMmel  «XUMUS».
[Ipeametnass nunus ydyeOnukoB O.C. Tabpuensn,U.I.Octpoymona,C.A,CnankoBa —M.
[Tpocsemnienne.2019

Hannast paboyasi mporpaMma OpUEHTUPOBaHa Ha Hcnoiab3oBaHue Y MK:

KommuectBo y‘I€6HbIX 4aCOB, Ha KOTOPBIC paCcCUMTaHa IIporpaMma

8 Kimacc 9 kiacc
KonmuecTBo yueOHBIX HEETHh 34 34
KonnuecTBo 9acoB B HeZeM0 2 2
KonndecTBo yacoB B y4eOHBIH roj 68 68

N3ydyenne xuMuM Ha CTYNEHH OCHOBHOrO oOOHIeEro o00pa3oBaHUsl HAMpaBICHO Ha
JIOCTHKEHUE CIICTYIOIIUX LIEJICH:

* Ha oCBOeHMe BakKHeiIMX 3HaHMiE OO0 OCHOBHBIX IIOHATHSAX M 3aKOHAX XHMHH,
XUMHUYECKON CUMBOJINKE;

* Ha oBJajenue ymeHusiMu HAOJIOIATh XMMHUUYECKUE SBIICHUS, MPOBOJUTh XUMHUYECKUN
AKCIIEPUMEHT, TTPOU3BOAUTH PACUETHI HA OCHOBE XUMHYECKUX (DOPMYJ BEIIECTB U YpaBHEHUU
XUMHUYECKUX PEAKIU;

* Ha pasBuTHe TIO3HABATENBHBIX WHTEPECOB M MHTEIJICKTYaJIbHBIX CIOCOOHOCTEH B
MPOIIECCEe MPOBENCHUS XUMHUECKOTO KCIIEPUMEHTA, CAMOCTOSATEIHHOTO MPHUOOPETEHUsI 3HAHUH
B COOTBETCTBUU C BO3ZHUKAIOIIUMH KU3HEHHBIMH IMOTPEOHOCTIMH;

+ Ha BocnuTaHMe OTHOIIEHHS K XUMHM Kak K OJHOMY U3 (yHIaMEHTaIbHBIX
KOMITOHEHTOB €CTECTBO3HAHMS M DJIEMEHTY OOIIE€YEIOBEUECKON KYIbTYPHI;

* HA NpUMEHeHHE IOJYYeHHBIX 3HAHMA M yMeHuii IS O€30IIACHOTO WCIIOJIb30BAHHMS
BEIIECTB M MATEpUAJIOB B OBITY, CEIHCKOM XO34WCTBE M Ha TPOU3BOJCTBE, pEIICHUS
MIPAKTUYECKUX 3a7a4 B MOBCEIHEBHOM >KU3HM, NMPEIYNPEXKICHUS SBICHUNW, HAHOCSIIUX BpPE
3I0POBBIO YEJIOBEKA M OKPYKAIOIIEN CpETIE.

Oco0eHHocTH aganTanuy padoyeil NpOorpaMMsl 10 npeaMery « XuMHsD)

OOyuenue npeamery «XHUMHUs» JAeTeHl ¢ 3aepKKOM MCHUXUYECKOT0 Pa3BUTHUS BeIETCS Ha
OCHOBE TE€X JK€ AaBTOPCKMX U IMpPUMEpPHBIX mporpaMM H Tex xe YMK, uto u B
o01mieoOpa3oBaTeNbHbIX Kilaccax. B cBs3u ¢ TpynHocTsAMH, Bo3HUKatomuMu y aereit ¢ 3[1P mpu
U3YYEHUU XHMHH, B pabodyio mporpaMmy JOJDKHBI ObITh BHECEHbl H3MEHeHusa. Tak, B
IporpaMMe JI0JKHO OBITh BBIJIEJIEHO JOMOJHHUTEIbHOE BpeMs Ui U3ydeHUs HanOoJiee BaXKHBIX
BOIIPOCOB, TOBTOPEHMSI TPONHJICHHOTO MaTepuaia, OTpaOOTKM HAaBBIKOB HAIMCAHUS XUMHYECKHX
dopMyn U ypaBHEHMH 3a CUET TOr0, YTO Haubojee TPyIHbIE TEMBI TAIOTCS B 03HAKOMUTEIEHOM
MOpsAKe, a HEKOTOpble J1IabopaTOpHbIE OMBITHI W MPAKTHYECKHE pPadOThl BBIIOIHSIIOTCS
BUPTYaJIbHO MJIM 3aMEHSAI0TCA Ha eMoHcTpanuio [{OP.

JlononHuTenbHOE BpEMs, HANpHUMEp, OTBOAUTCS Ha wu3ydeHHe TeMbl «CoenuHeHus
XUMHUYECKHX 3JIEMEHTOBY, TaK KaK OHA MOArOTABIMBAET NEPEXO]] K MOCIEAYIOIIEH BaXKHON TeMe
«PactBopenue. PacTBopshl.
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CBoiicTBa pacTBOPOB 3JIEKTPOIUTOBY». Ocoboe BHHMaHHE TpPH ATOM oOpariaercs Ha
O0TpabOTKY HOMEHKJIATYpbl OKCHJIOB, KHCJIOT, COJIEH, Ha COCTaBICHUE XMMHMUYECKUX YpaBHEHUU
II0 CBOWCTBAM YKAa3aHHBIX XHMHUYECKMX HEOPraHWYECKMX COEAMHEHUN, Ha YCTAHOBJICHHE
TEHETUYECKOM CBSI3U MEX/y OCHOBHBIMU KJIACCAMH HEOPraHUYECKHUX BELIECTB.

IIpu cocraBnenun pabodeil mporpamMMmbl MO XUMHH Juisi oOydeHust aereir c¢ 3IIP
HEOO0XO/IMMO OPHEHTUPOBATHCA Ha MCHXOJIOTO-TIEAarOrMYeCKHe OCOOCHHOCTH O0y4aeMbIX U
n3beraTh neperpy3ku pabouux MporpaMM H3JIMIIHUM TEOPETUYECKUM MaTepuasoM, B MEPBYIO
ouepeb, MaTepUAJIOM, HE O0sA3aTENbHBIM Ul HM3ydeHHUs. B pabouyio mporpamMmy MOKHO HE
BKJIIOYATh HE 00s3aTesIbHbIE Ul U3Y4YEHUs BOIPOCHI, MOCKOJIbKY OHHU SIBISIOTCS YpPE3BbIYANHO
TPYAHBIMU JUIsl TIOHUMaHMsS 3TOM KaTeropuel ydyaluxcs U HEe BIMSIIOT Ha YCBOEHHME Kypca
XUMUHM. B  03HAaKOMHUTEIBHOM NIOpSAAKE MOXKHO pPAaccMarpuBaTb TEMBI, KOTOpBIE CTaHYT
00s3aTeNbHBIMU TOJBKO B CTapUIMX Kjiaccax. JTO TeMbl «THIIbl KPUCTAIIIMYECKUX PEIIETOK,
«AM(DOTEPHOCTh OKCHJIA M T'MJIPOKCUAA ATIOMUHUI,

«[mapokcunel u comu skenesa (II m II)», «Monsipablii 00beM TazoBy, «lloHsTHE O
CKOPOCTH XMMHMUYecKUX peakuui. Karamuzatope», «CepHuCTas U CEpOBOAOPOJHAS KHUCIOTHI U
uX coim». BeicBoOOAMBIIIEE BpeMsi MOXHO HCIIOJIB30BATh JJISI CUCTEMAaTHU3alMK U 0000IIeHUs
WIN IPU U3YYCHHUHU MOCIEYIOIUX 00see 3HaUMMBIX U CIO0XKHBIX TEM.

Y4eOHbIE MaTepuad HEOOXOOUMO OTOMpaTh TakKUM 00pa3oM, 4YTOOBI MOXKHO OBLIO
OOBSICHUTh Ha COBPEMEHHOM M JIOCTYITHOM JUIsl YYaIlUXCsl YPOBHE TEOPETUUYECKHE IOJIOKEHMUS,
M3y4aeMble CBOMCTBA BELIECTB, XUMUYECKHE MPOLIECCHI, TPOTEKAIOIINE B OKPYXKAIOIIEM MHpE.

Bonbiioe 3HaueHwe A IOJIHOLIGHHOTO YCBOGHMsS Yy4yeOHOro marepuaga 0 XUMHHU
IPUOOPETAIOT MEXKIPEAMETHBIE CBSI3U C TAKUMM JUCUUIUIMHAMHU, Kak IpPHUPOJIOBEACHUE,
reorpadus, ¢pusuka, ouonorus. [lo3Bossis paccmMaTpuBaTh OJUH U TOT K€ y4eOHBIN MaTepual c
Pa3HbIX TOYEK 3PEHMSI, MEXKIPEIMETHBIE CBSA3H CIIOCOOCTBYIOT €ro JIYYIIEMY OCMBICICHHUIO,
6oJ1ee IPOYHOMY 3aKPEIUICHUIO MTOJYYEHHbIX 3HAaHUHM U NPAaKTUYECKUX YMEHUH.

Jlnsg opraHuzanuu Inpoiecca OOy4YeHHMS JKENaTelbHO MPUMEHSTh pa3iuyHble (HOPMBbI
y4eOHBIX 3aHATUH: Oecelbl, HHTETPUPOBAHHBIE YPOKH, MPAKTHKYMBI, SKCKYPCHUH, TPYIIOBYIO
paboTy, JenoBble Urpbl. B KadecTBe MpeAnodYTUTENbHBIX (GOPM KOHTPOJIS 3HAHWH, YMEHUU U
HaBBIKOB  HCMOJb30BAaTh  KOHTPOJBbHBIE  pabOTBI, TECThl, XHUMHUYECKHE  JUKTAHTBHI,
CaMOCTOSITENIbHbIE PaOOTHI.

Baxno npu pabore ¢ aeremu c 3IIP Bkiao4ate B cojep’kaHHE MPOrpaMMbl BOIPOCHI
3/10pOBbeCOEpExKEHHs], MaTepuall 1Mo NpodUIaKTUKE YNOTPeOIeHHs] TCUXOAKTUBHBIX BEIIECTB,
npornarassie 3J0poBoro oopasa *Hu3HH.

[Tpu nmnaHMpoBaHUM y4E€OHOTO MpOLIEcca KeNaTeabHO IPETyCMOTPETh UCIIOIb30BaHUE!

* HETPaJULHOHHBIX METOJOB U (GopM 0OyueHHs (METOAOB: HAIJISIHBIX (MILTIOCTpALUs,
nemMoHcTpauus, B Tom uucie [{OP), nmpaktuueckux, MOTUBAIMK MHTEpeca (UIPbl, AUCKYCCUN),
MOTHBAILMM JOJITa

¥ OTBETCTBEHHOCTH (yOeXKIeHWE B 3HAYMMOCTU YYCHHS, MOOIIpEeHHE); GopM OOydeHHUS:
WH/IMBUYaJIbHBIX, TAPHBIX, TPYIIOBHIX (CO CMEHHBIM COCTAaBOM YYEHHUKOB);

* DJIEMEHTOB COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHM, TaKMX KakK MH(OPMAIMOHHO-
KOMMYHMKAIIUOHHBIE, Pa3BUTUSI KPUTUUECKOTO MBIIIICHUS;

* COBPEMEHHBIX TEXHMYECKHX CpEICTB OOydYeHHs: NEpPCOHAIBHOTO KOMIIbIOTEpA,
UHTEPaKTUBHOU

JTOCKH.

ITpu mpoBeIeHNN YPOKOB PEKOMEHAYETCS:

* 0o0JbIlIe BPEMEHU OTBOJUTH BOIIPOCAM HCIOIb30BAaHUS XUMUYECKUX BELIECTB B

ObITY 1 6€30ITaCHOTO 0OpalleHHs ¢ HUMU;

* BKJIIOYaTh MAaKCHUMaJlbHO BO3MOXKHOE€ KOJMYECTBO JIEMOHCTpAllMii, TaKk Kak HMEHHO
JIEMOHCTPAIIMOHHBII 3KCIIEPUMEHT CIIOCOOCTBYET Pa3BUTHIO ITO3HABATEIBHOIO HHTEpECa y IETei
C 33JCPKKOH IICUXUYECKOTO Pa3BUTHS;

* IpU IUIAHUPOBAHUM NMPAKTUYECKUX PAaOOT M Ja0OpaTOPHBIX OIBITOB MCKIIOYATh T€ U3
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HUX, KOTOpble TpeOyIOT WCIOJb30BaHMS  KOHIGHTPUPOBAHHBIX  KHCIIOT, IIEJIOYEH,
dbopManbaerua, CoupTa, BBUIY UX BBICOKOW TOKCUYHOCTH U OMACHOCTH TSI 3JI0POBBSL.

B cBa3m ¢ 0COOCHHOCTAMHM TIOBEACHHS W JeATedbHOCTH ydamuxcs ¢ 3IIP
(pacTOPMOKEHHOCTh, ~ HEOPTraHW30BAaHHOCTb) HEOOXOJIMM  CTPOKAMIIMM ~ KOHTPOJIb  3a
COOIOICHMEM TpaBWJI TEXHUKM OCE30MAaCHOCTH TMPU IPOBEACHHHM JTAOOPATOPHBIX H
NPaKTUYECKUX paloT.

Ilnanupyemblie pe3yJibTaThl 0CBOCHHS Y4€0HOI0 NpeaMeTa

IIpeaMeTHbIE pe3yabTaThI
[o 3aBepIeHUIO Kypca XUMHH HA 3Tare OCHOBHOI'O 00ILET0 00pa3oBaHuUs
BBIITYCKHUKH OCHOBHOM IIKOJIBI JOJIKHBI OBJIAJIETh CIEAYIOIINMU PE3YIbTaTaAMMU:
l. JIuunocmmuoie pezyiomamoi:

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMbl CPEAHEro 00IIero o0pa3oBaHus
JOCTHTAIOTCS B XO/A€¢ OOy4YeHUs XMMHUHU B CIMHCTBE YUCOHOW W BOCHUTATEIHHOU
nestenbHOoCTH OpraHu3allid B COOTBETCTBUU C TPATUITMOHHBIMH POCCHHUCKUMU
COIIMOKYJIBTYPHBIMA ¥ JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMU, TPUHATHIMH B
oOIIecTBe MpaBWJaMd W HOPMaMH IIOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOTIO3HAHUS, CAaMOPA3BUTHUS W COIMAIM3AIMK OOydarommxcsa. JIMYHOCTHBIE
PE3YNBTAThl OTPAXKAIOT CHOPMUPOBAHHOCTDH, B TOM YHCIIC B YACTH:

1. Ilampuomuuecxkoz2o 6ocnumanus

1) 1IEHHOCTHOTO OTHOIICHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HACJEWI0, TOHWMAaHUS 3HAYCHHS XUMHUYECKOW HAayKd B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHON WH(pOpMaIMeil o
MEPEIOBBIX JTOCTIKCHHMSIX W OTKDPBITHUSX MHPOBOH M OTCYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2. I'pasicoanckozo eocnumanus

2) TmpeACTaBICHUS O CONMAIBHBIX HOpPMax H MPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECCTBEHHO
MOJIE3HOM,  Yy4EeOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYTUX  BHIAX
NEATEILHOCTH, TOTOBHOCTH K pPa3HOOOPAa3HON COBMECTHOW JEATECITLHOCTH TIPU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIBHBIX 3a/1ay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOIlECCe OITOM Y4YEeOHOM JesATEIBbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TIOBEJCHUE W TIOCTYNKH CBOUX TOBAPUINEH C TO3UINH
HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIIKOB;
3. Ilennocmu nayunoz2o noznanus

3) MHPOBO33PEHYECKUX MPEJCTABICHUN O BEIIECTBE M XMMHYECKOW pPEaKIIH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM U COCTABJISIOIIMX
OCHOBY JIJIi IOHMMaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MUpa; MpEACTaBICHUN 00



OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJBI, B3aUMOCBS3SX YEJIIOBEKA C
MPUPOIHON CPENOH, O POJIM XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

4) mo3HaBaTeIbHBIX MOTHMBOB, HANPABJIECHHBIX HA MOJYyYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOUMBIX ISl O0OBSICHEHUSI HAOII0aEMBIX MTPOLIECCOB U SIBJICHUN;

5) nmo3HaBaTeIbHOM, UHPOPMAITMOHHON M YUTATEIbCKON KYJIbTYPhI, B TOM YHUCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHON
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

6) uHTepeca K OOYYCHHIO W TIO3HAHUIO, JIFOOO3HATEIHHOCTH, TOTOBHOCTH W
CIOCOOHOCTH K  €aMOOOpa3oBaHMIO, MPOEKTHOM M  HUCCIEI0BATEIbCKOMN
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4. @opmuposanusn Kyabmypol 300p08b:

7) oco3HaHUA [IEHHOCTHU >KU3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO,
YCTAaHOBKUA Ha 3JI0OPOBBIM 00pa3 >KU3HU, OCO3HAHUS TOCJIEACTBUN U HENPUSTHUS
BpEJAHBIX TPHUBBIUEK (YyHOTpEOJCHHS  aJIKOTOJis, HApKOTUKOB, KypeHUs),
HEOOXOJAMMOCTA COOJIOJIEHUsT TpaBUiI OE30MacHOCTH TMpPU OOpallleHUU C
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5. Tpyooeozo éocnumanusn

8) mHTEpeca K MPaKTUYECKOMY M3YyYEeHHIO Ipodeccuil U Tpyaa pa3MyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TPUMEHEHMSI NPEAMETHBIX 3HAHUW IO XUMHH, OCO3HAHHOIO BBIOOpA
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHuUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U TTOTPEOHOCTENH;
ycrenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMECHUH;
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6. IKon02uueckozo 6ocnumanus

9) 9KOJIOTUYECKH 1IEJIECO00Pa3HOTr0 OTHOIIEHHUS K MPUPOJIE KaK UICTOUYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, MOHMMAHHUS LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro obOpa3a KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
(bU3NYEeCKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUSI IIEHHOCTH COOJIIOJICHUS
MpaBuUJ1 0€30MMacHOTO MOBEICHUS TIPU pabOTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YTPOXKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

10) cnocoOHOCTH TPUMEHSATH 3HAHUS, MOJy4aeMble NMPU U3YUYCHUH XUMHH, IS
pelieHuss 3a7ad, CBA3AHHBIX C OKPYXKAIOLIEW NPUPOJHOU CpEeIOM, MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHUS TJIOOATBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH X PEIICHHS MTOCPEACTBOM METOJIOB XUMUMU;

11) 5Ko0JIOrMYECKOro  MBINUIEHHS, YMEHUS PYKOBOJICTBOBATbCS UM B
II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAJILHOM IIPAKTHKE.

IIpuobpemenue coomeemcmesyoujeco mMum YeHHOCMAM ONbIMa NO8eOeHuUsl,
onvlma npUMeHeHUs COOPMUPOBAHHBIX 3HAHUU U OMHOWEHUL HA npakmuke (mo
ecms 8 npuUOOpemeHuUU ONnvlma OCYuwecmeneHus COYUaIbHO 3HAYUMBIX 0ell):

— onslm 0ell, HanpasieHHbIX HA 3A00MYy 0 C80ell cembe, POOHBIX U OUZKUX,

— mpy0ooBol ONblm, ONbIM YUACMUSL 8 NPOU3BOOCMEEHHOU NPAKMUKE,



— onvim 0ejl, HANPABIEHHbIX HA NOAb3Y C80EM) POOHOMY 20pOOY UL Celly,
cmpane 8 YeioM, ONblm OesmeNbHO2O BbIPANCEHUS COOCMEEHHOU 2PANCOAHCKOU
no3uyuu,

— ONbIM NPUPOOOOXPAHHBIX O€JL;

— OnbIM paspeuieHusi 803HUKAIOWUX KOH@DIUKMHBIX CUMyayutl 8 wKoJe,
ooma unu Ha yauye,

— ONbIM CAMOCMOSMENLHO20 NPUOOPEmeHUsT HOBbIX 3HAHUL, NPOBedeHUs
HAY4YHbIX UCCTIe008AHUL, ONbIM NPOEKMHOU 0eamelbHOCMU,

— ONbIM U3BVYEHUs, 3auwumsl U B0CCMAHOGNEHUs. KYIbMYPHO2O HACAEOUs
yejnogeuecmsed, ONvlm CO30aHUsI COOCMBEHHbIX NPOU3BEOCeHUl K)Jbmypbl, ONbIM
MBOPUECKO20 CaAMOBLIPANCEHUSL,

— onvlm 8edeHUst 300p08020 00PA3A HCU3HU U 3a00MbL O 300P08be OpY2UX
Jaooell;

— onvlm OKA3aHUAxA nNoMowu OKpYyIHcarouium, 3a00mbl 0 MAALIUAX UIU
nooatcuIblx JliOOﬂX, 60/10Hmepc7<uﬁ onslm,

1) ocosnanue cBOCH ITHUYECKON NMPHHAUICHKHOCTH, 3HAHME HCTOPUU XHUMHU M
BKJIaJ1a POCCHMCKON XUMMUYECKON HAYKH B MUPOBYIO XUMHUIO;

2) popmuposarue OTBETCTBEHHOTO OTHOIIICHUS K TIO3HAHUIO XUMHUU; TOTOBHOCTH H
CHOCOOHOCTH OOY4YaIOIIMXCSl K CaMOPa3BUTHIO M CaMOOOpPa30BaHUIO Ha OCHOBE
U3YYeHHBIX (DaKTOB, 3aKOHOB W TEOPUH XHUMHUH; OCO3HAHHOIO BBIOOpAa U
MOCTPOEHUE MHANBUAYATHLHON 00pa30BaTEIbHOM TPACKTOPHH;

3) gopmuposanue  UEIOCTHOW  ©CTECTBCHHO-HAYYHOW  KAapTHHBI  MUpAa,
HEOTHEMJIEMON YaCThIO KOTOPOU SIBJISIETCS XMMUYECKasi KApTHHA MUPA;

4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUS HAYKH
Y OOLIIECTBEHHON MPAKTUKH, B TOM YHCIIE U XUMUYECKUM;

5) ocsoenue conmalbHBIX HOPM, MPABUJ MOBEICHHS, POJicit U GOpM COLUATBLHOM
KA3HU B COLMYyME, IPUPOJE M YaCTHOM >KU3HM HA OCHOBE DKOJIOTMYECKOU
KyJbTYpBI U 0€30I1aCHOT0 0OpaleHus C BEUIECTBAMU U MaTepUallaMH;

6) ¢@opmuposanue KOMMYHUKATHBHOM KOMIIETCHTHOCTH B OOIICHUU CO
CBEpCTHMKAMH W B3pPOCIBIMH B Tpollecce 00pa30oBaTEIbHOM, OOIIECCTBEHHO
MOJIE3HOM,  Yy4EOHO-MCCIEAOBATENbCKOM, TBOPYECKOM W JIPYTUX  BUJIOB
NEATEIIBHOCTH, CBA3aHHBIX C XUMHUEM.

. Memanpeomemmnuwie pezynomamot:



7

1) onpedenenue neneir coOOCTBEHHOTO OOYYCHMS, TOCTAHOBKA U (DOPMYJIMPOBAHHE
JIJIs ce0sl HOBBIX 3aj1ad;
2) niranuposanue TyTeH IOCTIDKEHHS JKEJaeMOro pesysibrara OOyueHUS XHMHUHU
KaK TEOPETUYECKOTO, TaK U IKCIIEPUMEHTAIBLHOTO XapakTepa;
3) coomHecenue  CBOMX JEHCTBHH C IUIAHUPYEMBIMH  pPe3yJIbTaTaMHU,
ocywjecmenenue KOHTPOJSL CBOEU JIESITENIbHOCTH B IMPOLIECCE€ JOCTUKEHUS
pe3ynbTara, onpedeienue CrocoO0B ACHCTBUIN MPU BHITIOJHEHUHN JIAOOPATOPHBIX U
MPAKTUIECKUX PAOOT B COOTBETCTBHH C MPABUIIAMU TEXHUKHA O€30MTaCHOCTH;
4) onpeodenenue NCTOYHUKOB XUMUYECKON MH(OPMAIUH, TIOJIYUCHHUE U aHAU3 e€,
co3/lanie UHGOPMAIMOHHOTO MPOAYKTa U €ro Mpe3eHTAIS;
5) ucnonv3oeanue OCHOBHBIX WHTEIUICKTYaJbHBIX OINEPAIlMii: aHAINW3a M CHHTE3a,
CpaBHEHHUSI W CHCTeMaTH3aluHh, OOOOIICHHS U KOHKPETH3alUU, BblAGIeHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€H U nocmpoeHue JTOTUYECKOTO PACCYKICHHUS U
YMO3aKJIIOUeHUs (MHIYKTUBHOTO, JEIYKTUBHOTO M IO aHAJIOTMH) Ha MaTepuaie
€CTEeCTBEHHO-HAYYHOT'O COJICPKAHUS,
6) ymenue co3naBarh, MIPUMEHATh U MPEOOPA30BLIBAT 3HAKH U CHMBOJIBI, MOJICITH
Y CXEMBI JUIsl penieHusl yueOHbIX U MTO3HABATENIbHBIX 3a/a4;
7) ¢opmuposanue v pazsumue KOJOTHUECKOTO MBIIUICHHS, YMECHHE TPUMCHSITDH
€ro B I[I03HAaBATEIbHOW, KOMMYHUKATUBHOM, COLMAJIBHOMW IMPAKTUKE U
npodeCCUOHAIBHOW OpUEHTAIINH,
8) ecenepuposanue wneH W ONpEICICHHE CPEICTB, HEOOXOMUMBIX IS UX
peanu3anuu.

l1l. IIpeomemmnoie pesynomamor:

BoinyCKHUK HAYYUTCH:

® XapaKTEepH30BaTh  OCHOBHBIE  METOJbI  TO3HAHWS:  HaOIOJIeHUE,
WU3MEpPCHHE, SIKCIICPUMCHT;

® ONUCHIBATH CBOMCTBA TBEPABIX, JKUIKHUX, Ta3000pa3HBIX BEIIECTB,

BBLACIIAA UX CYHNICCTBCHHBIC ITPHU3HAKH,



® pacKpbhiBaTh CMBICI OCHOBHBIX XHMHYECKHX TIOHATUHA  «aTOMM,
«MOJIEKYJIa», «XUMUYECKHH DJIEMEHT», «IPOCTOE BEIIECTBO», «CJIOXKHOE
BEIIECTBO», «BAJICHTHOCTb», «XHMHUYECKas pEaKius», HCIOIb3ys] 3HAKOBYIO
CUCTEMY XUMHUU;

® DPACKpPBIBATh CMBICT 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA
coCTaBa, aTOMHO-MOJIEKYJISIPHOM TEOpHH;

® pasnuyaTh XUMHUYECKHE U (PU3NYECKUE SABJICHUS,

® Ha3bIBaTh XUMUYECKHUE DJIEMEHTBHI;

® OMpeAeNATh COCTAaB BEUIECTB MO UX (popmyrnam;

® OMpeAeATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCTUHEHUSX;

® OMpEACNATh TUI XUMUYECKIX PEAKIIHA;

® Ha3bIBaTh MPU3HAKU U YCIOBUSA MPOTEKAHUS XUMUYECKUX PEaAKITUH;

® BBIABJIATH NPU3HAKU, CBUACTEIBCTBYIOIIME O MPOTEKAaHWU XUMUYECKOU
pPEaKIuy NPy BHIMOIHEHUHA XUMHUYECKOTO OTIbITa,;

® COCTaBJIATH (HOPMYJIbI OMHAPHBIX COCTUHEHUM;

® COCTaBJISITh YPABHEHUS XUMHUECKUX PEAKIIHIA;

e co0oaTh npaBuiia 6e30MacHoOM paboThI MPU MPOBEJACHUH OIBITOB,

® [10JIb30BaThCA JAOOPATOPHBIM 000PYAOBAaHUEM U MOCYA0M;

® BHIUKCIATH OTHOCHTEIBHYIO MOJEKYJIAPHYIO M MOJSPHYIO MAacChl
BEIIICCTB;

® BBIUHCIATH MAacCOBYIO JOJIO0 XHMHUYECKOTO »JJIeMeHTa 1o (opmyie
COCTUHEHUS;

® BBHIUUCIATH KOJWYECTBO, O0OBEM MM MacCy BEIIecTBa MO KOJUYECTBY,
00BEMy, Macce peareHTOB WU MPOAYKTOB PEaKIINH;

® XapakTepu3oBaTh (U3NYECKHE U XHMHUYECKHE CBOMCTBA MPOCTHIX
BEILECTB: KUCJIOPOJIa U BOAOPOA;

® 10JIy4aTh, COOMPATH KUCIOPO. U BOJOPOI;

® pAcro3HaBaTh OMNBITHBIM MYTEM Tra3o000pa3Hble BEIIECTBA: KUCIOPOL,

BOJIOPOJ;



® pacKpbIBaTh CMBICI 3aKOHA ABOTraapo;

® DPAaCKpbIBaTh CMBICI MOHATUHA «TEMJIOBOU 3PGEKT peakinumy, «MOJSIPHBIN
00BeEMY;

® XapaKTepHU30BaTh (PU3MUECKUE U XUMHUECKHE CBOMCTBA BOJIbI;

® pacKpbIBaTh CMBICI TIOHATHUS «PACTBOPY;

® BBIUHCIIATH MACCOBYIO JIOJIO0 PACTBOPEHHOTO BELIECTBA B PACTBOPE;

® IPUTOTOBJIATH  PAcTBOPBl €  ONPENEIEHHOM  MacCoOBOM  JIOJEHN
PacTBOPEHHOIO BEILIECTBA;

® Ha3bIBaTh COCMHEHUS N3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;

® XapakTepu3oBaThb (PU3UUECKHME U XHMHUYECKHE CBOMICTBAa OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEUIECTB: OKCUIOB, KUCIOT, OCHOBAHMI, COJIEH;

® ONpeNeNsATh NPHUHAJIEKHOCTh BEIIECTB K OINPEJEICHHOMY Kiaccy
COCJIMHCHUN;

® COCTaBJIAThH (POPMYJIbI HEOPTAHUUECKUX COEAMHEHUI N3yUYEHHBIX KIJIACCOB;

® [IPOBOJIUTH OMBITHI, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA N3YYEHHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB;

® Dacno3HaBaTh OIBITHBIM IIYTEM PAacCTBOPHl KHCIOT M ILEJOYEH 110
WU3MEHEHUIO OKPACKHU MHIUKATOPA;

® XapaKTEpPH30BaTh B3aMMOCBSI3b MEXKIY KIACCAMH HEOPraHUYECKHX
COCIMHEHUN;

e packpsiBaTh cMbici [lepuognueckoro 3akona /1. 1. Menaeneena;

® OOBSICHATh (UBMYUECKUI CMBICT AaTOMHOTO (TOPSIKOBOr0) HOMepa
XUMHUYECKOTO AJIEMEHTa, HOMEPOB IPYIIbl U EPHOJa B EPUOJIUYECKON CUCTEME
JI.1. Menneneena,

® OOBSICHATH 3aKOHOMEPHOCTM HM3MEHEHUS CTPOEHHS aTOMOB, CBOMCTB
AJIEMEHTOB B MpeJenax MaiblX MEPUOJIOB U TJIABHBIX MOATPYIII;

® XapaKTEpPU30BaTh XUMHUYECKHE 3JIEMEHTHI (OT BOAOPOJA 10 KalbIUs) Ha
OCHOBE HX TIOJOXeHus B mnepuoamyeckon cucreme Jl. W. Menneneera wu

0COOEHHOCTEM CTPOCHUA UX ATOMOB;,
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® COCTaBJISITh CXE€Mbl CTPOEHHUA AaTOMOB mHepBbIX 20  3JIEMEHTOB
nepuoguueckou cuctemsl 1. 1. Menneneena;

® pACKpBIBaTh CMBICII MOHSITHHI «XUMHYECKast CBSI3bY,
«QIJIEKTPOOTPULIATEITLHOCTHY;

® XapaKTepHU30BaTh 3aBUCHUMOCTh (PU3MYECKHUX CBOMCTB BEIIECTB OT THIIA
KPUCTALUINYECKOW PEIIETKHY;

® OMNpEACNATh BUJ XUMUUYECKOU CBA3M B HEOPTaHUYECKUX COCTUHEHUSIX;

® M300pakaTh CXEMBI CTPOCHHUS MOJICKYJ BEIIECTB, 0Opa30BaHHBIX
pPa3HBIMM BUJIAMU XUMHYECKUX CBA3CH;

® pAaCKpbIBaThb  CMBICI  TOHATHUM  «HOH»,  «KAaTUOH»,  «AHUOHY,
(QIIEKTPOJUTBI»,  «HEIIEKTPOJIUTBD»,  «IJEKTPOJIUTHUYECKAs  AUCCOLMALS,
«OKHCJIUTENb», «CTEIEHb OKHUCJICHUSN», «BOCCTAHOBUTEIbY», «OKHUCICHUEY,
«BOCCTAHOBJICHHEY;

® OIPEJEINIATh CTEIIEHb OKUCIIEHHUS aTOMa 3JIEMECHTA B COCJIUHEHUU;

® pPACKpbIBaTh CMBICII TEOPUU DIICKTPOJIUTHUECCKON AUCCOIMALINY;

® COCTaBJISITh YPABHEHUS DJJIEKTPOJUTHUUECKOW AUCCOLMALAM  KHUCIIOT,
1IeJ04Yei, COJICH;

® OOBSACHATH CYIIHOCTH IIPOIECCa DJICKTPOJMTHYECCKON JHCCOIHMAINA U
peaKIuii HOHHOTO 0OMEHa;

® COCTaBJISITh IMIOJIHBIE W COKPAIIEHHBIC HWOHHBIE YPABHEHUSA pEAKIUU
oOMeHa;

® OIpeeIATh BO3MOKHOCTh IPOTCKAHUS PEaKIInii HOHHOTO OOMEHA,

® IIPOBOJUTH  PEAKIHUM, TMOJATBEPKAAIONME  KAYECTBCHHBIM  COCTaB
pa3JIUYHBIX BEILIECTB;

® ONpPEIENIATh OKUCIUTENIb U BOCCTAHOBUTEIIb;

® COCTaBJISITh YPABHEHUS OKHUCIIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIU;

® Ha3bIBaTh (PAaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYSCKOM PeaKInu;

b KJIaCCI/I(I)I/IHI/IPOBaTB XUMHUUYCCKUC PCAKIIUU 110 PA3JIMYHBIM ITPHU3HAKAM,
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® XapaKTepH30BaTb  B3aUMOCBSI3b  MEXAY  COCTaBOM,  CTPOCHHEM
Y CBOWMCTBAaMHU HEMETAILIOB;

® [IPOBOJUTH OMBITHI [10 MOIYYEHUIO, COOMPAHUIO U U3YUEHUIO XUMUYECKHUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOrO ra3a, aMMHaKa;

® Pacno3HABATh OMBITHBIM MTyTEM T'a3000pa3HbIe BEIIECTBA: YIJIEKUCIIBIN ra3
U aMMHUAK;

® XapaKTepH30BaThb  B3aUMOCBSI3b  MEXKIY  COCTaBOM,  CTPOCHHEM
Y CBOMCTBaMH METAJUIOB;

® Ha3bIBaTh OPraHMYECKHUE BEIIECTBA MO UX (POpMyJie: METaH, 3TaH, ITUIIEH,
METaHOJI, JTaHOJ, IJIMIEPUH, YKCYCHas KHCJIOTAa, AMWUHOYKCYCHas KHCIOTA,
CTEapUHOBAasl KUCJIOTA, OJICMHOBAsI KUCIJIOTA, IVIFOKO034;

® OLICHMBATH BIUSHHE XUMUYECKOTO 3arpsA3HEHUs] OKPYKAIOIIEH Cpenbl Ha
OpraHH3M YEJIOBEKA,;

® I'PaMOTHO OOpPAILATHCS C BEIIECTBAMU B IIOBCETHEBHOM KU3HU;

® OIpeneniaTh  BO3MOXKHOCTb  IPOTEKAaHHUS  PEAKUMA  HEKOTOPBIX
MIPEACTABUTENIEN OPTAHMYECKHUX BEIIECTB C KUCIOPOAOM, BOJIOPOIOM, METAILIAMH,
OCHOBAHHUSMHU, TAIIOTEHAMH.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHUThCS:

® 8bI0GULAMDb U NPOBEPSAMb IKCNEPUMEHMATLHO 2UNOMEe3bl 0 XUMUUECKUX
CBOLCMBAX 6eujecme Ha OCHO8e UX COCmasda U CMpOeHus, ux CnocobHOCmu
ecmynams 8 Xumuyeckue peakyuu, o0 Xxapakmepe U NpoOYKmax paziudHbix
XUMUYECKUX peaKryull;

® Xapakmepuzoeamv Gewecmea Nno cocmaegy, CMmpOeHUur0 U CEOUCMBAM,
VCMAaHaeaueamay NPUYUHHO-CIeOCTBEHHbIEe ces3U MexHcoy OaHHbIMU
Xapakmepucmukamu eeuecmea,

® cocmaegnams  MONEKYIApHble U NOJHble UOHHble VYPABHEHUs  NO

COKpaWéHHblM UOHHbIM YPABHEHUAM,
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® NPOCHO3UPOBAMb CNOCOOHOCb Beulecmed NPOosIGIsMb OKUCIUMETbHbIE
UIU BOCCMAHOBUMEIbHBIE CBOUCNBA C YUEeMOM CMeneHell OKUCIEeHUs dIeMeHMO8,
BX00AUUX 8 €20 COCMAB,

® cocmassimo ypasHeHus peaxyuil, COOMBEMCMBYIOUUX
nOC1e008aAmMeNbHOCMU  NPEeBPAUEHUNl  HeOP2AHUYEeCKUX —BeuleCms  Pa3iudHbIX
K1accos,

® 8bI0BULAMD U NPOBEPSMb IKCNEPUMEHMATILHO 2UNOMeE3bl O Pe3yIbmamax
6030€lCmEUst PA3IUYHbIX (DAKMOPO8 HA UBMEHEHUEe CKOPOCMU XUMUYECKOU
peaxyuu;

® UCNONB306aMb NPUOOPEeMENHble 3HAHUS OJIsl IKOAOSUYECKU ZPAMOMHO20
nogeodeHuUst 8 OKpyicawell cpeoe;

® UCNONB306AMb  NPUOOPemEHHbIe — KIIo4egble  KOMNemeHyuu  npu
BbINOJIHEHUU NPOEKMO8 U YHEOHO-UCCAe008AMEeNbCKUX 3a0ay N0 U3YYEeHUIO
C80UCMS, CHOCOD08 NONYHEHUS U PACNO3HABAHUSL 8EUICCME,

® 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O Bewecmsax U XUMuuyeckKux
npoyeccax;

® KpumuuecKku OMHOCUMBCS K NCeBOOHAYUHOL ungopmayuu,
He00bpOCoBeCMHOI peKiame 8 CPeOCmB8ax MaccoBoll uHpopmayuu;

® 0CO3HaBamMb 3HAYEHUEe MeoPeMmUYecKUx 3HAHUL No  Xumuu O
NPAKMU4ecKoll 0esimelbHOCMuU 4el08eKd,

® c030a8amv MOOeNU U CXeMbl Ol peuleHUs Y4eOHbIX U NO3HABAMENbHbIX
3a0a4;, NOHUMAmMb HEOOXO0OUMOCHb COONOOEHUsT NPEONUCAHUL, NPediazaemvlx 6

UHCMPYKYUAX NO UCNOJb30BAHUIO JleKapcme, cpedcme OLIMOBOU XUMUL U Op
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Conepxanue yueOHOT0 nmpeaMeTa

8 kiacc

HavajbHble NOHATHS M 32AKOHbI XUMHH
Tena u BemectBa. CBOICTBa BEIIECTB. DTAJOHHBIE (PU3MYECKHUE CBONCTBA

BeNIECTB. MaTepruaiibl U MaTepruaioBeicHUEe. Polib XMMHUM B )KM3HU COBPEMEHHOTO
oOmecTBa. OTHOIIEHHE 001IeCTBA K XUMHUH: XeMOpUIIus U XxeMohoous.

Mertoasl n3yuenns xumun. Habmronenne. DxcriepuMeHT. MoaenrpoBaHue.
Moaenu MaTeprualibHbIE U 3HAKOBBIE UM CUMBOJIBHBIE.

l'azel. XKupkoctu. TBEpabie BemecTBa. B3anMHble nepexoabl MEXIY
arperaTHBIMH COCTOSIHHSIMHU BEIECTBA: BO3TOHKA (CyOJIMMAaIus) U JaecyOonumanus,
KOHJEHCAIIUS U UCTIAPEHHE, KPUCTAIUIN3AIUS U TUIABJICHHUE.

duznyeckue sABjeHUS. YuCThie BEIIECTBA M CMECH. [ OMOTEHHBIE |
reTeporeHnele cmecu. CMmecu Ta3o000paszHble, kuakue u TBEpABIE. CIOCOOBI
pa3aeiieHusl CMecei: MeperoHka, Wiu IUCTHLISALNS, OTCTauBaHue, GUiIbTpoOBaHUE,
KpUCTAIM3AIlMsS WM BbIIAapuBaHWe. Xpomarorpadus. IlpuMeHeHue >THX

Croco00B B J1a0OPATOPHOM MPAKTUKE, HA POU3BOJICTBE U B OBITY.
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XHUMUYECKHE DJIEMEHTBl. ATOMBI U MOJEKYNbl. IIpocTeie W CHOKHBIE
BEIECTBA. AJUIOTponHUs Ha npuMepe kuciaopoaa. OCHOBHBIE MOJIOKEHUS aTOMHO-
MOJIEKYJISIpHOTO yueHus. MoHbl. BemecTtBa MOJIEKYISIPHOTO U HEMOJEKYISIPHOTO
CTPOCHHS.

3HaKu (CMMBOJIBI) XUMHUYECKUX dJeMeHTOB. H(popMaIys, KOTOpyro HECyT
3HAKM XMUMHMYECKHUX JJIIEMEHTOB. DTUMOJIOTHs Ha3BaHUH HEKOTOPBIX XUMHUYECKHUX
anemeHToB. [leprnonnueckas Tabnuia xumuueckux sneMenToB J[. 1. Menneneena:
KOPOTKOIIEPUOAHBIN M JUIMHHONEPUOAHBIA BapuaHThl. llepuonsl u rpynmsl.
['maBHas u mobGouHas noArpynmnsl, Wik A- u b-rpynmnel. OTHOCUTENbHAS aTOMHAas
Mmacca.

Xumnueckue @opmyabl. Wuaekcsl u xodgduimentsl. OTHOCUTENbHAS
MOJIEKYJIsIpHas macca. MaccoBas 10 XMMHUYECKOTO JJIEMEHTAa B COCIMHEHUMU.
HNudopmanusi, KOTOPYO HECYT XUMUYECKHE (POPMYIIBI.

BanentHocts. CrpykrypHble (opmysbl. XHUMHUYECKHE JJIEMEHTHI C
NOCTOSSHHOM M TMEPEMEHHOM BAJIEHTHOCTHIO. BhIBOI (QOpMyIibl COeAMHEHHS O
BaJIeHTHOCTH. Ompe/esieHrne BaJICHTHOCTH XMMHUYECKOro 3JIeMeHTa 1o ¢opmyiie
BemecTsa. CocTaBleHNE HA3BaHUM COEIMHEHMM, COCTOSAIIMX U3 IBYX XUMHUYECKHUX
AJIIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH IOCTOSIHCTBA COCTaBA BEIIECTB.

Xumuueckue peakuuu. PeareHTsl W npoayktel peakuuu. lIpusHaku
XUMHYECKUX PEaKIUH. YCIOBHS HUX IMPOTEKAHUS W NpeKpameHusa. Peaknuum
TOpEHHs. DK30TEPMUYECKUE U DHAOTEPMUUECKHUE PEAKIUN.

3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMHUYECKHE ypaBHEHUs. CocTaBlleHHE
XUMUYECKUX ypaBHeHHI. NHpopMaLus, KOTOPYIO HECET XMMUYECKOE YpaBHEHHUE.

Knaccudukanus XMMHUUECKHX PEaKIHUil MO COCTaBy M YMCIY PEareHTOB U
MPOAYKTOB. THUIIBI XMMHYECKMX peaKUui. Peakuuum coeauHEHUs, Pas3iokKEHHs,
3aMeleHust 1 oomeHa. Katanuzaropsl U KaTaaus.

JlemoHcTpanuu
e Komtekuusa MaTepraioB U U3AEIUN U3 HUX.

e Mogenu, uCnoyib3yeMble Ha ypoKkax (hU3UKU, OMOJIOTHUU U Teorpaduu.
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OOBEMHBIE U IAPOCTEPIKHEBBIE MOJIEIN HEKOTOPBIX XUMUYECKUX BEILIECTB.
Mopnenn KpUCTaUIMYeCKUX PEMIETOK.

Cobupanne mpubopa Il TOJAy4YeHHUs Ta3a MW TMPOBEpPKa €ro Ha
T€PMETHYHOCTD.

Bosronka cyxoro sibja, 1oja Wi HaTajlnHa.

ArperatHble COCTOSIHUS BOJBI.

Pa3neneHne JByX  HECMEUIMBAIOIIMUXCSA  JKUIAKOCTEH € MOMOIIBIO
JETUTEIbHON BOPOHKHU.

Juctunnstop u ero padora.

VYcranoBka 15 GpuinbTpoBaHus U €€ padora.

YcTaHoBKa J71s BbIIapUBaHUs U €€ padora.

Komnekuust ObITOBBIX MPUOOPOB AJI (PHUIIBTPOBAHUS BO3/1yXA.

Pa3nenenne kpacsmero BemiecTBa (ioMacTepa € MOMOIIBIO OyMa)KHOMN
xpomartorpaduu.

Mopnenu anioTponHbIX MOAU(PUKALIMKA YIIIEpOaa U CEpHI.

[lonyuenue o30Ha.

Toprpetst 1. 5. bepuennyca u JI. Y. Menneneesa.

KopoTkonepruoaupli MU JJIMHHONEPUOAHBIM BapuaHThl llepuonnueckoun
cuctemsl /1. 1. MenaeneeBa

KoHcTpynpoBaHue mapocTep:KHEBBIX MOJIETIEH MOJIEKYJI.

Anmnapar Kumnma.

Paznoxenue Guxpomara aMMOHHSI.

['opeHune cepbl 1 MArHUEBOM JICHTHI.

[Toptpetsr M. B. Jlomonocosa u A. JI. JlaByassbe.

OnbITHI, WIUTIOCTPUPYIOIINE 3aKOH COXPAHEHHUSI MAaCChl BEIIECTB.

["openue docdopa, pacTBOpeHHE MPOAYKTa TOPEHHSI B BOAE U HCCIIEIOBAHUE
MOJIy4YEHHOTO pacTBOPA JIAKMYCOM .

B3aumopaeiicTBue COISTHON KHUCIIOTHI C IIMHKOM.
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e [lonmyuyenue runpoxcuaa meau(Il) u ero paznokenuie npu HarpeBaHMUH.
JlaGopaTopHbIe ONbITHI
1. O3HakoMIIEHUE C KOJUIEKIIMEHN J1ab0OpaTOPHOM MOCYBI.
2. IIpoBepka mpubdopa ajist MOIy4eHHs Ta30B HAa T€PMETUYHOCTb.
3. O3HaKOMJIEHHE C MUHEpPaJIaMy, 00pa3yIOIUMHU TPAHUT.
4. IlpuroToBieHUE TreTEPOreHHON CMECH TMOPOIIKOB CEPhl M Kele3a U HX
paszeneHue.
5. B3anmoencTBiue pacTBOPOB XJIOPUAOB U MOIHUJIOB KIS C paCTBOPOM HUTpaTa
cepedpa.
6. [Tonyuenue ruapokcuaa meau(ll) u ero B3aumMoaecTBUE ¢ CEPHON KUCIOTOM.
7. B3anmoieicTBUE pacTBOPA COMBI C KUCIOTOM.
8. [IpoBepka 3akOHa COXpaHEHHUs MAacChl BEIIECTB Ha MPUMEPE B3aMMOJICHCTBHUS
LIEJIOYN U KUCIIOTHI.
9. IIpoBepka 3aK0Ha COXpPAHEHHSI MACChl BEIIECTB Ha MPUMEPE B3aUMOACHCTBUS
ménoun u conu xxenesa (I11).
10. Pa3znokeHuwe mnepokcuaa BOAOpPOAA € TMOMOIIbI0 okcuaa Mapranma (IV).
11.3amernienue xeae3omM MeId B METHOM KyIlOopoce.
IIpakTnyeckune padoTbl
1. 3HakomMcTBO ¢ JabopatopHbiM oOopyaoBaHueM. IlpaBuia TEXHHUKHU
6e3omacHoOCTH MpHU paboTe B KabuHeTe Xxumun. Hekotopsie BUIbI pa0oT.
2. Ananu3 ouBsl (aHaJIOT paboTh «OUYHCTKA TTOBAPEHHOMN COJIN).
Baxuelue npeacraBuTe] M HEOPraHu4ecKux semecTs. KoinuecrBeHHbIe
OTHOIIIEHUSI B XUMUM

CocraB Bo3nyxa. [lonsitue 06 00bEMHOM J1071€ (¢) KOMIIOHEHTA TPUPOTHON
ra3oBoi cMecu — Bo3ayxa. Pacuétr 00b€Ma KOMIIOHEHTa ra30BOil CMECH IO €ro
00bEMHOM J10J1e U HA0OOPOT.

Kucnopona. O3own. [lonyuenue kucnopona. Cobupanue u pacrio3HaBaHUE

KUCJIOpoJa. XMMUYECKHE CBOMCTBA KUCJIOPO/IA: B3aUMOJICCTBHE C METaJJIaMH,
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HEMETaJUIAaMH U CJIIOXKHBIMU BelecTBaMHu. [I[pumenenue kucnopona. Kpyrosopor
KHUCJIOPO/1a B IPUPOJE.

Oxkcunpl. OOpa3oBaHye Ha3BaHUN OKCUJIOB 10 UX opmynam. CocTaBieHue
dbopMys1 OKCHIOB 10 UX Ha3BaHUAM. [IpecTaBuTEIN OKCUIOB: BOJIA U YTIIEKUCIBIN
ras, Heraui¢Hasi U3BECTh.

Bonopon B npupoae. Pu3nueckrue 1 XUMAYECKUE CBOMCTBA BOJOPOA, ETO

MOJyY€HUE U IPUMEHEHUE.

Kucnotsl, ux cocras u knaccuukauus. Muaukatopsl. Tabnuma
pactBopumocTh. CoJisiHasi U cepHast KUCIOThI, UX CBOMCTBA U IPUMEHEHHE.

Coun, X cocTaB U Ha3BaHMs. PaCTBOPUMOCTH COJIEN B BOJE.
[IpencraBuTenu coneit: Xxaopua HaTpusi, kapOoHAT HaTpus, pocdat KaIbIHs.

ITocrosinnas ABoraapo. KonnuectBo Bemectsa. Monbs. MonsipHast Macca.
KpaTHble eqUuHUIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MHUJUIMMOJb U KUJIOMOJIb,
MUWJUTUMOJISIPHAS U KWJIOMOJIIpHAs: MAaCcChl BEILIECTBA.

Pacuétel ¢ ncnosib30BaHMEM MOHATHUI «KOJMYECTBO BEIIECTBA», «MOJIApHAs
Maccay, «IIOCTOsTHHAsE ABOTaIpO».

3akoH ABorajipo. MosnspHbIil 00BEM Ta3000pa3HbIX BEIIECTB.
OTHOCUTENBHAS TNIOTHOCTH OJIHOTO Ta3a Mo APYromy.

KpaTtHble enuHMIBI U3MEpPEHHS] — MWUIMMOJISIPHBIA WU KUJIOMOJISIPHBIN
00bEeMBI Ta3000pa3HbBIX BEIIECTB.

Pacuétel ¢ ucrnonp30BaHMEM MOHITUNA «KOJIMYECTBO BEIIECTBA», «MOJIIpHAs
Maccay, «MOJISIPHBI 00bEM Tra30By», «IIOCTOSTHHAST ABOTAaIPO».

Pacuértpl ¢ UCMoJIb30BaHNEM TOHATUN «KOJWYECTBO BEIIECTBA», «MOJIAPHAS
Maccay, «MOJISIPHBINH 00BEM Ta30B», IUCIO ABOTAIPOY.

I'unpocdepa. KpyroBopor Boasl B mpupone. Ousnyeckue u XUMUUYECKHE
CBOMCTBA BOJBI: B3aMOJICHCTBUE C OKCUJAMMU.

OcHoBaHusi, ux cocraB. PacTBopuMOCTh OCHOBaHUU B Bojie. M3MeHeHue
OKpAaCKM MHIUKATOPOB B 1IenoyHou cpene. IlpencraBurenu menmoyen:

T'MAPOKCUABI HATPUS, KAJIWA U KAaJIbIHA.
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PactBoputenr u pactBopéHHOE BemlecTBO. PactBOopbel. PacTtBOpeHwue.
['mpparel.  MaccoBass 10yi1 pacTBOPEHHOrO BemiecTBa. Pacué€rel, CBsI3aHHbBIC
C UCITOJIb30BAHUEM TOHATHS «MAacCOBas JI0Js1 PACTBOPEHHOTO BEIIECTBAY.

JdeMoHCcTpanuu

e OrmpezeneHne coaepx aHus KUCIOPOJa B BO3IyXE.
e [lomydyeHue Kuciaopona pa3ioKEHWEM NEpPMaHIraHaTa Kajlus U IMEepOKCHIa

BOJIOPO/IA.

e (CoOupaHue METOJ0M BBITECHEHHUS BO3/TyXa U BOJIBI.

e Pacno3HaBaHHE KHCIOPOJA.

e [openue maruus, »*einesa, yris, cepbl U hocopa B Kuciopoe.
e Komtekuus oKCUaOB.

e [lomyyenue, coOupaHue u pacro3HaBaHUe BOJIOPOIA.

e ['opeHue BOJOpOAA.

e BsaumoeiictBre Bogopoja ¢ okcuaom meau(Il).

o Koutekiuys MUHEpaTbHBIX KUCIIOT.

o [IpaBumno paz0aBieHUs CEPOIl KUCTOTHI.

e Komekuus coseu.

e Tabnuia pacTBOPUMOCTHA OCHOBAHUH, KUCIIOT U COJIEH B BOJIE.
e HexkoTopblie MeTaJlIbl, HEMETAJUIBl U COSAUHEHUSI KOJIMUYECTBOM BEILECTBA B

1 monb.

e Moenb MOSIpHOTO 00bEMa ra3000pa3HBIX BEIIECTB.
e Komiekiuys OCHOBaHUI.

JlaGopaTopHbIe ONbITHI
12. [ToMyTHEHHE U3BECTKOBOW BOJIbI TPU MPOITYCKAHUHU YTJIEKUCIIOTO ra3a.

13. I[TonyueHnue BOAOPOAA B3aUMOICHCTBUEM IIUHKA U COJITHOW KUCIIOTBHI.
14. Pacrio3HaBaHH€ KUCIOT UHAUKATOPAMHU.

15. I3MeHeHne OKpacKu MHAUKATOPOB B IIEJIOUHOU Cpejie.
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16. Os3nakomileHME C mOpenaparamMyd AOMAalIHEHd WM IIKOJIBHOM anTeykKu —
pacTBOpaMu IEPOKCUIA BOAOPOJA, CIUPTOBOM HACTOMKM HOJA W HAIIATBIPHOTO
CIIUPTA.
IIpakTHyeckune padoThl
3. Ilonyuenue, coOupanuie 1 pacrno3HaBaHUE KUCIOPOa.
4. Tlonyuenue, coOupaHue U pacrno3HaBaHuEe BOAOPO/IA.
5. IlpuroToBneHne paCTBOPOB COJIEH C UX 3aJaHHOM MAacCOBOM JIOJIEH.
OcHOBHBIE KJIACCHI HEOPTrAHUYECKUX COeTUHEeHUIT

O6obmenne cBefaeHU 00 OKcHMIax, WX KiacCHUKAIMKA, Ha3BaHUAX M
cBoiicTBax. CriocoObl MOTYYEHUS] OKCUIOB.

OcHoBanus, ux kinaccuduKkaiys, Ha3BaHUs U CBOMCTBa. B3aumoselicTBre ¢
KHCJIOTaMH, KHCIOTHBIMA OKCHUJAMHU M COJsIMU. Pa3nokeHue HepacTBOPUMBIX
ocHOBaHM. CIOCOOBI MOTYYEHUsT OCHOBaHUM.

Kucnotsl, ux xnaccudukamnus v Ha3zBaHua. OOIIME XUMUYECKUE CBOWMCTBA
KUCJIOT. B3auMOnencTBUE KHUCIOT € MeETaulaMU. OJEKTPOXUMHUYECKUU Pl
HanpsDKEHWM METauIoB. B3anMoJenCcTBHE KHUCIOT € OKCHAAMU METAJUIOB.
B3auMognencTBue KUCIOT C OCHOBAaHUSIMH — PEAKUMS HEUTpaJr3aluH.
B3aumopeiictBue  kucior ¢ coisaMmu.  [lomyueHune — OECKHCIOPOJIHBIX
Y KUCJIOPOJACOICPAKAIIUX KUCIIOT.

Comu, wux knaccudukamuss U CcBoMcTBa. B3aumopelictBue conei
C MeTaJlaMu, 0COOCHHOCTH 3THX peakiuil. BzanmoelicTBue coyieit ¢ CosaMu.

I'eneTnueckue psiapl MeTallla U HeMmeTauia. ['eHeTuueckasi CBSI3b MEXIY
KJIacCaMU HEOPTaHUYECKUX BEIIIECTB.

JlaGopaTopHbIie ONBITHI

17. B3auMmoielicTBHE OKCHUIA KAJILIUS C BOJIOM.

18. IlomyTHEHME U3BECTKOBOU BOJBI.

19. Peakiust HeHTpany3alum.

20. [Tonyuyenue ruapokcuaa meau(ll) u ero B3auMoeicTBUE C KUCIOTOM.

21. Paznoxxenue ruapokcuaa meau(Il) mpu narpeBanum.
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22. B3anmoencTBrE KUCIOT C METAJNIAMH.
23. B3auMoIeCTBUE KUCIIOT C COSIMH.
24. O3HaKOMJIEHHE C KOJUIEKIIUEN COJICH.
25. BzaumoneiictBue cynbdara meau(ll) c xemnezom.
26. BzaumoeiicTBrE COIEH C COJISIMU.
27. 'eneTnueckas CBsI3b HA IPUMEPE COCAMHEHUN ME/IH.
IIpakTnueckue padboThl
6. Permenue skcriepuMeHTATBHBIX 3a71a4.
IHepuoanueckuii 3akoH u Ilepuoanyeckas cucTeMa XMMHYECKHX 3JIEMEHTOB
. A. MeHejieeBa U CTPOEHUE aTOMA

EcrecTBeHHbIE ~ cemelcTBAa  XMMHUYECKUX  DJIEMEHTOB:  IIEJIOYHBIC
U IEJIOYHO3EMENbHBIE METaJUIbl, TajJoreHbl, WHEPTHbIC (0JIarOpoJHbBIC) Tas3bl.
AmMdoTtepHOCTb. AMPOTEPHBIE OKCUABI U THAPOKCU L. KOMILIEKCHBIE COJH.

Otkpsitue JI. 1. MenaeneeBbiM [lepnonnueckoro 3akoHa U CO3JaHUE UM
[Teproan4eckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

ATomBI Kak ¢opMa CYIIECTBOBAHUS XUMHUUYECKHX 3JeMEHTOB. OCHOBHBIC
CBEJICHUS O CTPOCHUMHU aTOMOB. JlOKa3zaTenbCTBa CIIOXKHOCTH CTPOEHHUS aTOMOB.
Omnsitel Pezepdopaa. [InanerapHas Moienb CTpOCHUS aTOMa.

CoctaB aTOMHBIX Si€p: MPOTOHBI, HEUTPOHBI. OTHOCHUTENbHAS ATOMHAs
Macca. B3auMocCBsI3b MOHATHN «POTOH», «HEUTPOH», «OTHOCUTENbHAS aTOMHAas
Maccay.

Mukpomup. OnekTpoHbl. CTpoeHUE DSJIEKTPOHHBIX YPOBHEW aTOMOB
xuMudeckux 351eMeHTOB NeNe 1-20. IloHsiTHEe O 3aBEpIICHHOM 3JIEKTPOHHOM
YPOBHE.

N3oronbl. PuU3MYECKUd CMBICI CUMBOJMKH llepuoanueckor CHCTEMBL.
CoBpemennas ¢GopmynupoBka Ilepuogudyeckoro 3akoHa. V3MeHeHUs CBOWMCTB
JIEMEHTOB B TMEpUOAaX W Tpynmnax, Kak (GYHKIUS CTPOEHUS DIEKTPOHHBIX

000JI0YEK aTOMOB.
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XapakTepuCTUKa »dJEMEHTAa-MEeTalllla M JJIEMEHTa-HEeMeTaula 10 HX
MOJIOKCHHIO B [Tepronnueckou CUCTEME XUMHUYECKHUX 3JICMEHTOB
. . Menpeneena.

JdeMoHCcTpauu
e Paznuunbie GOpMBbI TAOIUI TEPUOANYECKON CUCTEMBI.
e MoaenupoBanne MMOCTPOECHHUS [Tepunonuueckoii CHUCTEMBI

. . Menpeneena.

L MOI[CJ'H/I AaTOMOB XMMHNYCCKUX JJICMCHTOB.

e Mojenu aTOMOB 3JIEMEHTOB 1—3-T0 TIepro0B

JlabopaTopHbIe ONbITHI.

28. [Tonyuyenue ampOTEpHOTrO TUAPOKCHIA U UCCIIEIOBAHNE €r0 CBOMCTB.
Xumuueckas cBsi3b. OKUCIMTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIMHU
Nonnass xumuueckas cBsizb. MoOHBI, 00pa3oBaHHBIE aTOMaMH METAJIJIOB

1 HeMeTauioB. CxeMbl 00pa30BaHUsl MOHHOM CBSI3U JUIsl OMHAPHBIX COCIUHEHUM.

HoHHbIE KpUCTATUTMYECKHE PEIIETKM U (PU3MUECKHUE CBOMCTBA BEIIECTB C ITUM

TUoM pemérok. [lonstue o popmynpHON eAUHUIIE BEIIECTRA.

KoBanenTHas xumMudeckasi CBI3b. DJIEKTPOHHBIE U CTPYKTYpHbIE (POPMYJIBI.
KoBanentHas HemomsipHasi cBsizb. Cxembl 00pa30BaHUS KOBAJICHTHOW CBSI3U IS
OMHApPHBIX COeMUHEHUN. MOJIEKYISIpHbIE U aTOMHbBIC KPUCTAJUTMUYECKUE PEIIETKH,
Y CBOMCTBA BELIECTB C ITUM TUIIOM PELIETOK.

DIEKTPOOTPULATENBHOCTh. P snekTpooTpunarebHocTi. KoBaneHTHas
noyisipHas Xumuueckas cBs3b. Jumonb. CxeMbl 00pa3oBaHMs KOBAJIEHTHOM
NOJISIPHOM CBSI3M Il OMHApHBIX CcoeAMHEHWl. MoneKkyisipHble M aTOMHBIE
KPUCTAJUIMYECKUE PEIIETKHA, CBOMCTBA BEIIECTB C 3TUM TUIIOM PELIETOK.

Merannuyeckass XMMHYECKas CBA3b M METAUIMYECKAS KpHUCTAIUINYECKas
pemérka. CBOMCTBa BEIIECTB C ATUM THUIOM pemerok. Eaumnas npupoaa
XAMHUYECKUX CBSI3EH.

Crenenp okucneHus. CpaBHEHHE CTENEHW OKHUCIEHUS W BAJEHTHOCTH.

[TpaBuia pacuéra creneHeit okucaeHus mo GopMysiaM XUMHUUECKUX COSAMHEHU.
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OKHCIINTENPHO-BOCCTAHOBUTENIBHBIE  peakuuu. OnpeneneHue CTENneHen
OKHCIICHHUSI JUUISl 3JIEMEHTOB, 00pa3yIoIIMX BEIIeCTBAa pPa3HbIX KiaccoB. Peakium
MOHHOTO OOMEHa M OKHUCJIMTEIbHO-BOCCTAHOBUTENbHBIE peakuu. OKHCIUTENb
Y BOCCTAaHOBUTENIb, OKHCIEHHE MW BOCCTaHOBIICHHE. (COCTaBICHHE YpaBHEHUM
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKI[UI METOJIOM JIEKTPOHHOTO OalaHca.
JdeMoHCTpau

e Buneodparments! u cnaiinpl «loHHasE XUMUYECKasi CBSI3bY.

e Koiekiusa BemecTB ¢ HOHHOM XUMHYECKOHN CBA3BIO.

e Moaeny HOHHBIX KPUCTAJUIMYECKUX PEMIETOK.

e Buneodparments! u ciaiinpl «KoBaneHTHas XUMUYECKast CBSI3bY.

e KoJsuieknus BemecTB MOJIEKYJISIPHOIO U @aTOMHOTO CTPOECHMUS.

e Mogenu MONEKYISPHBIX U AaTOMHBIX KPUCTAIUIMYECKUX PEIIETOK.

e BuneodparmenTsl u craiiapl «MeTamnyeckas XUMUYECKask CBSI3bY.

e Komrekuusa « MeTaisl ¥ CIUIaBbD).

e BzaumoaeiicTBHe UHKA ¢ CEPOM, COJISTHOM KUCIIOTOM, XjopumaoM meau(1l).

e ['opeHne Maruus.

e BzaumoaeincTBre XJIOpPHOU U CEPOBOAOPOIHON BOABI.
JlabopaTopHbIe ONBITHI

29. N3rortoBiieHHE MOJIEIHU, UIUTIOCTPUPYIOLIEH CBOMCTBA METAITTIMYECKOM CBS3U

9 kaacc
IToBTOpeHue u 00001IeHUE CBeAeHUI IO Kypcy 8 kiacca
bunapurie coenuHeHus. OKCHIBI COJIEOOpA3yIONIHE U HECOJICOO0pa3yOIIHe.
['mapokcuabl: ocHOBaHMS, aM(pOTepHbIe, KUCIOThL. CpeHHe, KUCIbIe, OCHOBHBIC
COJIH.
OO6oOmieHne CcBeACHWM O XUMHYECKHX peakiusax. Knaccudukarms
XUMHYCCKHX pEaKIHMid IO pa3IuYHBIM OCHOBAaHHUSAM: COCTaBy M YHCIY

pearupyromux 1 00pa3yIoUIMXcs BELIECTB, TEIIOBOMY 3(PQeKTy, HalpaBICHHUIO,
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W3MEHEHUIO CTENEHEW OKHCICHUS DJIEMEHTOB, OOpa3ylollUX pearupyroume
BEIIEeCTBa, (pasze, CMOIb30BAHUIO KaTalu3aTopa.

[ToHATHE O CKOPOCTH XUMHUYECKOW peakuuu. DakTopbl, BIHSIOIIAE Ha
CKOPOCTh XMMHUYECKHX pEaklMil: NpUpoJa PpEarupyrolux BELIECTB, HUX
KOHLIEHTpauusi,  TeMmIepaTrypa,  IUIOIaJAb  CONPUKOCHOBEHHMS,  HAJIAYUE
karanuzaropa. Karanus.

JleMoHCTpanun
o O3HaKOMJIEHHE C KOJUIEKIIUSIMU METAJIOB U HEMETAJIIOB.
o O3HaKOMJIEHUE C KOJUIEKIIUSIMU OKCUIOB, KUCJIOT U COJIEH.
e 3aBHUCHUMOCTh CKOPOCTH XMMHUYECKOW PEAKIMH OT MPUPOJIbI PEArupyIOIINX
BEILECTB.
e 3aBUCHMOCTb CKOPOCTM XUMHYECKON pEaKIUMu OT KOHIEHTpaluu
pearupyromux BEIeCTB.
e 3aBUCHMOCTb  CKOPOCTM  XHMHYECKOM  peakuuu  OT  IUIOWIAJU
COTMPUKOCHOBEHHUSI PEarupyIOIINX BEIIECTB («KUIISIIIHI CIIOi).
e 3aBHCHUMOCTh CKOPOCTH XHMHYECKOM peakuuu OT TeMIepaTypbl
pearupyromux BEIIECTB.
JlabopaTopHbIe ONbITHI
1. BzaumoneicTBue aMmMuaka u XjaopoBOJAOPOA.
2. Peakuus HeUTpaIM3aluy.
3. Habmroaenue TemnoBoro sddexra peakiuu HeuTpanu3aiuu.
4. BzaumopeicTBre cepHoil KUcIoThl ¢ okcuaom meau (11).
5. Paznoxenue nepokcuaa BoJOpoaa ¢ MOMOIIbIO KaTajnasbl KapTodes
6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEAKINH OT IPUPOJIbI PEArupPyOIINX
BEII[ECTB HA MIPUMEPE B3aUMOJICHCTBHUS PACTBOPOB THOCYIh(}aTa HATPUS U
xjopuaa 0apusi, THOCYJIb(aTa HATPUS U COJSTHOM KUCIIOTHI.
7. 3aBUCUMOCTb CKOPOCTH XMMUYECKOUN pEaKIIUK OT MPUPOJIbl METAIIIIOB IIPHU UX

B3aUMOJENCTBUU C COJISTHOM KUCIIOTOMH.
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8. 3aBUCUMOCTbh CKOPOCTH XUMUYECKOW peaKUU OT IPUPOJIbI KUCIIOT IPU

B3aHUMOJCUCTBUU UX C JKEIIE30M.

9. 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUH OT TEMIIEPATYPHI.

10. 3aBUCHUMOCTB CKOPOCTH XUMUYECKOW PEAKIIUU OT KOHLIECHTPALIUH.

11. 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKIIUU OT MIOMIAU COTPUKOCHOBEHUS

pearupyromux BeIecTB.

12. 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakIuu OT KaTajin3aropa.
XuMHYEeCKHE PeaKIMU B PACTBOPAX JIEKTPOJIMTOB

[TonsitTue 00 DIEKTPONUTHUYECKOW JUCCOLMAIMH. DIEKTPOJUTHl U
HEJJICKTPOIUTHL. MeEXaHu3M JIHCCOUMALIMU  DJIEKTPOJUTOB C  PA3JIUYHBIM
xapakTepoM CBs3u. CTENneHb SIEKTPOIUTUYECKOW nuccounanuu. CHIIbHBIE U
ci1a0bIe SJIEKTPOJIUTHI.

OCHOBHBIE  TOJIOKEHUS TEOPUU  AICKTPOJIUTHUYECKOM  JHUCCOIMALINH.
Knaccudukanms uvoHOB M uX cBoMcTBa. KHCIOTBI, OCHOBaHUS W COJIM Kak
ANeKTpouThl. X Kilaccudukanus u JuccouaIms.

OO0mue XMMUYECKHUE CBOWCTBA KHUCIOT: U3MEHEHUE OKPACKH MHANKATOPOB,
B3aUMOJECUCTBUE C METAJUIAMHU, OKCUJIAMU U TUAPOKCHUIAMU METAIJIOB U COJISIMH.
Monekynsipable M HWOHHBIE (TIOJIHBIE U COKpAlIEHHBIE) YpPAaBHEHUS pEaKIuu.
XUMHUUYECKUM CMBICI COKPAILIEHHBIX YPAaBHECHHUU. Y CIIOBUS IPOTEKAHUs PEaKLUN
MEXIY JIEKTPOJIUTAMHU 10 KOHIA. Psi1 aKTHBHOCTH METAJIIOB.

OOmue XMMHYECKHE CBOMCTBA IIENOUYCH: B3aUMOACHCTBHE C KHCIOTAMHU,
OKCUJAMU HEMETAJJIOB, coysiMu. OOIMe XMMUYECKUE CBOMCTBAa HEPACTBOPHUMBIX
OCHOBAHUU: B3aUMOJICUCTBUE C KUCIOTAMHU, PA3JI0KEHUE IIPU HAIPEBAHUMU.

OO0mme XUMHUYECKHE CBOWCTBA CPEIHMX COJICH: B3aUMOJICUCTBHE C
KUCJIOTaMH, IIEJI0YAMU, COJIAIMU U MeTAJUIaMHU. B3auMoaerncTBre KUCIBIX COJIEH CO
HIET0YaMH.

[Munponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJIEH ¢ BOAOW. [ uaponus conu
CUJILHOTO OCHOBAHUS W Cab0W KUCIOTHI. ['Maponan3 coiu caaboro OCHOBaHUS U

ciiibHOU KUCHOThI. [Ikana pH.
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CBoiiCTBa KHUCJIOT, OCHOBAaHWM, OKCHUIOB W COJE B  CBETE TEOPUU
ANIEKTPOJIUTUYECKON  JAUCCOLMALMM M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIui.

JleMoHCTpaUu.
e lcnbpiTaHue BENIECTB U UX PACTBOPOB HA 3JEKTPOINPOBOJAHOCTb.
e 3aBHUCHUMOCTD IEKTPOIPOBOJHOCTH YKCYCHOM KHCIOTBI OT KOHLIEHTPALIHH.
e JIBM>KEHUE OKPAILICHHBIX HOHOB B 3JIEKTPUUYECKOM TIOJIE.
e OmnpenesieHNe XapaKkTepa Cpelibl B paCTBOPAX COJICH.
JlabopaTopHbIe ONbITHI.
13. lnccounanus cnadbix 3JIEKTPOJIUTOB HA IPUMEPE YKCYCHOM KHUCIIOTHI.
14. I3MeHeHne OKpacKu HHANKATOPOB B KHUCJIOTHOW CpEIE.
15.Peakuns HEUTpanu3anyuu pacTBoOpa MWIETOYN PA3TUIHBIMU KHCIIOTAMH.
16. Ionyuenne ruapokcuna meau(ll) u ero B3aumoielicTBiE ¢ pa3InIHbIMU
KHUCJIOTAMH.
17. B3aumoieiicTBHE CUIIbHBIX KUCJIOT ¢ okcuaoM meau(Il).
18-20. BzaumopeicTBrE KUCIOT C METAJIAMHU.
21. KauecTBeHHas peakiysi Ha KapOOHAT-HUOH.
22. Tlonydenuie cTyaHsI KpEMHUEBON KUCIIOTHI.
23. KauecTBeHHas peakilus Ha XJIOPHU/I- WK CYJIb(aT-HOHbI
24. I3meHeHune OKpacKu MHIWKATOPOB B IIEJIOYHOU Cpeie.
25. B3anmoaeicTBrE MET0YeH C YIIIEKUCIBIM Fa30M.
26. KauecTBeHHas peakiysi Ha KATAOH aMMOHUS.
27. llonyuenue ruapokcuaa meau(Il) u ero paznoxxenue.
28. BzaumoeiicTBre KapOOHATOB C KUCIOTAMH.
29. llonyuenue runpokcuaa xxeneza(lll).
30. B3aumoneiictue xxene3za ¢ pactBopom cyibdara meau(Il)

IIpakTnueckue padboThl
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1. CBoiicTBa KHCIIOT, OCHOBaHUM, OKCUJIOB U COJIEU B CBETE TEOPUU
ANEKTPOJIMTUYECKON JUCCOLMALIMYU U OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX
peakuuii

Hemertanibl 1 MX COeIMHEHUA

CrpoeHre aTOMOB HEMETAUIOB M HX TnosoxkeHue B Ilepumonnueckoi
cucteme.  Panm  asnexrpoorpunarenbHocTH.  Kpucraummueckue — peméTku
HEMETAJUIOB — IPOCTBIX BelIEeCTB. AUtoTponus M €€ mnpuuuHbl. Dusmyeckue
cBoiicTBa  HeMeTrauioB.  OOmUMEe  XUMUYECKME  CBOWCTBA  HEMETAJLIOB:
OKHUCJIUTEIIbHBIE U BOCCTAHOBUTEIILHBIE.

['anorensl, cTpoeHHME MX aTOMOB M MOJEKYJH. PU3HMYECKHE U XUMUYECKHE
CBOMCTBAa TAJIOTEHOB. 3aKOHOMEPHOCTHM W3MEHEHHsI CBOWCTB TaJOT€HOB B
3aBUCUMOCTH OT HX IojoxeHusa B Ilepuogmyeckoit cucreme. Haxoxxnenue
rajoreHoOB B IPUPOJIE U UX MOJIyYEHUE. 3HAYEHUE U IPUMEHEHUE TAIIOTEHOB.

["asloreHoBOIOPOABI W COOTBETCTBYIOIIME MM KHUCJIOTHI: IIJIaBUKOBas,
coJisiHasi, OpOMOBOJOpOJHAs, HOAOBOAOpoaHAas. [ ajmorenunapl. KauecTBeHHbIE
peakuuy Ha TAJIOreHHUI-WOHBL. I[IprMEHEHHE COEIMHEHHWH TajJOreHOB M HX
OunonornyecKas poJib.

O6mas xapakrtepuctuka 3iaemeHToB VIA-rpynmnel. Cepa B mpupoae u eé
HoJlydyeHue. AJUIOTPONHbIE MOAM(PHUKAIMM CEepbl U MX CBOWCTBA. XHUMHUYECKUE
CBOMCTBA CEPBI U €€ NMPUMEHEHNE.

CepoBoOPO/I: CTPOCHHE MOJEKYIbI, (DU3NUECKUE U XMMUYECKUE CBOMCTBA,
nosydyeHue M 3HaueHue. CepoBogoponHas kuciora. Cynbduiasl U WX 3HAUYCHHUE.
JIromuHODOPBHI.

Oxcun cepwi(1V), cepuucras kucinora, cynbputel. KadecTBeHHas peaxius
Ha CyJIb(UT-UOH.

Oxcun cepol(VI), cepnas kwucnora, cynbdarel. Kpucramioruaparsl.
KauecTBeHHas peakuus Ha Cyiab(paT-HOH.

CepHas KuCIOTa — CUJIBHBIN 351eKTpoauT. CBOMCTBA pa30aBICHHON CEpHOU

KHCJIOTBI, KaK TUIIAYHOW KHUCJIOTHI: BBaHMOHeﬁCTBHC C METajlliaMHd, OCHOBHBIMH U



27

aMm(pOTEpHBIMU OKCHUJAMH, OCHOBAaHUSMU U aMQPOTEPHBIMU THAPOKCUIAMH,
cossimu. KadecTBeHHas peakius Ha Cyab(aT-uoH.

OO6mias xapakTepucTuka 31eMeHTOB VA-rpynibl. A30T, CTPOCHHUE aToMa U
MOJEKyIbl. DU3NYECKHE U XUMUYECKHE CBOMCTBA U NMPUMEHEHHE a30Ta. A30T B
MIPUPOJIE ¥ €T0 OMOTIOTHYECKAS POJIb.

AMMMaAK, CTPOCHUE MOJIEKYJIbl U (PU3NYECKHUEe CBOMCTBAa. AMMUayHasi BOJa,
HAIIATBIPHBIM  CIIMPT, THUApPAT aMMuaka. JIOHOPHO-aKLENTOPHBIM MEXaHW3M
oOpa3oBaHus KaTuOHa aMMOHHUs. BoccTaHoBuTenbHbIE cBOMCTBA amMuaka. Comu
aMMOHHS U UX puMeHeHne. KauecTBeHHas peakiysi Ha KaTHOH aMMOHMUSI.

Oxkcuapl azora: HecoyseoOpa3yloIIue U KUCIOTHBIE. A30THCTasi KUCIOTa U
HUTPUTHI. A30THasI KUCIIOTA, €€ TOJIydeHue U cBoiicTBa. Hutpartsl.

®docdop, crpoenne atroma u amiorpornus. Dochunel. Dochun. Oxcun
dbochopa(V) u oprodochopnas kuciora. Pocharsl. DochopHbie yI0OpEHUSI.
NHcekTuuuapl.

OO6mas xapakrepuctuka 35eMeHTOB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHHUS
aTOMOB, TPOCTBIX BEUIECTB W COEAWHEHHUW B 3aBHUCUMOCTH OT IOJOKEHHS
aneMeHToB B lleprogudeckoit cucteme. Yriaepoa. AJIOTPONHbIE MOIUDUKAITUY:
anmas, rpadut. AMOp(hHBINA yIIepoa U ero copTa: caxka, akTUBUPOBAHHBIN yTOJIb.
AncopOuusa. Xumudeckue cBoicTBa yriepojna. Kokcoxummuueckoe Mpou3BOICTBO
u ero npoxaykuus. Kapoumasi.

Oxkcup yraepona(Il): ctpoeHune MoJieKyJibl, MOJy4YE€HHE U €ro CBOMCTBA.
Oxkcupn yraepona(IV): crpoeHue MoOJEKysbl, MOTYYEHHUE UM €ro CBOICTBA.
VYronbHas kucnora. Cojid yrojbHOW KHUCJIOTHI: KapOOHAThI M THUIPOKAPOOHATHI.
TexHnueckas v NnuieBas cojaa.

Heoprannueckue n opraHndeckre BEIIECTBA. Y TJIEBOAOPOAbI. XUMHUUYECKOE
CTPOEHHUE OPraHMYECKUX BEIIECTB, KaK MOPSIAOK COCIUHEHUS] aTOMOB B MOJIEKYJIE

I10 BAJICHTHOCTH.
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Meran, 3TaH, KaK NpeaeTbHbIE YIIIEBOAOPOAbl. JTUJIEH M alETUJICH, Kak
HEIpeaebHble  (HEHACBIIIEHHBIE) YINIEBOJAOPOAbl. ['OpeHue yrieBoaopooB.
KauecTBeHHbBIE pEAKIIMU HA HENPEIEIbHBIE COETUHEHNS.

OTUTIOBBIM  CIIUPT, €ro TMOJy4YeHHe, MpUMEHEHHEe U (U3HOJOTUYECKOE
nercrBue. Tpé€xaroMHbIM cnupT TIimMnepuH. KadecTBeHHass peakuuss Ha
MHOTOAaTOMHBIE CIIUPTHI. Y KCYCHAsl — IPEICTaBUTEINb Ki1acca KapOOHOBBIX KUCIOT.

Kpemuuii, ctpoenume ero aroma u cBoWcTBAa. KpemHuii B mpupOIE.
Cunnnnast 1 cuitad. Oxeun kpemausi(IV). KpeMuueBas kuciaota u €€ coJiu.

[IpousBoacTtBo  crekna W HeMeHta.  [Ipogykuuss — CHIIMKATHOM
MPOMBIIJICHHOCTH:  ONTHYECKOE BOJOKHO, Kepamuka, (apdop, dasHc.
OnTuyeckoe BOJIOKHO.

Hemeramnbl B npupoge. OpakiumoHHas MEPEroHKa XKUIKOTO BO3AyXa Kak
Croco0 Moy4YeHus KUCiopoja, a3ora, aproHa. llomyuenue ¢ocdopa, KpemHus,
XJIOpa, M0/1a. DJIEKTPOJIN3 PACTBOPOB.

[TonyueHune cepHON KHUCIOTHI: CBIPbE, XMUMHU3M, TEXHOJIOTMYECKasl CXeMma,
METOJI KHUIIAIIErO CJIOSl, IPUHITUIBI TETIO0OOMEHa, MPOTUBOTOKA W LUPKYIISAIUH.
Oneywm. [Ipon3BoaCcTBO aMMHUaKa: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAS CXEMA.

JlemoHCcTpanumn

e KoJekuus HEMETaIoB.
e Mogenu  KpUCTAIUIMYECKUX  PEMIETOK  HEMETAUIOB:  aTOMHBIE U

MOJIEKYJISIPHBIE.

e (30HATOP U NPUHITUIIBI €TI0 PAOOTHI.
e [opeHME HEMETAZIOB — MPOCTHIX BEHISCTB: cepbl, dochopa, IPEeBECHOTO

YTJIA.

e (OO0pa3lbl raJoreHoB - MPOCTHIX BEIECTB.

e BsaumojeicTBHE rajJoreHoB ¢ MeTalJIaMU.

e BriTecHeHnue xsopa OpOMOM WU MOJIa U3 PACTBOPOB UX COJIEH
e Kotekuys npupoaHbIX COEAUHEHNN XJI0PA.

e B3auMoaenCcTBUE CEPBI C METALUIAMU.
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["'opeHue cepbl B KUCIOPOAE

Komnekuus cynb@uaHbIX py.

KauecTBeHHas peakuus Ha CyabPUA-UOH

OOecrBeunBaHNE OKPAIICHHBIX TKAHEH U [[BETOB CEPHUCTBIM Ia30M.
B3auMoznencTBre KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.
OOyrnuBaHue OpPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CepHOM
KHUCJIOTOM.

Juarpamma «CoctaB BO31yxay.

BuneodparmenTs u cnaitabl «IItruubu 6azape».

[Tosryuenue, cobrpanue 1 pacrio3HaBaHUE aMMHAKa.

Paznoxxenue 6uxpomaTa aMMOHUSI.

B3anmonelicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO.
I'openune u€pHoro nopoxa.

Pa3yioxenue HUTpara Kajids U TOPEHNE APEBECHOTO YrojibKa B HEM
OO0pa31el IPUPOIHBIX COeAMHEHUH docdopa.

['openue docdopa Ha BO3IyXe U B KUCIOPO/IE.

[Tonyuenue 6enoro pocdopa u UCTIBITAHUE €TO CBOMCTB

Komnexuus «O0pa3iibl IPpUPOIHBIX COETUHEHUH YIIIepO1a»

IToptper H. . 3enunckoro. IlornomeHne axkTUBUPOBAHHBIM YIVIEM
PacTBOPEHHBIX BELIECTB WM Ia30B.

Y CTpOUCTBO NMPOTUBOTA3a.

Mopenu MoJieKysl MeTaHa, 3TaHa, TUJIEHA U alleTUIICHA.

B3aumMogeiicTBue 3tuneHa ¢ OpOMHOM BOJIOM M PacTBOPOM MEepMaHraHaTa
KaJIUSL.

OO011e XuMUYEeCKre CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOM KUCIIOTHI.
KauectBeHHas peakiusi HA MHOTOATOMHbBIE CITUPTHI.

Komnexkuus «O0pa3iibl MPUPOIHBIX COETUHEHUN KPEMHHUS.

Komnekuums crekna, KepaMUKH, HEMEHTA U U3JICIINN U3 HUX.
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e Komtekuus npoayKuuyu CUJIMKATHON TPOMBIIIJIEHHOCTH.
e BuneodparmenTs u ciaitasl «I[pon3BoIcTBO CTEKIIA U IIEMEHTA.
o Komnekuus «IIpupoansie cCoeAMHEHUSI HEMETAILIIOBY.
e BuneodparmeHTs! u ciaiiapl «PpakIMOHHAS TEPETOHKA JKUIKOTO BO3TYXa»
e Buneodparmentsl u cnaiinel «llomyueHue Bojopoaa, KHUCIOpoJa U
raJIOT€HOB JIEKTPOJIUTUYECKUM CIIOCOOOMY.
e Mogenu anmaparoB I IPOU3BOJICTBA CEPHOU KHUCIIOTHI.
e Moenap KHIIAIIETO CHOS.
e Moaenp KOJIOHHBI CUHTE3a aMMUAKa.
e Buneodparments u ciaiiabl «IIpon3BoICTBO CEPHOM KUCTOTHI.
e BuneodparmenTs u ciaitasl «IIpon3BoicTBO aMMUaKay.
e Komrekuusa «CoIpb€ 1S TONTYYEHUSI CEPHOU KUCTOTBD».
JlabopaTopHBbIe ONBITHI
31. Pacnno3HaBaHuE TaJIOTEHU/I-UOHOB.
32. KayecTBEeHHbIE peaKUU Ha CYJIb()AT-HOHBI.
33. KauecTBeHHas peakuysi Ha KATHOH aMMOHMUSL.
34. XuMuyeckue CBOMCTBA a30THOM KHUCIIOTHI, KaK AJIEKTPOJIHTA.
35. KauecTBeHHble peakiinu Ha (ocdaT-uoH.
36. [Tony4deHue U CBOMCTBA YTOJIbHOW KUCIOTHI.
37. KauecTBeHHas peakiius Ha KapOOHAT-UOH.
38. IIponyckanue yriieKucioro raza 4epe3 pacTBop CUJIMKAaTa HaTpusl.
IIpakTueckne padoTbl
2. 3yuenue CBONCTB COJITHON KUCIIOTHI.
3. I3yueHue cBOWCTB CEPHOI KUCIIOTHI.
4. IlonyyeHre aMMHaKa U U3y4E€HHE €r0 CBOWCTB.
5. Ilomy4yeHue yriaeKuciioro raza i i3y4eHue ero CBOMCTB.
MeTtajuibl 4 MX COCAMHEHMS
[Tonoxenne meraiuioB B Ilepuoanueckon cucreme XuMudeckux siemeHtos Jl. WM.

MCHI[CJ'ICCB&, CTPOCHHUEC HX AaTOMOB H KPHCTAJLIOB. Merannuueckass CBSI3b U
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METAJUIMYECKash KpHUCTaUInuecKkas pemerka. Pu3ndyeckue CBOMCTBA METAJIIOB:
ANEKTPO- U TEIJIONPOBOJHOCTh, OTpPa)Karolas CHOCOOHOCTh, IJIACTUYHOCTD.
CruiaBel UEPHBIE U LIBETHBIE.

Mertamnel Kak BOCCTAHOBUTENU. OJIEKTPOXUMUYECKUU P HANpPSHKEHUU.
BzauMmojelicTBue METaIOB ¢ HEMETallaMHM, OKCHJaMM, KHCJIOTaMH, COJISIMH.
AJIIOMHUHOTEPMHUS.

CtpoeHrue aToOMOB M TMPOCTHIX BEIIECTB IIEJIOYHBIX METaUIOB. 3aBUCHUMOCTh
(bU3NYECKUX U XUMHYECKUX CBOMCTB IIEJIOYHBIX METAUIOB OT 3apsliOB sIEp UX
aToMOB. OKCHIbI U TUJIPOKCUJIBI HIEJIOYHBIX METAJUIOB, X MOJIy4YEHUE, CBOWCTBA,
MpUMEHECHNE. BaxkHeWIne CoJIM IIEJIOYHBIX META/UIOB, UX 3HAYEHUE B JKUBOU U
HEKMBOW MPUPOJE U B KU3HU YEIIOBEKA.

CtpoeHrne aToMOB M MPOCTBIX BEHIECTB IIEJIOYHO3EMEIIBHBIX METAJIIOB.
3aBUCUMOCTh (PUBMYECKUX U XUMMUYECKUX CBOUMCTB IEIOYHO3EMENbHBIX METAJJIOB
OT 3apsAloB saep HuX aroMoB. OKcUAbl W THAPOKCUABI IIETOYHO3EMEIBbHBIX
METAJJIOB, UX IMOJYyYEHHUE, CBOMCTBA U NMPUMEHEHNE. BaxkHenmme con meEno4Ho-
3€MEJIbHBIX METAJIJIOB, UX 3HAYCHUE B MPUPOJIC U KU3HU 4esoBeka. KapOoHatsl u
THAPOKAPOOHATHI KAJIbITHS.

XKéctkocTh BOIbI: BpeMeHHass U nocTtosiHHass. CrocoObl yCTpaHEHUs BPEMEHHOU
#éctrkocTu. CriocoObl ycTpaHEHUs MMOCTOSTHHON KECTKOCTU. VIOHUTHI.
CoenvHEeHHsT QIIOMUHUS B TPHUPOJIE. XHUMUYECKHE CBOMCTBA AIIFOMHHUA.
Oco0eHHOCTH OKCHAAa M THAPOKCHAA ATIOMUHUS KaK aM(OTEpPHBIX COCIMHEHUH.
Baxneiimme conu amroMuHust (XJIOpUI, CyIbdar).

OcobOenHoctu cTpoeHusi atoma sxenesa. JKeneso B mpupoje. Baxkuelmue pynsl
xeneza. Oxcunbl U ruapokceuasl keneza(ll) m xenesa(Ill). Comn xeneza(ll) u
xene3a(lll). OOHapykxeHME HOHOB KAaTHOHOB JKeJie3a B pacTBOpe. 3HAUCHUE
COeIMHEHUH Kee3a.

Koppo3us xumudeckas ¥ 3JIeKTpOXUMHUUECKas. 3aluTa METAIJIOB OT KOPPO3UH.
Mertannel B npupoje: B CBOOOJHOM BHAEC U B Buae coeauHeHuil. Ilonstue o

Metautyprud.  YépHas u uBeTHas — Mmetautyprus.  [lupomerammyprus,
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TUAPOMETAILTYprusi, 3nekTpoMeramutyprus. Jlomenusiii nponecc. Ilepepaborka

YyryHa B CTaJlb. DJIEKTPOJIHN3 PACIIABOB.

JdeMoHCcTpauu

BzaumonenicTBre HaTpus, JIUTUA U KaJIbLUUS C BOJOM.

['opeHune HaTpusl, MarHUS U KEJIE3a B KUCIOPO/IE.

Bcenplmka TEpMUTHON CMECH.

B3anmopeiicTBuE cMeCH TOPOUIKOB CEPHI U KENe3a, IUHKA U CEPHI.
B3anmoneiicTBrE alfOMUHUA C KUCTIOTaMU, IIEJI0YaMH U BOJIOM.
B3anmoneiicTBue xkene3a U MEIU C XJIOPOM.

B3aumopericTBre MeIu ¢ KOHIEHTPUPOBAHHOM CEPHOU KUCIOTOU U a30THOU
KHUCIIOTOM (pa30aBiIeHHON 1 KOHIICHTPUPOBAHHOM).

Okpacka 1IaMeHU COSIMHEHNSIMU IIEIOYHBIX METAJLJIOB.

Okpacka mjIaMeHu COCIMHEHUSAMU IIETOYHO3EMETbHBIX METAJIIOB .
["amenue u3BecTy BOLOM.

[TonydyeHne KECTKOM BOJABI B3aUMOJECUCTBUEM YIJIEKMCIIOTO C U3BECTKOBOU
BOJIOM.

YcTpaHeHre BpeMeHHOM KECTKOCTU KUIISTYEHUEM U JI00aBKOW COJIBI.
YcTpaHneHue moCTOSHHOM KECTKOCTH TOOABKOM COJIBI.

WMoHUTBI ¥ TPUHIUT UX JeHUCTBUS (BUIEO(PArMEHT).

Kosmnekuus npupoIHbIX COETUHEHUN aTIOMUHUSL.

BuneodparmenTst u cnaitiapl «OKCH aTFIOMUHUS U €T0 MOAU(DUKAIIII.
[Tonyuenne amM@OTEpHOro THUIPOKCHUIA ATIOMUHUS U HUCCIEIOBAHUE €ro
CBOMCTB.

Komnekimnsga « XuMHU4ecKrue HCTOUYHHUKH TOKa.

Pe3ynpTarsl INIMTENBHOTO SKCIIEPUMEHTA 10 U3YUYECHUIO KOPPO3UU CTAJIBHBIX
M3EIUN B 3aBUCUMOCTH OT YCJIOBHM IIPOIIECCOB.

Boccranosnenue menu u3 okcuaa meau(Il) Bomopomom.

BuneodparmenTst u cnaitapl «[pon3BoaCTBO YyryHa U CTAIN.
Buneodparments! u cnaiiasl «3nemus U3 4yryHa v CTaim.
BuneodparmenTs u cnaitnbl «II[pon3BoaCTBO aIIOMUHUSY.

JlaGopaTopHbIie ONBITHI

39. B3aumoneiicTBre xesne3a ¢ pactBopoM cyibdara menu(Il).

40. ITomyueHue U3BECTKOBOM BOJBI U OMBITHI C HEM.

41. IMomyuenune ruapoxcunos xemne3a(ll) u (111).

42 .KadecTBEHHbIE PEAKIIUM HA KAaTUOHBI KeJe3a.
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IIpakTuyeckune padoThl
6. [lomy4yeHue keCTKOM BOJIbI M CIIOCOOBI €€ yCTpaHEHUSI.
7. PemieHne skCnepuMEHTAIBHBIX 33724 10 TeMe «MeTaiby.
XuMHA 4 OKPYKaKIas cpeaa

Crpoenue 3emiu: SOpO, MaHTHs, 3€MHas Kopa, HMX XUMHUYECKHUW COCTaB.
Jlutocdepa n e€ xumuyeckuid cocraB. Munepansl. Pynel. OcajgouHblie MOpPOAbI.
[Tone3nbie uckomaemple. XUMHUECKUNA COCTaB TUApOChepsl. XUMUUECKHI cOCTaB
atMoc(ephl.
HcTOYHMKH XUMHUYECKOTO 3arps3HEHUsi OKpykawomiedl cpenbl. [nobanbHbIe
HKOJIOTUYECKHE TMPOOJIEMbl YEJIOBEUECTBA: MApPHUKOBBIN 3(h(EKT, KUCIOTHBIC
JIO’K]IA, O30HOBBIC JBIPHI. MEXIyHapOIHOE COTPYIHUYECTBO B OOJACTH OXPaHbI
OKPY’KaIOLIEN CPEIbl OT XUMUYECKOTO 3arpsi3HEHUA. «3eJIEHAsT XUMUD).
JleMoHCTpanumn

e Buneodparments u cnaitapl «CTpoeHue 3eMiId U €€ XUMUYECKUNA COCTaB.

e Kotekuus MUHEPAIOB ¥ TOPHBIX MOPO/I.

o Komnekuus «Pynbl METamioBy.

e Buneodparmentsl u chaiael «l'700aNbHBIE SKOJOTHUECKHUE MPOOTIEMBI

YEJI0BEYECTBAY.

JlaGopaTopHblie ONBbITHI
43. N3y4yenue rpaHura.

O06001meHne 3HAHNH M0 XMMHUH 32 KyPC OCHOBHOM mKoJibl. [loaroroBka k

OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHY

Crpoenre aTomMa B COOTBETCTBUM C TOJIOKEHHUEM XUMHUYECKOTO 3JEMEHTa B
ITepuonuueckoit cucreme. CTpoeHME BeIIECTBA: XMMHUYECKass CBSI3b W
KPUCTAJUIMYECKHE PEHIETKA. 3aBUCUMOCTh CBOMCTB OOpA30BAHHBIX 3JIEMEHTAMU
MPOCTHIX BEIMIECTB (METANIOB, HEMETAIUIOB, OJArOPOIHBIX Ta30B) OT MOJIOKEHUS
aneMeHTOB B llepuomnueckon cucreme. THIOIOrUsS HEOPraHMYECKUX BEIIECTB,

JIEJIEHNE X Ha KJacchl U rpynmnsl. [IpencraBurenmy.
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N YCIOBHUA  IIPOTCKAHUA

XHUMHYCCKUX

peaKiuu.
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Tunomorus

XUMHUYECKUX PEaKIUi MO pa3iuuHbIM OCHOBaHUSAM. Peakiuu MOHHOTO OOMEHa.

OKMCIINTEIbHO-BOCCTAHOBUTEILHBIC PCaKIUU.

XHUMHMYECKHE CBOMCTBA IMPOCTHIX BCIICCTB. XapaKTCpHI)IG XMMHYECKHE CBOMCTBA

COJICO0Pa3yIOMIUX OKCHJIOB, TUAPOKCHUIOB (OCHOBAHMUU, KHUCIOT U aM(OTEPHBIX

TUAPOKCHUIOB), COJICH.

TemaTnyeckoe IIaHUPOBaHUE § Kiacc

Ne | Tema (rnaBa) Kon-Bo N3 Hux
/1 4acoB
[Mpaktuyeck | KoHTposbH
ue paboTel | ble pabOTHI
1 HavanpHble MOHATHS U 3aKOHBI XUMUU 20 2 1
2 Bakneiiime npeacTaBuTe M HEOPTraHUISCKUX 19 3 1
BeriecTB. KoinuecTBeHHbIC OTHOMICHHS B XUMUHU
3 OCHOBHBIE KJIacChl HEOpraHn4ecKkux coenuHenuii | 11 1 1
4 Ilepuonnueckuii 3akoH u [leprnoanyeckas 8
crcTeMa XMMHUYeCKuX snementos J1. 1.
MeH/eneeBa  CTpOCHUE aToMa
5 Xumuueckas cBsa3b. OKUCIUTETHHO- 10 1
BOCCTAHOBHTEJIbHBIC PEAKIINU
NTOI'O 68 6 4
TeMarnueckoe miaHupoBaHue 9 Kiace
No Tema (rnaBa) Kou-Bo N3 Hux
/1 4acoB
[Ipaktnuecku | KOHTpOIbHBI
€ paboThI ¢ paboThI
1 [ToBTOpEeHME 0 000OIIICHNE CBEICHUI 110 5
Kypcy 8 knacca. XUMUYECKUE PEaKLUN
2 XHWMHUYECKHE PEAKIIUU B paCTBOPAX 10 1 1
3 HeMmerauiel 1 UX COETUHEHUSA 25 4 1
4 Mertannsl 1 ux coequaenus (17 u) 17 2 1
5 XuMHsl 1 OKpy>xaronias cpena (2 v) 2
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O0600111eHre 3HaHUI IO XUMHH 33 KypC
OCHOBHOM mIKO0JIbI. [loaroToBka k
OCHOBHOMY IrOCyJapCTBEHHOMY SK3aMEHY
(OI'D) (74)

Pesepn

HUTOI'O

68

COLACOBAHOD

[li"“‘v"“"l JacCnn s

MeToanveckoro nbnne HIHEHHEY Y iITo I

CVTRCTHCHHOIO LUK

Oy 25082021 roaa Ne

M l:A*‘:"‘.l.-.i‘.\ 0

COLJIACOBAHO
jamed vicre)h Aupertopa no Y MP

I B XrononuHa
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