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COJEPKAHUE OBbYYEHUA

8 KVIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusmueckue cBoWCTBa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTeie u clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MoinspHas macca. B3auMmocBsi3p KoJM4yecTBa, MacChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Knaccudukamus XUMHUYECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, NMpaBWIaMu Pa0dOTHI B J1a0OpaToOpuu M NMpHEMaMU
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0t01eHue
W ONHCAaHHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI ¢ XJIOpHUIoM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenme crocoOoB
paszieNieHus cMeceil: C TOMOINbI0 MarHuTa, (UIBTPOBaHUE, BbIAPUBAHME, AUCTUIUISLINS,
xpomarorpadus, NpOBEIECHHE OYUCTKH TOBapeHHONW CoiM, HaONIOJEeHHe W OINHCaHHe
pE3yJBTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XMMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydyeHHUs KuCIOpoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxoxaeHue BoxopoAa B IPUPOE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0bI motydeHus. Kucinotel u conu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBL. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XUMHYecKkue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HEHUE NPUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHUE CBOKCTBA OKCUAOB. [lonyueHnne okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndeckre U XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpasiamMu OKCHUJIOB M OIKMCAHHE WX CBOMCTB, IOJy4YeHHE, COOMpaHHUe, pacliO3HaBaHUE U
M3y4eHUEe CBOMCTB BojoOpoja (TOpeHue), B3auMojeicTBue Boaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHUE OOpPa3I[0B HEOPraHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3aumoeiicTBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCJIOT C MeTaJlJlaMu,
peaKuuii HEUTpalIu3alnu, MOJIYYEHUE HEpPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuii 3akoH. llepuoamyeckas cucremMa xumuueckux asnemeHtos 1. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBS3b. KoBanentnas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIeMEHTOB. MloHHAas! CBSI3b.

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE — peakuuu. IIpomeccs
OKHCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIHU.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
[IMHKa C PacTBOpaMHU KHUCJIOT U IEJI0Yel, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOUIUX MPUMEPDI
OKUCIUTEIHHO-BOCCTAHOBUTEINBHBIX PEAKIIHMI (TOpEeHUE, PEaKIUU Pa3IOKEHUS, COSTUHEHHUS ).

Mesxicnpeomemmuuie ceasu

Peanuzamust MeXNpeAMETHBIX CBA3€H MPU U3yYEHUU XUMUU B § KJIacce OCYIIECTBISETCS
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U IOHATHIA,
SIBJISIFOLTUXCSI CACTEMHBIMHU JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAy4YHBIC TOHSATHS: HAYYHBIH (DAKT, THIIOTE3a, TCOPHS, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorust: porocuntes, npixanue, buochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOMaeMble, TOIUITMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B H3MEHEHHMH CBOMCTB XUMHYECKHX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJblUs U UX COEAMHEHUH B COOTBETCTBHM C
IIOJIOKEHUEM AJIEMEHTOB B lleproauyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbBI XUMHYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKHM M BHJA XUMHYECKON
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKMX BEIIECTB. XHMHYECKHE CBOMCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMUHBIM KJaccaM HEOPTaHWYECKUX COEIUHEHMH, TeHeTHdecKas
CBS3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XuMHUUECKUX peakuil Mo pa3IUYHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOUIMX B pEaKUIUU BEIIECTB, MO TEIJIOBOMY 3(h(exTy, Mo H3MEHEHHMIO CTeleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTajlu3aTopa). JK30- H
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonstTe o ckopocTH xuMudeckoi peakuuu. [loHarve 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. llonarne o XxumuueckoM paBHOBecuu. @DakTOphl, BIHUAIOIIME HAa CKOPOCTh
XUMHYECKON PEaKIIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaxkuil ¢ UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOI0 OajaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHOro oOMeHa. YCIIOBHUS NMPOTEKaHHUS peakluil HOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLecca AMCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIUIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapaktepucTuka TajoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
mienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XUMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3NYecKue CBOWCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHEe U XUMHUYECKHE CBOICTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. HaxoxneHnue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHsS. A30T, pacHpoCTpaHeHHWe B NpuUpoje, (HU3UUECKUue Hu
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyueHHE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOMIeH cpeabl COSAMHEHUSIMU a30Ta (KHCIIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. lcmonb3oBaHue ¢ochaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopbuus. Kpyrosopor yriepoaa B mpupose.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TJI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3(QQekT. YrompHas KUCIoTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBaX KAaK O COECIUHEHUSX yIiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX pOJIb B OBITY M MPOMBINUICHHOCTH. [lOHATHE 0 OMONIOTHYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuHenns kpemHusi B mpupone. OOmmue mpencraBnenus o6 oxcuae kpemuwms (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3NYecKue U XUMHUYECKHE CBOMCTBA T'aJOr€HOB U MX COEAMHEHHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, H3yUY€HHE XUMHUECKUX CBOICTB pa30aBIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YA0OpEHMUIA,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MeIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
aKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojlydeHue, cCOOMpaHue, pacrio3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-MOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MPOIyKIHEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIOB. MeTtamMyeckas CBSI3b M METaJUIMYEecKash KpUCTauIMdecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbI U TUAPOKCUIBI HATpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus U Kajiblusd. BaxkHedmume coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoac. PU3NUYECKHE U XMMHYECKHUE CBOWMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
xene3a. Oxeuapl, rujapokeunsl u comu skenesa (II) m xenesza (III), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KaJIbIUs M HATPHUS C BOJOW (BO3MOKHO MCITOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHusl, Kajlbllys, aIFOMUHUS, 1TMHKA, xkene3a (I1) u xenesa
(I1I), mexau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHMS IUIAMEHW MOHAMM HaTpus,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCH/IA LIMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis MpH XUMHUYECKHX OXKOrax u
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUIABBI METAJIIIOB, MOJTUMEPHBIC MaTEPUAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHSITHS: HAy4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEHWTPOH, HOH, HYKJIHJI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3MUYCCKUE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OmIero o0Opa3oBaHuUs
JIOCTUTAIOTCS B XOZIe 00Y4EHUsI XMMUHU B €JUHCTBE Y4EOHOM M BOCIIUTATENbHOMN 1€ATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NMPUHATHIMU B OOILECTBE IpPaBUIAMHU U HOpPMaMM IOBEICHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINN 00yJIarOIIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXKal0T TI'OTOBHOCTh OOYYArOIIMXCSl PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIbITa JESITEIBHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIE/INI0, TIOHUMAaHMA 3HAYCHUS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh J1OCTOBEPHONW MH(OpPMAaLUE O MEepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOILIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEI0BAaTENIbCKOM, TBOPUECKOW M JPYIMX BHJAX JESATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IpPOLECCE 3TOM y4eOHOH NeATenbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE U IOCTYINKHU CBOMUX TOBAapHUINEH C IMO3UIMHU HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI [TOCJIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISIOLIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YelOBeKa C MPUPOJHON Cpelod, o posu
XMWY B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHbIE MOTHUBBI, HalpaBIIEHHbIE Ha MOJYyYEHHE HOBBIX 3HAHUHM MO XHMMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0aeMbIX TPOLIECCOB U SIBICHUN, I103HABATEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYMHBIMH TEXHHUUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOSKTHON M HMCCIEeI0BATENbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HAINpaBJICHHOCTH ¥ YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 30pPOBBIO,
YCTAHOBKM Ha 370pPOBbIi 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojis, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJIEHUS
npaBui 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMM BelIeCTBaMH B OBITY W peajbHOMN
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3yUEHUIO MpoQeccuil U Tpyaa pa3IudyHOro poJia, yBaKeHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS



OPEIMETHBIX 3HAHMA 10 XWMHHM, OCO3HAaHHBIH BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUHU
IPOJOJDKEHU 00pa30oBaHUsl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeuHoi npogecCHOHaIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpesie;

6) IK0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMYECKOMY 310pPOBBIO,
OCO3HAHME LIEHHOCTH COOJIIOIEHUS PaBMiI 0€30IacCHOTO TIOBEACHUS MPH pabOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIFONCH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, I0JIy4aeMble IPU HU3YyYEHUM XUMHHM, IS PEIICHUs
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPENOH, Ul MOBBIIIECHUS YPOBHS dKOJIOTHYECKON
KYJIBTYpBI, OCO3HAHUSA TTIO0ATBHOTO XapaKTepa SKOJIOTUUYECKUX MPOOJIEM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMYECKOTO MBILIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS UM B
IIO3HABATEJILHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBIIEISIOT 3HAYMMBIC i1 (POPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHLMII, TUIOTE3a, (HAKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MPEeAMETOB (pOpMUPOBATH NMPEICTaBICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENIBHEIC,
KOMMYHHUKATHBHbIE, PEryJIsSTHBHbBIE), KOTOpbIE OOecrnednBaoT (OpPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO U OCYILLECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1ornyeckue nelicTBus:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHYECKMX TIOHATUH  (BBIIEISATH UX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCIOJIb30BATh MOHATHS Ul OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU IS KacCUPUKAIUU
XUMHYECKHX BEILECTB U XMMHUECKUX PEAKLUM, yCTaHABIUBATh PUYMHHO-CIIECTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PAcCYKIeHUs (MHAYKTUBHBIE, I€yKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUCHUS;

YMEHHME MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBHIBaTh LIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMyla M YpaBHEHHE XHMHYECKOM peakluud — NpU pelIeHUH Yy4deOHOo-
MO3HABATEJIbHBIX 3a/ad, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHMX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLECCAX U SIBJICHUSIX.

ba3oBble uccienoBarebckme 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHI B KAaueCTBE MHCTPYMEHTA IO3HAHHUSA, a
Takkeé B KayecTBE OCHOBBI i (OPMHUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpETEHNE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHME HAOI0JaTh 3a X0JIOM MPOIIecca, CaMOCTOSITEIbHO TPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOopMyIupoBaTh OOOOHIEHHMS M BBIBOJABI MO pe3ysibTaTaM IPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yMeHUue BBIOUpPATh, aHATU3UPOBATh U HHTEPIPETUPOBATh MH()OPMALIUIO PA3INYHBIX BUOB
1 GopM IpeCTaBICHUS, TOJyYaeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISpHAs TUTEpaTypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE IPUMEHSTh pa3INuHble METO/IBI U 3aIPOCHI IPU MOUCKE U 0TOOpe MHpOopMaUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHHS y4EOHBIX U ITO3HABATEIbHbIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BAaHUS Pa3InYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHPOPMALMKM U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOJIb30BaTh U aHAJIU3MPOBaTh B IIpoliecce y4yeOHOM M HcCiel0BaTeNnbCKOM
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCH (B XoAe nauanora M (WiM) AMCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yJbTaTOB BBINOJHEHUS XUMHUYECKOIO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HUKAIOIIMX IMPOOJIeM Ha OCHOBE Ydéra
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHM, ONpeaeeHue KPUTEPUEB 10 OL[EHKEe KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

Pery1siTuBHBIEe yHHBepcalbHble Y4eOHbIe JelicTBHUA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh LEIH IeSTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTh, BbIOMpPATh
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJrOpUTM JIEHCTBHHA NpU
BBIITOJIHEHUH 33/JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIPe/IaraeéMble B YCIIOBUH 3a/IaHUH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO O00S3aTEIBHOTO COJEPIKAHHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIENSAIOT: OCBOEHHBIE
oOydarluMuCcs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI AeMCTBMI, crneuuduueckue s
OpeIMETHOM 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETALNH, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K xoHuy oOyuenust B 8 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

®  pacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHSATHH: aTOM, MOJIEKYJa, XUMHUYECKHUM
3JIEMEHT, MPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOIHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsi M MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBasi J0Jsl XUMHYECKOTO 3JIEMEHTa B COCJUHEHUH, MOJSIPHBIH 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, JIEKTPOOTPUIIATETILHOCTD, CTEIIEHh OKUCIICHHSI, XUMHUECKas
peaknus, KiIacCUpUKAIMg pPEaKUUi: peaklM COEJUHEHUS, PEaKIMU Pa3JIOKEHUS, pPeaKIUuH
3aMeIeHus], peakni 0OMeHa, 9K30- U SHIOTEPMUYECKHE PEaKIINH, TEIUIOBOH d(h(deKT peakium,
PO aToMa, JIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTallb, paJuyc aToMa, XMMUYeCKas CBS3b,
NOJISIpHAST W HETIOJISIPHAsT KOBAJICHTHAs! CBS3b, MOHHAsI CBSI3b, MOH, KATHOH, aHWOH, PacTBOD,
MaccoBas J10JIs BellecTBa (IPOLIEHTHAs! KOHIIEHTPAllKs) B pacTBOPE;



® JUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYECKUX IOHATUNH U NPUMEHATH 3TU
MOHATUS ITPU ONMCAHUM BEIECTB U UX MPEBPAICHUI;

®  JCIOJIb30BaTh XHWMHUYECKYI0 CHMBOJHKY JUIS COCTaBIIeHHS (OpMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

® OMNpeessaTh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIMHEHUSX, CTENEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K ONpPeAeIEHHOMY
KJIACCy COSAWHCHHWA 1O QopmyiaMm, BUJ XUMUYECKOW CBS3M (KOBaJCHTHAasT W HWOHHAS) B
HEOPraHWYECKUX COETNHECHUSIX;

e packpeiBath cMmbici [lepuoanueckoro 3akona . . MenneneeBa: 1eMOHCTpUPOBATH
NOHMMAHHE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B
[lepnonnueckoid cucreMe, 3aKOHOB COXPAHEHUsT MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HHS, 3aKOHa ABOraipo;

e ONHWCHIBAaTh U XapakTepus3oBarh TaOnauuHyro Gopmy Ilepuonuyeckoit cucTeMbl
XUMHYECKHUX SJIEMEHTOB: pazlinyarh MOHATUS «TJlaBHas moArpymnmna (A-rpynmna)» u «mnoOouHas
noarpynna (b-rpynmna)», Manbsie u OoJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPBIE
umerorcs B Tabnune «llepuoauyeckas cucreMa xumuueckux snementoB J[. 1. MenneneeBay c
YHUCIIOBBIMHU XapaKTEPUCTHUKAMHU CTPOECHUS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsj
a1pa, oOlIee YUCIIo EKTPOHOB U PACIpeIe]ICHHE UX 110 JIEKTPOHHBIM CIIOSIM);

®  KJIACCU(PHUIMPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA, XUMHUECKHUE
peaxiyu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY (D (DeKTy);

®  XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, MOATBEPXkAasl OMMCAHWE MPUMEPAMU MOJIEKYJSPHBIX YPaBHEHUN COOTBETCTBYIOILHX
XUMUYECKUX PEaKLUid;

® [IPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HUX KAaYECTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKUX MIPEBPALICHUM B pa3JIMYHbIX YCIOBUIX;

®  BBIYUCIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHYECKOT0 AJIEMEHTa o (popMyIie COeIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PacTBOPE,
IIPOBOAMTH PAcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIUH;

® [IPUMEHATH OCHOBHBIE ONEPALUU MBICIUTEIBHON IEATEIBHOCTH — aHAIU3 U CHHTE3,
CpaBHEHHe, 0000lIeHHe, CHCTeMaTH3alllilo, KJIacCU(UKalWIo, BbISIBIEHHE MPUYUHHO-
-CIIE/ICTBEHHBIX CBSI3€ll — U1 MW3YYEHHs CBOICTB BEIIECTB M XHWMHUYECKUX peakiui,
€CTeCTBEHHO-HAyUHble€ METO/bl MO3HaHHUA — HaOII0eHUEe, HU3MEpEeHUe, MOJEeIUPOBaHHE,
HKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

e cienoBaTh IMpaBUJIaM IMOJB30BAaHMS XMMHUYECKOM TMOCYAOH M J1a00paTOpHBIM
o0opyJIoBaHMEM, a TakKe IpaBWiIaM OOpalleHHss C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSAMU IO BBIIOJIHEHUIO J1a0OpaTOPHBIX XUMHUYECKHUX OIBITOB [0 TMOJYYEHHIO U
coOMpaHIo ra3000pa3HbIX BELIECTB (BOJOPOJA M KHUCIOPOAA), MPUTOTOBJIECHUIO PacTBOPOB C
onpeAes€HHOM MacCOBOM JOJIEM pacTBOPEHHOTO BEHIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMHYECKHE SKCIEPUMEHTHI 10 PAcHO3HABAHUIO PAcCTBOPOB IEJIOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, (heHondTanenH, METUIOPaHX U JIpyrue).

K xonuy oOyueHust B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

®  DPACKpBIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IMOHATUN: XMMHUUYECKUN DIIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIIEHUS, XHMHUYECKash peaklMs, XUMHYecKas CBS3b,
TETIOBON PQEKT peakiu, MOJb, MOJISIPHBI 00BEM, PacTBOp, PIAEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAIMS, DPEAaKIMH HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMble pPEaKLMU, OKUCIUTEbHO-BOCCTAHOBUTEIbHBIC
peaKkiuyu, OKUCJIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJEHHME, AaJJIOTPOIHUS,
aM(pOTEepPHOCTh, XUMHUYECKasi CBA3b (KOBaJEHTHAs, MOHHAs, METaNIN4ecKas), KpucTasinyecKas



pemérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKONH pEaKIMH, MpeneabHO
nonyctumas konuentpamus [1JIK BemectBa;

®  JUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYECKUX INOHATUNH U NPUMEHATH 3TU
MOHATUS ITPU ONMCAHUU BEIIECTB U UX MPEBPAICHU;

®  JCIOJIb30BaTh XHWMHUYECKYI0 CHUMBOJHKY JUIS COCTaBJICHHsS (OpPMYJT BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OIpeAesATh BAJEHTHOCTh M CTENEHb OKHCIEHHUS XUMUYECKHX DJJIEMEHTOB B
COEIMHEHUSX pa3JIMYHOTO COCTaBa, IPUHAJJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KIaccy
coeMHEeHUH mo GopMyrnaM, BUJ XUMHUYECKOW CBSA3M (KOBaJICHTHAs, HOHHAS, METAJUINYECKas) B
HEOPraHMYECKUX COENMHEHUSX, 3apsij MOHAa MO XHUMHUYecKoi ¢opMmyle, XapakTep cpeabl B
BOJHBIX pacTBOpPAaX HEOPraHUYECKHX COEAUHEHHMH, THUIN  KPUCTAUIMYECKOW  PEIIETKH
KOHKPETHOI'O BEILIECTBA;

e packpeiBath cMbici [lepuonnueckoro 3akona /. 1. Menaeneesa u 1eMOHCTpUPOBATH
€ro MOHMUMAaHHUE: OMUCHIBATh M XapaKTepHU30BaTh TabmuuHyro Gopmy llepuomuueckoit cuctembl
XUMHYECKHX SJIEMEHTOB: pazlinyarh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpynna (b-rpynmna)», Manble U OOJIbLIME NEPUOJBI, COOTHOCUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCS B TEPUOJUYECKON TabnuIle, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] sipa, 00llee YUCiIO 3JIEKTPOHOB U paclpeesieHne ux
0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00II1e 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB JIEMEHTOB
U UX COCIUHEHMH B Ipelenax MajblX MEpUOOB U INIaBHBIX MOArPYII C YYETOM CTPOEHUS UX
aTOMOB;

®  KJIACCU(PHUIMPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTAaHWYECKHUE BEIIECTBA, XUMHUECKUE
peaxiuu (10 YUCITy ¥ COCTaBY yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(PQEKTy, Mo
M3MEHEHUIO CTENCHEeH OKUCICHHSI XUMUYECKHIX DJIEMEHTOB);

®  XapakTepu3oBaTh (OMUCHIBATH) OOIMME M CrHeHU(pUIECKHE XHUMHYECKHE CBOWCTBA
IPOCTBIX M CJIOXHBIX BEILECTB, MOATBEPKAAsl ONUCAHUE TPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX
YpaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUA;

® COCTaBJSATh YPABHEHMS DJEKTPOJUTHUUECKON TUCCOLMAIMU KUCIIOT, IEJI0YEH U COJIEH,
NOJIHBIE M COKpAIIEHHbIE YypaBHEHUS peakluil HMOHHOro OOMEHa, YypaBHEHHUS peaklui,
MOATBEPXKJAIOIUX CYIIECTBOBAHUE T'€HETHMUYECKOM CBA3M MEXIY BELIECTBAMM Pa3JIMYHBIX
KJIACCOB;

®  DPACKpBIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

® IIPOrHO3MPOBAaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;

®  BBIUHCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT'0 JIEMEHTA 0 (popMyIie COeIMHEHNS, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

e coOnrofarh MpaBWia TMOJb30BAHUS XUMHYECKOHM TMOCYyIoM U J1abopaTopHBIM
00opy/0BaHUEM, a TaKXe IpaBuia 00pallleHHs C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKIUSMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XWMHYECKHUX OINBITOB IO TOJYYEHHIO H COOUpPAHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

® IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB PA3JIMYHbBIX BEILECTB!
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMuiI-, HOAMI-, KapOoHat-, docdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpaxX HEOPraHUUYECKUX BEILECTB;

® [IPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTENILHON NESTEIbHOCTH — aHallu3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AUIO, BBISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBSA3eH — 1Jis
W3YYEHHUS CBOICTB BEIIECTB M XMMUYECKUX PEAKIINI, ECTECTBEHHO-HAyYHbIE METO/IbI TIO3HAHUS
— HaOJI0IeHNE, U3MEpPEHUE, MOICTUPOBAHNE, SKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHME

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJI0BeKa
19 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Bosnyx. Kucnopoa. [lonsarue 5 bubnuorexa [JOK
00 okcuIax https://m.edsoo.ru/7f41837c
99 Bonopoa.llonstue o kucnorax 3 1 bu6mmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBaHHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmorexa [IOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3iemeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

31 [lepronnueckuii 3aKOH U

Ilepnonnueckas cucrema

7

bubmuorexa [JOK
https://m.edso0.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHUYECKUX 3JieMeHTOB [[. 1.
Mennene-eBa. CtpoeHue
aroMa

XUMHYECKasA CBI3b.
3.2 OKHUCIUTEIILHO- 8
BOCCTAHOBUTEJIbHBIC PEAKIIUU

bubmuoreka [JOK
https://m.edsoo0.ru/7f41837c

Hroro no pazgeny 15

PesepBHOE Bpems 3

bu6mmoreka [JOK
https://m.edsoo0.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME o8



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[ToBTOpenue u yriyOiaeHue 3HaHHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHMHEHUSA
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snemeHToB VIIA-rpymimsl. ["ajgoreHs https://m.edsoo.ru/7f41a636
- Ob6mas xapzifIT:pHcha XéIMI/I‘{eCI(f/IX A BuGmorexa IOK
: JIEMECHTOB -TPYTIIIBL. au
DTIENICHTO Py cpatee https://m.edsoo.ru/7f41a636
COCTUHEHUS
s Ob6mas xapzi;iepncmxa );I/IMI/I‘I(;CKI;)X , . BuGmmorexa LIOK
: JIEMEHTOB V A-Tpymibl. T U UX
DTIENICHTO by 0T QOCROP https://m.edsoo.ru/7f41a636
COETMHEHUS
06
24 onewenton IVA-rpymm. Vesepon 1 5 1 ,  BubmorerallOK
' . DYIIBL poA https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeANHECHUS
Hroro 1o pasneny 25

Pa3zgen 3. MeTasIbl M X COCIUHEHU S
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bubnunoreka LIOK

31 Obupie croficTsa METAILIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxneime MetTamisl 1 UX COSIUHEHUS 16 bubmorexa HOK
https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa u Matepuaisl B )KU3HU Y€JIOBEKA 3 bubmmorexa [OK
https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

		2024-01-15T13:31:18+0300
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 26 С УГЛУБЛЕННЫМ ИЗУЧЕНИЕМ ОТДЕЛЬНЫХ ПРЕДМЕТОВ"




