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29.12.2012 Ne 273-®3 «0O06 ob6pa3zoBanuu B Poccuiickoit ®Denepanum», yactu 4 cratbu 3
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COJAEPKAHUE YYEBHOI'O ITPE/IMETA «XUMUS»
8 KVIACC

IlepBoHa4YabHBIE XUMHYECKHE MIOHATHS

IIpenmer xumuu. Poib XMMHUM B KU3HM 4EJIOBEKa. XMMHS B CHUCTEME HayK. Tena u
BellecTBa. O@U3MYECKHE CBOMCTBA BEIIECTB. ATrperarHoe cocTosinue BemecTB. [lonsarue o
METOJIaX MMO3HaHUs B XUMHUU. YucThie BemecTBa U cmecu. CriocoObl pa3/ieieHuscMecei.
ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHThl. CUMBOJIbI XUMHUYECKUX 3JIEMEHTOB.
[IpocTblie U cioXKHBbIE BelIeCTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumudaeckas Gpopmyiia. BaneHTHOCTh aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BeniecTB. OTHOCUTENbHAs aToOMHas Macca. OTHOCUTENbHAS MOJICKYJIApHAs Macca.
MaccoBast 10JIs1 XUMHAYECKOI'0 3JIEMEHTA B COCIMHEHNH.

KommuectBo Bemectsa. Moisb. Mossipas Macca. B3anMoCBs3b KOJIMYECTBA, MACCHI M YKCIIA
CTPYKTYPHBIX €IMHHUII BeliecTBa. Pacu€Tel o hopMmynaM XUMHUYECKHX COSTUHEHHI.
dusznueckue W XUMHYECKHE SBJICHHUS. XHUMHYECKas peakius u e€ MNpU3HAKU. 3aKOH
COXpaHEHHUsS MacChl BEHIECTB. XHUMHYECKHE ypaBHeHHUsA. Kiaccuukaius XUMHUUYECKHX
peaknuil (CoeuHEHUs, Pa3I0KEHHUS, 3aMEIICHHS, OOMEHa).

Xumuueckuit Ixcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJ0¥, MpaBuiaMu pabOThl B J1a0OpaTOPUU U MpUEMAMHU
oOpaieHuss ¢ J1a0OpaTOPHBIM OOOPYJOBAaHWEM, H3yUYCHUE W OIHUCAHHE (PUIUICCKUX
CBOICTB 00pa3lloB HEOPraHWYECKUX BEUIECTB, HaOmojaeHue Qu3ndeckux (IIIaBiIcHHE
BOCKa, TasHUE JIbJla, PaCTHpaHUE caxapa B CTYIKE, KUNICHUE W KOHJCHCAIUS BOJBI) W
XUMHYECKHX (TOpeHHE CBEYH, MPOKaIMBaHNE MEIHOM MPOBOJIIOKH, B3aUMOACHCTBHE MeTia C
KHCIIOTOHN) SIBJICHWH, HAOJIOJCHWEC W ONHCAHWE NPU3HAKOB IMPOTEKAHUS XUMHUYECKUX
peakiuii (paznokeHue caxapa, B3aUMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHAOM Oapwus,
pasznoxenue ruapokcuaa meau (1) mpu HarpeBaHuM, B3aMMO/ICHCTBHE XKeJie3a C pacTBOPOM
comu wmenu (II), m3ydeHume cmocoOOB pasneneHus cMecedl (C TOMOIIBIO MAarHuTa,
bunbTpOBaHWE, BHINAPUBAHWE, JUCTUUIALNNSA, Xpomarorpadus), MPOBEIACHUE OUYHUCTKH
MOBapEHHOW COJM, HAOMIOJCHHEe U ONHCAaHHWE pEe3yJNbTaTOB MPOBEICHHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsS Macchl, CO3JaHUE Mojesiell MoseKkya (mapo-
CTEP>KHEBBIX ).

Baskneiilme npeacraBuTe/ M HEOPraHU4eCKUX BellecTB

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kuciopom — 3JIEMEHT M MPOCTOE BELIECTBO.
Haxoxpaenue kucimopona B Tpupoje, (U3NYECKUE M XUMHUYECKHE CBOMCTBa (peakiuu
roperusi). Oxkcunpl. [Ipumenenne kucinopoaa. CrnocoObl TMONMY4YeHHS KHCIOpOAa B
naboparopur W TPOMBINUIEHHOCTH. KpyroBopor kuciopona B mpupoge. O30H —
AIJIOTPOIHAS MOAU(UKAINS KUCIOPOA.

TeroBoil 3ddexT XuMUYeckol peakiuu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- H
SHIOTEPMHUUECKUE peakuH. TOIUIMBO: yroib M MeTaH. 3arpsA3HEHUE BO3/yXa, YCHIICHHE
MapHUKOBOTO Y deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonmopon — nanmemeHT M mpoctoe BemiecTBO. HaxokaeHue Boxopoga B IPHUPOJE,
¢u3nyeckue M XMMHYECKHE CBOMCTBA, NMPUMEHEHHUE, CHocoObl moiydeHus. Kucrnorel u



COJIN.
MonsipHblii 006EM razoB. PacuéTsl 1o XUMUYECKUM YPaBHEHHSM.

®dusunyeckue cBoiicTBa Bonbl. Boma kak pactBoputenb. PactBopsl. HackllieHHble U

HEHACBILICHHbIE PAaCTBOPbI. PacTBOpUMOCTH BEMIECTB B BOJIE. MaccoBas J0Ji1 BELIECTBA B
pactBope. XUMHYECKHE CBOKCTBA BOAbl. OcHoBaHusA. Ponb pacTBOpoB B mpupoae U B
KU3HH uyesoBeka. KpyroBopot Bojibl B npupojie. 3arps3HeHue IpupoaHbix Boa. OxpaHa u
OUYHCTKA IPUPOAHBIX BOJ.
Knaccudukanus Heopranmueckux coeauHenuid. Oxcuapl. Knaccudukamuss OKCHIOB:
cosieoOpazyromue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) W HECOJIeoOpa3yroIIue.
Homenxiarypa oxcunoB. ®dusnyeckue M XUMHUYECKHME CBOMCTBA OKCHIOB. IlomydeHue
OKCH/JIOB.

OcHoBanms. Kitaccupukanus OCHOBaHMIA: INENOYM W HEPACTBOPUMBIC OCHOBAHHS.
Homenkiiatypa ocHoBanuii. @u3nueckue U XUMHUYECKUE CBOKCTBA ocHOBaHUM. [lonyuenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenknatypa kucioT. @uznueckue u XUuMHYECKHe
cBorictBa KucnoT. P akruBHoctu metauioB H.H. bekerosa. [lomyyenue Kucior.

Comu. Homenknarypa coneil. ®Pusnyeckue M XHMHUUYECKHE CBOMCTBa COJEH.
ITonyuenue conei.

['eneTnueckas cBsA3b MEK]y KJJaCCaMU HEOPTraHUYECKUX COCAMHEHUM.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OIpEAENICHUE COAEpKaHMs KHUCIOpOJAa B BO3AYyXe, MOIY4YeHHE, COOMpaHUE,
pacrno3HaBaHHe U U3Y4YEHHE CBOMCTB KUCIOPOJa, HAOMIOIeHUE B3aUMOJICHCTBHS BELIECTB C
KHCIIOPOJIOM M  YyCJIOBHS BO3HMKHOBEHHMS U TpEKpalleHus TopeHus (Toxapa),
O3HaKOMJIEHHE ¢ 00pasllaMu OKCUJOB M ONHMCAaHHE MX CBOMCTB, IOJy4eHHE, cOOMpaHue,
pacrio3HaBaHMe W M3yueHHE CBOICTB BOAOpOAa (TOpeHHe), B3auMOJECHCTBHE BOJIOPOJA C
okcuaoM Meau (II) (BO3MOXKHO KCIIOJIB30BAHKE BHI€OMATEpUANIOB), Ha0I0IeHnE 00pa3lioB
BEIIECTB KOJIMYECTBOM 1 MOJb, HMcciieoBaHHE OCOOEHHOCTEW pacTBOPEHUS BEILECTB C
Pa3IMYHON PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM J0JIEH
pacTBOPEHHOTO BEIIECTBA, B3aWMOJEHUCTBHE BOJBI C MeTallaMH (HAaTpUEM U KaJbIIHEM)
(BO3MOHO HCIIOJB30BAHUE BUACOMATEPUAIIOB), HCCIEAOBaHUE 00Pa3lOB HEOPTaHUUECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOMOIEHUE N3MEHEHHS OKPACKU UHUKATOPOB B PACTBOPAX
KHUCJIOT U IIeJIouel, u3ydeHue B3aummojenctBus okcuaa meau (II) ¢ pactBopom cepHoii
KHUCIIOTHI, KUCJIOT C METaJUIaMH, PEaKIui HEeUTpaau3aluu, MOJydeHHE HEPaCTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJIHOTO MeTajljla JAPYTUM U3 pacTBOpa COJIM, pelIeHue
AKCIIEPUMEHTANbHBIX3a/1a4 10 TeMe «BakHelIe Ki1acChl HeOPraHUIECKUX COSTUHEHUI.

Ilepuoanueckuit 3akoH u Ilepuoguyeckasi cucremMa xumMuuyeckux jiemenros JI.HU.
MenpaeneeBa. CtpoeHne arToM0OB. XuUMHU4YecKasi CBA3b. OKHCJIANTEIbHO-
BOCCTAHOBHMTEJIbHbIE PEaKIUH

[lepBble MONBITKY KJIACCU(PHUKAIIMKA XUMHUYECKUX 3J1eMeHTOB. [ToHATHE 0 rpynmax CXOAHbIX
AIIEMEHTOB (ILIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJlIbl, TaJOreHbl, MHEPTHBIE TIa3bl).
DJeMeHTHI, KOTOpble 00pa3yIoT aM(oTepHbIE OKCUIBI M THAPOKCUJIBI.

[lepmonnueckuit 3akoH. Ilepmommueckas cucrema Xumudeckux anemeHTtoB J[.H.
MenneneeBa. Koporkonepnoanas u anuHHoneproaHas ¢opmsl Ilepuoaudeckoil cucteMsl
xumudeckux snemeHToB .M. Menneneesa. Ilepuoast u rpynmbl. OU3NUECKUd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX
o0onouek aromMoB mepBbIXx 20 XuMuueckux 3eMeHToB llepuoamueckoir cucremst J[.U.
MenneneeBa. XapakTEepUCTUKA XMMHYECKOTO JJIEMEHTa II0 €ro IOJIOKCHHIO B



[Tepuoauueckoii cucteme [{.1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAINTUYECKUX U
HEMETAJUTMUYECKUX CBOMCTB IO TPyIIaM U MeproiaMm.

3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cuCTeMbl XUMHUYECKUX 3JIEMEHTOB
JUIsL pa3BUTUs Hayku U npakTtuku. .M. MenneneeB — yd€HbIil U rpaxaaHiH. XUMHUYECKas
cBs3b. KoBasieHTHas (monsipHast u HETOJISIPHAS) CBSI3b.
DNEeKTPO-OTPUIATEIFHOCTh XUMUYECKUX dJIeMEHTOB. IOHHAs CBA3b.

Crenens okucieHusi. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl OKuCIeHus
1 BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii sxcnepumenm:

n3ydeHue oOpa3loB BEILIECTB META/NIOB M HEMETAJJIOB, B3aUMOACHCTBHE T'MJIPOKCHIA
[MHKAa C PAacTBOpaMHM KHCIOT M WIeNIoYed, MPOBEIEHUE OMBITOB, WJUIIOCTPUPYIOLINX
IIPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakUuil (TOpeHue, peakluu pas3iiokKeHUs,
COCJTMHEHUS).

Meostcnpeomemmnuwie ceazu

Peanuzanus MexXnpeaMETHBIX CBSA3EH MPU M3YYEHUHM XMMHUHU B 8 KIJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX eCTeCTBEHHOHAYYHbIX IOHATHHM, Tak M IOHSTHH,
ABJISIFOLIUXCSI CACTEMHBIMU JUJISL OTAEIIBHBIX IIPEAMETOB €CTECTBEHHO- HAYYHOT'O [IUKJIA.
OO011e ecTecTBEeHHOHAYYHbIE OHATHUS: HAyyHbIH (DaKT, TUIOTE3a, TEOPHsl, 3aKOH, aHAJIN3,
CUHTE3, KJacCU(pUKalLUs, NEPUOJUYHOCTb, HAOIIOAEHHUE, SKCIIEPUMEHT, MOJEINPOBAHUE,
U3MEPEHUE, MOJICIIb, SIBJIICHUE.

®dusuKa: MmaTepus, aToM, AIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIbI,
pPaZMOaKTHBHOCTh, MOJIEKYa, DJIEKTPHUYECKHH 3apsijl, BEIIECTBO, TEJO, 00BEM,
arperatHoe COCTOSIHUE BEIeCTBa, ras, (U3MUECKUe BEIUYUHBI, CIUHUIIBI N3MEPECHHUS,
KOCMOC, TUTaHETHI, 3BE37161, COTHIIE.

buonorust: porocunTes, nprxanue, 6uocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TTOPOIbI, TOJIE3HBIE
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBO M XHMHYeCKas peakuus

[lepnonnueckuit  3akoH. Ilepmonmueckas cucrema XuMHUYeCcKHX d3iaeMeHToB J[.M.
MenpneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTHM B M3MEHEHHMHM CBOMCTB XUMHUYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJIHs, KaIbLUg U UX COCAUHEHUN B COOTBETCTBUU
C TI0JIOKEHUEM DJIEMEHTOB B [leproandeckoi cucTeMe U CTpPOEHUEM UXAaTOMOB.

CtpoeHne BemecTBa: BHJAbl XMMHYECKOM CBS3M. THIBI KPUCTAUIMYECKHX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAINIMYECKON PEIIETKU U BUAA XUMUYECKOU
CBS3H.

Knaccudukanuss m HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIACCAM HEOPTaHUUYECKUX COEAMHEHUIN,TeHEeTUYECKast
CBS3b HEOPraHUYECKHUX BELIECTB.

Knaccupukanus XUMHYECKUX  PEaKIUid MO  pa3iuYHbIM  IpHU3HAKaM (M0 YUCIY
M COCTaBy Yy4YaCTBYIOUIMX B pEaklUMU BELIECTB, MO TemioBoMy 3ddexTy, 1o
U3MEHEHHUIO CTETEeHEeW OKHUCICHHUS XHUMHUYECKHUX OJJIEMEHTOB, [0 OOpPaTUMOCTH, IO



Y4acTHIO KaTaau3aTopa). OK30- U HSHAOTEPMHUYECKHE peakLud, TEePMOXUMUYECKHE
YpaBHEHMUSL.

[Tonatue o ckopocTH XUMHUYECKOW peakuuu. [loHsrne o6 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHUX peakuusx. [[oHATHE O TOMOreHHBIX M IeTeporeHHbIX peakuusax. Ilonsrtue o
karanuse. IloHsaTne O XuMu4ecKoM paBHOBeCHMHM. DakTOpBl, BIHAIOIIHAE HA CKOPOCTb
XUMHUUYECKON pEeaKLMU U MOJI0)KEHNE XUMUUYECKOTO PAaBHOBECHSI.
OKUCINTENFHO-BOCCTAHOBUTEIIBHBIE  PEAKLINHU, OJCKTPOHHBIA OallaHC OKUCIUTENIBHO-
BOCCTAaHOBUTEJIbHON peakuuu. CocrasieHune YPaBHEHUN OKHUCJIUTENIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIHUi ¢ UCII0JIb30BAaHUEM METO/1a HJIEKTPOHHOI0 OajaHca.

Teopust 37€KTPOIUTUYECKON JUCCOLMALUMU. DJIEKTPOJIUTHI M HEIEKTPOJIUTHI. KaTtnonsl,
AQHUOHBI. MexXaHU3M IUCCOLMALMKM BEILECTB C PA3JIMYHBIMA BHJIAMU XMUMHUYECKOU CBSI3U.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIHUTHI.

Peakiiun voHHOro oOMeHa. YCIIOBHs NMPOTEKaHUs peakluil MOHHOro oOMEHa, IOJIHbIE U
COKpallEHHbIE MIOHHBIE YpaBHEHU peakiuil. CBONCTBA KUCIOT, OCHOBAaHUI U CoJiell B CBETE
npecTaBiIeHui 00 NMEKTPOIMTUYECKON anuccounanuy. KayecTBeHHbIE peakliiyd Ha HOHBI.
[TonsTHE O THIPONIHN3E CONEN.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C MOJEISIMHU KPUCTAUIMUECKUX PEIIETOK HEOPraHMYeCKHX BELIECTB —
METAJIJIOB M HEMeTauioB (rpadura M anMasa), CIOKHBIX BEIIECTB (XJIOpHAAa HaTpus),
HCCIJIEIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakluu OT BO3ACHCTBUS pazIUUHbBIX
(GakTOpOoB, HCCIEIOBAHHE DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEILECTB,  Ipolecca
JUCCOLMALUY KUCIIOT, IIeJI0Yed U cosiel (BO3MOKHO HCIOJIb30BAHUE BUIEO MAaTEPUAIIOB),
MPOBE/ICHUE OIBITOB, WILTFOCTPUPYIONIUX MPU3HAKU MTPOTEKAHUS PEaKIMii HOHHOTO 0OOMEHa
(oOpa3zoBaHue ocazika, BBIJIEICHHUE raza, 00pa3oBaHUE BOJbI), ONBITOB, UIUTIOCTPUPYIOLINX
IPUMEpPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH (TOpeHHe, PeaklUu pas3sIoKeHUs,
COEJMHEHUs), paclo3HaBaHWE HEOPraHWYECKUX BELIECTB C IOMOIIbIO KaueCTBEHHBIX
peakMii Ha HOHBI, PellICHHE YKCIIEPUMEHTANIBHBIX 3a/1a4.

HeMeTa/jibl 1 MX COeAMHEHUS

OO1m1ast xapakTepucTuKa rajjoreHoB. OcoOEHHOCTH CTPOSHHSI AaTOMOB, XapaKTepHbIE CTETIEHU
okucieHus. CtpoeHue u (pu3n4YecKre CBOMCTBA MPOCTHIX BEIIECTB — rAJION€HOB. XUMHUECKUE
CBOICTBa Ha MpuMepe Xjopa (B3aMMOJEHUCTBHE C MeTaJlIaMH, HEMETaJUIaMHU, IIEI0YaMH).
XnopoBogopoa. CoinsiHasi KHCIOTa, XUMHYECKHE CBOMICTBA, IOIY4YEHHE, IPUMEHEHUE.
JelicTBue xjopa M XJIOPOBOJAOPOAA HAa OPraHU3M YesOBeKa. BaxHewiine XJIOpUIbI U HX
HaXO0XJAECHHUE B IPUPOJIE.

OO6mass xapaktepuctuka 3yeMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTEepHBIE CTENIEHU okucnenus. CrpoeHne u  (uznyecKue CBOMCTBA
MIPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJTOTPONHbIE MOAU(PHUKALIMN KUCIOPOAA U CEpHI.
Xumuueckue cBoicTBa cepbl. CepoBOAOpON, CTpOEHHE, (PHU3UYECKHEe U XUMHUYECKHE
cBoricTBa. OKCHIIBI CEpbl Kak IMPEICTABUTEIN KHUCIOTHBIX OKCHUIOB. CepHas KHCIIOTa,
¢usnyeckue W XMMHUYECKHE CBOMCTBa (0OIIME KakK TNpeACTaBUTENs Kiacca KHCIOT U
cnenuduaeckue). XUMUYECKUE PEAKIIMHU, JIeKAIINE B OCHOBE MPOMBIIUICHHOTO CHoco0a
MOJIydeHus1 cepHOM Kuciothbl. IIpumeHneHnue cepHoil kucnorel. Coil CEpHOW KHCIOTHI,
KauecTBEHHasi ~ peakuus Ha CyJabdar-uoH.

Haxoxnenne ceppl M €€  COCNMHEHUMHA B MNpHUpPOJE. XHUMHUYECKOE 3arpsA3HCHHUE
OKpYyKarolleld cpeabl COCAMHEHUSMU Cephbl (KUCIOTHBIE IOXKIM, 3arps3HEHHE BO3AyXa U
BOJIOEMOB), CHOCOOBI €ro mnpenorBpamieHus. OOmas XapakTepucTHKa >JIEMEHTOB VA-



rpynmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIC CTENEHH OKHCICHHS. A3OT,
pacnpocTpaHeHue B Mpupoje, (GU3UYECKHEe M XMMHYECKHE CBOWCTBAa. KpyroBopor azora
B npupoie. Ammuak, ero (U3MYECKHE M XHMHYECKHE CBOICTBA, MOJyYCHHE U
IMPUMCHCHUC. Comn aMMOHUA, HX (1)I/ISI/I‘ICCKI/IG U XHUMHUYCCKHEC CBOfICTBa, MMPUMCHCHHUC.
KauecTBeHHast peakuusi Ha HOHBI aMMOHUs. A30THasl KHCIIOTa, € mosrydeHue, Gusnueckue
U XMMHUYECKUE CBOMCTBa (0OIIME KaK MPEACTaBHTENS KJIacca KHCIOT U CHEHU(PHUSCKHE).
Hcrnosnp30BaHUe HUTPATOB U COJICHAMMOHHMS B KauecTBE MHHEPaJIbHBIX
yooOpeHunil. XWMHUYECKOe 3arpsi3HEHHE OKpYKalolledl Cpelnsl COeAMHEHHSIMH a30Ta
(KHCIIOTHBIC JIOXKIH, 3arps3HCHUE BO3/yXa, MOYBBI M BOH0EMOB). Docdop, ammoTpoHbIe
Moudukamu ¢ochopa, ¢uznveckue u xumudeckue cpoiictBa. Okcup ¢dochopa (V) u

dbochopHas KuciaoTa, GU3MIECKUE U XMMUYECKHE CBOHCTBa, NonydeHue. Mcnonb3osanue pochatos B
Ka4yecTBE MIHEPAIHHBIX yI0OPEHUI.

OOmast xapakrepuctuka 531eMeHTOB I[VA-rpynmbel. OCOOCHHOCTHM CTPOCHHUS aTOMOB,
XapakTepHble  CTENEHH  OKHUCICHMs.  YIIIepoi,  aJIOTPONHbIE  MOAU(UKAIUH,
pacrpocTpaHeHHe B TpHpoJe, (U3NYECKHe M XHMHYECKHE CBOMCTBa. AncopOuus.
Kpyrosopot yraepona B npupone. Oxkcuubl yriepona, MX (pU3MYECKHMEe U XUMHUYECKHE
CBOMCTBa, JIEHCTBUE HA KUBBbIE€ OPraHU3MBbI, MOJYYEHHE M NPUMEHEHHE. DKOJOTUYECKHE
npobiembl, cBsi3aHHble ¢ okcuaoMm yriepoaa (IV), rumore3a rioGanbHOrO MOTEIICHUS
KIMMarta, MapHUKOBBIM 3¢ dekr. YrompHas kucimora M €€ COMM, WX (QHU3HUECKUE H
XMMHUYECKHE CBOMCTBA, MOJyuyeHHe U IpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
noHbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEIWIIMHE, NMPOMBIIUIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIECTBaX KaK O COEIMHEHUSX yriepoja
(MeraH, 3TaH, 3TWIEH, AlETUJIEH, 3TaHOJ, TJIMLEPUH, YKCycHas Kuciota). llpupoansie
HCTOYHUKHU YIJIEBOJOPOJIOB (YyroJib, IPUPOJHBIN a3, He(Th), MPOIYKTHl UX NEpepaboTKu
(OeH3uH), UX poiab B OBITY M MPOMBIIUIEHHOCTH. [loHATHE O OMONOTMYECKHM Ba)KHBIX
BElIEeCTBax: XHUpax, OelKax, yriaeBoJax — M UX POJM B KHU3HU uenoBeka. MaTepuanbHOe
€IMHCTBO OPTaHUYECKUX U HEOPIaHUUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOMCTBA, MOIY4YEHHME M IPUMEHEHHUE.
Coenunenus kpemHusi B npupozae. OOmue npencrtaBieHuss 06 oxcuae kpemuus (IV) u
KpeMHueBoil kucnore. CHIMKaThl, UX HCIOJIB30BAHWE B OBITY, B HPOMBIIIIEHHOCTH.
Baxuelime crpouTenbHble MaTepHuaibl: KEpaMUKa, CTEKIIO, LIEMEeHT, OETOH, KeJle300€TOH.
[IpoGnembl 0€30MacHOr0 MCHOIb30BAaHUSI CTPOMTENBHBIX MaTEpHUajoB B IOBCEIHEBHOM
KU3HU.

Xumuueckuii IKcnepumernm:

u3ydeHre 0oOpa3IOB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJSTHOH KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIWii Ha XJIOPUI-HOHBI W HAONOJCHWE TPU3HAKOB WX NPOTEKAHWS,
OIIBITHI, OTpaXKaroIue PU3NIECKUe U XUMUYECKHE CBOMCTBA T'aJIOTEHOB U UX COEAMHEHUI
(BO3BMOXXHO  HCHOJIB30BaHUE BHJICOMATEPHAJIOB), O3HaKOMJICHHE C 0O0pa3IaMu
XJIOpU/I0B (TaJIOTEHUJIOB), O3HAKOMJIEHHE C oOpa3namMu cepbl U €€ COeAMHEHHUSIMH
(BO3MOXHO HCITOJIb30BAaHUE BHUEOMATEPHUATIOB), HAOIIOJEHHWE TMpoIecca OOYTIMBAHUS
caxapa MoJl JeMCTBUEM KOHLIEHTPUPOBAHHOW CEpHOW KHCIOTHI, M3yUY€HUE XUMHUYECKUX
CBOMCTB pa30aBIIEHHON CEpHOM KHUCIIOTHI, IPOBEJEHUE KAueCTBEHHOM peakIuu Ha
cynb(ar-uoH U HAOMIOJICHHE TpU3HAKa e€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3MUYECKUMH
cBoiicTBaMu a3zora, ¢ochopa U WX COCAUHEHUNH (BO3MOXKHO  HCIIOJH30BAHUE
BUJICOMATEpPHATIOB), oOOpa3laMu a30THBIX H  (OCPOpHBIX yHOoOpeHHi, TOIXy4eHHe,
coOupaHue, pacro3HaBaHUE M HM3y4YEHHE CBOMCTB aMMHaKa, MPOBEACHHE KaYyeCTBEHHBIX
peaknuii Ha MOH aMMOHHS M (oc]arT-MOH M H3Yy4YEeHUE NPU3HAKOB HX MPOTEKAHU,
B3aUMOJICHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MeIbl0  (BO3MOXKHO



WCIOJb30BAaHUE BHJCOMATCPUAIIOB), HM3YYCHHE MOJEICH KPUCTAUTUYCCKUX PEIETOK
anMasa, rpaduta, QyluiepeHa, 03HAKOMJICHHE C TPOIECCOM aJCOpPOIMH PACTBOPEHHBIX
BEIICCTB aKTHBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM NPOTHBOrasa, MoOJydeHHEe, cOOMpaHue,
pacro3HaBaHME€ W M3yYCHHE CBOWCTB YIJIEKMCIIOTO Tra3a, MPOBEJCHHE KaueCTBEHHBIX
peaknmii Ha KapOOHAT W CHJIMKAT-HOHBI M W3y4eHHE MPHU3HAKOB HX IPOTECKAHUS,
O3HAKOMIICHHUE c HNPOAYKIIMEN CUJIMKAaTHOMN [IPOMBIIIUIEHHOCTH, pelenue
IKCIIEPUMEHTAIBHBIX 33714 110 TeMe «BakHeWITMeHeMEeTaUTbl U UX COCIMHCHUS.

Metaybl 4 HX COeJUHEHUS

OOmiast XapakTepUCTHKA XHMHYECKHUX OJJIEMEHTOB — METAJJIOB HAa OCHOBAHUU HX
nosoxkenuss B Ilepuonmueckoi cucreme xumudeckux snemeHtoB .M. MenpaeneeBa u
ctpoeHuss aromoB. CrTpoeHHMe MeTauloB. MeTauMueckas CBA3b M METAUIMYecKas
KpUCTaJUINYECKas pelIeTKa.

DNEeKTPOXUMHUYECKUN PsiT HaNpsHKEHUN METAJIJIOB. dusnyeckue 51
XUMHUYECKHe cBOMCTBa MeTaioB. OOmue crnocoObl moiydeHus: metamioB. Ilonstue o
KOPpPO3UU METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBbl (CTaib, YyTyH,
JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIIJICHHOCTH.

[I{eounsle MeTaulbl:  nojokeHne B Ilepmoamdeckoil cucreme XAMUYECKHUX
sanementoB .M. MeHaeneeBa, CTpOEHHE UX AaTOMOB, HaxO0KJICHUE
B IIPUPOIE.

Ousnyeckue M XHUMUYECKHE CBOWCTBa (Ha mnpumepe Hatpus u kKamusa). OkKcuasl u
TUAPOKCUIBI HATpUs U Kanud. [IpyMeHeHre Men0uyHbIX METAJUIOB U UX COEIMHEHUH.
[IlenouyHO3eMeNbHBIE METAIIJIBI MATHUN U KaJbLUH: 1onoxkeHue B [lepuoanyeckoil cucreme
xuMmudeckux annemeHToB .M. MenpeneeBa, CTpOCHUE UX aTOMOB, HAXOKJICHUE B IPUPOJIE.
®u3znueckue U XMMHYECKHE CBOWCTBA MarHus M Kaiublus. Baxseilline coelnHEHHs
KaJbus (OKCUJ, TUAPOKCUA, cosin). JKECTKOCTH BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.
AmomuHuil: nonoxeHue B llepuogumyeckod cucreme XuUMHUYECKHX daeMeHToB J[.M.
MeHneneeBa, CTpOCHHE aToMa, HaxoKJIeHHe B mnpupoae. Dusnmdeckne M XUMHUYECKHE
CBOIicTBa amoMuHUsA. AMOTEpHBIE CBOMCTBA OKCHIA U THAPOKCUAA aTFOMUHUSI.

Kenezo: mnonoxenue B Ilepuonuueckoir cucteme XuMHUueckux d3neMeHtoB J[.U.
MenneneeBa, CTpOEHHE aTOMa, HaxOxXJAE€HHE B npupone. PuU3HMUECKHME U XUMHYECKHE
cBoMcTBa xkene3za. Okcuabl, Tuapokcuabl u conu skeneza (II) u xenesa (III), ux cocras,
CBOMCTBA U MOJIYYEHHE.

Xumuueckuii IKcnepumernm:

O3HaKOMJIEHHE ¢ oOpa3laMud MeTalIoOB M CIUIaBOB, HMX (U3NYECKUMHU CBOWCTBAMH,
U3ydeHHe  pe3yJabTaToOB KOppO3HHU METaJIOB (BO3MOXXHO WCTIOJIh30BaHUE
BUJICOMATEPHATIOB), OCOOEHHOCTEH B3aMMOJCHCTBHS OKCHA KalbllMs W HATPUS C BOJIOU
(BO3MOXHO HCIIOJIb30BaHUE BHUACOMATEPUATIOB), WCCICIOBAHUE CBOMCTB KECTKOW BOJIBI,
mpolecca TOpeHus Kele3a B KUCIOpoae (BO3MOXKHO HCIOJB30BaHHE BUICOMATEPHUATIOB),
MPU3HAKOB MPOTEKAHUS KAYSCTBCHHBIX PEAKIMK Ha WOHBI (MarHWs, KaJIbIIHs, aJTFOMHHHS,
nunka, kene3za (II) u xemesa (III), menu (II), HaGmromeHWe W OMUCaHUE TMPOIIECCOB
OKpAIlTUBaHUs TUIAMEHW HOHAMH HATPUs, KM W KalblHs (BO3MOXKHO HCITOJIb30BAHHE
BUJICOMATEPHATIOB), HCCIIeIOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMHUHHUS H
THJIPOKCUIA ITMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aa4 1Mo TeMe «BakHeime MeTamibl
U MX COCTUHCHHSY.

XuMHuA " OKpYKaLias cpeaa
BemecTtBa m maTepuainbl B MOBCEAHEBHOM KU3HU YeJIOBEKa. be3omacHoe MCIonb30BaHHE



BELIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momolinps npu XUMUYECKHX OXKOrax U
OTpaBJICHUSIX.

XUMUYeCcKoe 3arpsi3HeHUE OKpYsKaroleil cpebl (mpeenbHas J0MycTUMas KOHLEHTPalus
BemectB (nanee — [1/1K). Poib XxuMum B perieHur SKOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii IKcnepumernm:

n3ydyeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAJIOB, TOJUMEPHBIE MaTEPUAIIbI).

Meostcnpeomemnuwie ceazu

Peanuzaiust MeXNpeIMETHBIX CBS3€H MPU U3YyYEHUHU XUMHHM B 9 Kilacce OCYIECTBIAETCS
yepe3 HCMOJb30BaHUE KaK OONIMX €CTeCTBEHHO-HAYYHBIX IOHSATHH, TaK W TMOHSTHM,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/AETIBHBIX MPEIMETOB €CTECTBEHHO- HAYYHOTO IIUKJIA.
OO6mire ecTeCTBEHHO-HAYUHbIE MTOHATHA: HAyYHBIN (DaKT, TUIOTE3a, 3aKOH, TEOPUS, aHAIIH3,
CUHTE3, KJIacCH(PUKAIMs, MEePUOAMYHOCTh, HAOIIOJICHHUE, IKCIICPUMEHT, MOJCIUPOBAHUE,
WU3MEpEHHE, MOJICTh, SIBJICHHUE, TAPHUKOBEIN 3(DEKT, TEXHOJIOTHS, MAaTepUAITHIL.

®dusuka: wmarepusi, aToM, D3JJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUI, HW30TOIHI,
pPaauOaKTUBHOCTb, MOJIEKYJA, SJEKTPUUECKHI 3apsis, MPOBOJHUKH, MOJYIPOBOIHUKH,
JUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBA,
ra3, pacTBOp, PaCTBOPHUMOCTh, KPUCTAIUTMYECKAsT PEIIETKA, CIUIaBbl, (PU3HUSCKUE BEITNIMHBI,
€MHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE31b1, COTHIIE.

buonorus: ¢orocuHTes, npixanue, Ouocdepa, IKOCHCTEMa, MHUHEpPaIbHBIC yI0OpCHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEIICCTBA.

l'eorpadus: armocdepa, ruapocdepa, MuHepandbl, TOPHBIE TMOPOJBI, TOJE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10O XUMUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JImdHOCTHBIE pE3yJabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO 0O0Iero oOpazoBaHUs
JOCTUTAIOTCS B XoJe OOydeHUs XUMHUH B EIUHCTBE Y4eOHON U BOCHHTATEIHHOU
OCATCIIBHOCTU B COOTBECTCTBHUU C TpaI[I/IHI/IOHHI)IMI/I pOCCI/II\/'ICKI/IMI/I COIII/IOKYHI)TypHI)IMI/I 158
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, MIPUHITHIMU B OOIECTBE MpPABHJIAMH U HOPMaMH
MOBEJIEHUSI W CIIOCOOCTBYIOT IpOIlECCaM CaMOTIO3HAHHUS, CAMOPA3BHUTHS U COIHATM3AIINN
00yYarOIIUXCsl.

.HI/I‘IHOCTHBIG peSYJ'II)TaTI)I OTpEDKaIOT TOTOBHOCTH 06yqafonmxc;1 pYKOBOJICTBOBaTI)CSI
CHUCTEMOW NMO3UTHBHBIX LEHHOCTHBIX OPUEHTALMI M PACIIMPEHUE OIbITA IEATEIBHOCTH HA
€€ OCHOBE, B TOM UHCJIC B YaCTH:

1) MNATPUOTHYIECCKOI0 BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIIIEHUSI K OTEYECTBEHHOMY KYIbTYpHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, TOHUMAaHUS 3HAYEHUS] XUMUYECKOW HAayKH B KU3HU COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOH WHGpOpMAIMed O TMepeOBhIX JOCTIKECHUAX M
OTKPBITUAX MHpOBOﬁ U OTCUECTBECHHOU XUMHHU, 3aUHTCPECCOBAHHOCTHU B HAYUYHBIX 3HAHUAX
00 ycTpoiicTBe MHpa 1 0011eCTBa;

2) Ipa>KaIaHCKOro BOCIIMTAHUA:
NpEACTaBJICHHUA O COLOUAJIBHBIX HOPpMax U IpaBWjIaX MCKIMIHOCTHBIX OTHOIIICHUH B
KOJIJICKTUBE, KOMMYHHKaTPIBHOfI KOMIICTCHTHOCTH B O6HI€CTBCHHO HOH@SHOP'I, yqe6H0-



UCCIICIOBATEIbCKONW, TBOPYECKOM M JAPYIMX BHJAaX J€ATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpPa3HON COBMECTHOM AESITENBHOCTU NPU BBIOJIHEHUU Y4E€OHBIX, 103HABATEIbHBIX
3ajjay, BBINOJIHEHUM XHWMHUYECKHUX OSKCIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB,
CTPEeMJICHHSI K B3aMMOIOHMMAHMIO M B3aMMOIIOMOIIM B TIpolecce HTol ydeOHOH
NeSITeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IOBEJICHHE M IOCTYIKU CBOMX TOBapuIlel ¢
MO3UIMN HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS IOCJIEACTBUMN TOCTYIIKOB;

3) HEeHHOCTH HAYYHOIO MO3HAHUS:

MHUPOBO33PEHUYECKUE  IPEICTaBICHHUS O  BEUIECTBE M  XHMHUYECKOM  peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABIISIIOIINE OCHOBY IS
IIOHMMaHMsI CYIIHOCTH HAy4yHOHM KapTUHbl MHpa, [peacTaBIeHUsT 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3aUMOCBA3SIX YEJIOBEKAa C MPHUPOAHOM Cpelnoi, o
PO XMMHHU B IIO3HAHUM 3THX 3aKOHOMEPHOCTEHH;

MO3HABATEIbHbIC MOTHUBBI, HANpPaBJICHHbIE Ha TOJYYCHHWE HOBBIX 3HAaHUH IO XUMUH,
HeoO0XoAuMBble Ui OOBSICHEHUsI HAOIIOAAeMBIX HPOLIECCOB M SIBJICHHM, MO3HABATEJIbHOM,
MHGOPMAIIMOHHON M YUTATENBbCKON KYJIbTYPHI, B TOM YHCJI€ HAaBBIKOB CaMOCTOSTEIHbHOM
palboThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JMTEPATypoOi, AOCTYHHBIMU TEXHHUECKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOyYeHHIO M TO3HAHHUIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMI0, IPOEKTHOH WU HCCIENOBATENIbCKOM JESITeNbHOCTH, K OCO3HAaHHOMY
BBIOOpY HAIPABICHHOCTH M YPOBHS 00yUeHUs B JaJIbHEHIIEM;

4) popMupoOBaHUS KYJIbTYPbI 3/10POBb:

OCO3HaHME IIEHHOCTH KHM3HHM, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/0pPOBBIO,
YCTAHOBKH Ha 3JIOPOBBIN 00pa3 >KU3HU, OCO3HAHHE TIOCIEACTBUN M HETPHUITHE BPEIHBIX
NPUBbIUEK (YIOTPEOICHHS AJIKOT0JIsl, HAPKOTUKOB, KYpEHHs), HEOOXOIUMOCTH COOJIIOICHHS
npaBUiI OE30MacHOCTH TPH OOpalleHMH ¢ XWMHYECKHMH BEIIECTBAMU B OBITY H
peanbHOU KU3HU;

5) TPYA0BOI0 BOCIINTAHMSA:

UHTEpeC K MPAaKTUYECKOMY M3Y4YeHHIO podeccuil U TpyJa pa3IMyHOro pojia, yBaKeHHE K
TPyAy W pe3yiabTaTaM TPYIAOBOM AEATEIbHOCTH, B TOM 4YMCIE HA OCHOBE INPUMEHEHMS
INPEIMETHBIX 3HAHUN MO XHMMHH, OCO3HAHHBIM BHIOOP WMHIWBUIYaIbHOW TPAECKTOPHU
IPOIOJDKEHNUs 00pa3oBaHUs ¢ YyU4ETOM JIMUHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPO(eCCHOHATBHON 1eATeNbHOCTH
U Pa3BUTHUA HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJalTUPOBATHCS B MPOQECCHOHATHHON
cpene;

6) 9KOJIOrH4eCKOro BOCIIMTAHNS:

9KOJIOTMYECKH II€JIeCO00pa3HOe OTHOIIEHWE K NpHUpoJie KaK HCTOYHUKY JKU3HM Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHUS, NMOHHUMAHHE IIEHHOCTH 370pOBOr0 M 0€30IacHOTro
oOpa3a JKW3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3MYECKOMY U
NCUXUYECKOMY 37I0POBbIO, OCO3HaHME IIEHHOCTH COOJIIOJIEHHUsS] TpaBMil 0e30MacHOro
MOBE/IEHUs MPHU padoTe C BEIECTBAMH, a TaKXKE B CHUTYAIUSAX, YITPOXKAIOIIUX 3J0POBBIO U
JKU3HU JTIOACH;

CIOCOOHOCTH TIPUMEHSTHh 3HAHMA, MOJTydaeMble pu U3Y4YEHUU XUMUH, AJS
pelieHus 3a1ay, CBS3aHHbIX C OKPYKAIOLICH PUPOJHON CPENOH, JJI MOBBIIICHUS YPOBHS
9KOJIOTUYECKOM KYJIbTYpPbI, OCO3HAHMS II100AIBHOIO XapaKTepa SKOJIOTHYECKUX IpoOIeM U
MyTed MX PELIEHUS MOCPEICTBOM METOJOB XMMHUH, SKOJIOIMUECKOTO MBIIUIEHUS, YMEHUS
PYKOBOJICTBOBAThCS M B ITO3HABATEIBHON, KOMMYHUKAaTUBHOM U COLIMAJILHON MTPAKTHKE.



METAIIPEJMETHBIE PE3YJIbTATHI

B cocrae  MerampeaMETHBIX ~ PE3yJbTaTOB  BBIACHAIOT  3HAUUMBIE  JUIS
(dbopMUpOBaHHUST MHUPOBO33pEHUSI OOIIEHAYyYHbIE TOHATUSA (3aKOH, TEOpHUs, TNPUHINII,
runoTesa, (akT, CUCTeMa, MPOLECC, IKCIEPUMEHT U JAPYroe.), KOTOphle MCIHOJIB3YIOTCS B
€CTECTBEHHO-HAYYHbIX Y4YEOHBIX MpeaMeTax M IO3BOJSIOT Ha OCHOBE 3HAHUI M3 3TUX
npeaMeToB (HOPMHUPOBATH NPEJACTABICHHWE O LEJIOCTHOW HAYyYHOW KapTUHE MHUpa, H
YHHUBEpCcaJbHbIC yueOHbIe necTBUsS (mo3HaBaTenbHBIE, KOMMYHUKaTHBHBbIE,
peryJsiTUBHbIE), KOTOpbIE obecrneunBaroT (dhopMupoBanue FOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYLIECTBIICHUIO YU€OHOU e TeIbHOCTH.

Ilo3naBaTenbHBbIC YHUBEpPCAJIbHbIC y4eOHbIe IelHCTBUSA

Ba3oBbie Joruyeckue aeiicTBus:

YMEHHS MCIOIb30BaTh MPHUEMBI JIOTMYECKOTO MBIIUIEHUS IpU OCBOCHHUU 3HAHMM:
PacKpbIBaTh CMBICA XUMHUYECKMX TIOHATUH (BBIAEIATH WX XapaKTEpHblE IPU3HAKH,
yCTaHaBJIMBaTh B3aWMOCBSI3b C JAPYIMMM IOHSATHUSMH), MCIIOJIB30BaTh IOHATHUS JUIS
OOBsICHEHUS OTHAEIbHBIX (PAaKTOB M SBJICHWUM, BBIOMPATh OCHOBAHMSI U KPUTEPUU IS
KJIaccu(UKaLUM XUMHUUECKUX BELECTB U XMMUUYECKHX PEaKLUi, yCTaHABIUBATh IPUUUHHO-
CIIEICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU H3Y4YEHMs, CTPOUTH JIOTUUYECKHE PpPaCCYKICHUS
(MHIYKTUBHBIE, IeAYKTUBHbBIE, 110 AaHAJIIOTUN), JIeJIaTh BHIBOJIbI U 3aKIFOUEHMUS;

YMEHHE MPUMEHSTh B IPOLECCE MO3HAHUS MOHATHS (IIPEIMETHbIE U METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XMMUH, NPEOOPa30BbIBATh IIUPOKO
IPUMEHSEMbIE B XUMHHM MOJEIbHBIE NPEJICTaBICHUS — XHUMUYECKUH 3HaK (CHMBOJI
3JIEMEHTa), XUMUYeckas (opMyia U ypaBHEHHE XMMHUYECKOM peakiMu — MpHU PELIeHUU
y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUYETOM 3TUX MOJENBHBIX NMPEJCTaBICHUN BBISBIATH U
XapaKTepu30BaTh CYLIECTBEHHbIE MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUECKUX BEIIECTB
U XUMUYECKUX pEaKIHMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHBIE
CBSI3M U ITPOTUBOPEYMS B U3y4AEMBIX IIPOLECCAX U SIBICHHUSX.

ba3oBble ucciiegoBaTeIbCKHE JeHCTBHSA .

YMEHHUE HCIIOJIh30BaTh IOCTABJICHHBIC BOMPOCHI B KA4€CTBE WHCTPYMEHTA MO3HAHUsA, a
TaKke B KayeCTBE OCHOBBI Il (DOPMHUPOBAHHS THUIIOTE3BI MO TMPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

MpPUOOpPETEHUE OINbITa MO IUIAHWPOBAHMIO, OPTraHU3allMd U TPOBEACHHUIO YYCHHUECKUX
9KCIIEPUMEHTOB, YMEHHE Ha0II01aTh 32 XOJJOM MPOLIEcca, CaMOCTOSATEIbHO MPOTHO3UPOBATH
€ro pesynbTatr, (GpopmynaupoBaTh OOOOIIEHHS W BBIBOJABI MO pe3ylbTaTaM IMPOBEIEHHOTO
OTIbITA, UCCIIEIOBAHMS, COCTABIIATh OTUET O MPOeIaHHOM padoTe.

Padora c unopmanueii:

yYMEHHE BBIOUPATh, aHATU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAITHIO PA3TMYHBIX BUIOB U
dbopM mpeAcTaBIeHUs, MOMYy4aeMyH) U3 Pa3HBIX HCTOYHHKOB (HAy4HO- TOMYJsSpHAas
auTEpaTypa XMMHUYECKOTO COJEpKaHUs, CIpaBOYHBIE MocoOus, pecypchl MHTepHeTa),
KPUTHYECKH OIICHUBATh MPOTUBOPEUNBYIO 1 HEJOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHUE NMPUMEHATh pa3IMyHble METOJIbl U 3alpOChl IPU MOUCKE U 0TOOpe MHpOpMALUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJAUMBIX JUIS BHITOJIHEHHS YU€OHBIX M TIO3HABATEIBHBIX
3aJa4  ONpENeNIEHHOTO THIA, MPHOOpPETeHHWE OmbITa B OOJIACTH  HCIOJIb30BAHUS
MH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBIIQJICHHE KYJIBTYpPOil aKTHBHOTO
UCTIOJIb30BAaHUS PA3JIMUHBIX TTOUCKOBBIX CHCTEM, CAMOCTOSATEIBHO BEIOMPATH ONTUMANIBHYIO
dopmy npencTaBineHnss HHGOPMAMH ¥ WLTIOCTPUPOBATH pelIaeMble 3aJa4i HECTIOKHBIMU
cXeMaMH, AuarpaMMamu, ApyruMu popmamu rpaukuu UX KOMOMHAIUAMU;

YMEHHE HCIOIb30BaTh M aHAJIM3MPOBATh B Mpolecce y4eOHOH M HCCIeIoBaTENbCKOM



NEeSITeTPHOCTH WH(POPMALMI0 O BIMSHUU TPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA H
TPAHCIIOPTA HA COCTOSHIE OKPYIKAIOIICH IIPUPOTHOM CPEebl.

KomMmyHukaTHBHBIC yHHBepcajbHble y4eOHbIe AefiCTBHA:

yMEHUE 3aJlaBaThb BOMPOCH (B XojA€ Jauajora W (WId) AUCKYCCHUH) IO CYIIECTBY
oOcyxgaemMoi TeMbl, (OPMYJIUPOBATH CBOM MPEIIOKEHHS OTHOCUTEIIHHO BBITIOJTHEHUS
MPEJI0KEHHOM 3a/1a4u;

MPUOOpPETEHHUE OIBITA MPE3EHTAIMH PE3YIbTATOB BBIIOJHEHUS XUMHYECKOTOIKCIIEPUMEHTA
(;mabopaTopHOro ombiTa, Ja00paTOpHON pabOTHI MO HCCIEAOBAHHIO CBOICTB BEIIECTB,
y4eOHOT0 MPOCKTA);

3aMHTEPECOBAHHOCT B COBMECTHOM €O  CBEPCTHHKAMM  IIO3HABATEJIbHOM U
UCCIIEIOBATENIbCKON /IEATEIbHOCTH NPU PEIICHUH BO3HHUKAIOUIMX MPOOJIeM Ha OCHOBE
yuéra OOUIMX MHTEPECOB M COTJIACOBaHMS MO3HMLUK (00CYX)aeHus, 0OMEH MHEHHSIMH,
«MO3TOBBIE HITYPMbI», KOOPJIUHAIMS COBMECTHBIX JCWCTBUMN, ONpeIeTIeHIEe KPUTEPHUEB 10
OLICHKE KaueCTBa BBINOJIHEHHON pabOThI U IpYTHE);

PeryasiTuBHbIEe yHUBepcajbHbIe yueOHbIe TelCTBHUS:

YMEHHE CAMOCTOATEIBHO OMpPENeNsITh IeNU NeSATeNbHOCTH, MJIaHUPOBAaTh, OCYIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOKO JEATCIBHOCTH, BHIOUPATH
Haubosnee H(¢eKTUBHbIE CHOCOOBI pelleHuss Y4YeOHBIX M TO3HABAaTEIbHBIX 3ajad,
CaMOCTOATENIBHO COCTABIIATh UIN KOPPEKTUPOBATH IIPEIIIOKEHHBIN aJITOPUTM JACUCTBUHN IIPH
BBITIOTHEHUH 3aJaHUil ¢ y4€TOM TIONyYeHUS HOBBIX 3HaHHM 00 M3ydaemblX OOBEKTax —
BEIIECTBAX M PEAKIUAX, OICHUBATH COOTBETCTBHE IMOJIYUCHHOTO PE3yJbTaTa 3asBICHHOM
[[eM, YMEHUE HCIIONb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MpEAjiaraeMble B YCIOBUHU
3aJaHuH.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEpKaHMS,
YCTaHOBJIEHHOI'O JaHHOM (¢eaepanbHON pabouell mporpamMmoi, BBIIEISIOT: OCBOEHHBIE
0o0yyaromyUMuUCsT Hay4yHble 3HAHMSA, YMEHMS W CIOCOObI JIeHCTBMM, crenuduyeckue amis
HpGI[MeTHOfI o0iacTu «XI/IMI/ISI)), BUJbI ACATCIBHOCTH IO MOJTYYCHUIO HOBOI'O 3HAaHHsA, €TO
UHTEpHpeTalny, NpeoOpa3oBaHUI0 M NPUMEHEHHIO B Pa3IMUYHBIX y4eOHBIX M HOBBIX
CUTyaluiax.

K konmy o0yyenuss B 8 KJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHHUS:

-pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHX TIOHATHH: aTOM, MOJIEKYJA, XUMHUYCCKUN
AIIEMEHT, MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJTHOPOIHAs),
BaJICHTHOCTh, OTHOCHTEJIbHAS aTOMHas M MOJICKYJspHas Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIPHASI Macca, MaccoBasi JOJsi XUMUYECKOTO DJIEMEHTAa B COSMHEHHH, MOJISIPHBII
00BEM, OKCHJI, KHCIIOTa, OCHOBAHHE, COJIb, AJIEKTPO-OTPHUIATEIILHOCTD, CTENICHh OKUCIICHUS,
XUMHUYECKasl peaklus, KiIacCUuPUKAUSg peakluid: peakuud COCOUHEHHs, peaKluu
pa3JIoXKeHUs, peaklUy 3aMeIICHHsI, PEakuu oOMeHa, 9K30- M SHIAOTEPMHUYCECKUE PEAKITHH,
TerIoBOM 3 eKT peakiuu, sIpo aToMa, JICKTPOHHBIA CIIOH aroma, aTOMHAsi OpOUTAlIb,
pajgnyc aromMa, XMMHYECKas CBS3b, IMOJISIpHAS M HEMOJIApHAs KOBAJICHTHAS CBS3b, MOHHAs
CBsI3b, WOH, KAaTWOH, aHWOH, pacTBOp, MaccoBas [OJi1 BemiecTBa (MPOILICHTHAsS
KOHIICHTpAIIUs) B PaCTBOPE;

-WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX MOHATHA W TPUMEHATH OTU



MOHATHS IPU OMTMCAHUM BELIECTB M UX MPEBPALICHU;

UCIIOJIb30BaTh XUMHUUYECKYI) CUMBOJIMKY JJIsi COCTaBIeHUS (DOPMYJI BEUIECTB U ypaBHEHUMA
XAMHYECKUX PEAKIIUM;

-ONpEACNATh BAJICHTHOCTb AaTOMOB DJJIEMEHTOB B OWHApPHBIX COEAMHEHUSX, CTEICHBb
OKHCJICHHUS DJJIEMEHTOB B OWHApHBIX COCOUHCHHSX, MPUHAIICIKHOCTh BEIIECTB K
onpeneaEHHOMY KJIacCy COCIMHEHHH 1o (hopMysiaM, BHJI XUMHYECKOW CBS3U (KOBAJICHTHAS
Y MOHHAs1) B HEOPTaHUYECKUX COCTUHEHUSIX;

-packpbiBaTh cMmbici Ilepuogumueckoro 3akona J[.MI. MenzeneeBa: IeMOHCTPUPOBATH
IIOHUMaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKUX OJJIEMEHTOB OT UX
nonoxxkenuss B Ilepuonuueckodl cucTeMe, 3aKOHOB COXPaHEHUsS MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO yU€HUs, 3aKOHa ABOTaJIpo;

-ONUCBHIBAaTh U  XapakTepuszoBaTh TaOnuunHyr Qopmy Ilepuonnyeckoil cuctemsl
XUMUYECKUX DJJIEMEHTOB: pa3iuyarh MOHATHS «rjaBHas mnoarpynmna (A-rpynma)» u
«moboynass mnoxarpynma (b-rpynma)», Mansle u  Oonbliue TMEPUOABI, COOTHOCUTH
0o0o3Ha4YCHHsI, KOTOpbIe HMEIOTCs B Tabmuie «llepuomudeckas cucTteMa XUMHYECKHX
snemeHToB J[.M. MeHnneneeBa» C YHUCIOBBIMM XapaKTEPUCTUKaAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB MW 3apsAnl  sjupa, oOIee 4YHCIO JJIEKTPOHOB U
pacnpeneneHrue uxX 1o JICKTPOHHBIM CJI0SIM);

-KJacCU(UIUPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMUUYECKHE
peakiuu (MO YHUCIYy M COCTaBy Y4YacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY
sdexry);

-XapaKTepru30BaTh (OMUCHIBATh) OONIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOATBEPKAast OITHMCaHHE [IpUMepaMu MOJIEKYJIISIPHBIX YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

-IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT KX KauyeCTBEHHOI'O COCTaBa,
BO3MOXHOCTH ITPOTEKAHUSA XUMUUECKUX ITPEBPALLEHUI B PA3JIMUHBIX YCIOBUAX;

BBIYUCIISATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYKO MAacChl BEIIECTB, MacCOBYIO
JONIF0 XMMHUYECKOTO dJeMeHTa Mo (opMylie COSIUHEHHs, MACCOBYIO JOJIO BEIIEeCTBa B
pacTBOpE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHYECKON PEAKIUU;

-HpI/IMeHSITI) OCHOBHBIC onepauI/m MBICHHTGHBHOﬁ JACATCIIBHOCTH — aHaJIu3 MU CHHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMAaTH3aIUIo, KIACCU(UKAINIO, BBISIBICHUE TMPUUYUHHO-
CIIEICTBEHHBIX CBSI3eW — ISl M3Y4YCHHs] CBOWCTB BEIIECTB W XHMHUYECKUX PpEaKIIUH,

€CTECTBEHHO-HAy4YHbIE METOJIbl TO3HaHMSI — HaONI0JCHHE, W3MEpPEHHe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peasbHbIi M MBICIICHHBIH);

-clIeIoBaTh  MpaBWJIaM  TOJb30BaHUS ~ XMMHUYECKOM mocynoil u  1abopaTOpHBIM
o0opynoBaHUEM, a TakXKe IpaBHiaM oOpalleHUs C BEIIEeCTBAMHU B COOTBETCTBHM C
MHCTPYKUHUSMHU IO BBIMOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB MO MOJYyYEHHUIO U
COOMpaHUIO ra3000pa3HbIX BEIIECTB (BOJOPOJA U KUCIOPOa), IPUTOTOBJIEHUIO PaCTBOPOB
C ONpeneIEHHON MacCOBOM JTOJIEH pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh U MPOBOJUTH
XUMHUYECKHE DOKCIIEPUMEHTHI 10 PACIO3HABAHMIO pACTBOPOB ILEJIOYEHM M KHUCIOT C
MOMOUIbI0 UHAUKATOPOB (JIaKMYC, peHOIPTANCUH, METHUIIOPAHK U IPYTHE).

K xoHmy o0ydeHusi B 9 KJjacce TpeIMETHBIC PE3yJIbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OO YUAIOLTUXCSI YMEHHH:
-pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYCCKUX TIOHITHH: XHUMHYCCKHHA DJIEMEHT, aroM,
MOJIEKYJIa, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO, CI0XHOE BEIIECTBO, BAaJCHTHOCTH,
AIEKTPO-OTPHUIIATEIILHOCTD, CTCTICHh OKUCIICHUS, XUMHUCCKAsl PEaKIlHs, XAMUYECKas CBA3b,
TEIIoBOM 3(dexT peakiuu, MOIb, MOISPHBIA O00BEM, pACTBOP, AJIEKTPOJIUTHI,
HEJICKTPOJIUTHI,  JICKTPOJUTHYCCKAsT  JWCCOIMAIUSA, PEaKIMd HOHHOrO  OoOMeHa,
Karajau3aTop, XHMHYECKOE paBHOBECcHE, OOpaTMMble U HeoOpaTHUMbIE pEaKIuH,



OKHCJINTEIbHO-BOCCTAHOBUTEINIBHBIE PEAKIIUH, OKUCIUTEIIb, BOCCTAHOBUTEID, OKUCIECHUE U
BOCCTAaHOBJICHHE, AJTIOTPONHs, aM(OTEPHOCTb, XMMHUYECKast CBSI3b (KOBaJCHTHAs, HOHHAS,
MeTaJuInYecKas), KpUCTalIM4yeckas peleérka, KOppo3us MeETajuloB, CIUIaBbl, CKOPOCTb
XUMHUYECKOH peakLuu, IpeneapHo gonycrtumas konuenrpanus [1JIK Bemecrsa;
-WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMMHMYECKUX IOHATHM M IPUMEHATH 3TH
IIOHATHUS IIPU ONMCAHUU BELIECTB U UX IIPEBPALCHUN;

-ACIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JUIsl COCTaBJIE€HUS (POpMyJ1 BELIECTB M ypaBHEHUN
XMMHYECKUX PEAKIIU;

-OIpENENATh BaJ€HTHOCTb M  CTEINEHb OKHUCIEHUS XUMHYECKMX JJIEMEHTOB B
COCIMHEHMAX PAa3JIM4YHOIO COCTAaBa, IPUHAJUICKHOCTh BELIECTB K ONPENCIEHHOMY KJaccy
coeAuMHeHUl 1o QopMmynaMm, BHMJ XHMHUYECKOHM CBA3M (KOB&JIEHTHAs, HWOHHasd,
METaJUINYeCKasi) B HEOPTaHMUECKUX COCIMHEHMAX, 3apsd MOHA 10 XUMHUECKon (opmyie,
XapakTep cpenbl B BOJHBIX  pacTBOpaXx  HEOPraHMYECKHUX  COCIMHEHUH, THUI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

-packpbiBath cMbica [lepuonnueckoro 3akona .M. MeHneneeBa u 1eMOHCTPUPOBATh €ro
[IOHMMAaHME: OIUCHIBATh U XapaKTepu30BaTh TabunuHyo ¢popmy Ileproauueckoi cuctembl
XUMHUYECKHUX DJJIEMEHTOB: pa3iiMyaTh MOHATHS «rJlaBHasg mnoarpynna (A-rpymma)» u
«obounass mnoarpynna (b-rpynna)», Manble U OoJblIME MEPUOIBI, COOTHOCHUTh
0003HAaYeHHS, KOTOPbIE HWMEIOTCI B NEPUOJUYECKOW TabmMIe, C  YHCIOBBIMH
XapaKTepUCTUKAMU CTPOCHMsI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsal s1pa,
o0IIee 4YMCIIO DJIEKTPOHOB W PACHpENeNIeHHE WX IO DJIEKTPOHHBIM CIIOSIM), OOBSCHSTH
o01ye 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIUHEHUH B mpejaenax
MaJibIX TEPUOJIOB U IIABHBIX MOATPYII C YYETOM CTPOEHHSI UX aTOMOB;
-KJ1accu(UIUpoBaTh XMMHUYECKHE JJIEMEHThI, HEOPraHMYECKHE BEIIeCTBa, XUMHUYECKUE
peakuuu (IO YMCIAYy U COCTaBy YYacTBYIOIIMX B pEaKUUU BELIECTB, MO TEIJIOBOMY
3¢ exTy, 10 U3MEHEHUIO CTEeNeHel OKUCICHNS XUMUYECKUX AJIEMEHTOB); XapaKTepu30BaTh
(omuceiBaTh) oOmME W cHerUu(pUUYECKHEe XHMMUYECKHE CBOMCTBA MPOCTBIX M CIOKHBIX
BELIECTB, IOATBEPXkAAs ONUCAHUE INPUMEPAMHM MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHMU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuii;

-COCTaBJIATh YPABHEHMS DJIEKTPOJIUTHYECKON AMCCOLMALMM KHUCIIOT, LIEJIOYEld U COJel,
MOJIHbIE M COKpalIEHHbIE ypaBHEHHUS peakUuid HMOHHOIO OOMEHa, YpaBHEHMsI pPEaKLIMi,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE N€HETHUECKON CBSI3U MEXIY BELIECTBAMH Pa3IMUHBIX
KJIACCOB;

-pacKpbIlBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKuii;

-IIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHMS, BO3MOXKHOCTHU
MPOTEKAHUS XMMHUECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;

-BBIYHUCIIATh OTHOCUTEJIbHYIO MOJIEKYJISPHYIO M MOJISIPHYIO Macchl BEIIECTB, MacCOBYIO
JIOJII0 XMMUYECKOT0 3JIEMEHTa Mo (popMmyse COeIMHEHHUS, MAacCOBYIO JOJIO BEIEeCTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON PEaKIINH;

-coOytolaTh  NpaBUJia  TOJBb30BAaHHUS  XUMHUYECKOM TMocyaod U Jab0paTOpHBIM
o0OpyJOBaHHEM, a TaKkKe IpaBUja OOpAIlEHUS C BEIIECTBAMU B COOTBETCTBUHM C
MHCTPYKLUHUSMHU IO BBIMOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OINBITOB IO MOJYYEHUIO U
coOMpaHMIo ra3000pa3HBIX BEIIECTB (aAMMHAKa U YTIIEKUCIIOTO ra3a);

-IPOBOJUTh PEAKLUHU, IOATBEPKAAIOIINE KaYECTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMU-, HOIUA-, KapOoHaT-, pocdar-, CHIUKaT-,
cynb(ar-, THUAPOKCUI-UOHBI, KAaTHOHBI AMMOHMS W HOHBl H3YyYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

-IPUMEHATh OCHOBHBIC OIEpPAlMM MBICIUTEIBHON JEATENbHOCTH — aHAJIU3 U CHHTES3,
CpaBHEHHE, 0000IIIeHIEe, CUCTEMAaTH3allHIO, BEIABICHHE TPUIHMHHO-CIICICTBEHHBIX CBSI3EH —



JUTSL U3yYEHHsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIHiA, ECTECTBEHHO- HAYYHBIC METOIbI
MO3HAHUS — HAONIOJIEHUE, W3MEPEHHE, MOJCIUPOBAHHUE, OSKCICPUMEHT (pealbHBId U
MBICJICHHBIH ).






9 KUIACC

i‘lf/‘—’ Haumenosanue Komrsecrso Komrsecrso Conep:kaHue 00yyeHust DJIeKTPOHHbIE/
0} 4acoB Mo 4acoB MO
oOpa3zoBarTe/ibHbIE
PeECYPChI
Pa3nen 1. BenecTBo 1 XMMHYEeCKHE peaKINU
11 [ToBTOpeHue u 5 5 [Meproanueckwuii 3akoH. [Tepuoanyeckas cucrema https://resh.edu.ru/;
yriay6ieHne xuMmuueckux aieMeHToBs .M. Menneneesa. ?TpOGHI/Ie https: // Sk] 'smart.ru.ru/
o aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
SHaHMM  OCHOBHBIX XMMHMUYECKUX 3JIEMEHTOB NIEPBBIX TPEX IEPUOJIOB, BHCKTPOHHHﬁ
paszenos Kypca 8 KaJMs, KaJblMA U UX COCJMHEHUN B COOTBETCTBUH 00pa30BaTeNbHBI pecypce
KJjiacca C IIOJIOKECHHUEM DJIEMEHTOB B HepnommeCKOﬁ CHUCTEME " I[ OMAIIIHHE
U CTPOCHHEM HX aTOMOB.
CrpoeHue BellecTBa: BUAbl XUMUYECKON CBA3H. THIIBI 3ananus. OcHoprocobmee
p i i
KPMCTAILIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOICTB obpasoBaHmue.
BEIIIECTBA OT TUIIA KPUCTAJUIMIECKON PEIIETKH U BUJA Xumus", 8 - 9xiace,
XUMHUYECKOH cBs3u. Kiaccudukaryst 1 HOMEHKIaTypa Tpenaxep "O6nako
HEOPraHUYECKUX BEIECTB. XMMUUECKHUE CBOICTBA suanuit”". Xumus. 9 kiace,
BEILIECTB, OTHOCSIINXCS K Pa3iIMuHBIM KilaccaM
HEOPraHMYEeCKUX COCTMHEHHH, TeHETHYECKasl CBSI3b OO0 "®usukon JIab"
HEOPTaHMYCCKUX BEIIECTB. X UMHUCCKUI bubmmorexa IIOK
SKCTIEPUMEHT: https://m.edso0.ru/7f41a636
JemoHcTpanuu:
03HAaKOMJICHHE C MOJICJISIMH KPUCTAJUTHYECKUX
penIéToK HeOPraHMIECKNX BEIIECTB — METAJJIOB 1
HEMeTaJIoB (rpadura 1 aaMasa),
CJIOKHBIX BEIIECTB (XJI0pUIa HATPHs)
1.2 OCHOBHBIE 4 4 Kiacengukanus xumuaecknx peakuuii no pasinudassiv | https://resh.edu.ru/;
3aKOHOMEPHOCTH NpH3HAKaM (110 YMCITy M COCTABY y4aCTBYIOMIMX B https:// skysmart.ru.ru/
PEaKILIK BELIECTB, 110 TEIUIOBOMY 3 deKTy,
XHMqufKHX T10 U3MEHEHHMIO CTENEHEN OKHCIIEHUS XMMUIECKHUX DNEKTPOHHBIN
peaxknmnn SIIEMEHTOB, 10 0OPaTUMOCTH, 110 YJaCTHIO 00pa3oBaTeNbHBI pecypce
KaTajau3aTopa). DK30- ¥ 3HAOTEPMUIECKHE PEAKIIUH, "JloMarHne
TEPMOXUMHYECKUE YPaBHEHHUS.
- y 3aganus. OCHOBHOeoO1IIee
OHSITHE O CKOPOCTH XUMHIECKOH peakiuu. [TonsTne
00 06paTHMBIX obpasoBaHue.
Y HEOOPATHUMBIX XUMHYCCKUX peakiusx. [lonsTre o Xumus'", 8- 9xnacc,



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

TOMOTEHHBIX M TETEPOreHHBIX peakuusx. [lonsaTue o
kartanuse. [IoHsTHE 0 XUMHUECKOM PaBHOBECHH.
@DaxTOPbI, BIUSIONUE HA CKOPOCTh XMMUYIECKOH
PeaKIMU U MOJI0KEHUE XMMUIECKOTO PABHOBECHS.
OKHUCIUTENBbHO-BOCCTAHOBUTENBHBIC PEAKIIH,
AJIEKTPOHHBIH OaaHC OKHCIUTEIHHO-
BOCCTaHOBUTENbHOHU peakiuu. CocTaBieHue
YPaBHEHHH OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
pEaKIMii ¢ NCIONb30BaHUEM METO/1a DIIEKTPOHHOTO
Oamanca. XMMHUYECKUH SKCIIEPUMEHT:
JemMoHcTpanuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH XUMHUECKON
peaKLK OT BO3ACHCTBUS pa3IuuHbIX ()aKTOPOB.
OnBITH, WITIOCTPUPYIOLIUE TPUMEPHI OKUCTUTEIHHO-
BOCCTAHOBUTEJNIBHBIX PeaKkIUui (TOpeHue, peakiiu
Pa3oXKeHUs, COSIUHEHUS).

Brruucnenus: KoaudecTBa BemecTBa, 00bEMa 1 Macchl
peareHToB Ui IPOAYKTOB MO yPaBHEHUSIM
XUMHUUECKUX peaKiui

Tpenaxep "O6nako
3HaHui". Xumus. 9 kiacce,
000 "duzukon Jlad"

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

13

3J'IGKTPOJ'II/ITI/I‘ICCK3H
JIFICCOITHAITHS.
XUMHUYEeCcKHUe
peakiuu

B pacTBOpax

Teopus 3MEKTPONUTUUECKON TUCCOLUALINY.
ONEKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHHU3M JUCCOIMAIINH BEIIECTB C Pa3IMIHBIMH
BUJAMHU XUMHUECKOH CBs3U. CTeNeHb TUCCOIMALINH.
CuubHbIe U c1a0ble AIEKTPOJIHUTHI.

Peaxiun nonHoro oOMeHa. Y cIoBUs MPOTEKAHUS
peaxiuii FOHHOTO0 0OMEHa, IOJHbIE U COKpalEHHbIE
MOHHBIE YpaBHEHHUS peakiuii. CBoicTBa KMCIIOT,
OCHOBAHHMH M COJIEH B CBETE MpeJCTaBIeHNI 00
3MEeKTPOIUTHYECKOH qucconuanuu. KauecTBeHHbIE
peaxnuu Ha noHbL. [ToHsATHE O THApONH3E CONEH.
XuUMHYECKHI KCIIEPUMEHT: JleMOHCTpaIyH:
HccnenoBanue 31eKTpOnpoBOJHOCTH PACTBOPOB
BEIIECTB, Npolecca AUCCOLUALMH KUCIIOT, MeN04el U
coJelt (BO3MOKHO HCIIOJIb30BaHIE BUAEOMATEPHAIIOB).
OnbITH, WILTIOCTPUPYIOLIUE IPU3HAKH IPOTEKAHUS
peaknuiit MFOHHOTO oOMeHa (0Opa3oBaHue OcajKa,
BBIJIETICHHUE Ta3a, 00pa3oBaHUEe BOIBI).
Pacno3naBanue HEOPraHMYECKHUX BEIIECTB C TOMOILBIO
Ka4eCTBEHHBIX PEaKIUi Ha HOHBL

https://resh.edu.ru/;

https:// skysmart.ru.ru/

ONEeKTPOHHBIN
00pa30BaTeNbHBIN peCypc
"JlomamrHue
3aganus. OcHOBHOEOOI1IIEE
oOpa3oBaHmHe.
Xumusg", 8 - 9xiacc,
Tpenaxep "O6mnako
snanui". Xumus. 9 kmacce,
00O "®duzukon JIad"

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636



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

JlaGopaTopHbIil ONIBIT:
W3y4yenue npru3HaKoB NPOTEKaHUs PEaKIUU HOHHOTO
oOMeHa B pacTBOpax 3JEKTPOIUTOB (¢ 00pa3oBaHUEM
ocajKa, BEIIEJICHHEM ra3a, 00pa3oBaHUEM BOJIBI).
[MpakTuueckas padora:
Ne 1. PemieHue skcepiUMEHTAJIBHBIX 3334 IO TEME.
BrruuciieHust: 1o ypaBHCHHSIM XUMHYCCKUX PEAKITHIA
Hroro no pasneny 17 17
Pa3nen 2. HemeTa/ibl M X COeTUHEHUSI
2.1 Oo6masg 4 4 OO0mras xapakTepucTHKa rajJoreHoB. OcoOeHHOCTH https;//resh.edu.ru/ )
XapaKTePUCTUKA CTPOCHIS ATOMOB, XapAKTEPHbIE CTETICHH OKHCIICHHUA. https:// skysmart.ru.ru/
XUMAYCCKIX CrpoeHne 1 pU3HIeCcKie CBOWCTBA MPOCTHIX BEIIECTB B
— T'aJIOreHOB. 3H6KTpOHHI)II/I
areMeHToB VIIA- XUMHUYECKUE CBOMCTBA HAa MpUMEpE XJIopa o6pagoBaTeﬂbeH}’1 pecypc
I'PYIIIBL. (B3auMoeHCTBHIE C METAITIAMHU, HEMETaJIJIaMH, " loMaHue
Tanorensl ;lenoanH)' 3aganus. OcHOBHOEOOIIEE
nopo-Bogopo. CosisiHast KUCIIOTa, XUMUIECKHE
CBOICTBA, II0Jy4eHHEe, IpUMEHEHUeE. JlelicTBuE xy1opa obpa3soBaH¥ue.
M XJIOPO-BOJIOPOJa Ha OPTaHU3M YEIOBEKa. Xumus", 8 - 9knacce,
Baxxnelimue xnopubl U UX HAX0KJEHUE B IIPUPOJE. Tpenaxep "Obnako
EI(I/IMI/I‘IGCKI/II/I SKCIICPUMEHT: snanumit". Xumus. 9 kace,
E€MOHCTpAIUH:
OmnBITH, OTpaXkaromue GU3NIeCKre U 000 "®usznkon JIap"
XHMHUYECKHE CBOMCTBA TaJOr€HOB U MX COETUHEHNI bubnuotexa HOK
(BO3MOXHO HCIIOJIB30BAHIE BHICOMATEPUAIIOB). https://m.edsoo.ru/7f41a636
O3zHakoMJIeHHE ¢ 00pa3aMu XJIOPUIOB (TAIIOTEHHUIOB).
JlabGopaTopHbIi OIIBIT:
N3yuenue cBOUCTB cossiHOM KucnoThl. [IpoBenenue
Ka4eCTBEHHBIX PeaKinii Ha XJIOPH/-HOHBI.
[pakTryeckas padoTa
Ne 2: TTonmydeHue COSIHOM KUCIIOTHI, H3yUeHHE €&
CBOWCTB.
BrrurcieHus: mo ypaBHEHUSIM XUMUYECKUX PEaKIIHA,
€CJIM OJIMH U3 PEareHTOB JIaH B N30BITKE
2.2 O6imast 6 6 O6m1as XapaKTepUCTUKA 31eMEHTOB VIA-TpyTIbL. https://resh.edu.ru/;
XapaKTEPHCTHKA Oco0EHHOCTH CTPOSHUS aTOMOB, XapaKTePHBIC https: // Sk] ssmart.ru.ru/
XUMHUECKHX crenenu okucieHus. CtpoeHue u pusnyeckrue _
37IEMEHTOR CBOMCTBA NMPOCTHIX BEILECTB — KUCIOPOJa U CEPBIL. 3J‘ICKTp0HHI>II/I



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

VIA-rpynmsl. Cepa u
€€ COeTMHCHUS

AnmotpornHble MOAUGUKAITUN KHCIOPOAA U CEPHI.
Xumuyeckue cBoHCTBa cepbl. CepoBOOPO, CTPOCHUE,
(u3nyecKre 1 XUMUYECKUE CBOWCTBA.

OKkcuJibl cepbl Kak NpeJICTaBUTENN KUCIOTHBIX
okcuoB. CepHast KUCIIOTa, (PU3UYECKHE U
XHMHYECKHE CBOICTBA (00IIMe KaK IpeICTaBUTES
KJ1acca KUCIIOT U crienuduueckue). XMMUYeCKUe
peakuuy, Jexalue B OCHOBE MPOMBILIIEHHOTO
cnoco0a MoJTydeHns cepHOit KucaoTh. [IprMeHeHme.
Conu cepHOM KUCIOThI, KAUECTBEHHAs peaklys Ha
cynb(art-uoH. HaxoxaeHune cepsl 1 e€ coeTMHEHUI B
npupoze. XUMHUECKOE 3arps3HEHHUE OKPYXKarollen
CpeIBl COCANHEHHUSIMA CePBI (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPALLICHHS.

XHUMHUYECKUHN SIKCIIEPUMEHT:

JemMoHcTpanuu:

O3zHaKoMIICHHE ¢ 00pa3laMy Cephl U €€ COSAMHCHUSAMU
(BO3MOXHO HCIIOJH30BAHNE BHICOMATCPHAIIOB).
Habnromenue mporecca oOyriInBaHus caxapa Mo
JIECTBUEM KOHLICHTPUPOBAHHOW CEPHOM KUCIIOTHL.
JlabopaTopHbie OonbIThL: V3yd4eHne XUMHUYSCKUX
CBOMCTB pa30aBIeHHOMN cepHOil KuCIoThI. [IpoBeneHue
Ka4eCTBEHHOH peakIiy Ha cylb(haT-uoH U
HaOJII0ICHUE TIPU3HAKA € MPOTEKaHHS

00pa3zoBaTeNbHBIN pecype
"Jlomamraue
3ananus. OcHOBHOeOOIIEEe
oOpa3oBaHHe.
Xumug", 8 - 9xiacc,
Tpenaxep "O6nako
sHanui". Xumust. 9 kiaacc,
00O "®uzukox Jlad"

bu6mmoteka [IOK
https://m.edso0.ru/7f41a636

2.3

OOmast
XapaKTepUCTUKA
XUMHYECKHX
9JIEMEHTOB
VA-rpynisl.

A3zort, pocdop u nx
COCTMHCHUSI

OO01mast XapaKTepHUCTHKA IIEMEHTOB V A-TPYIIIIHL.
OCo0GeHHOCTH CTPOEHHSI AaTOMOB, XapaKTepHBIE
CTCIICHU OKHCIICHUS.

A30T, pacnpocTpaHeHue B Ipupoe, Gpuzndeckue u
XUMHUecKue cBoricTBa. KpyroBopot asora B npupojie.
AMMHaK, ero pU3nYecKre 1 XUMHYECKUE CBOMCTBA,
MOJTy4YEHUE U IPUMEHEHHE.

Cont aMMOHUS, NX (PU3HIECKUE U XUMUIECKHE
CBOHCTBa, IprMeHeHne. KauecTBeHHas peakius Ha
MOHBI AMMOHMSI.

AB3OTHas KHCTIOTa, €€ MoyIeHne, GU3NICCKUE 1
XUMHUYECKHE CBOHCTBA (00IIHe KaK MpeICTaBUTENS
KJ1acca KUCJIOT | crienupudeckue). Microns3oBanne
HHUTPATOB M COJICH aMMOHHMSI B KQU€CTBE MUHEPAIBbHBIX

https://resh.edu.ru/;
https:// skysmart.ru.ru/

OJEeKTPOHHBIN
o0pazoBaTenbHBIN pecypc
"TomaniHue
3amganus. OcHOBHOEOOI1IIEE
oOpa3zoBaHUe.
Xumusg", 8 - 9xiacc,
Tpenaxep "Obnako
sHagui". Xumust. 9 kiaacc,
000 "dwuzukon Jlad"



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

ynoOpennii. XuMu4eckoe 3arpsi3HeHIe OKPY KatoIe
CpeAbl COeANHEHUSIMHU a30Ta (KHCIIOTHBIE JTOXKIIH,
3arpsisHEHUE BO3/yXa, HOYBEI  BOJOEMOB).

Docdop, amorponHsie Mogudukanuu Gocdopa,
(usnueckue u xummyeckue cporictea. Oxcup ocopa
(V) u bocdopHas kucnota, pU3nIECKUe H XUMHUICCKUES
CBOICTBa, noiyueHue. Viconp3zoBanue Gocdaros B
Ka4yecTBE MUHEPAIbHBIX YI0OPEHHH.

XUMHYECKUN IKCIEPUMEHT:

JemMoHcTpanuu:

O3HakoMIIeHHE C (PU3NIECKUMH CBOHCTBAMH a30Ta,
dhocdopa u ux coenuHeHUH (BO3MOKHO
WCIOJIb30BaHUe BUicoMaTepraoB). O3HaKOMIICHHE C
o0pa3ziaMu a3oTHBIX U GochopHBIX YA0OpEHUI.
[Monyuenue, coOupanue, pacrio3HaBaHKUE U U3yUeHHE
CBOMCTB aMMMAKa.

B3anMmopelicTBuE KOHIEHTPUPOBAHHOMN a30THOM
KHCJIOTHI C MeJIbI0 (BO3MOKHO MCIIOJIb30BAHHUE
BHUJIEOMAaTEPHAJIOB).

JlabopatopHsie onbITh: [IpoBeneHne kKauecTBEHHbBIX
peakiuii Ha HIOH aMMOHHMS 1 (pocdaT-noH, 1 U3ydeHue
MPU3HAKOB MX IpoTekanus. [Ipaktuueckas pabota

Ne 3: [NonydyeHue amMmmMuaka, U3y4e€HUE €ro CBOMCTB.
Brruncnenus: mo ypaBHeHUSIM XUMHIECKUX PEAKIHH

bubnnorexa [JOK
https://m.edsoo.ru/7f41a636

2.4

OOmast
XapaKTepUCTHKA
XUMHYECKHX
3JIEMEHTOB
IVA-rpynmns!.
Yraepoa u
KpEMHHH, U X
COEIHEHMUS

OO01mmas xapaKTepUCTHKA IIeMEHTOB [V A-TpymmbL.
OCOOCHHOCTH CTPOSHHS AaTOMOB, XapaKTepHBIC
CTETIEH! OKUCIICHUS. YTIEePO/], aJUIOTPOIHEIE
MoIU(HKAINH, paCIPOCTPaHEHHUE B TIPUPOJIE,
(bu3nueckre u XUMUIECKHE CBOMCTBA. AlCOpOITHs.
Kpyrosopot yriepoza B npupo/e.

Oxcuapl yraepoaa, ux Gpu3ndeckue ¥ XUMUIeCKHe
CBOWCTBA, ACHCTBUE HA dKUBbIE OPTAHU3MBI, [TOJTyYeHHE
U IpUMEHEHHE. DKOJIOTHYECKHE MTPOOIEMBI,
CBsI3aHHBIE ¢ oKcuoM yriepona (IV), runoresa
1J100aJIbHOTO MOTETIIICHUS! KJINMaTa, TapHUKOBBIH
3¢ dexr.

YronpHas KUCIOTa B €€ COJU, X (PU3NIECKUE U
XUMUYECKHE CBOUCTBA, [10JIy4EHUE U IPUMEHEHUE.
KauecTBeHHas peakuysi Ha KapOOHAT- HOHBI.

https://resh.edu.ru/
https:// skysmart.ru.ru/

DNEKTPOHHBIN
o0pa3oBaTeNbHBIN pecypc
"omarnHue
3amanus. OcHOBHOE 0011IEE
oOpa3oBaHHe.
Xumug", 8 - 9xiacc,
Tpenaxep "O0naxo
sHagui". Xumust. 9 kiaacc,
000 "dwuzukon Jlad"
bubnunoreka LIOK



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

Hcnonp3oBanne KapOOHATOB B OBITY, MEAHUIINHE,
MPOMBIIIICHHOCTH U CEJIbCKOM XO3SHCTBE.
[TepBOHauanbHBIEC MOHATHS 00 OPraHUYECKHUX
BEIlECTBaX KaK O COCAMHEHUSX yriepoa (MeTaH, 3TaH,
STUJICH, alleTHJICH, 3TaHOJI, TJIMLEPUH, YKCyCHas
KHCIIOTA).

[TpupoHBIe UCTOYHUKHU YTIIEBOIOPOIOB (Yroib,
TIPUPOIHEIHA Ta3, HEPTH), MPOAYKTHI HX EPEPaOOTKH
(6eH3uH), UX POIIb B OBITY U IPOMBIIIJICHHOCTH.
[TonsiTe 0 OMONOTHYECKH BaXKHBIX BEIIECTBAX: XKUPAX,
OernKax, yrieBoaax — M MX POJIM B )KU3HU YEJIOBEKa.
MarepuanbHOE €ANHCTBO OPTAaHUIECKUX H
HEOpraHMYEeCKUX coeAuHeHuid. Kpemuuii, ero
(usnuecKre U XUMHYECKHE CBOMCTBA, TI0JTyYeHHUE U
npumeHenne. CoeIMHeHNs] KPEMHUS B IPUPO/IE.
O6ue npeacrasienus 06 okcuae kpemuust (1V) u
KPEMHHUEBOU KHUCIIOTE.

CuimKarbl, MX UCIOJIb30BaHUE B OBITY, ME/IMIIMHE,
MPOMBIIILIEHHOCTH.

Baxaeiime ctponTenbHbIE MaTepUalIbl: KEpaMHKa,
CTEKJIO, IIEMEHT, O0eTOH, xene300eToH. [Ipobmemsl
6€3011acCHOTO MCIIOIB30BAHMS CTPOUTEILHBIX
MaTepuasoB B IIOBCEAHEBHON XHU3HU.

XUMU4YEeCKUM SKCIIEPUMEHT:

JemMoHcTpanuu:

Mopneny KpUCTaJINIMYECKUX PEUIETOK  ajiMasa,
rpadura, pymiepena. O3HaKOMIICHHE C TIPOIIECCOM
a/1IcopOIMU PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YIIéM U YCTPOMCTBOM IIPOTUBOIA3a.

O3HaKOMJICHHE C IPOAYKINEH CHITMKAaTHON
MPOMBIIIEHHOCTH (Buieomarepuraisl: CHIIMKaTHAs
MPOMBIIUICHHOCTB ).

Monenu MOJIeKyJ1 OpraHMYECKUX BEIIECTB.
JlaGopaTopHBIi OMBIT:

[MTonyuenue, cobnpanue, pacrio3HaBaHHUE U U3y4EHHE
CBOMCTB YIJIEKHCIIOTO Ta3a.

[TpoBenenue KaueCTBEHHBIX PEAKIUii HA KapOOHAT 1
CHJIMKAT-HOHBI ¥ N3YY€HHE MIPU3HAKOB UX IPOTEKAHMUS.
[TpakTudeckrie pabOTHI:

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



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

Ne 4. Tlomy4yeHre YTIIEKUCIIOTO Ta3a, H3yIEHUE ero
CBOICTB.

Ne 5. PermieHue skcriepuMeHTaIbHBIX 33144 110 TEME
«Baxaenmme HeMeTamIbl ¥ BX COCTMHCHMS
Brruncenns: mo ypaBHEHISIM XUMHUYECKUX PeaKImil

HToro mo pazneiy 25 25

Paznen 3. MeraJliibl M X COeIMHEHUS

3.1 QO01re CBOMCTBA 4 4 OO01ast XapaKTePUCTHKA XUMUAYCCKHUX FIIEMEHTOB — httpS:// resh.edu.ru/ ;

METALIOR METaJJIOB HA OCHOBAaHUH UX TIOJIOKEHUS B https:// skysmart.ru.ru/

Ilepnoauueckoil cucTeMe XMMUUYECKHUX 3JIEMEHTOB
J1.U. Mennieneesa u ctpoenus atomos. CTpoeHue DNEKTPOHHBIN
MeTauoB. MeTajutnyeckast CB3b ¥ METAJUTHYECKas 00pa3oBaTeNbHbBII pecypc
KpHCTaJUTNYeCKas peIéTKa. " [lomMarHue
DIEKTPOXUMHUUECKUN Psii HAPSLDKEHUN METAILIOB.
Dduznyeckue 1 XHMHYECKHE CBOHCTBA METaJUIOB. safanns. OCHOBHOE o01uee
OO6mue croco6kl MOTyIeHAs METAILIOB. [lorsaTHe 0 00pa3oBaHueE.
KOppO3UH METAJIJIOB, OCHOBHEBIC CIIOCOOBI 3aIATHI UX XI/IMI/I?I", 8- 9KHaCC,
oT koppo3un. CriaBsl (CTallb, YyTYH, JIOPATIOMIHHUH, Tpenaxep "O6nako
OpoH3a) U ux anMe;eHHe B 6LI’£y u snanmit". Xumus. 9 kiace,
MPOMBIIIEHHOCTH. XUMHYECKUH SKCIIEPUMEHT: "
TlevoHcTpaiu: 00O "®uzukon Jlad"
OG6pasIbl METAIIIOB M CIIaBOB. 3yueHune pe3ynsTaToB bubimorexa LIOK
KOPPO3HH METAIIOB (BO3MOYKHO HCIIOJIb30BAHUE https://m.edsoo.ru/7f41a636
BHJICOMATEPUAJIOB).
JlabopaTOpHbIE OIBITHI:
O3HakoMJIeHHE C 00pa3aMi METAILIOB U CIIABOB, UX
(hM3MIECKUMHU CBOHCTBAMH.
BbIuuCIeHUS: 10 YPaBHEHUSIM XUMHYECKUX PEAKIHiA,
€CITH OJTUH U3 PEareHTOB COJEPKUT MIPUMECH

3.2 BakHeiimme MeTaib 16 16 [lenovHBIE METAIITBI: HOJIOKEHUE https://resh.edu.ru/;

N UX COCIUHCHUSA

B [lepuoauueckoit cucteMe XMMHUYECKHUX JIEMEHTOB
J.W. MenneneeBa, CTpOeHHE UX aTOMOB, HAX0XKJIEHUE
B ipupoe. dusznveckrne U XUMHYECKIE CBOWCTBA (Ha
npuMepe HaTpust U Kanus). OKCHIBI X THIAPOKCHIIBI
HaTpUs U KaJusl.

[IpumeHeHue WEeI0YHbIX METAIJIOB U UX COCTUHEHH.
[llenouHO3eMeNnbHBIC METAIUIBI MAaTHUHM M KaJIBITUH:
nosioxkenue B [lepuoanueckoit cucreMe XuMHUIEeCKIX

https:// skysmart.ru.ru/

OJEeKTPOHHBIN
o0pa3oBaTeNbHBIN pecypc
"lomarnHue
3ananus. OcHOBHOE 0011Iee
oOpa3oBaHHe.



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

anemeHToB J[.M. MeHnneneeBa, cTpo€HUE UX aTOMOB,
HaxoxaeHue B npupoje. duznueckre 1 XUMUIECKUE
CBOICTBAa MarHus U Kajablus. BaxkHelIne coe TMHESHMS
KaJblus (OKCUJ, TUAPOKCHI, cOJH). JKECTKOCTH BOIBI
U CIIOCOOBI €€ YCTpaHCHHUS.

AmomMuHuit: nonoxkenue B [lepuoanyeckoil cucrteme
xumunyeckux anemeHnToB J[.11. MenzaeneeBa, ctpoeHne
aToMa, HaXOXXIeHHE B pupoje. Pusndeckue u
XIUMHYECKIE CBOWCTBA aTIOMUHUSA. AM(OTEpHEIC
CBOWCTBa OKCH/Ia U THAPOKCHIA ATFOMUHUS.

XKeneszo: nonoxenue B [lepuoauueckoit cucreme
xumuueckux aneMenToB JI.1. Menneneesa, ctpoeHue
aToMa, HaXOXXJeHHe B mpupoe. dusndeckue u
XUMHUUYECKHEe CBOMCTBA xKene3a. OKCUIbI, THAPOKCHUIBI
u coun xene3a (I1) uxenesa (I11), ux cocras, cBoiicTBa
U noxy4yeHue. XUMUYECKUHI IKCIIEPUMEHT:
JemMoHcTpanuu:

Oco0eHHOCTH B3aMMOJCHCTBUS OKCU/IA KaJIbLH U
HaTpUs ¢ BOJOH (BO3MOXHO UCTIOJIb30BaHNE
BuAeoMarepuaioB). OKpamuBaHue TNIAMEHA HOHAMH
HATPUS, KaJIUs U KaIbIHs (BO3MOKHO HCITOIB30BAHUE
BuaeomarepuaioB) MccienoBanue CBOMCTB )KECTKOM
BoabL. [Ipomecc ropeHns xemne3a B KHCIOPOIE
(BO3MOXKHO UCTIONIF30BaHHE BUICOMATEPHAIIOB).
JlabopaTOpHBIE OIIBITHI:

[IpoBenenue kKaueCTBEHHBIX PEAKINI HA HOHBI
(Maruaus, KaabIus, allOMAHUS,

HKa, xenesa (1) nxenesa (1), meau (11), onmucanue
MPU3HAKOB MX MPOTEKAHUSI.

UccnenoBanmne ampoTepHBIX CBONCTB THAPOKCHIA
AJTIOMUHUS U TUAPOKCUIA IUHKA.

[pakTiyeckne pabOTHI:

Ne 6. YK€cTkoCTh BOJIBI 1 METO/IbI €€ YCTPaHEHHSI.

Ne 7. PemeHne sKCriepUMEHTAIBHBIX 33144 110 TeMe
«Baxaenmme MeTaJIbl ¥ UX COCIUHCHUS).
Brraucienus: mo ypaBHeHHSAM XUMHYECKHUX PEaKIIH,
€CJIM OJTMH M3 PEarcHTOB JIaH B U30BITKE MM COJIEPIKUT
MIPUMECH; MaCCOBOM JIOJIU BBIX0JIAa IPOAYKTA PEAKIUH

Xumus", 8 - 9xiacc,
Tpenaxep "O6nako
sHaHui". Xumus. 9 kiacce,
00O "®uzukon Jlac"

bubnnorexa [JOK
https://m.edsoo.ru/7f41a636



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

Hroro mo paszaeny | 20 | 20 | |

Pa3nen 4. Xumus u okpy:Kamomas cpeaa

4.1 XuMus u 3 3 BemecTtBa u maTepuansl B TOBCETHEBHON KU3HU https; /fresh.edu.ru/;
oxcpyxcafoma;[ cpena yejoBeKa. be3omnacHoe HCIonb30BaHue BCIICCTB U httpS// Sk Smart ru rU/
XMMHYECKUX PEAKIUi B ObITy. [lepBas moMols npu /. 3Kysmart.Iiu.
XUMHYECKHX 0)KOTaX U OTPABJICHHUSIX. XUMHIECKOE DIIEKTPOHHBIN
3arps3HEHUE OKPYXKAIoIIeH cpepl (peaenpHas 00pa3oBaTeNbHBIN pecypc
JOTyCTHMast KOHIICHTPAIIUS BEIIECTB. POJIb XUMUH B " [JoMAIIHHUE
PEIIECHAH DKOJIOTHIECKHUX TIPOOIeM. XUMHIECKHI
_ ) 3aganua. OcHOBHOE o011ee
9KCIIeprMeHT: JleMoHcTparu: M3ydenue 06pasnos
MaTepHaoB (CTEKIIO, CIUIABbI METAIIIOB, OJIMMEPHEIE obpasoBaHme.
MaTepuabl) Xumusg", 8 - 9kiacc,
Tpenaxep "O0naxo
sHaHui". Xumust. 9 kiaacce,
00O "®uzuxon Jlad"
but6mmoreka [JOK
https://m.edsoo.ru/7f41a636
Wroro mo pasnery 3 3
PesepBHbie 4achl/ 3 3
Nrtorosoe noBropeHue
OBIIEE YNCJIO YACOB 68 68
I1O ITPOTPAMME



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

