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8 KJIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XuMHUHM B )KU3HU YEJIOBEKA. XUMUSA B CUCTEME HayK. Tena 1 BelecTBa.
®duznyeckue CBOICTBA BEIIECTB. ArperaTHOe COCTOsiHUE BelecTB. [loHsTre 0 MeTonax mo3HaHUS
B xuMuu. Yucteie BemiecTBa U cmecu. CrocoObl pa3ieieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 37IeMeHThl. CHMBOJIBI XUMHYECKHX 3JIeMEHTOB. [IpocThie
U CJIOXKHBIEC BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumuyeckasi popmyia. BaneHTHOCT, aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENIbHAsh MOJIEKYJsSIpHas Macca.
MaccoBast 10J11 XUMHUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KommuectBo BemectBa. Mok, Mosipaas Macca. B3anMocBsi3p KOJIMYECTBA, MACCHI U YUCTIA
CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€Tel mo hopMynaM XUMHYECKHX COSTUHEHHI.

dusznueckue M XUMHUYECKHE SBJICHHMS. XHUMHYECKash peakius W e€ NpU3HAKh. 3aKOH
COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKHe ypaBHeHHs. Kraccubukanus XUMHUECKUX DPEaKIUi
(coenuHeHus, pa3IoKeHUs, 3aMeIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYIOW, MpaBUiiaMd pabOThl B j1abopaTopuu U TMpUEMaMU
oOpaieHusi ¢ 71a00paTOpHBIM 00OPYIOBaHHEM, H3YyUYE€HHE M OMHCaHWE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPTAHMUECKUX BEIECTB, HAOMIOJACHUE (PU3NUECKUX (TUIaBICHUE BOCKA, TasTHUE JIb/IA,
pacTupaHue caxapa B CTYyINKe, KMUIIEHWE W KOHACHCAIMs BOJbI) M XMMHYECKUX (TOPEHHE CBEYH,
MPOKATMBAHNE METHOU MPOBOJIOKH, B3aUMOJICHCTBIE MeJla C KHCJIOTOM) SIBICHN, HAOII0IeHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUs XUMHUUYECKUX peakiuil (pa3ioKeHHue caxapa, B3auMOJIeHCTBUE
CEpPHON KHCIOTHI C XJOpUAOM Oapusi, pasznokeHue ruapokcuna meau (II) mpu HarpeBanuw,
B3aMMOJIeicTBHE KeJe3a ¢ pacTtBopoM comu menu (II), uzydeHnue crocoOoB pa3IeneHus] CMECEei: ¢
MOMOIIbI0 MarHuTa, (PUIbTpOBaHWE, BBHITAPUBAHKE, NUCTWLISAINSA, XpoMaTorpadus, MpoBeACHNE
OUMCTKHA TIOBApPEHHOW coJd, HAONMIOJEHHE U ONHCAHHME pPE3yJbTaTOB IMPOBEJICHUSI OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JJaHie MOJiesiel MOJIEKYI (I1apOCTEPKHEBBIX ).

Baskneiiiue npeacTaBUTe M HEOPraHUYECKHUX BelleCTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kuciopoag — 3J€MEHT M MPOCTOE BEHIECTBO.
Haxoxaenne xucinopona B mpupoje, GU3NUECKue U XUMUYECKUE CBOMCTBA (peakiuu TOPEHUs).
Okcunpl. Ilpumenenue xuciaopoma. CrnocoObl TONYYEHHS KHCIOpoaa B JjabopaTopuud H
MPOMBINIIEHHOCTH. KpyroBopoT kuciopona B mpupoae. O30H — amoTpomHass MOAU(PUKAIUSL
KHCIIOpO/Ia.



TennoBoit 3(PdeKkT XUMHUECKOW peakiuu, TEPMOXUMUUYECKHE YpPaBHEHHs, DK30- U
SHAOTEPMUYECKUE peakuuu. TOIUIMBO: yrojlb W METaH. 3arpsA3HEHHE BO3AyXa, YCHIIEHUE
napHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bopmopon — snemenT u mpocroe BemecTBo. Haxoxienne Bo1opo/ia B mpupojae, pusnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI ToTy4yeHus. KucioTsl u comu.

MoutsipHblii 006EM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOoAbl. Bona kak pacrtBopurtens. PactBopbl. HacbelieHHble u
HEHACBIIICHHBIC paCTBOPBL. PacTBOpUMOCTH BEwECTB B BOAE. MaccoBas 110J1s1 BELIECTBA B PACTBOPE.
Xumnueckue cpoiictBa BoAbl. OcHOBaHuUA. Poiib pacTBOpOB B MpUPOJE M B KU3HU YEIOBEKA.
KpyroBopot Bozb! B ipupojie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJL.

Knaccudukanus wneopranuyeckux coeauneHuid. Oxcuapl. Knaccudukamus OKCHIOB:
cojeoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(pOTEpHBIE) U HecojeoOpasyomue. Homenknarypa
OKCHJI0B. DU3NUECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcuoBanms. Knaccupukamuss OCHOBaHWIA: MIETOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenknatypa ocHoBaHuil. Pu3nueckne MU XUMHUYECKHE CBOMCTBa oOcHOBaHUU. llonydenwue
OCHOBaHUH.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnueckne U XUMHUECKUE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. Ilosyuenue kucior.

Comu. Homenknarypa coneil. dusnueckue M XuMudeckue cpoictBa coieil. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPIraHUYECKUX COECITMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEJelICHNe COJEp)KaHUs KHUCIOpOAa B BO3AyXe, MOIy4YeHHe, coOupaHue,
pacro3HaBaHUE€ M M3yYEHHE CBOWCTB KHCJIOpPOJA, HAOJIOJEHUE B3aWMOJEWUCTBUS BEILLECTB C
KHCIIOPOJIOM U YCJIOBHSI BO3HUKHOBEHHUS W MpPEKpalleHHUs TopeHus (moxkapa), 03HaKOMIICHHE C
oOpa31aMu OKCHJIOB M OIIMCaHHE UX CBOMCTB, MOJIy4eHHE, COOMpaHue, pacliO3HaBaHUE U U3YUYECHUE
CBOWCTB BOjOpoja (ropeHue), B3aumojelctue Bojpopona ¢ okcuaom meau (II) (BozmokHO
WCIIOJIb30BAaHUE BHUCOMATEpPUATIOB), HaOJO/EeHHE OOpa3lloB BEHIECTB KOJIMYECTBOM | MOJb,
UCCIIeIOBaHHE OCOOEHHOCTEH  pacTBOpEHHUs BELIECTB C  pa3jIMYHOM  PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM JI0J€M PAcCTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTa/laMd (HaTpUeM M KajbI[MeM) (BO3MOXHO HCIOIb30BaHHE
BUJICOMATEpHUAIIOB), HCCIIEJOBaHHE OOpa3l0B HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KIIACCOB,
HaOIO/IEHUE W3MEHEHHUsI OKPAcCKM WHIUKATOPOB B PaAcTBOpax KHUCIOT U MIeNoYed, HU3ydeHHe
B3aumojieicTBus okcuaa menu (1) ¢ pacTBopom cepHOI KUCIIOTHI, KUCIOT ¢ METAJIJIAMHU, PEaKIIHi
HEUTpanu3aluu, NOoJy4YeHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO METajlia APYTUM U3
pacTBOpa COJM, pEUIEHUWE OSKCIEPUMEHTAJIbHBIX 3a1ad no TeMe «BaxHenmmue Kiaccsl
HEOPTraHUYECKUX COCTUHEHUI.

Ilepuoguuecknii 3axkoH u Ilepumoamueckasi cucrema xumudeckux djiaementos JI. H.
MenpeneeBa. CTpoeHne aToMoB. XuMH4YeCKas cBsA3b. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBble MOMBITKU KJIacCH(PHUKAIUN XUMUYIECKUX AJIeMeHTOB. [IoHSATHE O TpyIax CXOIHBIX
AIIEMEHTOB (IIEJIOYHBIE U LIEJIOYHO3EMEIbHbIE METAIbI, TaJOTE€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCHJIbI U TUPOKCHIBI.

Ilepnonnueckuit  3akoH. Ilepuonnueckass cucrteMa XHMMHYECKMX  JJIEMEHTOB /.
U. MenneneeBa. KopoTtkonepuoanas u amuHHonepuogHas ¢opmbl [lepuoamueckoil cucTeMsl
xumudeckux aneMeHtoB J[. W. MengeneeBa. Ilepuonbr u rpynmbl. PU3HYECKHH CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI DJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX szep. M30Tomnbl. DiekTpoHbl. CTpoeHUe 3JIEKTPOHHBIX
o0Oomouek aromMoB mTepBbIX 20 xuMuyeckux siemeHToB Ilepmonmueckoit cuctemsr [l
N. MenneneeBa. XapakTepuCTUKa XMMHUYECKOTO 3JIEMEHTA I10 €ro MnojiokeHuto B [leproanueckoi
cucteme /1. 1. Meneneena.



3aKOHOMEPHOCTU M3MEHEHHUs PaJnyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB I10 IPyNIaM U IeproaMm.

3nauenue [lepuonnueckoro 3akona u [leproanueckoil CHCTEMbI XUMUYECKUX 3JIEMEHTOB IS
pa3BuTHUA HayKu U npaktuku. [[. Y. MenzeneeB — yd€HbIN U TpaXKAaHUH.

Xumuueckas CBS3b. KoBanentHas (monsipHas u HEMoJsIpHast) CBA3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX 2JIEMEHTOB. VloHHAas CBS3b.

Crenens okuciieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccel okucienus u
BOCCTaHOBJIEHMSI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB BEUIECTB METAJUIOB M HEMETAIIJIOB, B3aUMOJICHCTBHE THPOKCH/IA IIMTHKA
C pacTBOpaMHM KHUCJIOT M IIEJIOYEH, MPOBEJEHUE ONBITOB, WUIIOCTPUPYIOUIUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, pEaKluy pPas3yIoKeHNs, COETUHEHUS).

Meostcnpeomemmnuwie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3E€M NMpPU M3yYEHUH XUMHUHU B 8 KJIacCe OCYLIECTBIISETCS
Yyepe3 UCMOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUHN, SBIISIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKJIA.

OO01ure ecTecTBEeHHO-HAYYHbIE MMOHATHUS: HAYYHBINA (aKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIN3,
CUHTE3, Kiaccu(puKaluus, MNEPUOJUYHOCTb, HAONIOIEHNUE, OKCIIEPUMEHT, MOJIEIMPOBAHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHUJ, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUIN 3apsl, BEIIECTBO, Teno, 00BEM, arperatoe
COCTOSIHUE BELIECTBA, I'a3, (PU3MUECKHUE BEJIWYUHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TTOPO/IbI, MOJIE3HbIE HCKOMIAEMBIE,
TOIINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peakuusi

Ilepnonnueckuit  3akoH. Ilepuonmueckass cucrtemMa XMMHYECKMX  DJIEMEHTOB /I
U. Menneneesa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHMM CBOMCTB XHMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MNEPUOJOB, KalWs, KAJIbLHUSI M HMX COCAMHEHUM B COOTBETCTBUHU C
MIOJIOKEHUEM DJIEMEHTOB B lleproanyeckoi cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHUABI XMMHUYECKOM CBsI3U. THINBl KPUCTAIIIMUECKUX PELIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU U BUJA XUMHUYECKOM CBSI3H.

Knaccudukanuss u HOMEHKJIATypa HEOPraHUYECKHX BEHIECTB. XHMMHYECKHE CBOMCTBA
BELIECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJIaCCaM HEOPraHMYECKUX COEAMHEHNN, TEHETUUECKasl CBA3b
HEOPraHWYECKHUX BEIIECTB.

Knaccudukanus XUMHYECKUX PEAKIMA MO Pa3iuyHbIM MpHU3HAKaM (M0 YUCITY U COCTaBy
YYacCTBYIOUIMX B PEAKI[MH BEILIECTB, M0 TEIUIOBOMY 3 (DEKTY, M0 U3MEHEHHUIO CTEeNEeHEeN OKUCIECHUS
XUMHUYECKHX 3JIEMEHTOB, 110 00PaTUMOCTH, TI0 YYAaCTHIO KaTaau3aTopa). IK30- U SHJO0TEPMUUECKHE
peakyu, TepPMOXUMHUYECKHE YPABHEHMUS.

[Tonsitne o ckopoctH xuMmHuuyeckod peakuuu. [loHsTHe 00 OOpaTHMMBIX U HEOOPATHMBIX
XUMUYECKHUX peakuusax. [IoHsITHEe 0 TOMOT€HHBIX U TeTepOreHHbIX peakiusax. [lonaTne o katanuse.
[TonsiTe 0 XMMHUECKOM paBHOBecUHU. DAKTOPBI, BIUAIOLIME HA CKOPOCTh XUMUUECKON PEAKIIUU U
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKIMH, JJIEKTPOHHBIM OalaHC OKHCIUTEIbHO-
BOCCTAHOBUTEIBHON peakuuu. COCTaBIIEHHE YPaBHEHHHM OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOIB30BaHUEM METO/1a SJIEKTPOHHOTO OasiaHca.

Teopust IEKTPOJUTHUYECKON TUCCOLMALMUA. DJIEKTPOJIUTHI U HEAIEKTPOJHUTHL. KaTHOHBI,
aHUOHBI. MeXaHN3M AMCCOLMALMU BEIIECTB C Pa3JIMYHBIMU BUIAMU XUMUYECKOU cBs3U. CTeneHb
muccounanuu. CUibHbIE U c1a0ble 3J1eKTPOIHUTHI.



Peakiun woHHOTO OOMEHA. YCJIOBHSI MPOTEKAHWsI PEAKIMi MOHHOTO OOMEHA, TMOJHBIC U
COKpallEHHBbIE MOHHBIE ypaBHEHMs peakiuil. CBoWCcTBa KHUCIOT, OCHOBAaHUI M COJIeH B CBETE
IpeCTaBIeHU 00 3JEKTPOIUTHUYECKON qucconranui. KauecTBeHHble peakiuy Ha MOHbI. [ToHsATHE
O THJIPOJIU3€E COJICH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEJSAMHM KpPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METaJUIOB U HEMETAJIOB (rpaduTa ¥ aiMasa), CJI0KHBIX BEIIECTB (XJI0pH/1a HATPpHsl ), UCCIIE0BAaHHUE
3aBHCUMOCTH CKOPOCTH XHMMHYECKOH peakiud OT BO3JICHCTBHA pPa3IUYHBIX (PAKTOPOB,
UCCJICIOBAaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, IpOLEcCa JTUCCOLHALMU KHUCIOT,
niesoued UM cosie (BO3MOXKHO HCIIOJb30BAaHUE BUAEO MATEPUATIOB), IPOBEJIEHUE OIIBITOB,
WITIOCTPUPYIOIIMX HPU3HAKM HPOTEKAHUs peakuuil MOHHOro oOMeHa (oOpa3oBaHME OcCalKa,
BBIJICJIEHUE Ta3za, 00pa3oBaHUE BOJIbI), OIBITOB, HJUTFOCTPHPYIOUIUX MPHUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakLui (rOpeHHe, pPeaklUuu pPas3sIoKEHHs, COCIMHEHMs), PaclO3HaBaHUE
HEOPraHMYECKUX BEUIECTB C I[IOMOLIbI0 KAUYECTBEHHBIX pEaKUMid Ha HMOHBI, pELICHHE
9KCHEPUMEHTAIbHbIX 3a7a4.

HemeTauibl 4 MX coeJHHEHHSA

OO11as xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE CTETIEHU
okucnenus. CTpoeHue M (QU3NIECKHUE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XWMHYECKUE
CBOWCTBA Ha HpUMepe XJopa (B3aUMOJEHCTBHE C MeTallaMM, HeMeTallaMM, IIeJI0YaMH).
XmopoBogopoa. ComsiHas KACIOTa, XUMUYECKHUE CBOMCTBA, MOJIy4YeHue, npuMeHenue. Jleiictue
XJIOpa U XJIOPOBOAOPOAA Ha OpraHM3M ueloBeKa. BakHeiiiue xJIOpuabl U UX HAXOXJIEHUE B
IpUpOJIE.

OOmass xapaktepuctuka 37eMeHTOB VIA-rpynmnbel. OcoOE€HHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu OKucieHus. CTpoeHHe W (U3NYECKHE CBOICTBAa TMPOCTHIX BEIIECTB —
KHCJIOPO/ia U cepbl. AJUIOTPONHbIE MOAU(DUKALINY KUCIOPOa U cepbl. XMMUYECKHUE CBOMCTBA CEpBI.
CepoBoaopoi, cTpoeHue, pusndeckre u XuMuueckue cBoiictBa. OKCuIbI cepbl KaK MPeICTaBUTENN
KHUCIOTHBIX OKcuaoB. CepHas KuciOTa, (pu3MyeckMe M XUMHUYECKHE CBOMCTBa (oOImMe Kak
IIpeJICTaBUTEINs KJlacca KUCIOT U crneuuduueckne). XUMHUYECKUE PeaKlMM, JIeKalllue B OCHOBE
HPOMBIIIJICHHOTO CIOC00a MoyyeHus cepHoil kucioTel. IIpumenenue cepHoit kucnotsl. Comu
CEpHOI KUCIIOThI, KaueCTBEHHAas peakius Ha cynbdar-nuoH. HaxoxaeHue cepsl U €€ COeJMHEHHH B
npupojie. XUMHUYECKOe 3arpsi3HEHHE OKpYXKarollled cpellbl COEAMHEHUSIMU Ccepbl (KUCIOTHbIE
JTOK]IH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MpPeA0TBpaIlEeHNUS.

OOmrast  xapakTepuCTHKa 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHs aTOMOB,
XapaKTepHBIE CTENIEHU OKUCIIEHUS. A30T, pacpOCTpaHEHHE B IPUPOE, PU3NUECKHE U XUMUYECKUE
cBoiictBa. KpyroBopoT a3ora B mpupoge. AMMHaK, ero (u3nYeckue U XUMHYECKHE CBOWCTBA,
noJsiyueHue u npumeHerne. Coar aMMOHHUS, UX (PU3HUECKHUEe U XUMUYECKUE CBOICTBA, MPUMEHEHUE.
KavecTBeHHass peakuusi Ha MOHBI aMMOHHUS. A30THas KHCJIOTa, €€ MojdydyeHue, pu3ndeckue U
XUMHUYECKHE CBOMcTBa (00IIME Kak TWpPeACTaBUTENsl Kilacca KHUCIOT W crneuuduyueckue).
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHMS B KaUe€CTBE MUHEPATIbHBIX YA0OpeHHH. XuMHIeckoe
3arpsi3HEHUE OKpY’KaIoled Cpelbl COENMHEHUSMHU a30Ta (KHUCIOTHBIE JOXKIW, 3arps3HeHHe
BO3/yXa, MMOUBbl U BOA0EMOB). Docdop, amnoTponHbie Mogupukamu dochopa, puzndeckue u
xummuueckue cpoiictBa. Oxcun docdopa (V) u gochopnas kuciora, Gpusznueckue 1 XUMHIECKUE
CBO¥iCTBa, mosyueHue. Mcnonb3oBanue GocdaroB B kKaueCTBe MUHEPAIbHBIX YAOOPEHHIHA.

O6mass xapakrepuctuka 3i1eMeHTOB [VA-rpymnmbel. OcoOeHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHMS. YTIIEpOJ, aJUIOTPOINHbIE MOJU(HKAIINU, PAacIpOCTpPaHEHHE B
npupoje, GU3NIecKne U XUMUYECKHe CBOMCTBA. AncopOrus. KpyroBopoT yriepoaa B mpupojie.
Oxcuapl yriepoaa, uX (pU3MUECKUE U XUMHUYECKHE CBOWCTBA, JACUCTBHE HA KHUBBIE OPTaHU3MBI,
NOJyYeHHe U TPUMEHEHHE. DKOJIOTHYECKUE MpoOJeMbl, CBsi3aHHbIe ¢ okcuaoM yriepona (1V),
TUIIO0Te3a I7100a1bHOT0 MOTEIUICHUs KIIMMaTa, HapHUKOBBIN 3(h(ekT. YroapHas KUCIoTa U €€ CoNH,
ux (pU3NYecKue U XMMHYECKHE CBOMCTBA, MOJyYyeHHe U NpuMeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbL. Vcnonbp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIUIEHHOCTH U CETECKOM
XO03sIHCTBE.



[lepBoHayanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COECIUHEHUSX yriepoja
(MeraH, 3TaH, 3TUJICH, alleTUJIEH, 3TAHOJ, IVIMLIEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOUHUKH
YTJIEBOJOPOAOB (YroJib, MPUPOIHBIN Ta3, He(PTh), MPOAYKTHI UX NepepaboTku (OCH3MH), UX POJIb B
OBITY W TPOMBIIUICHHOCTH. [loHATHE O OMOJOTMYECKM Ba)KHBIX BEIIECTBAX: JKUpPaX, OCNKax,
YIJIEBOJAaX — M HUX pOJM B JKU3HU YeloBeKa. MarepuaabHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero Qusuueckre u XUMHYECKHE CBOWMCTBA, MOJIy4YeHHE U TNPUMEHEHHE.
Coenunaenus kpeMHUs B ipupojae. Oomue npeacrasieHus 06 okcuae kpemaus (IV) u kpeMHueBoi
kucnore. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHel e CTpouTelbHbIe
MaTepHabl: KepaMuKa, CTEeKJIO, IEMEHT, OeToH, xene3o00eToH. IIpobimembl Ge3omacHOro
WCIIOJIb30BAaHUsI CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCETHEBHOW KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4eHHue 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIIMA Ha XJIOPUA-HOHBI M HAOIIOJCHHWE TMPU3HAKOB MX IMPOTCKAHMSI, OIBITHI,
oTpaxkaromue (U3NYECKUe U XMMHUYECKHE CBOMCTBA TaJIOT€HOB M UX COCIUHEHHUH (BO3MOKHO
WCIIOJIb30BAaHNUE BHJICOMATEPUAIOB), O3HAKOMIICHHE C oOOpa3liaMu XJOPUIOB (TaJOTreHUJIOB),
O3HAKOMJICHHE ¢ o0pa3mamMu cepbl M e COeIMHEHUSMU (BO3MOXKHO HCIIOJIb30BAHHE
BUJECOMATEpHAIOB), HaOJroJeHHWe mporecca OOyIIMBaHUS — caxapa T0J  JACWCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3YYCHHE XUMHUYECKHX CBOMCTB pa30aBJIEHHOHN CEepHOM
KHCJIOTHI, TPOBEJCHHE KAYeCTBEHHON peakiuu Ha Cynb(ar-uOH M HAOIIOJCHHE NpU3HAKa e
MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKMMH CBOWCTBaMHU a30Ta, (¢ochopa M HX COCTUHEHHIA
(BO3MOYXHO MCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (POCPOPHBIX yI0OpEeHHUI,
MoJlyueHue, coOupaHue, paclo3HaBaHWME W U3YyYEHHE CBOWCTB aMMHUaKa, MPOBEICHHE
Ka4eCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U QochaT-uOH U U3yUEHHE MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THON KUCJIOTHI C MEIbIO (BO3MOXKHO HCIIOIb30BaHHE
BUJICOMATEPHUAIIOB), U3YYEHHE MOJIETIEH KpUCTANIMYECKUX PEIIETOK alMasa, rpadura, QpysuiepeHa,
O03HAKOMJICHHE C MPOILIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MpPOTHBOrasa, IOJIy4YeHHE, COOMpaHMEe, paclo3HaBaHUE U M3yYEHUE CBOMCTB
VIJIIEKUCIIOTO Ta3a, MPOBeIeHNE KaueCTBEHHBIX peaklnii Ha KapOOHAT M CHITMKAT-UOHBI U U3y4eHHUE
NPU3HAKOB MX MPOTEKaHUs, O3HAKOMJIEHHE C MPOIYKIUEH CHUIMKATHOW MPOMBIIIIEHHOCTH,
pelIeHre SKCIEpUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeillre HeMeTallIbl U UX COeITUHEHUSI.

Metayibl M X COeIMHEHUS

OO01mmas xapakTepuCTUKa XUMHYECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAHHUH X TMOJIOKECHUS
B [lepmonnueckoin cucreme xumuueckux snemeHToB J[. V. MeHneneeBa M CTpPOEHHs aTOMOB.
Crpoenue wMetamioB. Mertaminyeckas CBs3b M METANIMYECKas KPHUCTAJUIMYECKAas pPEIIETKa.
DNEeKTPOXUMUYECKUNA PsiJl HampsikeHUuH MeTauioB. DU3MYECKHe W XUMUYECKHE CBOMCTBA
MmetauioB. O6ume crnocoObl moiydeHus metamioB. IloHATHE 0O KOPPO3MM METalsioB, OCHOBHBIE
crocoObl 3amMThl WX OT Koppo3uu. CruiaBbl (CTaslb, YyTyH, TIOPAJIIOMHHHM, OpOH3a) U HX
MPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounbie mMeTamuibl: nonoxkeHue B [leproanueckoi cucTeMe XUMMUYECKUX AJIEMEHTOB /.
W. MenneneeBa, CTpOEHUE MX aTOMOB, HaxoxXkJaeHUe B mnpupone. PuU3nMUeckHe U XUMHYECKHE
cBoOMCTBa (Ha TIpuUMepe HaTpus W Kanus). OKCHABI M TUIPOKCUIBI HATPHUS U Kaius. [IpumeHeHue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[IlenoyHoO3emMeNbHBIE METAIIIBI MATHUI M KaJbIUW: MMOJ0KeHUe B [lepuoanyeckoil cucreme
xumuueckux aneMmeHToB JI. . MenneneeBa, cTpoeHHe HMX aTOMOB, HaXOXJAEHHWE B IIPUPOJIE.
®u3nyeckue U XMMUYECKUE CBOMCTBA MarHusg M Kaiblus. BaxHeWlne COCIUHEHUS KalblIUs
(oxcua, THAPOKCHUL, cONn). KECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHHMS.

AmoMuHuii: mnonoxenue B Ilepuonuyeckoil cucteMe XHMMHYECKHX 3ieMeHTOB /.
W. MenneneeBa, CTpo€HHE aToMa, HAX0KEHUE B pupoae. Pusndeckre U XUMUYECKUE CBOICTBA
amoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMHHHSL.



Keneszo: nonoxenue B [lepronnueckoit cucreme xumudeckux anemeHToB J[. 1. Menneneena,
CTPOEHHE aToMa, HaXOXAeHHE B ipupojie. Pu3nueckrue 1 XuMHUYECKUE CBOMCTBA kene3a. OKCUabL,
ruapokcu bl U conu xenesa (11) u sxenesa (I11), ux cocras, CBOKCTBA U MOTyUYEHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE ¢ 00pa3liaMu METAJIJIOB U CILIaBOB, MX (PU3NYECKHMMH CBOWCTBAMU, U3YUYECHUE
pe3yIbTaTOB KOPPO3HH METAUIOB (BO3MOXHO HCIIOJIb30BAaHHE BUAEOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHUSL OKCHJA KalblMsi U HATpus C BOJOM (BO3MOXKHO  HCHOJIb30BaHHE
BUJICOMATEPHUAIIOB), HCCIEIOBAaHUE CBOMCTB KECTKOW BOJBI, IMpoOIlecca TOPEHHUs Kejie3a B
KHCII0po/ie (BO3MOKHO UCIIOJIb30BaHUE BUICOMATEPHAIIOB), TPU3HAKOB MPOTEKaHHs KaYeCTBEHHbBIX
peaklMii Ha MOHBI: MarHusi, KajiblUs, aTlOMUHM, ITUHKA, xene3a (I1) u xeneza (III), meau (11),
HaOJI0/IEHUE U OMHUCAHKE MPOLIECCOB OKPAlIMBAHUS ITUIAMEHU MOHAMU HATpUA, KaJus U KaJlbLUs
(BO3MO’KHO HCIOJIB30BAHNE BHICOMATEPUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA
QTIOMUHMS M TUJIPOKCUJA IIUHKA, PEIICHHE 3KCIIEPUMEHTANbHBIX 3a/Jau Mo Teme «BaxHeinmue
METaJUIbl U UX COCTUHEHUS.

XuMHsA U OKpYsKaKOLIas cpeaa

BemectBa n Martepuanbl B IIOBCEJIHEBHOM >KM3HM 4dejioBeka. be3omacHoe HcIonb3oBaHHE
BEIIECTB M XHUMHUYECKUX peakiuii B ObiTy. [lepBas moMomb MNP XUMHYECKHX OXOrax U
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolleh cpenbl (ImpeaesibHas TOMyCTHMasi KOHIIEHTPAIUs
BeulecTs, gainee — [1/1K). Ponp XxuMuu B perieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepUaJIOB (CTEKIIO, CIIaBbl METAJIJIOB, IOJIMMEPHBIE MAaTEPUAJIbl).

Mescnpeomemmnuie ceazu

Peanuzanus MeXnpeAMETHBIX CBA3E€M NMpU M3yYEHUU XUMHUHU B 9 Kilacce OCYLIECTBIISETCS
Yyepe3 UCMOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUHN, SBIISIOIINUXCS
CUCTEMHBIMU JIJISl OTJEJBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO01ue ecTecTBEeHHO-HAYYHbIE MMOHATHUS: HAYYHBINA (DaKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAIIN3,
CUHTE3, KiaccupuKaluus, MNEpUOJUYHOCTb, HAONIO/IEHNUE, OSKCIIEPUMEHT, MOJIEIMPOBAHUE,
U3MEepeHHe, MOJIETh, SIBICHNE, TAPHUKOBBIN () PeKT, TEXHOTOTHS, MaTepPHAIIBI.

®dusnka: Marepus, aroMm, DdJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJEKTPUUYECKUW  3apsii, MPOBOJHUKH, IOJYNPOBOJHUKH,
JTUAJIEKTPUKH, (DOTOIIEMEHT, BELIECTBO, TeJlO, O0BEM, arperaTHOe€ COCTOSHME BEIeCTBa, Ias,
pacTBOp, paCTBOPUMOCTH, KPUCTAJUTHUECKAs PeIIéTKa, CIIaBbl, GPU3MUECKUE BETUYUHBI, €IUHULIBI
U3MEpEHUs, KOCMUYECKOE ITPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoJHIIE.

buonorust: ¢orocunres, apixanwe, Ouochepa, IKOCHCTEMa, MHHEpalIbHbIC YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE TTOPOJIbI, MOJIE3HbIE HCKOTIAEMBIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

2. IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O
HPEIMETA

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pe3yabTaThl OCBOEHHUS TPOrPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUS
JOCTUTAIOTCS B XOJ€ OOYYECHUS XUMUU B €IMHCTBE y4EOHON M BOCIUTATEILHON NEATEeIHbHOCTH B
COOTBETCTBUU C TPATUITMOHHBIMH POCCUUCKIUMU COITMOKYJIBTYPHBIMHA M JyXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMH B OOIIECTBE MpaBUIAMH U HOPMaMHU MOBEACHHS U CIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIIAN 00YJIarOITUXCSI.



JIM4HOCTHBIE pe3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYy4YalOIIUXCSl PYKOBOICTBOBATHCA
CHCTEMOW TO3UTUBHBIX I[CHHOCTHBIX OPHUEHTALMH M PACIIMPEHHUE OIMbITAa JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoOTHYECKOro BOCIUTAHUSA:

[EHHOCTHOTO OTHOILICHHSI K OTEUYECTBEHHOMY KYJIbTYpPHOMY, UCTOPUYECKOMY M HAYYHOMY
HACIICINIO0, TIOHUMAHWsl 3HAYEHUS XUMHUYECKOW HAyKM B JKU3HU COBPEMEHHOTO OOINECTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON HMH(pOpManuend o MepeoBBIX JOCTUKEHHSIX M OTKPBITUSIX
MHUPOBOW M OTEUECTBEHHON XMMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUX 00 yCTpOICTBE MUpa
1 00IIEeCTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTAaBICHUST O COLHUAIBHBIX HOpPMax M MpPaBHJIAaX MEXKIMYHOCTHBIX OTHONICHUN B
KOJJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOW, Yy4eOHO-
HCCJIEIOBATENILCKOM, TBOPUECKOW U JIPYTHX BHUJAX AESATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOi
COBMECTHOHM JEATETbHOCTH NPU BBHINOJHEHWU YYEOHBIX, MMO3HABATEIBHBIX 3a7ay, BBINOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB, CO3JaHUN YU€OHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHIO U
B3aMMOIIOMOIIIH B IIPOIIECCE ITOH y4eOHOM AeATEIbHOCTH, TOTOBHOCTH OLIEHMBATH CBOE IOBE/ICHUE
U MIOCTYNKU CBOMX TOBApHILEH C MO3UIIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIE/ICTBHUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHHSI:

MHUpPOBO33PEHYECKHE  MPEJICTABICHHs O  BEHIECTBE W XUMHYECKOW  pEaKIHH,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO Da3BUTHUSI HAyKH U COCTaBISIONIME OCHOBY MJis
MOHMMAaHHS CYIIHOCTH HAayYHOW KapTHHBI MUPA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPOBI, B3AUMOCBS3X YeJI0BEKa C IPUPOIHOM CPEI0id, O POIIM XUMUHU B TO3HAHUH ITUX
3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABICHHBIE Ha I[IOJIyY€HHWE HOBBIX 3HAHUN MO XHMHH,
HEoOXomuMBbIe Uit OOBSICHEHWsT HAOMIOAAeMBIX TIPOIIECCOB M SIBIICHHWH, IO3HABATEIBHOM,
WH(OPMALIMOHHON U YUTATEIbCKOW KYIbTYphI, B TOM YHCII€ HABBIKOB CAMOCTOSITENIbHOMN paboThI ¢
y4eOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATypOil, MOCTYIMHBIMH TEXHUYECKUMHU CpPEACTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOYYCHHIO M TO3HAHUIO, JIIOOO3HATENHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUI0, MPOEKTHOM M MCCIEI0BATENbCKON NESATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yUeHUS B JaJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbS:

OCO3HAHME IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO, YCTAaHOBKH
Ha 3J0pOBbI 00pa3 JKM3HU, OCO3HAHME TIIOCIEACTBUI U HENpPUSATHE BPEAHBIX IPHUBBIYEK
(ynorpebneHusi ajkorojisi, HApKOTUKOB, KypeHHUs), HEOOXOAMMOCTH COOJIIOJIEHUS MpPaBHII
0€30MacCHOCTH MTPU OOPALIEHUH C XUMHUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TPy10BOT'0 BOCIIMTAHMS:

UHTEpeC K MPAKTUUYECKOMY M3y4eHHIO Mpodeccuil u Tpyaa pa3iuyHOro poja, yBakeHHE K
TPYAY U pe3ybTaTaM TPYIAOBOH NeSTETLHOCTH, B TOM YHCJIe HA OCHOBE IPUMEHEHHS TPEIMETHBIX
3HAHWI IO XMMHH, OCO3HAHHBIN BEIOOP UHIUBUAYATHHON TPAEKTOPUH TPOAOKEHUS 00pa30BaHUs
C Y4€TOM JIMYHOCTHBIX WHTEPECOB M CHOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HHTEPECOB H
noTpeOHOCTEH, yCTenHoM npodeccHoHaNbHOM AesTETbHOCTH U Pa3BUTHSI HEOOXOIMMBIX YMEHU,
TOTOBHOCTP aJalTUPOBATHCS B IPOPECCHOHATIHLHON cpee;

6) 3K0JI0rMYeCcKOr0 BOCIIUTAHHUS:

9KOJIOTUYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K TMPHUPOJE KaK MCTOYHHUKY >KM3HHM Ha 3emiie,
OCHOBe €€ CyILECTBOBaHUS, NMOHMMAaHHE LEHHOCTH 30POBOTO M Oe3omacHOro olpasza XHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHM3UYECKOMY W TCHUXHYECKOMY 3JI0OPOBBIO,
0CO3HAHME LIEHHOCTH COOIIOICHUS MTPaBHJI O€30MaCHOTO MOBEACHHUS P paboTe ¢ BEUIECTBAMHU, a
TaK)Ke B CUTYaIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HH JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJIydaeMble TIPU U3YUYEHUU XUMUH, ISl pEIICHUs 3aad,
CBSI3AHHBIX C OKPYKAIOWIEW MNPUPOJHONM CpEIoH, JUIsl TOBBINICHHUS YPOBHS SKOJOTMYECKOU



KYJIBTYpPbI, OCO3HaHHS TJ100AJIBHOIO XapakTepa SKOJIOTMUECKHUX MpoOJIeM M MyTell UX peuieHus
MOCPEJICTBOM METOJ0B XMMHH, 3KOJOTMUECKOTO0 MBILIUICHHUS, YMEHHSI PYKOBOJCTBOBATHCS UM B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MPAKTHKE.

METAINIPEIAMETHBIE PE3YJIbTATBI

B cocraBe MmeranpenIMeTHBIX pe3yJabTaTOB BBIACIAIOT 3HAUYMMBbIe ISl (OPMUPOBAHUS
MHUPOBO33PEHUSI OOILICHAYyYHbIC MOHATHUSA (3aKOH, TEOPHs, MPUHIIMII, THIOTe3a, (akT, cUCTeMa,
MPOLIECC, IKCIEPUMEHT U JIPYroe.), KOTOPhIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUU M3 ITHX MPEIMETOB ()OPMHUPOBATH MPEJCTABICHHE O
LEJIOCTHOW HAyYHOW KapTHMHE MUpPA, M YHHBepcalbHble ydeOHble IecTBHs (IIO3HABATENIbHEIE,
KOMMYHHKATHBHBIC, PETYJISATHUBHBIC), KOTOpbIE OOecreuuBaroT (OPMHUPOBAHHE T'OTOBHOCTH K
CaMOCTOSITEIbHOMY  IUIAHUPOBAHWIO M OCYILECTBICHHIO  y4eOHOW  J1eATeIbHOCTH.

Ilo3naBaTenbHbIE YHUBePcAIbHbIE YUeOHbIE JeiCTBUS

Bba3oBble Jiornueckue 1eicTBHUA:

YMEHUS UCTI0JIb30BATh MPUEMBI JIOTUYECKOT'O MBIIIJICHUS TIPU OCBOCHUH 3HAHUI: PACKpPHIBATh
CMBICIT XUMUYECKUX MOHITHH (BBIICIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH B3aUMOCBSI3b
C IPYTHMH TIOHSATHSIMH ), UCTIOIB30BAThH MOHITHS Il OOBSICHCHHSI OTJCJIBHBIX ()aKTOB U SBIICHUH,
BbIOUpATh OCHOBAaHUS M KPUTEPUHU ISl KIACCH(PHUKALMU XUMHYECKHX BEIIECTB U XHUMHUYECKUX
peaKkiuii, yCTaHABIUBATh MPUYNHHO-CIICJICTBEHHBIE CBSI3M MEX]y O0BEKTaMU U3y4YeHUs, CTPOUTH
JIOTUYECKHE PACCYKIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, 10 aHAJOTHH), JeJNaTh BBIBOABI U
3aKJTIOUCHUS,

YMEHHE MPUMEHSTh B IMpOILecCe MO3HAHHS TMOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIETH, HWCIIONB3yeMble B XHMHH, IPEOOPa3OBHIBATH IIHPOKO
PUMEHSEMbIE B XUMUU MOJICJIbHBIC MPEACTABICHUS — XMMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XuMuueckass (GopMmyiaa M ypaBHEHHE XHMHYECKOM peakuuu — TpH PEIIeHHH ydeOHo-
MO3HABATENIbHBIX 33/1a4, C YUETOM STUX MOJEIbHBIX MIPEACTABICHUH BBISBISATH U XapaKTepU30BaTh
CYIIIECTBEHHBIEC MPU3HAKA U3YIaEMbIX 00OBEKTOB — XUMUYECKUX BEIIECTB M XMMHUYECKUX PEAKIIUM,
BBISIBJISITH OOIIIHE 3aKOHOMEPHOCTH, IPUUNHHO-CIIEICTBEHHBIE CBSI3U U IPOTUBOPEUUS B U3y4aEMBIX
MpoIleccax U SBJICHUSX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE UCTIOJIb30BATh TTOCTABJICHHBIE BOITPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHMSI, a TAK)KE
B KaYeCTBE OCHOBBI /i (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

NpUOOpEeTEeHNE OMbITa MO ITUIAHWPOBAHMIO, OPTraHU3allMd WM TPOBEACHHUIO YUYEHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOJI0/IaTh 32 XOJ0M MPOIecca, CAMOCTOSITEIBHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (GopMyIupoBaTh 00OOIIEHHS U BBIBOABI MO pe3ylbTaTaM MpPOBEAEHHOIO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOJICTaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOUPaTh, aHATM3UPOBATh U MHTEPIIPETUPOBATH MH(POPMAIIUIO PA3TUIHBIX BUIOB U
dbopM TpelncTaBICHHs, MOTYYaeMYIO0 U3 Pa3HBIX MCTOYHHMKOB (HAYYHO-TIOMYISpHAs JHUTEpaTrypa
XUMHYECKOTO COJIepKaHus, CIIPaBOYHBIE TTOCOOUs, pecypchl IHTEpHETA), KPUTHIECKH OIICHUBATh
MPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMAITHIO;

yMEHUE TIPUMEHATh Pa3IMYHbIE METO/IBl U 3aIPOCHl TIPHU TIOMCKE U 0TOOpe MHDOpMAIUU U
COOTBETCTBYIOIIUX JIAaHHBIX, HEOOXOJAUMBIX JUIS BHITIOJHEHHS YU€OHBIX M MO3HABATENIBHBIX 33]a4
OTPENIeIEHHOTO THUIIA, MPUOOPETEHHWE OIbITa B OO0JACTH WCIOJB30BaHUS HH(GOPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHM, OBJaJCHUE KYJIbTYpOH aKTHMBHOTO HMCIOJIb30BaHUS Pa3IMYHbBIX
MMOMCKOBBIX CHCTEM, CaMOCTOSTEILHO BBIOMpATh ONTHMAIbHYIO (OopMy TIpeACTaBICHUS
uH(pOpMAllMM W WUTIOCTPUPOBATH peEIIaeMble 3a/ladll HECIOXHBIMH CXEMaMH, Juarpammami,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU,



YMEHHME HCMOJIb30BaTh W aHAJU3UPOBATh B IMpolecce Y4eOHOW M HCCIeI0BaTEIbCKOM
JEeSATEIIbHOCTH MH()OPMAIIMIO O BIUSHUM MPOMBIIIIEHHOCTH, CELCKOTO XO3sICTBA U TPaHCIOPTa
Ha COCTOSIHME OKPYXKaroIIe MPUPOIHON CPEeIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHUS 33]1aBaTh BOIIPOCHI (B X0€ auanora v (WiK) JUCKYCCUH) 1O CYHIECTBY 00CYK1aeMOM
TeMbI, ((OPMYIHPOBATH CBOU MPEIOKEHHUSI OTHOCUTEIHHO BHITIOJHEHHSI MPEATIOKEHHOM 3a/1a4u;

YMEHUS TIPEACTABIATH OJTYYESHHBIE PE3YIbTAaThl TO3HABATEIILHON AEATEIBHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaxX; JeJlaTh IPE3CHTALUI0 PEe3YJIbTaTOB  BBIMOJHEHUS XUMHUYECKOTO
JKCIEpUMEHTa (J1a00paTOpHOrO OMbITa, JAOOPaTOPHOW pabOTHl MO HCCIEAOBAHUIO CBOICTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yYMEHUSI y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH IO3HABATEIBbHON M
HCCJIEIOBATEIBCKOM NeATeIbHOCTH IPU PELICHUH BO3HUKAIOIIUX TPOOJIeM Ha OCHOBE yuéTa 001IIX
MHTEPECOB U COTJIACOBAHMS MO3MIMHI (00CYX AEHUS, OOMEH MHEHHUSIMH, «MO3IOBBIE HITYPMbD»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUH, OTpeieNIeHue KPUTEPUEB MO OIIEHKE KaueCTBa BBITTOJIHEHHOM
paboTel U ApyTHE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUA:

YMEHHUE CaMOCTOSITEIIbHO OIpPEAENATh LEIN JEATEIbHOCTH, IJIAHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJIMPOBATh W MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO JESATEIBHOCTH, BHIOMPAThH
Haubosee 3 PeKTUBHBIE CIOCOOBI pelIeHHs yYeOHBIX U O3HABATENbHBIX 3a/1a4, CAMOCTOATEIHHO
COCTaBJIATh WA KOPPEKTUPOBATH MPEJI0KEHHBIN aIrOPUTM AEHCTBUM MPU BBIOJIHEHUH 3a1aHUI
C y4€TOM MOJIy4€HHUsI HOBBIX 3HAHUI 00 U3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUIX, OLIECHUBATh
COOTBETCTBME TIOJIYYEHHOIO pe3yJibTaTa 3asBJICHHOM IE€JM, YMEHHE HCIOJIb30BATh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBUU 3a/IaHUM.

INPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO 0053aTEIbHOIO COAEpKaHMUS,
YCTQHOBJICHHOTO JaHHON (enepasbHOM pabodeld MporpaMMoid, BBIACISIOT: OCBOEHHBIE
00y4arolMMuUCs Hay4yHble 3HAHUS, yMEHUS U CTIOCOOBI IeHCTBUH, cCIEUPUUECKUE ISl IPEIMETHON
obmacti «XuMHs», BUAB ACITEIBHOCTH MO MOJIYYEHHUIO HOBOI'O 3HAHUS, €ro MHTEPIpEeTaluy,
peoOpa3oBaHUIO ¥ MPUMEHEHUIO B Pa3IMUHBIX YYEOHBIX U HOBBIX CUTYyalHsIX.

K koHiy oOydyenus B 8 Kiacce nmpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH Yy OOYUAIOLIUXCSI YMEHUI:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IMOHSTHHA: aTOM, MOJEKYJa, XUMUYECKUN DIJIEMEHT,
IIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOpPOJHAs M HEOJHOPOJIHAs), BaJICHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAsl Macca, KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpPHAsI Macca,
MaccoBasi JOJS XUMHYECKOIO 3JIEMEHTa B COEAMHEHHH, MOJISIPHBIM 00BEM, OKCHI, KHUCIIOTa,
OCHOBaHHUE, COJb, DJJIEKTPOOTPULIATENBHOCTb, CTENEHb OKUCICHMS, XUMHUYECKass peakIus,
KJIacCU(UKaLMs PEaKIMi: peakuy COEIUHEHUs, peaklUu pa3lIoKEHUs, peaklUyd 3aMelleHHUs,
peakuuu oOMeHa, 9K30- U IHAOTEPMHUECKUE PEaKIUH, TEIIOBOM APQEKT peakiuu, SApo aToMma,
AIIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOMTalb, PaJuyC aromMa, XMMHYECKasl CBS3b, MOJISIpHAs U
HENOJIsIpHasl KOBAJIEHTHAsl CBsI3b, MOHHAs CBS3b, MOH, KATHUOH, aHUOH, PacTBOP, MaccoBas J10JIs
BelecTBa (MMPOIICHTHAS KOHIIEHTpPAITUs) B PaCTBOPE;
WUTIOCTPUPOBATh B3aMOCBSI3b OCHOBHBIX XMMHMUECKUX MOHATUN M NPUMEHSTH 3TU MOHATUS IIPU
OINMCAHUU BEIIECTB U UX MMPEBPALLECHUII;
UCTOJIb30BaTh XUMHMYECKYIO CHMBOJIUKY JUIS COCTaBJIeHHS (OpMyn BelIECTB U ypaBHEHHM
XUMUYECKHUX PEaKLNN;
OTIpeNeNATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTENEHb OKHCICHHS
JJIEMEHTOB B OMHAPHBIX COECIUHEHHUSAX, MPHUHAIIEKHOCTh BELIECTB K OMNPEAEIEHHOMY Kiaccy



CoeMHEHUH 1o (opMysaM, BUI XUMUYECKOM CBSA3M (KOBaJEHTHAs U MOHHAs1) B HEOPraHMUYECKUX
COEIMHEHUSIX;

packpbiBaTh cMbIca Ileprnoauueckoro 3akona Jl. M. MenneneeBa: 1eMOHCTpUPOBAaTh IIOHUMaHUE
NEPUOANYECKON 3aBUCUMOCTH CBOICTB XHMHYECKHMX JJIEMEHTOB OT UX I[IOJIOXKEHHUS B
[Tepuoanueckoil cucreMe, 3aKOHOB COXPAaHEHHSI MAacChl BEIECTB, IIOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJIpo;

ONHUCBIBATh U XapakTepu3oBaTh TaOaMuHyt (opMmy Ilepuonuueckoil cucTeMbl XHMHYECKUX
AIIEMEHTOB: pa3iMyaTh MOHATUS «TJIaBHAs moArpynma (A-rpynma)» u «mobounas nmoarpynmna (b-
rpymnmna)», Majible U OOJIbIINe NEPUObI, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE UMEIOTCS B Ta0iuLe
«llepmogmueckas cucrema xumMuueckux odnemeHtoB J[. WM. MenneneeBa» € 4YHMCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHUS aTOMOB XMMUYECKHX JIEMEHTOB (COCTaB U 3apsa] Apa, o0liee Yuciio
AJIEKTPOHOB U PACIIPEAEICHUE UX 110 AIEKTPOHHBIM CIIOSIM);

KJIaccu(pUIUPOBATh XUMHUECKUE JIEMEHThI, HEOPIraHUYECKHE BELIECTBA, XUMUUYECKHE peaKI1H (T10
YHCIy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETNIOBOMY 3P DEKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOJTBEP>K/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX XMMHUECKUX
pEaKIui;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KaUYECTBEHHOI'O COCTaBa, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIISATh OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOI0 3JeMeHTa 1Mo (opMyse COEIUHEHMs, MACCOBYIO JIOJIIO BEIeCTBa B pPacTBOpE,
IIPOBOAMTDH PAcU€Thl 10 YPABHEHUIO XUMUYECKON PEAKIUY;

IIPUMEHATH OCHOBHBIE OIIEPALIMHA MBICIUTEIBHONW IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00001IeHne, CUCTEeMAaTH3AIHIO, KIIAaCCH(PUKAILINIO, BBISBICHUE TIPUYUHHO-CIICICTBEHHBIX CBS3EH —
JUISI U3YYEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEaKLUi, ECTECTBEHHO-HAy4YHbIE METO/IbI IO3HAHUS
— HaOJI0IeHNEe, U3MEPEHNE, MOIETUPOBAaHNE, SKCIIEPUMEHT (peasibHbIN U MBICICHHBIN);

CJIeZIOBaTh MpaBUJaM IOJIb30BaHMsS XMMUYECKON MOCYA0H M J1abopaTOpHBIM 00OpYAOBAaHHEM, a
TaK)Ke MpaBuiiaM oOpallleHusl ¢ BEUIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMH 10 BBIIOJIHEHHIO
7a00paTOPHBIX XHMHYECKUX OINBITOB MO TMOJIYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIECTB
(Bomoposila M KHCJIOpOJa), NPUTOTOBIEHHUIO PACTBOPOB C OIpeAeIEHHOW MaccoBOM maosei
pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U IPOBOJUTH XUMHUYECKHE DKCIEPUMEHTHI 110
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TOMOIIBIO HHAMKATOPOB (JIAKMYC,
denondranzent, METUIOPAHXK U APYTHe).

K koHiy oOyueHuss B9 KJjacce MpeIMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE IOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaAIOLIUXCSl YMEHUI:
PacKpbIBaTh CMbICI OCHOBHBIX XUMUUYECKHUX MOHITHI: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD,
CTETIeHb OKHCIICHUS, XUMUYECKasl PEaKIIHsl, XUMUYIeCKasl CBSI3b, TEIUIOBOM APPEKT peakiiuu, MOJb,
MOJIIpHBIA 00BEM, PACTBOP, AJIEKTPOJIUTHI, HEANEKTPOJIUTHI, IEKTPOIUTHYECKAsT JAUCCOIHAIIMS,
pEeaKIuu MOHHOTO OOMEHa, KaTaau3aTop, XUMUYECKOEe pPaBHOBECHE, OOpaTUMbIE M HEOOpaTUMBbIE
peaxkuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUHN, OKUCIUTENh, BOCCTAHOBUTEIb, OKHCIIEHUE
U BOCCTAHOBJICHHE, aJNIOTPONHs, aM(OTEpPHOCTh, XUMHUYEcKass CBs3b (KOBaJCHTHAs, WOHHAs,
MeTaJlJIN4ecKast), KpucTauinyeckas pemérka, Koppo3usi METaIOB, CIUIaBbl, CKOPOCTh XUMUYECKOM
peakuuu, npeaenbHo gonycrumas konenTpamus 11K BemecTsa;
WJUTFOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XMMHUYECKUX TMOHATUA W MIPUMEHSATh 3TH TOHITHS TIPH
ONMCAHUU BELIECTB U UX MPEBPAILLCHU;
UCIIOJIb30BAaTh XHWMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJICHHUS (QOpPMYJ BEIIECTB M YpaBHEHMM
XUMUYECKUX PEaKIUid;
ONpEAeNATh BAJEHTHOCTh U CTENEHb OKUCJICHUS XHUMUYECKUX DJIEMEHTOB B COCIUHEHUSX
pa3IMYHOTO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K OMNPEICIEHHOMY KJIAcCy COEIUHEHHWH 110
dbopMynaM, BUJ XUMUYECKON CBS3U (KOBAJICHTHAsl, MOHHASI, METAJUINYECKasi) B HEOPraHUYECKUX



COEIMHEHUX, 3aps]l MOHA [0 XMMHUYECKOH (opmylie, XapakTep cpelsl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHMM, TUIl KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpbiBaTh cMmblca llepuomgnueckoro 3akona JI. M. MenneneeBa M [I€MOHCTPUPOBATh €ro
NOHMMAaHME: OIMCHIBaTh W XapaKTepH30BaTh TabmuuHyio ¢(opmy Ilepuonndeckoil cucTeMsl
XMMHUYECKHX 3JIEMEHTOB: Pa3jiMyaTh HNOHATHS «TJIaBHas moArpynmna (A-rpymma)» U «1o0ouHas
noarpynna (b-rpymma)», mansie W OoibIIME TEPUOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpBIC
UMEIOTCA B IEPUOJNYECKON TalbiMIle, C YUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX HJIEMEHTOB (COCTaB U 3aps siipa, 00IIee YUCIIO IIEKTPOHOB U pacCHpeesICHHE UX I10
3JIEKTPOHHBIM CIIOSIM), OOBACHATH OOII1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 2JIEMEHTOB M UX
COEIMHEHUH B IpeziesiaX MajblX [IEPUOJIOB U IIaBHBIX MOATPYIII C YYETOM CTPOEHMS UX aTOMOB;
KJIaccu(puIUpPOBaTh XUMHUECKUE JIEMEHThI, HEOPIaHNYECKHE BELIECTBA, XMMUYECKHE pEaKL1H (110
YHUCITY U COCTaBY YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo M3MEHEHHUIO
CTEIEHEH OKUCIIEHUS] XUMUUYECKUX AJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATh) OOmIMEe M crenu(puyecKkrne XWMHUYECKHE CBOMCTBA IMPOCTBHIX M
CJIOXKHBIX BELIECTB, NOATBEPKJasl ONMCAHUE NPUMEPAMU MOJIEKYJSIPHBIX MU MOHHBIX YPaBHEHMM
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUil;

COCTaBJIATh YPaBHEHUS DJIEKTPOJIUTHYECKON JUCCOLMALMNA KHUCIIOT, IEJIOUEH U COJIEH, IIOJHBIE U
COKpalEHHbIE YPABHEHUs pEaKLIMi HMOHHOrO OOMEHa, ypaBHEHHUS peakUui, MOATBEP KIAIOLINX
CYILECTBOBAHHE FEHETHUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

PacKpbIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMUNA MOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOTO OajlaHca 3TUX PEaKIIMA;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH NPOTEKAHUS
XUMHUUYECKHX IPEBPAILCHNN B Pa3IMUHBIX YCIOBHUSX;

BBIUNCIISTH OTHOCUTENIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYKO MacChl BELIECTB, MAaCCOBYIO [OJIIO
XMMHUYECKOI'0 3JeMeHTa 0 (opMyse COEIUHEHMs, MACCOBYIO JIOJIIO BEIleCTBa B pPacTBOpE,
MPOBOAMTH PAcU€Thl O YPABHEHUIO XUMUYECKON PEaKIUH;

coOuro/1aTh MpaBWia MOJIb30BAHUS XMMHUYECKOM MOCYION M J1abopaTopHbIM 00OpyIOBaHHEM, a
TaK)Ke MpaBuiia OOpalleHHs] ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUMSIMH IO BBITOJIHEHUIO
7a00paTOPHBIX XHMHYECKUX OINBITOB MO TMOJIYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMHMaKa ¥ yTIeKuciIoro rasa);

IIPOBOAMTH  PEAKLUM, MOATBEP)KIAIOIINE KAuYeCTBEHHBIM COCTAaB  PA3IMYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpoMuA-, MOaUA-, KapOoHart-, ¢ocdar-, cuamKar-,
cynbdar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHMSI ¥ HOHBI H3YYE€HHBIX METAJIJIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PacTBOpax HEOPraHUYECKUX BEILECTB;

IIPUMEHATH OCHOBHBIE OINEPALIMHA MBICIUTEIBHONW IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eHre, cUCTeMaTH3alllI0, BBISIBJICHHE MPUUMHHO-CIEACTBEHHBIX CBSI3€H — ISl M3y4YEHUS
CBOMCTB BEIIECTB M XUMHMYECKHX pEaKLUi, €CTECTBEHHO-HAy4YHbIE METOJAbl IO3HAHUSA —
Ha0JII0/IeHue, U3MEepEeHNe, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



3.TEMATHYECKOE IIJNTAHUPOBAHUE

8 KJIACC
Ne | HanmeHoBaHue pa3fenoB U TEM IPOTrpaMMBbl KosnuecTBo yacos DnexTpoHHBIE (I POBLIE)
/T Bceero|| Kontponbhbie | Ilpaktudeckue 00pa3oBaTeNBHBIC PECYPCHI
paboTHI paboTHI
|Pa311e.11 1. [lepBoHayabHbIE XUMUYECKHE MOHATHUS
1.1 |[[Xumusa — BaxkHast 0071aCTh €CTECTBO3HAHUS U 5 BBEIUTE 2 [[BubmuoTeka [JOK
NPAKTHYECKOH JSSITEIbHOCTH YeI0BeKa SHAUYCHHE https://m.edsoo.ru/7f41837c]]
1.2 |[BemiecTBa 1 XUMHYECKHUE PEAKIIUHI 15 1 BBEIUTE [[BubmuoTeka [JOK
3HAUYCHHE https://m.edsoo.ru/7f41837c]]
Hroro 110 pasaeny 20
|Pa3)1e.11 2. BaxxHeiilme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 |Bosmyx. Kucnopon. ITorstre 06 okcumax 6 BBEIUTE BBEUTE [[bubnmorexa [IOK
SHAYCHHE SHAYCHHE https://m.edsoo.ru/7f41837c]]
2.2 |[Bomopon.IloHsTe 0 KHCIIOTax U COMSAX 8 BBEIIUTE 1 [[BubmmoTexa [IOK
SHAYCHHE https://m.edsoo.ru/7f41837c]]
2.3 |[Bona. PactBopsl. [loHsTHE 006 OCHOBaHMSIX 5 1 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]
2.4 ||OcHOBHBIE KJIaCChl HEOPraHUYECKUX COECTMHEHUN 11 1 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
HToro mo pasieny 30
Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux 3j1eMeHToB /I, . MenaeneeBa. CtpoeHne aToMmoB. XUMHYeCKAasl CBSA3b.
OxucIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIuu
3.1 |[[lepuoauueckuii 3akoH u [lepronnueckas cucrema 7 BBEIUTE BBEIUTE [[BubmuoTexa [JOK
xumuyeckux 3mementoB [I. . Menaeneesa. CtpoeHue SHAUYECHHE SHAUYECHHE https://m.edsoo.ru/7f41837c]]
aToMma
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Ne | HanmeHoBaHMe pa3fenoB U TEM IPOTrpaMMBbl KosnuecTBo yacos DnexTpoHHBIE (I POBLIE)
/1 Bcero|| Kourpoasusie || Ilpaktuueckue 00pa3oBaTe/IbHBIC PECYPCHI
paboTHI paboTHI
3.2 |[[Xumuueckas cBsi3b. OKHUCIUTEILHO- 8 1 BBEJIUTE [[BubmuoTeka [JOK
BOCCTaHOBUTEIIbHBIE PEAKIIUN SHAYCHHE https://m.edsoo.ru/7f41837c]]
Wroro mo pazneny 15 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
PesepBHOE Bpems 3 BBEJIUTE BBEJIUTE [[BubmuoTeka [JOK
SHAUYCHHE 3HAYCHHE https://m.edsoo.ru/7f41837c]]
[TpomexxyTouHas aTTecTanus
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
9 KUIIACC
Ne HanmMeHnoBaHme pa3nenoB v TeM IPOrpaMMBbl KonuuectBo yacos OnextpoHHbIe (TH(POBBIE) 00pa3oBaTEIFHBIE
n/n Beero|| KonTtpomnsabie I[TpakTHdeckue pecypebl
paboTsI paboTEI
Pa3nen 1. BemecTBO 1 XMMU4ecKHe peakuu
11 |[loBropenue u yriyOiieHHE 3HAHUH OCHOBHBIX pa3zeioB Kypca 8 S 1 BBeuTe 3HaucHue | [ [budmuorexka [IOK
KJracca https://m.edsoo.ru/7f41a636]]
1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKHX PEaKINi 4 ||BBenure 3HaueHue || BBeuTe 3HaueHue ||[[bubnmnorexa LIOK
https://m.edsoo.ru/7f41a636]]
13 |DnekrpoauTryeckas IUCCOMMAINA. XUMUUYECKUE PEAKIUH B 8 1 1 [[BubmmoTeka [IOK
pacTBOpax https://m.edsoo.ru/7f41a636]]
IWToro mo paszeny | 17 ||
|Pa311e.11 2. Hemera/uIbl M MX COeIMHEHUS
2.1 ||OGmmas xapaKTepuCTHKa XMMUYECKHIX 371eMeHTOB VIIA-rpymiisbi. 4 ||BBenuTE 3HAYCHHE 1 [[bubmuoreka [IOK
I"amorensl https://m.edsoo.ru/7f41a636]]
2.2 ||O01mas xapaKTeprCTHKa XMMUYECKUX 3JeMeHTOB VIA-rpymibl. 6 ||BBeaute 3HaueHue || BBeauTe 3HaueHue ||[[bubnuoreka [JOK
Cepa u e€ coequHeHHs https://m.edsoo.ru/7f41a636]]
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No HanmenoBanue pa3aeiioB U TEM NpOrpaMmbl KonnuectBo yacon 3HCKTpOHHI)Ie (III/I(l)pOBI)Ie) O6paBOBaTeJ'IBHI)Ie
n/m Bcero|| KourponbHble IIpakTrueckue pecyperl
paboThI paboTHI
2.3 ||OO1mas xapakTepUCTHKA XUMUYIECKHUX IIEMEHTOB V A-TPYIIIIBL. 7 ||BBEepMTE 3HAUCHHE 1 [[bubmuorexa LIOK
A3ort, hocdop 1 UX COSTMHCHUS https://m.edsoo.ru/7f41a636]]
2.4 ||O6mas xapaKTepUCTHKA XUMHUECKUX JIEMEHTOB [V A-TpyIsL. 8 1 2 [[Bubmuoreka IIOK
Yrinepoa u KpeMHUN U UX COSTUHEHHS https://m.edsoo.ru/7f41a636]]

IWToro mo paszeny | 25 ||

|P33)1eJ1 3. MeTa/uIbl M MX COeJHHEHHS

3.1 ||OOwmue cBOMCTBA METAILIOB 4 ||BBenute 3HaueHue || BBeauTe 3HaueHue ||[[bubnunorexa [IOK
https://m.edsoo.ru/7f41a636]]

3.2 ||BakHEHIIHE METAJUIBI M UX COCTUHCHHS 16 1 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a636]]

|I/ITOro 10 paszeny H 20 H

|P33)1eJ1 4. XuMus ¥ OKpy:Kamouas cpeaa

4.1 |BermiecTBa 1 MaTepHaIIbl B )KH3HH YeIIOBEKA 3 ||BBemuTe 3HaueHue|| BBeaute 3Havenue ||[[budauoreka [[OK
https://m.edsoo.ru/7f41a636]]

|I/IT0ro 0 pa3aemy H 3 H

PGBGpBHoe BpeMsI 3 BBEJIMTE 3HAUYCHME || BBEUTE 3HAUCHHE [[EI/I6JII/IOTeKa ]_[()K
https://m.edsoo.ru/7f41a636]]

|Hp0Me>KyTqua${ aTTecTanus H H H

|OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 || 4 [ 7



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

		2024-10-04T10:34:57+0200
	Сушкова Алёна Владимировна




