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COJAEP)KAHUE OBYYEHUSA YYEBHOI'O IIPEIMETA

8 KVIACC
YpoBeHnb - 0a30Bblii

[TepBoHavaibHBIE XUMUYECKUE TTOHSATUS

[Ipeamer xumun. Ponp XMMUUM B )KM3HU YeJIOBEKA. XUMUS B CUCTEME HayK. 1ejia U BellecTBa.
®dusnyecKrue CBOMCTBA BEIIECTB. ArperarHoe COCTOsiHuE BemlecTB. [loHATHE 0 MeTo/Iax MO3HAHMS B
xumuH. YncTtele BemecTBa 1 cMecu. CrocoObl pa3ienieHus: cMecen.

ATOMBI ¥ MOJIEKYbl. XUMUYECKUE dIeMeHThl. CHMBOJIBI XUMHUECKUX 3JIEMEHTOB. [IpocThie u
CJIOXHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢opmyna. BameHTHOCTP aTOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BeniecTB. OTHOcHUTENbHAs aTOMHasg Macca. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. MaccoBast
JI0JI1 XUMHUYECKOT O JIEMEHTA B COCTMHEHUH.

KonuuectBo BemiectBa. Monb. MonsipHass Macca. B3auMocBsi3b KOIMYECTBa, MacChl M 4YHCIIA
CTPYKTYPHBIX €IWHUII BelecTBa. Pacy€rel mo hpopmynamM XUMHUYECKHX COETMHEHUH.

du3nuecKre 1 XUMUYECKHUE SBJICHUSA. XUMUYECKasi peakius U e€ MpU3HaKU. 3aKOH COXpaHEHUs
Macchl BEHIECTB. XUMHUYECKHE ypaBHeHUsA. Knaccudukanus XUMHUYECKUX peakIuil (coenTuHeHus,
pasnoxxeHus, 3aMelieHus, 0OMeHa).

Xumuyeckuu sxcnepumenm:

3HAKOMCTBO C XHMHYECKOW TIOCYAOH, MpaBuUjiaMd paboThl B JjabopaTopud U NpUEMaMu
oOparieHust ¢ 1ab0paTopHBIM 000PYAOBAHUEM, U3YUCHHE U ONUCaHUE (PU3MYECKUX CBOMCTB 00pa3IoB
HEOPTaHWYECKUX BEIECTB, HaOmoAeHne (u3nyecKux (IJIaBJI€HUE BOCKA, TasHUE JIbJa, pacTUpaHUE
caxapa B CTYyIKe, KUIIEHWE U KOHACHCALMS BOJbI) U XMMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOM ) SIBJICHUH, HAOIIOCHUE 1 ONTMCAaHNUE TIPU3HAKOB
IPOTEKAHUsI XUMHYECKUX pEaKUUi (pa3iokeHHe caxapa, B3aMMOJECHCTBHE CEPHOM KHCIOTHI C
xyopugoM Oapus, pasnoxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMoAeWCTBUE XKeleza C
pactBopom conu Menu (1), m3yuenume cmocoOOB paszaeneHus CMeceil: ¢ TOMOIIbI0 MarHuTa,
bunbpTpoBaHMe, BBHIIAPUBAHUE, AUCTUILIALMA, XpomaTorpadus, MpoBeAeHHWE OYHCTKH MOBapEHHOM
COJM, HAOJIOJIEHWE M OINHCAaHUE pe3yJIbTaTOB IPOBEJIEHUS OIbITA, WIIIOCTPUPYIOLIEIO 3aKOH
COXPaHEHHUS MacChl, CO3/IaHHE MOJIENIe MOJIEKYI (IIIapOCTEPKHEBBIX ).

Baxnelye npencraBuTeIM HEOPraHMYECKUX BEIIECTB

Bozayx — cmecs ra3os. Cocras Bo3ayxa. Kuciopon —anemeHT 1 ipoctoe BenecTBo. Haxoxnenue
KHCIIOpoJa B mpupojae, (U3MYECKUEe W XHUMHYECKHE CBOMCTBa (peakiuu TropeHus). OKCHIBI.
[Mpumenenne kucmopoaa. CrocoObl MOTy4YeHUs KHCIOpPOAa B JTaOOPATOPUM M TMPOMBIILICHHOCTH.
Kpyrosoport kuciopona B npupojie. O30H — aJlI0TpONHAas MOAU(UKAIIHS KUCIOPOA.

TermmoBoit  >PQeKT XUMHYECKOH peakuuu, TEPMOXMMUYECKHE YpaBHEHUS, 0JK30- U
SHJOTEPMUYECKUE peakuuu. TOMIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIIEHUE TapHUKOBOTO
s dexTa, pa3pyrieHue 030HOBOT'O CIIOSI.

Bogopon — anemeHT u mpocTtoe BemecTBo. Haxoxaenue Bomopoaa B mpupoje, puandeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CITOCOOBI moydeHus. Kuciaorer u comnm.

MosnsipHblii 00bEM Ta30B. Pacy&rbl 1o XUMHUECKUM YPaBHEHHSIM.

®dusznyecknue CcBoOMcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HacellieHHBIE |
HEHACBIIIEHHbIE PAacTBOPHI. PacTBOpMMOCTH BellecTB B BOoje. MaccoBas /10J BEILECTBA B PacTBOpE.
XuMuueckue cBoMcTBa BOJbl. OcHoBaHus. Ponb pacTBOpOB B NPUPOJIE M B KU3HU YEIOBEKa.
KpyroBopot Boabl B ipupoe. 3arpsa3HeHre NpupoaHbix Boa. OxpaHa U OYUCTKA MIPUPOIHBIX BO/I.
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Knaccudukanus Heoprannueckux coemuHeHuid. Oxcunpsl.  Knaccudukanmss  OKCHIOB:
cosneobOpasyromne (OCHOBHBIC, KUCIOTHbIE, aM(OTEepHbIE) U HecoieoOpasyroomue. HomeHnkmatypa
okcu10B. dusnyueckne U XUMHUYECKHUE CBOMCTBA OKCUIOB. [lonydueHne oKCuioB.

OcuoBanust. Kitaccudukanust ocHOBaHUI: IENOYU U HEPACTBOPUMBIE OCHOBaHusl. HomeHkmarypa
OCHOBaHMU. PU3MYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loydeHrne ocHOBaHUH.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kucinor. DPuU3MUECKHEe U XUMHUYECKHE
cBoiicTBa kucioT. P aktuBHoctu MeramuioB H. H. bekeroBa. [lonyuenue kucior.

Comu. Homenknarypa comneit. @uznueckre 1 XuMUUYECKHe CcBOMCTBa cosiel. [lomyuenue coneil.

['eneTnueckas CBs3b MEXKAY KJIaCCAMU HEOPTaHUUECKUX COCAMHEHUM.

Xumuueckuu oKcnepumenm:

Ka4yeCTBCHHOE OIPE/ICJICHUE COJIepPKaHUs KUCIOpOoJa B BO3JyXe, MOIYy4YeHHE, COOMpaHue,
pacro3HaBaHWE W W3y4YEHHWE CBOWCTB KHCJIOpOAa, HAONIOACHUE B3aWMOJCHCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCJIOBHUSI BO3HUKHOBEHHMS U TMPEKpallleHHs TopeHus (moxapa), O3HaKOMJIEHUE C
o0OpasiaMu OKCHJIOB U OMKMCAHWE MX CBOWCTB, MOJYYCHHE, COOMpaHHUE, PACIIO3HABAHUE M HM3YyUYCHHE
CBOMCTB BojopoAa (ropeHue), B3aumojelctBue Boaopona ¢ okcugom wmeau (II) (Bo3moxkHO
HCIIOJIb30BaHUE BHJICOMATEPHAIOB), HaOIIOJeHHE O00pa3IoB BEHIECTB KOJWYECTBOM | MOIIb,
MCCJIeIOBAaHNE OCOOCHHOCTEH PACTBOPEHHMS BELIECTB C PA3IMYHOM PAaCTBOPUMOCTHIO, TPUTOTOBIICHHUE
pPacTBOPOB C OINPENEIEHHOW MAaCCOBOW JOJIEW PAaCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBHE BOIBI C
MeTaJUlaMH (HaTpueM M KaibliieM) (BO3MOXKHO HCIIOJIb30BaHUE BHJI€OMATEpUAIOB), UCCIEIOBaHHE
00pa3IOB HEOPraHMYECKUX BEHIECTB pPAa3IMYHBIX KJIAcCOB, HAONIOJIEHHE W3MEHEHHs] OKPAaCcKH
WHIUKATOPOB B PacTBOpax KHCIOT W Ieiiouel, u3ydeHue B3ammopaeunctBusi okcuma meau (II) c
pacTBOPOM CEpHOM KHUCJIOTBI, KHUCIOT C METaulaMM, pPEAKUUNd HEUTpaau3aluy, IOoJIy4YeHUe
HEpPAaCTBOPHMMBIX OCHOBAHWI, BBITECHEHHME OJHOI0 METAJlJla JAPYIMM M3 pacTBOpa COJIH, pELICHHE
AKCIEPUMEHTAIIBHBIX 3a/a4 110 TeMe «BakHelme Ki1acchl HEOPraHUYECKUX COEAUHEHUI.

ITepuoguueckuii 3akoH u [lepronnueckas cucrema xumuueckux snemenToB J[. 1. Menneneena.
Crpoenne aToMOB. XUMHUECKast CBsi3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU

[lepBpie MOMBITKK KIAacCU(UKAIMU XUMHUYECKUX 3JieMeHTOB. [loHSATHE O Trpymmax CXOAHBIX
AJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENIbHBIE METAJJIbl, TAJIOr€HBbl, WHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonmuecknii 3akoH. [lepuonnueckas cucrtema xumudeckux ieMeHToB J[. Y. Menneneesa.
Kopotkonepuoanas u mivHHonepuoanas ¢Gopmsl [leproanyueckoil cucTeMbl XUMUYECKUX SJIEMEHTOB
. . Menneneesa. [lepronbl u rpyniibl. DU3n4ecKuil CMBICI MTOPSIKOBOrO HOMEPA, HOMEPOB NIEPUOAA
Y TPYIIIBI 3JIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. DiekTpoHbl. CTPOEHUE 3JIEKTPOHHBIX
o0osiouek aToMoB mepBbIX 20 xumudeckux sneMeHToB [lepuoanueckoit cucremsl Jl. M. Menaeneena.
XapakTepucTUKa XMMHYECKOr0 3JIEMEHTa Mo ero mojoxeHuto B Ilepuogmueckoi cucreme J[. .
Menpaeneena.

3aKOHOMEPHOCTH HM3MEHEHMS pajJuyca aTOMOB XHMMHYECKHX 3JEMEHTOB, METANIMYECKUX U
HEMETaJUIMUYECKUX CBOMCTB IO TPYIIIaM U TIEPHOJIaM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoanueckold CUCTEMbl XUMHUUYECKUX 3JEMEHTOB JIsS
pa3BuTUsA HayKu U npaktuku. [. . MenzaeneeB — yu€HbIN U IpaKJaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MONpHAs ¥ HEMOJSPHAs) CBS3b. DJIEKTPOOTPULIATEIIHHOCTD
XHMHYSCKHX 3JIeMeHTOB. MloHHas CBI3b.

Crenenb okucieHus. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoliecchl OKHUCIEHUS U
BoccTaHoByIeHU. OKHUCIUTENN U BOCCTAHOBUTEIIM.

Xumuyeckuu sxcnepumenm:



u3ydeHue 0Opas3loB BEIIECTB METAUIOB M HEMETAIJIOB, B3aUMOJICHCTBHE THAPOKCHIA IIMHKA C
pacTBOpaMu KUCJIOT U H.[eﬂO‘-IefI, MMPOBCACHHUC ONBbITOB, UJINTIOCTPUPYIOIUX IMMPUMCEPBI OKUCIIUTCIIBHO-
BOCCTAHOBUTEJIBHBIX PEaKINi (TOpEHHE, PEaKIIUHU Pa3I0KeHNS, COSTMHEHHS).

Medcnpeomemnmvie cesazu

Peanusanus MeXNpeaAMETHBIX CBS3EH MPU M3YUYEHHH XUMHHU B 8 KJIacce OCYIIECTBIISETCS Yepes3
HUCIIOJIBb30BAHUE KakK O6IIII/IX CCTCCTBCHHO-HAYUHBIX HOHHTHﬁ, Tak " HOHHTHﬁ, ABJIAFOITUXCS
CHCTEMHBIMH ISl OT/ACNBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OO0mue ecTecTBeHHO-HAYYHBIC TOHSTHS: HAayYHBIM (DaKT, THUIIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CHHTE3, KJIacCU(HKALHUs, TIEPUOTUIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJICITHPOBaHNEe, H3MEPEHUE,
MOJICITb, SIBIICHHE.

®du3suKa: MaTepus, aToOM, AIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbl, PaINOAKTUBHOCTb,
MOJIEKYyJIa, SJCKTPUYECKUN 3apsill, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHUE BeIecTBa, Tas,
(1)I/I3I/I‘-IGCKI/IC BCJIMYNHBI, CIUHHUILIBI U3MCPCHU A, KOCMOC, TUIAHCTEI, 3Bé3IH>I, COHHI_IG.

buonorus: ¢porocunTes, gpixanue, omocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOABI, MOJE3HbIE HCKONAeMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

9 KIIACC
YpoBeHb - 6a30BbIi

BemecTtBo 1 xuMuyeckast peakius

Ilepuonnueckuit 3akoH. Ilepuoauueckas cucreMa xumudeckux snemeHTos . M. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHMYECKHX DJIEMEHTOB IIEPBBIX TPEX
[IEPUOJOB, Kaiuus, KaJIbLHUSI M HMX COCAMHEHUH B COOTBETCTBUU C IIOJIOKCHUEM DJIIEMEHTOB B
Ilepuoguyeckoii cUCTEME U CTPOEHUEM MX aTOMOB.

CrtpoeHue BeecTBa: BUIbl XMMUUECKOHN CBSI3U. THUIBI KPUCTANINYECKUX PEILETOK, 3aBUCUMOCTh
CBOWCTB BEILLIECTBA OT TUIIA KPUCTAITIMYECKON PEIIETKU U BUJA XUMUYECKOH CBSI3H.

Knaccudukanusa u HoMeHKIaTypa HEOPraHUYECKUX BELIECTB. XUMUYECKUE CBOWCTBA BEIIECTB,
OTHOCAIIMXCS K PAsiAM4YHBIM KJIacCaM HEOPraHWYECKUX COCAWHEHUM, TEHETHYeCKas CBs3b
HEOPraHWYECKUX BELIECTB.

Knaccupukanus XuMHUUECKUX peakiuil M0 pa3inyHbIM IMpU3HAKaM (IO YUCIY U COCTaBy
Y4YaCTBYIOIIMX B pPEAaKIMM BELIECTB, IO TEIUIOBOMY 3(P(EKTy, 10 M3MEHEHHUIO CTENEHEH OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB, 110 0OpaTHUMOCTH, MO YYaCTHIO KaTalnu3aropa). DK30- U IHIOTEPMUUYECKHE
peakuuu, TepMOXUMUYECKHE YPABHCHHUS.

[Tonatue o ckopocTH xXuUMHYeckod peakiuu. [loHaTne 00 0OpaTHMMBIX U HEOOPATUMBIX
XUMHMYECKHUX peakuusax. [IoHATHE O rOMOreHHBIX M IeTepOreHHbIX peakuusax. ITonsatue o karamuse.
[IonsTre 0 XMMHYECKOM paBHOBECUU. DAKTOPBI, BIMSAIOLNIME HA CKOPOCTh XUMHUYECKOW PEaKIHMHU U
MIOJIO’KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUU,  JJIEKTPOHHBIM  OanaHC  OKHUCIUTENbHO-
BOCCTAHOBUTENIBHOM peakiuu. CocTaBiieHue ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUN
C HCIIOJIB30BAHUEM METO]1a IJIEKTPOHHOr0 OaaHca.

Teopus ANEKTPOTUTHUECKON JUCCOLUALMU. DIIEKTPOIUTHI U HEIJIEKTPOJINThL. KaTHOHBI, aHUOHBI.
MexaHn3M qucconuaniy BEIECTB C PA3JINYHBIMUA BUJAMH XMMUYECKOH CBsI3U. CTENeHb JUCCOLHUALINN.
CunbHbIE U cl1aOble JIEKTPOJIUTHL.

Peakiun moHHOro oOMeHa. YcCIOBUS INPOTEKaHHUs peakluil HOHHOro OOMEHa, IOJIHbIE U
COKpalI€HHbIE HMOHHBbIE ypaBHEHUs peakuuil. CBONCTBAa KHUCIIOT, OCHOBaHMl M cojell B CBeTe
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MIPEICTABIICHU 00 AICKTPOIUTHYECKON auccormanun. KauecTBeHHbIEe peakiiuu Ha HOHBL. [loHsATHE O
TUAPOJIA3E COJICH.

Xumuueckuii 5Kcnepumenm:

03HAKOMJIEHHUE C MOJIEIISIMU KPUCTAIINYECKUX PEMIETOK HEOPraHUUECKUX BEILIECTB — METAJIJIOB U
HEMeTaJuIoB (TpaduTa U amMasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS), UCCIIEIOBAaHUE 3aBUCHUMOCTH
CKOPOCTM XMMHYECKOW pEaKIUu OT BO3ACHCTBUS  pa3iIW4HBIX (PAKTOPOB, HCCIEIOBaHUE
3JIEKTPONPOBOAHOCTH PACTBOPOB BEUIECTB, MpPOLECCa JAMCCOLUMALMM KHUCIOT, LIEI0Yed M conei
(BO3MOXHO HCIIOJIb30BAHHUE BUJIEO MATEPHATIOB), IPOBEIECHUE OMBITOB, MIUTFOCTPUPYIOLIUX MPU3HAKU
NPOTEKaHUsl peakluii HOHHOro oOMeHa (oOpa3oBaHUe OcajiKa, BbIJENEHHE ra3a, oOpa3oBaHUE BOJbI),
OIBITOB, WJUIIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUMi (ropeHwue,
peakuu pa3joKEHUs, COCIUHEHMS), PACIIO3HABAHUE HEOPraHMYECKHUX BELIECTB C IOMOUIBIO
KAUECTBEHHBIX PEAKIMI HA MOHBI, PEILICHUE IKCIIEPUMEHTAIIBHBIX 3a7a4.

Hewmeranibl 1 ux coequHeHus

OO6mas xapakTepucTuka rainoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBbIE CTENEHU
okucnenus. CTpoeHue U GU3NIECKIE CBOMCTBA MPOCTHIX BEIIECTB — raIOr€HOB. XMMHUECKHE CBOWCTBA
Ha TMpUMepe XJopa (B3aUMOJECHCTBHE C MeTaUlaMH, HEMETalUlaMH, IIeJIo4aMu). XJIOPOBOIOPO/IL.
CongHasg KucioTa, XHMUYECKHE CBOMCTBa, TIOJydeHHE, HpuMeHeHue. JleiictBue xiaopa u
XJIOPOBOJIOPOZa HA OPTaHU3M YelloBeKa. BaxkHelme XJIopuIbl U X HaX0KIEHUE B IPUPO/IE.

O6mass xapakrtepuctuka dsieMeHToB VIA-rpynmbl. OcoOE€HHOCTH  CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHH okucieHus. CtpoeHue U pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa
U cepbl. AJUTOTpOITHBIE MO (UKAIIMK KUCTIOPO/Ia U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBoaopo/,
cTpoeHue, (U3NYECKue M XHUMHUYeckue cBoWcTBa. OKCHIBI cepbl KaK IPEICTABUTENM KHCIOTHBIX
okcuoB. CepHas KucIO0Ta, PU3NYECKUE U XUMHYECKHUE CBOMCTBA (00IIMe Kak MpeAcTaBUTENs Kiacca
KUCJIOT M creruduueckue). XMMUUECKUE pPEaKkIiH, JeKallie B OCHOBE MPOMBIIIJICHHOTO CIoco0a
MOJTyYEHHS] CepHOM KUCIOThL. [IpuMenenue cepHoil kuciioThl. Cou CEpHOM KHUCIIOTHI, KAYeCTBEHHAs
peakius Ha cynb(har-uoH. HaxoxaeHue cepbl 1 €€ COeIMHEHHUH B TpUpojie. XUMHUECKOE 3arps3HCHHE
OKpYy’Xarolen cpeibl COSAMHEHUSIMU Cephbl (KUCIOTHBIC IO, 3arpsi3HEHUE BO3yXa U BOJOEMOB),
CIIOCOOBI €T0 NMpeA0TBPALLEHUS.

OO61m1ast xapakTepuCcTUKa 371eMeHTOB V A-Tpynibl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE
CTENEHU OKUCIEHHs. A30T, paclpocTpaHEHHE B HpHUpoJe, (PU3NYECKUE UM XMMHUYECKHE CBOMCTBA.
Kpyrosopor azora B mpupone. AMMHUAK, ero (pu3nyeckue U XUMHUYECKHE CBOMCTBA, MOJIyYEHHE U
npuMmenenre. Comu aMMOHUS, UX PU3NYECKUE U XMMHUYECKUE CBOWCTBA, MpuMeHeHue. KadecTBeHHas
peaknys Ha MOHbI aMMOHUS. A30THasi KMCJIOTa, e€ MmoyueHue, GU3NUYecKue 1 XMMUYECKUEe CBOMCTBA
(obmme Kak TpeacTaBHTENs Kiacca KUCIOT U crenuduyaeckue). Vcrnonp3oBaHue HUTPATOB U COJeH
aMMOHHSI B KaueCTBE MHHEPAIbHBIX YNOOpeHHH. XUMHUECKOe 3arpsi3HEHHE OKPYKaIoMed Ccpessl
COEIMHEHUSMH a30Ta (KUCIOTHBIE IOXAM, 3arpsi3HEHHE BO3/yXa, MOYBbl U BomoéMmoB). docdop,
aytorporHbie Moaudukanuu Gocdopa, pusndeckne u xumuieckue croiricrsa. Oxcua dpochopa (V) u
dochopnas kucnora, pusnUecKkue U XUMUYECKHUE CBOMCTBA, monydeHue. Mcnons3zoBanue ¢pocdaToB B
KayecTBE MUHEPAJIbHBIX y100peHUI.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynnbel. OCOOEHHOCTH  CTPOECHHUSI aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIICHUS. YTJEepoj, aUIOTPONHbIE MOAU(PUKALKU, pPacCHpOCTpaHEHHE B
npupoze, (u3NYecKue W XUMHUYecKHe cBoicTBa. Axcop6uus. KpyroBopor yriepoga B mpupoje.
Oxkcunpl yriepona, ux (u3MUeckue M XUMHYECKHE CBOWMCTBA, JIEWCTBHE HA JKUBBIE OPraHU3MBI,
NOJTy4YEHHUE U TPUMEHEHHE. DKOIOrnYeCcKre MpodIeMbl, CBA3aHHBIE ¢ OKcHoM yriepoaa (IV), runoresa
100aJbHOr0 TMOTEIJICHHUS KJIMMaTa, MapHUKOBBIA 3¢ dekr. YrompHas Kuciaota U €€ CcolM, HuX



buznyeckue u XMMHYECKHUE CBOMCTBA, oJydyeHue u npumeHeHue. KauectBenHas peakius Ha kKapOoHart-
noHkbl. Vcronb3oBanne KapOOHATOB B OBITY, METUIIUHE, IIPOMBIIIJIEHHOCTH U CETECKOM XO0351CTBE.

[TepBoHavanbHbIe TOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCTUHEHUSX yriiepona (MeTaH,
9TaH, OTWJIEH, AalleTWIEeH, J3TaHOJ], IJIMIEPUH, YKCyCHass Kkuciora). [lpuponHble HMCTOYHUKU
YTII€BOJ0POIOB (yroJib, TPUPOIHBINA T'a3, HEPTH), MPOAYKTHI MX MepepadoTku (OCH3UH), HX POJIb B OBITY
Y POMBIIIEHHOCTH. [ToHsITHE 0 OMOIOrHYecKH BaKHBIX BEIIECTBAX: JKUpaX, OelKax, yrieBoaax — U Ux
pOJIM B KU3HM YeJoBeKa. MaTeprallbHOE €AMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCAMHEHUN.

Kpemnunii, ero ¢pusndeckne 1 XuMHYECKUE CBOMCTBA, MOJydeHUE U mpuMeHeHue. CoequHeHus
kpemHus B mpupone. OOmme mpeacraBineHus o6 okcuae kpemuus (IV) um kpemHHEBOH KHCTOTe.
CwMkaThl, MX UCTOJIb30BaHKUE B OBITY, B IPOMBINIJIEHHOCTH. BaskHelIIne CTpOUTEIbHbIE MaTepUaIbl:
KepaMHKa, CTEKJIO0, IEeMEHT, OeToH, xene300eToH. I[Ipobmembr 6e30MacHOr0 MCHOIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B IOBCEAHEBHOM KU3HH.

Xumuueckuu s5xcnepumenm:

u3ydyeHue oOpa3l0oB HEOPraHWYECKUX BEIEeCTB, CBOMCTB COJISIHOM KHCIIOTBHI, IMPOBEICHUE
Ka4eCTBCHHBIX pEAKIMii Ha XJIOPHUI-UOHBI W HAONIOACHHE NPU3HAKOB HMX TMPOTCKAHUS, OIBITHI,
oTpakamomue (U3NYECKUe U XMMHYECKHE CBOWCTBA TallOTEHOB W HMX COCOUHEHUN (BO3MOXKHO
UCIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHME C oO0pa3llaMM XJIOpPHUAOB (TajJOre€HUI0B),
O3HAKOMIIEHUE ¢ 00pa3amMu cepbl v €€ COeMHEHUSIMU (BO3MOXKHO UCIIOJIB30BaHUE BIIEOMATEPUAIIOB),
HaOJI0IeHNe Mpoliecca OOyTIMBaHuUs caxapa o] AeMCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIIOTHI,
U3y4eHHEe XUMHYECKUX CBOMCTB pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEIECHNE KaUeCTBEHHON peakIuu
Ha cynb(aT-uoH U HabJto/IeHUE MPU3HaKa e€ MPOTEeKaHusl, 03HaKOMJIEHHE C (PU3NYECKHMMH CBOICTBaAMHU
azora, pochopa 1 uX cCoeJMHEHH (BO3MOKHO UCIIOIb30BAHUE BUICOMATEPUAIoB), 00pa3liaMu a30THBIX
u GochopHBIX yAoOpeHUi, MoJydeHne, coOupaHue, pacro3HaBaHWE W MU3YYCHHE CBOWCTB aMMHaKa,
MPOBEJCHNE KAa4eCTBCHHBIX PEAKIM HAa MOH aMMOHUSA M (ocdaT-MoH M U3YyYEeHHE NMPU3HAKOB HX
MPOTEKaHUsl, B3aWMOJEHCTBUE KOHIICHTPUPOBAHHOW a30THOW KHUCIOTBI C MeAbl0 (BO3MOXKHO
UCTIOJIb30BAaHME BHICOMATEPUAIIOB), U3yYE€HUE MOEINeH KPUCTAIMUECKUX PEETOK ainmasa, rpadura,
dymiepeHa, 03HaKOMIJIEHHE C IPOIIECCOM aJCOPOIIUU PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM
U YCTPOWCTBOM TPOTHBOrasza, IIONlydeHHE, coOWpaHWe, paclo3HaBaHWE W M3yYCHHE CBOWCTB
VIJIEKUCIIOTO Ta3a, MpOoBEJCHHE KauyeCTBEHHBIX peakluii Ha KapOOHAT W CHIIMKAT-HOHBI U H3y4CHHE
MIPU3HAKOB MX MPOTEKAHUSI, O3HAKOMJICHHE C MPOIYKIIMEH CHIIMKATHOM MPOMBIILIEHHOCTH, PEIICHNUE
HKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHeillre HeMeTaibl U UX COCAUHEHUS.

Mertamibl 1 X COeAMHEHUS

OO0mmas xapakTepuCTHKa XUMHYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBAHHMH WX TOJIOKEHUS B
Ilepuognueckoii cucreme xumuueckux sneMenToB . M. MenneneeBa u ctpoenus atomoB. CTpoeHue
MeETaJUI0B. MeTanyeckas CBA3b U METANINYECKAs: KpUCTAIIIMYECKAsl pelIETKa. DIEKTPOXUMUYECKUI
psa HampsbkeHuM MetaiwioB. Dusznyeckue U XUMHUYECKHWe cBoicTBa MerauioB. OOmime crnocoObl
NOJTy4YeHUs: MeTayu1oB. [IoHATHE 0 KOPPO3UN METAIOB, OCHOBHBIE CITOCOOBI 3aIlIUTHI MX OT KOPPO3UH.
Cnnagsl (CTalb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHE B OBITY U POMBIIIUIEHHOCTH.

[Ilenounbie MeTamibl: nmojioxkeHue B llepmoandeckoi cucreme xumuyeckux sinemeHToB /. U.
MengeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJEHUE B pupozae. Pu3ndecKkue 1 XuMHUIECKHe CBOICTBA (Ha
npuMepe HaTpus U Kanust). OKCUABI U THAPOKCUIBI HATPUs U Kanus. [IpuMeHeHne men0IHbIX METAIIIIOB
U UX COCIMHEHUU.

[llenoyHO3eMeNnbHBIE METAJIBI MAarHuii M KajblMi: mosnokeHne B I[leprogumueckoil cucreme
xumuueckux dneMmeHToB J[. WM. MenaeneeBa, CTpoeHHE HX aTOMOB, HAaXOXICHHE B MPUPOJIE.
Ouznyecknue U XMMUYECKHEe CBOMCTBA MarHus M Kayibliusg. BaxkHeiine coenHeHus Kanblus (OKCHI,
THIPOKCH, cOn). JKECTKOCTH BOJBI M CITOCOOBI €€ yCTpaHEHHS.
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AmoMuHMi: onoxenue B [lepuoandeckoii cucreme xumuueckux 3yeMeHToB . 1. Menpaeneena,
CTPOCHHUE aToMa, HaxoXieHue B mnpupoje. Puznueckue M XUMHYECKHME CBOWCTBA AFOMUHUS.
AMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCHIA ATFOMUHUS.

Kenezo: nonoxenue B Ilepuonnueckon cucreme xumuueckux sneMeHToB [[. M. Menneneesa,
CTPOEHHE aToMa, HaxOokJeHHue B npupoje. Ousznueckue U XMMUYECKUE CBOMCTBA xene3a. OKCUIpbI,
ruapokcu bl u conu xkenesa (1) u sxenesa (II), ux coctas, cCBOMCTBA U TTOTyYSHHE.

Xumuyeckuu sxcnepumenm:

O3HAKOMJICHHE C 00pa3llaMyd METAJUIOB U CIIABOB, WX (DU3UYECKUMU CBOMCTBAMH, U3yYCHHUE
pe3yabTaTOB KOPPO3UHM METAIOB (BO3MOXHO HCIIONBb30BaHHWE BUIECOMATEPHANIOB), OCOOEHHOCTEH
B3aUMOJICUCTBUS OKCHUA KAJBIUs U HATPHUS C BOJOW (BO3MOYKHO HUCIIOJIH30BAHHUE BUICOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB JKECTKOM BOJBI, IIpOLECCAa TOPEHHs Kejne3a B KUCIOpOoJe (BO3MOXKHO
UCIIOJIb30BaHNe BUJCOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIUil Ha MOHBI: MarHus,
KaJIbIus, alIOMUHUS, IUHKA, jxene3a (11) u xxenesa (I1I), menu (1I), HaOnrogeHre U OMKMCaHKE POIIECCOB
OKpalIMBaHUsl IUIAMEHW HWOHAMU HaTpus, Kaius M Kaublusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB T'HIPOKCH/IA ATFOMUHUS U THAPOKCH/IA IIMHKA,
pELIeHUE SKCIEPUMEHTAIBHBIX 33124 110 TeMe «Ba)kHelllne MeTaibl U UX COCAMHEHUS».

XHUMHS U OKpYyKarouas cpesia

BemectBa n marepuansl B IOBCEIHEBHOM KU3HM YellOBEKa. be30omacHoe NCO0Ib30BaHHE BEILIECTB
U XUMUYECKUX peakiuii B ObITy. [lepBast moMoIs mpu XUMHYECKUX 0XKOT'aX M OTPaBJICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpyKarolell cpeapl (mpenenbHas AONyCTUMas KOHIEHTpAIUs
BenlecTs, nanee — [1/1K). Ponbs XxuMuu B penieHuu 3K0I0rH4ecKux npooiem.

Xumuueckuil 5kcnepumenm:

H3ydeHue 00pa3ioB MaTepUaAIOB (CTEKIIO, CIUIABBI METAJIJIOB, MTOJTMMEPHBIC MaTEepHUATIb).

Mescnpeomemuvie ca3u

Peanuzanus MeXNpeaMETHBIX CBA3EH MPU U3YyYEHUU XMUMHH B 9 Kilacce OCYIIECTBIIAETCS Yepe3
UCIIONb30BaHUE KaK OOIIMX ©CTECTBCHHO-HAYYHBIX TIOHATHH, TaKk W TOHATHHA, SBISIONIUXCS
CHUCTEMHBIMU JJIs1 OTACIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O UKIIA.

OO0mue ecTecTBeHHO-HAYYHBIC TOHSTHS: HAayYHBIM (DaKT, THUIIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KiIaccuukaIus, IepuoAnYHOCTh, HAOMOIeHNE, IKCIEPUMEHT, MOJIEIUPOBAHNE, U3MEpPEHUE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 2P (DEKT, TEXHOIOTHS, MATCPUATIBI.

®du3uka: Matepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIMbL, paJIM0AKTUBHOCTbD,
MOJIEKYJIa, 3JIEKTPUUECKUM 3apsi, MPOBOAHMUKH, IOJYIPOBOJHUKU, AUIIEKTPUKH, (HOTORIEMEHT,
BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, Tra3, pacTBOpP, PacCTBOPHUMOCTH,
KpUCTAJUITMUECKas peIIETKa, CIUIaBbl, (pU3MUECKHE BEIWYMHBI, €AUHULBI HU3MEPEHHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COMHILE.

buonorusa: ¢orocunTe3, apixaHue, Ouocdepa, HSKOCHCTEMa, MHUHEpaJbHbIE YyI0OpeHus,
MHUKPORJIEMEHTBI, MAKpO3JIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATbl, TOPHBIE MOPOJbI, MOJE3HBIE HCKOIAaeMBbIe,
TOTUIMBO, BOJTHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yibTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O O0OIIEero o0pa3oBaHUs
JOCTHTAIOTCS B X0/1e 00yUeHUs] XUMHUHU B €JMHCTBE y4yeOHOW M BOCIIUTATEIILHON NESITETLHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMU  POCCUHUCKUMU  COIHMOKYJIBTYPHBIMH U  JTyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TIPUHATHIMA B OOIIECTBE MpaBHJIAMH U HOPMAaMH MOBEICHHUS U
CIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMAIN3ALIMU O0YyYaIOIIUXCS.

JIMYHOCTHBIE PE3yJabTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMON TMO3UTUBHBIX IIEHHOCTHBIX OPHEHTAIMIl M PAaCHIMPEHHE OIbITA JEATEIHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YACTH:

1) maTpUOTHUYECKOr O BOCTIUTAHUS:

[IEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HUCTOPUYECKOMY U HAYYHOMY
HaClle/IMi0, TIOHUMaHMs 3HAYeHHsS XMMUYECKOH HayKd B KH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BNIAAETh JOCTOBEPHON MH(OpMAalMeld O MepeloBhIX JOCTHXKEHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBCHHON XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOIWCTBE
MHUpa U 00IIeCTBa;

2) rpa)KAaHCKOr'0 BOCIIUTaHMUSL:

NPEJCTABICHUS O COIMAIBHBIX HOpMax M MPaBHJIaX MEXJIMYHOCTHBIX OTHOIIECHUN B
KOJUICKTHBE, KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  TOJIE3HOM,
y4eOHOHCCIIeIOBATENbCKOM, TBOPYECKOM M JPYTMX BHJAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HO00pa3HON COBMECTHOM JESITETbHOCTH MPH BHIMOJIHEHUN Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIMIOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMIJICHUS K
B3aMMOIMOHMMAHUIO M B3aUMOIIOMOIIM B MPOIECCE 3TOM y4yeOHOH AeATenbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEACHUE U TIOCTYITKM CBOMX TOBAPHILEH C TTO3UIIMU HPAaBCTBEHHBIX U TIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS TTOCTEACTBHUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O TO3HAHMUSI:

MHpPOBO33pEHUYECKUE  MPEJACTaBIEHUS O  BEIIeCTBE M XUMHYECKOM  peakiud,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTaBISIONINE OCHOBY JUIS
MIOHUMAaHMsI CYITHOCTH HaAYyYHOM KapTUHBI MUPA, IPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS MIPUPOJIbI, B3AUMOCBS3SIX YeJIOBEKa C MPUPOAHON CPEOi, O POIM XUMHUH B MO3HAHUU
3THUX 3aKOHOMEPHOCTEN;

NO3HaBaTeNbHbIE MOTHBBI, HAIPaBIIEHHbIE Ha MOJy4YCHHE HOBBIX 3HAHUU [0 XUMUH,
HEOOXoIuMBbIE Uil OOBSCHEHHs HaOMIOJaeMbIX IPOIECCOB M SBJICHUH, IO3HABATEILHOM,
MH(OPMAIIMOHHON U YUTATENBCKOIM KYJIbTYpbI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JIUTEPATYpOl, AOCTYITHBIMH TEXHHUYECKUMH CpPEIACTBAMHU
MH(OPMaIMOHHBIX TEXHOJIOTH;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTI0O03HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, IPOEKTHON U HMCCIE0BATENbCKON NESATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY
HaIpPaBJICHHOCTH M YPOBHsI 00yUEHUs B JaJIbHEHIIIEM;

4) hbopMupoBaHHs KyTbTYPHI 3I0POBBS:

OCO3HAHUE LIEHHOCTHU KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 »HW3HU, OCO3HAHME IIOCIEACTBHA M HENPUATHE BPETHBIX IPUBBIUCK
(ymoTtpeOeHus ankorojs, HapKOTHUKOB, KYypEHHUs), HEOOXOAMMOCTH COOJIOACHHUS IPaBUII
0e30IacHOCTH TpU OOpAIIEHUHU C XMMUYECKUMH BEIIECTBAMH B OBITY U pealibHOW KHU3HH;
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5) TpyZIOBOTO BOCIIUTAHUS:

MHTEpeC K MPaKTUYECKOMY M3YYEHUIO MpodecCuil U TpyAa pa3IuyHoro poja, yBaXeHUE K
TPYAY U pe3ynbTaTaM TPYJOBOMU IEATEIBHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHECHMS TPEIMETHBIX
3HAHMM 110 XHUMHHU, OCO3HAHHBI BBIOOP WHIMBHUIYaJbHONW TPAEKTOPUU MPOJOIKEHUS
0o0pazoBaHMsl C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTM K XUMHHM, OOILIECTBEHHBIX
WHTEPECOB M TMOTPEOHOCTEH, yCHemHoOW NpOoPEeCCHOHATBHON MAEATEIIbHOCTH M Pa3BUTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTb aJJalITUPOBATHCS B IPO(ECCHOHATIBHOM Cperie;

6) DKOJIOTHYECKOT0 BOCITUTAHUS:

9KOJIOTMUECKH 11€71€C000pa3Hoe OTHOLICHHE K MPUPO/Ie KaK UCTOUHUKY KU3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHUS, MOHMMAaHME LIEHHOCTHU 370pPOBOro M 0Oe3omacHoro oOpasa >KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY U ICHUXHUYECKOMY 3JI0pPOBBIO,
OCO3HAHME IEHHOCTH COOTIOAICHUS MPaBHUJI 0€30MMaCHOT0 TIOBEACHHS MPU padOoTe C BEIECTBAMH,
a TaKKE B CUTYaLUsX, YTPOKAIOLIUX 310POBBIO U KU3HU JIFOAEH;

CIOCOOHOCTH IPUMEHSTh 3HAHUS, TIOIydaeMble IPH U3YUYEHUH XUMUH, AJIs peleHHs 3a/ad,
CBSI3aHHBIX C OKpYXKAloleW NPUPOJHOM CpPENOW, A MOBBIMIEHUS YPOBHS SKOJOTMYECKOU
KYJIBTYpBbl, OCO3HAHHUS ITTO0AIILHOTO XapakTepa HKOJIOTMYECKUX MPOOJieM M MyTel UX peleHust
IIOCPEACTBOM METOJIOB XUMHUHU, IKOJIOTMYECKOTO MBILIUIEHUS, YMEHUS PYKOBOJCTBOBATHCSI UM B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLIMAJIBHOM MPAKTHUKE.

METAINIPEIJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpenMeTHBIX pPE3YyJIbTAaTOB BBIIENSIOT 3HAYMMBbIE AT (OPMUPOBAHUS
MHUPOBO33peHUsI OOIICHAay4YHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUI, TUNoTe3a, (akT, cucTeMa,
MPOIIECC, IKCIIEPUMEHT U JIPYTO€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUHN U3 3THX IPeAMETOB (POpMUPOBATH MPEICTABICHUE O
LIEJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHHBepcaJlbHble ydeOHBbIe AEHCTBHs (TIO3HABATENbHBIE,
KOMMYHHUKAaTHBHBIE, PETyJISATHBHBIE), KOTOpblE OOECeunBarOT (OPMHPOBAHHE T'OTOBHOCTH K
CaMOCTOSITETbHOMY TUIAHUPOBAHHIO M OCYILIECTBIICHUIO YI€OHOH 1A TeTbHOCTH.

[To3HaBarenbHble yHUBEpCATIbHbBIE YUeOHbIE IEHCTBUSA

ba3oBele mornueckue NeUCTBUA:

YMEHMSI HCIOJIb30BaThb NPHUEMBI JIOTMYECKOIO MBIIUIEHUS IPU OCBOCHUM 3HAHUM:
PacKpbIBaTh CMbBICII XUMUYECKUX MOHATUN (BBIIENATH UX XapaKTepHbIe IPU3HAKHU, YCTAHABINBAThH
B3aMMOCBSA3b C JIPYTMMHU IOHSATHUSMM), HCIIOJIB30BaTh MOHATHUSA Ul OOBSICHEHHS OTICIBHBIX
(akTOB U SIBJIEHUH, BBIOMPATh OCHOBAHUS U KPUTEPUH JUTS KINACCUPUKALIMY XUMUYECKUX BEILIECTB
U XUMHUYECKHX PEaKIHi, yCTaHaBIUBAaTh NMPUUYMHHO-CIECICTBEHHbIC CBSI3U MEXAY OOBEKTaMH
U3Y4YEHMsI, CTPOUThH JIOTMYECKHUE PACCYXIEHUS (MHAYKTUBHBIC, NEAYKTHBHBIC, IO aHAJIOTHH),
JIeNIaTh BBIBO/IBI U 3aKIIIOUEHUS;

yYMEHHUE NPUMEHATh B MPOLECCE MO3HAHUS MOHATHUA (MPEAMETHbIE U METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHMHHU, NPEOOpPa3OBHIBATH IIMPOKO
IIpUMEHSIEMbIE B XMMHMU MOJEIbHBIC MPEACTABICHUSI — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTa),
XuMHueckas ¢opMmyla U ypaBHEHHME XHMMHUYECKON peakuu — TpU pelIieHuu YydeOHo-
[IO3HABATENIbHBIX 3a1ad, C Y4E€TOM OTUX MOJEIBHBIX IIPEJICTaBICHUNM BBIABIATH U
XapaKkTepU30BaTh CYLIECTBEHHbIE MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHYECKHUX BELIECTB U
XMMHUYECKUX peakiuil, BHIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJACTBEHHBIE CBS3U U
IIPOTUBOPEYHsSI B U3y4aEMBIX MPOLECCAX U SIBICHUSX.

ba3oBseie nccienoBaTenbCKUE IEHCTBHUS:



YMEHHE HCMOJIb30BaTh IMMOCTABIEHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTa IO3HAHUS, a
TAaKKE B KA4eCTBE OCHOBBI JJsi (DOPMHpPOBAHHUS THUIMOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHMUIA;

NpPUOOPETEHHNE OMBITA MO IUTAHUPOBAHHIO, OPTaHU3AIMH M TPOBEACHUI0 YYEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HA0MI0IaTh 32 XOJ0M IMPoIIecca, CaMOCTOSITENIbHO IPOrHO3UPOBATH €T0
pe3ynbTaT, (GOpMYyJIUpPOBAaTH OOOOIIEHHWS M BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHMsI, COCTABIISATh OTUYET O MpojeTaHHON padoTe.

Pabora ¢ madopmanmeii:

yYMEHHE BBIOMPATh, aHATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAITUIO PA3TUYHBIX BUI0B
1 (opM TIPEJICTABICHHUS, TTOYYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TTONYJISIPHAS TUTEpaTypa
XUMHYECKOT0 COACPIKaHMsI, CIPABOYHBIE TOCOOUS, pecypchl IHTepHETa), KpUTUYECKH OIICHUBATH
MIPOTUBOPEUHBYIO U HETOCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE MPUMEHSTh Pa3IMYHbIe METOIbI U 3aIIPOCHI TIPU MOUCKE U 0TOOpE MHPOPMAIUHU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOIMMBIX ISl BHIOJHEHHS Y4EOHBIX U TTO3HABATENbHBIX 3a/1a4
ONpEeNeNEHHOr0 THUIA, MPHOOPETEHUE OMbITa B OOJACTH WCIONB30BaHUS WH(GOpPMAIIHOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBJIaJIcHUE KYIbTYPOH aKTUBHOIO MCIOIB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHMAIBHYIO (HOpMY MpEICTaBICHUS
nH(poOpMaIMK ¥ WIUTIOCTPUPOBATH peEIlaeMble 3a/ladydl HECIOKHBIMU CXEMaMH, TuarpaMMmamu,
npyruMu popMaMu rpadyKu U UX KOMOMHAIUSMU;

YMEHHE HCIONb30BaTh M aHAIU3UPOBATh B MpoIlecce Y4eOHON W HccieloBaTeNbCKON
NEeSITeTLHOCTH HH(POPMAITHIO O BIUSHUU IPOMBIIIUICHHOCTH, CETBCKOI0 X03sHCTBA U TPAHCIIOPTA
HA COCTOSIHUE OKPYKAIOLLIEH IPUPOJHON CPEBL.

KommyHuKkaTuBHBIE yHUBEpCATIbHBIE YUeOHbIE IEHCTBUSA:

yMEHUsl 3aJaBaTh BOMNPOCHl (B Xoie Jauanora W (Wiau) JOUCKYCCHH) IO CYIIECTBY
oOcyxxgaeMol TeMbl, (OpPMYJIHPOBATh CBOU TPEUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI IPEICTABIATh MOTyYeHHbIC Pe3yabTaThl TO3HABATEILHOM JIEATEIHHOCTH B YCTHBIX
W THUCHBMEHHBIX TEKCTaxX; JelaTh IPE3CHTAIUI0 PE3YJIbTaTOB BBITOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J1abopaTOpPHOro OMbITa, Ja0OpaTOpHON pabOThI MO HCCIEIOBAHUIO CBOKCTB
BEIIIECTB, YU€OHOTO IIPOEKTA);

YMEHHsI Y4eOHOr'0 COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIbHOU H
WCCIIEIOBATEIbCKOM NIEATENbHOCTH MPU PELICHUH BO3HUKAIOIIMX MHpoOJeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB M COTJACOBAaHUSA MO3HMIHKA (00CYXACHHS, OOMEH MHEHUSMHU, «MO3TOBBIC
HITYPMbI», KOOPAUHALIMSI COBMECTHBIX JEUCTBUIA, ONpeeleHne KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJTHEHHOM pa0OTHI U IpyTHeE).

PerynsTuBHbIe yHUBEpCaAlIbHbIC YUEOHbBIE NEHCTBUSA:

YMEHHE CaMOCTOSITEIIBHO OMPEICIIATh eI ACITeIbHOCTH, TUTAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIIUPOBATh U MPU HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO JESATENBbHOCTh, BHIOMPAThH
HauOosee 3¢ heKTUBHBIE CITOCOOKI pelIeHUsT Y4eOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOATEIILHO
COCTaBJIATh UM KOPPEKTUPOBATH NMPEAT0KEHHBIN aITOPUTM JACHCTBUIA IIPU BHIOIHEHUH 3a/JaHUIN
C y4€TOM TIOJy4YeHHUsS HOBBIX 3HAHHK 00 M3y4aeMbIX OOBEKTaX — BENICCTBAX M PEAKIIHSIX,
OLIEHHWBATh COOTBETCTBHUE MOIYYCHHOTO pe3yibTaTa 3asBJICHHON 1I€TTH, YMEHHE UCIONb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIpe/IjlaraeMble B YCIIOBUU 3a/IlaHUH.

NPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOGHUIO 00S3aTENBHOTO COJCpKaHUS,
YCTaHOBJICHHOTO JlaHHOW (erepanpbHON pabouell TporpaMmoi, BBIICISIOT: OCBOCHHBIC

10



Oo0y4arolMMUCS Hay4dHble 3HAHHUS, YMEHHMS W CHOCOObI JeHCTBUM, creuuduyeckue s
MpeIMEeTHONW o0macTu «XWUMHUs», BUIBI JCATCIHLHOCTH IO IMOJYYCHHIO HOBOT'O 3HAHUS, €r0
WHTEpPIpEeTaINH, TPe0OPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX U HOBBIX CUTYalLIUSX.

K koHmy oOy4enus B 8 kiacce HpeJMETHBIE Pe3yJbTaThl HAa 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb C)OPMUPOBAHHOCTb y 00yUarOIUXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHUN: aTOM, MOJIEKYJa, XUMUYECKUN
3JIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh (OHOPOAHAS M HEOJHOPOA-
Hasi), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJISIpHasl Macca, KOJIMYEeCTBO Be-
LIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBas A0JISI XMMUUECKOI'0 3JIEMEHTA B COEIMHEHUH,
MOJISIpHBI 00BbEM, OKCHJ, KMCIO0Ta, OCHOBAHHE, COJIb, 3JEKTPOOTPHULIATEIILHOCTD, CTe-
NeHb OKHCIICHHS, XUMUYECKasl peaklus, KiacCu(puKanus peakuuii: peakiuu CoeauHe-
HUS, PEAKLIUU PA3JIOKEHUS], pEaKI[H 3aMELLCHHsI, peaKI[Ui 0OOMEHa, 9K30- U SHAOTEPMHU-
YeCKHe PEeaKIfy, TeIUIOBOH 2(PPEeKT peakiuuu, Sapo aToMa, HIEKTPOHHBIN CIOH aToMma,
aToOMHas opOuTallb, paJuyc aToMa, XUMHUYECKas CBA3b, NOJSPHAs U HEMOJspHas KOBa-
JICHTHAsI CBSI3b, NOHHAS CBSI3b, MOH, KATUOH, AaHUOH, PacTBOP, MaccoBasl J10Ji BEILleCTBa
(polLieHTHAsE KOHLIEHTPAIUs) B pacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKHUX ITOHATHI U IPUMEHATD 3TH I10-
HATUS IPU OMMCAHUU BELLECTB U UX NPEBPAIICHUI;

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUISl COCTaBJICHHs (POPMYJI BELIECTB U ypaBHeE-
HHUI XUMUYECKUX PEAKIINIA;

OIIPEIEIISATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENICHb OKUC-
JICHUS SJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX, IPUHAUIEKHOCTD BEIIECTB K ONpeeNEH-
HOMY KJIacCy COeIMHEHHH 1Mo (hopMysiam, BUI XMMUUECKON CBSI3U (KOBAJIECHTHAs U MOH-
Hasl) B HEOPraHMUYECKUX COEMHEHUSX;

packpsiBaTh cMbicha [lepuonnueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTPUPOBATH I10-
HUMaHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX MOJIO-
xeHus B [lepuoauueckoi cucreMe, 3aKOHOB COXPAHEHHs MacChl BEIIECTB, IIOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOI'O yU€HUs, 3aKOoHa ABOraipo;

OIUCBIBATh M XapaKTepu30BaTh TabMu4Hyt0 Gopmy Ilepuoauueckoil cucteMsl XumMuye-
CKUX 3JIEMEHTOB: pa3NyaTh MOHATHS «TJ1aBHas noArpymnmna (A-rpymnma)» 1 «11odoyHas
noarpynna (b-rpymnmna)», manblie 1 60JbIINE IEPUOJIBI, COOTHOCUTh 0003HAUYEHUS, KOTO-
prie umerores B Tabnuie «llepuoaunueckas cucrema xuMmuyeckux anemenTos /1. 1. Men-
JIeJIeEBay» C YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB
(cocTaB u 3apsij Aapa, 00IIee YUCIIO AIEKTPOHOB U PACIPEACIICHUE UX 10 3JIEKTPOHHBIM
CIIOSIM);

KJIacCU(UIMPOBATh XUMUYECKUE HJIEMEHTHI, HEOPIraHUYECKHUE BEIEeCTBA, XUMHUUYECKHE
peaknuu (10 YMCITY U COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY (-
bexry);

XapakTepu30BaTh (OMUCHIBATH) OOILIME XMMHUYECKHE CBOMCTBA BELIECTB PA3IUYHBIX
KJIaCCOB, MIOATBEPKAasl ONMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHHUM COOTBETCTBY-
IOIMX XUMHUYECKUX PEaKIIHM;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMOCTH OT UX Kau€CTBEHHOI'O COCTaBa, BO3-
MO>KHOCTH IIPOTEKAHUS XUMUYECKUX IIPEBPAILCHUN B Pa3IMYHbIX YCIOBHSIX;
BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MacCOBYIO
JI0JIF0 XUMHYECKOT0 3JIEMEHTA 10 (hopMysie COSAUHEHHS, MACCOBYIO JIONIO BEIECTBA B

pacTBope, MPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKON peakinu;
11



MPUMEHSTh OCHOBHBIC OINEPAIMU MBICIUTEIBHOW NESTEIbHOCTH — aHAJW3 M CHUHTE3,
cpaBHEHHE, 0000IeHHe, CHCTeMAaTH3alNI0, KIacCU(UKAIUIO, BBISIBICHUE MPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUISI U3YUEHHsSI CBOMCTB BEIIECTB U XUMHUECKUX PEaKITHii, ecTe-
CTBEHHO-HAy4YHbBIE METOBI TO3HAHUS — HAOII0ICHNE, U3MEPEHNE, MOJICTUPOBaHHE, IKC-
MEPUMEHT (peasbHbII U MBICJICHHBIN);

CIIeZIOBaTh MPaBHJIAM TOJIb30BAHUS XUMUYECKOW MOCYA0H 1 JIabopaTOpHBIM 000pyIO-
BaHUCM, a TAKKC IIpaBUJIaM 06pa1ueHH51 C BCHICCTBAMU B COOTBCTCTBUH C MHCTPYKIIU-
SIMU TIO BBITTOJTHEHHUIO JTA00OPATOPHBIX XUMHUECKUX OMBITOB MO MOJYYSHHUIO U COOMpa-
HUIO Ta3000pa3HBIX BEIIECTB (BOJIOPOJA M KHUCIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C
onpeneIEHHON MacCOBOM JI0JIel pacTBOPEHHOIO BEUIECTBA, INIAHUPOBATh U IPOBOIUTH
XUMHAYECKHE SKCTIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIIOT C IIOMO-
IIBI0 UHIUKATOPOB (JJAKMYC, (eHONPTaICHH, METUIOPAHXK U APYTHE).

K xonny obyuyenuss B 9 kiiacce mpeaMmeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb c()OPMUPOBAHHOCTh y 00yUaIOIUXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHN: XUMUYECKHUI 3JIEMEHT, aTOM, MO-
JIeKyJla, UOH, KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CIOYKHOE BELIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCJIEHUS, XMMHUUYECKas peakUus, XMUMHYecKas
CBSI3b, TETNIOBOI AP PEKT peaKlnu, MOJIb, MOJIIPHBIN 00bEM, PacTBOP, HJIEKTPOJIUTHI, He-
AEKTPOIUTHL, SJCKTPOIUTHUECKAs AUCCOLMALINS, peaKIIM HOHHOTO 0OMeHa, KaTanu3a-
TOp, XMMHUYECKOE PaBHOBECUE, 0OpaTUMbIE U HEOOpaTUMbIE PEAKLIMH, OKUCIUTEIbHO-
BOCCTAHOBUTEIILHBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTEND, OKUCIEHUE U BOCCTaHOB-
JIEHUE, aJUIOTPONHUs, aM(POTEPHOCTh, XUMUYECKas CBSI3b (KOBaJIEHTHAs, NOHHAS, METaJ-
JIUYECKast), KpUCTAIIINYecKasl peIETKa, KOPPO3Usl METAIUIOB, CIIJIaBbl, CKOPOCTb XUMH-
YECKOW peakluu, mpeaesbHo qonyctuMas konuentpanus [IJIK BemiecTsa;
WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHUX MOHATHI U MPUMEHAThH 3TH I10-
HATHS IPU OMMCAHUU BEILIECTB U UX MPEBPALLCHUN;
HCIOJIB30BaTh XMMHUECKYIO CUMBOJIMKY JJISl COCTaBJIEHUs (POPMYIT BEIIECTB U ypaBHe-
HHUM XUMUYECKUX PEAKLNN;
OIpPEAENATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XMMHUUYECKHX 3JIEMEHTOB B COEJIUHE-
HUSX Pa3IMYHOr0 COCTaBa, IPUHAUIEKHOCTD BEIIECTB K OIPEICIEHHOMY KIIaCCy COEM-
HeHu# 1o Gopmysam, BUJ XUMUUYECKON CBSI3U (KOBAJCHTHAs, MIOHHAS, METAJUIMYECKas )
B HEOPraHWYECKUX COEIUHEHMSX, 3apsii MOHA 10 XUMHUYECKoW ¢opMmylie, XapakTep
Cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKUX COCOUHEHUN, TUI KPUCTAILIMYECKON pe-
LIETKU KOHKPETHOT'O BEILIECTBA;
packpsiBaTh cMbich [lepuonnueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMaHUe: OMUCHIBATh U XapaKTepu3oBaTh TabiuuHyto ¢opmy Ilepuonnyeckoit
CUCTEMbl XMMHYECKUX DJIEMEHTOB: pa3inyarh IOHATUS «IJaBHas moarpymma (A-
rpynmna)» u «mmobounas noarpymnmna (b-rpymnmna)», manbie 1 60nblIne TEPUOABI, COOTHO-
CUTbh 0003HaUYEHHU S, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabIUIIE, C YMCITOBBIMU XapaK-
TEPUCTHUKAMU CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsiz sapa, odlee
YHUCJIO AJICKTPOHOB W PaCTpeie]ICHUE X IO AJICKTPOHHBIM CIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB M UX COCAUHEHMM B Ipeaeiax Ma-
JIBIX MIEPUOJIOB U TJIABHBIX MOATPYIII C YUETOM CTPOEHHUS HX aTOMOB;
KJIaCCU(PUIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUYECKUE BELECTBA, XUMUYECKHE
peakiuu (1o YUCIy U COCTaBY YYaCTBYIOUIMX B pEaKIMU BEHIECTB, MO TEIJIOBOMY (-
(bexTy, 10 U3MEHEHUIO CTETIeHEeH OKUCIICHHSI XUMHYECKHIX 2JIEMEHTOB);
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XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U crieupruIecKie XUMUYECKIE CBOMCTBA MPO-
CTBIX U CJIOKHBIX BEILIECTB, MOATBEPKAAsl OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U MOH-
HBIX YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

COCTaBIIATh YPABHEHUS SJICKTPOIUTUYECKON AUCCOIMALMMN KUCIIOT, IIEJIOYEe U COJeH,
MIOJIHBIE U COKpAIllEHHbIC YPABHEHUS peaklil HIOHHOrO 0OMeHa, YpaBHEHHS PEeaKLui,
MTOATBEPIKJAOIINX CYIIECTBOBAHUE MEHETUYECKOM CBSA3M MEX]y BEIIECTBAMU pa3iiny-
HBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIUN TOCPEACTBOM CO-
CTaBJICHUS AJIEKTPOHHOI' O OajlaHCca ITUX PeaKLuil;

MIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHU S, BO3MOKHOCTH IPO-
TEKaHUsI XMMUYECKUX MPEBPALIEHUN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BELIECTB, MAaCCOBYIO
JIOJTI0 XUMHUYECKOT0 3JIeMEHTa 110 popMylie COeAUHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON pEaKIINu;

cOOJIO/IaTh TIPaBHIIA TIOJB30BAHUSI XMMHUECKOM MOCY/ 10 1 1abopaTOpHBIM 000pya0Ba-
HUEM, a TaK)Ke MpaBuiia oOpalleHus ¢ BEIIeCTBaMU B COOTBETCTBUU C MHCTPYKIUSMU 1O
BBITOJIHEHHIO JIAOOPATOPHBIX XUMHYECKHX OIBITOB IO MOJYYSHHUIO U COOMPAHUIO Ta30-
00pa3HBIX BEIIECTB (aMMHAaKa U YTJIEKHUCIIOro ra3a);

MPOBOAUTH PEAKLIMH, MOATBEP/KAAOIIME KAUECTBEHHBIM COCTAaB Pa3JIMYHbIX BEUIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpOMUL-, HOAUA-, KapOoHat-, pocdar-, cumu-
Kat-, cynbdar-, THAPOKCHUI-NOHBI, KATHOHBl aMMOHHS W MOHBI U3YYCHHBIX METaJIIOB,
MPUCYTCTBYIOIIKE B BOJIHBIX PACTBOpPaX HEOPraHUUECKHUX BEIIECTB;

MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBbHOCTH — AHAIU3 U CUHTE3,
CpaBHEHHE, 0000I1IeHNE, CUCTEMATU3ALIUIO, BBISIBIEHUE TPUUUHHO-CIIEACTBEHHBIX CBS-
3eil — U1 U3Y4EeHHs] CBOMCTB BEUIECTB U XUMHUYECKUX PEaKLUi, €CTECTBEHHO-HAYYHbIE
METO/Ibl TIO3HAHUS — HAOJI0JICHHE, U3MEPEHNE, MOICIIMPOBAHNE, IKCIIEPUMEHT (pealib-
HBII ¥ MBICJIEHHBII).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHnue
Ne IpakTuyec | (undppoBkie)
pa3aesioB H TeM KonTpoubnbie
n/n Bcero KHe o0pa3oBaTte/bHbIE
NMPOrpaMMbIl padoThI
padoTbI PECYPChI
Pa3nea 1. [leppoHayanbHble XUMHUYeCKHE OHATHS
XuMUs — BaKHas
obnactb
11 €CTECTBO3HAHUS U 5 9 bubnuoreka [JOK
' MPaKTHYECKOH https://m.edsoo.ru/7f41837c
JEeSITEIbHOCTU
YyelioBeKa
BemectBa n
1.2 XI/III\I/III/I‘ICCKI/IG 15 1 bubmorexa LOK
' https://m.edsoo.ru/7f41837c
peaxkuuu
Htoro mo pazneny 20

Pa3znes 2. BaxuHeiinmue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bosnyx. Kucnopon.

bu6mmoreka [JOK

2.1 Honsmue 06 6 https://m.edso0.ru/7f41837c
OKCcHIax
99 Bonopon.Ilonstue 8 1 bu6moreka [JOK
' 0 KHUCJIOTax U COJISIX https://m.edsoo.ru/7f41837c
Bona. PacTBopsi.
bubmmoreka [JOK
2.3 Honstrne 06 S 1 1 https://m.edsoo.ru/7f41837¢c
OCHOBaHUSIX
OCHOBHBIE KJ1aCCHI
2.4 HEOPTaHUYECKUX 11 1 1 Bubmorexa LOK
' P . https://m.edsoo.ru/7f41837¢c
COEIMHEHNH
Hroro mo pazneny 30

Pasznea 3. [lepuoauyeckuii 3axon u [lepuoagnueckas cucrema xumuueckux 3jaementos /. U.
MenpeneeBa. CTpoeHue aToMOB. XUMHYeCKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiuu

3.1

[Teproguueckuit
3aKOH U
[Tepuoguueckas
cHCTEeMa
XAMUYECKHUX
anemeHToB /l. U.
Menneneesa.
Crpoenue aroma

bu6moreka [JOK
https://m.edsoo.ru/7f41837c



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

XuMu4eckas CBS3b.

39 OKHuCIUTENHbHO- 8 bu6moreka [JOK
BOCCTaHOBHUTEIIbHBIC https://m.edso0.ru/7f41837¢
peaxiuu

bub6munorexa [JOK
Hroro no pasaeny 15 https://m.edsoIo_Fru/7f41837c
PesepBHOE BpeMmst 3 bubmiorexa [TOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO
YACOB I1O 68
ITPOT'PAMME
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9 KJIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue
(uu¢ppossbIe)
n/ | pa3jgeiaoB M TeM Bcer | KourtpoasH IpakTHyeck
oOpa3oBaTe/bHbIE
n NporpamMmbl 0 ble padoThbI ue padoTbl
pecypchl
Pa3znes 1. BemecTBo M XUuMH4YecKne peakiumn
[ToBTOpEHME N
yriryosiaenue bubmmoreka [TOK
1.1 3HAHWI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pa3nenoB Kypca 8 36
KJ1acca
OCHOBHEIE
3aKOHOMEPHOCTHU bubnnorexa LIOK
1.2 p 4 https://m.edsoo.ru/7f41a6
XUMHUYECKAX 36
peakuuii _
DIEKTPOIUTUYECK
asi IACCOIIAALIHS. bu6nuoreka [JOK
1.3 XHUMHUYECKHUE 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Wroro mo pazneny 17
Pa3znen 2. HeMeTa/LlIBI M HX COeTUHEHHUS
Oo6mas
XapaKTEPUCTHUKA
T —— bu6nuoreka [JOK
2.1 4 1 https://m.edsoo.ru/7f41a6
sneMmenToB VIIA- 36
TPYIIIBL o
T"ajorens!
O061mmas
XapaKkTepUCTUKa
N bu6mmoreka [JOK
2.2 6 https://m.edsoo.ru/7f41a6
siieMeHToB VIA- 36
rpynmnsl. Cepa u eé T
COEIUHEHUS
OO0as
XapaKTePUCTHUKA
XUMHYECKUX Bbubnuoreka [JOK
2.3 3eMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a6
rpymmbl. A30T, 36
dochop n ux
COENMHEHUS
OO0as
N ADAKTEDHCTHKA bubmuoreka IJOK
2.4 P p 8 1 2 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 6
sneMenToB IVA- -
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IPYIIBL. YTIEpon
Y KPEMHHU U UX

COCIMHEHUSI
Hroro o pasnery 25
Pa3znea 3. MeTajibl M UX COeTUHEHUS
OO6mume cBolicTBa Bubmiorexa TOK
3.1 4 https://m.edsoo.ru/7f41a6
METAaJIJIOB
36
Baxmnetimmue bubmuoreka [JOK
3.2 METaJIIbI U UX 16 1 2 https://m.edsoo.ru/7f41a6
COCITMHEHMS 36
HWroro mo pazneny 20
Pa3znen 4. Xumus 4 OKpy:Kaoas cpeaa
BemecTBa n bubmuoreka [JOK
4.1 MaTepuaisl B 3 https://m.edsoo.ru/7f41a6
KU3HH YeJI0BEKA 36
HWroro o pazneny 3
bubnmoreka [JOK
PesepBHOE Bpems 3 1 https://m.edsoo.ru/7f41a6
36
OBUIEE
KOJIMYECTBO YACOB 68 5 7
1O ITPOI'PAMME
OnepaTtop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO 17
MYHUUUNAJIbHOE BHODKETHOE OBLLLEEOBPA3OBATEJIbHOE 14.01.26 09:42 Ceptudukat 2748B611538F4A070DDF6B5A13089B26

YYPEXXAEHUE "NEHNHCKASA CPEAHAA OBLLLEEOBPASOBATEJ/IbHAS LLKOJIA (MSK)
HOBOLUELUMUHCKOIO MYHULIMMNAJIbHOIO PAMOHA PECMNYBJZINKN
TATAPCTAH", Banacees Bnagumup 'puropbesud, ipektop
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