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Pabouyast nporpaMmma no yue0HOMy npeaMeTy «XHMHS» HA YPOBeHb OCHOBHOI'0 0011ero 00pa3oBaHMs COCTABJIEHA ¢ y4eTOM padoyeii MpOorpaMMbl BOCITUTAHMS.
BocnuraTenbHbINH NOTEeHIMAJ JAHHOI0 Y4eOHOI0 NpeaMeTa odecnednBaeT pean3alnio 0/1aronpUATHLIX YCJOBHIl VISl PA3BUTHS COLMAJIBHO 3HAYUMBIX OTHOLLCHMIA
00y4yaroLuXxcsl ¥ NpekIe BCero LeHHOCTHBIX OPUEHTHPOB (LieJIeBbIX IPMOPUTETOB):

e x cBoemy OtedecTBy, cBOeH Manoil 1 OoibInoi PoguHe kak MecTy, B KOTOPOM YeJIOBEK BBIPOC M MO3HAJ NEPBbIE PaloCTH U HEyAauH, KOTopas 3aBeliaHa
eMy MpeaKaMH U KOTOPYIO HY>KHO oOeperarb;
K IIPUPO/JIE KaK UCTOUHUKY KU3HU Ha 3eMJI€, OCHOBE CaMOT0 €€ CYILIECTBOBaHMS, HYKJAIOLIEICs B 3aIIUTE U IOCTOSIHHOM BHUMAHUHU CO CTOPOHBI YEJI0BEKA;
K 3HAaHMUSAM KaK MHTEUICKTYaJbHOMY pecypcy, oOeclieunBaronieMy Oyyliee 4eloBeKa, Kak pe3ysbTaTy KPONOTIMBOTO, HO yBIIEKATEILHOTO Yy4eOHOTO
TpyZna;
K 3JI0POBbIO KaK 3aJI0Ty JI0JTrOM U aKTUBHOM KU3HU YeJIOBEKa, €ro XOPOILIEro HaCTPOCHU M ONTUMUCTHYHOIO B3IJIA1a HA MUP;
K OKpY>KaroIIMM JIFOASIM Kak 0€3yCI0BHOM 1 a0COIOTHOM LIEHHOCTH, KaK PaBHOIPABHBIM COLIMAIbHBIM IapTHEPaM, C KOTOPIMHU HEOOXOJUMO BBICTPauBaTh
N00posKenaTesIbHble U B3aUMOIIOIEP)KUBAIOLINE OTHOILICHHS], JAIOIUe YeIOBEKY PaJoCTh OOLIEHHS U MO3BOJISIONINE H30eraTh YyBCTBa OJJUHOYECTBA;

® K caMuM ce0e Kak X035eBaM CBOCH Cy1b0bl, CaMOOIPEACISIONIMMCS U CAMOPEATTU3YIOIUMCS JIMYHOCTSAM, OTBEUYAIOIIUM 3a CBOE COOCTBEHHOE OyayLiee.

Conep:xanue yueoHoro npeamera "Xumus'"
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YPOBeHb — 0a30BbIii

IlepBoHavabLHBbIE XUMHYECKHE TOHATHS

[Tpenmer xumuu. Posb XMMUU B J)KU3HU yYeloBeKa. XUMUS B cucTeMe Hayk. Tena u BemecTBa. PU3nueckrue CBOMCTBA BELIECTB. ArperaTHOe COCTOSIHUE
BenlecTB. [loHsTHE 0 MeTOaX MO3HAHUS B XUMHUU. UncThle BemecTBa U cMecH. CriocoObl pa3iesieHus: CMecei.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 37IeMEeHThI. CHMBOJIBI XUMUYECKUX IEMEHTOB. [IpocThie U CII0KHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (opmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBAa cocTaBa BemiecTB. OTHOCHTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBas /10J11 XMMUYECKOTO 3JIEMEHTa B COEJTUHEHUU.

KonnuectBo BemectBa. Monb. MonsipHast macca. B3auMocBs3b KonMuecTBa, Macchl M 4ucia CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rsl no dopmynam
XUMHAYECKUX COSTMHEHH.

du3nuecKkue U XUMUYECKHE SBICHUS. XMMHUYECKas peakius U e€ pU3HaKU. 3aKOH COXPaHEHHUSI MacChl BENIeCTB. XUMHUUecKue ypaBHeHus. Kiraccndukarms
XMUMUYECKHUX peakIuil (COeAMHEHUs, Pa3IoKEeH!s, 3aMellIeHus, 0OMeHa).

Xumuueckuii IKcnepumenm.

3HAKOMCTBO C XUMHYECKOH MOCY 101, MpaBuUiIaMH padoThI B 1a00paTopuu 1 MpuéMamMu oOpalieHus ¢ 1abopaTOpHbIM 000PYI0BaHHEM, U3yUEHHUE U ONTUCAHHE
(bu3nyecKrux CBOWCTB 00pa3lioB HEOPTaHUYECKUX BEIECTB, HAOM0eHIe PU3nYecKuX (IUIaBlieHne BOCKa, TassHUE JIbJ]a, paCTUpaHuE caxapa B CTyIKe, KUTIEHUE U
KOHJIEHCAlUs BOJIbl) 1 XUMUYECKHX (TOPEHHE CBEUH, IPOKATMBAHUE METHON POBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIIOTO) SIBJICHUH, HAOII0JEeHUE U ONMCaHNe
NPU3HAKOB NMPOTEKAHUS XUMHUYECKHX PeakIuii (pa3iokeHHe caxapa, B3auMOACHCTBHE CEPHOW KHCIIOTHI C XJIOpUAOM Oapusi, paszioxenue ruapokcuna meau (1)
NP HarpeBaHWH, B3auMOJCHCTBHE >kene3a ¢ pactBopoMm comu Meau (ll), m3ydeHue crmocoOOB pasnmeneHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (QUILTPOBAHUE,
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BbINApUBAaHUE, JUCTWUIALMSA, XpoMartorpagus, MPOBEAECHHWE OYMCTKU IOBApEHHOW CONM, HAOJIOJEHHE M OINHCAaHHE pe3yJIbTaTOB IPOBEJICHHS OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHUE MOJENIEH MOJIEKYT (IIapOCTEP>KHEBBIX ).

Baskueiilmue npeacTaBUTe M HEOPraHUYECKHUX BelleCTB

Boznyx — cmech rasos. Cocras Bo3zayxa. Kuciaopoa — anemeHT u npocroe BemiectBo. HaxoxzaeHnue kuciopoja B npupoje, GU3N4YecKkue U XUMHUUECKUe
cBolicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenne kucnopoa. CriocoObl osryueHust KUCI0poaa B 1a00paTOpUU U TPOMBIIIIIEHHOCTH. KpyroBopot kuciopoja
B ipupoze. O30H — ajutoTponHas MoAU(UKALUS KUCIOPOIa.

TernoBoit 3pPeKT XUuMUUECKON peakIiy, TEPMOXUMUYECKUE YPAaBHEHHS, YK30- U SHAOTEPMHUECKUE peakiuu. TOIIMBO: yroib U MeTaH. 3arpsi3HeHue
BO3/yXa, YCUJIEHUE TapHUKOBOro 3¢ (deKTa, paspylieHHe 030HOBOTIO CJIOSL.

Bopnopon — anement u npocroe BeniectBo. HaxoxxaeHue Bogoposa B pupoie, Gu3ndeckue 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI MOTy4YEHUs.
Kucnorsl u conu.

Mossipubliit 00bE€M ra3oB. Pacy€Tsl 10 XMMUYECKUM ypaBHEHUSIM.

dusnyeckue cBorcTBa Boabl. Boja kak pacrBopurens. PactBopsl. HacsllieHHbIE M HEHACHIILIEHHBIE PACTBOPBL. PacTBOpUMOCTS BelecTB B Boje. MaccoBas
JI0JIs1 BellecTBa B pacTBOpe. XHMMHUYECKUE CBOMcTBa BoAbl. OcHOBaHusA. Posib pacTBOpOB B IPHUpPOJAE M B JKU3HM uelnoBeKka. KpyroBopoT Boabl B NPUPOAE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coeamneHwit. Oxkcuapl. Kiaccmdukamuss okcuaoB: coseoOpasyromiye (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) U
HecoseoOpasyronme. Homenknarypa okcujoB. @usnueckue U XMMHYECKHEe CBOMCTBA OKCHIOB. [losryueHne okCu1oB.

OcnoBanus. Knaccudukanus ocHoBaHMM: LIENOYM M HepacTBOpUMbIE OCHOBaHMs. HomeHkiarypa ocHoBaHMH. Du3MuUECKHMEe M XMMHMUYECKHE CBOMCTBA
ocHoBaHMi. [TonyueHre OCHOBaHUI.

Kucnotsl. Knaccudukauus xucnor. Homenknarypa kucinor. @uznyeckue U XuMudeckue cBoricTBa kuciot. Psag aktuBHoctu Metamno H. H. bekerosa.
ITonmyuyenue KUCIIOT.

Comu. Homenkunarypa coneil. @uznueckne 1 XuMudeckue cBorctsa coseil. [lonmydyenne coneit.

I'eneTn4eckas CB3b MEXKIYy KIaCCAMH HEOPIaHUYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpe/IeNIEHUE COJIEpKaHMUs KHUCIOpo/ia B BO3JlyXe, OJMyYeHHe, cCoOOMpaHue, paclio3HaBaHUE U U3yYeHHE CBOWCTB KUCIIOpOJa, HAabIoAeHe
B3aMMOJICHCTBHS BEILIECTB C KUCIOPOIOM U YCIOBUSI BOBHUKHOBEHHUS U MPEKpaIleHusi ropeHus (Imoxapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCHJIOB U OMHMCAaHUE UX
CBOWCTB, IOJIyue€HHE, COOMpaHue, paclio3HaBaHME U M3y4YeHHE CBOMCTB Bojopoja (ropeHue), B3aumoeictsue Bojgopoaa ¢ okcuaom meau (1) (Bo3moxHO
HCIIOJIb30BaHUE BUEOMaTepUasoB), HaOI0eHHe 00pa3lioB BEIIECTB KOJIMUYECTBOM 1 MOJb, HcCIeI0BaHUE 0COOEHHOCTEW PACTBOPEHUSI BEILECTB C PA3IUYHON
PacTBOPUMOCTHIO, IPUTOTOBJICHUE PACTBOPOB C OMPENEIEHHON MAaCcCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOJIBI C METaUIaMH (HATpUEM H
KaJbIMeM) (BO3MOXHO HCIIOJIb30BaHUE BHUIEOMATEPHAJIOB), UCCIIEI0BaHUE 00pa3I[0B HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOMIOIEHNE U3MEHEHUS
OKpAacKy MHAMKATOPOB B PacTBOpax KHCJIOT U IIeJo4el, nu3ydeHue B3aumojeiicTBusa okcuaa meau (ll) ¢ pactBopom cepHOM KHCIOTHI, KUCIOT ¢ METaJUIaMH,
peakuil HeUTpaNu3alnu, OJy4YEeHNEe HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHNE OJJTHOTO METAJIJIa IPYTUM M3 pacTBOpa COJIM, PEIICHHE SKCITEPUM EHTAIIBHBIX 3a/1a4
1o Teme «BaxkHeumme Kinacchl HEOPraHNYECKUX COCTUHEHUIN.



Iepuonuveckuii 3akon u Ilepuogmueckass cucrema xumudeckux 3jaemeHToB JI. M. MenneneeBa. CtpoeHue aTomMoB. XMMHYECKasi CBS3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIE PEeAKINH

[TepBbie MOMBITKH KIaCCU(DUKANMA XUMHUYCCKUX 3JEMEHTOB. [IoHATHE O Ipymnmax CXOJIHBIX AJIEMEHTOB (IIEIOYHBIC W MICIIOYHO3EMEIbHBIC METAJLIBI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOPbIE 00pa3yl0T aM(pOTEpHbIE OKCU/IBI U THIPOKCH/IBI.

[lepuoanueckuii 3akoH. Ilepumonmueckas cucrema xumudeckux snemeHToB [I. U. MenneneeBa. Koporkomepuoanas u amuHHONEpHogHas (Gopmbl
[Tepuoanueckoit cucrempl xumuueckux aemeHToB . M. Menneneesa. Ilepuoasl u rpymnmbsl. U3NYECKUN CMBICIT IMOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOAA U
TPYIIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocTtaB aToMHBIX sifiep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YeK aToMOB MEpBbIX 20 XMMHYECKHUX AJIEMEHTOB
[Tepuoauueckoii cucremsl [. . MenneneeBa. XapakTepuCTHKa XMMUYECKOTO AJIEMEHTA MO ero nosioxkenuto B [lepuoandeckoii cucreme /1. I. Mennaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJIyCca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAJUIMUECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYIINaM U IepUOIaMm.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB JUIsl pa3BUTHs HayKu U npakTuku. JI. . MenaeneeB — yuéHblil u
IpaKJaHUH.

Xumuueckas cBsi3b. KoBaneHTHast (osipHasi U HETIOJIPHAs) CBsI3b. DIEKTPOOTPUIIATEILHOCTh XUMHUUECKHUX 3JIeMEHTOB. VIOHHAsI CBSI3b.

Crenenb okucienusi. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporiecchl OKucieHns: 1 BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpas3IoB BELIECTB METANIOB M HEMETAIJIOB, B3aMMOACHCTBHE THJIPOKCHIA IIMHKA C PAacTBOPAMU KUCJIOT W IIEeNOYel, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOLINX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil (TOpeHue, peakliuy pa3ioKeHUs, COSTUHEHUS).

Meoswcnpeomemmnwie ceasu

Peanuzarust MeXmpe IMETHBIX CBSA3EH MPU U3YUYCHUH XUMHUH B 8 KJIACCE OCYIIECTBIISIETCS YEPE3 UCTIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHATHH,
TaK ¥ MOHATHM, SBJISIFOIIUXCSI CUCTEMHBIMU JIJIs1 OT/I€IbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKJIA.

OO1Iue ecTecTBEHHO-HAYUYHBIC MOHSATHUS: HAY4HBIN (DakT, TUMOTE3a, TEOPHs, 3aKOH, aHAJINU3, CHHTE3, Kilaccu(HKaius, NepuoAUYHOCTb, HaONIO/IEeHNE,
SKCIIEPUMEHT, MOJIEIMPOBAHKE, U3MEPEHUE, MOJIENb, SIBICHHUE.

®dusnka: MaTepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKITU, U30TOTBI, PAJHOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKHM 3apsi/l, BEIIECTBO, TEN0, 00BEM,
arperaTHoe COCTOSIHHE BEIeCTBa, ra3, PU3nYecKue BeTNYHHbI, €IUHUIBI U3MEPEHUS, KOCMOC, MJIaHeThl, 3BE3/1bI, COHIIE.

buonorus: porocunTes, npixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIaeMbIe, TOTLITUBO, BOJHBIE PECYPCHI.
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YPOBeHb — 0a30BbIil
BelIIeCTBO U XUMHYECCKad peakuus

HepI/IO,Z[I/I‘-ICCKI/Iﬁ 3aKOH. Hepno;u/lqecxaﬂ CUCTEMAa XUMHNYCCKHX DJICMCHTOB I[ H. Mengeneena. CTpOCHI/IC aTOMOB. 3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMICTB
XUMHUYCCKUX 3JICMCHTOB IICPBLIX TpéX NepruoaoB, Kajivd, KaJlblIUd U UX CO€IUHEHHMI B COOTBETCTBHUHU C IIOJIOKECHHEM JJIEMEHTOB B HepnonnquKoﬁ CUCTEMC U
CTPOCHUEM HUX AaTOMOB.



CrpoeHnue BeniecTBa: BUIbl XUMUYECKOM CBSA3H. THIIBI KPUCTAIUIMYECKHUX PEIMIETOK, 3aBUCHUMOCTDb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKU U
BHUJIa XUMUYECKOU CBSI3H.

Knaccugukanus 1 HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB. XMMHUECKUE CBOWCTBA BEIIECTB, OTHOCSIIUXCSA K PA3JIMYHBIM KJIaccaM HEOPraHHYECKHUX
COEIMHEHMH, TEHETUYECKAsl CBSI3b HEOPTAHUYECKUX BEIIECTB.

Krnaccudukanusa XuMu4ecKkux peakiuii Mo pa3IudyHbIM MPU3HaKaM (110 YUCIY U COCTaBy YYacCTBYIOIIMX B PEaKIMU BEIIECTB, 110 TEIIIOBOMY 3 deKTy, 1o
M3MEHEHHIO CTETICHEH OKMCIICHUS] XUMUYECKUX 3JIEMEHTOB, 110 00PaTUMOCTH, 110 yYaCTHIO KaTajau3aTopa). K30- U SHIOTEPMUUYECKHE PEAKIH, TEPMOXUMHUYECKUE
YPaBHEHHS.

[TonsTre o ckopocTu XuMHUYecKoil peakiuu. [lonstue 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUECKHUX peakiusix. [loHsTHe 0 rOMOTeHHBIX U FeTepOreHHBIX
peakuusx. [lonarue o xartanuze. [lonsTne 0 XuMHUyeckoM paBHOBeCHU. PAKTOPBI, BIUAIOIINE HA CKOPOCTh XMMHUYECKON PEAKIMU U MOJ0KEHHE X UMUYECKOTO
paBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLMM, DJIEKTPOHHBIN OalaHC OKHUCIUTENbHO-BOCCTAHOBUTENBbHOM peakuuu. CocTaBieHUE ypaBHEHUI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUIl C HCMOIB30BAHUEM METOIa SJIEKTPOHHOT0 OanaHca.

Teopus 31E€KTPONUTUYECKON AUCCOLMALIMU. DIEKTPOJIUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHMOHBL. MeXaHN3M JUCCOLMAIMU BEIECTB C Pa3IMYHbIMUA BUIAMU
XUMHAYECKOH cBsi3u. CteneHp aucconuanni. CHIbHBIE U CIIa0bIe SJIEKTPOIUTHI.

Peaknum norHOro oOMeHa. Y CIOBHSI MPOTEKAHMS PEAKIIMi MOHHOTO OOMEHA, MOJIHBIC W COKpalICHHBIC HOHHBIC YpaBHEHUS peaknuil. CBOHCTBA KUCIIOT,
OCHOBAHUU U COJIEH B CBETE MPECTaBICHUN 00 AIIEKTPOIUTUUECKON Auccoruanii. KauecTBeHHbIe peakiui Ha HOHbIL. [IoHATHE O THAPOIN3Ee CONEH.

Xumuueckuii 3xcnepumenm:

O3HAaKOMJIEHHE C MOJIETSIMU KPUCTAUIMUECKUX PEIIETOK HEOPTaHWYECKHX BEIIECTB — METAJNIOB U HEMETAJIOB (rpadura U anmasza), CJIOKHBIX BELECTB
(xJ0puaa HaTpUsl), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakluy OT BO3JEHUCTBUS Pa3IMYHBIX (PaKTOPOB, UCCIEAOBAHUE AJIEKTPONPOBOJHOCTU
PacTBOPOB BEIIECTB, MPoLiecca IUCCOLUAIMU KHCIIOT, IIeJI04el U coleil (BO3MOKHO MCII0JIb30BaHHE BUIEO MAaTEPHAIIOB), IPOBEIEHHUE OIBITOB, MJUTFOCTPUPYIOIINX
MpU3HAKA TPOTEKAHUS peakiuii HOHHOro oOMeHa (0Opa3oBaHME OCa/Ka, BBIACNEHHE ra3a, OOpa3oBaHHE BOJIbI), OMBITOB, WUTFOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUi (FOpeHHe, peaklUU pa3jokKEeHUs, COECTUHEHMs), pacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C IMOMOIIBIO
Ka4ECTBEHHBIX PEAKLUI HAa NOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtanbl 1 UX cOeAUHEHUS

OOmiast xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIe cTeneHHU okucieHus. CTpoeHne u (U3NUecKue CBOMCTBA MPOCTHIX
BEILIECTB — raJloreHoB. XMMUYECKHUE CBOMCTBA HA TPUMEPE XJIopa (B3aUMOACICTBUE C METAJIIaMU, HEMETAIJIaMU, I1ieJIouaMu). XitopoBoaopoA. CossiHas KUCIIOTa,
XUMUYECKHE CBOMCTBA, ITOJIyYEHUE, TPUMEHEHNE. [[elicTBHE XJIOpa U XJIOPOBOIOPOA Ha OPTaHU3M YeIoBeKa. BaxkHenme XJIopuasl 1 MX HaX0XKJACHUE B IPUPOJIE.

O6mras xapaktepuctrka 35eMeHTOB VIA-rpyribl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHbIE CTeneHn okucaeHuss. CTpoeHue u Gu3nIecKrue CBOMCTBA
MIPOCTHIX BEIIECTB — KMUCIOPO/a U Cephl. AJUIOTPOIHbIE MOIU(PUKAIIMH KUCIOPOa U cepbl. XUMHUYECKHE CBOMcTBaA cepbl. CepoBOJOPO/I, CTPOCHHUE, (hru3nueckue u
XUMHYECKHe CBoOMcTBa. OKCHABI Cephl KaK MPEACTABUTENN KHCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3MUECKHEe M XUMHYECKHE CBOWcTBa (0OIIHe Kak
MpeICTaBUTENs Kjlacca KUCIOT U crneuuduueckue). XUMHUUYECKUE PEaKIMH, JIEKAIIMe B OCHOBE IMPOMBIIUIEHHOTO Croco0a MOJYyYeHUs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoit kucnoThl. Con cepHON KUCIOThI, KAUeCTBEHHAs peaklus Ha cyib(ar-uoH. HaxoxxaeHue cepbl ¥ €€ COeAMHEHUH B Ipupojie. XUMHUECKOoe
3arpsi3HEHUE OKPYXKAIOIIEH cpelbl COSTMHEHUSIMU Cepbl (KUCIOTHBIE T0K/H, 3arpsS3HEHUE BO3yXa U BOJJOEMOB), CIIOCOOBI €T0 Mpel0TBPAILECHHS.
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OOmias xapakTepucTuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTENIEHU OKUCIIEHUS. A30T, pacCIpOCTpaHEeHUe B IPUPO/IE,
¢usnyeckue u XxuMHU4Yeckre cBoiictBa. KpyroBopot asora B mpupoje. AMMHUAK, ero (u3n4eckue U XMMHUYECKHE CBOMCTBA, MmoiyyeHue u npuMmeHenue. Comu
aMMOHMSI, X (PU3MYECKHEe U XUMUYECKUE CBOWMCTBA, MpuMeHeHne. KauecTBeHHAs peakiys Ha MOHbl aMMOHHUA. A30THAs KUCIIOTa, €€ ToaydeHune, pusnueckue u
XMMHYECKHE CBOMCTBA (00IIMe KaK MpeAcTaBUTeNs Kilacca KUCIOT U cneuuduyeckue). Mcnonb3oBanue HUTPATOB U COJIEH aMMOHMS B KaUYECTBE MUHEPAIbHbBIX
ynoOpeHuid. XMMHUYECKOe 3arpsi3HEHUE OKPYXKAIOLIEH cpellbl COeTUHEHUAMHU a30Ta (KUCIOTHbIE JOXIHU, 3arpsi3HEHUE BO3/yXa, MOouBbl U BoAoéMOB). docdop,
aioTporHbeie Moaudukanuu Gocdopa, pusndeckue u xumudeckue ceoiictBa. Okcun pochopa (V) u hocdopHas kucnora, GU3NIECKUE U XUMHUUECKUE CBONCTBA,
nonyyenue. McnonszoBanue ¢pocharoB B kKauecTBe MUHEPAIBLHBIX YA0OPECHUN.

OOmast xapakrepuctuka 31eMeHTOB IVA-rpynnsl. OcOOEHHOCTM CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. YTJIEepoJ, aUIOTPOIHbIE
MoIU(UKAIMK, pacIpOCTPaHEHUE B NpHpoJie, GU3NUecKue U XUMHUYecKue cBoiictBa. AncopOuus. KpyroBopot yriepoaa B mpupone. Okcuabl yriepoja, ux
¢du3nvecKre 1 XUMHUYECKIE CBOMCTBA, /ICHCTBHE HA KUBBIE OPTaHU3MBI, IIOJIy9eHUE U IPUMEHEHHE. DKOJOTHYECKUE MMPOOIIEMBI, CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(IV), runoTe3a riobaabHOro MOTEIUICHHS KIMMaTa, TapHUKOBBIN 3 dekT. YronbHas KHCI0Ta U €€ oM, UX QU3NUSCKHE U XMMUYECKUE CBOWMCTBA, MOJTY4YCHHE U
npuMeHeHue. KauecTBeHHas peakuus Ha kapOoHaT-uoHbl. Mcnonb3oBanue kapOoHATOB B OBITY, MEIULIMHE, IPOMBIIIJICHHOCTU U CEIbCKOM XO35ICTBE.

IlepBoHayasibHbIe MOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCJUHEHUSAX yriepoja (MeTaH, 3TaH, 3THJICH, alleTUJIeH, ITaHOJI, TJIUIEPUH, YKCYCHas
kuciota). [lpupoaHbie HCTOYHHUKH YTIEBOAOPOAOB (YIroJb, IPUPOIHBIHN ra3, He)Th), MPOAYKTH UX NepepadoTKu (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH.
[TonsTie 0 OMONOrMYECKH Ba)KHBIX BEIIECTBAX: KUpPaxX, OelKax, yriaeBoJax — W HUX POJU B KU3HM 4YeloBeKa. MaTepuaabHOE €IMHCTBO OPraHMYECKUX U
HEOPraHUYeCKUX COCJUHEHUH.

KpemHuuii, ero ¢uznyeckre 1 XUMHYECKHE CBOWCTBA, MOJyyeHHe U npumeHeHue. CoeanHeHust KpeMHUs B mpupoje. O0mue npeacraBieHuss 00 oKcuie
kpemHus (1V) u kpemHueBoi kuciaore. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BakHelilue cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
LIEMEHT, O€TOH, kene300eToH. [Ipoliaembl 6€301acHOro UCTONIb30BaHUS CTPOUTEIBHBIX MATEPHATIOB B IIOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpas3loB HEOPraHMYECKUX BEILECTB, CBOWCTB COJITHOM KHCIOTHI, NPOBEJACHHE KAueCTBEHHBIX peaKkIUil Ha XJIOPUI-MOHBI M HaOIIOACHUE
MPU3HAKOB MX IMPOTEKAHUS, OMNBITHI, OTpaxaromue (U3NYECKUEe M XHUMHUYECKHE CBOMCTBA TallOT€HOB M HUX COEIMHEHUH (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPHAIOB), O3HAKOMIIEHHE ¢ 00pa3laMi XJIOPUJIOB (TaJlor€HUI0B), 03HAaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHUSIMH (BO3MOKHO UCIOJIb30BaHUE
BUJIEOMAaTEpPHaIOB), HAOIIOAECHUE Ipolecca OOyriUBaHMs caxapa IMOJ JEHCTBHEM KOHLEHTPUPOBAHHOM CEpHOW KHUCIIOThHI, U3yYEHHE XUMHUYECKHUX CBOMCTB
pa30aBIeHHON CEpHOI KUCIIOTHI, TPOBEIEHNE KaUeCTBEHHOM peakiuy Ha cyb(aT-uoH U HaOM0/IeHHe TpU3HaKa €€ MPOTEeKaHusl, O3HaKOMJIEHHE ¢ (PU3NIECKUMU
CBOWCTBaMHM a30Ta, (pocopa M MX COeAUMHEHUH (BO3ZMOXKHO MCIIOIB30BaHME BHUEOMATEpPHAlOB), 00pa3llaMu a30THBIX U (ochHOpPHBIX YI0OpEHHUid, MOTyUYeHHUE,
coOupaHue, paclio3HaBaHWE U W3Y4YEHHE CBOMCTB aMMHUaka, IPOBEJCHNE KaUeCTBEHHBIX peakluil Ha MOH aMMOHHS U (ocaT-uOH U U3yUYEHHE NMPU3HAKOB HX
MPOTEKaHUs, B3aHMOJEHCTBHE KOHILIEHTPUPOBAHHOW a30THOW KHCIOTHI C MeIbi0 (BO3MOXKHO HCIOJIb30BaHUE BHUAECOMATEpUAlIOB), H3Yy4YEHHE MoOJenel
KPUCTAJNIMYECKUX PeIIETOK anmaza, rpadura, QysiepeHa, 0O3HAKOMIIEHHE C IPOLECCOM aJCcOopOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOHCTBOM NMPOTUBOTa3a, MojiyueHue, CoOOnpaHue, pacrio3HaBaHUe U U3y4eHHE CBOMCTB YIJIEKHCIIOro ra3a, IpOoBeIeHNE KaueCTBEHHBIX peakIiii Ha kapOoHaT U
CHJIMKAT-WOHBI U U3yUYEHHE MPU3HAKOB UX MPOTEKaHUsI, O3HAKOMJIEHUE C MPOAYKIMEH CHIIMKATHON MPOMBIIUIEHHOCTH, PEIIEHHE SKCIIEpUMEHTANIbHBIX 3a/1a4 10
TeMe «BakHelre HeMeTaIbl ¥ UX COCIUHEHUSD).

MeTanjibl M MX COeIMHEHHUS



OO6mrast XxapakTepuCTUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX TOJIOKeHUs B [lepuogundeckoit cucteme xumudeckux anemerTos J. U.
MenneneeBa u crpoeHusi aromoB. CTpoeHHE MeTauioB. MeTauimyeckas CBSI3b UM METaUIMYECKash KpPUCTAJUIMYECKas PelETKa. DJIEKTPOXUMUYECKUN psf
HanpsDKeHUH MeTauioB. OU3NYECKUe U XMMHUYECKHUE CBOMCTBA MeTauioB. OOIIHe crioco0bl MoTydeHuss MeTaiioB. [IoHITHE 0 KOPPO3UH METAJIIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTajab, YyT'yH, JIOPATIOMUHHANA, OpOH3a) U UX IPUMEHEHHUE B OBITY M IPOMBIILICHHOCTH.

[lenounbie MeTaJUIbL: TIOJ0KEHUE B Ilepuoaunyeckoil cucteme xumudeckux 3yemeHToB [. . MenaeneeBa, cTpoeHre X aTOMOB, HAX0XJIEHHUE B IPUPOJIC.
dusnueckue U XMMUYECKHE CBOWCTBA (HAa mpumepe HaTpus U Kaiaus). OKCUIIBI U THUAPOKCUJIBI HaTpust U Kanusa. [I[puMeHeHue IIETOYHBIX METAIOB U UX
COEMHEHHIA.

[IlenouHO3eMeNbHBIE METAUIbl MarHu U KaJblMi: moJyioxkeHue B Ilepuoanueckoit cucreme xumuyeckux sineMeHtoB [[. M. MenpeneeBa, CTpoeHUE UX
aTOMOB, HaxoOXKJIeHHe B mpupoje. Ou3nyeckne U XMMUYCCKHE CBONCTBA MarHus W Kajbllvsa. BakHeWne coeTMHEHHS KaibIus (OKCHJ, THAPOKCHI, COJIH).
JXécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amromunuii: nosioxenue B [leproanueckoit cucrteme xumMuieckux 3yemMeHToB . M. MeHneneeBa, ctpoeHre atoma, HaxoAeHue B rpupoae. Pusnyeckue
1 XMMUYECKHUE CBOKCTBA alfOMUHUSA. AMDOTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHUSI.

Keneszo: nonoxenue B Ilepuognyeckoii cucteme xumuueckux aemeHToB [[. 1. MenneneeBa, cTpoeHre atoMa, HaXOXJIeHUe B npupoje. Guzndeckue u
XUMUYECKHUE CBOMCTBA kemne3a. Okcuabl, Tuapokcu bl u comu xxkenesa (1) u sxenesa (111), ux cocras, cBOMCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3I[aMHi METaJJIOB U CIUIaBOB, MX (PU3MUYECKUMH CBONCTBAMH, U3yUEHHUE PE3yIbTaTOB KOPPO3UU METAIIIOB (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMAaTEPHAIOB), 0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHJIa KAJIBIIMS U HATPHS C BOAOH (BO3MOYKHO HCIIOJIb30BaHHE BUACOMATEPUAJIOB), HCCIIEIOBAHNE CBOKCTB
KECTKOM BOJIBI, TIpOIIeCcCa TOPEHUS JKejle3a B KUCIOPoe (BO3MOXKHO HCIOIh30BAHUE BUIEOMATEPUATIOB), TPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEakIni Ha
MOHBI: MarHusl, KaJblus, AIIOMUHUS, IIMHKA, xene3a (1) u xenesa (1), menu (1), HabnroneHne 1 onucaHue NPoOLECCOB OKPALTMBAHUS TUIAMEHU MOHaMU HaTpus,
KaJiusl U Kalblus (BO3MOXKHO MCIOJIb30BaHNE BUIEOMATEPHAIOB), HCCIeA0BaHNe aM()OTEPHBIX CBOMCTB THAPOKCUAA alFOMUHUS U TUAPOKCUIA IIMHKA, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a/a4 10 TeMe « BaxkHelnme MeTajlibl U UX COCITUHEHUS.

XuMHS U OKPY:KaOLIas cpeaa

BemectBa u mMaTepuaiibl B MOBCETHEBHOW XKM3HU YeNIOBEKa. be3omacHoe UCoib30BaHNE BEIIECTB U XUMUYECKUX peakiuii B ObiTy. [lepBast momoIs npu
XUMHUYECKUX 0KOTraxX U OTPABIICHUSIX.

XuUMHUYECKOE 3arpsa3HEHIE OKpYKaroIIel cpepl (MpeaeiabHas JomycTHMas KOHIIEHTpalus BemecTs, ganee — [1/IK). Ponb xumuun B pemieHnu S5K0I0THUeCKUX
npooem.

Xumuueckuit IKcnepumenm:

M3ydeHrne 00pasIoB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIE MaTEPHAIBI).

Mesncnpeomemnuie ceasu

Peanu3arust MeXpeIMETHBIX CBS3€H TP N3yUYEHUU XUMHH B 9 KJIacce OCYIIECTBIICTCS Yepe3 UCIIOIb30BAHNE KaK OOIINX eCTECTBEHHO-HAYYHBIX MOHSATHH,
TaK ¥ TIOHSTHH, SBISTFONTUXCSI CACTEMHBIMHE JIJIS1 OT/ICTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYUYHbBIE TOHATHS: HAy4YHBIA (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHaIW3, CHHTE3, KiacCHU(UKAIs, MEePUOJIUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICTTHPOBAHNE, U3MEPEHUE, MOJICITh, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOJIOTHUS, MaTEPHAIIBI.
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®duszuka: MaTepus, aTOM, AJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIUJ, W30TOMBl, PaJIUOAKTUBHOCTH, MOJIEKYJa, 3JIEKTPUUYECKUM 3apsl, MPOBOJHUKH,
MOJTyIIPOBOIHUKH, JAUAJICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, PacTBOP, PACTBOPUMOCTH, KPHCTaJUIMYECKas
peméTka, CruiaBbl, PU3NIECKUE BEIIMYNHBI, €IMHULIBI H3MEPEHHSI, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: porocunres, gpixanue, 6uocdepa, skocucTeMa, MUHEpalIbHbIE YA0OPEHUS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHThI, TUTATEIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMTAEMbIE, TOTUIMBO, BOJHBIC PECYPCHI.
IlnanupyemMblie pe3yabTaThl 0CBOCHUS Y4e0OHOI0 npeaMera « XuMHs»

JIMUHOCTHBIE PE3YJIbTATHBI

JInanocTHBIC PE3YJIbTATBl OCBOCHHUA ITPOrpaMMbl OCHOBHOI'O O6HICFO O6paBOBaHI/I${ JOCTUI'alOTCA B XOJ€ O6y‘ICHI/I$I XUMHUU B €IUHCTBEC y‘~I€6HOfI u
BOCIIUTATEIbHOMN AESITENIBHOCTU B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMHU COLMOKYIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHITHIMU B
oO11ecTBe MpaBUJIaMU U HOpMaMH MOBEIEHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHUS U COLUATM3AINH 00YYarOIIUXCS.

JInanocTHBIC PE3YIbTATHI OTPAKar0T 'OTOBHOCTDH O6yanOIHHXC$I PYKOBOACTBOBATLCA CHUCTEMOU ITO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaLII/Iﬁ H paclIupCeHHuC
OTIbITA JESATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTPpHOTHYECKOTO BOCTIUTAHHUSI:

LIEHHOCTHOTO OTHOILIEHHSI K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HACIEAUIO, IOHUMAHMS 3HAYEHUS] XMMUYECKON HAyKU B KU3HU
COBPEMEHHOTO 00IIIeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM MH(OpMaIMeld 0 MepeloBbIX AOCTIKEHUSIX U OTKPBITHSIX MUPOBOW M OTEYECTBEHHON XUMUHU,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOILECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

MIPEJICTABJICHHS O COI[MAIbHBIX HOPMAaxX U MPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIeIOBATEIHLCKOM, TBOPUECKOM U IPYTUX BUJAX JESITEILHOCTH, TOTOBHOCTH K PA3HOOOPa3HOW COBMECTHOM JIEATEILHOCTH TPU BBHITOTHEHUH
y‘-I€6HI>IX, IMMO3HAaBATCJIbHBIX 3a/da4d, BBIIIOJHCHUHN XHWUMHWYCCKUX OKCIICPUMCECHTOB, CO3daHHUU yLIe6HI)IX MMPOCKTOB, CTPEMJICHUA K B3dWMOIIOHUMAHUIO U
B3aMMOIIOMOIITH B MPOIlecce ITON yueOHOU e TENbHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE MOBEJCHUE U MOCTYIKH CBOUX TOBAPUIIIEH C TO3UIIMHA HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHMS TOCIEACTBUN MOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PCHYCCKUEC NIPECACTABJICHUA O BCIICCTBE U XUMHUYECKOH pC€aKkuuu, COOTBETCTBYIOIIHNEC COBPEMCHHOMY YPOBHIO Pa3BUTHA HAYKHU U COCTABJIIAIOIINEC
OCHOBY IJId MOHUMAHUA CYITHOCTHU Hﬁy‘—lHOfI KapTUHBI MUpa, OPEACTABIICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUA NPUPOJbI, B3AUMOCBA3AX YCJIOBCKaA C
MPUPOJHOM CpeIoil, O POJIU XUMHUH B TO3HAHUU ATUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBEI, HAIIPABJICHHBIE HA MMOJYYeHHE HOBBIX 3HAHUH M0 XMMHUH, HEOOXOIMMBIE JIsl OObSICHEHUS HA0JII01aeMbIX TIPOIIECCOB U SIBICHUH,
MO3HABATENbHON, MHPOPMAIIMOHHOM M YHUTATEIbCKON KYyJIbTYypbl, B TOM YHCJE HABBIKOB CaMOCTOSTEIbHOM PAaOOTHI C YYEOHBIMH TEKCTaMH, CIIpaBOYHOMN
JmTepaTypoﬁ, JOCTYIIHBIMH TEXHUYCCKUMH CPEACTBAMU I/IH(bOpMaIII/IOHHI)IX TeXHOHOFHﬁ;



WHTEpEC K 00yUCHUIO U TIO3HAHUIO, JTF0003HATEITLHOCTh, TOTOBHOCTB M CIIOCOOHOCTH K CaMOO0OPa30BaHUIO, TPOCKTHOM U MCCIICI0BATEIBLCKON ACSITCIIBHOCTH,
K OCO3HAaHHOMY BbIOOpY HAIpPaBICHHOCTH M YPOBHs 00y4eHUS B JaJIbHEHIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTU JKW3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3JI0POBBIM 00pa3 >KW3HH, OCO3HAHHUE IOCIICICTBHH U
HETIPUATHE BPEIHBIX MPUBBIYCK (YHOTPEOJICHHS AJIKOTOJIsl, HAPKOTHKOB, KYpeHHs), HEOOXOIMMOCTH COOJIIOJCHHS TPaBUiI 0€30MacHOCTH MPU OOpaIleHHH C
XMMHAYECKHMH BEIIECTBAMH B OBITY U peaslbHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

HWHTEPEC K MPAKTHIECKOMY M3YyYCHHIO TPO(EeCCHil U Tpyla pa3IudHOro poja, YBaXKCHHE K TPYAY U pe3yibTaTaM TPYI0BOM JACSITSIBPHOCTH, B TOM YHUCIIC HA
OCHOBE NPHMEHEHUS MPEAMETHBIX 3HAHUN M0 XMMHUHU, OCO3HAHHBIM BHIOOP WHIMBUIYAIBHOW TPACKTOPHHU IMPOJIOJIKEHUS 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCHemHol npo(hecCHOHAIBHONW NEATENIbHOCTH U Pa3BUTHS HEOOXOIMMBIX
YMEHHU, TOTOBHOCTh aJalTUPOBATHCS B IPO(PECCHOHATILHOM Cpelie;

6) 3K0JOrH4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKH 11eTIECO00pa3HOe OTHOIICHHE K MPUPOE KaK UCTOYHHKY JKU3HH Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUs, TIOHUMaHKUE [IEHHOCTH 3/I0POBOTO U
0e301macHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PM3NYCCKOMY M IICUXUYECKOMY 37I0POBBIO, OCO3HAHHUE IICHHOCTH COOJIFOICHUS TTPABIIT
0€30I1acHOTO MOBEICHUS MPU PAdOTE C BEIIECTBAMH, a TAK)KE B CUTYAIIHSIX, YTPOXKAIOIINX 370POBBIO M KU3HH JFOCH;

CHOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4YaeMmble NMPHU W3YYCHHHM XUMHH, JUIS PEIICHUs 3a/lady, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJHOU Cpemou, s
MOBBILIECHUS YPOBHS SKOJIOTMUECKOM KyIbTYPbl, 0CO3HAHUS II100AIbHOTO XapaKTepa dKOJIOTUYECKUX MPOOIIeM U IMyTeH X pelIeHus MOCPEICTBOM METOIOB XUMHUH,
3KOJIOTUYECKOI'O MBIIIJICHN S, YMCHI/ISI pYKOBOI[CTBOBaTBCﬂ UM B H03HaBaTeJ'IBHOI\/'I, KOMMYHPIKaTI/IBHOfI 158 COHI/I&J’IBHOﬁ HpaKTI/IKG.

METAIIPE/IMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMeTHBIX PE3yNbTAaTOB BBIACIAIOT 3HAYUMBIC A1 (POPMUPOBAHUS MUPOBO33PEHUS OOIICHAYYHbIE MOHATHS (3aKOH, TEOPHs], TPUHITHII,
rumnoresa, ¢pakT, CUcTeMa, MpoIlecc, IKCIEPUMEHT U JIPYroe.), KOTOPhIe UCMONB3YIOTCA B €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETax U MO3BOJIIOT Ha OCHOBE
3HAHUW U3 ATUX NpeIMeTOB (OPMHUPOBATH MPEJCTABICHUE O LEIOCTHOM HAaydyHOH KapTWHE MHUpa, U YHUBEpCaJbHble yueOHble NEHCTBHS (I103HAaBaTENIbHBIE,
KOMMYHHUKATHUBHBIE, PETYJIATUBHBIE), KOTOPbIE 00ECIeUNBAOT (POPMUPOBAHNE FOTOBHOCTU K CAMOCTOSITEIBHOMY IUIAaHUPOBAHUIO M OCYILECTBICHUIO yueOHOU
JIEATEIILHOCTH.

Ilo3naBaTe/bHBIE YHHBeEPCAJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble JJoruueckue AelcTBUS:

YMeHI/IH HUCITIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIINUJICHUS HpI/I OCBOCHHNHN 3HaHI/II713 paCKpBIBaTI) CMBICJI XUMHUYCCKUX HOHS[TI/If/i (BI)I,ZIGJ'ISITI) nux xapaKTepHme
HpI/ISHaKI/I, yCTaHaBJ'II/IBaTB B3aUMOCBS3b C }Ipyrl/IMI/I HOHS[TI/ISIMI/I), HUCITIOJIB30BATh NMOHATHUSA OJIA O6T)$ICH6HI/I$I OTACIIbHBIX q)aKTOB 158 HBJ’IGHI/If/i, BI)I6I/IpaTI) OCHOBAHUA
Y KpUTEPUHU IS KIACCU(PUKAIUU XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIU, yCTaHABINBATH IPUUYUHHO-CIICICTBEHHBIE CBS3U MEXy OOBEKTAMU U3YUCHHUS,
CTPOUTD JIOTUYECKHUE PACCYKJI€HUsI (MHIYKTUBHBIC, JE€AYKTUBHBIE, 10 aHAJIOTUH), 1€7IaTh BHIBOABI U 3aKIIOYEHUS;

YMeHI/Ie HpI/IMeHSITB B Hpouecce IIO3HAHUS ITOHATUSA (Hpe,HMeTHI)Ie nu MeTaHpellMeTHI)Ie), CUMBOJIMYCCKHUC (3HaKOBI)Ie) MOICIIH, I/ICHOJ’II)SyeMI)Ie B XHMMMHHU,
Hp606paSOBI)IBaTI) IHPIpOKO HpI/IMerleMBIe B XUMHUHN MOJICIIBHBIC Hpe]ICTaBJ'IeHHH — XI/IMI/I‘IGCKI/II\/'I 3HaAK (CI/IMBOJ’I 3H€MCHTa), XUMHUYCCKasa (bopMyna 158 ypaBHeHI/Ie
XHMI/I‘-IGCKOﬁ peaKum/I — HpI/I pGI_HeHI/II/I y‘-Ie6H0-H03HaBaTeJIbHBIX 3ajad, C y‘IéTOM 3TUX MOICIIBHBIX HpC[[CTaBJIeHI/Iﬁ BBISABIIATH U xapaKTemeBaTL CYH_ICCTBGHHLIC
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MPU3HAKA HM3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMHUYECKUX PEaKIMH, BBIABIATH OOIIKME 3aKOHOMEPHOCTH, MPUUYMHHO-CIIEACTBEHHbIE CBA3U U
MPOTHBOPEYUS B U3Y4aEMBIX MPOLIECCAX U SIBICHUSIX.

Ba3zoBble uccienoBarebckmue 1eHCTBUS:

yMEHHE UCTO0Ib30BaTh MOCTABICHHBIE BOIIPOCHI B KAUECTBE HHCTPYMEHTA MO3HAHMUS, a TAK)KE B KaYeCTBE OCHOBBI /17151 (HOPMUPOBAHUSI TUIIOTE3bI 10 IPOBEPKE
MPaBIJIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

NpUOOpPETEeHUE OMbITa 1O IJIAHUPOBAHUIO, OPTaHM3ALUMU W TPOBEACHHUI0 YYCHHYECKHX OSKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOAOM IIpolecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €r0 Pe3yibTar, POPMYIUPOBATH OOOOIIEHUS M BBIBOJBI 110 pE3yJIbTaTaM MPOBEAEHHOTO OIMbBITA, UCCIEAOBAHMS, COCTABIAThH
OTY€T 0 MpoeNaHHO padoTe.

Pab6ora ¢ undopmanmueii:

YMEHHE BBIOMPATh, aHAIM3UPOBATh U UHTEPIPETHPOBATH HH()OPMAIMIO PA3TUYHBIX BUJOB M (OPM MPEACTABICHUS, IOTYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHASL JIUTEpPAaTypa XMMUYECKOTO COJEpXKaHWs, CIpPaBOYHBIE MOcoOuWs, pecypchl WHTepHETa), KPUTUYECKH OIICHWBATh MPOTHBOPEUYHMBYIO MU
HEJOCTOBEPHYIO HHPOPMAITHUIO;
yYMEHHE IPUMEHSTh Pa3IMYHbIe METOBI M 3aMpOChl IPU MOUCKE U 0TOOpe MH(GOPMALIUU 1 COOTBETCTBYIOLIUX JaHHBIX, HEOOXOTUMBIX JJISl BBIMOTHEHUS Y4e0HbBIX
Y TIO3HABaTENIbHBIX 33/1a4 ONPEACTIEHHOTO TUIIA, TPHOOPETEHNE OIBITA B 00JIACTH UCTIOIH30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIaJICHHUE
KyJIbTypOW aKTHBHOTO HCIIOJIb30BAHMS PA3IMUHBIX TTOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BHIOMpPATh ONTUMAIBHYIO (OpPMYy MpeacTaBleHHs HH(pOpManuu u
WUTIOCTPUPOBATH pelIaeMble 3a7aui HECIIOKHBIMU CXEMaMHU, IdarpaMMaMu, IpyrumMu popMamMu rpaduKy U UX KOMOMHALIUAMU;

YMEHHE UCTOIb30BaTh U aHATU3UPOBATH B IIPOIECCe YUSOHON U HCCIIEA0BATEIbCKOM AeITeTbHOCTH HH(DOPMALIHIO O BIUSHUH IPOMBILIUIEHHOCTH, CEIbCKOTO
XO03sICTBa U TPAHCIIOPTa HA COCTOSIHUE OKPYXKAIOIIeH IPUPOAHOM Cpebl.

KomMyHHUKaTHBHbIE YHHBepcaJbHbIe YUeOHbI€ elCcTBHA:

YMEHUS 3a/1aBaTh BONPOCHI (B XOZ€ Auanora u (Uiam) AUCKYyCCHUHU) MO CYIIECTBY 00CYXJ1aeMOi TeMbl, ((OpPMYJINPOBaTh CBOM MPEAJIOKEHHUSI OTHOCUTEIBHO
BBITOJIHEHUS MTPEJI0KEHHON 3a1auu;

YMEHHS NPEJCTaBISATh MOJTYUYEHHbIE PE3YyJIbTaThl T03HABATEILHON JEATEILHOCTH B YCTHBIX U NMHUChMEHHBIX TEKCTax; JIeNaTh MPE3EHTALUI0 PE3yJIbTaTOB
BBITIOJIHEHUSI XUMHYECKOTO SKCIIEPUMEHTA (J1a0OpaTOPHOTO OIbITa, TA00PATOPHON PabOTHI 1O UCCIIETOBAHUIO CBONCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMM B COBMECTHOM MO3HABATEIbHOMN U UCCIIEA0BATENBCKON JeSITEIbHOCTH MPH PELICHUH BO3HUKAIOIINX
npobeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIJIacOBAaHUS MO3ULUH (00CYXIeHHs, 0OMEH MHEHMSMH, «MO3TOBbIE LITYPMbD», KOOPIUHAIUS COBMECTHBIX
JeCTBUH, onpeiesieHne KpUTEPHUEB IO OLIEHKE KaueCTBa BHITIOJIHEHHOW pabOThI U IpyTHeE).

PeryasiTuBHbIe yHUBEpPCcAJIbHbIC YUeOHbIE 1eliCTBUA:

YMEHHE CaMOCTOSITENIbHO ONPEAENATh LU AesTeIbHOCTH, INIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOTUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeNbHOCTb, BbIOMpaTh Hanbosee 3(h(heKTUBHBIE CIIOCOOB! PElIeHUs YUYeOHbIX M MO3HABaTENbHBIX 337a4, CAMOCTOSITEIbHO COCTABIATh WM KOPPEKTHPOBATh
NPEUIOKEHHBI allTOPUTM JIEHCTBUI MpPU BBIMOJHEHUM 3aJaHUi ¢ Y4ETOM IOJyYeHHs] HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKLUsX,

OLICHUBATh COOTBETCTBUE MOJIYYEHHOT'O Pe3yJIbTaTa 3asiBJICHHON LI€JIM, YMEHUE MUCI0JIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, IPEUIAraeMble B yCIIOBUH 3aaHUI.
MNPEAMETHBIE PE3YJBbTATbBI
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B cocTaBe npeamMeTHBIX pe3yIbTaTOB IO OCBOCHHIO 0053aTEILHOTO COJIEP KaHusl, YCTAHOBJICHHOTO JaHHOU (herepaibHOM pabodeit mporpaMMoi, BEIIEISIOT:
OCBOCHHBIC O6y‘IaIOIJ_II/IMI/ICSI HAay4YHbIC 3HAHHA, YMCHUA U CHOCO6BI ,[[GflCTBPIfI, CHCHI/I(I)I/I‘ICCKI/IG JJISL HpCIIMeTHOP'I 06HaCTI/I «XI/IMI/ISI)), BUAbBI ACATCIBHOCTHU ITIO

MOJTyYCHUIO HOBOTO 3HAHMS, €M0 HHTEPIPETAIINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CHTYAITHSIX.
K koHIy 00yueHus B 8 kiiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOLIUXCS YMEHHI:
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PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUH: aTOM, MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECh
(omHOpONHAs M HEOJHOPOAHAs), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAas M MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi J10JI1 XUMHUYECKOI0 3JEMEHTa B COCIUHEHUHU, MOJIAPHBIN 0O0BEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb, IEKTPOOTPHULATEIBHOCTb, CTEIIEHb
OKHCIICHHS, XUMUYECKast pEaKIysl, KIACCH(PHUKAIIS PeaKIUil: peaKuy COSAMHEHUS, peaKIH Pa3I0kKEeHNUs, PEaKIIUU 3aMeIIeHUs, peakIlui 0OMeHa, 9K30-
U DHJIOTEPMUYECKHE PEAKINH, TEIUIOBOH 3((eKT peakuuu, sipo aToma, JIEKTPOHHBIN CIION aToMa, aTOMHAas OpOHTalb, paguyC aToMa, XUMHYeCKast
CBSI3b, IIOJISIPHAS U HEMOJISIpHAsi KOBaJICHTHAS CBSI3b, IOHHAS CBSI3b, MOH, KATMOH, aHHOH, PACTBOP, MaccoBasi J0JIs BeleCTBA (IIPOLEHTHAs! KOHIIEHTPALU )
B PacTBOpE;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSATH 3TU MOHSTHS IIPH ONIMCAHUM BELLECTB U UX MPEBPAILECHUI;
UCIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY JUIsl COCTaBJIEHUS (POPMYJI BELIECTB U YPABHEHUIN XUMHUYECKUX PEaKLIUH;

OIpEeIeNIATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUAX, CTEIIEHb OKUCICHUS 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX, IPUHAIICKHOCTh
BEIIECTB K OIPeeIEHHOMY KJIacCy COeIMHEHHH o opMyiam, BUJ] XUMHUYECKON CBSI3U (KOBAJIEHTHAs U MOHHAS) B HEOPTaHUUECKUX COEMHEHUSX;
packpeiBath cMbich [lepuoauueckoro 3akona JI. 1. MenzaeneeBa: 7eMOHCTPUPOBATh OHUMAHUE NIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX
3JIEMEHTOB OT UX NOJ0XKeHus B [leproanueckoii cucteMe, 3aKOHOB COXPAHEHUS MacChl BEILIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHHUS,
3aKO0Ha ABOrazpo;

OIHCHIBATh U XapakTepu3oBaTh Ta0IMuHyt0 Gopmy Ilepuonnyeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB: PAa3jInyaTh MOHITUS «TJ1aBHas moarpynna (A-
rpynna)» u «nobounas noarpynna (b-rpynmna)», mansie 1 601bIIKE IEPUO/IbI, COOTHOCUTH 0003HaUEHUs, KOTOpbIe UMEIOTCs B Tabnuie «llepnoanueckas
cucreMa xumuueckux snemeHToB [[. 1. MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsjl
A1pa, 001ee YUCIIO MIEKTPOHOB U PACHIPEENIEHHE UX MO AIEKTPOHHBIM CIIOSIM);

KJ1accu(UIIUPOBATh XUMHUECKHUE JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMHUECKUE PEAKLUH (110 YHCITY M COCTAaBY YYaCTBYIOILIUX B PEAKLIUH BEIECTB,
0 TETIIOBOMY 3P HEKTY);

XapaKkTepu30BaTh (ONMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIACCOB, MOATBEPKIas OMHCAHHWE NPUMEPaMHU MOJEKYISIPHBIX
YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIUM;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'O COCTaBa, BO3MOXXHOCTHU MPOTEKaHUS XUMUYECKHX MIPEBPAILIEHUI B Pa3INYHbIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MAacCOBYIO JOJK XHMHUYECKOrO 3JIEMEHTa MO (hOpMyJie COEIUHEHUS,
MacCOBYIO JIOJIFO BELIECTBA B paCTBOPE, IPOBOJUTE PACUYETHI IO YPABHEHNIO XUMUYECKON PEAKIINY;



MPUMEHSTh OCHOBHBIE OMNEpPAllMU MBICIUTEIbHON AESTENIbHOCTH — aHAIU3 M CHHTE3, CpaBHEHHUE, 000OIIeHHe, CHUCTeMaTH3aluI0, KIAacCU(pUKALHUIO,
BBISIBJICHHE TIPUYUHHO-CIIE/ICTBEHHBIX CBSI3€H — ISl U3YUYCHHs CBOIMCTB BELIECTB U XUMUYECKUX PEAKIIHi, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
HabI0/IeHne, U3MEPEHne, MOJICJIMPOBAHKE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIH);

CIIeZIOBaTh IpaBHJIAM II0JIb30BAaHUS XMMHUYECKOH TOCYIOW U JTAaOOpaTOpPHBIM 00OpYAOBaHHEM, a TaKXKe IpaBHJaM OOpalleHHs C BEIIECTBAMU B
COOTBETCTBHH C MHCTPYKIMSIMH IO BHIIOJIHEHHUIO JTAOOPATOPHBIX XMMUYECKHUX OMBITOB 110 IMOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOIOpOIa
U KHCJIOpPOJa), NPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MaccOBOM J10yiell pacTBOPEHHOIO BEUIECTBA, IJIAHUPOBATh M MPOBOJUTH XMUMHUYECKUE
HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEJIOYEH U KUCIIOT C IOMOILBbIO MHIUKATOPOB (JITakMyC, (peHondTanent, METUIOPaHK U IPyTHe).

K xoHIy 00yueHus B 9 kijiacce npeaMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JOKHBI OTPa)kaTh CHOPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHUIA:
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PacCKpbIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHM: XMMHUUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, MOH, KAaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE
BEIIECTBO, BaJICHTHOCTD, JIEKTPOOTPULIATEIBHOCTh, CTETIEHb OKUCIICHHS, XUMUYECKasi peakiysl, XUMHUYeCcKast CBSI3b, TEIUIOBOI 2EeKT peaKkuu, MOJb,
MOJISIPHBIA 00BEM, PACTBOP, DJIEKTPOIUTHI, HEIJEKTPOJIUTHI, SJICKTPOJIUTHYECKAs AUCCOLMALINS, PEAKIIMU HMOHHOTO 0OMEHa, KaTaln3aTop, XUMHUYECKOE
paBHOBecHE, OOpaTHMbIE W HEOOpaTUMBbIE PEAKIIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE DPEAKIIMU, OKUCIUTENb, BOCCTAHOBHUTEIb, OKHUCICHUE U
BOCCTAHOBJICHHE, aJUIOTpOmnusi, aM(pOTepHOCTh, XUMHUECKas CBsI3b (KOBAJICHTHAs, MOHHAS, METa/NIMYecKas), KpUCTAJUIMUecKas PeméTka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON peakIiy, npeaeabHo gqomyctumas konuentpauus [1/1K Bemiectsa;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHITUN U PUMEHSATH 3TH MOHSATHUS MIPH ONMKUCAHUH BEIIECTB M X MPEBPACHUN;
UCIOJIb30BaTh XMMHUUYECKYIO0 CUMBOJIUKY JJIsi COCTaBJICHHs (POPMYJI BEIIECTB U YPaBHEHUI XUMUYECKIX PEAKIIHil;

OTpEAENATh BAJICHTHOCTb U CTEMEHb OKUCICHHS XUMHUYECKHX JJIEMEHTOB B COCIMHEHHUSAX Pa3IUYHOIO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpeaenEéHHOMY KJIaccy COeAMHEHH 1Mo popMyaM, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, MOHHASI, METAJIJINYECKas) B HEOPTaHUUECKUX COSMHEHUSAX,
3aps] MOHA MO XMMHYECKOW ¢opMmylie, XapakTep Cpelbl B BOJHBIX pacTBOpaX HEOPTraHMYECKHX COEAWHEHUN, THMN KPHUCTAJUIMYECKON pemeéTKu
KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [leproanueckoro 3akona JI. . MeHneneeBa u JeMOHCTPUPOBATh €r0 MOHMMAHHE: OMUCHIBATH M XapaKTEPHU30BaTh TAOIUYHYIO
dbopmy Ilepromnueckoit CHCTEMBbl XMMHYECKUX AJIEMEHTOB: pasiinyaTh MOHATUS «TJaBHas moarpynma (A-rpymma)» u «mnobounas mnoarpymma (b-
TpyIIia)», Majible U OOJIBIINE TTEPUOJIbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B MEPUOJAMUECKON TAOIHIIE, C YUCIOBBIMU XapaKTEPUCTHKAMU
CTPOCHHS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij siipa, 00Iee YICIO IEKTPOHOB U paCpeie]IeHHE UX 10 ANEKTPOHHBIM CII0SIM), OOBACHATh
o01Ire 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 2JIEMEHTOB M X COSAMHEHUN B MpeAeNiaX MaIbIX IEPUOOB U II1aBHBIX MOATPYII ¢ yUYETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(PUITUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUUECKHUE PEAKIIUH (TI0 YUCTY U COCTaBY YUaCTBYIOIIUX B PEAKIIMH BEIIECTB,
0 TeTUIOBOMY 3P (HEKTy, IO H3MEHEHHIO CTETICHEH OKUCICHUS XUMHUYECKUX dJIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATH) OOMIHE M CIEH(PUISCKHE XUMHUYECKHUE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPIK/IAsl OMMCAaHUE TPUMEpPAMHU
MOJICKYJISIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIHIA;

COCTaBJIATh YPAaBHEHUS DIICKTPOIUTUUECKON TUCCOLMAIIMU KUCIIOT, IIeTI0Uei U COMei, MOTHbIE U COKpAIIEHHBIE YPaBHEHUS PEaKIMil HOHHOTO OOMEeHa,
YpaBHEHUS PEAKIINH, MOATBEPKIAIOIINX CYIIECTBOBAaHUE TEHETUUECKOM CBSI3U MEK/Ty BEIIECTBAMHU PA3TMYHBIX KJIACCOB;
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PacKpbIBaTh CYIIHOCTh OKUCIIUTEIEHO-BOCCTAHOBUTENIBHBIX PEaKIUil TOCPEICTBOM COCTaBJIEHUS 3JEKTPOHHOTO OanaHca 3TUX peakLui;
IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHSI, BO3MOXKHOCTH ITPOTEKaHHsI XMMUYECKHUX MPEBPAILCHUH B pa3IMYHBIX YCIOBUSIX;
BBIUUCIIATh OTHOCUTEJbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MAacCOBYIO JOJK XUMHMUYECKOrO 3J€MEHTa IO (hopMyJie COEIUHEHUS,
MacCOBYIO JIOJIFO BELIECTBA B paCTBOPE, IPOBOUTh PACUYETHI 110 YPABHEHNIO XUMUYECKON PEAKIINY;

coOyroaTh IpaBUiIa IOJNb30BAHUS XUMHUYECKOW IMOCYJOH M JIabOpaTOpHBIM OOOPYAOBAaHMEM, a TAKXKe IpaBWia OOpallleHHs C BELIECTBaMHU B
COOTBETCTBHH C MHCTPYKLHUSMHU I10 BHIIIOJHEHUIO JIAOOPATOPHBIX XUMHUECKUX OIBITOB 10 IMOJIYYEHUIO B COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa
U YIJIEKUCIIOTO ra3a);

IIPOBOJIUTh PEAaKIMH, MOATBEPHKAAIOLIME KAYECTBEHHBIH COCTaB Pa3IMUYHBIX BELIECTB: PAClO3HABaTh ONBITHBIM IYTEM XJIOPUI-, OPOMHI-, HOAWI-,
KkapOoHat-, hocdar-, CHIIMKAT-, CyIb(aT-, THAPOKCU-UOHBI, KATHOHBI AMMOHUS M HOHBI U3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOIME B BOJAHBIX PaCTBOPAX
HEOpPraHUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE OTIEPAIU MBICIUTEIBHON NESITEIPHOCTH — aHAJIN3 U CHHTE3, CPaBHEHHE, 0000IIEeHIEe, CHCTEeMAaTH3AIHIO, BEISIBICHUE IPHYNHHO-
CJIEICTBEHHBIX CBA3€H — /I U3y4YEHUsl CBOWCTB BEIIECTB M XMMHUECKUX PEaKIUi, ECTECTBEHHO-HAYYHbIE METObI I03HAHUS — HAOIIOICHUE, U3MEPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEAIbbIM U MBICICHHBIN).
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39 Xumudeckas cBa3b. OKHUCIUTENBHO- 11 1 0 bu6mmorexa [IOK
' BOCCTaHOBUTENIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837¢c
1 0 bubmuorexa [JOK
Hroro no pasnery 18 https://m.edso00.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68 4 6
ITPOI'PAMME
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9 KJIACC

Ne HaumeHoBaHHe pa3/esioB U TeM KoymmuecTBo yacos
DJIeKTpPOHHbIe (LM (POBbIE)
n/n MPOrpaMMbl KouTtpoJibHbIe IpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
Pasnea 1. BemecTBo 1 XuMH4yecKkmne peakiun
[ToBTOpEHME M YyIIIyOJICHHE 3HAHUH OCHOBHBIX bubmuorexa [JOK
11 5 1 0
pasjiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIEKTPOTUTHYECKAs JUCCOLMALIHS. bubnuorexa [JOK
1.3 8 1 1
XUMHUYECKHE PEaKIuU B PACTBOPAX https://m.edso0.ru/7f41a636
Utoro no pazneny 17 2 1
Pazgen 2. HemeTa/sIbI M HX COeTUHEHU ST
21 OO6m1as XxapakTeprucTUKa XUMHUECKUX 4 1 0 bubnuorexa [JOK
' anementoB VIIA-rpymmbl. ['ajgoreHsl https://m.edsoo.ru/7f41a636
: JIEMCHTOB -TPYIIITEIL. "
by P https://m.edsoo.ru/7f41a636
COCTMHEHUS
s | o e o : : L Do
: MEHTOB V A-TpyTIIbL T 1 UX
5 py ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
24| sreweron Ny Veneponn : 1 1 buGiorera LIOK
' . PYIHEL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEMHEHUS
Hroro mo pasneny 25 2 3
Pa3znen 3. MeTausibl 4 MX COeIMHEHUS
bu6mmoreka [IOK
31 06 i 4 0 0
HHE CROTCTRA MeTalLIon https://m.edsoo.ru/7f41a636

15



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
https://m.edsoo.ru/7f41a636
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bu6mmoreka [IOK

3.2 Baxkneiine MeTaiuisl 1 UX COEIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus 1 oOKpyskamomas cpeia

41 B B 6 bubmuorexa [JOK
. €IIeCTBa U MAaTePUAITHI B )KU3HH YEIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazueny 6
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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KanenpapHo-temaruyeckoe IiaHUpOBaHue 10 XUMHH 8 Ki1acca

C.A.CnanxoB, M, [Ipoceemenue, 2021 1)

(YMK: O.C.I'abpuensH. 8 kiacc: yueOHUK JijIs ydanuxcs oomieoopaszoBarenbHbix yupexaenuid O.C.I'abpuensa, U.I'.Octpoymos,

Ne HaumeHnoBanue pa3zieioB U TeEM MPOTPaMMBbl Konuu Jlatbl DieKTpOHHBIE (IN(POBLIE) KoppexTupoBka
/I €CTBO [Tnan ®daxT o0pa3oBaTejIbHbIE pecypchl
4acoB
1 |1 [Ipenmer xumun. Portb XuMuy B )KU3HH YETTOBEKA. 1 bubmmorexa [IOK
IMepBonauansn | Tena u BemecTBa. ArperaTHoe COCTOSIHHE BELISCTB. https://m.edsoo.ru/ff0d210c
2 | ble xumu4eckne | IloHsTHe 0 METOMAX MO3HAHMS B XUMHUU 1 bubmunoreka LIIOK
NOHSITHS. https://m.edsoo.ru/ff0d227e
T | s e L e e e 10K
https://m.edsoo.ru/ff0d23dc
Ba)KHast 00/1aCTh | 1aGOPaTOPHBIM 000PYI0BAHUEM»
4 ECTGCTBOT%H&HVI/I’I u | Yucteie ?emeCTBa u cmecr. CriocoOb! paz/ieeHus 1 Bubiorexa LIOK
PaKTUICCKOU BEIIECTB: OTCTaBaHue, (GUILTPOBAHNUE, https://m.edsoo.ru/ff0d26ca
ACATCIIBHOCTH BBIIIAPUBAHUE, KPUCTATIN3ALNA, JUCTUIIISIIUSL.
5 | "YcyIoBCKa [IpaxTrueckas padora Ne 2 «Pa3nenenue cmeceii (Ha 1 Bu6nuorexa LIOK
IPUMEpPE OYMCTKH [OBAPEHHOM COIIH)» https://m.edsoo.ru/ff0d28c8
6 | 1.2. Bemectna ATOMBI, MOJIEKYJIBI 1 HOHBI. 1 bubnmroreka [IOK
Y XUMHYECKHE https://m.edsoo.ru/ff0d2a6c
7 | peakuuu XVMUYECKHe AIeMEHThI. 3HaKH (CIMBOJIBI) 1 bubmmorexa [IOK
XAMWYECKHUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocThle U CIIOKHBIE BELIECTBA 1 bruomuorexa [JOK
8 https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 brubmuorexa LJOK
https://m.edsoo.ru/ff0d2d50
10 zi,K?: HOC"]YBOSIHCTBa COCTaBa BEIIECTB. XUMHUYECKAS 1 Bubmorexa LIOK
pMysia. BaleHTHOCTh aTOMOB XUMHUYECKUX https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OtHocurenbHas aToMHass Macca. OTHOCUTEIIbHAS 1 bu6nroreka LJOK
MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XMMUYECKOT0 dJIEMEHTA B 1 bubmuoreka LIOK

COCAMHCHNHA

https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

13 KomauuecTro BemiectBa. Mosb. MomsipHast Macca. bubnmroTeka IIOK
https://m.edsoo0.ru/ff0d5230
14 B3auMocBs3b KOTMYECTBA, MACCHI U YHCIIA
C;pyKT(;/(;)H:IX e;I/IHI/IeHCBCH,IeCT(]:;; PacquLI o bromorexa [IOK
o https://m.edsoo.ru/ff0d37fa
(hopMyIaM XUMUYECKUX COSTMHCHHH.
15 Ou3nvecKre 1 XUMUIECKIE SIBICHIS. XUMHUIeCKas
peaknus. [Ipu3HaKK U YCITOBUS TPOTEKAHUS bubmorexa LHOK
i . https://m.edsoo.ru/ff0d3al6
XUMHAYECKHUX PEaKIni
16 3aKk0H COXPaHECHHSI MAcCHI BEIMIECTB. XHUMHYCCKIEC bubmmnoreka [IOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruncinenus koanuecTBa, MacChl BEIIECTBA 11O buomnoreka IIOK
YPaBHCHUSAM XUMHUYCCKHUX PEAKINi https://m.edsoo.ru/ff0d5708
18 Kaccudukarus XuMUIeCKUX peaknnii (CoeTnHeHMS, bubmmorexa [IOK
pasIoKeHNsl, 3aMeNEHs, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4E&HBIH-IHIIMKIIOTICANCT. brubmuorexa [JOK
O00011IeHHE U CHCTEMATH3ALUS] 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTponbras padora Nel mo Teme «BemecTsa u bubmmorexa [IOK
XHUMHAYECKHE PEAKIUID) https://m.edsoo.ru/ff0d4290
21 | BaxHeiimue AHanu3 KOHTPOJIbHON paboThl. Bo3ayx — cMech
npeacraBurTean | rasoB. Coctas Bo3ayxa. Kucinopon — anemeHT u bruomuorexa [JOK
HEOPraHWYeCKHX | Mpoctoe BenecTBo. O30H — aIOTPOITHAS https://m.edsoo.ru/ff0d448e
BeEIECTB MOJU(HKALINS KUCIOPOA.
22 ®dusnueckre 1 XUMUYECKHE CBOMCTBA KU
2.1. Boszmyx. (pCZKLISI(I:/I ogncnenm er(;pe?{:le; I?IOHaHTHgJ:)%pOHa bubsmorexa HOK
K ’ https://m.edsoo.ru/ff0d4614
UCIIOPO/I. OKCHJIAX
23 | IlonsTue 06 Croco0bl omy4YeHus KMCIopo/ia B 1JabopaTopuu u Bu6mmoreka LIOK
OKCHAax IIPOMBINIJICHHOCTH. HpI/IMeHeHI/Ie KHCJI0poJaa https://m.edsoo.ru/ff0d497a
s s L e 10K
’ https://m.edsoo.ru/ff0d4790
OHJIOTEPMHUYCCKUX PEAKIUIX
25 TorumBo (HedTh, yrois 1 MeTaH). 3arpsisHeHHE bruomuoreka [JOK
BO3/1yXa, CIIOCOOBI €r0 MPeIOTBPAIICHHS https://m.edsoo.ru/ff0d4c4a
26 [Ipaktnueckas padota Ne 3 mo Teme «Ilonmydyenue u brubnuorexa LIOK
coOupaHHe KUCIOPOa, U3YUYEHUE er0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 | 2.2. Bogopon. Bomopon — aieMeHT U MpocToe BEeNecTRO. bruomuoreka [JOK
[Mousitue o Haxox/ieHre B IPHPOJIe https://m.edsoo.ru/ff0d4dd0
28 | xucaoTax U colaX | Ou3nvecKkne u XUMUIECKHE CBOMCTBA BOJIOPO/IA. bu6nroreka LJOK

IIpumeneHue Boopona

https://m.edsoo.ru/ff0d4dd0
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29 TlousTHE 0 KHCIOTAX U COJIAX bubmunoreka IIOK
https://m.edso0.ru/ff0d50d2
30 CriocoObI oTy4eHus! BOZOpoa B 1abopaTopuu brubmuorexa LJOK
https://m.edsoo.ru/ff0d4dd0
31 IIpakTudeckas padora Ne 4 mo reme «Ilomydenue u bubmnorexa [IOK
cobHMpaHue BOJOPOa, H3yIEHHE €r0 CBONCTBY https://m.edsoo.ru/ff0d4f42
32 MonsipHbiii 00bEM ra3oB. 3aKkoH ABOragpo brubmuorexa LJOK
https.//m.edsoo.ru/ff0d542e
33 Breruncnenuns 00pEMa, KOIMYECTBA BEIIECTBA T'a3a IO buonroreka LJOK
€r0 M3BECTHOMY KOJIMYECTBY BENIECTBA MIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brrancnenust 00EMOB ra3oB 110 ypaBHEHHIO } Buborexa LIOK
peaKInu Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHHUH hitps://m.eds00.ru/ff0d5708
ra3oB
35 | 2.3. Bona. du3nyeckre U XUMHYECKHE CBOMCTBA BOJIBI buonroreka LJOK
PactBopbI. https://m.edsoo.ru/ff0d587a
36 | Iloustue 00 CocraB ocHoBanuii. [lonsTHE 00 MHAMKATOPAX bubmunoreka IIOK
OCHOBAHHSIX https://m.edsoo.ru/ff0d59e2
37 Bona xax pactBoputens. Haceimenusie u buGmiorexa LOK
;‘:;‘f;‘f}ff;‘;’;fﬁﬁ;?ol’ bt. Maccorast o https://m.eds00.ru/ff0d5b40
* purorosmente prcrsopos o onpeseEof bubumotera LIOK
MacCOBOH JT0JIEH paCTBOPEHHOTO BEIIECTBAY https://m.edso0.u/ff0d5eba
39 KonTtpoibHas padora Ne2 o reme «Kuciopo. bubnmmroreka [IOK
Bomopoa. Bomay https://m.edsoo.ru/ff0d6342
40 | 2.4. OcHoBHBIE AHanu3 KOHTPOJIbHON pa60TI:I. K.J'IaCCI/I(l')I/IKaLII/IH Butmorexa [[OK
KJIACCHI HEOpraHM4YeCcKuX coequHeHi. OKCHJIBI: COCTaB, hitps://m.edsoo.ru/ff0d664e
HEOpraHMYecKnx | Kiaccuukais, HOMEHKJIATypa
41 | coennHeHUI [Tomydenne 1 XuMHYECKHE CBOWCTBA KUCIOTHBIX, brbnuorexa LIOK
OCHOBHBIX M aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHOBaHUS: COCTaB, KiIaccu(pUKaIMsI, HOMEHKIATypa bubmuoreka LIOK
https://m.edsoo.ru/ff0d67ca
43 [TonydeHnne u XuMHUECKHE CBONCTBA OCHOBAHUI brubmuorexa LJOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kiaccuukanisi, HOMEHKIIATypa bruomuoreka [JOK
https://m.edsoo.ru/ff0dfee2
45 [lonydenne u XuMHUECKHE CBOWCTBA KUCIIOT brubmuorexa LOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI bubnmroTeka IIOK

IMMOJIYYCHUA, XUMHUYCCKHUEC CBOMCTBa

https://m.edsoo.ru/00ad9474
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47 [paktndeckas padora NO 6. Pemenue
C)KI::HepI/IMeHTaHI;HHX 3amad mo reme «OCHOBHBIE bubmorexa [IOK
. https://m.edsoo.ru/00ad9b7c
KJIACCHl HEOPTaHUICCKHUX COCJTMHCHUI
48 ['eneTnueckas CBS3b MEXKIY KJIacCaMU bu6moreka IJOK
HEOPTraHMYECKUX COETUHEHHIA https://m.edsoo0.ru/00ad9a50
49 O0o001IeHNEe U cCHCTeMaTH3aIsl 3HAHU T buonroreka LJOK
https://m.edso0o.ru/00ad9ch2
50 KonTtponbsnas padora Ne3 mo teme "OcHOBHbBIC bubnmmroreka [IOK
KJIACCHI HEOPTaHMYECKHUX COETMHEHMIA" https://m.edsoo.ru/00ad9ela
51 | 3. AHanm3 KOHTPOJIbHOM pa0oTHl. [lepBhIe TOIBITKH
Mepuonuyeckuii | KiacCUpUKAIUN XUMHUICCKUX 1eMeHTOB. [loHsTHE O
3aKOH H rpynmnax CXOJHbIX 3JIEMEHTOB (IEIOYHBIC H bubnmroreka [IOK
IMepuoanyeckasi | MEIOYHO3EMEIBHBIC METAIUIBI, FAJIOT€HBI, HHEPTHBIC https://m.edsoo.ru/00ad9ffa
cucremMa raspl). DJeMEHTHI, KOTOpbIe 00pa3yroT aMpOTepHbIE
XUMHUYECKHX OKCHJIBI M THAPOKCH/IBI,
52 | suementos J. K. | [lepuoauueckuii 3akoH. [leproandeckas cucrema
MemnpeeeBa. xuMudeckux 35meMeHToB .M. Mengaeneena.
CTp(ile}me Kopotkonepuoanast u HHEHHOHepHiHHaﬂ (hopMeI bubmorexa HOK
9 https://m.edsoo.ru/00ada52c
aToma. [eproanueckoil CUCTEMBI XUMUYECKHUX 3JICMCHTOB
Xumuueckas J.N. Menneneena.
53 | cBsI3b. [Tepmonapl, TPy, MOATPYMITEl. U3NIECKUN CMBICIT
OxucanTenbHO- HOII;)SIIIKHOB’OFI())yHOMe,pa, T{OITV}[,epOB IEPUOJIA U TPYIIIBI bubsmorexa LIOK
BOCCTAHOBHTEb | SeMerTa. https://m.edsoo.ru/00ada52c
54 | HblE peaKlUH. Crpoenne aromoB. CocTaB aTOMHBIX sep. M30Tomnsbl.
3aKOHOMEPHOCTH M3MEHEHUS Panyca aTOMOB bubnmroreka [IOK
3.1 XUMHYECKHX DJIEMEHTOB, METAIIIMUECKUX H https://m.edsoo.ru/00ada342
[Tepronnyecknii HEMETAJUIMYECKHUX CBOMCTB IO rPYIIaM U NEPHOJAM.
| momccsan | S o cososs mono g o LOK
PHOAMHCCKO https://m.edsoo.ru/00ada6bc
chcTeMa cuctemsl JI.M. MeHneneena.
56 | XMMHYICCKHX XapakTepruCTHKa XUMUYECKOT0 3JIEMEHTA IO €ro
N bubnmoTeka IIOK
anemeHToB . . | nonoxenuio B [Tepuonnueckoit cucreme /1. U. https:
Meneeesa. Mereneena ps://m.edsoo.ru/00ada824
57 | Crpoenue atoMa. | 3yguenne [lepHOANEECKOTO 3aKOHA ISl PA3BUTHS
HAyKU U HpaKl?FI/IKi. A . MCHILCHCCJ; —pyqéHLIﬁ, buomorexa LOK
https://m.edsoo.ru/00ada96e
MIEJaror ¥ rpa)JIaHuH
58 | 3.2. Xumuueckas | DIEKTPOOTPHIIATEIHLHOCTh ATOMOB XUMHUECKUX

CBS3b.
OKUCIUTEIIBHO-

9JICMCHTOB

bu6nroreka LJOK
https://m.edsoo.ru/00adaab8
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59 | BoccranoBurensH | MoHHass XuMHUYECKast CBSI3b 1 bubmunoreka IIOK
b€ PEAKITUH https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XMUMHYECKas CBSI3b 1 brubmuorexa LJOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HETIOsIpHAS XUMHUYICCKAs CBSI3b 1 bubmnorexa [IOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS 1 Bumiorexa [IOK
https://m.edsoo.ru/00adae28
63 OKuCINTENHHO-BOCCTAHOBUTEIIBHBIE PEAKLINU 1 br6nuorexa [IOK
https://m.edso0o.ru/00adb076
64 OKHCIUTETU U BOCCTAHOBUTEIHN 1 bubnmroreka [IOK
https://m.eds00.ru/00adb076
65 I'onoBasi KOHTpoOJIbLHAs padoTa 1 bubmmorexa [IOK
https://m.edsoo.ru/00adb486
66 AHanu3 KOHTPOJIbHON paboThl. O000IIEHHE U 1 bubnmroreka [IOK
CHCTEMAaTU3aLUs 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBHBIif ypok. O000IIeHNE U CHCTEMAaTH3AIHS 1 bubmmorexa [IOK
3HAHUH https://m.edsoo.ru/00ad9ch2
68 PesepaHblii ypok. O000IICHNE U CUCTEMaTH3aIVsI 1 bu6mmorexa LIOK
3HAHUI https://m.edsoo.ru/ff0d61c6
69 | OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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(YMK: O.C.I'abpuenss. 9 knacc: yueOHUK s yqanuxcst oomeoopaszoBarenbhbix yupexaenui O.C.I'abpuensn, U.I'.Octpoymos,

KanengapHo-remaTuyeckoe mJiaHupoOBaHue MO XMMHUM 9 Kiacca

C.A.CnankoB, M, [Ipoceemenue, 2021 1)

(] HaumeHoBaHMe pa3aeioB H TeM MPOTrPaMMbI aThl K KTHPOBKA
I‘D‘H eto ¢ pasneo eM porp KonnuyecTBo A DJIeKTPOHHbIe U (POBbIE OPpeKTHpo
4acoB ILian dakr o0pa3oBaTeJbHBbIE PeCYPChI
1. BemiecTrBO 1 [Iepunonnueckuii 3akoH. Ilepuonnueckas
1 ngnqmecmae €aAKIUH cmcgeMilL XUMHYECKUX aneMepHTozli AU 1 bubmorexa LHOK
P T https://m.edsoo.ru/00adb59
Menneneena
1.1 Ilosropenne u 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
OJieHUE 3HAHUN 5 bubnunoreka [IOK
2 yray XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 httos://m.ed 100adb6b6
OCHOBHBLIX pa3aciioB MIepUOJ0B Pps.//m.€dsoo.ru a
kypca 8 knacca Knaccudukamnus 1 HOMEHKIATypa bubmmorexa [IOK
3 1 )
HEOPraHMYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
Buapl XuMHYECKOH CBSI3U U THITBI bubmuorexa LIOK
4 < 1 :
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 OKHCIUTETHEHO-BOCCTAHOBUTEIHHBIC 1 Bbubnunoreka [IOK
PEaKITUH. https://m.edsoo.ru/00adbch0
6 1.2 OcHoBHEIE Knaccudukanus XuMUYECKUX pEaKIUii Mo 1 But6immoreka [TOK
3aKOHOMEPHOCTH pa3IUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
XMMHYECKHMX PEAKIHH  [JoHsTHE 0 CKOPOCTH XUMHYECKOI PEaKIIHIL.
7 [lonsTre o FOMI())FGHHBIX U reTe OFSHHBIL)I( 1 bubmmorexa [IOK
p https://m.edsoo.ru/00adbe9a
peaKIusix
[MoHsiTHE O XMMHYECKOM PaBHOBECHH.
3 ®aKkTOpHI, BIUAIONINE HA CKOPOCTh 1 But6immoreka [TOK
XMUMHUYECKOH PEaKIMy 1 MOJIOKCHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHS
KonTponbhas pabora Nel o Teme
9 «HOB?O eHHei TIyOJIcHUE 3HAHUN 1 bubmorexa HOK
p yrLy https://m.edsoo.ru/00adcade
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiaccay
DIEeKTPOTUTHIECKAS Teopust 3AEKTPOIUTUIECKON JUCCOLUALINH. bubmmoteka [[OK
10 1 )
JIUCCOLAIHAS. CunbHbIE U cl1a0ble AISKTPOIUTHI https://m.edsoo.ru/00adcd68
XuMHUUECKUE peaKkuu . bu6nmoreka IJOK
11 HoHHbIE ypaBHEHUS peakuuit 1

B pacTBOpax

https://m.edsoo.ru/00add448
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XHUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAaHUIA

12 B CBETE MPEACTABICHUI 00 bubmorexa HOK
peA . https://m.edsoo.ru/00add5d8
3JIEKTPOINTHIECKOM TUCCOITUAITIH
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABICHUN 00 3ICKTPOTUTHICCKOM ﬁgg;l'l;l/(r);z:jasﬁ)orﬁ/%a 4dsb?
JUCCOLAIUU — ]
. bubnunoreka [JOK
14 Homsrie o riaponuse coneit https://m.edsoo.ru/00add9d4
15 O0600mIeHne u cucTeMaTU3anys 3HaHUH ﬁgg;l'l;l/(r);z:jasﬁ)orﬁ/%a ddd12
16 [Ipaktnueckas padora Ne 1. «Pemenue Bubmmoreka [IOK
DKCHEPHUMEHTAIBHBIX 331U https://m.edsoo.ru/00addbfa
KonTponbaas pabora Ne2 o Teme

17 «DNEeKTPOTUTHYECKAS TUCCOIIHAITHSI. EES;I'I;/?;Z?S(])_})OrISIOOa ddeco
XHUMHUYECKHE PEAKIIMH B PACTBOPAX» — :

18 2. HemeTasl 1 UX OO0miast XapaKTepUCTUKA TaJIOTEHOB. Bu6mmoreka [TOK
coeIMHEeHUs XuMHUYECKHE CBOWCTBA Ha MTPUMEPE XJI0pa https://m.edsoo.ru/00addfe2

XnopoBogopoa. ComnsiHast KUCIIOTA,

19 2.1 O6mas XMMHYECKHE CBOICTBA, MOJTyUeHHE, 1;36?7/0%? HOK/OO de104
XapaKTePHCTHKA [pUMEHEHHe ps://m.edsoo.ru/vlaae
XUMHYECKAX

[IpakTndeckas padota Ne 2 o Teme
20  O/ICMCHTOB VIIA- «[lony4yeHue CONSTHON KUCIIOTHI, M3yUeHHE e EH6H_HOTeKa LIOK
rpymisl. [anoreHst CBOHCTEY https://m.edsoo.ru/00ade348
BbruncieHus Mo ypaBHEHUSAM XUMUYECKUX Butmorexa LIOK
21 peaxiuii, eciii OJIMH U3 PEareHToB JIaH B https://m.eds00.ru/00ade488
M30BITKE — :

29 2.2 O6mas OO01mas xapakTepucTika 3JeMeHToB VIA- bubmoteka [IOK
XapaKTePUCTHKA TPYIIIBI https://m.edsoo.ru/00ade64a
XHUMHYICCKHX AnnoTponHsle MOAU(PHUKALMU CEPBI.

23 | anemeHToB VIA- ) HaxosneHnue cepsl U € coeTMHEHHH B ﬁggg'l;llcr)rfeelijasg)or}lfIOOa de64a
rpynmsl. Cepa u € npupojie. XUMHUYEeCKHe CBOMCTBA CEPBI — :

o4 COCTHHCHIL CepoBoaopo, cTpoeHue, Pu3ndecKue u bubmmoteka [[OK

XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

o5 Oxcuppl cepbl. CepHast KUCIIOTa, GU3NIECKUE bubnmnoreka [HOK

Y XUMUYECKHE CBOICTBA, PUMEHEHHE https://m.edsoo.ru/00adea28
26 XVUMHYECKHE PEAKINH, JIEKAIINE B OCHOBE Bub6mmoreka [IOK

IMPOMBIIIJICHHOI'O crocoba IOJTYy4YCHUA CepHOﬁ

https://m.edsoo.ru/00adec8a
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KHUCIIOThL. XUMUYECKOE 3arps3HeHIE
OKPY>KaIOIIEH Cpelibl COSTUHEHUSIMU CEPhI

Brruncinenune maccoBoi JOJIM BbIXOJa

bubommoreka [IOK

27 HPOIYKTA PEAKIUU https://m.edsoo.ru/00adec8a

28 i.a?;)ggg)a;mm(a rop(;lgflﬂblXiiiTeﬁ;?;;ﬁzzgzgz?n\r/ﬁl;o,ue bubamorera LOK
XUMUYECKUX (uznveckre 1 XUMUUECKHE CBOWCTBA https://m.edsoo.ru/00adeeat

29 s1eMeHToB VA- AmMHaK, ero Gpu3ndeckue U XUMHUYECKUE bubmmoreka [IOK
rpymmbl. A30T, pochop | cpoiicTBa, MONyUCHHE U IPHMEHCHHE https://m.edsoo.ru/00adf004
U UX COEIUHECHUS o

IIpakTudeckas pabora Ne 3 mo Teme Bubmorexa L[OK

30 «ITomyuenne amMmmuaka, U3yueHHe ero https://m.eds00.ru/00adf180
CBOWCTBY — '

31 A3oTHas KUCIOTa, e€ pu3mueckre u bubmmorexa [IOK
XUMHYECKHE CBOHCTBA https://m.eds00.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUS

30 B Ka4eCTBE MUHEPATBHBIX Y00pEHHIA. Bu6mmoreka [TOK
XUMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSIMH a30Ta
®Dochop. Oxeun dhocdopa (V) u pochopHas Bubmorexa [[OK

33 KHCII0Ta, PU3NIECKHe U XUMHUIECKHE https://m.eds00.ru/00adf68a
CBONCTBA, IOJIy4ECHHE — :
Hcnonb3oBaHue q)oc¢)aTovB B KaueCTBE Butmorexa LIOK

34 MUHEpaIBHBIX y00peHHid. 3arpsi3sHeHne https://m.eds00.ru/00adfc20
MIPUPOJTHOM cpebl hocdaramu — :

35 2.4 O6mas VYriepon, pacipocTpaHEeHUE B IPUPOJE, Bub6imoreka [IOK
XapaKTePUCTHKA (bu3HUeCcKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
XHUMHYICCKHX Oxcuapl yriepoja, ux Gpuznueckue u

36 anemMeHToB [VA- XMMHYECKHE CBOICTBA. DKOIOTHYECKUE bubnunoreka LJOK
TPpYIIBL. YTIEpo. 1 HpOOJIEMBI, CBI3aHHBIE C OKCHJIOM yTJIeposia https://m.edsoo.ru/00adfebe
KpEMHHUI U X (V)

COCANHCHMS N bu6nmoreka IJOK
37 VYronpHas KUCIO0Ta U €€ COMn https://m.eds00.ru/00ae006c
’lrlpaKTI/I‘leCKaH pabota Ne 4 o Teme BuGmnorexa LOK
38 [lonydenue yriekucnoro rasa. hitps://m.eds00.ru/00ae027¢
KauectBenHas peakius Ha kKapOoHAT-HOH" — :
39 [lepBoHayaNBHBIE TOHATUS 00 OPTaHUUECKUX bubanorexa LIOK

24
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bubmmoreka [IOK

40 KpemHuii i ero coeaHerHA https://m.edsoo.ru/00ae080a
TIpakTruueckas padora Ne 5. Perenu
41 31<pcnepm\:§HTaniH6L(1)x 331\;; ns TeeMe ) bubmrorexa ILIOK
. https://m.edsoo.ru/00ae0bf2
«BaxHew1re HeMEeTaJUTbl U UX COeTNHEHHSD)
42 Kontponbaas padora Ne3 o Teme bubmoteka [JOK
«Baxkneime HeMeTaIIIbI U UX COSIUHEHU https://m.edsoo.ru/00ae0el8
3. MeTa/uibl B UX OO6mmas xapaKTepUCTHKA XHMHIECKIX
CoeTUHEeHUs 3JIEMEHTOB — METAJJIOB. MeTayumyeckas bubnunoreka [JOK
43 .
CBS3b M METAJUINYECKASA KPUCTAIINIECKAS https://m.edso0.ru/00ae103e
3.1 O6mue cBoiicTBa peméTka. u3MdecKre CBOMCTBA METAIOB
MCTaJLIIOB XHUMHYECKHE CBOWCTBA METAJIIOB.
44 DNEeKTPOXUMHUUCCKUH P HATPSKCHUM bu6morexa LHOK
https://m.edsoo.ru/00ae1156
METaJIJIOB
OO61ue crocoObI MOMYyYEHHUS] METAJLIOB.
45 CnnaBbl. Beruncienust no ypaBHEHUSIM bubmmorexa [IOK
XMUMHYCCKHUX PEAKIMiA, €CITH OJTUH U3 https://m.edsoo.ru/00ae1156
PEareHTOB COACPIKHUT IPUMECH
46 ITonsTHE O KOPPO3UHU METAIIIOB bubmorexa LHOK
https://m.edsoo.ru/00ae1278
47 3.2 Baxneiimme [l{e0uHbIe MeTANTE Bubnunoreka [IOK
METaJLIbI U UX https://m.edsoo.ru/00ae14b2
48 COSHHERIT OKcUIBI U TUAPOKCUIBI HATPUS U KAJTHS bubmmorexa [IOK
https://m.edsoo.ru/00ae14b2
49 [llemouHO3eMEIbHBIC METAILIBI — KaJIbLHI 1 bubmoTeka [IOK
MarHui https://m.edsoo.ru/00ae15e8
50 Bakueiiime coeiMHeHUS KabIHs bubamorexa LHOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHNE B CUCTEMATHU3aIUsl 3HAHUHT
52 JKécTrocTh BOABI M CITOCOOBI €€ yCTpaHeHHS bubmmorexa [IOK
https://m.edsoo.ru/00ae1886
53 [Ipakrnyeckas padota Ne 6 o Teme Bu6imoreka [IOK
"YKEcTKOCTh BO/IBI U METO/IBI €€ YCTpaHeH s " https://m.edsoo.ru/00aelae8
N bubmmotexa [JOK
>4 AmomHHH# https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOHCTBA OKCUAA U TUAPOKCHIA bubmmorexa LIOK
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bubmmoreka [IOK

56 Keneso ! https://m.edsoo.ru/00ae1d86
57 Oxcunpl, Tuapokcuanpl u conu xenesa (1) n 1 Bubmmoreka [IOK
sxemesa (1) https://m.edso0.ru/00ae35e6
58 O06o0011eHne U cucTeMaTu3anys 3HaHUH 1
[Ipaktryeckas padota Ne 7. Pemienue
59 JKCIEPUMEHTAILHBIX 33]1ad 110 TEME 1 EES;I;I/?I:Z?SC%O:S/OO%IS de8
«BaxxHelime MeTaIbl U UX COEAUHEHUS — '
Beruncnenus o ypaBHEHHAM XUMUYECKHX
peaxuuii, eciu OJUH U3 pearcHTOB J1aH B Bubmorexa L[OK
60 M30BITKE WM COJACPIKUT MPUMECH. 1 https://m.eds00.ru/00ae1750
BeoranciieHnst MaccoBOM 107 BBIXOJA — '
MPOIYKTa PeaKuu
61 O06o0011eHne 1 cucTeMaTu3anys 3HaHUH 1 E‘[P;S;I'I;/(r)‘;eeiiscl)loorllf/OOa dbcho
62 KontponbHas pabota Ne4 mo Teme 1 Bu6mmoreka [TOK
«Baxknelnme MeTaIbl U UX COSIUHEHUY https://m.edsoo.ru/00adbchQ
63 4. Xumus n BemectBa 1 MaTepuaibl B IOBCETHEBHOM 1 bubmuorexa LIOK
OKPY:KAIOIIas cpeAa  KU3HH YEJIOBCKa https://m.edso0.ru/00ae3f50
64 XUMUYecKoe 3arps3HeHne OKpY Karomiei 1 Bub6mmoreka [TOK
cpejibl https://m.edsoo0.ru/00ae4270
65 4.1 Bemectea u Ponp xumuu B penieHuH 3KOJIOTUYECKUX 1 Bub6imoreka [IOK
MATCPHATIBL B XKMSHI ' 1156 51em https://m.eds00.ru/00ae4270
fevtopeia bubmmorexa [IOK
66 T'onosas kouTpoaLHas padora ! https://m.edsoo.ru/00ae0dOa
67 AHanu3 KOHTpoJIbHOU paboThl. O6001IeHne 1 1 Bub6imoreka [IOK
CHCTEMAaTU3aLMs 3HAHUN https://m.edsoo.ru/00adb33c
68 Pe3zepeHsiii ypok. O6o01IeHne 1 1 Butbimmoreka [TOK
CHCTEMAaTH3aIMs 3HAHUIT https://m.edsoo.ru/00ad9ch?
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 63
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