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COIEPKAHUE OBYYEHUA 11 KJIACC

Teoperudeckne 0CHOBbI XMMHH

XUMHYECKHUH dJIeMEHT. ATOM. SI1po aTroma, H30TOIbl. DJIEKTPOHHAs 000JI0UKa.

DHepreTuYeckre YpPOBHHU, MOJYPOBHH. ATOMHBIC opOuTanu, S-, P-, d- snemeHThl. OCOOCHHOCTH paclpeesiCeHUs] 3JICKTPOHOB MO OPOMTAISIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOA0B. DICKTPOHHAS KOHPUTYpALIUs aTOMOB.

[lepunonnueckuit 3akoH u Ilepuoanueckas cucremMa xumuyeckux anemeHToB J[.M. MenneneeBa. CBs3b nepuoauyeckoro 3akoHa u Ilepumonnueckoi
cucTeMbl XuUMHYeckux 3yeMeHToB J[.MI. MeHneneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOECHHMS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOMCTB XMMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO IPyNaM U neprojam. 3HaueHue NepruonYecKoro 3aKoHa B pa3BUTUU HAYKH.

CtpoeHue BemiecTBa. XUMHUYECKasi CBS3b. Buabl XuMu4eckol CBSI3U (KOBaJCHTHAsl HEMOJSpHAs W TMOJsIpHAsi, HOHHAs, MeTalindeckas). MexaHu3Mbl
o0pa3oBaHMs KOBAJEHTHOW XHMHUYECKOW CBsS3U (OOMEHHBIM M JOHOPHO-AaKIENTOpHBIN). Bomopomnas cBs3b. BaneHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. MIOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJISIPHOIO M HEMOJEKYJISIPHOTO CTPOCHMS. 3aKOH IOCTOSHCTBA COCTaBa BELIECTBA. THIBI KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAIUNINYECKON PEIIETKH.

[TonsTue o nucnepcHbIx cuctemax. McTuHHbIE U KOJUIOMAHBIE pacTBOPbI. MaccoBasi 10J1 BELIECTBA B pacTBOPE.

Knaccudukanus Heopranmueckux coeaumHeHuil. HoMeHKIaTypa HEOpPraHMYeCKMX BeHIeCTB. | eHeTnyeckas CBA3b HEOPraHWYECKHX BEIIECTB,
MPUHAUIEKAIINX K PA3IMYHBIM KJIaccaM.

Xumunueckas peakuus. Knaccuduxaius XuMHYECKUX peakliiii B HEOPraHM4YEeCKONW M OpraHMYecKOoil XMMHUH. 3aKOH COXPAaHEHHUsI MacChl BELLECTB, 3aKOH
COXpaHEHUs U MPEBPAIICHUS YIHEPTUU TPU XUMHUUECKUX PEAKIIHIX.

CKopocTh peakiuu, e€ 3aBUCHMOCTh OT pa3inuHbIX (hakTopoB. OOpaTuMbIie peakiuu. XUMHUECKOoe paBHOBecue. DaKkTOpbl, BIUSIONINE HA COCTOSHHE
xuMuueckoro pasHosecus. [Ipunuun Jle [Ilarense.

DnekTpoauTrueckas auccounanus. CuiapHbIe U cnalble 31eKTpoiauThl. Cpesia BOAHBIX paCTBOPOB BEILIECTB: KUCasl, HEUTpallbHas, menounas. [lonamue
0 6000pooHom nokaszameine (PH) pacmeopa. Peakuiun HoHHOTO 0OMeHa. [ uOpoIu3 Heop2aHUYecKux U Opeanuieckux 6euecms.

OKUCIUTENBHO-BOCCTAHOBUTENBbHBIE Peakluu. [lonamue 06 s1ekmpoauze pacniagos u pacmeopos cone. llpumenenue 21ekmponusa.

IKCIEePUMEHTAJbHbIC METObI H3Yy4YCeHHS BeleCTB M X NpPeBpalleHHil

Hemonctpauus Ttabmun «lleproguueckas cucrtema xumuuyeckux snemeHToB (.M. MenneneeBa», n3ydeHue Mojeiei KpPUCTAUIMYECKUX PEIIETOK,
HaOJII0ZICHWE U ONHMCaHME JEMOHCTPAIMOHHBIX U JTAOOPAaTOPHBIX OMBITOB (Pa3lio’KEHHE MEPOKCHIAa BOJOPOAAa B MPUCYTCTBHM KaTajau3aTopa, OlpeieieHue
Cpelbl PacTBOPOB BEIIECTB € IMOMOILNBIO YHHBEPCAIbHOIO HHAMKATOPA, pEaKlUd HOHHOTO OOMEHa), MpOBEAeHHE MpakTH4YeCKoW paboThl «BnusHue
pa3auyYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIHI.

PacuérHrle 3amaun
Pacuérel mo ypaBHEHUSM XMMHUYECKHX PEAKIHMil, B TOM YHCIE TEPMOXUMUYECKHUE PACUETHI, PacUEThl C MCIIOJIB30BAHUEM IMOHATHS «MaccoBas JOJIs
BEILIECTBAY.



Heopranuueckasi xummusi

Hemeramnsl. [lomoxxenne HemeramnoB B Ilepuoawdeckoit cucreme xumudeckux siaeMeHToB J[.M. MenzaeneeBa U 0COOEHHOCTH CTPOCHHUS aTOMOB.
dusnyueckre CBOMCTBA HEMETAILIOB. AJUIOTPOITHS HEMETAIIIOB (Ha MpUMepe KUCIIOpoa, cephl, pocdopa 1 yriaeposa).

XWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TalOTEHOB, cephl, a30Ta, ¢ocdopa, yriepona W KPEMHHUA) W HUX COCAMHEHUH (OKCHIOB,
KHCJIOPOJICOACPIKAIITNX KUCIIOT, BOAOPOIHBIX COCTUHECHUN ).

[IpuMeHeHNe Ba)KHEUIIUX HEMETAJUIOB U UX COCIUHEHUM.

Mertannsl. Ilonoxenue meramioB B Ilepuonudeckoil cucreme xumuueckux snemeHToB (.M. MenneneeBa. OcoOEHHOCTH CTPOEHMS AJIEKTPOHHBIX
o0oitouek aromoB MeTauioB. O0mMe Gundeckue cBoicTBa MeTAIUIOB. CIIJIaBBI METAJLIOB. DIIEKTPOXUMUYCCKUHN Pl HAPSHKCHUH METaJIOB.

XUMHUYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPU, KaJIUW, KaJIbLIUA, MarHUM, JIFIOMUHUN, IUHK, XPOM, KeJIe30, ME/Ib) U UX COCAUHEHUH.

OO6mue cnocoObl monyueHus: MetaiioB. Memannypeus. Kopposus memannog. Cnocobwl 3auumel om koppo3uu. llpuMeHeHue MeTamioB B ObITY U
TEXHUKE.

JKCNepUMEHTAJIbHbIE METO/IbI U3yUeHHsl BellleCTB U UX MpeBpalleHuii

N3yuenne koiuiekiuu «MeTamibl W CIUIaBb», OOpa3lOB HEMETAJUIOB, pEIICHUE OKCICPUMEHTAIbHBIX 3aj7a4, HAOJIOJCHUE W ONUCAHUE
JCMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OMBITOB (B3aMMOJACHCTBHE TMAPOKCHIA AJTIOMUHHUS C PAaCTBOPAMU KHCJIOT M IeovYed, Ka4yeCTBCHHBIC PEaKIMy Ha
KaTHOHBI METAJIJIOB).

Pacuérnbie 3agaun
Pacuérer macchl BemiecTBa win 00bEMa ra30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacd€Tsl Macchl (00bEMA, KOTMYECTBA BEIMIECTBA) MPOAYKTOB PEAKIIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH. XUMMS U KU3Hb

Pons xumuu B oOecrneueHUU 3KOJIOFI/I‘ICCKOI\/’I, 3HepreTI/I‘leCKOﬁ U TIHIIEBOMH 6G3OHaCHOCTI/I, Pa3BUTHU MCIOUIIUHBI. ITonsartue o HAayYHBIX MCTOHAX
IMO3HAaHUs BCIICCTB U XUMHUYCCKHUX peaKHHﬁ.
Hpe,I[CTaBJ'IeHI/ISI 00 06H_[I/IX HAYYHBIX IPUHOUIIAX ITPOMBIIIJICHHOT'O ITOJIYUCHUA Ba)KHEUIIIHNX BEIIECTB.

Yenosek B MHUPEC BCHICCTB U MATCpHUAIOB: BayKHEHIITIIE CTPOUTCIIBHBIC MaTCpHajibl, KOHCTPYKOHMOHHBIC MaTCpHajbl, KPaCKH, CTCKJIO, KEpaMHKa,
MaTepHraIbl I JICKTPOHUKH, HAHOMATCPpHUAJIbl, OPraHNYCCKUC 1 MUHECPAJIbHBIC YI[06pCHI/15[.

XuMHS U 310pOBbE YeNIOBEKa: MpaBWJIa HUCIIOJIb30BAHMS JIEKAPCTBEHHBIX MpPENaparoB, MpaBujia OE30MacCHOTO HMCMOJIb30BaHUS IpernaparoB OBITOBOMN
XUMHUU B ITOBCEJHEBHOM KU3HU.

Me:xnpeamernbie CBA3H

Peanu3zanus MexnpeIMEeTHBIX CBS3E€H MPU M3YUYEHHHU 00IIel U HeopraHuyeckoil XxuMuu B 11 kiracce ocyImiecTBIsIeTCs Uepe3 UCI0JIb30BaHUE KaK OOIIMX
€CTECTBEHHOHAYYHbIX MOHATHM, TaK W MOHATHH, SBJIAIOIINXCS CHCTEMHBIMHU ISl OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0me ecTecCTBEHHO-HAyYHBIC TTOHATHS: HAY4YHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIN3, CUHTE3, KiIaccu(uKanus, IepruoIuIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHUE, SIBJICHHE.



O®uznka: MmaTepus, SHEPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOM, PaJWOAKTUBHOCTb, MOJIEKYyJa, SHEPreTUYEeCKHl YpOBEHb,
BELIECTBO, TeJI0, 00bEM, arperaTHoe COCTOSIHUE BElIeCcTBa, (PM3HUECKUe BETUUYUHBI U €UHUIIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opranusM, 3Kkocuctema, ouocdepa, Makpo- U MUKPOIJIEMEHThI, BUTAMUHBI, 0OMEH BEILIECTB B OpraHU3MeE.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus:: XUMHYECKasi MPOMBIIUIEHHOCTb, METaJUTyprusi, MPOU3BOJCTBO CTPOUTENBHBIX MAaTE€pPHAJIOB, CEJIbCKOXO3SHCTBEHHOE MPOU3BOACTRO,
MUIIeBas MPOMBIIUIEHHOCTh, (apMalleBTUYECKasi MPOMBIIICHHOCTh, MPOU3BOJCTBO KOCMETUYECKUX IIPErapaTroB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX
MaTEepUasIoB, ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yJibTaTaM OCBOCHHUS OOYYArONIMMHUCSA MPOrpamMM CpeaHero ooimero oOpa3oBaHus (JIMUHOCTHBIM,
METaNpeIMETHBIM B TIPEeIMETHBIM). HaydHO-MeTOAMYeCKON OCHOBOW ISl pa3pabOTKH IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHEro OOIIero
00pa3oBaHMs SBISETCS CUCTEMHOCATEILHOCTHBIN TTOAXO.

B cooTBeTcTBHU C CUCTCMHO-JACATCIbHOCTHBIM ITOAXOJA0M B CTPYKTYPC JTMUHOCTHBIX PE3YyJIbTAaTOB OCBOCHUA NPCIMETA «XuMusa» Ha YPOBHE CPEAHETO
o01ero 00pa3oBaHus BBIACIICHBI CIEIYIONINE COCTABIISIONIUE:

OCO3HaHUe 00y4JarImuMucs poccuiickoin rpaxaaHCKON UJCHTUYHOCTHU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIPEICTICHUIO; HAaTU4Khe MOTUBAIIMU K O0YUYCHHIO;
[[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOKICHHUI TUYHOCTH Ha OCHOBE KITFOUEBBIX [IEHHOCTEH M UCTOPUYECKUX TPAJUIUi 6a30BOM HAYKH XUMUU;
TOTOBHOCTb U CLIOCOOHOCTH O0YYarOIINXCSl PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMU, TPUCYIIIUMU [EIOCTHON
CHCTeME XMMHUYECKOro 00pa3oBaHus; HATUYKME MPABOCO3HAHUS IKOJIOTUYECKON KYIbTYPhI U CIIOCOOHOCTH CTABUTH IIEJIU U CTPOUTD KU3HEHHBIE TUIaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOSHUS MpeaMeTa «XUMUsS» JOCTUTAIOTCS B €IUHCTBE yU4eOHOW M BOCIHUTATEIHHOW NESTEIBHOCTH B COOTBETCTBHU C
T'YMaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH, IYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH W HJ€alaMH POCCUHCKOTO TPaKIAHCKOTO OOIIECTBa, MPHUHSTHIMU B
o0IecTBe HOPMaMH M TIPABUJIAMH TOBEJEHHS, CIOCOOCTBYIOIIMMHE MPOIleccaM CaMOTIO3HAHMsI, CAMOPa3BUTHS M HPABCTBEHHOTO CTAHOBIEHUS JIMYHOCTH
00ydaromuxcsl.

JIM9HOCTHBIE PE3YyJbTATHl OCBOSHHUS MpeaMeTa «XUMUS» OTPaKAIT CHOPMHUPOBAHHOCTH OMBITA MO3HABATENIBHONW M MPAKTUYECKOW NEATEITHHOCTH
00yJaronuxcsi Mo pean3aluy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCKOro BOCIIMTAHUSA:



0CO3HaHUs 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s13aHHOCTEH, YBaXKEHHsI K 3aKOHY U IIPABOMOPSIKY; MPECTABICHUS O COLIMATbHBIX HOPMaX U
MpaBHJIaX MEKIMYHOCTHBIX OTHOLICHUHM B KOJUIEKTHBE; TOTOBHOCTU K COBMECTHOI TBOPUECKOM AESITEIbHOCTU MIPU CO3JJaHUH YUEOHBIX IPOEKTOB, PELICHUH
y4eOHBIX U MIO3HABATEIbHBIX 3a/a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U IIPUHUMATh MOTHBbI, HAMCPCHUS, JIOTUKY W apIrYMCHTEI APYTrUX IIPH aHAJIU3€ pas3JIMYHbIX BUIOB y‘lGGHOfI JCATCIIBHOCTH,

2) IATPUOTHYECKOT0 BOCTIMTAHMS

IIEHHOCTHOTO OTHOIICHHUS K MCTOPUYECKOMY W HAyYHOMY HACIICUI0 OTEYCCTBEHHON XMMHH, YBa)KEHHUS K MPOIECCY TBOPYECTBA B 00JACTH TEOPUU U
MPAKTUYECKOT0 TMPUMEHEHHS XHMHH, OCO3HAaHHMs TOTO, YTO JIOCTHXKEHHUS HayKH €CThb pe3yJbTaT JUINTEIbHBIX HAOIIOJEHUN, KpPOMOTINUBBIX
AKCIICPUMEHTAJIbHBIX TTOUCKOB, TIOCTOSIHHOTO TPYJla YYEHBIX M IPAKTUKOB, HMHTEPECa W IMO3HABATEIHHBIX MOTHUBOB B MOJYUYEHUH M TMOCICAYIOIMIEM aHaTU3e
nH(pOpMaIUU O TEPEIOBBIX JOCTHKCHHUIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HpaBCTBeHHOFO CO3HAaHUA, OTUYCCKOI'O ITIOBCACHUA, CHOCO6HOCTI/I OILICHUBATH CI/ITyaHI/II/I, CBA3aHHBIC C XUMHUYCCKHUMU SABJICHUAMU,

U MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH; TOTOBHOCTH OIICHMBATh CBOE MOBEACHHUE U MOCTYIIKH
CBOMX TOBApUIIEH C TO3UIIMI HPAaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHI STUX MOCTYIKOB;
4) dopmMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHHUS LIEHHOCTEH 3J0pOBOTO M 0e30macHOro obpas3a KH3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHM3HUECKOMY U
MICUXUYECKOMY 3JI0pPOBbIO; COOIIOIEHUS MpaBUil 0€30MacHOr0 0OpaIIeHus ¢ BEIIeCTBAMU B OBITY,

MOBCETHEBHOM JKU3HU U B TPYAOBOH JAEITEIbHOCTH; MOHUMAHUS IIEHHOCTHU MPaBUI HHAWBUYaTFHOTO U KOJUIEKTUBHOTO O€301MacHOTO

MOBEJICHUSI B CUTYalUsX, YTPOXKAIOUIUX 3OPOBBIO U JKU3HU JIIOJIEH; OCO3HAHUS MOCIEICTBUIA M HENPUATHUS BPEAHBIX MPUBBIUEK (YHOTPEOIEHUs aJIKOIr o,
HapKOTHKOB, KypeHHs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATENbCKON NEATENILHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX ACSITENbHOCTH;
YCTaHOBKH Ha aKTUBHOE y4acTHe B PEIICHUH MPAKTUYECKUX 3a/1a4 COIMANBbHON HAMPaBICHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI); WHTEpeca K
MPAKTUIECKOMY M3yUeHUIO POodecCHil pa3TuYHOro pojaa, B TOM YHCIIE Ha OCHOBE MPUMEHEHHSI MPEAMETHBIX 3HAaHUH M0 XUMHUH;, YBaXXEHUS K TPYAY, JTIOIIM
TpyJa U pe3yibTaTtaM TPyA0BOM EeSATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYaIbHOU TpaeKTopuu 00pazoBaHus, Oyayiei mpodeccuu u
pean3any COOCTBEHHBIX KU3HEHHBIX IJIAHOB C yYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBA;

6) 3K0JI0rMYeCcKOro BOCIIMTAHMS:

HKOJIOTHUYECKH 1[EIeCO00Pa3HOr0 OTHOILIEHHS K PUPOJIE, KaK UCTOYHHKY CYIIECTBOBAHUS KM3HU Ha 3eMJie; TOHUMaHUs T100aIbHOro Xapakrepa
3KOJIOTHUYCCKUX np06neM, BJIMAHUA DKOHOMHUYCCKHUX ITPOICCCOB HA COCTOAHUEC HpHpOHHOﬁ n COHHaHBHOﬁ Cp€abl; OCO3HAHUA HGO6XOI[I/IMOCTI/I
HNCITOJIB30BAHUA )IOCTI/I)KGHI/Iﬁ XUMHUU JJIA pEIICHUA BOIIPOCOB pallMOHAJIIBHOTO ITPUPOAOIIOJIE30BAHNA; AKTUBHOT'O HEIIPUATHA I[Gf/iCTBHfI, MIPUHOCAIINX BPECa
OKPY>KaIOIIIe MPUPOTHOMN CpeJie, YMEHHS IPOTHO3UPOBATh HEOJATOMPHUATHBIE IKOJIOTHIECKUE TTOCIEICTBHS MPEATPUHUMAEMBIX IEUCTBHUI U MPEI0TBpaIlaTh
HX; HAJIW4YUA Pa3sBUTOI0 SKOJIOTMYCCKOI'0 MBIIIIJICHUS, SKOJIOTUYECKOHU KYJbTYPBI, OIIbITA JCATCIbHOCTH JKOJIOTHYECKOU HaImpaBJICHHOCTHU, YMCHHUA



PYKOBOJICTBOBATHCS! MU B TIO3HABATEIILHOW, KOMMYHHMKATHBHOM U COLMAIbHON MPAKTUKE, CIOCOOHOCTH M YMEHUS aKTUBHO IIPOTUBOCTOSTh UJEOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI0 MTO3HAHUSA:

c(OPMHUPOBAHHOCTU MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOILECTBEHHOM MPAKTUKK; IMOHUMAaHUS CHEeLU PUKH
XMMHUU KaK HayKd, OCO3HaHUs €€ posid B (GOPMHUPOBAHNUHU PALMOHAIIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU LIEIOCTHOTO MIPEACTABICHUs 00 OKPYIKarolleM
MHpE KaK O €IMHCTBE MPHUPOJIbI U YEI0BEKa, B IO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH U pelieHnH Npo0ieM COXpaHeHUs IPUPOJHOIO PAaBHOBECHS;
yOex1EHHOCTH B 0COO0H 3HAUMMOCTH XUMHH JJIsi COBPEMEHHON IIMBIIN3AINH: B €€ T'YMaHUCTUYECKON HANPAaBICHHOCTH U BaKHOW POJIM B CO3/ITAHUU HOBOU
0a3bl MaTepUaIbHON KYJIbTYpbI, PEUICHUHN TTI00AIBHBIX MIPOOJIEM YCTOHYHUBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, YHEPTETUUECKOM, TUILIEBON U
HKOJIOTUYECKOM 0€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, 00ECTICUCHUH YCIOBUN YCIEIIHOTO TPYAa M SKOJIOTUYECKH KOM(POPTHOM KU3HU KAXKIOTO YieHa
00I1IecTBa; €CTECTBEHHO-HAYYHON TPAMOTHOCTH: TOHUMAHHMSI CYIITHOCTH METO/IOB MTO3HAHMUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CHOCOOHOCTH
MCTIOJIB30BATh MOTyYaeMble 3HAHUS [T aHATN3a U OOBSICHEHUS SIBJICHUH OKPYXKAIOIIETO MUPA U MPOUCXOSAIINX B HEM U3MEHEHUH, YMEHHS JeTIaTh
00OCHOBAHHBIC 3aKIIOYCHUSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOMIMXCS TAHHBIX C LIETBIO MOYYEHHS TOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTH CAMOCTOSTEIIEHO
HCIOJIb30BAaTh XUMUYECKUE 3HAHUS AJIS PEIIeHUs MPoOJIeM B pealibHbIX JKU3HEHHBIX CUTYALMIX; HHTEpeca K MO3HAHUIO M UCCIIE0BATEIbCKON A TENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY TOJYYCHHIO HOBBIX 3HAHHM MO XMMHHU B COOTBETCTBUU C
KU3HEHHBIMU MTOTPEOHOCTSIMU; MHTEpeca K 0COOEHHOCTAM TpyJa B pa3Nu4HbIX chepax mpodheccuoHanbHOMI

JESTEIIBHOCTH.
METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeameTHbIe pe3yIbTaThl OCBOSHHUS Y4eOHOTO MpeaMeTa « XUMUS Ha YPOBHE CPEAHETO 001ero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBIC TSI (POPMHUPOBAHUS MHUPOBO33PEHUSI OOYUAIOIMIUXCA MEXIUCIUIUIMHAPHBIC (MEXIpPEIMETHbIE) OOIIeHAYYHbIE MOHSTHS, OTPaKarollnue
LIEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U CHEIU(UKY METOJIOB MO3HAHHS, HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, DHEPTHUs, SBJICHUE,
MPOLIECC, CHCTeMa, HAyUHbIN (akT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIe0BaHNe, HAOII0IeHIE, U3MEPEHUE, IKCIIEPUMEHT U JApYyTHE);
yHHUBEpcaibHble Y4eOHble JeiicTBUS (MMO3HABATENbHBIE, KOMMYHHKATHBHBIC, pEryJISTHBHBIC), obecreunBatonye (opmMupoBaHue (QyHKIHOHATBHOM
TPaMOTHOCTH M  COLMAJIBHOW KOMMETEHIMH OOYy4YalolIuXcs; CHOCOOHOCTh OOYyYaroluxcs MCMOJb30BaTh OCBOCHHBIE MEXKIUCIHUILIMHAPHBIE,
MHPOBO33PEHYECKHE 3HAHUS M YHUBEPCAIbHbIE yueOHbIe ACMCTBUS B IO3HABATEIHLHON U COLIMATBHON MIPAKTHKE.

MertanpeamMeTHble pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMH YYEOHBIMH I103HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH M PETYJISTUBHBIMU
JIECTBUSIMU.

ITo3HaBaTeIbHbIEC YHUBEpPCAJIbHBbIE y4eOHbIe JeiiCTBUS

ba3oBble JJoruueckue aAeicTBUs:

CaMOCTOSITENTLHO (POPMYTUPOBATH U aKTYaTHU3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh; OMPEIEISITh eI AeATeIbHOCTH, 3a/1aBast TapaMeTpPhl U
KPUTEPUU UX JOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIILHOCTH C TOCTABJIICHHBIMU LEJISMU; UCIIOIB30BaTh IPU OCBOCHUH 3HAHUN IPUEMBI JJOTUYECKOTO



MBIIICHUS — BBIACIATH XapaKTePHbIC MPU3HAKU MTOHSATHN U yCTAaHABIMBATH UX B3aUMOCBSI3b, HCIIOJI30BATh COOTBETCTBYIOIIUE TIOHITHS I OOBSICHCHUS
OTJIETBHBIX (DAKTOB U SIBJICHUI; BBIOMPATh OCHOBAHUS U KPUTEPUH IS KIIACCU(PUKAIIMK BEIIECTB M XUMHUECKHX
peaKIuii;

YCTaHABIMBATh MIPUYMHHO-CICACTBEHHBIE CBSI3U MEXK/Y M3yYaeMbIMU SIBJICHUSIMU;, CTPOUTH JOTHUYECKUE PACCYX ACHUS (MHAYKTUBHBIC, €AYKTHUBHEIC,
10 aHAJIOTHH ), BBISBIISATH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYIHMPOBATH BBIBOJIBI U 3aKIIFOUEHUS; IPUMEHSITH B ITPOLIECCE
MMO3HAHMS, UCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE

(3HAKOBBIE) MOJIEIH, MPe0OPa30BBIBATh MOJIEIIbHbIEC MPEACTABICHUS — XUMUUECKUN 3HAK (CUMBOJ) 3JIEMEHTA, XUMHUecKasi popMylia, ypaBHEHUE XUMUYECKOM
peaKuuu — TpH PElIeHWH Y4YeOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSITh Ha3BaHHbIC MOJENbHbIC MPEICTaBICHUS JUIS BbISBICHUS
XapaKTepPHBIX MPU3HAKOB N3YYaeMbIX BEUIECTB U XUMUUYECKUX PEAKIIHIA.

ba3oBble ucciaeaoBaTelbCKHeE AeiicTBUS:

BJIAJICTh OCHOBAMH METOJOB HAYYHOTO IMO3HAHMS BEIIECTB M XMMHUYECKHX PEaKIHii; (HOpMyTHpOBATh MU M 3a7add HCCIEIOBAaHUS, WCIOIb30BATH
MIOCTABJICHHBIE U CAMOCTOSITEIFHO c(hOpMyIIMPOBAaHHBIE BOTIPOCH! B KAYECTBE HMHCTPYMEHTA IMO3HAHUS M OCHOBBI Ui ()OPMHUPOBAHUS THIIOTE3BI 110 POBEPKE
IIPaBWJIBHOCTH BBICKA3bIBAEMBIX CYXKICHMI; BIaJE€Th HABbIKAMH CAMOCTOSTEIBHOIO IIJIAHUPOBAHUS M IPOBEJIEHUS YYEHMUECKHUX OSKCIIEPUMEHTOB,
COBEPILIECHCTBOBATh YMEHHs HaONIONaTh 3a XOJOM IPOIECcca, CaMOCTOSATEIBHO MPOTHO3MPOBATH €r0 Pe3yibTar, (OPMYIHPOBATH OOOOLICHHUS W BBIBOJIBI
OTHOCHUTEIIFHO JOCTOBEPHOCTH PE3YyJbTATOB HMCCIEIOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJEIaHHOW PaboOTe; MPHOOpPETaTh OMBIT YUEHUYECKOH
HCCIIEIOBATENbCKONM U MPOEKTHOM JEeATEIIbHOCTH, IPOSABIATh CIIOCOOHOCTh M FOTOBHOCTb K CaMOCTOSITEIbHOMY IOUCKY METOJOB PELIEHUS MPAaKTHUYECKUX
3aJ1a4, IPUMEHEHHIO PA3JIMYHbIX METOIOB TIO3HAHHUS.

Padora ¢ undopmanueii:

OPHEHTUPOBATHCS B PA3IUYHBIX HICTOUHUKAX HHPOPMALUU (HayYHO-TIOMYJIIpHAs JIMTEpaTypa XMMUYECKOT'O COIep KaHuUs, CIIPABOYHbIE TOCOOUS, PECYpPChI
WHuTepHeTa), aHaIM3upoBaTh MH(YOPMAIHIO pa3IMYHbIX BUAOB U (OPM MPEACTABICHUS, KpUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTD;
(bopMyIIHpOBaTh 3aMpPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU TOUCKE U 0TOOpE

uH(popManuy, HEeOoOXOTUMOW /i BBINOJHEHUS Y4YeOHBIX 3a/ad ONpeAeNEHHOrOo THIMA;  NPHOOpeTaTh ONBIT HCIOJIb30BAHUA HH(POPMAIIMOHHO-

KOMMYHHMKATHUBHBIX TE€XHOJIOTUHA U PA3IMYHbBIX IMOMCKOBBIX CHUCTEM; CaMOCTOSITEIbHO BbIOMpaTh ONTUMANbHYIO (OpMYy NpeacTaBieHUs HHPOpMaLuu

(cxembl, rpaduKH, auarpammbl, TaOJIUIbl, PUCYHKH W ApPYTHE); HCIOJIb30BaTh HAy4YHBIH S3bIK B KAaueCTBE CPEJCTBA MHpU paboTe ¢ XUMHYECKOH

uH(popMalMel: MPUMEHATh MEXIpeIMeTHble ((u3nueckue M MaTeMaTHYeCKHe) 3HaKu U CUMBOJIbI, (QOpMyJibl, abOpeBHATypbl, HOMEHKJIATYpY;

HCIIOJIb30BaTh U MpeoOpa30BbhIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISITHOCTH.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUSA:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYkK/1a€MOM TEMBbI B XOI€ J[ajiora

W/WIM TUCKYCCUH, BBICKA3bIBaTh UAEH, (POPMYIHUPOBATH CBOM MPEUIOKEHHUSI OTHOCUTEIBHO BBIIOJIHEHUS MPEAJI0KEHHON 3a1a4u; BBHICTYIIATh C Mpe3eHTaluen
pe3yabTaTOB MO3HABATEIBHOM JEATEIBHOCTH, ITOJYYEHHBIX CaMOCTOSITENBHO WM COBMECTHO CO CBEPCTHUKAMHM TP BBINOJIHEHUH XHMHYECKOTO



AKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEILECTB, pead3alli y4eOHOro MmpoekTa M (OopMyIHpoBaTh BBIBOJBI IO
pe3ysibTaTaM MpOBEAEHHBIX UCCIIETOBAHUM MMyTEM COTJIACOBAHMS MO3ULIMN B X0Z€ 00CYX/IeHUs 1 OOMEHAa MHEHUSIMH.
PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eCTBUS

CaMOCTOSITEJIbHO  IUIAHUPOBATh U OCYILIECTBIIATh CBOIO I103HABATEJbHYIO IEATEIBHOCTD, ONpPEAEss e€ LeNIn U 3a1a4i, KOHTPOJIIMPOBATh U IO
Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh IIpeylaraéMblii aITOPUTM ACHCTBUI NPH BBIIOJIHEHUH YU€OHbBIX U UCCIIE0BATENIbCKUX 3a/1a4, BEIOUpaTh Hanboee
3¢ GEeKTUBHBIN CIIOCOO UX PELICHUS ¢ YYETOM TOJyYEHHsI HOBBIX 3HAHUI BELIECTBAU XUMHUUECKUX PEAKIMSX; OCYLIECTBISTh CAMOKOHTPOJIb CBOCH
JeSATeIbHOCTH HA OCHOBE CAMOAHAIN3a U
CaMOOLICHKHU.
IIpeaMeTHbIe pe3yabTaThl OCBOCHUA Kypca «O01as 1 HeOpraHUIecKasi XUMUS OTPaKaIoT:

c¢(hOpMUPOBAHHOCTh MIpe/ICTaBICHUIA: 0 XMMHYECKON COCTaBJISIONICH eCTEeCTBEHHO-HAYYHOW KapTUHBI MUPA, POJM XUMHH B MO3HAHUU

SIBIIGHUW TIPUPOJIBI, B (dbopMupoBaHUH MBIIUICHUST | KYJbTYpPBI JUYHOCTH, €€ (GYHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOAMMOMN
JUIS pelIeHHs] MPaKTUYECKUX 3a7]a4 U SKOJIOTHYeCKH 000OCHOBAHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO U MPHUPOAHON Cpejie; BIaJeHHE CUCTEMON XUMHUYECKHX
3HaHU#, KOTOPast BKJIIOYAET: OCHOBOIIOJIAraIOIINe OHATHS (XMMUYECKHUH DJIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JIeKTpOHHBIC OPOUTAIIH ATOMOB, WOH,
MOJICKYJIa, MOJIb, MOJIIPHBIH  OOBEM, BaJICHTHOCTbH, DJIEKTPOOTPULIATEIILHOCTh, CTETICHh OKHUCJICHMS, XUMUYECKasi CBSI3b (KOBAJICHTHAsl, MOHHAS,
MeTaJUIM4ecKasi, BOJOPOJHAs), KpUCTAJUTMYECKass pemiéTKa, TUIbl XUMHUYECKHX PEAKIUN, PacTBOP, JJICKTPOJIUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTUUYCCKAS
JUCCOIINAIHSI, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH XUMUYECKOW pEaKinH, XUMHUYECKOE PABHOBECHUE); TEOPUU u 3aKOHBI

(Teopust AIEKTPOJIUTUYECKON JTUCCOIMaIuy, iepruoanyeckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHUSI MAacChl BEILIECTB, 3aKOH COXPAaHECHUS U
MPEBPAIICHUS SHEPTHH TPH XUMUYECKUX PEAKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJWYECKUM S3bIK XMMHUHU, MUPOBO33PEHUECKHE 3HAHMS, JICKAIME B OCHOBE
MOHUMAHUS TPUUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKUX SIBIICHUH, (DaKTOIOTHMUecKHe CBEACHHMsS O CBOMCTBaX, COCTaBe, MONy4YeHHMH U 0Oe30MacHOM
MCIOJIb30BaHNHU BaXHEUIINX HEOPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKON ACSITENFHOCTH YelOBeKa; CHOPMUPOBAHHOCTh  YMEHUU BBISIBIIATD

XapakTepHbIE MPU3HAKU MOHSATUM, YCTAaHABIMBATh MX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS IPU ONMHCAHMHM HEOPTaHUYECKUX
BEILIECTB U UX IPEBPAILCHHI;

c(OPMHPOBAHHOCTh YMEHUI HCII0JIb30BaTh XUMHUYECKYI0  CHUMBOJIUKY MJIs cocTtaBiieHUs (popmyn BELIECTB "
YpaBHEHMH XMMMYECKHMX peaklui, cucremMaTnueckyro HoMmeHkaarypy (IUPAC) u TpuBHangbHbIE Ha3BaHUS OT/ENbHBIX HEOPraHWYECKUX BELIECTB (yrapHbIN
ras, yriaeKucislii ra3, aMMHaK, raléHas u3BecTh, HerauéHas U3BeCcTb, MUThEeBas COJIA, MUPUT U JIpyTrue); chopMHUPOBAHHOCTh YMEHHUN ONpeeNsaTh BAJICHTHOCTh
U CTETIEHb OKUCJIEHUSI XUMUUECKHUX 3JIEMEHTOB B COEIMHEHUAX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKON CBSA3M (KOBAJIEHTHAsI,MIOHHAs, MeTaJlJIn4ecKasi,
BOJIOPO/THAS) B COETMHEHUSX, TUIl KPUCTAJUTMUECKON PEIIETKM KOHKPETHOTO BEIleCTBa (aTOMHAas, MOJIEKYJIsIpHas, NOHHAsI, MEeTaJlInyecKas),
XapakTep cpeibl B BOAHBIX PaCTBOPaX HEOPraHMUECKUX COETUHEHH; CPOPMUPOBAHHOCTh YMEHHUH YCTaHABIUBATH MIPUHAIJICKHOCTh HEOPTaHUYECKUX BEILIECTB
[0 UX COCTaBy K OINpeAeNEHHOMY KJIacCy/TpyIilie COeAMHEHUN (IIPOCThIe BEIIECTBA — METAJIIbl M HEMETAJLIbl, OKCUbl, OCHOBAHMSI, KUCIOThI, aM(pOTEepHbIE
TUAPOKCHUBI, COJIM); CPOPMHUPOBAHHOCTh YMEHMH pacKpblBaTh CMbICH mepuoandeckoro 3akoHa J(.M. MenneneeBa U J1€MOHCTPUPOBATH €r0
CUCTEMATU3HUPYIOIIYI0, OObSICHUTEIbHYIO M HMPOTHOCTHYECKYI0 (YHKIHMH;, CHOPMHPOBAHHOCTh YMEHHI XapaKTepH30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB
XHUMHAYECKHX dyIeMeHTOB 1—4 mepuoaoB Ilepuoauueckoi cucteMbl XuMudeckux snemeHToB JI.M. MeneneeBa, UCTIONB3Ys MOHATHS «S-, P-, 0-31€KTpOHHBIE
opOUTaNN, «IHEPTeTUYECKUE YPOBHMY, OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB  XMMMUYECKHX  JJIEMEHTOB U  HX



COCIMHEHMH MO nepuoaaM | rpynmnam llepuomnyeckoit cucreMbl XUMHUYeCKUX dyeMeHToB [[.M. MenneneeBa; chopMUpPOBAaHHOCTh YMEHHI XapaKTEpH30BaTh

(omuckIBaTh) O0OIIME XUMUYECKIE CBONCTBA HEOPraHUYECKUX BEIIECTB Ppa3IUYHbIX KJIACCOB, MOATBEPKIaTh  CYyIIECTBOBAaHUE
TEeHETUYECKON CBA3M MEXIy HEOpPraHMYECKUMHU BEIIeCTBAMU C TIOMONIbIO YpPAaBHEHUN COOTBETCTBYIOIIMX XHMHUYECKUX PpPEAKILIU;
c(hOpMUPOBAHHOCTh YMEHHS  KIacCHU(PHUIMPOBATH XUMHUYECKHE PEaKMU [0 Pa3IMYHbIM IMpHU3HAKaM (YHCIy M COCTaBY pPEarupyroLIux

BEIIECTB, TEIUIOBOMY 3P PEKTy peaKkiui, U3SMCHCHHIO CTEIICHEH OKMCIICHUS 3JIEMEHTOB, OOPAaTHMOCTH PEAKIMH, YIaCTHIO KaTanu3aTopa); chOpMHUPOBAHHOCTh
YMEHUU COCTaBJISITH YPABHEHUsS PEAKIUN Pa3IMYHBIX THUIIOB, MOJIHBIE M COKpAlIEHHBbIE YPAaBHEHHS PEAKIM MOHHOTO OOMEHA, YUYMTHIBAsl YCIIOBHS, IIPHU
KOTOPBIX 3TH PEAKLMHU UAYT 10 KOHIIA;
c(hOPMUPOBAHHOCTh YMECHHIA MPOBOAUTh  PEAKIIUU, MOATBEPKIAOIIME  KAYECTBEHHBIM  COCTAaB  pPa3jIMYHbIX HEOPraHWYECKUX  BEIIECTB,
pacro3HaBaTh ONBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUECKUX BEILECTB;
c(hOPMUPOBAHHOCTh YMCHHIA pacKpbIBaTh  CYIIHOCTb OKHMCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI TOCPEICTBOM COCTaBICHUS SJIEKTPOHHOTO
OanaHca 3TUX pEaKInii;
c(hOPMUPOBAHHOCTh YMCHHI OOBSCHSATH 3aBUCHMOCTh CKOPOCTH XHMHUYCCKOW DPEAKIMH OT PA3IMYHBIX (DAKTOPOB; XapakTep CMEIICHHS XHMHYECKOTO
paBHOBECHsI B 3aBUCHUMOCTHU OT BHEUTHEro Bo3aelcTus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh XMMHUYECKHE IMPOIECCHI, JEeKAIMEe B OCHOBE NMPOMBINUICHHOTO MOJYYSHHS CEPHOW KHUCIOTHI, aMMHaKa, a
Takxke cHOPMUPOBAHHOCTD MPEICTABICHHH 00 OOIIMX HAYYHBIX MIPUHIIUIIAX U HKOJOTHIECKUX MPOOIEMax XUMHUUECKOTO MTPOU3BO/ICTBA;

c(OPMHPOBAHHOCTH YMEHUH MMPOBOANUTH BBIYUCICHHS C UCIIOJIb30BAHIEM MOHATHUS «MACCOBAs JI0JISI BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIEHUH T'a30B IPU
XUMHUYECKUX PEaKIUAX, MACChl BEIIECTBA WM 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BELECTBA, MAacCe WM 00bEMY OJIHOTO M3 YYaCTBYIOIUX B PEAKIIUU
BELIECTB, TEIJIOBOIO 3 (eKTa peakliui Ha OCHOBE 3aKOHOB COXPaHEHMs MAacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTrUuH; CHOPMUPOBAHHOCTh YMEHHM
co0JIr01aTh MpaBUIIa MOJIb30BAaHUS XUMUYECKOH MOCYI0M M 1abopaTOpHBIM 000PYAOBAaHHEM, a TaKXKe MpaBUila OOpaIeHUs ¢ BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSAMHU 1O BBIOJHEHUIO JTa0OPaTOPHBIX XUMHUECKUX OIBITOB; CPOPMHUPOBAHHOCTh YMEHHMN IUIAHUPOBATh U BBIMOIHATh XMMUYECKHHA HKCIIEPUMEHT
(paznokeHue NepoKcHa BOAOPOJA B NMPHUCYTCTBUHM KaTaau3aTopa, ONPENEICHHE CPelbl PaCTBOPOB BEIIECTB C IMOMOIIBIO YHHBEPCAIBHOIO HMHIMKATODA,
BJIMSIHUE PA3IMYHBIX ()aKTOPOB Ha CKOPOCTh XUMHYECKOM peaklnu, peakiiMi HOHHOIO0 OOMEHa, KaueCTBEHHbIE peakIuK Ha Cyiab(aT-, KapOoOHAT- U XJIOPH]I-
aHMOHBI, HA KAaTHOH aMMOHHS, pelleHHE SKCIEePHUMEHTAIbHBIX 3ajau 1no TtemaMm «Mertamisl» u «Hemeramasl») B COOTBETCTBUM C IMpaBHJIAMH TEXHUKU
0€30MacHOCTH NpU 0OpallleHUH ¢ BEIECTBAMHU M JJaOOpaTOPHBIM 00OPYJOBaHUEM, IPEACTABIATh PE3yJIbTaThl XUMHUECKOTO IKCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHMI COOTBETCTBYIOIIMX PEAKIUN U (POPMYIHPOBATh BBIBOJbI HA OCHOBE 3THX PE3yJbTaTOB; C(HOPMUPOBAHHOCTh YMEHHM KPUTHUECKH aHAIU3UPOBAThH
XUMHUYECKYI0 HH(OpMALIHIO, MOJTy4yaeMylo M3 Pa3HbIX HUCTOYHUKOB (CpencTBa MaccoBOW KOMMYyHHUKauuu, WHTEpHET U JApYyrux);
c(OpMUPOBAHHOCTh YMEHUU COOJIOATh MpaBHUJa IKOJIOTUYECKH 1€]1eCO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM AEATEIBHOCTU B LIENSAX COXPAaHEHUS
CBOETO 3JI0POBBSl M OKPYKarollel MpUPOTHOM Cpeibl, 0CO3HABATh ONMACHOCTh BO3/AEUCTBUS Ha KUBbIE OPTaHU3MbI OINPENeIEHHBIX BEIIECTB, TOHUMAas CMBICI
nokazarens [IJIK, mosicHsaTe Ha nmpumepax crnocoObl YMEHBIICHUS U MPEIOTBPALIEHHUS UX BPEAHOIO BO3JCHCTBHS HA OpraHU3M YeloBeKa; JAJis1 00ydaroumxcs
C OIpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbsI: YMEHHE IPUMEHATh 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX METOAAaX MO3HAHUS BEIIECTB M XUMUYECKUX SBJICHMUIA;

TEMATHYECKOE IINTAHUPOBAHUE



C YKa3aHHEM KOJIMYCCTBA aKaICMUYCCKUX 4YaCOB, OTBOAMMBIX Ha OCBOCHHUC Ka)K,I[OI\/’I TEMBI yqe6Horo npeaMeTa, BO3MOXHOCTE HMCIIOJIB30BAHUA I1O JTON TeMe

3JIEKTPOHHBIX (LU(POBBIX) 00pA30BATEIBHBIX PECYPCOB, SBISIOIIUXCS YUeOHO-METOIMUYECKUMH MaTepuallaMi, UCIIONb3yEeMbIMU JUIsi OOYYeHHUsI U BOCITUTAHUS
Pa3IMYHBIX TPYII IOJb30BATENCH, IPESICTABICHHBIMH B JICKTPOHHOM HU(POBOM) BHJE M Pealu3yroIuMu Tunaktudeckue Bosmoxxanoctu KT, cogepxanne
KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 00pa30BaHUH

HaunumenoBanue KoaundyecTBO 4acoB
Ne PAa3/esIoB U TeM
Konrtpoabubie | IIpakTudeckue duekTpoHHbIe (LM PpoBHIE) 00pa3oBaTeIbHbIE PeCyPChl
n/m NpOrpamMmbl Bcero
padoThI padoThbI
Pazgen 1.TeopeTnyeckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
HepI/IOI[I/I‘leCKa}I cucremMa
1.1 XUMHUYECKHUX SJIEMEHTOR 3 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
. . MenaeneeBa
Crpoenue BeniecTsa.
1.2 MHoroo0pasue BelecTB 4 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
1.3 XUMHYECKUe peakuu 6 1 1 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
Hroro mo pazneny 13
Pa3nes 2.Heopranuyeckasi Xumust
2.1 Meraist 6 1 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
2.2 Hemeramisl 9 1 1 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
CBSI3IJ HeopFaHI/I‘-IeCKI/IX U
2.3 OpPraHM9CCKUX 2 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
BEIICCTB
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HWtoro 1o pasaeny 17 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
Paznen 3.Xumus u )KU3Hb
3.1 XUMHS ¥ KU3Hb 4 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
Wroro no paszneny 4
OBUIEE KOJIMYECTBO 34 5 3
YACOB I10 ITPOTPAMME

KaneHz{apHo-TeMaanecxoe INIAHUPOBAHHUE
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11 KJTACC

Ne

n/n

Tema ypoka

KoaudecTBo 4acoB

KonTposabHubie
Bcero
padoThbI

IIpakTuyeckue

padoThbI

Jara

U3y4eHus

DJIeKTpPOHHbIe U (pPOBbIE

o0pa3oBaTe/bHbIE Pecypchl

XUMHAYECKAN DIIEMEHT. ATOM.

DneKTpoHHast KOHQUTYpaLUs aTOMOB

04.09.2024

https://resh.edu.ru/subject/29/11/

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 3J1eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOPUEN CTPOEHUS AaTOMOB

11.09.2024

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COCIUHEHHH I10
rpyIIaM U nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 3neMeHToB [[.J1. MeHneneera B
Pa3BUTHH HAYKU

18.09.2024

https://resh.edu.ru/subject/29/11/

CTpOCHI/Ie BEIIIECTBA. XHMHYECKas CBA3b,
e€ BUBI, MCXaHU3MBI 06paSOBaHI/I$I
KOBaJICHTHOM CBS3U. BO,Z[OpO,Z[Ha}I CBA3b

25.09.2024

https://resh.edu.ru/subject/29/11/

BasieHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
Crenennb okuciecHusa. Beniectsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

02.10.2024

https://resh.edu.ru/subject/29/11/

Ilonstue o AUCHICPCHBIX CUCTCMAX.
HcTtuHHBIE U KOJJIOMIHBIE PacTBOPBLI.

MaccoBas 107151 BEIIeCTBa B pacTBOPE

16.10.2024

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

Knaccupukanus u HOMEHKJIaTypa
HEOPraHWYECKUX  COEAUHEHUM.

7
I'eHeTHYeCKas CBSA3b HEOPTaHUYECKUX 23.10.2024| https://resh.edu.ru/subject/29/11/
BEIIIECTB, Pa3IMYHBIX KJIACCOB
Knaccudukanuss XUMHUYECKUX pEaknuii B
HCOPraHMYECKOW M OPraHUYeCKON XHMUHU.

8 3aKOH COXpaHCHHS MACChl BEINECTB; 3aKOH
COXPAHCHHA M TPEBPAICHI JHEPTHH TPH 30.10.2024 https://resh.edu.ru/subject/29/11/
XUMHYECKUX PEAKIUIX ) =
Cxopocth peakiui. OOpaTHMbie peaiuy. https://resh.edu.ru/subject/29/11/

9 XUMHYECKOE PABHOBECHE 06.11.2024
[Tpaktueckass pabora Ne 1. «BnusiHue

10 pasTMMHBIX  (AKTOPOB  HA  CKOPOCTE https://resh.edu.ru/subject/29/11/
XUMHYECKON PEeaKIIuu» 13.11.2024
DIEKTPOTUTHYECKAS JIUCCOIHAAIHS.

[Tousite o0 BojopoaHoM mokasarene (pH)
11 pactBopa. Peakinu HOHHOTO OOMEHa.
I'vapoan3  OpraHMYECKUX u 27.11.2024 ;
Ap p https://resh.edu.ru/subject/29/11/
HEOPraHMYECKUX BEIICCTB
OKHCITUTEIIbHO-BOCCTAHOBUTEIbHBIC

12 peakinn. [Tonstue 06 snexTponuse https://resh.edu.ru/subject/29/11/
pacIuIaBoB ¥ pacTBOPOB COJIeH 04.12.2024

13 KonTpomphas  pabora  mo  pasnemy https://resh.edu.ru/subject/29/11/
«TeopeTnyeckre OCHOBBI XUMUW» 11.12.2024
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14

Mertamisl, UX MOJ0XKESHHUE B
[Tepuoanueckoii cucreMe XUMUUECKHUX
snemenToB /I. 1. MenpaeneeBa u
0COOCHHOCTH CTpOCHHUSs aToMOB. O01Ine
(du3nUYeCcKre CBOMCTBA METAILIOB

18.12.2024

https://resh.edu.ru/subject/29/11/

15

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUIN PsiJT
HaANPSDKEHUH METaJlIoB

25.12.2024

https://resh.edu.ru/subject/29/11/

16

XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX
MeTaJuIoB (HATpHUH, Kajaui, Kajabllui, MarHuii,
AIIOMUHUI) U UX COEIMHEHUI

09.01.2025

https://resh.edu.ru/subject/29/11/

17

XHUMHUYECKHE CBOMCTBA XpomMa, MEAU U UX

15.01.2025

https://resh.edu.ru/subject/29/11/

COEIMHEHUI

18

XUMHYeCKHEe CBOMCTBA IIMHKA, JKele3a U UX
COeTMHEHNN

22.01.2025

https://resh.edu.ru/subject/29/11/

19

[Tpaktuyeckas pabora Ne 2. "Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«Metamnb»"

29.01.2025

https://resh.edu.ru/subject/29/11/

20

HewmeTtannel, ux mojI0KE€HUE B
Ilepuoanueckoit CHCTEME XUMHYECKHUX
sneMenToB . 1. Menneneera u

0COOEHHOCTH CTPOEHHUS aTOMOB

05.02.2025

https://resh.edu.ru/subject/29/11/

21

dusugeckue CBOMCTBa HEMETaIJIOB.
Annotponusi HeMeETayuioB (Ha MpuUMepe
KHCTIOpoJia, cephl, hocdopa u yrieposaa)

12.02.2025

https://resh.edu.ru/subject/29/11/

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COEeTMHEHNN

26.02.2025

https://resh.edu.ru/subject/29/11/
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23

XuMHUECKue CBOMCTBA a30Ta, pocodpa 1 Ux
COCIMHEHU N

05.03.2025

https://resh.edu.ru/subject/29/11/

24

XHUMHYECKUE CBOMCTBA yTIepo/ia, KpEMHUS U
UX COCOUHEHUN

12.03.2025

https://resh.edu.ru/subject/29/11/

25

IIprumeHeHne BaXXHEUIINX HEMETAIIOB U UX
COCIMHEHUN

19.03.2025

https://resh.edu.ru/subject/29/11/

26

O00011eHNEe U cUCTEMATH3allMs 3HAHUH 110
teMe «Hemeramiely. BeruucieHus no
YpaBHEHUSM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKHUE PACUETHI

26.03.2025

https://resh.edu.ru/subject/29/11/

27

[IpakTuueckas padora Ne 3. «Pemenne
9KCHEPUMEHTAIbHBIX 33a4 110 TeEME
"Hemeramibi"»

02.04.2025

https://resh.edu.ru/subject/29/11/

28

KOHTpOJ’IBHaH pa60Ta mo TeMaM «MeTajbhy
u «HemeTtanabn

16.04.2025

https://resh.edu.ru/subject/29/11/

29

HCOpFaHI/I‘-IeCKI/Ie N OPraHUYCCKNUE KUCIIOTHI.
Heopr AHHYCCKHC n

OpTraHU4Y€CKUC OCHOBAHU

23.04.2025

https://resh.edu.ru/subject/29/11/

30

AM@oTepHbIe HEOpraHUYECKHE U
opraHvueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB

30.04.2025

https://resh.edu.ru/subject/29/11/

31

Ponb xumuu B o0OecrieueHNn 3KOHOFH“ICCKOI>1,
3HepFCTHqCCKOﬁ U IHIIEBOM 6e3OHaCHOCTI/I,
Pa3BUTHU MCIULUHDBI

07.05.2025

https://resh.edu.ru/subject/29/11/
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[IpencraBnenuss 00 OOMmMMX  HAyYHBIX

32 IIPUHOUIIAX  TPOMBINUICHHOIO  ITOIYYCHUA 1 https://resh.edu.ru/subject/29/11/
BOKHEUIIINX BEIIECTB 14.05.2025
33 UenoBek B MUPE BEIIECTB U MATEPHAIIOB 1 https://resh.edu.ru/subject/29/11/
21.05.2025
34 x . 1 https://resh.edu.ru/subject/29/11/
UMUS ¥ 37I0POBBE YEIIOBEKA 21.05.2025
OBIIEE KOJIMYECTBO YACOB I10
[IPOT'PAMME 34
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