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11 KJTACC

OBILIASA U HEOPTAHHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHHU

XUMHYECKUH 3eMeHT. AToM. Slapo aroma, WM30TOmNBI. DJIEKTPOHHAs 000J0YKa. DHEPreTUUYECKHe
YpOBHH, MOIYPOBHH. ATOMHBIE OpOUTAIH, S-, P-, d- aeMeHThl. OCOOEHHOCTH paclpeneaeHus JIEKTPOHOB
110 OPOUTAISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(PUTypaIHsi AaTOMOB.

Ilepnonnueckuit 3axkoH u Ilepuommueckas cucrema xumuuyeckux siaemeHToB [I. M. Menneneesa.
CBs3b nepuoauyeckoro 3akoHa u Ilepuoanueckoi cucrembl Xxumuuyeckux 3iemeHToB . M. MenneneeBa ¢
COBPEMEHHOU TEOpHE CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX U CIOXKHBIX BELIECTB IO TPyNIaM M IMepuojaaM. 3HAUEHUE MEepUOTUYECKOTrO
3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHue BemecTBa. XUMHYECKasi CBS3b. BBl XUMHUYECKOW CBA3W (KOBAJICHTHAs HEMOJSpHAS U
MoJiApHasi, MOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa30BaHUSl KOBAJIEHTHOM XUMHUYECKOW CBS3HU
(oOMeHHBIH M JOHOPHO-AaKLENTOpHBIN). BomoponaHas cBs3b. BaneHTHOCTb. DIEKTPOOTPULIATENHEHOCTS.
Crenenp okucieHus. MIoHbI: KAaTUOHBI U AHUOHBI.

BemectBa MOJEKYISPHOrO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTATUVIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUMA KPUCTAIIIMYECKON PEIIETKH.

[TonsTue o qucnepcHeIX cuctemax. McTuHHbBIE U KOJUTOMIHBIE pacTBOpPBL. MaccoBasi 10151 BEIIECTBA B
pacTBope.

Knaccudpukanus Heopranuueckux coeauHeHud. HomeHknaTypa HEOpraHMYECKHX — BEILECTB.
['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAUICKAUX K PA3IUYHBIM KJIACCAM.

Xumnueckas peakius. Knaccupukanus XMMHUYECKUX peakiuil B HEOPraHMYECKOW M OPraHUYeCcKOi
XUMHH. 3aKOH COXPaHEHUSI MACChl BELIECTB, 3aKOH COXPAHEHUS U IPEBPAIICHUS SHEPIUU IPU XUMHUUYECKUX
peakusx.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3NUyHbIX (pakTopoB. OOpaTHMble peakiuu. XUMHUYECKOEe
paBHOBecHe. DaKTOPBI, BIUAIOLINE HA COCTOSIHUE XUMUYEeCKOro paBHoBecus. [Ipunnun Jle [llarense.

Onexkrponutuyeckas auccounanus. CuiabHble U cinadble 31eKTponauTsl. Cpena BOAHBIX PAacTBOPOB
BEILIECTB: KUCasi, HEUTpaJbHasl, EI0YHAs.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

DOKcIlepUMEHTaIbHbIE METOAbl W3YYEHHs] BEIIECTB M MX MPEBpAIllCHH: JEMOHCTpAlUs TaOJHIl
«Ilepuognueckas cucrema xumudeckux duiemeHToB JI. M. MeHgeneeBa»y, u3ydyeHHE MOJENEH
KPUCTAUIMYECKUX PEIIETOK, HAONIOJEHHE W OMHMCAHUE NEMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX OIBITOB
(paznosxeHue mepokcHia BOAOPOa B MPUCYTCTBUU KaTalln3aTopa, ONpPEeIeHNEe CPeIibl PAaCTBOPOB BEIIECTB
C IOMOIUIbIO0 YHUBEPCAILHOTO MHAUKATOPA, PEAKLIMU HOHHOTO OOMEHa), MPOBEICHNE MPAKTUYECKOH pabOThI
«BnusiHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUN.

Pacuérnpie 3amaun.

Pacuérel o ypaBHEHHSAM XUMUYECKHUX PEAKIIMI, B TOM YUCIIE TEPMOXUMUYECKHAE PACUETHI, PACUETHI C
WCIIOJIb30BAHUEM TOHATHS «MACcCOBas JOJIs BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxenune nHemeramnos B Ilepuoandeckoil cucremMe XuMudeckux sieMeHToB [l WM.
MeHnneneeBa W OCOOEHHOCTH CTPOCHHS aToMOB. (DU3MUYECKHE CBOWCTBA HEMETAUIOB. AJIIOTPOMHS
HEMEeTaJUIOB (Ha MpuMepe KUcIopoa, cepol, pocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBAa BaXKHEHIIMX HEMETAJUIOB (rajlOT€HOB, cepbl, a3oTa, ¢ocdopa, yriepona u
KPEMHUS) U UX COEAUHEHNH (OKCHI0B, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOAHBIX COEINHEHUN).

[IpumeHeHne BaxKHEUIINX HEMETAIUIOB M UX COCTMHEHUN.



Mertamnel. [lonoxxkenune MetaiioB B Ilepuommyeckoil cucrteme Xxumuyeckux asnemeHtoB J[. U.
MenpaeneeBa. OCOOCHHOCTH CTPOCHHSI SJICKTPOHHBIX 000JI0YEeK aroMoB MeTawioB. OOmme (usuveckue
cBoiicTBa MeTaj10B. CIUIaBbl METAJJIOB. DJIEKTPOXUMHUUECKUH psijl HAIPSHKEHUH METaIIJIOB.

XHWMHYECKHE CBOMCTBA BAXKHEUIIMX METAILIOB (HATPUM, Kadui, KAJIbIIMA, MarHUH, aTFOMHUHHM, 1TUHK,
XpOoM, JKeJe30, Me/ib) U UX COeTUHEHUH.

OO6mue cnocoObl MoMydeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

DKCIEpPUMEHTAIbHBIE METOJbl H3y4Y€HUsS BEHIECTB M MX NPEBPAIICHUN: HU3YYEHUE KOJUIEKLUUU
«MeTamnel W CIUIaBbl», OOpa3lOB HEMETAIOB, PEIIEHHWE SKCIEPHUMEHTANbHBIX 3a/lad, HaOoJeHHE U
ONHCaHHE JAEMOHCTPALMOHHBIX U Ja0OPaTOPHBIX OMBITOB (B3aHMMOJCHCTBHE THUAPOKCHAA ATIOMUHUS C
pacTBOpaMM KUCIOT U LIEJI0UYe, KaUeCTBEHHbIE PEaKLIUU Ha KATUOHBI METAJJIOB).

Pacuérnpie 3amaymn.

Pacuérbl Macchl BemiecTBa WM 00bEMa Tra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIMH BEUIECTB, pacu€Thl Macchl (00bEMA, KOIMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIIMH, €CIIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMUSA 4 KU3Hb

Ponp xumuu B oOecriedeHHH 3KOJIOTMYECKOM, YHEPTeTHUYESCKOW M MHIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauuHbl. [IoHATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XMMHUYECKUX PEaKIIUM.

[IpencraBnenust 00 OOIMUX HAYYHBIX MPUHIUIIAX TPOMBIIUICHHOTO TTOMyYEHUS BAKHEHUIITUX BEIECTB.

UYenioBek B MUpPE BEUIECTB U MAaTEPHUATIOB: BaXKHEHIIINE CTPOUTENIbHBIE MaTepUaiibl, KOHCTPYKIIMOHHbIE
MaTepuaibl, Kpacku, CTEKIJIO, KepaMHKa, MaTepuaibl sl JJIEKTPOHUKH, HAHOMAaTepuasbl, OpraHU4ecKre 1
MUHEpaJIbHBIC YA0OPEHUSI.

Xumusi U 30pOBbE YENIOBEKAa: IMpaBUJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX IpErapaToB, IpaBuia
0€30IMacHOTO UCIOIH30BAHUS MPENapaToB OBITOBON XMMHHU B MOBCETHEBHOMN KU3HU.

MexnpeaMeTHBIE CBSI3H.

Peanuzarust MeXIIpeAMETHBIX CBS3€H MPU M3YYEHUHW OOIIel M HeopraHudecko xumuu B 11 kimacce
OCYILIECTBIISIETCSl Yepe3 HCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAyYHbIX MOHSTHM, TaKk M MOHSATHH,
SIBJISIFOLIIUXCS] CACTEMHBIMU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIMU3, CUHTE3,
KJ1accupuKalus, NIepUuoANYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHNE, SIBICHHUE.

®dusuka: MaTepus, OdHEpPrus, Macca, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, U30TOIl,
PaMOaKTUBHOCTh, MOJIEKYJa, YHEPreTHYECKUI YpOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOEe COCTOSHUE
BellecTBa, ((U3NIECKIE BETUIHHBI ¥ CIUHUIIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHusM, 3KocucTema, ouocdepa, Makpo- ¥ MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH
BELIECTB B OPraHU3ME.

I'eorpacdus: MuHEpasbl, TOPHBIE TIOPOIBI, MTOJIE3HBIE HCKOIIAEMBIE, TOTLIUBO, PECYPCHI.

TexHonmorus: XUMHYECKass MPOMBIIUIEHHOCTb, METAJTyprusi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTEepUajoB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOJCTBO, MHILEBas IMPOMBIILIEHHOCTh, (papMareBTHUECKast
MPOMBIIIJICHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX IpEnapaTroB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX
MaTepuaioB, JIEKTPOHHAS TPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



ITNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMMU HA A30BOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHs OOYYalONIMMHUCS TPOTPaMM CPEeIHEro odmiero oOpa3oBaHHs (JIMUHOCTHBIM,
METaIpeIMETHBIM U MpeAMETHBIM). HayuHo-MeToanueckoir OCHOBOM /715 pa3pabOTKH MIIAHUPYEMBIX PE3Yy/IbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro o0IIero
00pa3oBaHUS SABISIETCS CUCTEMHO-ACSITEILHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE€ JHMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS Mpeamera «XUMHS» Ha ypOBHE
cpeaHero o0miero 06pa3oBaHus BbIICIEHBI CIEYIONINE COCTABISAIOIINE:

OCO3HaHHE 00YUYAIOIUMUCS POCCHICKON TPAKIAHCKOM UICHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIHLHOCTH M CAMOOTIPEACIICHUIO;

HAJIMYUE MOTUBALIUU K 00YUEHUIO;

LEJICHAIIPaBJICHHOE PA3BUTHE BHYTPEHHUX YOEKIEHHI JTUYHOCTH HAa OCHOBE KIIIOUEBBIX LEHHOCTEH M HCTOPUYECKUX TpaaulMui 0a30BOi HayKu
XUMUH;

T'OTOBHOCTh H CHOCOGHOCTB 06yan0H1ch;1 PYKOBOACTBOBATLCSA B cBOCH ACATCIIbHOCTU HCHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, HNPHUCYIIUMU
[EJIOCTHOW CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJIMYue MPaBOCO3HAHUS SKOJOTHYECKON KYJIbTYpPhI U CIIOCOOHOCTH CTaBUThH 1I€JIU U CTPOUTD KU3HEHHBIE TIAHbI.

JIndHOCTHBIE pe3yabTaThl OCBOCHUSI MpeaMeTa «XHUMHUS» JOCTUTAIOTCS B €AUHCTBE Y4eOHON M BOCHHUTATEIbHOW NEATEIbHOCTH B COOTBETCTBUU C
TYMAaHUCTUUYCCKHUMHU, COLUOKYJIbTYPHBIMU, AYXOBHO-HPABCTBCHHBIMH LCHHOCTAMU W HACATIaMHU pOCCHﬁCKOI‘O TpaXJAaHCKOT'O OGH.ICCTBa, MNPUHATBIMU B
O6H_I€CTBC HOpMaMU U IpaBUJIaMU MOBCACHUS, CHOCO6CTByIOH_[I/IMI/I nmponeccam CaMOINO3HaHUA, CaMOPAa3BUTHA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTU
oOydJaronuxcs.

JIn4HOCTHBIE pEe3yNbTaThl OCBOEHUS MpeAMETa «XUMHUS» OTPakaroT cHOPMHUPOBAHHOCTH OMNBITA MMO3HABATEIHHOW M MPAKTHUECKOH JEATENIbHOCTH
06yqa101u1/1x051 o peajin3an NMpUHATHIX B O6H_I€CTB€ HCHHOCTeﬁ, B TOM HYUCJIC B 4aCTH:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHHUS 00Yy4alOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX ITPaB M 00513aHHOCTEHN, YBaXKEHUS K 3aKOHY U MIPaBOIOPSIIKY;

MPEJICTABICHUS O COLUATBHBIX HOPMAaX M MpaBUjIaX MEXJINYHOCTHBIX OTHOILIEHUHN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH MAESITENbHOCTH MPHU CO3JAaHMM YYEOHBIX IPOEKTOB, PEIICHUH Y4YeOHBIX M IO3HABATEIbHBIX 3ajad,
BBITTOJTHCHUHU XUMHUYCCKHUX SKCIICPUMCHTOB,

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apTYMEHTHI IPYTHX MPHU aHAIHU3€ Pa3IMYHbIX BUAOB y4eOHON JIesITeIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

HEHHOCTHOTO OTHOILIEHHUS K UCTOPUYECKOMY U HAyYHOMY HaCJIEUI0 OT€YECTBEHHOU XHUMHUH;

YBaXCHHUA K MPOLECCY TBOPUYCCTBA B 06HaCTI/I TCOpPHUU U TMPAKTUYCCKOr0 MPUMCHCHHUSA XUMHH, OCO3HAHUA TOI'O, YTO AOCTHIKCHUSA HAYKU CCTb
PE3YIbTAT NJJIMTCIbHBIX HaGHIO,Z[GHHfI, KPOIOTJIUBLIX SKCIICPUMCHTAJIbHBIX ITOUCKOB, ITOCTOSIHHOI'O TpyAda y‘-IéHBIX U IPAaKTUKOB;

MHTEpeca U T03HABATEJIbHBIX MOTHBOB B IOJIYUEHHH M TMOCJIEAYIOIIEM aHalu3e HHPOpMAIMU O TNEPEOBBIX JOCTHKEHHUSX COBPEMEHHOM
OTEYECTBEHHOH XUMHUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUSL:



HPABCTBEHHOT'O CO3HAHUS, ’THYECKOTO TIOBE/ICHHS;

CIOCOOHOCTH OLIGHUBATh CUTYallUW, CBSI3aHHBIE C XMMHYECKHUMHM SIBICHUSIMH, U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPaJbHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE MOBEJCHUE M MOCTYIKH CBOMX TOBApHILCH C MO3WIMH HPAaBCTBEHHBIX U NMPABOBBIX HOPM U OCO3HAHHE IMOCIEICTBUH
9THX MOCTYIKOB;

4) popMupoBaHHSA KYJIbTYPHI 310POBb:

NOHUMAaHMS LEHHOCTEH 3J0POBOTO U OE30MaCHOr0 00pa3a >KW3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (DH3MUYECKOMY U
IICUXHYECKOMY 3/10POBBIO;

COOITIOIEHNSI ITPaBMIT OE30ITaCHOTO OOPAIICHNUS C BEIIECTBAMH B OBITY, TIOBCETHEBHOM KHU3HU U B TPYIOBOU JEATEIHHOCTH;

NOHUMAaHMs [IEHHOCTH MPaBWJI HHIUBUAYAJIBHOTO U KOJUIEKTUBHOTO OE€30MaCHOrO TMOBENEHUS B CUTYAIMSIX, YIPOXKAIOUIMX 30POBBIO U KHU3HU
JIIOJIEH;

OCO3HAHUSI MTOCIIECTBUI U HEMIPUATHS BPEIHBIX MPUBBIUCK (YITOTPEOICHHS AJIKOTOJIsl, HAPKOTHUKOB, KypeHNs);

5) TpynoBOro BocnuTaHus:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-MCCIIEOBATEIBCKON AESITEeIbHOCTH, OOILIECTBEHHO IIOJIE3HOM, TBOPUECKOW M JAPYrHMX BHIAX
NeSITeIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacCTHE B PEIICHUHU NMPAKTUIECKUX 33724 COLUATBHOM HAPaBICHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIB);

MHTEpeca K MPaKTHYECKOMY H3YUYEHHIO TPOoecCHil pa3IndaHOro po/ia, B TOM YHCIIEe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaKEHUS K TPYAY, JIIOJSAM TpYAa U pe3ysbTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIUBUAYaJIbHOW TPAaeKTOPUHM 00pa3zoBaHus, Oyaymied nmpodeccuu M peanu3aniuil cOOCTBEHHBIX KU3HEHHBIX
IUTAHOB C y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTRa;

6) IK0JI0rM4ecKOro BOCIIMTAHUS:

HKOJIOTHYECKH 11eTIECO00Pa3HOT0 OTHOUICHUS K PUPOJIE, KaK HICTOUHUKY CYLIECTBOBAHUS KU3HU Ha 3eMIie;

NOHUMAaHMS TJI00aJBHOTO XapakTepa AKOJOTHUECKUX MPOOJIEM, BIMAHUS HSKOHOMHUYECKUX IPOLECCOB HA COCTOSHUE NPUPOIAHON M COLUAbHOU
cpensr;

OCO3HaHUS HEOOXOJMMOCTH MCIOIb30BaHUS JTOCTI)KEHHI XUMHH ISl PEIICHUS] BOIPOCOB PALMOHAILHOTO TPUPOAOTIONB30BAHNS;

AKTHUBHOTO HENPUATHS JEUCTBUN, NPUHOCSIINX BpeJ OKPY)KAIOLIeH MPUPOIHON Cpee, yMEHHs IPOrHO3MPOBATh HEOIArONPHUATHBIC YKOJIOTHIECKUE
MOCJEACTBHS IPEITPUHUMAEMBIX AEUCTBUI U IPEAOTBPAIIATh UX;

HAJIMYMS PAa3BUTOTO 3KOJOTUYECKOTO MBIIIJICHUS, HKOJOTHYECKOW KyJIbTYphI, OMBITA JEATEIHHOCTH 3KOJOIMYECKOW HArpaBlIEHHOCTH, YMEHUS
PYKOBOJACTBOBATHCS UMM B TIO3HABATEIbHOW, KOMMYHUKATUBHON M COIMAIBHOM MPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTHBHO ITPOTHBOCTOSATH HCOJIOTUH
xeMmooouw;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTHKY;

HNOHMMAaHUS CTIeNU(HUKNA XMMUHU KaK HAyKH, OCO3HaHUs €€ poid B (OPMHUPOBAHMU PAMMOHAIHHOTO HAYYHOTO MBIIIJICHUS, CO3aHUH IEJIOCTHOTO
IPE/ICTaBICHNS 00 OKpPYXKAaloOIEeM MHpE KaK O EIUHCTBE NMPHPOABI M YEIOBEKa, B TO3HAHWU TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHHH IMpodieM
COXpaHEHHsI TPUPOJHOTO PAaBHOBECHS;



yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XUMMH JJII COBPEMEHHOW IMBWIM3ALUKM: B €€ T'yMaHUCTHMUYECKOW HANpaBIEHHOCTH M Ba)XHOH poiu B
CO3/IaHUM HOBOW 0a3bl MaTepUAIbHOW KYJIbTYpHI, PELICHUH TTIOOANBHBIX MPoOIeM YCTOHUMBOrO pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOW, IHEPTETHUECKOM,
NUINEBOM M SKOJIOTUYECKOH OE30MacHOCTH, B Pa3BUTHHM MEIHMIIMHBI, 00ECIEUEHHH YCIIOBHHM YCHEIIHOTO TPYAAa U JKOJIOTUYECKH KOM(OPTHOU KHU3HU
Ka)KJI0ro YJIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: TIOHMMAHHUS CYIIHOCTH METOAOB II03HAHMs, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH
UCIIOJIb30BaTh MOJTy4aeMble 3HAHUS ULl aHAINW3a U OOBSICHEHUS SIBICHHHA OKPYKAIOLIETO MUPAa W MPOHMCXOIAIIMX B HEM M3MEHEHUH, yMEHHUs JAeraTb
000CHOBaHHBIE 3aKJIIOYCHNS HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOLIMXCS TAHHBIX C IIEIbI0 TOTYUYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENBHO MCII0JIb30BaTh XMMUUYECKHE 3HAHUS JJIs pEILIEHHs] TPO0JIEM B peallbHBIX JKU3HEHHBIX CUTYalMsIX;

MHTEpeca K NO3HAHUIO U HUCCIIEN0BATENIBCKON JESATEIHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpHIBHOMY OOpa30BaHHIO M CamMOOOpa30BaHUIO, K AKTHMBHOMY IIOJyYEHHIO HOBBIX 3HAHHUU IO XHMHHU B
COOTBETCTBUH C KM3HEHHBIMU OTPEOHOCTSIMH;

WHTEpeca K 0COOEHHOCTSIM TPYyJia B pa3audHbIX chepax mpodhecCuoHaATBHOMN eATeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHUS y4eOHOTO TIpeaMeTa « XUMUsS» Ha YPOBHE CPEAHET0 001Iero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBIC U (POPMHUPOBAHUS MHPOBO33PEHUS OOYUAIOMIMXCS MEXKIUCHUIUIMHAPHBIC (MEXKIIPEAMETHBIC) OOIIeHAYYHbIC TIOHSTHS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAYYHOM KapTUHBI MUPA U CHEIU(UKY METOIOB MTO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, SHEPTHsI, SIBJICHUE,
MpoIiecc, CUCTeMa, Hay4YHbIA (aKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, MCCIIeIOBaHUE, HAOI0JICHUE, U3MEpPEHUE, SKCIIEPUMEHT U
Apyrue);

YHHUBEpCcaIbHbIe YueOHbIC JelCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYIATUBHBIE), oOecrneunBaromme GopmMupoBaHue (yHKIIMOHATHLHOM
TPAaMOTHOCTH ¥ COIIMAIbHOW KOMITETCHIIMH 00y4YarOIINXCs;

CIOCOOHOCTH 00YJaIONIUXCS UCIIOIh30BaTh OCBOSHHBIE MEKIUCIIUIUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS B
I03HABATEJIbHON U COLMAJIbHOM MPAKTHUKE.

MeranpenmMeTHble pe3yabTaThl OTPAXKAIOT OBIAJACHHE YHHBEPCATbHBIMUA YUYEOHBIMH IMO3HABATEIHHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU
JIEUCTBUSIMU.

OBJ1aleHHe YHUBEPCAJTbHBIMH YYeOHBIMHU MO3HABATEIbHBIMU A1eHCTBUSAMMU

1) 6a30BbIe JJOrMYECKHUE AeHCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATH U AKTyaTHU3UPOBATH MTPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENATh LeNU JIeATeNbHOCTH, 3a/laBasi MmapamMeTpbl U KPUTEPUH UX JOCTUKEHHUS, COOTHOCHUTH PE3yJbTaThl ACATEIHHOCTH C MOCTaBICHHBIMHU
HEISAMU,

WCIOJb30BaTh MPU OCBOCHUM 3HAHWUN MPUEMBI JIOTUYECKOTO MBINUIEHUS — BBIACISATH XapaKTEpPHbIE MPU3HAKK TMOHSATUM M YCTaHABIMBATh MX
B3aMMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MOHSATHUS ISl OOBSICHEHHSI OTACTBHBIX ()aKTOB U SIBICHUN;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIIACCU(PUKALIUY BEIIECTB U XMMHYECKHUX PEaKIIHii;

YCTaHABJIMBATH MPUUMHHO-CJICACTBEHHBIC CBSA3U MEK]y U3y4aeMbIMH SIBIICHUSIMU;



CTPOUTH JIOTHUECKUE PacCyk IeHUS (MHIYKTUBHbBIC, 1€TyKTUBHBIC, 10 aHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B paCCMAaTPUBAEMBIX
SBJICHUSX, (OPMYJIMPOBATH BHIBOJIBI U 3aKIIOYCHUS;

IPUMEHSATH B TpOLIecce MO3HAHUA, HCIIOIb3YeMble B XUMUU CHUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, Pe0oOpa30BhIBATh MOJICIbHBIC MPEICTaBICHUS —
XUMHYECKHM 3HaK (CHMBOJ) JJIEMEHTa, XUMHUYecKas (Qopmyiia, ypaBHEHHE XUMHYECKOW pPEaKIUU — MpU pPElIeHUH Y4YeOHBIX MO3HABATEJIbHBIX U
MPaKTUYECKHX 3ajay, MPUMEHATh Ha3BaHHbIE MOJIETIbHBIC IPECTABICHUS ISl BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEIECTB U XUMHUYECKHUX
peaKLHnii.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TTO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUii;

dbopMynupoBaTh LETH W 3aladd HMCCIEAOBAHUS, HCIIOJIb30BaTh MOCTABICHHBIE M CAMOCTOSITENBHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KayecTBE
MHCTPYMEHTA MO3HAHUS M OCHOBBI 1151 (POPMHUPOBAHUS TUIIOTE3HI 110 MIPOBEPKE NMPABHIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIAJICTh HABBIKAMHM CaMOCTOSATEJIBHOTO IJIAHWPOBAHUS M MPOBEACHUS YUCHHYECKHX SKCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOAATh 3a
XOJIOM IIpolLiecca, CaMOCTOATEILHO MPOrHO3UPOBATh €r0 pPe3yiabTaT, (hOpMyIHpOBaTh 000OIIEHNS U BBIBOJbl OTHOCUTEIBHO JOCTOBEPHOCTH PE3YNIbTATOB
HCCJIETOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpoIeTaHHON padoTe;

nproOpeTaTh OMBIT YYEHUYECKOH HCCIIEA0BATEIbCKOW M MPOEKTHOM NEATENbHOCTH, MPOSIBISATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUCKY METOJIOB PEIICHHSI MPAKTHUYECKUX 3a1a4, IPUMEHEHHIO Pa3IMYHBIX METOO0B O3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATHCSA B PA3IUYHBIX WCTOUYHUKAX MHQOpMAIMK (HAyYHO-MOMYJSpHAs JUTEpaTypa XUMUYECKOTO COJEp)KaHUs, CIPABOYHbIE MOCOOUS,
pecypesl MHTepHeTa), aHanu3upoBaTh HHGOPMAIMIO PA3TUYHBIX BHUJOB U (OPM IpEACTaBICHUS, KPUTUYECKH OLEHMBATh €€ JOCTOBEPHOCTh M
HEMPOTHUBOPEUUBOCTD;

(bopMyIUpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMYHble METOJIbI MIPH MOUCKE U 0TOOpe MH(MOpPMALIUU, HEOOXOAUMOMN /ISl BHIMOJIHEHNUS Y4eOHBIX 33134
OTPEIENIEHHOTO THUIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BEIOMPATh ONTUMANIbHYIO (hOpMY MpEACTaBIeHUs HH(POpMaUU (CXeMbl, rpaduKy, TuarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTHE);

HCIIOJIb30BaTh HAYYHBIM S3bIK B KadecTBE CpelcTBAa MpU paboTe ¢ XUMHUYEecKOW HHdOpManuen: MpUMEHATb MEXMNpeAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (OpMyIibl, aO0OpeBUATYphl, HOMEHKJIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBJ1aieHNe YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMU /1€ CTBUSIMM:

3aaBaTh BONPOCHI MO CYHIECTBY 00CYKAaeMOM TeMbI B XOJe AMAajora U/WIu JTUCKYCCUH, BBICKAa3bIBaTh UICH, (POPMYIHUPOBATH CBOM IMPEIIOKECHUS
OTHOCHUTEIIbHO BBITIOJIHEHUS IPEIOKEHHOMN 3a/1auu;

BBICTYNIaTh C MpE3eHTAlMel pe3yabTaTOB MO3HABATEIbHON JIEATEIbHOCTH, MOITYYEHHBIX CAaMOCTOSITENIbHO MM COBMECTHO CO CBEPCTHUKAMHU MpU
BBITTOJIHEHUH XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUUYECKOM pabOThl 10 MCCIEIOBAHUIO CBOMCTB M3yYaeMbIX BEIECTB, peain3alluil y4eOHOro MpoeKTa U
(opMyIHpOBaThH BHIBOJBI 110 pE3yIbTaTaM MPOBEIEHHBIX UCCIEIOBAHHM MTyTEM COTIACOBAHMS MO3UIIMIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1€ CTBUAMM:



CaMOCTOSATENIBHO IIJIaHUPOBATh U OCYILECTBIIATH CBOK IIO3HABATEIBHYIO AEATEIbHOCTD, ONpEACIs €€ Leld U 3a1a4d, KOHTPOIUPOBATh U 110 MEPE
HEOOXOIMMOCTH KOPPEKTUPOBATh MpeAsiaraeMblii alfOPUTM JCHCTBUI MpPU BBINOJHEHUHM Y4EOHBIX M HCCIEIOBATEIbCKUX 3aj]ad, BBIOMpaTh Haubojee
3 PEKTUBHBIHN CIIOCOO UX PEIICHHs ¢ YIETOM MOyYSHHSI HOBBIX 3HAHUH O BEIECTBAX M XMMHUYECKUX PEaKLUsIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JCSATEIHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLICHKH.
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[TpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «O0mas 1 HeopraHu4ecKasi XuMuUs» 0TPaxaroT:

c(hOpMUPOBAHHOCTh TPEICTABICHUA: O XMMHYECKOW COCTABJISIFOIIEH €CTeCTBEHHO-HAYYHOW KapTHHBI MHUPA, POJIM XMMHH B TO3HAHUU SIBICHHUMA
npHUPOJbI, B (POPMUPOBAHUU MBIIUICHUS U KYIbTYPHI JIMYHOCTH, €€ (QYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOUMON AJIsl PEUICHHs MPAKTUYECKUX 3a7ad 1
IKOJIOTHYECKHA 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHON Cpese;

BJIQJICHUE CHCTEMOM XMMMYECKHUX 3HAHHUU, KOTOpas BKJIIOYAET: OCHOBOIOJAraloulie MOHATHS (XMMUYECKUH 3JIEMEHT, aToM, M30TOoI, S-, p-, d-
3JIEKTPOHHBIE OpOUTAIN aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBI OOBEM, BaJIEHTHOCTb, JIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCICHUS, XUMUYECKas
CBA3b (KOBaJICHTHAas, WOHHAs, MeETaUIMuecKas, BOJOPOJHAs), KpUCTAJUIMYECKash pemI€TKa, TUIbl XWMHUUYECKUX pEaKlHil, pacTBOp, SJEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AIEKTPOIUTHYECKAsT AUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKON PEaKIui, XUMUUECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOPHS IEKTPOJMTHICCKON AUCCOMAINH, Tiepruoandeckuii 3akoH JI. M. MeHnneneeBa, 3aKOH COXpPaHEHHUSI MAacChl BEIIECTB, 3aKOH COXPAaHECHUS U
MpEeBpaLIeHHs] SDHEPTHH MPU XUMHUECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIIMYECKUN A3BIK XMUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIHEe B OCHOBE
MOHWMAHUS TPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHUX SIBICHUH, (PAKTOIOTUYECKHE CBEICHHS O CBOMCTBaX, COCTaBe, IMOJIYYEHHWHU H OE30MacHOM
WCTIOJIb30BAaHNHY BAKHEHUITUX HEOPTaHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKON JESATEIHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHHUN BBIABIATH XapaKTepHbIE NMPU3HAKH TOHATHUH, yCTaHABIMBAaTh UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIHE
MOHATUS MTPU ONIMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALICHUN;

c(OpPMUPOBAHHOCTh YMEHHH HCIIOJIH30BATh XUMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBICHHS ()OPMYII BEIIECTB U YPABHEHHH XUMHUUYECKUX PEaAKIIHA,
cucremarnueckyro HomeHkatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTIEIHHBIX HEOPTAHUYECKUX BEIIECTB (YrapHBINA Ta3, YIIIEKHUCIBIA Ta3, aMMHUAK,
raméHasi U3BecTb, HerauéHasi U3BECTh, MUThEBAs COMIA, TUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHHM ONpEAENsATh BAJIEHTHOCTh U CTETEHb OKHCICHUS XMMHUYECKHX 3JEMEHTOB B COCIMHEHUSAX PAa3JIMYHOTO COCTaBa, BU]
XUMHYECKON CBSI3U (KOBaJIGHTHAs, MOHHAs, METa/NIn4YecKasi, BOJOPOJHAsA) B COCAMHEHMSX, THUIl KPUCTAIIMUYECKOM PEHIETKH KOHKPETHOIO BEIECTBA
(aTroMHas1, MOJICKYIIIpHAs, HOHHAS, METAJUIMYECKast), XapaKTep CPe/Ibl B BOJHBIX PACTBOPAX HEOPTaHUIECKUX COCTMHEHUI;

c(OpPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJICKHOCTh HEOPraHMYECKHX BEIIECTB MO HX COCTaBY K OMNPEACIEHHOMY KIACCY/TpyIe
COoeIMHEHUH (IIPOCThIE BELIECTBA — METAJIJIBl U HEMETAJUIbI, OKCUJIbI, OCHOBAHUS, KUCIOThI, aM()OTEpHbIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUHN paCKpbIBaTh CMBICI Tepuoaudeckoro 3akona J[. M. MenneneeBa u AEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIOIIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIINU;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTePU30BaTh IEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX 3JeMeHTOB 1—4 mepuonos llepuoamueckoit cuctemsl
xumuueckux osnemeHToB JI. WM. MenneneeBa, HCHOB3ysl MOHATHS «S-, p-, d-dJEKTPOHHBIE OpPOHUTANIN», <«IHEPreTUUYECKHE YpPOBHU», OOBSCHATH
3aKOHOMEPHOCTH HM3MEHEHHMsI CBOWCTB XMMHUYECKHMX 3JIEMEHTOB M MX COEIMHEHMH IO nepuoiaMm U rpynnam lleproanyeckoil cUCTEMBI XMMUYECKHUX
anemenToB 1. M. Menneneena;



c(OpMUPOBAHHOCTh YMEHUU XapaKTepu30oBaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOWCTBA HEOPraHMYECKHX BELIECTB PA3JIMYHBIX KIACCOB,
MOJTBEPKJIATh CYIIECTBOBAHUE T'€HETUYECKOW CBS3M MEXKIY HEOPraHMYECKHMHU BEIIECTBAMH C MOMOIIBIO YPaBHEHHH COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKLuii;

c(OpMUPOBAHHOCTh YMEHHMS KJIAaCCU(PHUIMPOBATh XMMHUYECKHE PEaKLUUU IO Pa3IMYHbIM MpU3HAKaM (YUCIY U COCTaBy peardupyrollnX BeEIECTB,
TerIoBoMY 3 (PEeKTy peakiuu, U3BMEHEHHUIO CTEIIeHeH OKUCIIEHHUS 3JIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUIN COCTaBIATh YPaBHEHUS PEaKIMii Pa3IMYHBIX TUIIOB, MOJHBIC U COKPAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa,
YUUTBIBAs YCIOBHSI, TPH KOTOPBIX 3TH PEaKIUU UAYT 10 KOHIIQ,

c(OpMHUPOBAHHOCTh YMEHUHN MPOBOJUTH PEAKIIMH, MOITBEPKIAIOLINE KAaUeCTBEHHBIM COCTaB Pa3IMYHbIX HEOPraHMYECKUX BEIECTB, paclO3HABATh
OTIBITHBIM ITYTEM MOHBI, MPUCYTCTBYIOUINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh yYMEHHI PACKPBIBATH CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIHUNA IMOCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO
OanaHca 3TUX PeaKIIHii;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIMH OT PA3INYHBIX (PaKTOPOB; XapaKTep CMELIEHUS XUMHUECKOTO
paBHOBECHsI B 3aBHCIMOCTH OT BHemIHero Bo3aeicTBus (npuriun Jle [llarense);

c(OpPMHUPOBAHHOCTh YMEHHUH XapakTepHU30BaTh XMUMHUYECKHUE MPOIECCHI, JICKAIIME B OCHOBE MPOMBIIUICHHOTO TOJTYYCHUS CEPHON KHUCIOTHI,
aMMHaKa, a Takke COPMUPOBAHHOCTH MPEICTABICHUN 00 OOIIMX HAYYHBIX MPUHIIUTIAX U IKOJIOTUYECKUX MPOOIeMax XUMUUYECKOTO MPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHHM MPOBOIUTEH BHIYMCIECHUS C UCIIOIb30BAHUEM MOHATHUS «MACcCOBast 10JIsl BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIIECHUMN
ra3oB INpU XUMHYECKHX pEaKLMAX, MacChl BellecTBa WiIM 00ObEMa ra3oB MO HM3BECTHOMY KOJMYECTBY BEIECTBA, Macce WU O0bEMY OAHOTO M3
YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, TEIUIOBOro d(h(eKTa peakiiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCcChl BEIIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTHUH;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TMpaBHJIA IOJIb30BAHMS XUMHUYECKOW TOCYION M J1ab0paTOpHBIM OOOpYyIOBAaHUEM, a TAaKXkKe IpaBHIIa
oOpallleHus ¢ BEIIeCTBaMU B COOTBETCTBUU C MHCTPYKLMSIMU 10 BBITTOJHEHUIO JaOOPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUU IJIAHUPOBATh U BBIMOJIHATH XUMHUYECKUH OHKCIEPUMEHT (pa3iioKeHHE TIEepPOKCHAAa BOJOpOJa B MPUCYTCTBUU
Karajan3aTopa, OMpeAeNieHuEe Cpellbl PAcTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAILHOTO WHIUKATOpA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIuy, PeaKkIMy MOHHOTO OOMEHa, KauYeCTBECHHBIE PEaKIMU Ha Cynb(dar-, KapOoHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHUS, PEIICHUE
JKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM «MeTauisl» u «HeMeTrannsl») B COOTBETCTBHHM € ITPaBUJIaMU TEXHUKH 0€30MaCHOCTH MpU 00pallleHnH C BelleCTBaMu
U 1a00paTOpHBIM 00OPYyIOBaHUEM, MPEACTABIATh PE3yIbTaThl XUMUUYECKOIO SKCIIEPUMEHTA B (popMe 3alliCH YPAaBHEHUU COOTBETCTBYIOIIMUX PEAKIUN U
(dbopMynUpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAM3UPOBATh XUMUYECKYIO MHPOPMAIUIO, TTONYYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
KOMMYHHKAI, UHTEpHET U APYTUX);

c(OpMUPOBAHHOCTh YMEHHI CcOONIOAAaTh MpaBHUa SKOJOTMUYECKH IIeJIeCO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM NEATENbHOCTH B IIENIAX
COXPaHEHHUsI CBOETO 3/J0POBBS M OKPY’KaIOIIEH MPUPOTHON Cpelibl, OCO3HABATh OMACHOCTh BO3/JCHCTBUS HA YKUBbIE OPraHU3MBbI OINpe/IeIEHHBIX BEIIECTB,
noHnMas cMbIc nokazatens [1/IK, mosicHITh Ha mpuMepax CrocoObl YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YEIIOBEKa;

JUTsE OOYYAOIIUXCSl ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHUS
BEIIECTB U XMMHUUECKUX SIBJICHMUIA;
JUISL CIIETIBIX U CIa00BUIAIINX O0yUaIOIINXCs: YMEHHE UCII0JIb30BaTh pelibeHO-TOUeUHYI0 cucTeMy o0o3HaueHuit JI. bpaiing i 3anucu XuMu4eckux

bopmyst.
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KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontponbnbie | IlpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. Ilepnonnueckuii 3akoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 3
snemenToB 1. Y. MenaeneeBa
12 Crpoenue BemiectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHUYECKHUE peaKun 6 1
Hroro no pazneny 13
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Merannsl 1
2.2 Hemerannsl 1
)3 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XHUMHUS U )KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 34 3
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Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoabHEBIe
Bcero p
padoThI

IIpakTHYeckn
e padoThbI

Jara
U3ydeHmusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUN 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HTyparus aToOMOB

4.09

[Iepuonnueckuii 3akoH u llepuoanueckas
CHCTEeMa XUMMHYECKuX 3aeMeHToB J[. 1.
MengeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

11.09

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMHYECKHX 3JIEMEHTOB U MX COCAUHEHUH 10
rpyIaM 1 nepuoaam. 3HaueHUe
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3nmemMenToB /.M. MennaeneeBa B
pa3BUTHH HAyKU

18.09

Ctpoenue BeliecTBa. XUMUYECKas CBSI3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHUs KOBAJCHTHOU
cBsi3u. BogopoaHas cBsizb

25.09

BanenTHOCTh. DIEKTPOOTPUIIATETBHOCTD.
Creneunn okuciaenus. BemecTBa
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO
CTpOECHUS

2.10

[TonsThe o nucnepcHbIX cucteMax. cTuHHBIE
Y KOJUTOMIHBIE pacTBOPBI. MaccoBast 1071
BEIIIECTBA B PaCTBOPE

16.10

Knaccudukanms 1 HOMEHKIaTypa
HEOPraHUYECKUX coeNMHEeHUM. [ eneTnueckas
CBSI3b HEOPTaHWYECKHUX BEIIECTB, PA3TUIHBIX
KJIaCCOB

23.10




Knaccudukanust XMMHUYECKHX PEeaKIIHii B
HEOPraHWYECKON M OpraHUYeCKON XUMHUH.
3aKOH COXpaHEHHs MAacChl BEILIECTB; 3aKOH
COXPaHEHHUS U NPEBPAICHUS] SHEPTUU MPU
XUMHYECKHX PEaKIMIX

30.10

Cxopoctb peaknun. OOpaTUMBbIC PEAKIIHH.
XUMHUYECKOE pABHOBECHUE

6.11

10

IIpakTnueckas padora Ne 1. «Binusnue
pa3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIum»

13.11

11

DnekTponuTrdeckas auccounanus. [lonstue o
BOZOpOAHOM Moka3zatene (pH) pactBopa.
Peaknun nonHoro oomena. ['naponus
OpPraHMYECKUX M HEOPTraHMYECKHUX BEIIECTB

27.11

12

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.
[TonsaTtue 06 3MeKTpOIM3€E paciaaBoB U
pacTBOPOB coneit

4.12

13

KonrtpoabsHnas pabora Ne 1 mo pasneny
«Teopernyeckue 0OCHOBBI XHMH I

11.12

14

Merainnel, ux nosoxenue B [lepuoanyeckoit
CHUCTEME XUMUYECKUX AeMeHTOB /[]. M.
MenieneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3ndecKkue cBOKNCTBa
METaJIOB

18.12

15

CrnnaBbl METAIOB. DJIEKTPOXUMUYECKUH PSIIL
HaIPSHKEHUN METaJlIOB

25.12

16

XuMHYECKHE CBOMCTBA BAKHEHIITNX METAJIJIOB
(HaTpWii, KA, KaIBIMI, MAarHAM,
ATIOMUHHI) U UX COCIMHEHUM

15.01

17

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCTMHEHUN

22.01




18

XuMHUYECKHE CBOMCTBA IIMHKA, JKeJe3a U UX
COCTMHEHUN

29.01

19

IIpakTnueckas padora Ne 2. "Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Mertamabi»"

5.02

20

Hewmeramnsl, ux nonoxenue B [lepruonnueckon
CHUCTEME XMMHYECKUX 31eMeHTOB /J[. U.
MemnpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

12.02

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AnnoTponusi HEMETaIoB (Ha IpUMeEpe
KHCIIOpoJia, cephl, hocdopa u yriaeposaa)

26.02

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COEMHEHUI

5.03

23

XuMHYECKue CBOMCTBA a30Ta, hocodpa u ux
COCTMHEHNN

12.03

24

XHUMHUUYECKUE CBOMCTBA yIIIepO1a, KPEMHHUS U
UX COEOUHEHUN

19.03

25

26

IIpuMeHeHre Ba)KHENIINX HEMETAIUIOB U UX
COCIUHEHUI

O0001Ienre U cucTEMAaTH3alNs 3HAHUHA 110
teMe «HemeTramnabely. BerauciaeHus mo
YpaBHEHUSAM XUMUYECKUX PEAKIUNA U
TEPMOXHUMHUYECKHE PACUETHI

26.03

27

IIpakTnueckas padora Ne 3. «Pemenue
9KCHEPUMEHTAIbHBIX 3371a4 110 TEME
"Hemerasr"»

2.04

28

KonTposbsHnas pabora Ne2 no remam
«Metaaas» n «Hemeraaas»

16.04

29

HGOpI‘aHI/I‘IeCKI/Ie U OPraHUYCCKHUEC KUCIIOTHI.
HGOpI‘aHI/I‘IeCKI/Ie U OPraHUYCCKHUEC OCHOBAHUSA

23.04

30

AMpoTepHbIe HEOpraHU4YecKue U

30.04




OpTraHU4YCCKUC COCIUHCHU . TI'enernueckas
CBsA3b HCOPraHUYCCKHUX U OPraHu4CCKUX
BE€IICCTB

Poinb XxuMuu B 00eCIIeUeHHH SKOJI0THUECKOI,

31 YHEPreTHUECKOM U MUIIEBON 0€30MacHOCTH, 1 7.05
Pa3BUTHU MEIUIMHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

32 IIPUHIUIIAX [IPOMBIIUICHHOIO [TOIy4eHUS 1 14.05
BAKHENIIMX BEILIECTB

33 YesioBeK B MUPE BEIECTB U MATEPUATIOB 1 2105

34 XUMHUS U 3I0POBbE YEIOBEKA 1 '

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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['padmik KOHTPOTBHBIX PAOOT IO XUMHH
11 xmacc 2024-2025 y4ueOHbI TOT

Kiacce

Tema

[ara

ITA

Kontponbnas padora Ne 1 mo pazneny «TeopeTndeckre OCHOBBI
XUMHUN»

11.12

KonTtposbHas pabota Ne 2 mo temam «MeTauie» u «Hemeramipy

16.04

11b

KonTtponsnas padora Ne 1 1o pazneny «Teopernueckrne 0OCHOBBI
XUMHH»

11.12

KonTponpHas padora Ne 2 mo Temam «Metamuib» u «Hemeramib

16.04




