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Ha ocHOBaHWM M3MEHEHMII B OCHOBHYIO OOpPa30BaTENbHYIO MPOrpaMMy CPEIHETO OOIIEro
oOpasoBanusi, yrBepxka¢HHbIe nmpuka3 Ne607 ot 31.08.2023 rona:

1. Buectu wusmenenuss B pazaen «ConepxkaHue o0O0yudeHHUs» paboueil MporpaMmbl IO
y4eOHOMY TIpeAMETY « XUMUS»

1. Teopemuueckue ocHosvl xumuu

Knaccudukarys XuMHYECKAX 3JIEMEHTOB (S-, P-, d-, f-a;meMenThI).

llonamue 06 osHepeuu  UOHU3AYUU, IHEPIUU  CPOOCMBA K  2]1eKmMpPOHY .
DJIEKTPOOTPULIATEITBHOCTD.
[Tepuomnueckuii 3akoH W llepumoguueckass cucrema XuMu4deckux 3yeMeHToB JI.M.
MenpaeneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U lleproanyueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEW CTPOCHUS aTOMOB. 3AKOHOMEPHOCTH HW3MEHEHHUS
CBOMCTB XMMUUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB IO
rpyImnaM u nepuoaam. JHa4eHue nepuoandeckoro 3akona /[.1. Menneneena.
BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuouzayusi amoMHbIX
opoumarneti. CBSI3b DJIEKTPOHHON CTPYKTYpPhl MOJIEKYJI C HX T'€OMETPUUYECKUM
CTpOeHUEM (Ha IPUMEPE COSAMHEHUI 3JIEMEHTOB BTOPOTO MEPUO/IA).
[IpencraBienre O KOMIUIEKCHBIX coequHeHusX. (CocTaB KOMIUIEKCHOTO —HMOHa:
KOMILUIEKCOOOpa3oBaTeiab, Juraniel. Koopounayuonwnoe uucno. Homenxnamypa
KOMNJEKCHbIX COeOuHeHul. 3HaYeHUe KOMIUIEKCHBIX coenuHeHui. Ilonsitue o
KOOPJIWHAIMOHHOW XUMUHU.
[lonsitue o pucnepcHbix cuctemax. Vctunubie pactBopwl. [lpedcmasnenue o
KOJLIOUOHbIX pacmeopax. CrnocoObl BBIPAKEHUS KOHIICHTPAIIMU PAacTBOPOB: MaccoBas
JIOJIS1 BELIECTBA B PACTBOPE, MOJISIPHASI KOHLEHTpalus. HachllleHHbIE 1 HEHACBILLICHHBIE
pacTBOPBI, pACTBOPUMOCTh. KpHUcTammoruaparsl.
Knaccuduxanuys 1 HOMEHKIaTypa HEOPraHMYECKUX BEUIECTB. TpHUBUAbHBIC Ha3BaHUS
OTAEIbHBIX MPECTABUTEIICH HEOPTaHUUYECKUX BEIIECTB.
OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUCIeHUA. OKUCIUTENb U
BOCCTAHOBHTEIb. [[poriecchl OKUCIEHNST U BOCCTAHOBJICHUA. BakHEeNIINEe OKUCITUTEN U
BOCCTaHOBUTEIN. MeTo 37IeKTPOHHOTO OajaHca.

IKcnepumenmaibHvle MEmMoObl U3YUEHUA BEULECHIE U UX NPECPAUeHUT

Mopenu KpUCTATUYECKUX PEMIETOK, TPOBEICHHUE PEaKIui HMOHHOTO OOMEHa,
ONPENETICHUE CPEABLI PACTBOPOB C MOMOIIBIO HHAUKATOPOB.
Heopzanuueckaa xumus

A3O0THBIE YI0OpEHUSI.

Hupodghocghopnas xucnomwi, hocchopucmas u ¢pocghoprosamucmas kuciomoi
dochopubie ynoOpeHus.

I'paghen, yenepoomnvie nanompyoxu
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IKcnepumenmanbvHvle Memoobl UZYUEHUA 6EU{ECINE U UX NPesPauieHUTl
N3yuyenue oOpa3lioB HEMETaioB, TopeHue cepwl, (ocdopa, xkeneza, mMarHus B
KHUCIIOPOJIE, U3YUYCHHE KOJIEKIMU «MeTamibl U CIUIaBbDY, B3aMMOJIEUCTBHE IIETOYHBIX
U IIEJIOYHO3EMENTbHBIX METAJIOB C BOJIOM (BO3MOKHO HUCIIOIH30BAHUE
BUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKelie3a C pPacTBOPAMH KHCIOT U
IIeJI0YEH, KaYECTBEHHBIC PEAKIIMU HAa HEOPTaHWYECKUE aHWOHBI, KATHOH BOJOpPOaA H
KaTHOHBI METAJIJIOB, B3aUMOJICHCTBHE THIPOKCUIOB AIFOMUHUS U ITUHKA C PACTBOPaAMU
KHCIIOT W TIEJIOYEH, PEIIeHHe HKCICPUMEHTAIbHBIX 3a1ad Mo TemaMm «l amoreHs»,
«Cepa u e€¢ coequHeHUs», «A30T U Pocop U ux coenuHeHus», «MeTauibl TITaBHBIX
MOATPYIIID.

Pacuémmnoie 3a0auu

Pacuérter: Macchl BemecTBa WM 00bEMa Ta30B M0 W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMHM BEIIECTB, MAacChl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIM OJHO W3 BEIIECTB MMEET MPHUMECH,
Macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) MPOJIYKTAa PEaKIMU, €CJIU OJHO U3 BEIIECTB
JTAHO B BHJIE PAcCTBOpPA C OIpPEACIEHHON MacCOBOM J0Jied pacTBOPEHHOIO BEIIECTBA,
MacCOBOM JIOJM W MOJISIPHOM KOHIICHTpPAllUM BEIIECTBA B PACTBOPE, JIOJHM BBIXOJA
MIPOJIYKTA PEAKIIUU OT TEOPETHUECKH BO3MOYKHOTO.

2. BHecTM u3MeHeHUSI B pasnen «lIlnanumpyemble pe3yJbTaTbl OCBOCHUS
NporpaMMbl 10 XMMHHM HAa YPOBHe CpeaHero oo0mero ooOpasoBaHus» padoydei
MPOrpaMMBbl 0 Y4eOHOMY NpeaMeTy « XUMHUD):

JINYHOCTHBIE PE3YJIBTATBHI
B cOOTBETCTBUU C CHCTEMHO-JESITEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS MpeaMeTa « XUMUs» Ha YPOBHE CpeHEero ooiiero oopasoBaHus
BBIJICJICHBI CJICAYIONIUME COCTABJISIIONINE: OCO3HAHHUE OOYYaIOIUMUCS POCCUMCKOMN
rpaXIaHCKOW HJEHTUYHOCTH;, TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOTIPE/ICIICHHUIO; HAaJMYMe MOTHBAIMA K OOYYEHHIO; TOTOBHOCTh M CHOCOOHOCTH
00y4Jaronmxcsi PyKOBOJICTBOBATHCSI TMPHUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUS; HAJTMYUE MPABOCO3HAHUS, YKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh
1EJTU U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInaHOCTHBIE pe3yibTaThl OCBOGHUSA MpeaMera «XHUMHS»  OTpa)KaroT
chOpPMHPOBAHHOCTh  OIIBITA MO3HABATENILHON W MPaKTUYECKON

NEATETPHOCTH OOYy4YaloIIMXCS B MPOIECCe peanm3aluu  00pa3oBaTeIbHON
JEATEeIIbHOCTH.
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JInaHocTHBIC pe3yJIbTaThI OCBOCHUS npeaMeTa «XHUMUS OTPaXaroT
chOpPMHUPOBAHHOCTh  OIBITA IIO3HABATEIbHOM W  MPAKTHYECKOH  JCATEITbHOCTH
00yJaroImmxcs B MPoIecce peaau3aiuu 00pa3oBaTeIbHON JeATeIbHOCTH, B TOM YHCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS
0CO3HaHUS O0YJAOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sS3aHHOCTEH,
YBOKEHUSI K 3aKOHY W IPABOMOPSAKY; IPEACTABICHUS O COLUUAIBHBIX HOpMax H

MpaBUjIaX MEKIJIMYHOCTHBIX OTHOIICHUI

B KOJUICKTHBE, TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIEATEIBHOCTU IIPU CO3AHUU
y4eOHBIX MPOEKTOB, PEIICHWU Y4YeOHBIX M II03HABATENIbHBIX 3a7ad, BBITOJTHCHUU
XAMHUYECKUX JKCIIEPUMEHTOB; CIIOCOOHOCTH TIOHUMAaTh W MPUHUMATh MOTHBHI,
HAMEPEHUSI, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHAJIU3€ PA3IMYHBIX BUJIOB YUCOHOU NESITEIHLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LIECHHOCTHOI'0 OTHOILIECHUS K HMCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTECYECTBEHHOU
XUMHUH; yBaXEHUS K TMPOIECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUECKOTO
MPUJIOKEHHST XUMUH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKU €CTh PE3YJbTAT JJIUTEIIbHBIX
HAOJIOJICHUM, KPOMOTJMBBIX AKCIEPUMEHTAIBHBIX TIOMCKOB, IOCTOSHHOTO TpyJda
VYEHBIX W TMPAKTUKOB, HHTEPECA M MO3HABATEIIbHBIX MOTHUBOB B IMOJYYEHUH U
IIOCJIEAYIOIIEM aHAJIN3E

uH(OpMAITUH O NEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;
CITIOCOOHOCTH OLICHUBATh CUTYAIlMH, CBI3aHHbBIC C XUMUUYECKUMU SIBICHUSMH,
U TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIC
HOPMbI M IIEHHOCTH; TOTOBHOCTH OIIEHHMBAaTh CBOE IOBEJACHUE W TOCTYNKH CBOUX
TOBAPUILIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBLIX HOPM U C YUETOM OCO3HAHUS MOCEACTBUM MOCTYIIKOB,;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUS IIEHHOCTEH 3JI0POBOTO M 0Oe30MmacHOro olpasa KW3HU, HEOOXOAUMOCTH

OTBETCTBEHHOTO OTHOIICHHWS K COOCTBEHHOMY (U3HUYECKOMY M ICHXHYECKOMY

3JI0POBBIO; COOJIIOICHHMS MPABHIT OE30IIaCHOTO OOpAIICHHS C BEIIECTBAMU B OBITY,

MOBCEHEBHON JKWU3HHW, B TPYMOBOW NEATCITHHOCTH; TIOHMMAaHUS IICHHOCTH TPABUI
WHIUBUTYIbHOTO U KOJUIEKTUBHOTO O€30TaCHOTO

MOBEJCHUSI B CHUTYAIUAX, YTPOKAIOIIMX 3J0POBBI0 M JKU3HU JIOACH; OCO3HAHUS
MOCJICICTBUIA U HETIPUSATHUS BPEIHBIX IPUBBIUCK (YIIOTPEOICHUS

AJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS );
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S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4E€OHO-HCCIIEI0BATENbCKON IEATEIIbHOCTH,

OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKOM M JPYrUX BUAAX NEATEIbHOCTH; YCTAaHOBKU Ha
AKTUBHOE y4aCTHE B PEIICHUU MTPAKTUUYECKUX 33/1a4 COLUAIIbHON

HaIpaBJIICHHOCTH (B paMKaxX CBOEro Kjacca, LIKOJIbI); HWHTEepeca K MPAKTUYECKOMY
W3YYEHUIO MPOQECCUil pa3IMIHOTO POJA, B TOM YHUCIIC

Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUW MO XUMHUU; YBAXKEHUS K TPYIY, JIOJSIM

TpyJa U pe3ysibTaTaM TPYIAOBOU AESATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOODY

WHJMBUYAIbHON TpaeKkTopuu oO0pa3oBaHus, Oyaymiedl mpodeccun U peanu3aiuu

COOCTBEHHBIX JKM3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K

XUMHUH, THTEPECOB U OTPEOHOCTEH 00111eCTBA;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€J1I€CO00Pa3HOr0 OTHOIIEHUS K IPUPOJIE KaK UCTOUYHUKY

CYIIIECTBOBAHMS KU3HU Ha 3eMJie; MOHUMAaHHUs TJI00AJIbHOTO XapaKTepa YKOJIOTHUECKUX
npo0ieM, BIUSTHUS

DKOHOMHMYECKHUX IPOLECCOB HA COCTOSHUE NPUPOJAHOM U COLMAIBHOW CPEIBI;
OCO3HaHUsI HEOOXOAUMOCTH UCIIOIB30BaHUS JOCTUKEHUN XUMUU JIJIS PELICHUS

BOIPOCOB PAlMOHAIBHOTO MNPUPOJOINOIb30BAHUSA; AKTUBHOTO HEMPUATHUS JIEUCTBHM,

MPUHOCSIIIMX BpEI OKPYXAIOUIEH MNPUPOJHOW Cpele, YMEHUS MPOTHO3UPOBATH

HEOJIaronpusTHbIE HKOJOTMYECKHUE TOCJEACTBUS NPEANPUHUMACMBIX JEUCTBUUA U

NpeAoTBpallaTh UX; HAJIWYUS PA3BUTOIO SKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTHYECKON

KYJbTYpbl, ONbITAa JIEITEIBHOCTH 3KOJOTMYECKOW  HAMPABJICHHOCTH, YMEHHS

PYKOBOACTBOBAaTbCS MMM B IIO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLMAIbHOMU

MPaKTUKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO TIPOTUBOCTOSTH UICOJIOTUU XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U

OOIIIEeCTBEHHON MPAKTUKW; TMOHUMAaHUS CHENU(DUKU XUMUU KaK HAayKHd, OCO3HAHHS €€
posii B GOpMUPOBAHUU

pPallMOHAJIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TMpEACTaBiIeHUS 00

OKPYXaIIeM MHUpPE KaK O €JUHCTBE MPUPOJIBI U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX

3aKOHOMEPHOCTEH U pEIICHUH MNpOoOJIEM COXPAaHEHUsS TMPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAUYMMOCTH XMMHUH JJISI COBPEMEHHOW IUBHWJIM3AINU: B €€

TYMaHUCTHYECKOW HANpPAaBICHHOCTH M BaXXHOWM PO B CO3JaHUM HOBOW 0a3bl

MaTepUATbHOU KYJbTYpPHI, B PEIICHUU TI00aTbHBIX MPOOJIEM YCTONYHBOTO PA3BUTHS

YEeJI0BEUECTBA —  CBIPEBOM, DJHEPIeTUYECKOM, THUINEBOM M IKOJOTMYECKOU

0e30MacHOCTHU, B Pa3BUTUM MEIUIIMHBI, 00ECIEYEHUH YCIOBHM YCHEIIHOTO Tpyla MU

HKOJIOTHYECKH KOM(MOPTHOM KU3HU KaXKIOTO 4jeHa O00IlecTBa; €CTECTBEHHO-HAYYHOU

IPAMOTHOCTH: TOHMMAaHHUS CYUIHOCTM METOAOB TIO3HAHMS, MHCHOJIB3YEMBIX B
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CCTECTBCHHBIX HayKaX, CIIOCOOHOCTH MCIOIh30BaTh MOJyJacMble 3HAHUS JUIsl aHATTN3a U
OOBSACHCHHUS SIBIICHUH OKPYIKAIOMIETO0 MHpa M MPOUCXOAANIMX B HEM H3MEHECHHH,
YMEHHMS JIeJaTh 000CHOBAHHbIC 3aKIIOUCHHUS HAa OCHOBE HAYYHBIX (PAKTOB U MMEIOLIUXCSI
JaHHBIX C IIEJBIO0 MOJIYYCHHS JTOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSTEIBHO
UCIIOJIb30BaTh XUMUYCCKUE 3HAHUS JIJIST PEIIICHIS
npo0JieM B pPEAbHBIX JKU3HEHHBIX CHUTYallUsAX; WHTEpeca K

MO3HAHUIO, HCCIICA0BATEIBCKOM JICATEIIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
aKTUBHOMY IIOJIYYCHHMIO HOBBIX 3HAHHMH 10 XMMHH B COOTBETCTBHHM C KH3HCHHBIMU
OTPEOHOCTIMU; UHTEpeca K OCOOCHHOCTSAM TpyJa B pa3IMUHBIX cdepax
npodeccuoHaIbHON
JEATECILHOCTH.

METAIIPE/IMETHBIE PE3YJ/IbTAThHI

MerarnpeaMeTHbIe pe3yJabTaThl OCBOCHUS MPOTPAMMBbI 110 XUMHUU HAa YPOBHE CPETHETrO
o011ero o0pa3oBaHus BKIIOYAOT:

3HaUYUMBbIC ISl (DOPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIONTUXCS MEXAUCIUIUIMHAPHBIC
(MexXTpeaMEeTHbIE) OOIleHayYHbIe TOHSTHUS, OTpaXkalolllhe IIEJOCTHOCTh Hay4YHOU
KapTUHBI MHpa W CHEeNU(UKY METOJOB ITO3HAHMS, HMCIOJB3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BEIIECTBO, SHEPTHs, SBICHWE, MPOIECC, CUCTEMAa, HAYIHBIA (akT,
OPUHITUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHUE, HAONIOICHHE,
U3MEpPEHUEe, OKCIIEPUMEHT U JpYTHe); YHUBEpCaJbHbIE Yy4eOHbIC JCHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE, PETYISTUBHEBIE), o0ecreunBaroIIme
dbopmupoBanue (GYHKIUOHATIBHOM TPAMOTHOCTM U COIMAIBHOM KOMIIETEHIIUU
00yUaroIIMXCs; CIIOCOOHOCTh ~ OOy4YalolUXCS  MCMHOJIb30BaTh  OCBOCHHBIC
MEXTUCITUTUTHHAPHEIE,

MHPOBO33pEHUYCCKIE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC EHCTBUS B IMO3HABATEIHHOU
Y COLMAJIbHOW MPAKTHUKE.

MeranpeaMeTHbie pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMH YUCOHBIMH
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMH JICUCTBUSIMU.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
ba3oBble 10ornyeckue AeicTBu:
CaMOCTOSITENIbHO (OPMYIHPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE; OINPEIEIATh LEIU AESITENbHOCTH, 3aaBas NapaMeTpbl U KPUTEPUU UX
JOCTHXKECHUS,

COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTUA C MOCTABJICHHBIMH LEJIIMU; UCIIOIb30BaTh MIPU
OCBOCHHMU 3HAHUM MPUEMBI JJOTHUYECKOTO MBILIJIEHHUS: BBIICIISTh XapaKTEPHbIC PU3HAKA
MOHSATUM Y YCTaHABIMBATH UX B3aUMOCBS3b, UCHOJIb30BATh COOTBETCTBYIOIINE MOHATHS

6
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JUTsl OOBSICHEHUS OTACIBHBIX (PAKTOB U SBJICHUW; BBHIOMPATh OCHOBAHUS U KPUTECPUU IS
KJ1acCU(PHUKAIMU BEMIECTB U XUMUYECKUX
peaKkuuii; YCTaHABIMBATh IPUYMHHO-CJIECACTBEHHBIC CBSI3M MEXKIY HW3YyYa€MbIMU
SBJIICHUSIMU;  CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIC, NEAYKTHUBHBIEC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYUST B paccMaTpUBAECMbIX
SIBJIICHHSIX, (DOPMYIHUPOBATH BHIBOJBI M 3aKIIIOUCHHUSI; IPUMEHITH B TIPOIIECCE MTO3HAHUS
UCIIOJIb3YEMbI€ B XUMUU CUMBOJIMUECKHUE
(3HAaKOBBIE) MOJIEIIH, TPEOOPA30OBLIBATH MOJICJIbHBIC MPECTABICHUS — XUMUYECKUI 3HAK
(cuMBOJI) BJIEMEHTa, XUMHUYECKas (popMmylia, ypaBHEHHE XMMHUYECKON peakiuu — TpH
perieHnn y4eOHBbIX MO3HABaTEIbHBIX U MPAKTHUUYECKUX 3aj]a4, MPUMEHITh Ha3BaHHBIC
MOJEIbHBIE MPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUH.
Ba3oBble uccienoBarenbcKue 1eiicTBUA:
BJIQJIETh OCHOBAMHU METOJIOB HAYyYHOrO TIO3HAHMS BEIIECTB W XHUMHYECKHUX
peakuuii; GOpMyIMpOBaTH IENIM M 33Ja4d  HCCIEIOBAaHUSA, HCIOIb30BaTh
MIOCTaBJICHHBIC
U CaMOCTOSITENIbHO C(HhOpMYJTMPOBAHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI Jis1 ()OPMUPOBAHUSI TUMOTE3bI MO MPOBEPKE MPABUIBLHOCTU BBICKA3bIBAEMBIX
CYy)XJICHUM; BIAJETh HABBIKAMU CAMOCTOSITEJILHOTO TUIAHUPOBAHUS M TPOBEICHUS
YYCHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOMIOATh 3a XOJIOM
mpoliecca, CaMOCTOATENIBFHO TPOTHO3MPOBATH €ro  pe3yibrar, (GOpMyIHpOBaThH
0000IIIeHNsT W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB HCCIIECIOBAHUSA,
COCTaBJISITh OOOCHOBAaHHBIM OTYET O TPOJCIAHHOW paboTe; MpUOOpPETaTh OMBIT
YYEHUUECKOU UCCIEA0BATEINBCKON U MMPOEKTHOM AEATEIBHOCTH,
MPOSIBIISATh CHOCOOHOCTh Y TOTOBHOCTh K CAMOCTOSITEIbBHOMY MOMCKY METO/IOB PEIICHUS
MPAKTUYECKUX 3aJ1a4, TPUMEHEHUIO PA3JIMYHBIX METO/IOB MMO3HAHUSI.
Pabora ¢ unpopmaunmeii:

OPUEHTUPOBATHCS B PA3TUYHBIX UCTOUYHUKAX WH(MOpMAIU (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOTO COJepKaHUs, CIpaBOUYHbIE MOocoOus, pecypchl MHTepHeTa),
aHaJU3UPOBaTh MHOOPMALIMIO PA3IMYHBIX BUIAOB U (HOPM MPEACTaBICHUS, KPUTUUECKU
OIIEHUBaTh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUYUBOCTH, (HOPMYJIHUPOBATH 3aNPOCHl U
MPUMEHSITH PA3IMYHbIE METO/IBI TIPU MTOUCKE U OTOOPE
uHdopMaIuu, HeOOXOIUMOM NIJisi BHITIOJHEHUS YY€OHBIX 3a/Ja4 OMpeeaEHHOTO THUIIA;

MpUOOpETATh OMBIT UCTIOJIB30BaHMS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTUA M PA3JIMYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSATENILHO  BHIOMPATH
ONTUMAaJIbHYIO0 (POpMY MpeacTaBiIeHUs HHDOpMAUU
(cxembl, rpaguKu, AMArpaMMbl, TaOJIHIIbI, PUCYHKU U JIPYTHE); UCIIOJIb30BaTh HAYUHBIN
S3bIK B KauyeCTBE CPEJCTBA MpU paboTe C XUMHUYECKON HH(MOpManuen: NMPUMEHSThH
MEXIpeaMeTHbIe ((U3NYEeCKue W MaTeMaTHYeCKHE) 3HAKH M CUMBOJBI, (HOPMYIIBI,
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ab0peBHaTypbl, HOMEHKJIATypy; HCIOJIb30BATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HaTrJISIHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIbHBLIC y‘leﬁﬂble IleﬁCTBHHZ
3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY}KI[36MOI>'I TCMBI B XO0AC OHUaJIora

W/WIM  JUCKYCCUHM, BBICKAa3bIBaTh WUJEH, (DOpMyIuUpoBaTh CBOU MPEJIOKEHUS
OTHOCUTEIBHO BBIMOJHEHHUS MNPEIJIOKEHHON 3aJayd; BBICTyNaTh C MpPE3CHTALMEN
pe3yJbTaTOB IO3HABATEIBHOW JEATEIIBHOCTH, ITOJYYEHHBIX CAMOCTOSITENBHO WIIN
COBMECTHO CO CBEPCTHMKAMHM TPHU BBIIOJHEHHMH XWMHUYECKOIO SKCIEPUMEHTA,
PaKTUYECKON pabOThl MO KCCIEAOBAHUIO CBOMCTB M3Yy4aeMbIX BEIIECTB, pEalU3allH
y4eOHOro MpOeKTa, W (POPMYIUPOBATH BBIBOJBI MO pe3yibTaTaM HPOBEIEHHBIX
UCCIIEJIOBaHUM MyTEM COTJIaCOBAaHMSA TMO3MLMH B XoA€ OOCyXaeHuss U oOMeHa
MHEHUSMH.

PeryasiTuBHbIe YHUBepPCAJIbHbIE YueOHbIE efiCTBUSI CAMOCTOSTEIBHO IJIAHUPOBATH
W OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO NIEATECILHOCTD, OMpEAeIsisa e€ el U 3a1adH,
KOHTPOJIUPOBATH M 10 Mepe HEOOXOIMMOCTH KOPPEKTHUPOBATH MPEAJIaraeMbIii aIrTOPUTM
JEUCTBUN TIPU BBITIOJIHEHUM Y4YEOHBIX M HCCIEAOBATENIbCKUX 3a/lad, BBIOUPATH
HauOosee 3(hPEeKTUBHBIN CIIOCOO HUX PEIICHUs C YYETOM TOJyUYeHUS] HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX
peaKmnusx;

OCYIIECTBJIATh  CaMOKOHTPOJb  JEATEILHOCTH HAa  OCHOBE  CaMOaHAM3a
¥ CAMOOIICHKH.

[TpenmeTHBIC pPE3yNbTaThI OCBOCHMS IPOTPAMMBI 1o XUMUHU
Ha yriayOJEéHHOM YpOBHE Ha YpPOBHE CcpeaHero oOmero oOpa3oBaHUsS BKIHOYAIOT
cnenupuueckue sl yaeOHOro mpenMera «XWMHS» HaydHbIE 3HAHWSA, YMEHHS U
CIOCOOBI JICHCTBUIN MO OCBOSHHUIO, MHTEPIIPETAIMKA W TIPEOOPA30BAHUIO 3HAHWM, BUIBI
NEATEILHOCTH TIO TOJIYYEHHUIO HOBOTO 3HAHWS M NMPUMEHEHUIO 3HAHWW B Pa3IMYHBIX
y4eOHBIX CHTYallUsAX, a TakK)Ke€ B PEabHBIX JKU3HCHHBIX CHUTYalMSAX, CBS3AHHBIX C
xuMmued. B mporpaMMe 1o XMMUU MPEIMETHBIC PE3YNIBTAaThl MPEICTABICHBI 10 TOJIaM
U3YUYCHHUS.
IIPE/IMETHBIE PE3YJ/IbTATHI

11 KJIACC

[IpenmeTHBIe pe3ynabTaThl OCBOEHUS Kypca «OOmas W HEOpraHWUYecKass XUMHUSH)
OTPaXKaloT:

cOPMUPOBAHHOCTh ~ MPEJCTABICHUA: O MaTepUATBHOM EIWHCTBE MHpAa,
3aKOHOMEPHOCTSIX M MMO3HABAEMOCTH SIBICHUW MPUPOJIBI, O MECTE M 3HAUYEHUU XUMUU B
CHUCTEME E€CTECTBEHHBIX HayK W €€ POJM B OOECIEeYEHUU YCTOWYMBOTO DPA3BUTHUSA, B
perIeHn: MpooIIeM SKOJIOTUYECKOMN, JHEPTETHIECKON U MUIIEBON 0€30MaCHOCTH,
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B Pa3BUTUU MEIUIMHBI, CO3IAHUU HOBBIX MATE€PUAJIOB, HOBBIX HCTOUHUKOB YHEPTUH, B
o0ecreueHnn palMoHaIbHOTO MTPUPOIONIOIL30BaHUs, B (POPMUPOBAHUN MUPOBO33PEHUS
U o0uIel KyJIbTypbl YEJIOBEKA, a TAKXKE SKOJOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3J0pOBBI0O M MPUPOJHOUW CpEJAE; BIAJCHHE CHUCTEMOM XUMUYECKUX 3HAHUM,
KOTOpAasi BKJIIOYAET: OCHOBOIIOJIATAkOIINE
MOHATUSI — XUMUYECKUM AJIEMEHT, aTOM, SJIpO aTOMa, U30TOIMbI, AIEKTPOHHAsA 000J0UKa
aToMa, S-, p-, d-aToMHBIC OpOWTAIM, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aTOMa,
TUOpUIU3AITIS ATOMHBIX opOuTaneu, VIOH, MOJIEKy1a, BAJICHTHOCTb,
AJIEKTPOOTPUIIATEIILHOCTh, CTEMEHb OKHUCJICHUS, XUMUYECKas CBs3b (KOBAJCHTHAs,
WOHHAsl, METAJUIMYEcKasi, BOJOPOJHAs), KpHUCTAIMYECKas pemérka, XuMUYecKas
peakuus, pacTBOpP, JIEKTPOJIUTHI, HEANEKTPOIUTHI, FNEKTPOIUTHUYECKAs AUCCOLUALINS,
CTENEHb JHWCCOLMALIMU, BOJOPOAHBIM IIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIIb,
TEII0BOM 3(PHEKT XUMUUECKON peaKiuu, CKOPOCTh XUMUYECKON PEAKIIUU, XUMUYECKOE
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUSl DJICKTPOJIUTHUECKON JAUCCOIMAIUU,
nepuoanuecknil 3akoH [[.M. MeHaeneeBa, 3aKOH COXpaHEHUsS MacChl BEIIECTB, 3aKOH
COXpPAHEHUS U MPEBPALICHUS SHEPTUU NIPU XUMUYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JICUCTBYIOIINX MAcC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIMe B OCHOBE MOHUMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUUYECKUX SBJICHUN; COBPEMEHHBIC TMPEACTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U HAJMOJICKYJISIPHOM YPOBHSIX;
NpEACTaBICHUS] O MEXaHM3MaxX XHWMHUYECKUX peakIui, TEPMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX TMPOTEKaHUS, O XHUMHUYECKOM PaBHOBECHH,
pacTBOpax M JUCIEPCHBIX cHCTeMax; (HaKTOJOTUYECKHE CBEJIEHHUS O CBOMCTBAX,
COCTaBe, TOJIYYCHHUH U OE€30MaCHOM HCIOJIb30BAHUU BAXHEHIIMX HEOPTaHMYECKHX
BEIIECTB B OBITY U TPAKTUYECKON JIEATETBHOCTH 4YeJIOBEKa, OOMIMX Hay4YHBIX
OPUHIIMIAX XUMUYECKOTO TMPOU3BOJCTBA; CHOPMUPOBAHHOCTH YMEHHI: BBISBISATH
XapaKTepHbIE TPU3HAKU TOHSITHH,
YCmMaHaenueams WX B3aUMOCBSI3b, UCHOb306aMb COOTBETCTBYIOIIME TMOHATUS —IIPHU
ONMCAaHUM HEOPTaHWYECKUX BEIIECTB U UX MPEeBpalleHUu; chOPMUPOBAHHOCTh YMEHUSI
UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY
Uil cocTaBieHHs (OpPMYJ BEIMIECTB H  YPAaBHCHMM XWMHUYECKHX  PEaKIIHi,
cucrematudyeckyro HoMeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUSA OTACIbHBIX
BEIECTB; C(HOPMUPOBAHHOCTH YMEHUS OMPEEIATh BAJCHTHOCTh U CTETICHb OKHCIICHHUS
XUMUYECKUX DJJIEMEHTOB B COCJAMHEHUSX, BHUJ XMMHUYECKOW CBSI3M (KOBaJEHTHas,
WOHHAs,
MeTauInyecKasi, BOJIOPOHAs ), TUIl KPUCTAJUTMUECKOM PEIIETKH KOHKPETHOTO BEIIECTBA;
c(hOpPMHUPOBAHHOCTh YMEHUS OOBICHSITH 3aBUCHMOCTh CBOWICTB BEIIIECTB
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OT BHJIa XHMHYECKOW CBA3M M THUNA KPUCTAUIMYECKOM PEIIETKH, OOMEHHBIA H
JIOHOPHO-aKLENTOPHBIN MEXaHU3MBbI oOpa3oBaHUs KOBAJICHTHON CBS3H;
c(OpMUPOBAHHOCTh YMEHMI: KJIacCU(PUIMPOBATh: HEOPraHUYECKHE BEIIECTBA IO MX
COCTaBy, XHMMMYECKHE pPEaKIUU IO pa3IuyHbIM MpU3HAKaM (YUCIy M COCTaBy
pearupyromux BEIIeCTB, TEIIOBOMY J(h(deKTy peakinuu, H3MEHEHHIO CTeleHen
OKHCJICHHS  JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiau3aropa U JpyTue);
CaMOCTOSITENIBHO 6bl0Upams OCHOBAHUS U KPUTEPUHU IS KiIacCU(UKAIMKU U3ydaeMbIX
BEIIECTB M XUMHYECKUX PEaKIMii; CPOPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI
nepuoandeckoro  3akoHa  JIM.  Mengeneesa M JEMOHCTPUPOBATH  €T0
CUCTEMATU3UPYIOIIYI0,  OOBSICHUTEIbHYIO M IPOTHOCTUYECKYIO  (YHKUUU;
c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XUMHYECKUX DJIEMEHTOB IIEPBOrO—YETBEPTOro InepuonoB Illepmoamueckon
cucrembl J[.MI. MeHneneeBa, UCHONB3ysd TNOHATHA <«OHEPrETHYECKUE YPOBHWY,
«IHEPreTUYEeCKHe TMOIypOBHM», «S-, P-, O-aTOMHBIE OpOUTAIW», «OCHOBHOE U
BO30Y)X/IEHHOE SHEPreTHYECKHE COCTOSHHS aTOMa»; OOBSACHATh 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOWCTB XMMHYECKMX JJIEMEHTOB M HMX COCJUHEHUN IO MepuoAaMm M
rpynnaMm Ilepuonnueckoin cucremsl J[.M. MeHnneneeBa, BaleHTHbIE BO3MOYKHOCTH
aTOMOB ~ JJIEMEHTOB Ha OCHOBE CTPOCHHUSA HX  JJIEKTPOHHBIX  000JIOYEK;
c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBAa  BEIIECTB  PAa3jJMYHbIX  KJIACCOB, nOOmMEepxcoams  CYIECTBOBAHHE
TEHETUYECKOU CBA3U MEXKIy HEOPTaHUYECKUMH BEIIECTBAMM C IIOMOIIBI YPABHEHHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIil; CHOPMUPOBAHHOCTh yMEHUS
pacKkpbIBaTh CYIHOCTb: OKHCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABJICHUS 3JEKTPOHHOTO OajaHca 3THX
peaklmii; peakuuii MIOHHOr0 OOMEHA MYTEM COCTABJIEHUS UX MOJIHBIX M COKPAIIEHHBIX
VMOHHBIX YPAaBHEHMI; peaKI1il TUIpoIn3a; peaklnii KOMIIEKCOOOpa30BaHuUs
(Ha mpuMepe THIPOKCOKOMIUIEKCOB IIMHKA M alFOMUHUSA); COPMUPOBAHHOCTh YMEHUS
OOBSACHATH 3aKOHOMEPHOCTU NMPOTEKAHUS XUMHUECKUX
peakuuii ¢ y4€TOM HUX SHEPIeTUYECKHX XapaKTEPUCTHUK, XapaKTep U3MEHEHHUS! CKOPOCTH
XUMHUYECKON peakIMy B 3aBUCHUMOCTH OT Pa3IMYHBIX (DaKTOPOB, a TAKKE XapaKTep
CMEUIEHUSI XUMUYECKOTO PABHOBECHS TI0]1 BIUSHUEM BHEIIHUX BO3JIEUCTBUM (TPUHIUIT
Jle IlaTenne); cOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XMMHYECKUE PEAKIUHU,
Jexalme
B OCHOBE IMPOMBIIIJICHHOTO MOJIyY€HUsI CEPHOM KUCIOThI, aMMHUaKa, OOIue HaydHbIC
NPUHLUIIBI XUMHUYECKUX IIPOU3BOJICTB; LEJIECO00PA3HOCTD IIPUMEHEHUS
HEOPraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOIIICHUS
PHUCK-TI0JIb3a; COPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMON 3HAHMHW O METOJaX Hay4dHOTO
NO3HAHUS SIBJICHUN NOpUpPOAbl — HAONIOACHHME, U3MEpPEHHE, MOJEIMPOBAHUE,
HKCIEPUMEHT (pEaJIbHbIiI M MBICICHHBIN), HUCIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
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YMEHHUSI IPUMEHSTh ATU 3HAHUSA MPHU AKCIEPUMEHTAILHOM HCCIICIOBAHUU BEIIECTB U
JUIsl OOBSICHEHUS XUMUYECKHUX SIBIICHUN, UMEIOIIMX MECTO B MPUPOJE, MPAKTUUECKOM
NEATEIIbHOCTH YEJIOBEKA U B ITIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTH YMEHUS BBISBISTH B3aUMOCBS3b XUMUYECKUX 3HAHUH C MOHATUSIMU
Y TIPEJICTABIICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MTPEAMETOB JIJIs1 60JIe€ OCO3HAHHOTO
MOHMMAaHUSI MaTEePUAIBHOTO €IWHCTBA MHpPA; C(HOPMUPOBAHHOCTH YMEHUS TPOBOAWTH
pacy€Thl: C MCHOJIb30BAHMEM IMOHSATUM «MaccoBasi JOJisl BEHIECTBA B PACTBOpE» U
«MOJISIpHAsT KOHIICHTPAIMs»; MAacChl BEIIecTBa WM O0OBEMA Ta3a IO HW3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM O0bEMY OJHOTO U3 YYaCTBYIOIIUMX B peaKlUU
BEIIECTB; TEIUIOBOTO A (PeKTa peakiuu; 3Ha4eHus1 BOJOPOJHOTO MOKa3aTessi pacCTBOPOB
KHUCIIOT U IIeJI0Uel C U3BECTHOM CTENEHBIO AUCCOLMAINM; MAcChl (00BbEMa, KOJIMYECTBA
BEILIECTBA) MPOAYKTa PEaKIUM, €CJIM OJTHO U3 UCXOJIHBIX BEIIECTB IaHO B BUJIE PacTBOpa
C ompeaeiaEHHON MacCOBOM J0JieM PacTBOPEHHOTO BEIIECTBA WM JAHO B HU30BITKE
(uMeeT mpuMecH); AOJIU BBIXOAA MPOJAYKTa peakuuu; OObEMHBIX OTHOIIECHUW Ta30B;
c(hOpMUPOBAHHOCTH YMEHUI . CAMOCTOSITENILHO TIJIAHUPOBATh U MPOBOIUTH

XUMHUYECKUN SKCIEPUMEHT (IMPOBEJCHUE PEaKIMii MOHHOTO OOMEHa, MOATBEPKICHUE
KaU4eCTBEHHOI'0 COCTAaBa HEOPTaHMYECKHUX BEUIECTB, OMPEIEIICHHE CPEIbl PacTBOPOB
BEII[ECTB C IMOMOIIBI0 WHIUKATOPOB, M3yUEHWE BIMSHHS PA3IMYHBIX (PAKTOpPOB Ha
CKOpPOCTh XUMHYECKOW peakiuu, pelieHue HKCIEPUMEHTAIbHBIX 3aJad M0 TeMam
«Metamb»y u «HeMetaibl») ¢ cOOMOICHUEM MpaBU 0€30MacHOTO OOpalleHusl C
BEILECTBAMH M J1a0OpaTOpHBIM 000pyAOBaHUEM, (HOPMYIUPOBATH LEIb UCCIEIOBAHMS,
npeocmaegnsames B pazaudHON (popMe pesyibTaThl SKCIEPUMEHTA, aHAIU3UPO8aAmb W
OIICHUBATh HUX JOCTOBEPHOCTh; CHOPMHUPOBAHHOCTH YMEHHWIA: COOJOATh MpaBuiIa
ITOJIb30BAHUS XUMUYECKOU

MOCYI0H U JTaOOpaTOPHBIM 000pYAOBaHHEM, OOpAIICHHUS C BEIIICCTBAMH B COOTBETCTBUHI
C UHCTPYKIIUSMH TI0 BBITIOJIHEHUIO JTaOOPATOPHBIX XUMHUECKHUX OIBITOB, SKOJIOTUYECKH
11e71eco000pa3HOTO MOBEACHUSI B OBITY W TPYJIOBOM NIESITEIHHOCTH B IIEJISIX COXPAHECHUS
CBOETr0 3JI0POBbs, OKPYXKAIOWIEH MPUPOAHOM CpPEAbl U AOCTHKEHHUS €€ YCTOMYHUBOIO
pPa3BUTHUSI, 0CO3HABAMb OINACHOCTh TOKCHUYECKOTO JCHCTBHS Ha >KUBBIC OPraHU3MBI
OINPENCIEHHBIX HEOPraHMYECKUX BEUIECTB, MNOHMMAas cMmbica mnoka3arens [IJIK;
c(hOpMUPOBAHHOCTh YMEHHUI: OCYIIECTBISAThH IICJICHANPABICHHBIN MOUCK XUMHYECKOU
uHhOpMaIIMU B Pa3IMYHBIX HCTOYHWKAX (Hay4dyHas M y4eOHO-Hay4Has JUTepaTypa,
cpenctBa maccoBoid mH(popmaruu, MHTEpHET U Apyrue), KPUTUUECKH aHAIM3UPOBATH
XUMHUYECKYI0 MH(pOpMaIio, nepepadaThiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBHUH C
MOCTaBJICHHON y4eOHOM 3a1auei.

11



depepanbHan paboyan nporpamma | Xumua. 10-11 knaccbl (yrnyb6aEHHbIN ypoBEHD)

12



		2023-11-07T12:05:25+0500
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ АВТОНОМНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 10 "ЦЕНТР ОБРАЗОВАНИЯ" ГОРОДСКОГО ОКРУГА ГОРОД НЕФТЕКАМСК РЕСПУБЛИКИ БАШКОРТОСТАН
	Я являюсь автором этого документа




