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I[HosicHuTEbHASA 3aAIIUCKA

Pabouas mnporpamma paspaborana B cootBerctBHM ~ PI'OC cpemnero  obmiero
oOpa3oBaHusi MO XUMHH Ha OCHOBE IMporpamMmbl Kypca xumuu it 10-11  xmaccos
o0m1eo0pa3oBaTeNbHBIX yupexaeHuil (yrimyOneHHblii ypoBeHb) aBTOopoB B.B.Epemuna, A.A.
Hposznosa, N.B. Epemunoii, 2.10. Kepumosa, M. «/Ipodar, 2017 & muaun YMK B.B.Jlynuna.

[IpuBenena B coorBercTBUe ¢ DenepanbHOil 00pa30BaTENbHOM MPOrpaMMBI CPEIHETO
obmiero oopazoBanus (ip. Ne1l014 ot 23.11 2022).

B 2023-2024 yueOGHOM TOAYy MpenoiaBaHuEe Y4eOHOTO mpenMeTa «XHUMHS» Ha YpOBHE
cpenHero oOmiero o0O0pa3oBaHUS OCYIIECTBISCTCS B COOTBETCTBUHM ¢ DenepaabHBIM
roCyJapCTBEHHBIM  00pa30BaTENIbHBIM CTaHAAPTOM CpeaHero ooOmero obpazoBanus B 11-x
kiaccax u @epepanbHOI 00pa30BaTEIBLHON MPOrPaMMO OCHOBHOTO 00IIIEero 00pa3oBaHusl.

Bce mmanupyembie pesynapTaThl B 00HOBieHHBIX @DPI'OC mpereprnenu HU3MEHEHHs, a
MIPEIMETHBIEC PE3YIIbTAThl KOHKPETU3UPOBAINCH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS Yy4eOHOTO mpenmera «XHMHS» OTPAKAIOT pa3BUTHE
COLIMANBHO 3HAYMMBIX IICHHOCTHBIX OTHOIIEHWH IIKOJFHUKOB, B TOM WYHCIE€ B YacCTH
MaTPUOTUYECKOTO, TPAXKAAHCKOTO W TPYAOBOTO BOCIUTAHHSA, (OPMHPOBAHUS IICHHOCTH
HAYYHOTO TIO3HAHUS, BOCIIUTAHUS KYJIbTYPHI 370POBbSI, SKOJIOTHYECKOTO BOCITUTAHHS.

MertanpeqMeTHbIe pe3yibTaThl OOYUeHHsS] OPHEHTHPOBAHBI HA IMOJTOTOBKY YeEJIOBEKa,
BIIQJICIONIETO YMEHHEM CaMOCTOSTENIEHO JO0OBIBaTh W TPHUMEHSATh 3HAHUS B Pa3IMIHBIX
CUTYallUsIX, CTAaBUTh MO3HABATEIBHBIE W 00pa30BaTENbHbIC 33/1a4H, UCKAaTh U HAXOJIUTh HOBYIO
WH(POPMAIIHIO, OCYIIECTBIISITh €€ 0TOOP U CTPYKTYPHPOBAHUE, HCIIOJF30BATh €€ B MMPAKTHYECKON
JEATENbHOCTH, T.€ CBSI3aHBI ¢ (POPMUPOBAHHEM YMEHHUS YUUThCS. MeTanpenMeTHbIe Pe3ylIbTaThl
oOy4eHHsT COCTaBISIOT OCHOBY ()OPMHUPOBaHHSI €CTECTBEHHOHAyYHOH (YHKIIMOHAIHHON
TPAaMOTHOCTH y ITKOJBLHUKOB, KOTOPasi MPOBEPSETCS Ha MEXKTyHApOAHOM HccienoBanuu PISA.

[InanupyemMble mpeaMETHBIE PE3YNbTaThl pa3/ieieHbl MO ToJaM OOYYEeHHS MU BKIIOYAIOT
OCBOEHHBIE 00YYaIOLIMMUCS B XOJ€ U3YUYECHHUs y4eOHOTro MpeaMera «XUMUs» HaydHble 3HaHMS,
YMEHUS U CTIOCOOBI JCHCTBUM.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHH HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJIBTATDI

B cooTBeTcTBMM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOJAOM B CTPYKTYpE JHYHOCTHBIX
pe3ylnbTaTOB OCBOCHHUS IpeAMeTa «XUMHS» Ha YPOBHE CpeaHero oOImero oOpa3oBaHUs
BBIJICTICHBI CJIEIYIOIINE COCTABISAIONINE: OCO3HAHUE O0YJaIOIIMMUCI POCCHICKON Tpa)JIaHCKON
WUJICHTUYHOCTH, TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPE/CICHHIO;
HaJIMYMe MOTHUBAlMM K  OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTh  OOydaroluxcs
PYKOBOJICTBOBATbCSI MPUHATHIMU B OOIIECTBE IMpaBWJIaMU M HOPMAaMH IOBEJICHUS; HaJIU4due
MIPaBOCO3HAHUS, KOJOTUYECKONW KYIbTYphI; CIOCOOHOCTh CTaBUTh IEJIM U CTPOUTDH KUIHECHHbBIC
IUTaHEL.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPaXKaloT cPOpMHUPOBAHHOCTH
OTIbITa MO3HABATEIBHON U MPAKTUUYECKOHN JEeSITENbHOCTH O0YYarOIIMXCsl B MPOIIECCe peamn3aliu
00pa3oBaTeNbHON JIESATEIBHOCTH.

JIM4HOCTHBIE PE3yAbTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPaKaloT cPOpMHUPOBAHHOCTH
OTIbITa MO3HABATEIBHON U MPAKTUUYECKOHN JEeSITENbHOCTH O0YYarOIIMXCsl B MPOIIECCe peamn3aliu
00pa30BaTENbHON IeATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHMS .

OCO3HaHHUS 00YJarOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPABOMOPSIKY;



Hpe,[[CTaBJIeHI/IH 0 COIIMAJIBHBIX HOpMaX nu HpaBI/IHaX MECKINYHOCTHBIX OTHOIHCHI/Ifl B
KOJLJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MPH CO3JIaHUU YUYEOHBIX MPOEKTOB,
peH_IeHI/II/I y‘IC6HbIX U II0O3HABATCIbHBIX 3a1a4, BbIIIOJTHCHUHN XUMHNYCCKUX BKCHepI/IMCHTOB;

CIOCOOHOCTH TIOHUMATh U MIPHHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY U apTyMEHTHI JPYTUX
IIPU aHAJIM3€ PA3JINYHbIX BUJIOB YU€OHOM A€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

IICHHOCTHOI'O OTHOIINCHHUS K I/ICTOPI/IquKOMy nu HayLIHOMy HaCJICIUIO OTC‘IGCTBCHHOﬁ
XUMUH;

YBOXKEHHS K IPOIECCY TBOPUYECTBA B OOJIACTH TEOPUHM W TMPAKTUICCKOTO IMPHIIOKCHUS
XUMHH, OCO3HaHHUsSA TOIro, 4YTO JaHHBIC HaYKI/I €CThb pe3yanaT JJINTCIIBHBIX Ha6J'II-OI[CHI/II\/'I,
KpOHOTJ'II/IBBIX BKCHepI/IMeHTaJ'II)HI)IX ITIOUCKOB, ITOCTOSITHHOT'O pr)la y‘-IéHI)IX nu HpaKTI/IKOB;

WHTEpeca ¥ I[I03HABATSIIBHBIX MOTHBOB B TMIOJIYUCHHH | TOCIEAYIONIEM aHaJIHn3e
nH(pOpPMAaLIUY O TIEPETOBBIX JOCTHKEHUSIX COBPEMEHHONW OTEUECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HpaBCTBeHHOFO CO3HaHUs, STHYCCKOT'O IMOBEACHUA,

CHOCO6HOCTI/I OIICHUBATHb CI/ITyaHI/II/I, CBjA3aHHBIE C XUMHUUYCCKUMU ABJICHUIMU, U
IIPUHAMATh OCO3HAHHBIE DPEIICHUSA, OPUEHTHUPYACh HA MOpPAJbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTHU OIICHHUBATH CBOE IIOBCACHUEC U HOCTYHKI/I CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HpaBCTBeHHBIX nu HpaBOBLIX HOpM ucC y‘IéTOM OCO3HAHUA HOCHC}ICTBI/Iﬁ HOCTYHKOB;

4) popmMupoBaHus KyJbTYpPbI 310POBbS:

MMOHMMAaHMs TICHHOCTEH 370pOBOTO W 0€30MacHOro o0pas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PH3MUECKOMY M TICHXHYECKOMY 3JI0POBBIO;

coOoIeHns MpaBmJI OE30MacHOTO OOpaIleHUs] ¢ BEIIecTBaMU B OBITY, MOBCEIHEBHOMN
YKU3HH, B TPYIOBOU JIEATEIHLHOCTH;

MMOHMMAaHMsI [EHHOCTH TMPaBWJ HWHIWBUIYAJILHOTO M KOJUIGKTHBHOTO 0OE30TaCcHOTO
TOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3/I0POBBIO M JKU3HU JIFOJICH;

OCO3HAHUS TOCJICACTBUN W HEMPHUATUS BPEIHBIX MPUBBIYCK (YMOTPEOJECHUS aKOTOJI,
HapKOTHUKOB, KypeHUs);

5) Tpya10BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JCATEIHHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U APYTrUX BUAAX JIEATEIBHOCTH;

YCTaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPAKTUYECKUX 3a/ad COLMAIBHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YYEHHI0 MPOecCHil pa3lIuyHOro pojia, B TOM YHCIIEe Ha
OCHOBE MPUMEHECHHS IPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXKEHHUS K TPYY, JIOASIM TPYyJa U pe3ylbTaTaM TPYI0BOH e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYadbHOW TpaeKTopuu oOpa3oBaHMUs,
Oyayuieit mpodeccu U peaan3anui COOCTBEHHBIX KM3HEHHBIX MIIAHOB C YYETOM JTMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00I1IeCTBa;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKH 11eJIeCO00pa3HOr0 OTHOIIECHHUS K MPUPOJE KaK UCTOUHUKY CYIIECTBOBAHHS
JKM3HH Ha 3emiie;

MOHUMAaHHUS TI00aLHOTO XapakTepa YKOJIOTHYECKUX MPOOIeM, BIUSHHS YKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATBHOU CPEIbI;



0CO3HAHMS HEOOXOIUMOCTH MCIOIb30BAHUS TOCTH)KEHUN XHUMHHU JJIsI PELICHHS BOTIPOCOB
PaLMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOIO HENPUATHUS JICUCTBUM, NMPUHOCAIIMX BPEI OKPYKAIOLIECH MPUPOIHOM CpEXE,
YMEHHUsI MPOTHO3UPOBATHh HEOJIArONpPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS IPEIIPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJu4Mus PA3BUTOIO DSKOJOTHYECKOIO MBINUICHMS, 3KOJIOTMYECKOW KyJIbTYpbI, OIbITa
JNEATENBbHOCTH  JKOJOTMYECKOM HAIpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
[103HABaTEIbHON, KOMMYHUKAaTUBHOM U COLMAIbHON MTPAKTHKE, CHOCOOHOCTH Y YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAY4YHOI'0 ITO3HAHUSA:

MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HayKu U
0OLIECTBEHHOM MPAKTUKH;

MOHUMaHMs cHenupuKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (OPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpYKaIoLIeM
MHpE KAaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHny TpobieM COXpaHEHUsl PUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOON 3HAYMMOCTU XUMHUM JJIs COBPEMEHHOM UMBUIM3ALUU: B €€
I'YMaHUCTHYECKOW HAIIPaBJIEHHOCTH U BaKHOUM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepHalbHOM
KYJIBTYpBI, B PELLIEHUH II100aJIbHBIX TPOOJIEM YCTONYHMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOI,
SHEPreTHYecKOM, MUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreueHny yCIOBHUM YCHEIIHOTO TPyia U SKOJIOTMYECKH KOM(POPTHON JKU3HHM KaXKIOr0 4ieHa
00111eCcTBa;

€CTECTBCHHO-HAYYHOM TIPAaMOTHOCTHM: IIOHMMAaHMs CYIIHOCTH METOJOB IIO3HAHHA,
UCIOJb3yEeMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJy4aeMble 3HAHUS AT
aHaIM3a U OOBSACHEHHUs SIBJICHUM OKPYXKAIOLIEro MUPA M NMPOUCXOAAIUX B HEM H3MEHEHUH,
YMEHUs AeaaTh 000CHOBAaHHbBIE 3aKIFOUEHHS HA OCHOBE HAayYHbIX (DAKTOB M MMEIOIIMXCSI JaHHBIX
C LICJIBIO NTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XUMUYECKHUE 3HAHUS JJIs PELICHUs NTpodiieM
B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpEeca K MO3HAHUIO, UCCIEA0BATEIbCKOMN NEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEepbIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 10 XMMHMM B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTAMY;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3iuyHbiX chepax npodeccnoHanIbHON
JESITEIbHOCTH.

METANIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yiibTaThl OCBOSHHS MPOTPaMMBbI MO0 XMMHUHU Ha YPOBHE CPEIHETO
o01m1ero o0pa3oBaHUs BKIIOYAIOT:

3HaYMMBbIe JUIsI (OPMHPOBAHUS MHUPOBO33PEHHUST OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MeXnpeaMeTHbIC) 00IIeHAYYHbIC TIOHSATHS, OTPAKAIOIINE ETOCTHOCTh HAYYHOW KapTUHBI MUPA
U crierUKy METOJIOB MO3HAHMUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUs, SBJCHUE, MPOIECC, CUCTeMa, HAay4dHbIH (aKT, MPHUHIUII, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIICI0OBaHUE, HAOIIOICHUE, U3MEPEHHUE, SIKCIICPUMEHT U JAPYTHe);

YHUBEpCaJbHbIE  y4eOHble  JeiicTBHs  (MO3HABAaTEJbHBIE,  KOMMYHUKATHBHBIC,
perynasTuBHbIE), oOecneunBarone (GopMUpoBaHHE (PYHKIIMOHAIBHONW TI'PaMOTHOCTH U
COLMAIBHOM KOMIIETEHIH 00yYarOIuXCs;



CIIOCOOHOCTh ~ OOYYAIOIIMXCS  HCIOJB30BaTh  OCBOCHHBIC  MEXIMCIUIUTHHAPHBIC,
MHUPOBO33PECHUYECKUE 3HAHUS M YHHBEpCaJIbHbIC Yy4eOHBIC MICUCTBHS B IO3HABATEIHHOU U
COLIMAJIbHON ITPAKTHUKE.

MetanpeaMeTHble pe3yabTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMU, KOMMYHHKATHBHBIMH U PETYJISITHBHBIMH JICHCTBUSMU.

Ilo3HaBaTeIbHBbIE YHHBeEPCAJIbHBIE YUeOHbIE el CTBUS

1) 6a30Bble JJOTHYECKHUE e CTBHS:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MNPOOJIEMY, paccMaTpUBaTh &
BCECTOPOHHE;

OTIPEICIIATh IEIN JEATSIHbHOCTH, 3a7aBas TNapaMeTpbl U KPUTEPUH HX JIOCTHKCHHS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIHBHOCTU C TOCTABICHHBIMU IIEJISIMH;

WCIIOJIb30BaTh TMPH OCBOCHUHM 3HAHWA MPUEMBI JIOTHYECKOTO MBIIUICHHS: BBIJCIATH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE TIOHSITHS TSI 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SBJICHHIA,

BBIOMPATH OCHOBAHUS Ml KPUTEPHUH IS KiTacCU(DHUKAIIMH BEIECTB M XUMUICCKIX PEAKIIHIA,

YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIE CBSI3H MKy H3yIaeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXJCHHsS (MHIYKTUBHBIC, JCIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHHUSAX, (POPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

MPUMEHSATH B IMPOIECCE MMO3HAHUS UCIOIb3yeMbIe B XMMHH CHMBOJIMUECKHEC (3HAKOBBIC)
MOJIENH, TPEe0OPa30BHIBATh MOJICHHBIC MTPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHCHHE XUMHUYECKOW PEAKIMU — TPU PEIICHHH yYeOHBIX
MO3HABATENBHBIX W MPAKTHYECKUX 3a7a4, MPUMEHSITh Ha3BaHHBIE MOJICIBHBIC MPEICTABICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMHUUECKUX PEAKITUH.

2) 60a30BbI€e HCCJIEA0BATEAbCKHE AeHCTBUS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOTO ITO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

dbopmyaupoBaTh 1€ W 3aJa4d  HCCICAOBAHMS, WCIOJb30BaTh IIOCTABICHHBIC H
CaMOCTOSTEIBHO CHOPMYIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
TSt POPMHUPOBAHUS TUTIOTE3BI TI0 TTPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BJIAJIETh HABBIKAMU CAMOCTOSATEIBLHOTO IUIAHUPOBAHUS M TPOBEACHUS YUYCHHYECCKHX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJOM IPOIECcca, CaAMOCTOSITEIIBHO
MIPOTHO3MPOBATh €ro pe3yibTar, (OPMYIHPOBATH OOOOIIEHHUS W BBIBOJIBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYCHUUYECKOW MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHLHOMY IOUCKY METOJOB pPElICHHS
MPAKTUYECKHX 33J1a4, TPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTHUPOBAThCS B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HAYIHO-TIOMYJsIpHAs
TuTepaTypa XHUMHYECKOTO COJepXKaHWs, CHpaBOYHbIE TMocoOus, pecypcel MHTepHeta),
aHAIM3UPOBaTh HWH(GOPMAIIMIO PA3NUYHBIX BUIOB U (OpPM TPEICTABICHUS, KPUTUUYECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoCchl U TMPHUMEHSTHh Pa3IUYHbIE METOJbl MPH TOUCKE U OoTOOpe
uHpopManuu, HeOOXOAUMOM /ISl BBITIOTHEHHsI YUEOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA;

MPHOOpPETaTh OMBIT HUCIOJIB30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIIbHO BBHIOMPATh ONMTUMANIBbHYIO (pOopMy TpeacTaBieHus HHPOPMALUHU (CXEMBI,
rpaduKy, TuarpamMMsbl, TaOJIHIIbI, PUCYHKU U APYTHE);

WCIOJb30BaTh HAYYHBIA SI3bIK B KadyeCTBE CpEACTBA NpU paboTe C XUMHUYECKOH
uHbOpMalKell: NPUMEHATh MEXKIpeAMETHbIE ((U3UYEeCKUe W MaTeMaTHYeCKHe) 3HAKd U
CHMBOJIBI, POPMYIIBI, a00peBUaTypbl, HOMEHKIIATYPY;

HCI0JIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH.

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe yYeOHbIe JelCTBHUSA:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CYKIa€MOM TEMBI B XOJ€ AUAJIOTra W/WUIIN AUCKYCCUH,
BBICKa3bIBATh UAEH, (POPMYIUPOBATH CBOU MPEUIOKEHNS OTHOCUTENIBHO BBIIIOJIHEHUS
MPEI0KEHHOM 3a/1a4H;

BBICTYNIaTh C IPE3EHTAIMeil pe3yabTaTOB IO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XUMHYECKOTO
9KCIEPUMEHTa, MPAKTUYECKOW paboOThl MO HCCIEJOBAaHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peaninzanuu yueOHOro MHpOeKTa, U (OPMYIMPOBaTH BBIBOJBI MO pPE3yibTaTaM IPOBEAEHHBIX
HCCIIEIOBAaHUM IMyTEM COTJIaCOBaHMSI MO3UIIMNA B X0/l 00CYX/IeHUS U 0OMEHa MHEHUSIMH.

PerynsiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE el CTBUA:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATH CBOIO MMO3HABATENbHYIO NIEATEIbHOCTb,
ompezenss e€ UeNMu U 3a/a4d, KOHTPOJIUPOBaTh M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh
npeaaraeMblii anropuT™ AEMCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIOCOO UX PEIICHUs C YYETOM MOSyYeHHUS! HOBBIX 3HAHUH O
BEIECTBAX U XUMHUYECKUX PEaKIUIX;

OCYILECTBIISATH CAMOKOHTPOJIb JESTEIBHOCTH HA OCHOBE CAMOAHAJIM3a U CAMOOLIEHKH.

INPEJMETHBIE PE3YJIbTATbBI

IIpenmeTHble pe3yabTaThl OCBOCHHUS MPOrpaMMbl IO XMMMHU Ha yrilyOlIEHHOM YpOBHE Ha
YpOBHE CpemHero oodmiero oOpa3oBaHUs BKIIOUYAIOT CrenuUYecKrue I yaeOHOTro mpenMera
«XUMUS» HayyHble 3HAHUS, YMEHMsI M CIOCOOBI JEWCTBUH MO OCBOEHHUIO, UHTEPIPETALUU U
IpeoOpa30BaHUIO 3HAHUM, BUBI JAEATEIHOCTHU 10 MOJIY4YE€HUIO HOBOTO 3HAHUSA U NPUMEHEHUIO
3HaHUN B pa3jIMYHbIX YUYEOHBIX CUTYalUsX, a TaKXKe B PEAJbHbIX JKU3HEHHBIX CUTYaIMsIX,
CBSI3aHHBIX C XUMHUEH.

11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHuyecKkas XUMUs
OTpaXKaroT:

c(OPMHUPOBAHHOCTD MPEJCTABICHHUN: O MaTepUaAIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTAX
U NO3HABA€MOCTH SIBJIEHUI NPHUPOJBI, O MECT€ U 3HAYEHUH XUMHHM B CHUCTEME €CTECTBEHHBIX
HayK U e€ posu B 00€CleYeHUH YCTOWYMBOIO Pa3BUTHA, B PELICHUU MPOOIEM HKOJIOTHYECKOH,
SHEPreTUYecKoil M MuieBoil 0e30MacHOCTH, B Pa3sBUTHM MEAULMHBI, CO3JAHUU HOBBIX
MaTepualioB,  HOBBIX  HMCTOYHHMKOB  BHEpruM, B  OO0ECIEYEeHWH  palMOHAIBLHOTO
IIPUPOJIOTIOIIL30BaHUSA, B (POPMHUPOBAHUU MUPOBO33PEHHUS U OOLIEH KyJIbTYphl YEJIOBEKa, a TAKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpene;

BIIQJICHUE CHCTEMOM XUMHYECKMX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroIIye
MOHATHUS — XUMUYECKUHN 3JIEMEHT, aTOM, AP0 aTOMa, U30TOIIbI, AEKTPOHHAst 000JI04Ka aToMa, S-
, Pp-, d-atomHbIe OpOWTAaNM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHMS aTroMa, THOpUAN3alus
aTOMHBIX oOpOuTanedl, HMOH, MOJEKy/la, BaJeHTHOCTb, AJIEKTPOOTPHIATEILHOCTh, CTENEHb
OKHCIICHMs, XHMHUYECKas CBs3b (KOBaJieHTHas, WOHHAs, MeTaJuIn4yeckas, BOJIOPOJHAs),
KpUCTAJIJIMYECKAs PEIIETKA, XUMUYECKas peaklus, pacTBOP, JJIEKTPOJIMTHI, HEIIEKTPOJIUTHI,
AIEKTPOJINTUYECKAsT ~ JUCCOLMALUA, CTENEHb JUCCOLMAIMM, BOJOPOJHBIM  IOKa3aTelb,
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OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(PPEeKT XUMUUECKOI peakinu, CKOPOCTh XUMUYECKOH
peakluy, XUMHUYECKOE pPAaBHOBECHE; TEOPUU U 3aKOHBI (TEOpHUsSl DIEKTPOJIUTUYECKOU
qyccouranuu, rnepuoauyeckui 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXPAHEHHUs W NPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUECKNE 3HAHMSA, JISKAI[MEe B OCHOBE NMOHUMAHUS MPUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC NPEACTABICHHUS O CTPOCHUU BENIECTBA HA AaTOMHOM,
WOHHO-MOJIEKYJSIPHOM M HAJIMOJIEKYJSIPHOM YpPOBHAX; NPEACTABICHHUS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJUHAMUYECKHMX M KHHETUYECKHMX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, pAaCTBOpaxX MW  JUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHUECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUU U O€30MacHOM HMCIOJIb30BaHUN
BOKHEUIIUX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJIOBEKa,
00IIUX HAYYHBIX MIPUHIIAIIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MPU3HAKHU MMOHATHN, YCTAaHABIUBATH
WX B3aMMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIME MOHSATHS MPU ONMHCAHWHA HEOPTaHUYECKHX
BEILIECTB U UX IIPEBPAILCHNN;

c(hOpMUPOBAHHOCTh YMEHUSI HCIIOJIH30BAaTh XMMHYECKYI0 CHUMBOJHMKY JUJISI COCTABJICHHS
dbopMyn BEHIECTB W YpPAaBHEHUH XUMHYECKUX PEAKIMi, CHUCTEMATHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHabHbIE HA3BAHHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTHh YMEHHUS OTIPEIEISATh BaICHTHOCTh U CTEMIEHb OKHCIICHUS] XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XMMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOIHAS ), THIT KPUCTAITMIECKON pelEéTKH KOHKPETHOTO BEIECTBA;

chOpMUPOBAaHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHUA
XUMHUYECKON CBSI3W W TUIA KPUCTAJUTMYECKON PEmETKH, OOMEHHBIN M JTOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H;

c(hOopMUPOBAHHOCTh YMEHHI: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA MO UX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JIUYHBIM NMPU3HAKAM (YHUCITYy M COCTaBY pearupyroriux
BEILIECTB, TEIUIOBOMY J(h(dEKTy peakiuyd, H3MEHEHUIO CTENeHeHW OKHCICHHS JJIEMEHTOB,
00paTUMOCTH, y4YacCTHIO KaTajau3aropa M JPYTHE), CaMOCTOSTEIBHO BBHIOMpPATh OCHOBAHHS M
KPUTEPHUH JUISI KIacCU(UKAIIMKM U3y4aeMbIX BEIICCTB U XUMHYCCKUX PEaKIIHA;

c(hOpMUPOBAHHOCTh YMEHHUS pACKpbIBaThb CMBICT Tepuoauyeckoro 3akona J[. M.
MenneneeBa © = JACMOHCTPUPOBATH €TI0 CHCTEMATH3UPYIOIIYIO, OOBSACHHUTEIBHYIO |
MIPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHWYECKUX DJIEMEHTOB IepBOro—4eTBEpToro mnepuosioB Ilepumoamueckoit cucremsr /[I.H.
MeneneeBa, UCHOJIb3ys MOHATUS «IHEPTreTUYECKUE YPOBHMY, «IHEPreTUUECKHE IMOYPOBHM,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE IJHEPreTHUECKHE COCTOSHHS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEMHEHUH 110 nepuoaaM U rpynnaM llepuonuueckoi cucremst [. . Menaeneesa, BajJeHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX IEKTPOHHBIX 000JI0UEK;

chOpMUPOBAHHOCTh yYMEHHUH: XapakTepu3oBaTh (OMUCHIBATh) OOIIUE XUMHUYECKUE
CBOMCTBA BEIIECTB PaA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHME I'€HETUYECKOM CBS3HU
MEXK/1y HEOPraHUYECKUMHU BELIECTBAMU € IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX
peaKkuuii;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYITHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIuii MoCPEeACTBOM COCTaBIICHHS AJIEKTPOHHOTO OallaHCa ATHX PEaKIuil; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBIEHUS HX IMOJHBIX M COKpANIEHHBIX HOHHBIX YpPaBHEHWIi; pPEaKIIHii
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TUAPOJIN3a; peakluil KOMIUIEKCOOOpa3oBaHus (Ha HpUMEpPE TUAPOKCOKOMIUIEKCOB IMHKA U
AIIIOMMHUS);

cOPMHUPOBAHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHHUS XUMUYECKUX
peakuuii ¢ y4€ToM HX DSHEPreTHUYECKUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMHYECKON pPEaKIMu B 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS IO BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUYCCKUE PEAKIINH, JIGKAIIHE B OCHOBE
MPOMBIIIJICHHOTO TOJYYEHUs CEpPHOM KHUCIOThI, aMMHaka, oOIue Hay4dHbI€ MPUHIIUAIIBI
XUMHUYECKUX TPOMU3BOJICTB; IEJIECOO00PA3HOCTh MPUMEHEHHS HEOPraHWYeCKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKHU 3PEHHUS COOTHOIIIECHUSI PUCK-TI0JIb3a;

c(hopMUPOBAHHOCTh BJIQJICHHS CUCTEMOM 3HAHHUM O METOJIaX HAyYHOTO MO3HAHUS SBJICHHMA
NpUpoOJbl  — HAOMIOJEHUE, U3MEpPEeHHe, MOJCIUPOBAHUE, OKCICPUMEHT (peaibHBIA U
MBICJICHHBIN), MCIOJB3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHATH ITH 3HAHUS TPHU
AKCIIEPUMEHTAJIbHOM HCCJICIOBAHUM BEIIECTB U I OOBSACHEHHS XUMUYECKHUX SBIICHUH,
HMMEIOIINX MECTO B TIPUPO/IE, MPAKTUIECKOM IeATETHHOCTH YEeJIOBEKA M B TIOBCETHEBHOM JKU3HH;

c(hOopMUPOBAaHHOCTh YMEHHSI BBISIBJISITh B3aUMOCBSI3b XUMHUECKUX 3HAHHUH C TIOHATHSIMU U
MPEACTABICHUSIMUA JIPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0ojiee  OCO3HAHHOTO
MMOHUMAaHMsI MAaTePUAITLHOTO €ANHCTBA MUPA;

c(hopMUPOBAHHOCTh YMEHUS MPOBOUThH PACUETHI: C UCIIOJIH30BAHUEM MMOHITUH «MacCOBast
JI0JIsl BEIIECTBA B PacTBOPE» U «MOJISIpHAsl KOHIIEHTpAIMs»; Macchl BellecTBa WM 00bEma raza
10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe WU 00BEMY OJIHOTO M3 YYACTBYIOIINX B PEAKITUU
BEIIECTB; TEIJIOBOTro 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOTO MOKa3aTelNsi paCTBOPOB KUCIOT
U IIENIOYCeH C M3BECTHOM CTEMEHBbIO MUCCONMANUK; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa PEaKlMM, €CIA OJHO U3 UCXOJHBIX BEIIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MacCOBOW JIOJIEH pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE (MMEET MPUMECH); AOJHU
BBIXOJIa MPOJIyKTa peakuu; 00bEMHBIX OTHOILIEHU ra30B;

cOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
SKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OATBEPKICHINEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIICHNE CPElbl PACTBOPOB BEIIECTB C MOMOIIBIO UHAUKATOPOB,
U3Y4YEeHHUE BIUSHUS pPa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMUYECKOW pEaKkluu, pelIeHHe
AKCIEPUMEHTAJIBHBIX 3a/a4 1o TemaMm «Metamib» U «Hemeramib») ¢ coOI0IEHUEM MPaBUI
Oe3omacHOro oOparieHusi ¢ BeniecTBaMu U JabopaTopHbIM 00OpynoBaHUEM, (POPMYIUPOBATh
Lelnb HCCIAENOBaHUS, TMPEACTAaBIATh B pa3iUyHOW (opMe pe3yiabTaThl JKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTb;

chOpMUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUIia MOJIb30BAHUS XUMHYECKOU MOCYI0N U
nabopaTopHbIM 000pyIOBaHKEM, 0OpallleHHs C BEIIeCTBAMU B COOTBETCTBUHM C WHCTPYKIHSIMHU
[0 BBINOJHEHHUIO Ja0OPAaTOPHBIX XHUMHYECKHUX OIBITOB, SKOJOTMYECKH I€JIecO00pa3HOro
MOBEACHUS B OBITY M TPYIOBOH J[AEATEIHHOCTH B LENSIX COXPAHEHUS CBOETO 3/I0POBBA,
OKpYXarollled MPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABaTh
ONAaCHOCTh TOKCHYECKOTO JIEHWCTBUSI HAa KUBbIE OPraHU3Mbl OINpPEACIEHHBIX HEOPraHWYECKUX
BEILIECTB, MOHMMAas cMblIci nokazarens [TK;

chOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IIEJIEHANIPABICHHBIN MOWCK XUMHYECKOU
nH(poOpMallUd B pa3jMYHBIX MCTOYHMKAX (HayyHas U ydeOHO-Hay4dHasl JUTepaTypa, CpelacTBa
MaccoBoil uH(popMmanuu, MHTepHET U Apyrue), KPUTHYECKH aHATH3UPOBATH XUMHYECKYIO
nH(popMaInio, nepepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUH C TMOCTaBICHHOW y4yeOHOU
3a7a4eH.



