AHHOTaNUA K padoueii nporpamme
no Xumuu 10-11 kaacec COO(POII)

[Iporpamma 1Mo XuMUHM Ha YPOBHE CpPEeTHETO 00IIero oopazoBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazosanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS (hefepabHONW 00pa30BaTEIIBHON MPOrpaMMBbI CPEIHETO
obmero o6pazoBanust (POIlI COO), mpencraBneHHbIXx B DeaepaqbHOM TOCYAapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konuenmuu npenogaBanus y4eOHOTO TpeaMera
«XuMus» B o0pa3oBaTenbHBIX oOpraHuzanusax Poccuiickoil @exnepanuy, peayn3yroNInuX
OCHOBHBIE 00pazoBaTENbHBIC IPOTPAMMBI, W OCHOBHBIX MOJIOKEHHH «CTpaTeruu pa3BHTHUS
BocruTanus B Poccwiickoit ®eneparmuu Ha mepuon jgo 2025 roma» (Pacmopsbkenue
[TpaButenscra PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe NPOrpaMMbl 1O XUMHUHU, K OIPEACIICHUIO O0OIen
cTpaTeruy 00y4YeHHUs, BOCIIUTAHUS U Pa3BUTHS OOYUAIOUINXCS CPEJICTBAMH YU4eOHOTO TpeaMeTa
«Xumus» s 10-11 ximaccoB Ha 0a30BOM ypOBHE COCTABWJIM KOHIIETITyaJbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJeH, COJAEp)KaHUs, pe3yIbTaToB OOY4YEeHUS U
TpeOOBaHUI K YPOBHIO TIOJITOTOBKH BBHIITYCKHHUKOB.

['maBHBIMH TEIIMU H3ydeHHs npeamera «Xumus» Ha 0azoBom ypoBue (10 —11 ki)
SIBJISTEOTCS:

e (GOpPMHUPOBAHHE CHCTEMBbl XUMHYECKHUX 3HAHWUN KaK BaXKHEHWIIEH COCTaBISIOMIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KJIIOYEBbIE MOHATHS,
(yHIaMeHTalIbHbIE 3aKOHBI UM TEOPUU XHMHH, OCBOCHHME S3bIKa HAayKH, YCBOCHHUE U
MMOHMMAaHHE CYIIHOCTU JIOCTYMHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHUS;

e (QopMupoBaHHE U PA3BUTHE NPEICTABICHUN O HAYYHBIX METOJAX MO3HAHHS BEILECTB U
XMUMHUYECKUX peaKIuii, HeOOXOIUMBIX JUIsl TPUOOPETEHUSI YMEHHI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XUMUYECKHX SBJICHUHN, UMEIOIINX MECTO B IPUPOJIE, B IPAKTHUUECKON U
MTOBCETHEBHOM KU3HU;

® pa3BUTHE YMEHUH U CHOCOOOB [EATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO OKCIEPUMEHTa, COOJIOJCHHEM MpaBUil 0e30MacHOTO
oOpallleHus C BEIIeCTBAMHU.

B yueOHOoM mnaHe cpemHero odiero oopazoBaHus npeaMer «Xumus» 0a30BOro ypoBHS
BXOJIUT B COCTaB MpeAMETHOM 06macTu «EcTecTBEHHO-HAYUHbIE PEAMETHI.

OO1ee yuCiIo 4acoB, OTBEIEHHBIX U U3YUEHUS XUMUU, Ha 0a30BOM YpOBHE CpEIHEro
obmero oOpazoBaHus, cocraBisger 68 yacoB: B 10 kimacce — 34 yaca (1 vac B Henmemo), B 11
kiacce — 34 gaca (1 yac B HEJEIO).

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHUU HA
BA30OBOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHsS OO0YyYarolUIMMHCS
porpamMm cpeaHero oOmiero oOpa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-meTronndyeckoif OCHOBOW Juis pa3paOOTKM IJIAaHUPYEMBIX PpE3YJbTaTOB OCBOCHUS
IIpOrpamMM CpeHero oo1ero 00pa3oBaHus ABISETCS CUCTEMHO-ESITEIbHOCTHBIM MOIXO0I.

B cooTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHHUS NpeaMera «XHMHUsS» Ha YpPOBHE cpelHero ooOmiero o0pa3oBaHUA
BBIJICIIEHBI CIIEAYIOIIHNE COCTABIISIIOIINE:



OCO3HAHHE O0YYAIOMIMMUCS POCCUUCKON TpPaKJAHCKOW WIACHTHUYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEIIEHHUIO;

HaJIM4Y1e MOTHUBALIUU K O0YICHHUIO;
I[EJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHIA JTUYHOCTH HA OCHOBE KITFOUYEBBIX

LIEHHOCTEN U UCTOPUUECKUX TpaauLui 0a30BOM HAyKH XUMMH;

TFOTOBHOCTbh M CIIOCOOHOCTh OOYYaroIIMXCsi pyKOBOJACTBOBAaTbCS B CBOEH J€ATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKaMH, MPUCYIIMMH LEJIOCTHOM CHUCTEME XHMHUYECKOTO
oOpa3oBaHus;

HaJIM4ue€ TPaBOCO3HAHMSI SKOJIOIMUYECKON KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE IIJIaHBbI.

JInuHOCTHBIE pE3YyIbTAThl OCBOCHUS MpeAaMeTa «XUMHS» JIOCTHTaloTCsi B EIUHCTBE
y4eOHOM M BOCHIMTATENbHOM JESATEIbBHOCTM B COOTBETCTBUM C T'yMaHHUCTUYECKHMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMM II€HHOCTSMU M HJA€aTaMH POCCHIICKOTO
IpaXXJaHCKOro oOOIIecTBa, MNPUHATBIMA B OOLIECTBE HOpPMaMu U MpaBWIAMHM IOBEJCHUS,
CIOCOOCTBYIOLIMMHU TIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIJICHUS
JTUYHOCTH 00YyYarOIIuXCsl.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpakatoT COPMUPOBAHHOCTD
OMbITa TO3HABATEJNbHON U MPaKTUYECKOW JEeATeNbHOCTH OOyJaromMXcsi M0 peaju3aluu
MIPUHSATHIX B OOIIECTBE IEHHOCTEN, B TOM YHCJIE B YACTHU:

1) rpaskIaHCKOro BOCIIMTAHUS:
0CO3HaHUsI 00YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBAKECHHS K

3aKOHY U MPaBOMOPSAKY;
MIPEJICTaBJICHHsS O COIMAIBHBIX HOPMaxX U MpaBHUIaX MEXKJINYHOCTHBIX OTHOLLIEHUHN B
KOJUIEKTHBE;
TOTOBHOCTU K COBMECTHOW TBOPYECKOU AEATEIbHOCTHU MPHU CO3JAaHUH Y4EOHBIX IPOEKTOB,
pelIeHny y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH IOHMMATh U MIPUHUMATh MOTUBBI, HAMEPEHHUS], JIOTUKY U apTyMEHTHI APYTrux
[P aHAJIU3€ PA3IMYHBIX BUJIOB yIEOHOHN NEsTENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:
LIEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY U HAaydyHOMY HACJEIUI0 OTEYECTBEHHOM

XUMUH,

YBaXEHHUS K TPOIIECCY TBOPYECTBA B OOJACTH TEOPUU U IPAKTUUYECKOTO NMPUMEHCHHUS
XHUMHUH, OCO3HAHUS TOTO, YTO JOCTHIKEHHS HAyKH €CTh pe3y/lbTaT IJIUTEIbHBIX HAOIOJICHUH,
KPOTIOTJIMBBIX JKCIEPUMEHTANbHBIX IMOUCKOB, IOCTOSIHHOTO TpyZAa YYEHBIX M TMPAKTHUKOB;



HHTCpPCCAa U IMO3HABATCJIBHBIX MOTHUBOB B IMOJYYCHHU W HNOCICAYIOUICM aHAJIN3C I/IH(l)OpMaLII/II/I 0
MEpCAOBBIX NOCTHIKCHUAX COBpeMeHHOﬁ OTCUECTBCHHOM XHUMMHU,

3) AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHUS
HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOI'O MMOBCIACHUS
CIIOCOOHOCTHU OLCHMBATL CHUTyalluHh, CBA3aHHBIC C XUMHUUYCCKHMHU SABJICHUSAMH, n

MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHUPYSACh HAa MOPAIbHO-HPABCTBCHHBIE HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TIOBEICHUE M IOCTYIKHA CBOWUX TOBApUIIEH C IMO3UIIUH
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUI ITHX TOCTYIIKOB;

4) popMupoBaHHUs KYJIbTYPbI 310POBbSI:

TMOHUMAaHMS [IEHHOCTEH 3JJ0pOBOTO M O€30TMacHOT0 00pa3a KU3HHU, HEOOXO0TUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICUXUIECKOMY 370POBBIO;

coOr0IeHUs paBIT 0€30MMaCHOTO 0OpaIeHs C BEIECTBAMH B OBITY, IIOBCETHEBHOM
KU3HU U B TPYJIOBOU JIEATEITBHOCTH;

MOHUMAHKS IIEHHOCTH TPaBWJI WHIUBUAYAIBHOTO W KOJUICKTUBHOTO 0€301MacHOro
MOBEJICHUS B CUTYaIIUSAX, YIPOKAIOIINX 30OPOBBIO H KU3HHU JTFOJICH;

OCO3HAHUS MOCIICJICTBUH U HEMPUATHS BPEIHBIX MTPUBBIUEK (YIIOTPEOICHHS aJIKOTOJIS,
HapKOTHKOB, KypeHHUs]);

5) Tpy/10BOr0o BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIICTGHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIIBCKOW JICATEIHHOCTH,
OOIIECTBEHHO IOJIC3HOM, TBOPUYECKON U IPYTHX BUAAX JICATEIHBHOCTH;

YCTaHOBKM Ha AaKTUBHOE YYacTUE B PEIICHWH MPaKTUYECKUX 3a/ad COIHAIbHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO KJIAcca, IIKOJIBI);

MHTEpeca K MPaKTUYECKOMY HM3y4eHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUHU;

YBaXKEHHUS K TPYAY, JIOAAM TpyZa U pe3ylbTaTaM TpyA0BOl JesTebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HHAMBHIYaJbHOM TPaeKTOpUU OOpa30BaHUA,
Oynayuieil mpodeccu U peaan3alnuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CHOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTE 00I111eCcTBa;

6) 3K0JI0rH4YecKOro BOCIIMTAHMSA:

HKOJIOTMYECKHU 11€J1IeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHMUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX Mpo0sieM, BIUSHUS YIKOHOMUYECKUX
MIPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMAIIBHOM CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH MCIOJIb30BaHUS JTOCTHKEHUI XUMUH IS PEIICHUSI BOTIPOCOB
paIoOHaIBLHOTO MPUPOIOIIOIb30BAHNUS;

AKTUBHOTO HEMPUSATHS JIEHCTBUI, MPUHOCAIINX BpPEI OKpYXAIOIIed MPUPOIHOU cpene,
YMEHHSI TPOTHO3MPOBATH HEOJIAroNnpusTHBIC SKOJIOTHMUECKHE MOCIEACTBUS MPEeInpPUHUMAEMBbIX
JNEUCTBUN U NPENOTBPALLATE UX;

HaJIW4YUs Pa3BUTOTO DSKOJOTHYECKOTO MBINIICHHUS, SKOJIOTHMUECKON KYyIbTyphl, OTBITA
NEeSITENFHOCTH  DKOJIOTUYECKOM  HANpaBIE€HHOCTH, YMEHHS pPYKOBOJICTBOBAThCS HMHU B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOTIOTHH XeMO(pOoOHuH;

7) HEHHOCTH HAYYHOI' O MO3HAHUS

c(OPMUPOBAHHOCTH  MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH M OOIIECTBEHHOW MPAKTUKH;



MOHMMAaHUS cHeuuUuKr XUMHUH Kak HayKH, OCO3HaHHs e ponmu B (popMupOBaHHU
PalMOHAIBbHOTO HAYYHOI'O MBILJIEHMS], CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKpPYKaIOLEM
MHpE KaK O €JUHCTBE INPUPOAbI U UEIOBEKA, B MO3HAHUU INPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHnn mpodIeM COXpaHeHUs PUPOJIHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOON 3HAYMMOCTH XMMHUHU JUI COBPEMEHHOM IUBMIM3ALMU: B €€
I'YMaHUCTUYECKOW HAIPaBICHHOCTH M Ba)XHOW POJM B CO3JaHMM HOBOH 0a3bl MaTepHallbHOMN
KYJIBTYPBI, PEIICHUN TI00ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MHUIIEBOM U OSKOJOrMYecKod Oe30IacHOCTH, B PAa3sBUTUU MEIULUHBL,
00eCTieYeHn! YCIOBHH YCIEIIHOTO TPYJa U 3KOJOTHYECKH KOM(MOPTHOH KU3HU KaXJI0TO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHONM TIPaMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJIOB IO3HAaHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IMOJIy4YaeMble 3HAHUS IS
aHaJin3a U OOBACHEHHUS SIBIICHUM OKpPYXKAIOIIEro MUpa U MPOUCXOIAINIMX B HEM H3MEHEHHH,
YMEHHUS ieJIaTh 000CHOBAHHBIE 3aK/IIOUEHUSI HA OCHOBE HayYHBIX ()aKTOB U UMEIOLINXCS JaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCOIb30BaTh XUMUYECKUE 3HAHUS JIJISl PEeLIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATENBCKOM IEATEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHUI0 M CaMOOOpa3OBaHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM 10 XUMHUU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSMU;

WHTEpeca K OCOOCHHOCTSAM TpyAa B pa3lUyHbIX cdepax npodeccuoHaIbHOM
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATDBI

MertanpeaqMeTHbIe pe3yJbTaThl OCBOCHHS YYEOHOTrO mpenaMeTa «XHUMHUsS») Ha ypOBHE
cpemHero oOmiero 0opa3oBaHus BKIIIOYAOT:

3HaYMMBbIe 11 (DOPMHUPOBAHHMS MHPOBO33PEHHS OOYYAIOUIMXCS MEXKIUCIHILIHHAPHBIC
(MeXnpeaMeTHbIC) 00IIeHAYYHBIC TOHSTHS, OTPAXKAIOIIUE IIEIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crelu(uKy METOJIOB IMO3HAHMSI, UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEPTHUs, SBJCHUE, MPOIIECC, CUCTeMa, HaydyHbId (DaKT, TPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIICA0BaHUE, HAOIIOACHUE, H3MEPCHHE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE  yd4eOHble  JIeHCTBHS  (TIO3HABATEIbHbBIC, KOMMYHUKaTUBHBIC,
perynsTuBHbIE), oOecreunBamone (GopMupoBaHue (YHKIMOHATBHOW TIPaMOTHOCTH |
COLIMAIBHOM KOMIETCHIIUH 00yYarOInuXCs;

CIOCOOHOCTh  OOY4YalOUIMXCS  KCIOJIB30BaTh ~ OCBOCHHBIC  MEKIUCIUIUITMHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHUS M YHUBEPCAIbHBIC YUEOHBIC JCHCTBHS B TIO3HABATEIBHOW U
COLIMAIBHOM MTPAKTHUKE.

MertanpeaMeTHble pe3ylbTaThl OTPAXKAIOT OBJAJEHUE YHHBEPCAIbHBIMH Yy4eOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYISATUBHBIMU JCHCTBUSIMHU.

OBiajeHHe YHUBEPCAJbLHBIMH Y4e€OHBIMHU MO3HABATEILHBIMH /1€ CTBUSIMM:

1) 6a3oBble JOru4YecKue JAeicTBUsI:

CaMOCTOSITENIbHO  (DOPMYIHUPOBATh W aKTyallU3UpOBaTh MpoOsieMy, BCECTOpOHHE e&
paccMaTpuBaTh;

OTIpEIeNATh LIEeTN ACSITeTbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUH HUX TOCTHIKEHUS,
COOTHOCHTH Pe3yIbTAThl JESITENILHOCTH C IOCTABICHHBIMHU IEJISIMH;



UCIOJb30BaTh TPU OCBOCHUHM 3HAHUI NPHEMBI JIOTUYECKOTO MBIIIJICHUS — BBIJICIATH
XapakTepHble TPHU3HAKKM T[OHATUH W YCTaHABIMBATh MX B3aHUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIHME MOHATUSA IJIs1 00bSICHEHHS OTACIBHBIX (PAaKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIACCU(DMKALIMN BEIIECTB U XUMUYECKUX PEaKIIHIA;

yCTaHaBIIMBATh MPUYNHHO-CIIEICTBEHHBIE CBS3U MEX]y N3Y4aeMbIMU SIBICHUSIMH,

CTPOWTH JIOTHYECKHE pPACCYXACHUS (MHAYKTHBHBIC, [EIAYKTHBHBIE, I10 AaHAJOTHH),
BBISBJIATH 3aKOHOMEPHOCTH W NPOTHBOPEUHUS] B PACCMATPUBAEMBIX SIBICHHAX, (HOPMYIHPOBATH
BBIBO/JIBI ¥ 3aKITFOUCHUS;

MPUMEHSATH B MPOIECCE TMO3HAHMS, HCIOJIB3yeMbIe B XMMHUU CUMBOJHYECKUE (3HAKOBHIC)
MO/IENH, TIPE0OPa30BBIBATH MOJIEIIFHBIC TIPEACTABICHUS — XUMHYECKHH 3HAK (CUMBOJ) DJIEMEHTA,
XAMUYecKas (GOopMyla, YpaBHEHHE XHMHUYECKOW peaknmuu — TPH PEHIeHHH Y4eOHBIX
MO3HABATEIBHBIX M MPAKTHYECKUX 33/1a4, MPHUMEHSITh Ha3BaHHBIC MOJIEIBHBIC TPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTePHBIX MTPU3HAKOB M3Y9ae€MBbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCJIENOBATEIbCKHE IEHCTBHS:

BJIAJIETh OCHOBAaMH METOJIOB HAyYHOTO TIO3HAHMS BEUIECTB M XUMHUYECKHX PEAKIINM;

(GopMyITHpOBATh LENH W 3aJla9d HCCIIEOBAaHUS, MCIIOIb30BaTh MOCTABICHHBIC U
CaMOCTOSITEIEHO CPOPMYTHUPOBAHHBIE BOTPOCH B Ka4eCTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI
st POPMUPOBAHHS THIIOTE3HI IO TIPOBEPKE MPABMIFHOCTH BBHICKA3bIBAEMBIX CYKICHUN;

BJIQJIETh HABBIKAMH CaMOCTOSITEIBHOTO TUIAHHPOBAHUS W TPOBEACHUS YUCHHYECKHX
SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOJaTh 32 XOJIOM IPOIECCca, CAMOCTOATEIbHO
MIPOTHO3UPOBATh €ro pe3ynbTaT, (OopMyIUpoBaTh OOOOLIEHUS U BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHMSI, COCTABJIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHOU
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOW HCCICAOBATEIbCKOM M TMPOEKTHOW JIeATEThHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pelleHUs
MPAKTUYECKUX 33/1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB [TO3HAHUSI.

3) pabora ¢ unpopmaueii:

OpUEHTUPOBAThCA B PA3IMYHBIX MCTOYHMKAX HHGoOpManuu (HAYyYHO-MOMYJIApHAs
auTepaTypa XMMHYECKOIO COJIep)KaHus, CIpaBOYHbIe mocoOus, pecypchl HHTepHeTa),
aHAJIM3UPOBaTh MH(OPMAIMIO pPa3IMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUYECKU
OIICHUBATh €€ JOCTOBEPHOCTb U HEIIPOTUBOPEUUBOCTE;

(dbopMynupoBaTh 3ampoChl U MPUMEHSATH pPA3JIMYHbIE METOJbl MpPU MOHCKE U OTOOpe
uHpopMaluy, HeOOXOAUMOM AJIsl BHITIOJTHEHHS YY€OHBIX 3a/1a4 ONpeIeIEHHOTO TUTIA;

MPUOOPETaTh OMBIT HCIOIb30BaHMUS MUH(YOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUNA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpencTaBiIeHUsS UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOJIULIbL, PUCYHKU U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpPEACTBA MHpH padoTe ¢ XUMHYECKOMN
uHpopMalvel: TPUMEHATh MeEXMpeaMeTHbIe ((QU3uueckue U MaTeMaTU4YeCKUe) 3HAKu W
CUMBOJIBI, POpMYIbI, a00peBUATYpbl, HOMEHKIATYPY;

UCIOJb30BaTh U MPeoOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISIHOCTH.

OBnajgeHue YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU A€ CTBUSIMH:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMOM TEMBbl B XOJ€ JUajora W/Miu JTUCKYCCHH,
BBICKa3bIBaTh WU, (OPMYIHUPOBATh CBOM TIPEUIOKEHUS OTHOCUTEIILHO BBITIOJTHEHHUS
MIPEUI0KEHHON 3a1auu;



BBICTYNIaTh C IPE3EHTALMEN pe3yJbTaTOB I03HABATEIbHON JEATEIBHOCTH, MOJYyYEHHbBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHMKAaMHU I[P  BBIIOJHEHUMM XUMHUYECKOTO
OKCIEPUMEHTa, MNPAKTUYECKOM pPabOThI MO MCCIEIOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOro MpOoeKTa U (OPMYIUpPOBATH BBIBOABI IO pPE3yJAbTaTaM IPOBEIEHHBIX
HCCIIEIOBAaHUH IMyTEM COTJIACOBAHMS MMO3ULIUHI B X0/1€ 00CYX/IEeHUSI U 0OMEHa MHEHUSIMHU.

OgiajeHHe YHUBEPCAJbLHBIMHU PeryISTUBHBIMH eHCTBUSIMU:

CaMOCTOSITENIBHO IJIAHUPOBATh M OCYILECTBISATh CBOIO IO3HABATEIBHYIO JESATEIIbHOCTD,
omnpenensds €€ LeIu W 3ala4d, KOHTPOJIMPOBATh M IO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
MpeUIaraeMblii AITOPUTM JCHCTBUIA NMPU BBIOJHEHUH YYeOHBIX M HCCIIEIOBATEILCKUX 3aiad,
BbIOMpaTh Hanbonee 3h(HEeKTUBHBIN CIIOCOO MX PElICHHUs ¢ YIETOM MOJTYYEHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUECKUX PEAKIUX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEM JEATEIBHOCTM Ha OCHOBE CcaMoOaHalu3a |
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOSHUS Kypca «OpraHndeckasi XMMHUs) OTPAXKAIOT:

chOpMUPOBAHHOCTh TPEACTABICHUI O XUMHUYECKON COCTABISAIOMIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpa, POJM XUMHH B MO3HAHUM SBJICHUN NpPUPOAbI, B (OPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYphl JUYHOCTH, €€ (YHKIHOHAJIBHOW TPaAaMOTHOCTH, HEOOXOIUMOW st
pelIeHus NTPAKTHUUECKUX 3aJad M SKOJOTMYeCKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOTHON CPEJIE;

BJIQJICHUE CHUCTEMOM XHMMYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aToM, 3JIeKTpPOHHAsl 000J0YKa aToMa, MOJIEKYJa, BaJ€HTHOCTb,
AJIEKTPOOTPHUIIATENILHOCTh, XHMHUYECKas CBsI3b, CTPYKTypHass ¢opMyna (pa3BépHyTas W
COKpaléHHas), MOJIb, MOJSpHas Macca, MOJIAPHBIA OO0BEM, YIIIEPOJHBIM  CKEJeT,
(GyHKIMOHATIbHAS TpYyNIa, paauKal, HW30MepHsi, M30MEpbl, TOMOJIOTUYECKUIN psJ, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPO U a30TCOJAEPKAIUE COCTUHEHUSI, MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COSIMHEHHUSI); TEOPUU U 3aKOHBI (TEOPHs CTPOCHUS OPraHUYEeCKUX
BemectB A. M. DbyrmiepoBa, 3aKkoH cOXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKallMe B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XUMUYECKHX SIBJICHUHN, (PAKTOJOTUYECKHE CBEJCHHS O CBOMCTBAX,
cocTaBe, MOJy4eHUH 1 0€30MaCHOM HCHOJIB30BAHUH BAKHEHIITUX OPraHNYeCKHUX BEIIECTB B OBITY
U IPAKTHUYECKON JAEATeIbHOCTH YEeIIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEepPHbIEC MPU3HAKU TOHSATUH, YCTaHABIUBAThH
WX B3aMMOCBSI3b, UCIIOJB30BATh COOTBETCTBYIOIIUE OHSITUS IIPH OMMUCAHUH COCTaBa, CTPOCHUS U
MpEeBpaIICHU N OPTaHUYECKUX COEAMHEHUM;

chOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJISI COCTABJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMU, COKpAIIEHHOI) (GOpMyNT OpraHMYECKUX BEIECTB
Y YpaBHEHUW XMMHUYECKUX PEaKUWW, U3rOTABIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEIECTB
JUTSL WILTIOCTPALMU UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHHS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAIICKHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB 10 WX COCTaBy M CTPOEHHIO K OIpeaeiI€HHOMY KIaccy/Tpymre COeIuHEHUN
(yrineBoAopo/ibl, KUCIOPOJ M a30TCOJAEPKAIINE COCOUHEHUS, BBICOKOMOJIEKYIISIPHbIE



COCJMHEHUs), JaBaTh MM Ha3BaHus 1o cuctemaruueckoii Homenkinatype (IUPAC), a Taxke
INPUBOANTH TPUBHAIBHBIC HA3BaHUS OTACIBHBIX OPraHMYECKUX BEINECTB (ITHJICH, MPOIMJIICH,
alleTWICH, OSTWICHTJIMKOJb, TIULIEPHH, (QeHos, (opManbIeruy, ameraibIerui, MypaBbHUHAs
KHCJIOTa, YKCYCHAas KUCJIOTA, OJICMHOBAs KUCIOTA, CTEApMHOBAsl KUCIOTA, TIIIOKO3a, (pPYyKTO3a,
Kpaxmal, LeJIJIK0103a, TJINLIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEICTATh BUABI XUMHUYECKOH CBSI3M B OPraHUYECKUX
COeIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI NPUMEHSATH IOJIOKEHHUS TEOPUU CTPOCHUS OPraHHMYECKHX
BemecTB A. M. ByriepoBa [uist 00bsSCHEHUsI 3aBUCUMOCTU CBOWCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUsI MacChl BELIECTB;

cOpPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYECKHE U
XMMHMUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEIEH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIECTB
(MeTaH, 9TaH, JTWJICH, TPOTMWICH, areTwieH, OyramueH-1,3, mermnOyraamen-1,3, Oensou,
METaHOJI, 3TAaHOJI, STUJICHIJIUKOJb, TJIMLEPHH, (DEHOJI, alleTalbAerua, MypaBbHHasl U yKCyCHas
KHUCJIOTBI, TJIIOKO3a, KpaxMmals, IeJUII0JIo3a, aMUHOYKCYCHasi KHCJIO0Ta), WJUIIOCTPUPOBATH
TCeHETUYECKYIO CBSI3b MEXIY HUMH YPaBHEHHSIMA COOTBETCTBYIOIIUX XMMHYECKHX pPEaKIUil C
HCIOJIb30BAHUEM CTPYKTYPHBIX GOPMYIL;

cOpMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh HMCTOYHUKH YIJIEBOJOPOJHOTO ChIPbs
(HedTb, MPUPOAHBIM Ta3, yroiyib), CIOCOOBI MX MEPEepadOTKH U MPAKTUYECKOE MPUMEHEHHE
MIPOJIyKTOB NEpPepadOTKH;

C(OPMHUPOBAHHOCTh YMEHHWI TPOBOJUTH BBIYMCICHHUS II0 XHMHUYECKAM ypaBHEHUSIM
(maccbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBAa WM MPOJIYKTa pEakUuu IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM IPOAYKTOB PEAKIIH);

c(hopMUPOBAaHHOCTh YMEHHU BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCIOJB3YEMbIX B XMMHMHM TpPU H3YYEHUU BELIECTB U XUMHUYECKUX SBJICHHI
(mabmroieHne, W3MEpPEeHHE, OJKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOIh30BaTh CHCTEMHBIC
XUMHUYECKUE 3HAHUSA JUIS IPUHATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaAIUsAX, CBSI3aHHBIX
C BEIIECTBAMU U UX TPUMEHEHHEM;

chOpMUPOBAHHOCTh YMEHUN COOIO/ATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCY/0i U
nabopaTopHbIM 000PYAOBAHUEM, a TAKXKE IPaBHIia 0OpallleHUs C BEIIeCTBAaMU B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBIMOJHEHUIO Ja00OPATOPHBIX XMMHUECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMOJHATH XUMHUYECKHI SKCIIEPUMEHT
(mpeBpalieHuss OpraHuYecKNX BEIIECTB MPU HArPEBaHUU, MOJy4YEHHE ATHIICHA U U3YYEHHE €ro
CBOMCTB, KaueCTBEHHbIC PEAKIMH OPraHUYECKUX BEIIECTB, JCHaTypalus OelKoB Hpu
HarpeBaHUH, [[BETHbIC PEAKIUU OENKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKHU 0€30MacHOCTH
npu oOpallleHny ¢ BEeIIeCTBAMU M J1a0OpaTOPHBIM OOOpPYIOBAaHUEM, IPEICTABISTH PE3YIbTAThI
XMUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu YpaBHEHH COOTBETCTBYIOIIMX pEaKiui H
(bopMynUpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3Yy/IbTAaTOB;

Cc(OPMHUPOBAHHOCTh YMEHMH KPUTUYECKH aHAJIU3UPOBATh XMMUYECKYI HH(OpMAIUIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpesICTBa MacCOBOM nH(popmanuu, IHTepHET U Apyrux);

Cc(OPMHUPOBAHHOCTh YMEHHUH COONIIOJaTh MpaBUiIa HKOJOTMUYECKH LE1eco00pa3HOro
NOBeJIeHUsI B OBITY W TPYIOBOW JEATENbHOCTH B LEJIAX COXPAHEHUS CBOEro 370POBbS U
OKpY’KaoIlllel MPUPOJHOM Cpenbl, 0CO3HABaTh ONACHOCTh BO3JCUCTBMS HA KMBBIE OPraHU3MBI
OTIpeNIeNIEHHBIX OPraHMYeCKUX BEIIECTB, MOHMMas cMbicn mnokaszarens IIJIK, mosicHate Ha
IpUMEpax CIOCOOBl YMEHBIICHUSI U MPEJOTBPAILICHUS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M
YEJI0BEKA;



sl 00yYaIoIIMXCS ¢ OIPAaHHMYCHHBIMH BO3MOKHOCTSIMU 3JIOPOBBSI: YMEHHE MPHMEHSIThH
3HAHHS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHMUS BEIIECTB M XUMUYCCKHX SIBJICHUI;

JUIS  CIENBIX W CIA0OBUASIINX OOyJArOIIMXCS: YMEHHE WCIOIb30BaTh pelbeHO-
TOUYEUHYIO cucteMy o0o3HaueHuit JI. Bpaiins s 3anucu xumudeckux Gopmyit.

11 KJIIACC

[IpeameTHbpie pe3ynbTaThl OCBOEHUS Kypca «OOmas ©u HEOpraHuyeckas XUMHS
OTPaXKAIOT:

cOPMHUPOBAHHOCTh IPEJCTABICHHUNA: O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAyYHOW KApTUHBI MHUpA, POJM XWMHH B IO3HAHUHU SIBJICHHHA TPHPOJBI, B (OPMHUPOBAHHUU
MBIIIICHUS. W KYJIbTYphl JUYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelieHusT TPaKTUYECKUX 3a7ad U IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOTHON CPEIE;

BJIAJICHUE CHUCTEMOW XUMHUYECKUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIONINE
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, H30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIH OOBEM, BAJIGHTHOCTH, JJIEKTPOOTPHIIATEIILHOCTh, CTEICHb
OKUCTICHUs, XUMHUYECKass CBs3b (KOBaJEHTHAs, WOHHAs, METAJUTMYECKas, BOJIOPOJIHAS),
KpUCTAJUTMYECKasi  pemérka, THUIBl XUMHWYECKUX  pEaKIui, pacTBOp,  DIICKTPOJIUTHI,
HEDIJICKTPOJIUTHI, DJEKTPOJIUTHYECKAS] TUCCOIUAIUS, OKHCIHMTENh, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  PEaKIuu, XUMHUYECKOE pPAaBHOBECHE); TEOPUU U  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Aucconuanuu, nepuoanueckuid 3akoH J[. WM. MeHngeneeBa, 3akoH
COXPaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHMs U MPEBPALICHUS SHEPIHH NPU XUMHUYECKHX
peaknusx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XHMHH, MHPOBO33PEHUYECKUE 3HAHMUS,
JeXalue B OCHOBE IOHHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX SIBJICHHIA,
(akToNIOrMuecKre CBEJIEHUSI O CBOICTBAaX, COCTaBe, MOJYUYEHUU U 0€30MacHOM HCIIOJIb30BaHUU
BAKHEHIINX HEOPraHUYECKHUX BEIIECTB B ObITY U IIPAKTHUECKOMN JESITEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEpHbIC MPU3HAKH MOHATUH, yCTaHABIUBAThH
UX B3aMMOCBS3b, UCIOJIH30BaTh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHUUA HEOPraHUYEeCKHUX
BEIECTB U UX MPEBPAIICHHUIA;

c(OpMUPOBAHHOCTh YMEHHMH HCIOJB30BaTh XMMHUYECKYIO CHUMBOJMKY JJISI COCTaBJICHMUS
dbopMyn BeUIECTB M YpPaBHEHHUHM XMMHUYECKHUX pEaKLUH, CUCTEeMATHYECKyI0 HOMEHKIATYpy
(IUPAC) u TpuBHaibHble Ha3BaHHSA OTACIbHBIX HEOPraHHYECKHX BeHIeCTB (yrapHblii Tras,
YIJICKUCIBIN Ta3, aMMHUaK, raméHas W3BecTb, HeramiéHas HW3BECTh, MUTHEBAs COJAa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEIENATh BaJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKIX
AJIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTaBa, BUJl XMMHUYECKOH CBSA3H (KOBaJCHTHAsI, HIOHHAs,
MeTajin4yeckasi, BOJOPOJHAs) B COCIMHEHUSX, TUIl KPHUCTAJUIMYECKON PEImIETKH KOHKPETHOTO
BelleCTBa (aTOMHas, MOJIEKYJspHas, MOHHAs, MeTajlIndeckas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIMHEHMUIA;

chOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIICKHOCTh HEOPTAaHMUECKUX BEIIECTB
M0 UX COCTaBy K OMPEEIEHHOMY KIIACcCy/TpyIIe COeTUHEHHH (MPOCThIe BEIIECTBA — METAJIIbI U
HEMETAaJITbl, OKCH/JIbI, OCHOBAHUS, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CMBICH Mepuogudeckoro 3akona JI. .
MenneneeBa ¥ JEMOHCTPUPOBATH €r0  CHUCTEMATHU3HPYIOIIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINH;



Cc(OPMHUPOBAHHOCTh ~YMEHHMH  XapaKTepPHU30BaTh d3JCKTPOHHOE CTPOCHHE  aTOMOB
XMUMMUECKUX 31eMeHToB 1—4 nepuoaos Ilepuoanueckoil cucteMbl XuMu4eckux aemenTos . 1.
MenzeneeBa, HCIONb3YS NOHATHA «S-, P-, O-2JIEKTPOHHBIC OPOUTAIM», «IHEPrETUYCCKHE
YPOBHH», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMCTB XMMHYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM u rpynnam [leproanyeckoil CUCTEMbl XUMUYECKHUX dieMeHToB [l. M.
MenneneeBa;

cOpPMHUPOBAHHOCTh yYMEHUW XapaKTepU30BaTh (OMHCHIBATH) OOIIME XUMHUYCCKHE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, MOJATBEPXKIAaTh CYIIECTBOBaHUE
FEHETUYECKON CBS3M MEXJAYy HEOpraHMYeCKMMHU BEIIECTBAMHM C IOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

c(OpMUPOBAHHOCTh YMEHUS KiIacCHU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3iIHYHbIM
MpU3HaKaM (YHCIy W COCTaBy pEarupyroulux BEIIeCTB, TEIIOBOMY 3((EeKTy peakiuu,
M3MEHEHHUIO CTENEHEeH OKMCIIEHMSI AIEMEHTOB, 00PaTUMOCTH PEaKIIUU, yIaCTHIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTaBIIATh YPABHEHMS pEaKUUN pa3INYHbIX THIOB, MOJIHBIE
U COKpalll€HHbIE YpaBHEHUs peaKlMi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHUS, MPU KOTOPBIX 3TU
peaxkuuu uAyT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKLMH, MOJITBEPKIAIONINEe KaueCTBEHHbIN
COCTaB PpA3JIMYHBIX HEOPraHMYECKUX BEUIECTB, pPACIIO3HABATh OMNBITHBIM MYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUHN PAaCKpPbIBAaTh CYHUIHOCTb OKHCIHTEIbHO-BOCCTAHOBUTEIBLHBIX
peaxiuii ToCpeCTBOM COCTABIIEHUS AJIEKTPOHHOTO OajlaHCca 3TUX PeaKIuii;

c(OpMUPOBAHHOCTh YMEHHUM OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO DPABHOBECHS B 3aBUCUMOCTU OT
BHeIHero Bo3neicTBus (nmpuunui Jle [atense);

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XWMHUYECKHE MPOLIECCHI, JexKalue B
OCHOBE MPOMBIIIJICHHOTO MOJIyY€HUSI CEPHOU KHUCIOThI, aMMHaKa, a Takke cpopMUpOBaHHOCTH
Mpe/cTaBiIeHU 00 OOUIMX HAayYHBIX MPHUHIMIIAX U HKOJIOTUYECKUX IMpoOIeMax XUMHYECKOIrO
MIPOU3BO/ICTBA;

chOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS C MCIOJIb30BAHUEM IOHSATHS
«MaccoBasi JI0Ji1 BEIeCTBa B PacTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B HPU XUMHYECKHX
peakusx, Macchbl BellecTBa WM 00bEMa ra3oB MO0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wil 00bEMY OJHOTO U3 YYAacCTBYIOIIUMX B PEAKIMU BEIIECTB, TeIIoBOoro 3¢ ¢ekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MACChl BELLIECTB, IPEBPAILLICHHS U COXPAHEHUSI SHEPTUU;

chOpMUPOBAHHOCTh YMEHU COOJIIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpalleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIMOJTHEHUIO Ta00PATOPHBIX XUMHUECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHUI IUTAHUPOBATh W BBIMOJIHATH XUMUYECKHI JKCIEPUMEHT
(pazmokeHHe TMEpOKCHIa BOJOPOJAa B MPUCYTCTBUM KaTalu3aTropa, OMpENeNICHHE CpeJibl
PacTBOPOB BEIECTB C TOMOIIbIO YHUBEPCAILHOTO MHAMKATOPA, BIMSHUE PAa3IHMUHBIX (PaKTOPOB
Ha CKOpPOCTh XMMHYECKOM peakiMM, pPeaklud HOHHOro OoOMEHa, KaueCTBEHHbIE PEaKLUU Ha
cynbdar-, kapboHAT- U XJIOPHUA-aHHOHBI, HA KATHOH aMMOHHUS, PELICHHE 3KCIIEPUMEHTAIbHBIX
3ama4 no teMaMm «Meramie» U «Hemertannel») B COOTBETCTBHM C TNPAaBHIAMH TEXHUKHU
0€30I1aCHOCTH NPH OOpAIeHUH C BEIIECTBAMHU U Ja0OpaTOpPHBIM 000Py10BaHHEM, IIPECTABIIATh
pe3yabTaThl XUMHUYECKOTO HKCIEepUMeHTa B (OpMe 3amucHh YPaBHEHHH COOTBETCTBYIOLIMX
peakuuii u GopMyIHpPOBATh BBIBOJBI HA OCHOBE ATUX PE3YJIbTATOB;



c(OPMHUPOBAHHOCTh YMEHHMI KPUTUYECKH aHAIU3UPOBATh XUMHUYECKYIO0 HH(OpPMAIHIO,
[IOJIyYaEMYI0 M3 pa3HbIX HMCTOYHHMKOB (CpEICTBAa MAacCcOBOM KOMMyHUKauuu, HHTepHeT u
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHHMI COONIOJATh MPaBUIa HKOJOTHYECKH LEIecO00pa3HOro
MOBEACHUA B OBITY U TPYAOBON [JEATENIBHOCTH B II€JIAIX COXPAaHEHHUS CBOEro 3/I0pOBbS U
OKpY’Karolllell IPUPOJHOM cpesbl, 0CO3HABaTh ONACHOCTh BO3JEMCTBUS HA >KUBbIE OPraHU3MBbI
OTIpeNIeNIEHHBIX BEIIECTB, OHMMast cMbIch nokaszarens [1/IK, mosicHATs Ha mpuMepax crocoObl
YMEHBILEHUS U IPEJOTBPALLEHHS UX BPEAHOIO BO3JEHCTBHS Ha OpraHU3M 4eJI0BEKa;

Uil 00YYaloIMXCsl ¢ OTPaHMYEHHBIMH BO3MOXXHOCTSIMH 37J0POBbSI: YMEHHE NPUMEHSTH
3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METO/aX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHMUIA;

JUISL  CJETBIX W CIA0OBUIANIMX OOydYaIOMIUXCSA: YMEHHE WCIOIb30BaTh  pelibedHO-
TOYeuyHYIo cucteMy o0o3HaueHuit JI. bpaiins s 3anucu XxuMudyeckux Gopmyi.

[Iporpamma pa3zpaboTaHa Ha caiite edso0.ru>konstruktor-rabochih-programm/
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