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PA3JEJI |. OBIIIUE ITOJIOKEHUA

B nHacrosimiee BpeMst B ObICTPO MEHSIOIIEMCSI MUpe B cepe 00pa30BaHUS TPEIbSIBISIFOTCS
HOBBIE TPeOOBAHMUS AJISl COLUAIbHO-PKOHOMHYECKOTO PA3BUTHS CTPAHBI.

B mporpamme pazButusi oOpasoBanus B Keipreickoit Pecriydnmke na 2021- 2040 ronsr
yKa3aHO, 4YTO «KAaueCTBEHHOE O00pa3oBaHME JOJDKHO ObITh HAlpaBIEHO Ha pa3BUTHE
YeJI0BEYECKOr0 MOTEHIMala, ero MPaKTHYECKUX 3HAHWN U HaBBIKOB U (OPMHPOBAHUE €0 Kak
augHocTH» [1]. TloaTOoMy KaIblii TIpaskIaHWH JIOJDKEH HMMETh BO3MOXKHOCTH IIOJIyYHTh
KaueCTBEHHOE 00pa3oBaHUeE.

KayectBeHHOe o00pa3oBaHME, B CBOI O4Yepelb, CBS3aHO C ILEIBI0 M COJEpKAHUEM
0o0pa3oBaHMsl, a TOCYJapCTBEHHBIN 00pa30BaTEIbHBIA CTAHAAPT MIKOJIBHOTO OOIIET0 OCHOBHOTO
u cpenHero obpaszoBanust Keipreizckoil PecnyOnuku yrBepikaeH noctaHoBieHueM KaOunera
MunuctpoB Keipreisckoii Pecydmuku ot 22uroinst 2022 roga Ne 393.

Ha ocHOBe rocymapcTBEHHOro O0pa30BaTEIbHOIO CTaHAApTa IIKOJIBHOTO OOIIEero
obpazoBanust Keipreizckoit PecniyOnuku paspaborano «lIpenMeTHbIil cTaHIapT XMMHUYECKOIO
oOpa3oBaHus B 0011€00pa30BATEIBHBIX OPraHU3ALIUIX ).

[IpenmertHplii  craHpapT 1o OpeaMery  «XUMHS» — peanusyer — TpeOoBaHMs
'ocynapcTBeHHOro  00pa3oBaTeNbHOTO  CTaHAapra U 00ecreynBaeTIPeeMCTBEHHOCTb,
MOCJIeIOBATEIPHOCTh HAa BCEX YPOBHSIX OOIEr0 OCHOBHOTO M OOILIETO CPEAHErO IIKOJIBHOTO
obpazoBanus. Cranmapt  ompenenseT  IOCYJapCTBEHHbI  00s3aTesIbHBII ~ MHHUMYM
KOMIIETEHTHOCTHOTO COJCpKAHUs XUMHUYECKOrOo o00pa3oBaHMs M TpeOOBaHHA K YPOBHSAM
MOJIrOTOBKH YYaIllUXCsl U BBIITYCKHUKOB IO IAHHOMY IIPEAMETY.

On mpencraBisier CcOOOH  OKYMEHT, ONPEICISIONIMA  OCHOBHBIE — HAlpaBIICHUS
MPENoIaBaHys MpeIMeTa XMMUU B IIKOJAX M PETJIAMEHTHPYIOUINH y4eOHbIE JOCTHKEHUS
y4aIuxcsl.

[IpenmeTHBIid CTaHAAPT XUMHUYECKOTO 0Opa3oBaHMs IS 00IE00pa30BaTEIbHBIX KO
Keipreizckoil PecriyOnnuku ycraHaBiIMBaeT clieayroliee:

- o0ecriedeHrne 30pOBOrO o0Opas3a KU3HH M OJaromosrydusi 0OydaromMXcsi, T€HAEPHOTO
paBeHCTBA M HEMCKPUMUHALINY;

- o0ecrieyeHre paBHBIX 00pa30BaTENbHBIX BO3MOXHOCTEW I pa3HbBIX KaTeropui
oOyyaromuxcs B IIKOJE, HE3aBUCUMO OT Teorpaguu MeEeCTOXXKMTENbCTBA, I10JIOBOU
MPUHAIIC)KHOCTH, BEPOUCIIOBEAHHS, COCTOSHUS 3J0POBBS M MAaTEPHAIBLHOTO TIOJOXKECHUS WU
Apyrux (HakTopos;

cojiep)kaHne 00y4YEeHHUsI COOTBETCTBYET TOCYAapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIApTYy.

[IpenmeTHBlid  CTaHAAPT-ATO JOKYMEHT, ONpEAEISAIOIINNA OCHOBHBIE HANpaBJICHUS
MPEToIaBaHMsl MPeIMEeTa XMMUW B IIKOJIAX W PETJAMEHTHUPYIOIINN W M3MEpSIONHi ydeOHbIe
JOCTHIKEHUS! yUaIlluXcsl B paMKax MpeAMeTa U CIoCOoObl UX TOCTH)KEHUS.

Ilpu pa3zpaboTke NPEIMETHOrO CTaHAAPTa MO XHMUH TNPUMEHSUIUCH CUCTNEMHO-
CMPYKMYPHBIL U COOEPAHCAMENbHO-0eAMENbHOCHbILL  N00X00bl K CO3JAaHHUI0 TperMeTa,
BKJIIOYAIOIETO €IMHbIN MeJarornuecKuii mporuecc.

HanuonaneHas mporpamMma — pa3Butus obOpaszoBanus Keipreisckoit PecnyOnuku Ha

2021-2040romst

[IpenmeTHBI CTaHAAPT XUMHYECKOTO OOpa30BaHMsS HOBOTO TMOKOJICHUS OTINYAETCS OT
CTaHIapTOB, yTBepKACHHBIX B 2015 1. (st 8-9 ximaccoB) m 2017 1. (st 10-11 xmaccos).
OTMeYeHBI coJiepXKaTeIbHble W CTPYKTYpHBIE OCOOCHHOCTH XHWMHYECKOTO OOpa3oBaHHs B
00111e00pa30BaTeIbHBIX MIKOIAX.

IHonoxenuss craHaapra [A0JUKHbI HNPUMEHATH U COOJMIOAATH HMIKeCJIeAYyoUue
NoApa3Ae/IeHUs1 1 OPraHu3auu:
(1 MunuctepctBo o06pa3zoBanus 1 Hayku Keipreizckoil PecriyOmmku;
0 o0meobpaszoBarenbHble yapexaeHus: Kelproizckoil PecryOnvku He3aBUCUMO OTTHUIIA U
BUJIa COOCTBEHHOCTH (TOCYJapCTBEHHBIX WM YaCTHHIX);



—  HauvaJbHbIE U CpeJHHE MpodeccCHOHANbHbIE 00pa30BaTEIbHbIE YUPEKICHUS;

—  JIALEH3MOHHBIM M IOCYIapCTBEHHBI aTTECTAlMOHHBIN oTAen MuHucTepcTBa
obpasoBanus u HayKu Keipreizckoii Pecriy0Onmkm;

— HannoHanpHbIM HEHTP TECTUPOBAHUS;
—  HHCTHUTYTHI (LIEHTPHI, KypChI) MOBBIIICHUS U NTEPEKBATU(PHUKAIIMN KAAPOB;

—  Keoipreizckas akazemust oOpa3oBaHUsl U JpYyrue rocydapCTBEHHbIE HayuHbIE

HCCIIEA0BATEIbCKUE HHCTUTYTHI;

—  MECTHBIE rOCyapCTBEHHBIE YIIPaBICHYECKHE, rOpoACKME U  PallOHHBICOOPA30B:
[IpenmeTHbli cTaHIApT PacHpOCTPAHAETCS B PAaBHOW CTENEHU Ha Bce 00IIe00pa3oBaTebHbIE

yupexxaenuss Keipreisckoit PecmyOnuku, ocymiecTBisione OOy4eHHE Ha KBIPTBI3CKOM,

PYCCKOM, Y30€KCKOM M TAJ)KUKCKOM S3bIKaX.

1.1. Craryc u cTpyKTYypa cCTaHAapTa

[IpenmeTHbIi CTaHIAPT YTOYHSET W peaau3yeT TPeOOBaHUS TOCYAapPCTBEHHOIO CTaHIapTa
00ILEr0o OCHOBHOTO M OOILNEro CPEeJHEro XMMHUYECKOro obpasoBanus. [IpeaMeTHbI craHmapT
obecrevnBaeT COrlIaCOBAHHOCTh MITOCIIEIOBATEIBHOCTD B paMKaX 00pa30BaTeIbHON 00IaCTH.
[TpeaMeTHBI CTaHAaPT XUMHUUYECKOTO 00pPa30BaHUsI COCTOMT U3 YEThIPEX Pa3/IeiioB:

1). OO1urue MoI0KECHHUS;

- CTaTyC M CTPYKTYpa JOKYMEHTA;

- nepeYeHb OCHOBHBIX HOPMATHBHBIX JIOKYMEHTOB

- OCHOBHBIE ITOHSTHS U TCPMUHBI

2) Konuemnmus npeamera

- LIEJIM ¥ 33]1a4U O0Y4CHUS;
- METOJI0JIOTHSI TIOCTPOCHUS IPEIMETa;
- IPEIMETHBIC KOMIIETCHTHOCTH;
- CBA3b KIIIOYCBLIX U ITPEAMCTHBIX KOMHGTCHTHOCTeﬁ;
- cofiepKaTeIbHbIe JTUHUU.
- pacripeziesieHne y4eOHOro
- MaTepuaa mocoIepKaTeIbHbIM JTHHHIM U KJIaccaMm;
— MCXKIIPEAMCETHBIC CBA3H, CKBO3HBIC TEMATUYCCKHUEC JIMHUU.

3)  OOpa3oBatelibHbIC PE3yIbTaThl M OIICHUBAHHUE:!

- O)KngacM OCHOBHBIC CTPATCI U OLICHUBAHUW A I[OCTI/I)KGHI/II\/'I yJaluuxcs.
4)  TpeboBaHWs K OpraHM3aIMHd OOPa30BATENBHOrO MpOIEcca:

- OCHOBHBIE TPEOOBaHUS K PECYpPCHOMY 00€CIIEUEHUTO

- CO3/1aHue MOTUBHUPYIOIIEH 1 Oe30MacHOM 00ydaroliel cpepl.

C ydyeroM uX (U3UOJOTMUYECKUX M MCHXOJOTHUECKUX OCOOEHHOCTEH, a Takke TpeOoBaHMH K

YCBOGHHIO Y4YeOHOro MaTepuana JUMUTHpOBaHHAas YydyeOHas Harpy3ka oOydaroluxcs Ha

3aHATHUSAX YCTAHABIMBAETCS B CIEAYIOIIEM pa3Mepe MpH MATHAHEBHOM yueOHOIl Hefene:
YuedHas Harpy3ka odyuamomuxcs 8-11 kiaaccos

Tadauna 1.
Kiaccenl 8-KJ1acc 9-kJ1acc 10-knxace |1l-kaacc
ExxenenenpHas yaeOnas Harpyska 304acoB (30 yacos 30 yacos |30
(c y4eOHBIMH Yacamm)
OrpannyenHas yueOHas Harpyska (¢ [33 yaca 33 yaca 34 34 gacoB
y4COHBIMU YacaMHu )




He3aBucumo o1 Buga u  (GopMbl  COOCTBEHHOCTH 00IIe00pa30oBaTEIbHBIX OpraHU3AIMMA
XMUMHUYECKOT0 00pa30BaHus BEIICISIIOT CIEAYIOIINE COCTABISIOINE:

- COCTOsIHME (MHBAPUAHT),

- 11KOJIa (IIEpEMEHHAs).

DJeKTUBHBIE MPEAMETHI (BapuaTHUBHBIC WM NpeAnpoduibHble U NpOoQUIbHbBIE) IPOBOIATCS B
pamMKax OrpaHHYeHHOW ydeOHOW Harpy3ku oOyyatomuxca. DopMuUpoBaHHE COAEPIKAHUS
XUMHUYECKOro 00pa3oBaHMs HE3aBUCHUMO OTBHUa U (GOPMbI COOCTBEHHOCTH OCYIIECTBISICTCS Ha
OCHOBE pa3lielieHUsi Ha TOCYNapCTBEHHBbIM (MHBAPUAHTHBINA), LIKOJBHBIE U 1O BBIOOpPY
(BapuaTHBHBIN) KOMIIOHEHTHI B OCHOBHOM Yy4eOHOM TIUIaHE Jisd 00meo0pa3oBaTelbHBIX
opranu3zanuii. OpHeHTUPOBOYHOE paCHpe/IesiCHHEe Y4eOHOrO BPEMEHH Ha JIOJI0 KOMIIOHEHTOB
rOCYJapCTBEHHOTO (MHBApUAaHTHOIO), IIKOJBHOIO MW TO BBIOOPY MpeaMeTa  XUMHH
(BapHaTHBHOTO) OCYIIECTBISIETCA MO CIEAYIOUIeld Tabuie B

pamMKax JUMUTHPOBAHHON y4eOHOM HArpy3Ku:

Pacnpenesienne yueOHOro BpeMeHHU Ha /10110 KOMIIOHEHTOB 00111ee00pa30BaTeIbHOM HIKOJIe

Tabnuua 2
Kiaccbl ["'ocynapctBeHHbI  [[IIKOJIBHBINM KOMIOHEHT | KoMIIOHEHT 10
KomioHeHT (%) (%) BEIOOPY Ipeamera(%0)
OcnHoBHoe o6mee |90 10 -
obpasoBanue (8-9
KJ1acc)
Cpennee ob1ee 85 10 5
oOpazoBanue (10-
11 xmaccr)

[IkOIbHBINA KOMIOHEHT, HE3ABUCUMO OT €r0 OpraHU3alMOHHO-TIPAaBOBOI (POPMBI U (POPMBI
COOCTBEHHOCTH, CO3/1a€T €AMHOE 00Pa30BaTEIbHOE POCTPAHCTBOHA TEPPUTOPUH BCEH
pecnyOianki. KOMIOHEHTHI IKOJIBHBIN U 110 BEIOOPY MpeMeTa OTpakatoT 0COOEHHOCTH
(Hampasiienusi) o01Ie00pa3zoBaTeIbHOM opranu3anuu. [IpoBoauTes ¢ cornacus poauTenen
(3aKOHHBIX MPEACTABUTENEH) B 3aBUCUMOCTH OT yYalllUXCsl, MaTepHalib-HOW 0a3bl IIKOJIbI,
KBaJIM(UKaMK yduTens (MoAroToBku). ['ocynapcTBeHHbIE, IKOIbHBIE TIO BEIOOPY MPEIMETHI
OCHOBHOTI'0 Y4e€OHOrO T1aHa (PMHAHCUPYIOTCS U3 PECIYOIMKaHCKOTo OropKeTa JUis
00111e00pa30BaTeNbHBIX IIKO.
bazoBelii yueOHBIN maH 0O0IIe00pa30BaTeNbHBIX OpraHU3alUi W MPEAMETHBIH CTaHIapT
XUMHUECKOTO 00pa30oBaHUSl YTBEPKAAOTCS YUeHbIM coBeToM KbIpreizckoil — akaneMuu
oOpa3oBaHus U Koyuierueit MunucrepcrBa oopazoBanus U Hayku Keipreizckoit PecriyOnuku.

B cootBercTBum ¢ myHKTOM 26 I'OocymapcTBeHHOTO 00pa30BaTENBHOTO CTaHAApPTa IIKOJIBHOTO
obmero obpazoBanus Keipreizckoil PecnyOnukn ydeOHast Harpys3ka Juis KaxJIoro ydeOHOTro
roja Mo NPEeIMETHOMY CTaHAAapTy XUMHUYECKOro oOpa3oBaHHsS YTBEPKAAETCSA, KaK YKa3aHO
Bble. YruyOneHHoe (mpeanpoduibHoe) U NpoduibHOE O00ydYeHHE XHUMHUM  MOXKET
OCYILIECTBIATHCS 3a CUET IIKOJILHOTO KOMIIOHEHTA.

HenenpHas orpanndeHHas yueOHas Harpy3ka aiis 8-11 kimaccoB o01eo0pa3oBaTeIbHBIX KO

Tabima 3
Knaccnl 8-kJ1acc O-kiaace |10-kmace (11-kaace
["ocynapcTBeHHas (MHBapHaHTHAs) 30 caat 30 caar  [30caar  [30caar
COCTABIISIONIAs] — HEJIEIbHASL YueOHasI
Harpyska ¢ y4eOHbIMHU YacaMu
IIx0NbHBIA KOMIOHEHT 3 caar 2 caaT 2 caaT 2 caar




KoMMoHeHT 1o BBIOOpY - 1 caat 2 caar 2 caar
npeaMera

OrpanuueHHas yuyeOHasi Harpy3ka (¢ yueOueiMu (33 caar 33 caar 34 caar 34 caar
yacamu)
I[Mpomecc o0yueHHs, OPUCHTUPOBAaHHBIH  HA  pe3yJbTar, u dbopmupoBaHue

WHIUBUIYTbHBIXKOMITIETEHIIUN yUYalIuXcsi, TpeOYIOT HMCIOIh30BAHUS PA3IUYHBIX TEXHOJIOTUN
oOy4eHwUs.

TexHonorus o0y4eHUs: XUMHUU 4Yepe3 SKCIIEPUMEHT MOBBICHT CaMOCTOSITEIBHOCTh YYAIIUXCS U
chopMUpyeT IKOJIOTUYECKHUE HaBbIKW. JlJIi JOCTMXKEHHs IIeNd MpernojaBaTeiib BBICTYHAeT B
POJIM KOHCYJIbTAHTA, & YYCHUK CTAHOBUTCS UCIIOJHUTEIIEM.

B cranpapre ¢ mepexogoM OT METOJIMYECKOro IMOAXO0/Ja K TEXHOJIOTMYECKOMY, M3MEHSIOTCS
uenu oOydyeHus. Ydaiquecss CMOTYT JOCTHIaTh pe3ylbTaTOB CaMOCTOSITENbHO, 00Jaaas
OTpe/ieIEHHBIM YPOBHEM 0a30BbIX MPEAMETHBIX KOMIIECTCHITHH.

B nmnpeamerHom cTaHmapTe MO XHMHH, OCHOBAHHOM HAa KOMIETEHLMSIX, HCIOJIb3YIOTCS
COBpEMEHHBIE TEXHOJIOTHH, TPOEKTHAS U HAYYHO-UCCIIEIOBATENbCKAs JESTEIbHOCTD.

[IpoekTtHas paboTa MO3BOJSET YYALIUMCS CaMOCTOATEIBHO KOHCTPYHPOBATh COOCTBEHHBIE
3HAHUS, HUCIONB3YS pa3INuHyl0 HHPOPMALHUIO, T.€. YYUT OPHEHTHUPOBATHCA B Mpoduie,
pa3BUBACT KOTHUTUBHBIC HABBIKU M COIIMATIBHYIO KOMIIETEHTHOCTb.

OObem conepkaHHWsT TpeaMeTa XHMHUS ONpeensercs IO 4YacaM B OCHOBHOW ydeOHOI
porpaMme.

l'ocynapcTBenHblit 0a30BbIii y4eOHBbIN mmiaH OyneT pa3paboTaH Ha OCHOBE MPEIMETHOTO
CTaHJIapTa M0 XUMHH.

Opranu3zainusM o0pa3oBaHus MPEAOCTaBISETCS MPaBO pa3padaThiBaTh BapUATHUBHBIC YUYCOHUKHU
U yueOHO-METOJUYECKUE MOCOOUsI Ha OCHOBE 00pa3oBaTENbHBIX MPOrpaMM, pa3pabOTaHHBIX B
YCIOBHSX oOecreueHus] 00yJaroIUMUCs OXHIAEMbIX PEe3yIbTaTOB, YKa3aHHBIX B MPEIMETHOM
CTaHJapTe.

CTpykTypa, MpeeMCTBEHHOCTh, Pa3/ieibl U TEMbI y4EOHBIX MAaTEPUAIIOB, a TAKKE MPAKTHIECKUE
paboThI, pa3/ielieHHbIE HA yueOHbIE Yachl, MPEICTABICHbI By4eOHOM IIJIaHE.

[Ipenmer xumuu GopMHpYyeT y ydalluxcs €IMHCTBO BEIIECTB M XUMHUYECKUX SBICHHH, MX
3Ha4YeHUe B IPUPO/JIE U JKU3HU YeNIOBEeKa, XUMUYECKOE OMMCaHUE MUpA.

OBnazeHne XHMMUYECKOH TexHonorued u crnocodbamu >(PQPekTUBHOrO M Oe30MacHOro
UCMOJb30BaHUSI UX MPOJYKLUUHU B pa3lIUyHbIX chepax KHU3HEAEATENbHOCTH T.e. (OpMHUpYET
3eJIeHbI€ HAaBBIKU (3KOJOTHYECKYIO0 IPAMOTHOCTB ).

1.2. CucTeMa 0CHOBHBIX HOPMATHUBHBIX TOKYMEHTOB

- 3akoH Ksipreisckoit Pecniybnnku «O6 oOpazoBanum». - bumkek, 2003 r.;

- I[locranosnenne Kabunera Munuctpos Ksipreisckoit Pecniyonuku ot 22 utonst 2022 roga Ne
393 «O0 yTBEpKISHUM TOCYIAPCTBCHHOTO CTaHIapTa OOIIEero CpeaHero oOpa3oBaHUS B
mkosax Keipreisckoit PecryOmukumy;

- Hartmonanenas crparerus pa3Butus Keipreizckoit Pecriyonmkn Ha 2018-2040 rost
«O HammonaneHol ctpateruu pa3Butus Keiprenckoi Pecyomuku Ha 2018-2040 rome» Yka3
[Ipesunenta Ne 221 ot 31 oxTs16ps 2018 romay;

- Ilporpamma pazButusi oOpazoBanust B Kweiprenckoir PecnyOomuke wHa 2021-2040 rosmsr
(cornmacno nocranosieHuto IlpaButensctBa Kbipreizckoit Pecniyonuku ot 4 mas 2021 roga Ne
200);

- Hanwmonanenas nporpamma passutus Keipreisckoit Pecnybmuku go 2026 roma. (Ykas
[Tpesunenta KP Ne 435 ot 12 okTs16ps 2021 rona;

- Konnernmus «3eleHOW SKOHOMUKH» TIOJ Ha3BAFHEM «KBIpreI3cTan — CTpaHa 3€JIEHOU



HSKOHOMHKHNY», yTBepkaeHa [loctanoBnenuem Bepxosaoro Cosera Keipreizckoit PecryOianku ot
28 uroasa 2018 roma Ne 2532 ;

- Va3 Ilpesunenta Keipreickoit Pecriyonmku Ne 77 o0 Mepax Mo 00ecreueHuI0 3KOI0THIeCKON
0€30IacHOCTH U KJIMMaTudeckor ctabunbHOcTH KbIpreizckoit Pecryomuku ot 19 mapra 2021
roja;

- IlocranoBinenune Kabunera MunuctpoB ot 24 centsops 2021 roma Ne 201 «O mepax 1o
00ECTIEYEHNIO HKOJIOTUYECKON O€30MacHOCTH M KIMMAaTUYeCKOH CcTaOMiIbHOCTH KBIprbI3cKoii
PecnyOonmku no peanuzarnuu Ykasa [Ipesumenta Ne 77».

- IIporpamma pasButus obpazoBanust Keipreizckoit Pecniyonuku Ha 2021-2040 ronpl u niaHsl
MEPOIPUATHI 110 ee pean3alny;

- TocynmapctBeHHblii  00pa3oBaTeNbHBIA CTAaHAAPT IIKOJBHOTO OOMmIEro  00pa3oBaHUS
Keipreizckoit — PecryOnmku, yTBep:kaeHHBIM moctaHoBiieHneM IlpaBurtenbctBa KbIprbizckoit
Pecniy6nmuku ot 21.07.2014 1. Ne 403.

- bazoBas yueOnas nporpamma Juist o6meoOpa3zoBaTesbHbIX MIK0JI KbIpreizckoit PecyOnnku.

- [Ipuxaz Ne 20 IIKP ot 15 ¢espans 2019 roxa o peanuzamuu Konnenuuumudposoit
tpanchopmaruu «I{udposoit Keipreizcran 2019-2023»;

-T'OCT 33247-2015 (MCO/M3BK 19788-1:2011) WMudopMalMOHHBIE TEXHOJIOTHUOOYYCHUS,
BOCIIUTAHMS U 00y4yeHus. MeTasaHHble J1s1 00pa30BaTebHbIX PECYPCOB;

- [lonoxxenue 06 anekTpoHHbIX ydeOHukax (IIpukaz MunucrepcrBa oOpazoBanus nHayku KP

980/1 ot 16 aBrycra 2019 r.).

1.3. OcHoBHbIE NOHSATUS U TEPMHUHBI.

B mpenmerHoMm craHmapre 1O XMMHU OCHOBHBIE IOHATHS W TEPMHHBI YIIOTPEOJSIOTCS B
CIICAYIOIIEM 3HAYCHUU:

[IpenmeTHBIid CTaHAAPT XHMHUYECKOTO OOpa3oBaHUS — ATO JOKYMEHT, 00eCHeunBarONIni
MOCTPOCHHE XUMHUYECKOTO 00pa30BaHUsI HA KOMIIETEHTHOCTHOM OCHOBE, PEIICHHS COIMATbHBIX
3ama4 oOmIecTBa W IOJydeHHUE OOpa30BaHHMA MO XWMHUHM yYallMMHUCS B IIKOJIAX HAa OCHOBE
JOCTH)KEHUH pe3yIbTaToB MO MPEIMETY.

bazosas yuebnas npozpamma — 3T0 HOPMATUBHBIN JOKYMEHT, KOTOPBIN JI€TaJbHO PACKPBIBAET
o0s13aTeNbHBIE TOCY/AIApPCTBEHHBIC (MHBApHAHTHBIE) KOMIIOHEHTHI COJEp)KaHHs OOydeHHs u
napaMeTpbl KauecTBa YCBOCHMsI y4eOHOro MaTepuala o npeAaMery 6asucHoro yueOHoOro IiaHa.
Omnpenensier 00beM, TOPSIOK W COAEp)KaHWE YUeOHOH IMCUIMIUIMHBI, a TakXKe MOPSI0K ee
npenojaBanus. Pexkomenayercss MuHucTepcTBOM 00pa3oBaHusi M Hayku KbIproI3ckoit
PecnyOnuky 1 HOCUT peKOMEHJaTeIbHbIN XapakTep.

Komnemenyuss — 3710 o00mm@as crnocoOHOCTh 4YeEJIOBEKAa CaMOCTOSITEIBHO HCIIOJIb30BATh
MOJTyYCHHBIC 3HAHMUS, PA3JIMYHBIC SJICMEHTBI 3HAHUHN U CIIOCOOBI JICSITEIbHOCTH B ONPECIICHHBIX
JUYHOCTHBIX U IPO(ECCUOHATIBHBIX CUTYAIIUSIX.
Komnemenmuocms — 3T0 conaiibHasi MIOTPEOHOCTh, HEOOXOIUMast TSI IOJITOTOBKH y4JaIluXcs K
IMMOJIYYCHHIO BBICOKHX PE3YJIbTATOB 3a CYUCT IIOJYUYCHHLIX HWMHU 3HAHUU B JIFOOOH CUTyaluu
(Y4eOHOM, TUYHOCTHOM U TPO(EeCCUOHATBbHAS ACITEIBHOCTH).
Xumudeckas KyJabTypOJIOTHYECKas KOMIIETEHTHOCTh — 3TO CIIOCOOHOCTh y4alluxcst CBOOOTHO
HCIIOJIB30BAaTh CBOU XHUMHYECCKUC 3HAHHA, YMCHHA B IIPOILIECCE JKU3HEHHON U HpaKTH‘-IeCKOfI
JeSITEIbHOCTH (B Y4€OHOM MPOIIECCe) Ha OCHOBE CBOCH OOINEKYJIbTYPHON KOMITCTEHIIHH.
ba3oBasi KOMNETEHTHOCTh M3MEPUMBIH pe3yabTaT MHOTO(YHKIMOHAIBHOTO 0O0pa30BaHUs,
ONpENeNIIEMbId  TI0  COI[MAILHOMY, TOCYJAapCTBEHHOMY, MNpPO(GECCHOHAIILHOMY  3aKasy,
peanu3yemMblii Ha OCHOBE Y4YEOHBIX NPEIMETOB W OCHOBAHHBIM Ha COIMAIHHOM OIBITE
oOyuaromierocs;
Kniouesass komnemenmnocms — 93TO H3MEpSEMble pPE3yJIbTaThl MHOTO()YHKIIMOHAILHOTO
o0pa3oBaHUs, OMPEACISIEMbI IO COIMAIBHOMY, TOCYIAAPCTBEHHOMY, NPO(hecCHOHAIEHOMY
9



3aKasy, peaJn3yeMblii Ha OCHOBE YUEOHBIXTPEIMETOB U 0a3UPYIOIUXCS HA COLUAIBHOM OIIbITE
yUaIIuXxcsl.

IIpeomemnas komnemenmnocms — 3T0 0ojiee MHIUBUAYaIIbHA, YEM KIIIOUYeBas KOMIIETEHLUs, U
OIpEe/ENAETCS KaK COBOKYIHOCTb pe€3y/lbTaTOB 3HAHMH Ha Marepuajax ONPEJesIEHHBIX
IPEMETOB.

VYyammecss 1o mnpeaMeTy XuMHs B 00m1eo0pa3oBaTeNbHOM MIKOJE JOJDKHBI - 007anaTh
CJICAYIOIIMMU OCHOBHBIMU KOMITETEHHOCTSAMU:

Huppopmayuonnas xomnemeHmnocms — 3TO TOTOBHOCTb K IUIAHMPOBAHUIO M peaNM3alUU
COOCTBEHHOW  JEATENIHOCTH,  JejaTb  apryMEHTUPOBAaHHbIE  BBIBOJbI,  HCIOJIb3Ys
MH(POPMALMOHHBIE UCTOYHUKHU C LENbIO MOMYyYeHUs 3HAHUH O COCTaBe, CTPOSHHUH, CBOWCTBAX U
IIPUMEHEHUH HEOPraHWYeCKUX M OpPraHMYeCKHX BEIIECTB HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YU€HHUs, IEPUOJUYECKON CUCTEMBbl XUMHUYECKHX JJIEMEHTOB, CTPOEHMSI aroMa, TEOPHUH
JIEKTPOJIUTUYECKON AMCCOLMAIMM, TEOPUs] CTPOECHUS BEIIECTB U OCHOBHBIX 3aKOHOMEPHOCTEH
IIPOTEKAHNS XUMUUECKHUX PEAKIIHII.

Coyuanbho-KOMMYHUKAMUBHAS. KOMNEMeHmMHOCMb — TOTOBHOCTb COIOCTABIJIATh COOCTBEHHOE
MHEHME, MO3UIHMI0 C MHTEpecaMM W MHEHUSAMM JpPYrUX Yy4yalluxcs IO OIpe/eleHHbIM
paccMaTpuBaeMbIM 3ajadaM  (Hampumep, NPUOOpEeTeHHe 3HAaHWH O COCTaBe, CTPOCHUH,
CBOWCTBaX, NMPUMEHEHUU HEOPraHMYECKHMX M OpPraHMYECKMX BEIIECTB, Ha OCHOBE ATOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, IEPUOJAUYECKON CUCTEMBI XUMUYECKUX DJIEMEHTOB, CTPOCHHE aTOMa,
TEOPUHM CTPOEHUS BEILECTB, TEOPUM DSICKTPUYECKOM JIUCCOLMAIMM U OCHOBHBIX 3aKOHOB
[IPOTEKAHNS XUMHUUECKUX PEAKIIUii).

Komnemenmnocmo — «Camoopeanuzayus u  paspeweHue npobrem» — TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TO3HAHMIO BEILECTB IO YETHIPEM COJEPKATEIbHBIM HAIIPABJIEHUSAM (COCTaB,
CTPOEHUE, CBOICTBA U IPUMEHEHNUE) U HA OCHOBE YEThIPEX TEOPETUUYECKHX KOHLEMIUNA aTOMHO-
MOJIEKYJIIPHOTO y4eHus, nepuoanueckoro .M. MenpaeneeBa, TEOpUHU DIEKTPOIUTUUYECKOU
JHMCCOLMAllMM, Ha OCHOBE TeopuM cTpoeHus A.M. byriaepoBa o cTpoeHHMM OpraHMYecKUX
BEIIECTB YMEHHE CAMOCTOSITENILHO MHCAaTh (POPMYJIIBI BEIIECTB MO BAJIEHTHOCTH, OMPENENATh X
COCTaB U ObITh TOTOBBIM K IPUMEHEHHUIO B )KU3HU;

[IpaBa yemoBeka — 3TO MIpaBa, KOTOPHIMU 00JaAAaeT KaXK/blil YEJOBEK B CHIIy TOTO, YTO OH
YeJIOBEK, HE3aBUCUMO OT HAlMOHAJIBHOCTH, TII0jJa, HAIMOHAJIBHOTO WM ATHUYECKOTO
MIPOUCXOXKACHHUS, 1IBETa KOXKHU, PEJIUTHH, SI3bIKa WM JIPYTHX XapakTepucTHUK. OHO BKIIOYAET B
KayecTBE OCHOBHBIX IpaB MpPaBO Ha XHU3Hb, HAa MUTaHHE, 00Opa3oBaHUE, pabOTy, 3/I0POBbE U
cBOOOY;

Aumponocucmemvbl — 3TO NMPOCTPAHCTBEHHOE JEJIEHUE Cpebl OOUTAaHUS YEJIOBEKa, CO3/IaHHOE
BO B3aMMO/ICHCTBUH YEJIOBEUECKOro O0IIECTBA C OKPYKAIOLIEH Cpesioi, - 3TO KUBask U OTKpbITas
CHCTEMa, olpesielisieMasi €€ HEMPEPbIBHBIM PAa3BUTHEM C IOMOIIbIO HAYYHBIX 3HAHUM U TEXHUKH.
Huckpumunayus (nat. discriminatio — «OTIU4KE», «000COOIEHNE») — OrpaHUYEHHUE TPaB U
cBO0O/ YeJoBEeKa W TpaXKJaHWHA W/WIK pa3IMYyHOE OTHOIICHHE K JIIOJISIM M COLMAIbHBIM
rpyImnam Mo KakoMy-JIn00 MpU3HaKY.

[Ipenynpexnaenue JUCKPUMHHALIMM —  NPEIOTBPALEHHE  BbIIIEYKa3aHHBIX CIOCOOOB
JTUCKPUMHHALIUY, €€ YCTPaHEHHE.

I'endepnoe pasencmeo — 3TO paBHBIM NMPABOBOM CTATyC KEHIIMH M MYKYUH U OJMHAKOBBIE
BO3MOYKHOCTH €ro peaju3aliM, I03BOJISIONINE JIIOJIM HE3aBUCUMO OT II0Jla CBOOOIHO
WCMOJIb30BaTh CBOM BO3MOYKHOCTH B MOJUTHYECKOW, SKOHOMHYECKOMU, TPYA0BOM, COIMATIBHOM,
COLIMAJILHOW U KYJBTYPHOH chepax Ku3Hu.

I'ennepHoe paBeHCTBO Ui IIKOJBHUKOB — 3TO IMPOLECC CIPaBeAJIMBOIO M BEXJIMBOIO
oOpalleHus C yJalIuMHUCs HE3aBUCUMO OT UX 10JIa B Ipolecce 00ydeHHUs.

Hnknozusnoe obpazosanue — 310 00ecnevyeHWe PaBHOTO JOCTyNa K OOpa30BaHUIO ISl BCEX
00yJaronuXxcsi ¢ y4eTOM MHOT000pa3usi 00pa30BaTEIbHBIX MOTPEOHOCTEH M WHIMBHIYATHHBIX
BO3MOKHOCTEM.

Hnkniozus — 3TO0 BKIIOYEHHE B 00pa3oBaHUE MpPU3HAHHWE HEOOXOJUMOCTH TpaHchopmanuu
IIKOJIBHOM KYJIBTYpPbI, MOJIUTUKUA U MPAKTUKH IS YA@BACTBOPEHHUS PasIMIHBIX norpeOHOCTeH



OTJENBbHBIX YyYalIUXCs, a TakKKe 3aJauyd yCTpaHeHUs OapbhepoB, JOMUHUPOBAHUS, HACUIIUS;
WMHKTI03MBHBIA TOIX0]T TIPEATIONaracT M3MEHEHHE COMATbHON U (DU3UYECKOM Cpelibl, KOTopas
JOJDKHA OBITH APYKETOOHOWH JOCTYITHOM /ISl BCEX.

bezonacnan obpazosamenvuas cpeda — 3T0 cpena, oOeCIEUUBAIOINIAs YCIOBUS OOydYCHHsI, B
KOTOPBIX BIIMSHUE BPEAHBIX WJIM ONACHBIX (PAKTOPOB HA OOYYAIOMIMXCS MCKIFOUEHO WU
YPOBEHb UX BO3CHCTBHUS HE MTPEBBINIACT YCTAHOBICHHBIX HOPM.

Quzuueckass  6e30nAcHOCMb  OTHOCUTCS K  3alllUIIEHHBIM  3JaHUSIM, COOPY>KEHUSM,
nH(ppacTpyKType, 6€301MaCHOCTH, AHTUTEPPOPUCTUUECKOMN 3aIUTE.

Oxronocuueckas 6Oe30nacHocms BKIIOYACT PETYJIHPOBAHHE BOMPOCOB JIMKBUAAIMUA PHUCKOB
XUMHUYECKOTO 3arpsi3HEHHs 00111e00pa3oBaTeIbHBIX OPraHU3aIlui.

[lcuxonorudeckass u wWHGOPMAIMOHHAS OE30MAaCHOCTh BKJIIOYAeT B Ce0S MHHHMH3AIHIO
pa3auYHbIX (OpPM  HACHIIWSA, OpraHHM3AIMI0 TOJCPAHTHOM, HEHACWUJIBCTBEHHON CpEIbl,
CIOCOOCTBYIOMICH PAa3BUTHIO JIMYHOCTH, & TAKXKE 3AIIUTY OT HH(POPMAITMOHHBIX PHUCKOB.
buotnyeckas peryisanus OKpyKarwlied cpeabl. BbDKHBaHHME 4YeIOBEKa 3aBUCHT  OT
BOCCTAHOBJICHHSI €CTECTBCHHOW OWOTHI Ha TEPPUTOPHUSAX, ITOCTATOYHBIX IS TMOMAJEPKAHUS
CIIOCOOHOCTH PEryJIMpOBaTh OKPYXKAIOIIYIO Cpely B riiodaibHOM Maciitade. [lepBocteneHHon
IKOJIOTHYECKON 3a/Jadeii denoBedYecTBa CIEAYET CUUTATh COXPAHCHHE W BOCCTAaHOBIICHHE
€CTECTBEHHOM OMOTHI.
«3enenvie Hasvikuy («green skillsy) — 310 3HaHUSI, HEOOXOAUMBIE IS OBIAJCHUS YKOJIOTUYECKU
YUCTBIM 00pa3oM >KHM3HH, JUIS Pa3BUTHUS M IMOIJEPKKH YCTOWYMBOTO U pecypcocOeperaromero
o0I1IeCcTBa, /IS BBIABICHUS, PEIICHUS M MPEIOTBPALICHUS SKOJIOTHYECKHUX MPoOJIeM, IICHHOCTEH
W OTHOIIECHWH. VICIoib30BaHUE OKpPYXKAMOIIEH Cpeasl I TOro, 4ToOBI clenath ee Oolee
AKOJIOTUYHOM, 3HEpProdhdeKkTuBHOM U 0E30MaCHOM, SBISETCS KIIIOUOM K yCIeXy M ObICTpOMY
MEePEeX0/1y K TII00aTbHOMN «3EJICHON SKOHOMUKE» ISl BBDKUBAHUS YEJIOBEUCCTBA.
«3enenas OKOHOMUKAY —  HHU3KOYIJIEpOJHA,
pecypcocOeperaromniasi  UCOLUMAIBHO MHKIIFO3WBHAs dKOHOMHUKA. B «3eneHon»
9KOHOMHKE POCT 3aHATOCTH U JOXOJOB OOYCIIOBJIICH rOCYIapCTBEHHBIMH M YaCTHBIMU
WHBECTULIUSMH B TAKYIO SKOHOMUYECKYIO NESITeIbHOCTh, UHPPACTPYKTYPY U
AKTHUBEL. Onn COKPAIIAIOTBEIOPOCH! YTIIepo/a u
3arpsi3HeHNE, MOBBIMAIT 3(P(HEKTUBHOCTH HCIIOIB30BAHMS SHEPTUU U PECYPCOB U
MPEeIOTBPALAIOT yTpaTy OMopa3Hoo0pa3us U 3KOCUCTEMHBIX YCIYT.
Ecmecmeennonayunoe muvluiienue — 3T0 00IIee W KOCBEHHOE IMPEICTABICHHE O SIBICHUSX
npupoabl. OHO (hopMHpyeTCss U pa3BUBAETCS HA OCHOBE TUAICKTHUSCKUX CBSI3EH CTPYKTYPHBIX
KOMITIOHEHTOB  (PU3MYECKOro, XHMHUYECKOTO U OHOJOTHYECKOrOo 3HAHUs, IS KOTOPOTo
XapaKTepHO TMPEBpalleHUue TPEIMETHBIX pPEaTbHOCTEH B pa3IUYHBIE BO3MOXHBIC MOJICIH
(oOpa3Hble, CAMBOIUYECKHUE, TOTUIECKHE U JIP.).
N300paxkeHne OKPYKAIOMIETO0 MHpPa — €CTh OTPaKCHHWE OKPYKAIOIIEr0o MUpa B CO3HAHUU
yeoBeKa U 00IECTBEHHOIO CO3HAHUS.
STEM - science, technology, engineering and mathematics - amo aéopesuamypa oznauaem
mepmMuH, OMHOCAWUICA K aAKAOEMUUECKUM OUCUUNIUHAM: eCHeCmeeHHble HAYKU,
MEXHON02UU, UHIHCEHEPUS U MAMEMAMUKA.
DYHKYUOHAILHASL 2PAMOMHOCMb — YMEHHE WCIIONh30BaTh 3HAHWS, HABBIKM B IpOIECCe
oOyueHus [UIsl peUIeHHs] TPAKTUYECKUX ¢ JKU3HEHHBIX 3aJady B Pa3IUYHBIX cdepax
YeJIOBEUECKOMN IEITENLHOCTH, OOIIEHNS U COLMAIBLHBLIX OTHOILIEHHUIA.
Ecmecmeennonayunas epamomnocms — CIIOCOOHOCTH BBISBIISATH MPOOTIEMBI B peambHBIX
CUTYaITUSAX C HCIOJB30BAaHUEM €CTECTBEHHOHAYYHBIX 3HAHHWH, KOTOpPhIE MOXXHO H3yd4aTh M
YTOYHSTh C TIOMOIIBI0 HAYYHBIX METOJIOB, MPUBOJAS K BHIBOJIaM Ha OCHOBE HAOIIOACHWIA U
AKCIIEPUMEHTOB. OTH BBIBOJBI CUUTAOTCS HEOOXOIUMBIMH JIJISI TTOHHUMAHHS OKPYKAIOIIETO
MHUpa, U3MEHEHUS B HEM B PE3yJIbTaTe ACSITETbHOCTH YeIOBEKa M MPUHUMATh COOTBETCTBYIOIIUE
peIICHUS.

KauectBo C€CTCCTBCHHO-HAYYHOT'O O6pa3OBaHI/I$I CTCIICHDb COOTBCTCTBHA PE3YyJIbTATOB
O6pa30BaHI/I$I pe3yiibTataM, OXHUJIACMbIM OT pPa3IMYBbIX Cy6’LeKTOB 06pa3013aH1/151 (yqamnxc;l,



yuuTeneil, poaurtenei, paboTonareneil, Bcero oOIIECTBa) WJIM MOCTaBIEHHBIM HMH
00pa3oBaTeIbHBIM LIEISIM U 3a]1a4aM.

OOBbekTHAst MOJICITb TIPEIICTABIISIET COO0H CXeMaTH4IeCKOe N300paxeHue (uarpaMmbl, TaOIUIIbI),
IIOKa3bIBAIOLIEE CYLIECTBEHHbIE IPU3HAKU IPUPOHBIX O0BEKTOB.

Oo6pazoBanue s ycroitunBoro pa3sutus (OYP) — 3T0 oiuH M3 MHCTPYMEHTOB pealH3aluu
KOHIIETILUY YCTOWYMBOIO PAa3BUTHUSA, IPoLiecC 00yUeHHsI IPUHATHIO PELICHUs HEOOXO0AUMBIE JUIs
o0ecreyeHns: JOITOCPOYHOTO OyIyIIero SKOHOMHUKHU, OKPYKAIOLIEH Cpepl U paBEHCTBA BCEX
co0O1IECTB, a TaKXe Mpolecc 00yuyeHHs pa3BUTHIO OPUEHTHUPOBAHHOIO Ha Oyylllee MbIIIICHHUS.
Ilo3nanue npeacrapisieT coOOl COBOKYIHOCTh IICUXUYECKUX MTPOLIECCOB,IPOLIEYp U CIIOCOO0B
npuodperenus, 00paboTKH, KOAUPOBAHUS U XPAaHEHUS 3HAHUHO SBJICHUAX U 3aKOHAX
O00BEKTHBHOTO MHPA, CO3JaHHsI HJICANIbHBIX IJIAHOB PaOOThI M OOLICHUS, CO3/1aHUS 3HAKOBO-
CUMBOJIMYECKHX cucTeM. [lo3HaHue — BKJIIOYaeT B ce0sl BOCIPUATHE, OTpaXKeHHUE, POPMUPOBAHUE
MOHATHUH, MBIIIUIEHUE, BOOOPAKEHUE H T. [I.

Pecypcoaghgpexmusrnocmov ciocoOHOCTB TOCTUTATh MAKCUMAJIBHBIX PE3YJIbTATOB C HAMMEHBIIUMHU
YCUJIMSIMH 11 9KOHOMHH BO3MOKHOCTEHHIIMMATEpUATbHBIX (PMHAHCOBBIX U BPEMEHHBIX PECYPCOB,
SHEPIUH, 3710pPOBbs

IIPEICTaBISOINX HEHHOCTD JJIs INYHOCTU U 00I1eCTBa.

Camoco3nanue — 3TO W3y4YeHUE COOCTBEHHBIX TICHUXMYECKHMX MU (DU3MUYECKHX OCOOCHHOCTEH,
CaMOOLIYIIECHHUE.

TexHoreHHass cpena HpeaCTaBIsieT COOOH COBOKYNHOCTb IPOMBILIUIEHHBIX NPEANpPUATHH,
TOPOJACKMX YJIHI, JIOPOT, TPAHCIIOPTHBIX M KOMMYHHKALMOHHBIX CETeH, 00pa3ylolMX Cpeay
OOUTaHNs )KUBBIX OPTaHU3MOB.

Yemoiiuusoe pazeumue (YP) — 3T0 MOJAENb B3aUMOJICHCTBHUS YEJIOBEKA M IPHUPOJIBI,
UCIIONB30BaHUs pecypcoB. [Ipu 3ToM HE0OXOAMMO YIOBIETBOPSATH MOTPEOHOCTH HBIHEIIHETO
MIOKOJICHUSI M HE JIMIIATh OyIyIIMX MOKOJIEHUH TaKUX BO3MOXHOCTEH. Y CTOWYMBOE pa3BUTHE B
OCHOBHOM COCTOMUT W3 TPEX OCHOBHBIX KOMIIOHEHTOB: 3KOHOMHYECKOI0, SKOJIOIMYECKOro U
couuanbHoro. MupoBble auzaepbl, B ToM uucie Ksipreisckas PecrnyOnuka, coriacoBaiu
noBecTKy JHs 10 2030 roga u 17 neneit B o61actu ycTOMYNUBOIrO pa3BUTHS.

[enin OOH B o6mactu ycroiuuBoro paszsutus (LIYP) mpusBanbl omnpenenuts Tiao0anbHYIO
noBecTKy 1HA B oOnactu pa3Butus. K 2030 rogy mpenocTaBuUTh BCEM Yy4allUMCs 3HaHUS U
HaBBbIKM, HEOOXOAMMBIE Ui COJCHCTBHUSA YCTOMUMBOMY pa3BUTHIO, BKJIOYas YCTOWYMBOE
pa3BuUTHE, ITpaBa Y€JIOBEKA, T€HIEPHOE PaBEHCTBO, IPOJABUKEHHUE KYJIbTYpbl MUpa U HEHACUIIHS,
rno0anbHOE TPaXJIaHCTBO U MOHUMAaHHE IIEHHOCTU 00pa30BaHMUs.

Coyuanvno-smoyuonanvnoe pazeumue 370 (HOPMHUPOBAHHE Yy HIKOJIBHUKOB OCO3HAHHOTO
HMOLMOHAIBHO-TIOJIOKUTEIILHOTO OTHOIIEHHUsS K ce0e, APYruM JIIOJSM, OKpYXKarolleMy MHpY,
YMEHHE CIpaBJISIThCS CO CBOMM M UYKHUM OMOLMOHAJIBHBIM COCTOSIHMEM, a TaKke
(dbopMHpOBaHKE COLTMATIBHO 3HAYUMBbIX HABBIKOB ITOBE/ICHUS B OOIIECTBE.

Conumanuzamusi — (y1ar. socialis — OOIIECTBEHHBI) YCBOCHHME W TIOTJIONICHHE YEJIOBEKOM
COLIMAJILHOTO ONbITa B OOIIECTBE Yepe3 OOIIeHHe U JAEATeIbHOCTh U TPUMEHEHHE ero K
COOCTBEHHOMY TIOBeJIeHUI0. Hanmpumep, KyabTypHOE MOBEACHHE JIFOJICH SBISCTCS PE3yIbTaTOM
COLIMATN3aIUH.

Coyuanvuas aoanmayus — 3TO TPUCIIOCOOTICHUE YeTI0BEeKa K N3MEHSIONICHCS COIIMATBHON cpere,
MpUBBIKAHWE K HOBOW rpymnme. Hampumep, korga 4enoBeK MHPUXOJUT B HOBOE 3aBEICHHE,
HAJIaAXXMUBACT TaM OTHOLICHUS C JIFOJAbMMU, ITPUBBIKACT K HOPMaM I'PYIIIIBIL.

Coyuanvuas uHKIIO3Us — 3TO TIpOLECC, TPEOYIOIMMHA COOTBETCTBYIOIIMX YCHIIUH  JUIs
JOCTHKEHHS PaBHBIX BO3MOKHOCTEH, HE3aBHCUMO OT T10J1a, BO3PACTa, COLUATBHOTO MOJIOKEHUS,
O6p330BaHI/I5I, STHUYECKOU MNPUHATJICIKHOCTHU, JIA TOTIO, 4TOOBI IIOJJHOILICHHO U AaKTHUBHO
y4acTBOBATh B MPUHATUU PEIICHHUI BO BceX chepax >KU3HHU.

Coyuanvuas 3awuma — SKOHOMHYECKHE, COIMAIBHBICE W TPABOBHIC TapaHTHH 3alllUTHl |
peau3anuu npaB U cBOOOI AE€BOUYEK/MATBLYUKOB, 00ECIICUSHHS IOCTOWHOTO YPOBHSI JKU3HH.
ConmanbHas pojib — HaJMYWE OIPEISIIEHHOTO TOJOXEHHUS B OOIIecTBe, HANPUMEp, YIUTEIs,
PYKOBOAUTEIIA, pOAUTEIA, YICHUKA U T. 1. HOHHTI/IG, PR CBIBAIOIICC XAPAKTCPUCTHKHU YCIIOBCKA,



UTPAIOLLIETO POJIb.

Konnenmusi 31eKTpOHHOrO 00pa3oBaHMs MPEACTaBICHA KakK TEOpEeTHYecKas OCHOBa IS
OpraHu3alil HOBOI'O KOHTEHTA. JIOKYMEHT, ONMCBHIBAIOLIUI 3JE€MEHThI, CBA3M M OTHOLICHU,
OCHOBHBIE ITPOIECCHl U (DYHKIIMM B UHTEPAKTHUBHOM, BU3YaJIbHOM, aHUMUPOBAHHOW CHCTEME.
IlnppoBoe oOpazoBanume — 53T0 (Gopma 00pa30BaTENBHBIX MAEATENBHOCTb Ul Iepelade
CUCTEMATU3UPOBAaHHBIX 3HAHUW M HABBIKOB, COJEP)KAlLUil OCHOBHBIC HAIPABIICHUS Pa3BUTHS
3JIEKTPOHHOI'0 O0yUYEeHHUS.

DJIeKTPOHHOE 00y4YeHHe — STO IPEIOCTABICHUE CHEIHATM3UPOBAHHOTO O00OpPYIOBAHUS WIIH
IIPOrPaMMHOI0 OOECIeUYeHUs, UCIOIb3yeMOro B OOpa30BaHUM, M 3aMEHa OyMaXKHBIX KHHUT.
DNeKTpoHHOE O00ydeHME yaydllaT CaMOCO3HAHWE Yy4Yalluxcs W NPUBEAYT K JIMYHOCTHOMY
pocTy.

DJIEKTPOHHAsi MOJeJb — 3TO IPaKTUYeCKas MOJENb, OCHOBaHHasT Ha TEOPETUUYECKOM
COJZIEpKAHUU; pa3Mep MM KOJIMYECTBO H3rOTaBIMBaeMON Belld. B 3aBUCMMOCTH OT TeMbl
BO3MO>KHO OITMCAHUE OOBEKTOB B BUJIE CXEMbI UJIU PUCYHKA.

DJIEKTPOHHBIN  y4eOHBIH MaTepHaJ  TMPEACTABISIET COOOM  CaMOOPTaHU3YIOIIHUNUCS
AJIEKTPOHHBIN YUEOHBII MAKET Ha OCHOBE 3aIlJIJaHUPOBAHHBIX YPOKOB.

N3meHeHne KIUMaTa — 3TO M3MEHEHHUE KJIMMaTa 3eMJIM WM HEKOTOpBIX €€ pernoHoB. OH
IIPEJICTaBIEH CTATUCTUUECKU TOUYHBIMHU OTKJIOHEHUSIMHU MOTOJHBIX YCIOBHM OT IECATUIIETUH /10
MWIIHOHOB JieT. [loMMMO ycpelHEHHBIX HM3MEHEHUI MeTeonoKa3aTeseii, OH Y4YMUThIBAET
U3MEHEHHUs IIOBTOPSEMOCTH OKCTPEMAIbHBIX MOTOAHBIX sBiIeHMHA. Hayka, wusyuaromas
U3MEHEHME KIuMarta, Has3blBaeTcd naneokaumamonocueti. [IpuuuHON W3MEHEHHs KIMMara
SBJIAIOTCSL JTUHAMUYECKHE IPOLECChl Ha 3emile, BHELIHHE BO3JIEHCTBUS, TAaKHE KaK BOJIHBI
MHTEHCUBHOCTH COJIHEYHOT'O M3JTyYCHHMs, a TAKXKE JAEATEIbHOCTDb YeJIOBEKa B OpKaiien

nepcnekTuBe. HeiHemnee n3amMenenne kaumara (B cropony noremienust CoitHIla)Ha3bIBACTCS
«r00ANBHBIM MTOTETUICHUEM.

PA3AEJI II. KOHUEIINUA TIPEIMETA
Llenpto oOIIEr0 XMMHUYECKOTO OOpa30BaHMUS B IIKOJE SBISIETCS MPEAOCTaBICHHE BCEM
KaueCTBEHHOro 00pa3oBaHus AJsi (GOPMHUPOBAHMS 3HAHUN W KOMIIETEHIMH, HEOOXOAMMBIX IS
YCTOMYMBOTO Pa3BUTHS U JAOCTYIA K HEMIPEPHIBHOMY 00Pa30BaHHUIO.
2.1. eau u 3a1a4u U3yYeHHsT MpPeIMeTa XHMHSA
Hean npeamera XuMHMHU: JOOUTHCSA, YTOOBI yYalIUNCAd HAy4YWICS U3y4aTh W OIUCHIBATH
BO3HUKHOBEHHE (KPYrOBOPOT) BEIIECTB B NPHUPOAEC M TEXHOTCHHOM MHPE Ha OCHOBE OOIIUX
XUMUYECKUX 3aKOHOB M 3aKOHOMEPHOCTEW, OBJIAJIe]T HABBIKAMHU PAIMOHAIBLHOTO U 0€30MacHOr0
WCIONIb30BAaHUSl XMUMHYECKUX TEXHOJOTMH U TPOAYKTOB B PAa3jIMYHBIX O0ONAcTsIX IKU3HH,
(dhopMHpOBaHHE OCHOB €IMHOTO U COBPEMEHHOTO HAyYHOTO MUPOBO33peHud. [locTaBieHHbIE BBIIIE
L[EJTH PEANU3YIOTCS YePe3 OCHOBHbLE 3A0ayl NpeoMema Xumuu.

3aga4yu npeagMera XMMHH:

KoruutuBHbIe (MO3HABaTEIbHBIE).
Yuamuiics:
MMOHUMAET, YTO COCTaB, CTPOCHHUE M MPEBPAIeHNE TTPOCTHIX BEIIECTB U UX COCTUHEHUM B CHCTEME
YKUBOW W HEKUBOUW IPHUPOIBI B MUPE OCHOBAHBI HA 3aKOHOMEPHOCTSX
MPU3HAET HEOOXOIUMOCTh 3HAKOMHTHCS C PA3JIMUYHBIMU XUMHUYECKUMHU TPOIEcCCaMy (XUMUYECKas
TEXHOJIOTUSI) TIPU TONYYCHHH BeEmIeCTB (METaJIOB, TUIACTMACC, MHUHEpaIbHBIX yI0OpEeHHH,
JIEKApCTBEHHBIX CPEJICTB U JIp.);
M3Yy4aeT pazUYHble XUMHYECKHE TNPEBpAlICHUs s TOTYYeHHUS HEOOXOIMMBIX BELIECTB C
3aJJaHHBIMH CBOMCTBaMH (METaJJIOB, MJIACTMACC, MUHEPAIbHBIXY1I00pEHUH, JIEKapCTB U T.1.),
-pacrio3HaeT BEIIeCTBa, M3ydast UX CBOMCTBA U MPUMEHEHHNE BEIIECTB B HAPOJHOM XO3SIICTBE;

crocobeH OLCHUTHh PUCKU U MPECAYHPCAUTH BO3MOXKHBIC ITOCICACTBUSA HMCIIOJB30BaHUA BCIICCTB U
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TEXHOJIOTHH, KOTOPbIE HAHOCAT BPEJl 3J0POBBIO UEJIOBEKA U OKPYXKAIOILIEH cpee.
IloBenenueckue.
Yyamuiics:
BJIAJICET HABBIKAMHU pAlMOHAIBHOTO M ©O€30MacHOr0 HCIOJIb30BAHUS TPUPOIHBIX BEUIECTB U
MPOAYKTOB TEXHOJIOTUI B TPAKTUYECKOU JIEATEIBHOCTH;
IIPUMEHSAET IMOJYYEHHbIE 3HAHUS IPU IMPOBEACHUU XUMUYECKHUX IPOLECCOB, HE MPUUYHUHSIOLIUX
BpeZia 3J0pPOBbIO YEJIOBEKA U OKPYKAIOLIEH CpeJIe;
MMOHUMAIOT COBPEMEHHbIE KOJIOTHYECKUE MPOOIEMbl, I3MEHEHUE KINMATa;
MIPOSIBJISIET UYTKOE OTHOLIEHUE K IPUPOJIE U HABBIKU 3€JICHON SKOHOMUKH;

[IpenMeTHBI cTaHAAPT OOecieunBaeT (OPMUPOBAHUE JIMYHOCTHO —TPaXKTaHCKUX Ka4eCTB
ydauuecs OpUEHTUPOBAHHBIX Ha CIEAYIOIIUE HEHHOCTH.
IlenHoCTHBIE.
Yyamuiics:
- OEpe’KHO OTHOCUTCS K KyJIbTYPHOMY HAcCJIeIUI0 Kak 3moca MaHac U mpUpOIHBIM pecypcam
Ksipreizcrana

-ACMOHCTPUPYCT IOHUMAHNC r100aabHBIX B3aHMOCBHSGﬁ;
- YMECT 4YBCTBOBATH U IPUHUMATh HCHHOCTHU MOPAJIN U KYJIbTYPBHI;

- HapsAay ¢ HIOHUMAaHUAM I'PAXKIaHCKUX IIPaB 3HACT YTO HpaBCTBeHHI)If/i CMBICIJI CBO60I[I)I

HEPa3pbIBHO CBA3aH C OTBETCTBEHHOCTHIO;
- OBJIAJICBAET KYJbTYPHBIMU U JYXOBHBIMU LIEHHOCTSIMU CBOEW CTpaHbl Kak smoca MaHnac u
HapoJIOB MUpPa KAaK OCHOBBI TOJIGPAHTHOT'O TOBEACHHUS B OOIIECTBEHHOW , MOJUTHYECKON U

Ky.]'H:TypHOﬁ JKHU3HU, 'CﬂeﬂyeT [IpyuHLOUIIaM YCTOﬁqHBOFO pa3sBUTHA IIPUPOILI, 0e30macHOCTH
KHU3HCOACATCIIbHOCTH,
-OCO3HACT PUCKHU U BIMAHUA XUMUUCCKHUX TEXHOJIOTHH Ha OICPCIKCHUEC HCTaTUBHBIX HBHCHHﬁ;

- UCIIOJIB3YCT YCBOCHHBIC 3HAHUS O XHUMHYCCKOMN KapTHUHC MUpa IIPH YTCHUHN 3110Ca Manaca u
HU3YUCHUU CMCKHBIX CCTCCTBCHHO HAYYHLIX MTPCIMETOB

-BIIaieeT HUPPOBON U METUHHO-UH(OPMAIIMIOHHON IPaMOTHOCTBIO.
- obecrieueH paBHOLIEHHBIM (06a30BbIM) JOCTYIHBIM XUMHUYECKUM 00pa30BaHUWEM HaNpUHIUIAX
MHKJIIO3UBHOCTHU M T€HJIEPHOTO PABEHCTBA;

- (hopMUPYIOT HABBIKAMU €CaMO0OOpa30BaHMUsl, CAMOIIO3HAHUS U CAMOPAa3BUTHSL.
XuMus pa3BUBAETCS BMECTE CO CMEKHBIMU NpeaAMeTaMu (Oronoruei,pu3nkon,
reorpadueit, acTpOHOMHUEH ).

2.2. MeTo0/10Tusl MOCTPOEHUsI MPeAMeTa XuMHSA

XuMHUsl Kak TpeIMeT H3ydeHuss B 001eo0pa3oBaTENbHON IIKOJE MPEICTaBiIsieT Co0Oi
Z[I/II[aKTI/I‘-ICCKI/Iﬁ OKBUBAJICHT HaYI(I/I XHUMMUA, CO31aHHaA C yLIeTOM B03paCTHI)IX 158
MCUX0(U3HOJOTHUYECKUX OCOOCHHOCTEH yJaluxcsi, ypOBHS UX YCBOCHHS, LIeJIeH U 3a/1ad.

[Ipn co3maHum Hay4yHBIX OCHOB Ipoliecca OOy4eHHs HEOOXOIMMO ONMUPATHCA Ha 3aKOHbI
¢dunocopun u ncuxonoruu (mo3HaBanue). [Ipexme Bcero, ydenwe ecthb oOyueHue. C HaydHOU
TOYKHN 3peHI/I${ Hpe}ICTaBHeHI/Iﬂ geJioBeyecTna O MI/Ipe B IICJIOM CXOXWU. HOBTOMY OJHUM U3 TJIaBHBIX
BONPOCOB (prstocouu SBISETCS MOSBICHUE MeopemuiecKux 3Hanuli B MO3TY 4eIOBeKa.

Imnupuyeckoe 3uanue GOPMUPYETCS IMTyTEM HAOIIOJACHUS 32 OKPYXKAIOIICH cpeoi. 3HaHUS,
KOTOpbIE€ HEBO3MOXHO HAONIOAATh Jla)Ke C IMOMOIINBID OPraHOB YYBCTB ueJOBEKa, (OPMHUPYIOTCS
HOCpeHCTBOM HOSHaBaTeJ'II)HOI\/'I NCATCIIBHOCTH. 3}1601) y'-IeHI/IH U TII0O3HAHUA HpI/IHI/IMa}OTCH B
MICUXOJIOTHH KaK CPEACTBO OOydeHHs. B pe3ynpraTe NesSTENHHOCTH MO MOHUMAHHUIO M MO3HAHUIO
COJIEp)KaHUsT POXKTACTCA CcoJepkareiabHoe OTHOomeHue. CTpyKTypa JESITeIbHOCTH YYalerocs
CHOoCcOOHA CHCTEMAaTH3UPOBATh 3HAHMS. B pe3ynbrare co3aaeTcs CUCTEMHBINA MOAXOJ K EHCTBUIO.

[Ipu pa3paboTke MpeaMETHOr0 CTaHJapTa MO0 XMMHUU HCIOIb30BAINUCH CUCEMHO-CIMPYKIMYPHbILL U
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cooepaicamenbHO-0esimelbHOCMHOL N00X00bl K U3yYEHUIO €AMHOT0 TEeIarornyeckoro mnpoiecca B
CO3JIaHUU TIPEAMETA.

CHCTEeMHO-CTPYKTYPHBIH TMOAXO0J IIOMOTaeT pacCMOTPETh COJEpPKAHWE 3HAHUS  Kak
CHUCTEMY, TOMOTAeT OIPEICIUTh CBS3U. 3J€Ch BCE METOAUYECKHE KATErOpPHUH PACCMOTPEHBI C
MO3HIIMKA 00pa30BaTEIbHBIX, BOCITUTATEIBHBIX U PA3BUBAIOIINX () YHKIIUM.

B  comep:kaTeIbHO-IEATEJbHOCTHOM  MOAXO0Ae  Yy4eOHO-BOCIIHUTATEIBHBIH  TpOIecc
paccMaTpUBAETCS KaK COBMECTHAsl JEATEIIbHOCTh YUMUTENsl M YYEHUKA. BO-TIEpBBIX, 3TO O3HAYAET
HAy4YuTh YYalluXCs OBJIaJieBaTh OCHOBAMHM HAyKH, a BO-BTOPBIX, 3TO 3HAYUT HAYYUTh Yy4alllUXCA
MeToAaM o0yudeHus:, Tpyaa u no3Hanus. CoaepxaTesIbHbIA MOAX0/1 BKIOYACT KOMIETEHTHOCTHYIO
00pa3oBaTeNbHYIONAPATUTMY, BCE KOMIIOHEHTHI ITO3HABATEIIPHON JIEATEILHOCTH.

IkonpHBIA KypC XMMHH OXBAaTHIBAET TOT 00bEM XMMHUYECKUX 3HAHUH, KOTOPBIH HEOOX0IuM
uisi GOPMHUPOBAHUS B CO3HAHMHM IIKOJBHUKOB «XMMHYECKOW KapTUHBI MHPa». XUMHUYECKOE
oOpa3oBaHHe HEOOXOAMMO yyammuMmcs I (OPMUPOBAHUS TMOHUMAHHS BAXKHOCTH XHUMHUU B
pPEIICHUU DKOJIOTHYECKUX, CHIPhEBBIX, SHEPIETHUYCCKHX, NHUIICBBIX M MEIUIIMHCKUX MpolemM
YeJIOBEUECTBA.

Dopma yuednoii deamenbHocmu, c1e0yOuan.

- HAY4YUTb YUTATh NPCIAMETHI: O BCHICCTBAX U XUMHWYCCKUX PCAKIUAX

- HAY4UTh pabOTaTh C MATEPHAIBHBIMUA MOJACISIMU: MOJIEIN MOJIEKYJ M KPUCTATITMUECKIX
PEIIeTOK;

- HAY4UTh PabOTATh 110 3HAKOMBIM MOJICIISIM: XMMUYECKUM (DOpMYyIiaM H ypaBHEHUSIMPEAKILIUi;
- HAY4UTb PaOOTHI IO PEHICHHIO 33/1a4.

2.3. lIpenMeTHBIE KOMIETEHTHOCTH

IIpeaMeTHbIe KOMIETEHTHOCTH XHMHYECKOI0 O0Opa30BaHMsl — 4YacTHblE KOMIIETEHTHOCTH
OTHOCHUTEJIbHO KJIFOUEBBIX KOMIIETEHTHOCTEH, ONPEIEIIAIOTCS Kak Ha0op pe3ysbTaToB XMMHUUECKOIO
o0Opa3oBaHus. OTO yMEHHE Yydyalluxcs CBOOOJHO UCIOJIb30BaTh B CBOEH IPaKTHUECKON
NESTeTHbHOCTH XUMUYECKUX 3HAHUW, YMEHUH 1 HABBIKOB, )KU3HEHHOT'O OTIBITA.

CTpyKTypHBbIe 3JIeMeHThl HpeJAMETHbIX KOMIIETEHTHOCTEN:

- PacKphITHE CYLITHOCTH XUMUYECKHX SBJICHUM;

- oOBsicCHEHHE (pellleHne) C HAYYHOM TOYKM 3PEHUS XHMMUYECKUX SBJICHUH [0 COCTaBy U
CTPOCHHIO BEILECTB;

- MIPUMEHEHHE HayUHBIX JOKa3aTeIbCTB MPU U3YUEHUH BEIECTB MXUMUUECKUX PEeaKIUi.
Komnemenmnocms  packpvimusi  cywyHoCcmu — XUMUYECKUX — A6IeHUll  ONPEACNSeT CUTYaIulo,

PaCKpBIBAIOLIYIO CYIIHOCTh XUMUYECKUX SIBICHUH ¢ HAYYHOM TOUKU 3PEHUS.

Komnemenmuocmv obvsacHeHus (peuwieHusi) ¢ HAy4yHOU MOUKU 3PEHUs XUMUYECKUX S18NeHUll No
cocmagy u cmpoenuio. JIist pacKpbITUS CYIIIHOCTH XUMHYECKUX SIBJICHUN C HAYYHOW TOYKHU 3pEHUS
ONMPAIOTCS HA TEOPUHU (ATOMHO- MOJIEKYJISIPHON TEOPHIO CTPOCHUS BEIECTBAa) 3aKOHBI (3aKOH
MIOCTOSIHCTBA COCTaBa BELIECTBA, 3aKOH COXPAHEHHS MacChl BEIIECTBA).

Ipumenenue nayunvix 0oKasamenbcme (Memooos) npu Usy4eHuy 6ewecms U XUMU4ecKux peaxkyu.
XHWMHYECKHE HCCIIEN0BATEIBCKUE METOJBl U3YYEHHs BEIECTB XUMHYECKMX pEaKLUN: OCBAaUBAET
MaTepHal uepes3 JIeMOHCTPALMOHHBIN SKCIIEPUMEHT, J1aOOpaTOPHBII OMBIT, TPAKTUYECKYIO paboTYy.

2.4. CBs3b KJIIOYEBBIX U MPeIMeTHbIX KOMIeTeH Ml

IIpenmMeTHble KOMIETEHTHOCTH 1O XUMUU (YMEHHE PACKPBITh 3HAYEHHE XMMHYECKHUX SIBICHUH,
HAayYHOE OCBOCHHE (pelIeHHe) XWMHUYECKUX SBICHMH IO COCTaBy M CTPOCHMIO BEIECTB,
MIPUMEHEHHE Hay4yHBIX JO0Ka3aTelIbCTB IPH HM3YyYEHUH BEIIECTB W XHMHUYECKHUX peaklHil) u
KJI0YeBble  KOMIIETEHTHOCTH  (MHPOpPMALMOHHbBIE,  COLMAIbHbIE, = KOMMYHUKaTHBHBIE,
caMOOpraHu3alus ¥ pelieHue MpodieM) OCYUIECTBISIOTCS CIEAYIOUMMU HHCTPYMEHTaMHU:
MHTEPAKTUBHBIE METO/bl; XUMUYECKUE JEMOHCTPALIMOHHBIE IKCIIEPUMEHTHI; XUMUYECKHE 3aJ1a4l U
yIpaXHEHUS.
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Tabnuma 4. CBs3b KJIOYEBBIX U MPEeIMETHBIX KOMIETEHTHOCTEI

SIBIICHHI,

KiroueBble Kommnerenr- Hocth  |[[IpeamerHas XapakrepucTuka
KOMIIETEHTHOCTH ¢GopMupoBaHM 51 |KOMIIETEHTHOCTH KOMIIETEHTHOCTH
eCTeCTBEHHO- XUMHYECKOIo
HAY4YHOT0 o0pa3zoBaHusi
o0pa3oBaHus
1. Ilo3nanme wu |PackpsiTue CYLIHOCTH[Y YEHUK:
NupopmanmoH- Hasg  [yMEHHE CTaBUTh  [XMMHUYECKUX SIBJICHUM. -OIIPENIEIIAET
KOMIIETEHTHOCTh HAay4HbIE BOIIPOCHI. CUTYALHIO, HAy4YHO
[PACKPBIBAIOIILYIO
BHAYCHUE XHMHUYCCKHUX
SIBIICHHIA,
-OMpPEIEIIAECT KJIIOUEBEIC
XUMUYECKUE TEPMUHBI JJIs
MOMCKa Hay4HOU
MH(pOpMaLnu;
-HaXOUT OCHOBHBIC
MyTH (MeTobI,
Cpe/ICTBa) €CTECTBEHHO-
Hay4HOI'O
KCCIICIOBAaHUA.
2. Hayuynoe [Hayunoe OCBOCHHE [VyeHUK:
ConmnajabHo- 00DBsICHEHNE (petenue) -yMeeT 0OBICHUTD
KOMMYHHUHKATUB- Hasl (pemeHHe) XUMHUYECKUX  SIBICHUM XUMHUUYECKHUE SIBJIECHHUS IIO
KOMIICTCHTHOCTD XUMHUYCCKUX 1o COCTaBy u COCTaBYy u CTPOEHUIO
STBIICHU. CTPOCHUIO BCIICCTB. BEIIECTB;
-OCYILECTBIISIET Hay4yHOE
00OCHOBaHHE U

HMHTCPIPETALINIO XUMHUYCCKUX
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MpeaynpeKIeHre
M3MEHEHMI,

-yMeeT OOBSACHATh U
[POTHO3UPOBATH HAYIHO
000CHOBAHHBIN

[pacckas.

KoMneTreHTHOCTH
CaMOOPraHM3aluu |
pa3pelieHust
npoodsem

2.  HUcnons3o-
BaHHC HAYYHBIX
TOKa3aTeIbCTB.

[IpuMeHeHrEe Hay4HBIX
NTOKa3aTeNbCTB Ipu
M3y4EHUU BELIECTB U
XUMHYECKHX PEAKLIUMN.

YyeHuK:

- HHTEPIPETUPYET
MOJTy4CHHBIC Ha
OCHOBE Hay4YHBIX
ITOKa3aTeIbCTB  PE3yJbTAThI
(BemecTna, XUMHUUYECKHE
[PEAKIIIH) u aeT
ompeeneHus,

BBIBOAM;

-  HaxOAWUT Ha OCHOBE
BEIBOJIOB,TUIIOTE3, (DAKTOB
[PE3yIbTaThI 1500071
TOKa3aTeILCTBA;

- yMeeT  OIICHMBATh
[PE3yIbTaThI

MPUMEHEHHUS JOCTHKCHUM
HAYKH XUMHUHU u
XUMHAYECKAX

TEXHOJIOTHUH.

2.1. 25.

ConepxaresibHbIe

COAECPKATECIABHBIM JIMHUAM H KJIaccaM

auauu. Pacnpenenenue

y4eOHOro

mMaTtepualia mo

ConeprkaTenbHas IMHUS OTPAXKAET COJIEpKaHUe yueOHOro MaTepuaa mpeaIMera, 1eTaaIu3upyeT ero
dbynnamenTanpHOe s1po. Ha ocHOBaHMHM 3TOTO OMpeeNieHb! CIEAYIOINE COepKAaTeIbHbIE TNHUN
npeamera «XUMHUs»:

- METO/IbI TO3HAHUS;

- BEILIECTBO;

- XUMUYECKas peakius;

- IIPUMEHEHHE BEIIECTB M XMMUYECKUX PEAKLIUH B )KU3HU.

1. ConepxarenbHasi TMHUA «MeToAbI HO3HAHUSD).

Omnpenensier cojepXaHWs XUMHMH U METOJOB OOydeHus, oco00oe BHUMaHME HAINpPaBJIEHO Ha
MO3HABATENBHYIO JESITEIHLHOCTh y4JaIlUXcs B Y4eOHOM Tmporiecce. B mkompHOM Kypce XHMHHU
TpeOyeTcsi NPUMEHSTh YaCTHbIE M O0IMEe METO/Ibl O3HaHUA. be3 3TuX MeTo 0B 00y4aTh MpeaMeTy
HEBO3MOXXHO. OCOOEHHOCTh OOIIMX METO/J0B IO3HAHUS peaNu3yeT AWJAKTUYECKUl MPHUHIIUII
MEXITPEIMETHOM CBA3H.

K MeromaM »SMIMPHYECKOro YPOBHSI OTHOCATCS OKCIEPUMEHT, HaONIOIeHNe, OIHCaHHe,
u3Mepenue, aHanu3. Ilpy mpuUMeHEeHMM JaHHBIX METOAOB BBINMOJHSAETCS (QYHKUIUS MO cOopy
(bakToB, T.e. HJET NepBas
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cucTeEMaTH3aIys 3SHAHWI.
Ha TeopernuyeckoM ypoBHe METOJIOM TO3HAHWS MPUMEHSCTCS aHAJOTHS, CHHTE3, aOCTpaKIus,
MOJICTTUPOBAHUE. DTH METO/IbI BBIITOJHSIOT MPAKTUIECKYIO (PYHKITHIO TIpOIlecca MO3HaAHUSI.

2. Conep:kareabHasi 1nHus «BemecTBoy.

BemectBo — camoe riaBHOE MOHSATHE XMMHUHU. BelecTBa OKpYKalOT HAcCO BCEX CTOPOH: OHH

HaxoJITCsl B BO3/yXe, MOYBE, PACTCHHSX, €l1e, OBITOBOMTEXHUKE, B OpraHu3Me yesoBeka. YacTthb

BEIIECTB YEJIOBEK MOJIy4aeT W3 MPHUPOJBI B TOTOBOM BHUE (KHUCIOPOJ, BOJA, OENOK, YIICBOJIBI),

OTpe/IeTICHHYIO YacTh MOAU(UKAIINECH MIPUPOTHBIX COSTUHECHUM BOJIOKHO
OTCYTCTBYIOIIIHE B IIPUPOJIC€ BEUIECTBA IOJY4YalOT IyTEM  CHHTE3a. CamMsle

Heo6QoHHMLIe IUIA

Yesl0BeKa BEIIeCcTBa (CMECH BELIECTB) — ATO JIEKapCTBa.

Ha ceropnsmnuii 1enp n3BectTHO 20 MIIJIMOHOB OPraHUYECKUX M MOJIMUJUIMOHA HEOPTaHUYECKUX
BEILIECTB, HCIOJIb30BAHWE KOTOPBIX HMEET NPHUKIAAHOW acreKkT. 3Has BHYTPEHHEE CTPOCHUE
KaXJI0TO M3 HUX, MOXHO IMOJY4YUTh BEIIECTBA 33JaHHOTIO CBOWCTBA, ONHUCHIBAIOIINECS B JAHHOU
COZIEP/KATEIBHOMN JIMHUH.

3.  Conep:kareiibHasi TUHUS «XHMHYECKAsl peaKIMsD).

Mup, KOTOpBI OKpYXaeT Hac, MOCTOSHHO MeHsieTca. OCHOBHas INpPUYMHA TAaKOIO W3MEHEHUs
B3aMMOCBSI3aHa C XMMUYECKUMH PEAKLUSAMU. 32 OAHY CEKYHIY B MHUPE MPOUCXOIUT MHOKECTBO
peaxiui, 3a CYeT Yero OJJHO BEILECTBO NpeBpaliaercs B ipyroe. OCHOBHOE MOHATHE B XUMHH — 3TO
XUMHYECKast peaKkiusl.

HekoTopsle peakuinu MOKHO Ha0Jt01aTh, HAIPUMED, P>KaBIICHUE XkKejle3a, FOpeHue KocTpa U T.1. B
TO K€ BpeMs HEKOTOpbIE PEaKIMH HE 3aMETHbI, HE BUJHBI, HO U OHHU ONPEIEISIIOT CBOWMCTBA
OKpy»Karomero Mmupa. s Toro,dToObl ONPENeNIuTh CBOE MECTO B OKPY)KAIOIIEM MHUPE, YETIOBEK
JOJDKEH HAy4YUTHCS YIPABIATh XUMUYECKUMH peakiusMu. [[ns 3Toro HeoOXoAauMo TiIyO0oKo

IIOHSATh IIPUPOJYy, YCBOUTH 3aKOHBI, KOTOPBIM IIOJYUHAETCA
IIPOTEKAaHNE XUMHYECKUX PEaKLU.
3ajaya COBPEMEHHOM XHMMUU — H3y4yaTb 3aBUCHUMOCTb CBOMCTB BELIECTB OT HX CTPOCHHUS B

XUMHYECKUX U OHOJIOTHYCCKUX CHCTEMAaX: y‘{e6HLIe MaTepHrajibl O MOJYYCHUHU BCHICCTB C
3aJaHHBIMHA CBOICTBAMH C IIOMOIIBIO XUMHNYCCKHUX peaKIII/IfI BKJIFOYCHBI B COACPIKATCIIBHYIO JIMHUIO
«XuUMHuJecKas peaKkmus».

4.  Copep:xaTejbHAsA JUHUSA «IIPUMeHEHHE XMMHH B JKH3HH».

IIpenmer «Xumus» oOecrieyuBaeT IMOHUMAaHUE CYHNIHOCTHM  MHOTHMX —SIBJICHMHA TPHPOJIBI,
3aKOHOMEPHOCTH WX IPOTEKAHMsI, SBISETCS OCHOBOM MPAKTUYECKOTO MPUMEHEHHS] XUMHYECKHX
IIPOLIECCOB, ITPOU3BOJICTBA  CEJIBCKOXO3SIMCTBEHHBIX MPOAYKTOB, CHHTETUYECKHUX CPENCTB,
nepepabOTKU MECTHBIX IOJIE3HBIX HCKONAeMbIX, a TakKXe MepepadaThIBalOIIEro IMPOU3BOJICTBA,
300BETEPUHAPHUH, MEAULIMHEI.

TakuM o0pa3oM, JaHHAs cojepkKareibHasl JUHHS BKIIOUAeT yuyeOHble MaTepHalibl, HEOOXOUMbIE
JUIsl IOATOTOBKU OyIyIIEro MOKOJIEHUsS K

18



CaMOCTOSITENIbHON KM3HM, (OPMHUPYET JIMYHOCTh YUAIIMXCs, BCECTOPOHHE pa3BUBas HX U
BOCIIUTBIBAs XMMHMYECKYIO I'PaMOTHOCTb U KyJbTYpy. B comepikanue naHHOro 0y0ka BKIFOUEHBI
TaK)Ke y4eOHble MaTepHalbl, COCTaBIISIIOIINE OCHOBY XMMHYECKON TEXHOJIOTUH, YEPHON U IIBETHOU
METAJUIYpIMM, MHIIEBBIX W MHUKPOOMOJOIMYECKMX  IPOU3BOJICTB,  (papMaleBTUYECKOIO
IIPOM3BOJICTBA, IPOMBILUIEHHOCTH CTPOUTEIbHBIX MATEPUAJIOB, aTOMHOM 3HEPTE€TUKH, UTO SABIISAETCS
BaYKHOW OTPAC/IbIO IPOU3BOJCTBA.

Xumuyeckoe 00pa3oBaHHWE PACKPBIBACT YENOBEKY OOy KyJIbTypy HCIOJIB30BaHUS B
IIOBCEJJHEBHON M3HM XMMUYECKMX 3HaHuUH. B ydeOHOM mpouecce oOecrieunBaeTcs pa3BUTHE
JUYHOCTH, (DOPMHUPYETCS OTBETCTBEHHOE OTHOIICHHME K OOIIECTBY, K HPUPOAEC U TBOPUYECKOH
NesTenbHOCTH. B co3HaHuM ydammxcss (GOpMUPYIOTCS MOHATHS O 3HAYEHUHM XUMHM B PELICHUU
HKOJIOTHYECKUX MPOOIIEM, O KUZHEHHOM YPOBHE, 3aBUCSILEM OT OKpYyskaromei cpeapbl. C TOMOIIBI0
yueOHbIX MaTepHUasoB JAaHHOM cOJep’KaTeIbHOM JMHUU (DOPMUPYETCS NOBEIEHHE MU KYJIbTYpa
MBIIIEHHS] YYaIUXCsl, BOCIUTHIBAECTCAIIPABUIIBHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO.

Pacnpeneﬂenne yqeﬁﬂoro MaTtepualjia mo CoACpRaTeJIbHBIMIUHUAM U 8 -9 — ki1accam.

Tabauua b.
Conep:xareb- YueGHblil MaTepua
Hasl JIMHUSA
Kaaccnl 8 KJacchl 9 kaacchl
MeToabl Teopernyeckui YPOBEHb MeTo[a [DMIHMPHYECKHII  ypPOBEHb
[HO3HAHMUS MMO3HAHUA—ATO aHAJIOTUS, CUHTE3, METOA NTO3HaHUA—ITO

PKCIIEpUMEHT, HAOIIOIeHUE
a6CTpaKuI/I$[, MOJICIIMPOBAHUE. DTH METO.bI p ? A ’

OIHMCaHUE HAOJIOICHUS, U3MEPCHHUE,

CpaBHCHUEC, IIPOBEACHUC aHam3a. JTH
ITO3HAaHUAA. Ponp TexHuku 0€30I1aCTHOCTH METO/IbI BBIMTOJTHSIFOT (byHKHI/H/I

BBIITOJHAKOT HNPAKTHYCCKYIO YaCTb METOJa

pu padbote CHUCTEMAaTU3ALMK 3HAHUH, T.€.
Hayunbie MeToabl: 1a0opaToOpHbIE- cOop nHpOpMAaIUH.

OIIBITEL, MIPaKTHYECKUE paboThL. TeopeTnyeckuii ypoBeHb
JleMOHCTpaloHHbIE JKCIIEPU-MEHTBHI: METOJa  MO3HAHUA—ITO  AHAJIOIus,
onucaHue. ['umoressl, TEOpUH, CUHTC3, abcrpakuust MOZCJIHAP-
IMnupuueckuii ypoéens Metosa OBAaHUE. DTU METO/Ibl BbIIIOJIHIIOT
MO3HAHUS— JTO HKCIEPUMEHT, HAOIIO/ICHUE,IPAKTHIECKYIO 4acTh METO/13
omUcaHue HAONIOJIEHUs CpPaBHEHHE. OTHIIO3HAHUS. Hayunbie METO/IbI:
METO/IbI BBITOJTHSOT (YHKIIUUTa00paTOPHBIE ONBITHI MPAKTUYECKUE
CHUCTEMATU3ALINH 3HAaHUH, T.€. cOOppaboTBl M JE€MOHCTpAIMOHHBIE,
HpOpMaIUU. DKCIIEPUMEHTBI (nabmonenue,

OIMCaHWE, BBIJBU JKCHHE THUIIOTE3HI,
TEOpPHH, 3aKOHBI,3aKOHOMEPHOCTH).-
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2. BemectBa

OcCHOBHBIC XHMHUYECKHE
MOHSTHS.

[Ipeamer xumun. CocTaB BEUIECTB,
KJIacCU(UKAIINS U UX CBOMCTBA.
MuHepaibHbIe pecypcehl. YuCThIe
BEILIECTBA U cMECU. Buabl cmecen.
TexHuyeckue 1 SKOIOrHYecKre
rpaBuiia 0€30MacHOCTH Npu padoTec
BelIECTBAMH B KAOMHETE XUMHH.
OCHOBHBIE CTIOCOOBI pa3esIeHUs
cMmecell. XUMUYEeCKUH 3JIEMEHT,
CHUMBOJIbI, aTOMHBIE MaCCBI.
[IpocTeie ¥ CIIOXHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE ~ YYEHUE,
€ro OCHOBHbIE MTOJIOKEHUSI.
[IpocTeie U CII0KHbBIE BEIIECTBA.
XMMUYECKUE ANEMEHThI, CUMBOJIBL,
Ha3BaHUs, aTOMHBIE MaCCHI.
BaneHTHOCTh XUMHUYECKUX
PIIEMEHTOB.

CocraBnenue ¢GopMyIbl BEIIECTBAIIO
BasieHTHOCTH. OnpenencHue
BAJICHTHOCTH TI0 (pOpMYyJI€.
Xumudeckue GopMyIbl.
OTHOCUTENbHAS MOJICKYIIpHAs
Macca. CTeXuoMeTprIecKue
3aKOHBI XUMUU (3aKOH TIOCTOSIHCTBA
COCTaBa BELIECTB, 3aKOH COXPAaHEHUs
MacChl U DHEPTHH).

Motsipablii 00b€M Ta30B, 3aKOH
ABOrajapo.

KonnuecTBo BemecTsa.

Mons. MossipHas Macca.
Kiaccudukanmss XuMHIecKux
DieMeHTOB. Mcropus

OTKPBITUSI IEPUOTNIECKOTO
3aKOHA M EPUOJIUYECKUN

3akoHn 1. 1.

MeneneeBa. MeHieneeBckas u
coBpeMeHHasi GOpMyJIHUPOBKa
[EePUOINUECKOTO 3aKOHA.
[lepnonnueckas cucrema
XUMHYECKHUX IJIEMEHTOB

(nmuHHAs 1 KopoTKas popma
MEePUONIECKON TaOHIIbI).
Crtpoenue aroma. OnbITHI,
TOKa3bIBAIOIINE CIIOKHOCTD
cTpoeHus aroma. Teopuun
CTPOEHHUSI aTOMA.

[[nanetapnas tTeopus Pesepdopna.
Teopus bopa, Hegocratku u
ocobenHocTu. O0Imue MOHATHS O
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OCHOBHBbIE 3aKOHOMEPHOCTUTECYEHUS
XHUMHYECKHX peaKkluii. 3aKOH ACHCTBUS
Macc. YCIIOBUSI CMEIICHUS paBHOBECHS,
[IPUHIIATT

Jle-IllaTense. OOIIME MOHATHIO PACTBOPAX.
KoHientpanus pactBopoB (MaccoBas J10J1s,
MOJISIPHOCTb, HOPMaJIBHOCTR). Teopus
PIIEKTPOJIUTUYECKON JUCCOIIMAIIIY B
[pacTBOpax.

CunbHBIC U CIIa0BIC DIICKTPOJIUTHI.
DnekTposin3. XuMHs 3j1eMeHToB. O01as
xapakTepucTuk axiemenTos VI, V, IV
MOATPYIITBI (TIOATPYIITA KKUCIOPO/a, a30Ta
u yrieposa). OOmias xapakTepucTUKa
METaJUIOB IJIABHBIX U MMOOOYHBIX IMOATPYIII.
[[{enoyHbIe METALIIBI,

[Lenouno3eMeIbHBIC METAJIIbI.
Nudopmaniust o iBeTHOU
METaJULypruuecKou

[IPOMBIIIICHHOCTH

Keipreizcrana. [lonarue o

MeTaurypruv. YepHas

MeTauTyprudeckas

[IPOMBIIIICHHOCTb.

Cepa, o01m1as XapaKTepruCTHKa HHAX 0K ICHHE
B IIPUPO/IC.

CepHas KucioTa u ee coid. A3ort, dhocdop.
AMMHaK U conmuaMMonus. ['ubpunuzamus
AQTOMHBIX OpOUTaNIelt M CTPOCHHUE MOJIEKYI.
docdopHbIE KUCTOTH M UXCOJIH.
MunepanbHbIie y100peHUs

MeTtaJjuisl. [llenoynsie MeTauIbl: HATPHH,
kanuil. [LlenouHo 3emenpHbIe MEeTaILTBI:
Maraui, kaneuuii. [Ipeacrasurens
[IBETHBIX METAJJIOB: AJIFOMUHUI, 001IIast
xapakTepuctuka. [IpeacraBurens yepHBIX
METaJUIOB: JKene30. Bogopoansie
COETMHEHUSYTIIEPOIa — OpraHUYECKUE
BCIICCTBA.

KpaTkoe moHsTHE 00 OpraHuYecKoi

XMMHH U €€3HAYEHHUE.
Knaccudukanum opraHnuecKuXBeEIIeCTB.

[IpenenbHbIE YTIEBOJOPO/IbI AIKAHbI
(mapaduHsl).

HenpenenbHble yrieBog0pOIbI —
QJIKEHbI,aJIKa/INEHBI, aTKUHBI.
[{uknn4yeckue yrieBoaoposl
[uKIonapaguHel. ApoMaTHUYECKHE
yriaeBonopoasl — apeHsl. I Ipupoanbie
CTOYHUKHYTJIEBOIOPO/IOB.
HedTenpoayKTsl.
Kucnoponocoaep:xaire

YTJICBOOOPOJAbI — CIIMPTHIL, AJIbACTUIBI,




KBaHTOBOI T€OpHUU, KBAHTOBBIE
yucina. [lopsaok 3anonHeHust
AQTOMHBIX opOuTaneut. [IpuHmmm
[Taynu. [IpaBuiol 'ynna.
XuMH4YecKas CBA3b U

CTpOeHHe BellecTB.

[ToHATHS 0 XUMUYECKUX CBS3SIX.
Bunl XUMHYECKHUX CBSI3Ei.
["uOpuan3amnust aTOMHBIX
opOuTaneil U CTpPOCHHE MOJIEKYIL.
Kucaopona, okcuanbl. Kucinopon,
00111251 XapaKTepUCTUKA U
HaxoxaeHue B mpupoje. Cocras
BO3ayXxa. OKcUJbl. 3arpsi3HEHUE
Bo3ayXxa. [Ipobnembl OkpysKaromiei
CpeIbl.

Boaopoa, KMCa0THI U OCHOBAHMSI.
Bomopon, o01mas XxapakTepuCcTHKA.
CocraB Bojbl U cTpoeHue. CoctaB
OKCHJIOB, KUCJIOT, CTPOCHHUE,
Kkinaccudukanus. O01re MoOHATUS O
pactBopax. CocTaB OCHOBaHHI,
coJieil ux crpoeHue. I'ajorensl.
OO01as XapaKTepUCTHKA
rajioreHoB. O01mas
xapakTepucTrka xjopa. CoystHas
KHCIIOTA U XJIOPUJIBL.
Knaccugukanus, crpoenue
MOJIEKYI.

KapOOHOBBIE KUCIIOTHI, D(PUPHI.
YTIeBOIbI, TUCAXAPUIBI, TIOTHCAXAPHIBL.
A30T cozeprkamue coequHenns. Oomas
MH(pOpPMAIIKS O TTACTMACCaX.

3. XUMHUYECKHE
peakuuu

XuMus N3y4acT XUMHUYCCKUC

MIBJICHUS, IPOUCXOAAIINEC B TIPUPOAC U
PKHBBIX OpraHu3Max. du3nueckue u
XHUMHUYCCKUC ABJICHUS.

XUMUYECKUE peakiuu. TUIbl
XUMHYECKUX PEAKIIUH.
XHMMHYECKUEYPaBHEHMUS.
[lony4yenue kuciIopoaa,Boa0poaa,
BOJIbI B JIa0OpAaTOPUU U
[TPOMBIIIJIEHHOCTH; UX

XMMHYECKHE CBOMCTBA. ['opeHue n
METICHHOCOKUCIICHUE. OKUCIICHHUE.
JK30TEpMUYECKHE U SHIOTEPMUUECKUE
peaKiuu, TepMOXUMUYECKUE
ypaBHEeHUs. TerioBoil addext
XUMUYECKHUX peakinil. XHUMHYECKUE
CBOMCTBA OKCHJIOB, KUCJIOT,
OCHOBaHMI1, COJICTHA OCHOBE MX
KJ1accu(PuKamm.

OKHCITUTEIIEHO- BOCCTAaHOBUTEIbHEIC
peakiuu. MeToJ1 3JIeKTPOHHOTO
OanaHca JUISICOCTaBICHHE YpaBHEHHM
OBP. Peakuuu, npoucxogsmiie
MEXy KTacCaMl HEOPTaHUYIECKUX

DIIEKTPOITUTHYECKAS

nuccoruanus. CKOpoCcTh XUMHUYECKUX
peakiuii 1 GaKTOphl, BIUSIIONINE HA
Hee.OOpaThMble TIPOIECCHI.
XUMHUYECKOE pAaBHOB-ECHE,

YCJIOBHSI CJTBUTA PABHOBECHSI.
[Ipuniun Jle larense.
DIIEKTPOJIN-TUUECKAs

nucconumanus. Juccounanus

KHCIIOT

OCHOBaHUH U cojeil. Peakiiuu
MOHHOTO OOMEHa.

I'maponns coneit 1 BOOOPOIHBIN
nokasatesnb. [lonyuenue cepsbl.
XUMHUUYECKUE CBOMCTBA CEPBhI, a30Ta,
docdopa, yraepoaa (amoTpomnus),
MOJTydeHUE U CBOMCTBA OKCHUJIAKPEMHHUS,
KPEMHHEBOU KUCIIO-ThI U €€ COJIEH.
AMMUAaK, COJII aMMOHHSI, TIOJTYYCHHUE U
CBOMCTBA.

Knaccudukanus MUHEpaJIbHBIXy100peHu 1
[OJIy4eHUE UX B IPOMBIIIIEHHOCTH.

Yriepol, KpeMHUN, TOJIy4eHUE 1
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COCTMHECHHH (OKCHJIBI, KHCIIOTHI,

OCHOBaHUS U coiin). ['eHeTnueckas
CBSI3b MEXy OCHOBHBIMU
KJIAaCCaMHUHEOPTraHUYECKUX

COCTUHEHUM.
[lonyyenue xjopa ¥ XUMHAYECKHE
CBOICTBA XJIOPA.

XMMHUYECKHE CBOMCTBA.

YToJbHAs U KPEMHHUEBAsI KUCIIOTHI,
XUMHUYECKUE CBOKCTBA U coiu. [lonyduenue
KapOOHATOB U CUJIMKATOB.

[Tonydyenue meramios. Lllenounsie
METaJLJIbI: HAaTPU U, KaJIHiA.
[[{erouHO3eMENbHBIE METAJIIIBI: MAarHUM,
KaJIbIUN , UX XUMUYECKHE CBOMCTBA.
[{BeTHBIEC METAILTBI ATTFOMUHUIN UUX
[TPOU3BOJICTBO B

[IPOMBILLIICHHOCTH, cBOMcTBa.’Kee30 u ero
CBOICTBA.

[Ipon3BOACTBO YyryHa.

[Ipon3BOACTBO CTANN.

Oprannueckue BeIiecTBa METaH,
[{MKJIOTIPOTIaH, YTUJICH,alleTUJICH, OEH30I1,
CIIUPT STWIOBBIN, TIUIEPHUH, (DEHOI,
VKCYCHAsl KUCJIOTa, TUMETHIIOBBIN 2hup,
[JIFOK03a,aMHUHBI, CBOMCTBA aMUHOYKCYCHOMN
KHCIIOTBI.

[[BeTHas peakuus Oelka.

4. [lpumenenue
BCIICCTBH
XUMHYECKHUX
[PEAKIIMIB KU3HHU.

[IpenMeT XUMHUU U €r0 3HAYCHUE.
KpaTkue cBefieHMsI O BIUSHUU
pa3BUTHS XUMHUYECKOM HAyKH Ha
HapoJHOE X03siicTBO. JIabopaTopHbIe
KcnepuMenTsl [IpakTuueckoe
3HAKOMCTBO C (PU3NYECKUMU
CBOMCTBAMM Pa3IMYHbIX BELIECTB.
3HAKOMCTBO CIIOCYZI0H U
mabopaTOpPHBIM 000PYIOBAaHHEM B
kaOunete xumun.IlpakTnueckas
padora. OuncTka 3arps3HEHHON
[MOBAPEHHOM COJIM METOIaMU
paszeneHus U3 CMECEH.

Kuznp u nestenpHocts J1. W.
MeHneneeBa. XapakTepucTUKa
BELIECTB C UCIIOJIb30BAHUEM
XMMHUYECKHUX 3aKOHOB,
3aKOHOMEPHOCTEM, TEOPUH, 3aIKCh,
BBITIOJTHEHUE XUMUYECKUX PEAKIMIH
T. 1. [IpumMeHeHue B Apyrux Buaax
nesTenbHOCTH. [[pMeHeHnenpocThIxX
(XMMHUYECKHUE JIEMEHTHI) BOJI0OPO/Ia U
KHMCIJIOPO/1a, U CIIOXKHBIX BEILIECTB
(OKCH]IbI, OCHOBAHHUS, KUCIIOTHI,
coJieil), peakIiy MPOUCXO IAIINE
MEX/1y HUMU B JKU3HH, HAPOJHOM
xo3sucTee. [Ipumenenue Bo3nyxa,

BOJBI 1 PAaCTBOPOB.

[lo3nanue miactmacc. [Ipumenenue
3aKOHOMEPHOCTEN NPOTEKAHUS
XUMUYECKUX peakuui. [Ipumenenue cepsl,
okcuoB cepsl (11, IV) u cepocomepxkarnimx
KHCJIOT U UX coJier (Cynbdarsl,
CYIb(QUTHI, CYTbOUIbI).

[Ipumenenue azora, pochopa, ammuaka

U COJICHaMMOHUS.

[IprmeHeHne a30THBIX U (POChHOPHBIX
KHUCIJIOT U UX coneld. [Ipumenenune
MUHEpAIBHBIX ynoOpenuil. [Ipumenenue
okcuaoB yriaepoaa (I, IV), yronsHoit
KHCIIOTHI U €€ coJieil (kapOOHAThI),
KPEMHUS, OKCHJIa KPEMHUS, KDEMHUEBOI
KHUCIIOTHI U €€ COJIeH (CUITMKATHI).

Kpatkast uadopmarust 06 HCHOIb30BAHUU
OpraHMYeCKUXBEIIECTB.
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Tab6sauua 4. Pacnpegeniere yue6HOro MaTepuaJia o cojiepkaTesibHbIM TUHUAM U 110 10 -11 kyiaccam

Conepxatenbible (10 —kiace 11-knaccO0mas
JTMHHH Oprannyeckasi XuMus XHUMUS




1. MeToambl
MO3HAHUSA
XHMHH

1. Meroabl MO3HAHUS B OPraHUYECKONW XMMMHU: HKCIIEPUMEHT,
HaOJII0/ICHUE, ONHMCAaHWEe HAONIOJCHUsS, M3MEpEHHUE, CpaBHEHHE,
QHaJIN3, MOJICJIMPOBAHKE, TEOPHUsl U TUIIOTE3A.

2. TlpuGopsl u 0060pynOBaHUE AJISI MOJACITUPOBAHUS U
MPOBEICHUS SKCTIEPUMEHTA, OE30ITaCHOTO O0paIICHHS C
IIEeTKOBOCIUIAMEHSIFOIIMMHUCS U SIOBUTHIMH BEILIECTBAMH,
mabopaTOpHBIM 000PYIOBAHUEM, UCTIOJIE3YEMBIMHU B
[MOBCEIHEBHOM >KU3HU.

3. OCHOBHBIE TEOPHH OPTAHHUYECKON XuMUH. Teopus
XMMUYECKOTO CTPOCHHSI OPraHUYeCcKuX BemecTB A. M.
bytnepoBa, Teopusi XUMUYECKOH CBSI3H.

4. MeToapl U3ydeHUs: OPraHNYECKUX BEIIECTB.

5. 3aBHUCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa, CTPOCHUS U
XapaKkTepa XUMHUYECKHX CBsi3el (HOHHBIX M KOBAJICHTHBIX ),
CKOPOCTH XMMHUYECKON peakliy U MOJIOKESHUS XUMHUECKOTO
[PABHOBECHSI OT PAa3JIMYHBIX (PAKTOPOB.

6. XuMH4eckue SKCIIEPUMEHTHI 110 PACTIO3HABAHHIO BaXKHBIX
OpPraHNYECKUX COCAMHEHHUH U ONPEe/IeICHHIO KayeCTBEHHOTO
COCTaBa OPraHUYECKUX coenuHeHni. OnpeneneHue
KOJINYECTBEHHOT'O COCTAaBa CIIMPTOB ITYTEM BBITIOJIHEHHS
MaTEMaTHYECKUX PAcUeTOB.

7. HccaenoBartenbcekuii npoekt. Haiinure B IHTepHeTe
MaTepuaibl 0 Ouocdepe u aurocepe 3eMau U HAMUIIATE
pedepar.

8. IIpakTuueckasi padora Ne 1.

MeTobl U3ydeHHs OpraHn4YecKoro Bemiectsa. OnpeaeneHue
COocTaBa OPraHUYECKHUX BEIIECTB.

1. Meronbl moO3HaHUS B OPTraHUYECKOM XUMHH: SKCIIEPUMEHT,
HAOJI0/ICHNE, OTIMCaHNe HAOIOACHHS, N3MEPECHHE, CPaBHEHHE,
AHAJIM3, MOJIEIMPOBAHUE, TEOPUS U TUIOTE3A.

2. TlpuGopsl 1 o0opynoBaHUE AT MOJCIUPOBAHUSA M MPOBEACHUS
DKCIIEPUMEHTA, 0€301acHOT0 OOpAIIEHUS C
JIErKOBOCIUIAMEHSIOLMMUCS U JOBUTHIMH BEILIECTBAMU,
TabopaTOPHBEIM 00OPYAOBAHHEM, HCIIOIB3YEMBIMH B ITOBCEIHEBHOM
PKU3HU.

3. OcHOBHBIE 3aKOHBI U TeopuH xumuu: [lepmomuueckuii 3aKoH
JI.1. MenneneeBa, TEOpUS CTPOCHUS OPTaHUYECKUX COCTUHEHHI
IA.M. bytneposa.

4. 3aBUCHUMOCTb CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHMUS,
MPUPOJIEI XUMUUECKOHN CBSI3U (MOHHOM, KOBAJICHTHOW, BOJOPOIHOMH
METAIINYECKOMN ). 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakluuu
MOJIOKEHUSI XMMUYECKOTO PAaBHOBECHS OT pa3iIM4HBIX (haKTOPOB.
5. PemeHune skcriepuMeHTaIbHBIX 3371a4 110 pAaCIO3HABaHUIO
(uneHTU(UKAIMKM) OPTaHUYECKUX U HEOPraHMYECKUX COCTUHEHUH.
6. PacueTbl Ha OCHOBE XMMHYECKHUX (OPMYJ BELIECTB U
YpaBHEHUN XMMHUYECKUX PEAKLIMM.

7. Boruncnenue temnaoBoro 3¢ ¢pexra XUMHUYECKOW peakiuu.

8. DKcnepuMeHTaIbHOE J10Ka3aTeIbCTBO BIUSHUS YHEPTUU U
KaTaJIN3aTOPOB Ha CKOPOCTh XMMHUYECKOM peaKiuu.

9. JlaGopaTopHasi padota Nel. Onpenenenue cocraBa
KpUCTAJIIOTHIPaTOB.

10. JlaGopaTopHnasi padora Ne 2. MccienoBaHue 3aBUCUMOCTH
CTENEHH HJIEKTPOJUTHYECKON JUCCOLUMAMK OT KOHLEHTpalUu
pacTBopa.

11. OmpeneneHue KUCIOTHO-IIETOYHOW Cpeabl MPUPOAHON BOBI.




9. OnpeneneHne KOIMYECTBA yriiepoJa U BOAOPOJa B
OpPraHHYEeCKOM BEIIECTBE C MOMOIIIBI0 aHATUTHYECKOTO
MeTO/a U BBINOJHEHHE MaTeMaTHueckux pacuetoB (STEM)

12. OmnpenencHre BOJOPOIHOTO IOKA3ATENS
CEIIbCKOXO3SMCTBEHHBIX PACTECHHI.

2. BemrecTrBo

1. IlpeanmMeT OpraHUYECKON XUMHH.

2. PasHooOpa3me OpraHMYecKHX BEIIECTB.

3. HomeHkiiaTypa opraHu4ecKiX COCTUHCHHIA,
cneruduueckue 0COOEHHOCTH.

4. CocraB M Ha3BaHUS HEPA3BETBJICHHBIX AJKAHOB.

5. Ilpocteie pamukanbl. OyHKIIMOHAIBHBIE TPYIIIHI.

6. IIpuHIMIBI CTPOCHUS aToOMa.

/. XUMHUYECKHE CBSI3U B OPraHMYECKHUX COCTUHEHHSIX.
OOpa3zoBaHuEe KOBAJICHTHOW CBS3M M XapaKTEPUCTHKHU
KOBAJICHTHOM CBSI3H.

8. BaneHTHBIE COCTOSHUS yriepoja.

0. Knaccudukanus opraHHYECKUX COEIMHEHHMH.

10. IlpenenbHbIE YTIIEBOIOPOIBI.

11. AJKaHbI, IIUKIOATKAHBI UX CTPOCHHUSI.

12. T'omosornyeckue psijbl, TOMOJIOTH.

13. HemnpenenbHbie YIIebIBOIOPOIbI: AIKEHBI, alIKAAHEHBI,
14.I'oMONIOTHYECKHI PsIi AIKUHOB, TOMOJIOTH M U30MEPBI.
15. HarypanbHbiii OyTaJueHOBBIN KaydyK.

16. Xumuueckas CBA3b U CTPOCHHE MOJIEKYIbI aJKHHA.
17. ApoMatuyeckue yrieBOIOPOJIbI.

18. Apensl. benszon. CtpoeHre MOJIEKYIIbI.

19. M3omepust 1 HOMEHKIATypa ajJKUIOCH30Ia.

20. Apomaruyeckasi cHCTEMa C IMOJIy3aMKHYTOH IIEIBIO.
Krnaccudukaius OpraHn4ecKuX COeTMHEHUH 10 UX CTPOCHHUIO.
Opranuyeckue COeAMHEHUS! C OTKPBITON IEMbIO.

21. Anudarryeckue WK aluKIMUYEeCKUEe YIIIEBOAOPO/IbI.
OpraHndeckre COeTMHEHHS C 3aMKHYTOMH IETIhIO.
["eTepOlMKINYEeCKIEe OPTaHNYECKUE COCIMHEHUS.

22. Knaccudukanusi OpraHu4ecKuX COCIHMHEHUH MO MPHUPOe

1. O606menne 3HaHUi O BEIIeCTBaX.

2.. OCHOBHBIE TOJIOKEHUSI TEOPUH XHUMUYECKOTO CTPOCHHUS
BEIIIECTB.

3. Kiaccudukanus opraHMuecKiuX COeANHEHUH, X TOMOJIOTOB,
M30MEpUs M1 HOMEHKJIATypa.

CrpoeHune U cocTaB aToMa. XUMHUYECKHUE CBSI3U B MOJIEKYJIE.
CocTaB U CTPOEHHUE MOJEKYJIbI.

CnoHble HOHBI U PAJIUKAIbL.

MosnekynsipHble 1 HEMOJIEKYJIIPHBIE CTPOEHUS BELLIECTB.
CTexnoMeTpuyecKril cocTaB BELIECTB.

DONEeMEHTHl B MEPUOJUYECKON CUCTEME XUMHUYECKHX 3JIEMEHTOB
II W. MenneneeBa. HoBble OTKpBITBIE 3JIEMEHTHI.

10. XumuYeckHe 3aKOHOMEPHOCTH. TertoBoii ap ekt
XUMHUYECKON peakuuu. 3akoH ['ecca. XuMudeckass KMHETHKA.
11. ®epmentsl. Koncranta pasHoBecus. Ilpunnun Aunpu Jle
[laTenbe.

12. Cocrosinue BemecTB B pactBope. Katanmszaropsl.

13. T'mapatupoBanHbie HOHBI. Kommonausie pactBopsl. KpaTkue
CBEJICHUSI O AMCIIEPCHBIX CHCTEMAaXx: I'elid U 30JU, KOJUIOUIbI.
14. CocrtaB KpUCTAIIIOTHAPATOB. DICKTPOITUTUIESCKAS TUCCOITUAIIHS
BO/bI. BOogOpoaHbIi IIOKa3aTelb.

15. CucremaTu3zanusi HeOpraHU4ecKUx BellecTB

IIpocTslie BemecTBa. MeTasuibl, HEMETAILIbI

16. Cuaoxuble BemecTBa. CucreMa HEOPraHMYECKHUX BEIIECTB.
17. Oxcunel. OcHoBbl. Kuciotel. conmu. ['eHeTnueckne cBs3u.
18. Iloarpynma rajoreHos.

XapakTepucTUKa 3JEMEHTOB MOATPYIIIHI TaJOTeHOB

©CoNo gk

19. Tanorens! B npupose. ['amoreHnas.
20. Kucnoponcoaepkaiiye KMCIOTHI I'aJOre€HOB.




CKeJeTa.

23. TlpupoaHbie HCTOYHUKH YTIEBOIOPOAOB: HE(DTH,
MPUPOAHBIE M TOMYTHBIE Ta3bl, Yrolb U UX (U3UIECKUE
CBOMCTBA.

24. Yromb. Keipreizckas HedrerazoBas KOMITaHUS.
HedrenpoayKTsi.

25. T'asoreHOnpou3BOAHBIE YIIIEBOAOPOIOB.
["a;ioreHnpoOn3BOAHbIE AJIKAHOB, AJIKEHOB U aPEHOB.
26.Xnopucteiii BunwI. Amnunxiopun. Tediow.

CocTaB, CTPOEHUE KUCIOPOACOAECPKAILNUX OPraHUIECKUX
COECTMHECHMI.

27. Knaccugukaiys ruJpoKCHIIbHBIX COeIMHEHNH.
OAHOATOMHBIE CIIUPTHI: CTPOCHUE MOJIEKYJIbI, H30MEPHS U
HOMEHKJIaTypa

28. MmuoroatoMHusble ciupThl. CTpOCHHE MOJIEKYIIbI U
HOMEHKJIATypa.

29. MHoroaromusle crnuptbl. CTpoeHue MouieKyissl. ['nunepus,
OTHJICHIJIUKOJIb.

30. ApOMAaTUYECKUE CIIUPTBHI.

Denonbl. CTpoeHUE MOJIEKYIL.

31. DIeKTPOHHOE CTPOCHUE ANbJIETUIOB U KETOHOB.
32.Kiaccuduxanns kapOOHOBBIX KHUCIIOT.

33. Crnoxuble 3pupsl. HoMeHKIIaTypa 1 U30MEpHsl CIOKHBIX
s¢upos. [TuenuHbIil BOCK.

34. CrnoxHble 3(UpHI, COAepKAILIIECS B HEKOTOPBIX
ApOMaTHUECKUX pacTeHUsIX. JKUPBI Kak CII0KHbIE 3(DUPBI.
MounekynspHasi CTpyKTypa. MbL10, MOIOILIME CPECTBA.

35. YrieBozpl: TIIIOK03a, (PYKTO3a, IEHTO3a, AUCAXAPUIBI,
MOJIMCaXapHUIbl

36. benku u ux ¢usnueckue cBoiicTBa

37. A30Tco/:[ep>1<au11/1e COCIHUHCHUA: aMUHbI, aMHWHOKHCJIOTBHI.

38. T'ereponukimueckue coequuaenus. [lupuaun, nuppoi,
MUPUMUAUH U ITyPUHOBBIE OCHOBAHMS.

21. TMoarpynma KucJjopoaa

22. XapakrepucTuka p-3neMeHToB VI rpynimbl.

23. DneMeHThl NOATrPYMIbl KUCIOpOoa KaK MPOCThIE BELIECTBA.
DJIEMEHTHI MOATPYMIBI KUCIOPOa B MIPUPOJIE.

24. Ctpoenue aToMOB aM()OTEpHBIX 3JIeMEHTOB. Bogopoaubie
coenuHeHus Kucnopona. Ilepokcumpt.

25. Cepa u ee coeAMHCHMUS.

26. Oxcuppl SBISAIOTCS OMHAPHBIMU COSAMHEHUSIMU. AM(OTEpHbIE
OKCHJIBI.

27. TMoarpynma a3ora. Xapakrtepuctuku P smementoB VII rpymmesr.
28. DieMeHTHI MOJATrPYIIBI a30Ta B MPUPOJE.

29. Coeaunenus aiementoB VIl rpynmsl

30. Mbpiubsak. Oxkcuasl cypbMbl. AMMHAK, A30THasi KMCJIOTA.

31. Hwutpatel. ®usnyeckue CBOMCTBA.

32.  MecTopoxkaeHue NpupoaHoi CypbMbl. OKCHIIBI CYPbMBI.

Oxcunsl docdopa.

33.  dochunst, Docoursl, pocdatsip, Guznyeckre cBOUCTBA.
34. TIIpocThie M1 KOMIUIEKCHBIE MHUHEPAJIbHBIE YIOOpEHUSI.

35. IMoarpymmna yriiepoaa

36. XapaxTepuctuka p-snemeHToB | V rpymmsl

37. DneMeHTHI MOATrPYIIBI YIiepoaa B MPHUPOJIE.

38.  VYrmepoa, kpeMHHU# Kak mpocTble BeuiecTBa. I'padur. Anmas.
KapOuH.

39. CoeauHeHus yriepoia U KPEMHHUS.

40.  VYronbHas xucnora, KapOoHatsl, (huzndeckue CBOMCTBA.

41. Xapakrtepuctuka p-3nemeHToB |l rpymmsr.

42 . AJTIOMHHUH TIpeICTaBUTEb P-3JIEMEHTOB, COCIUHEHUSI.
43 . O0uue cBoiicTBa METAJLJIOB.

44.  Meramnuyeckas cBs3b. HaxoxaeHue MeTanaoB B MPUPOJE.
45. CTtpoeHne aTOMOB METAJUIOB.

46. Tumel CrIaBOB M MX CBOMCTBA.

47. TanpBaHWYECKUH 3JEMEHT.

48. KoMmIieKkcHble COeTUHEHHS 3JIeMEHTOB-METaJIOB.

Metamnsl S- snementoB |, |l rpymm.




39. CocTaB U CTpoCHHE HYKJIEHHOBBIX KHCIOT. Pubo3a (PHK)
n nezokcupubosa (IHK)

40. HykneoTumasl.

41. OOwmas XapakTepUCTHKA BBICOKOMOJIEKYISIPHBIX BELIECTB.
CHHTETHYECKHE BEICOKOMOJIEKYJIIPHBIE OPTraHUYECKUE
COCTUHECHHUS:

42. 1lpupoaHble, HCKYCCTBEHHBIE U CHHTETUYECKHUE
opranunueckue coeaunenus: [lonumepsl. Ilnactmacchl.
43.CuHTeTHUYEeCKHE BOJIOKHA U CHUHTETUYECKHE KayuyyKH.

49. CoeauHEHHS METAILIOB S —3JIEMCHTOB

50. JKecTKkoCTb BOJIEI.

51 MouHbIl cocTaB kecTKOM Boabl. OOIIas XapakTepUCTUKAMETaIOB
d- siemeHTOB.

52. JKene3zo. KoMIuiekcHbIe COeqUHEHNS JKee3a.

3.
XuMHueckKas
peakuus

1. T'eHeTnueckas CBA3b MEX1Yy OCHOBHBIMH KJ1accaMu
OpPraHUYECKON XUMUHU MPEEIbHBIX, HENPEIEIbHbIX,
LUKINYECKUX U apOMaTHYECKHUX YTIJIEBOJOPOJIOB.

2. T'mOpunm3anysi aTOMHBIX OpOUTaJe U TeoOMeTpUu
OpPraHUYECKUX MOJIEKYI

3. CuHTe3 u PU3NKO-XUMHUUYECKUE CBOMCTBA alIKaHOB.
Peakius 3aMelIeHus aJKaHOB M €€ MEXaHU3M

4. Peakumsi pazinoxeHUs: (3IMUHUPOBAHMS)

5.  Peakmuu ropeHust aakaHoB.

6. CBoiicTBa IMKJIOAIKAHOB.

/. XUMHYECKHE CBOMCTBA U MOJIyYEHUE AJIKAHOB,
[IIKJIOAJIKAHOB, QJIKEHOB, alleTUICHOB, OCH30JIaJIKMIIOB,
0EH30JIaJIKMHOB, TaJIOT€HIIPOU3BOAHBIX YIJIEBOIOPOJIOB.

8. Peaxuus npucoeanHeHMs alKeHOB (IIPABUIIO
MapkoBHHKOBA). THITBI peakiuii mpucoeuHeHus. Peakium
OKHUCJIEHUSI U MOJIMMEpHU3alK ankeHoB. [lonydyeHue ankeHOB.
0. Tunsl peakumii mpucoeauHeHus. Peakiuy OKUCIIEHUsS U
MoJMMepH3aly ankeHoB. llomyueHne ankeHOB.

0. XwuMudeckue CBOWMCTBA alKaJWEHOB, TOIyYCHHE.

10. Du3MKO-XMMUYECKHE CBOMCTBA AJIKHHOB.

11. ApomaTHyecKkHe YIiIeBOJOpPOJbl C 3aMKHYTOH IIETIBI0 —
apeHbl. PU3NKO-XUMUYeckre cBoicTBa OeHzouna. Ilomydyenue
Oensona. Omnpenenenne ampoTepHOro CBOWCTBA OeH30Ia.

1. Tunbl MEXMONEKYISIPHBIX B3aMMOJICHCTBHA. XUMUYECKas
peakuusi.

2. 3aKOHOMEPHOCTH XHMMHYECKHX peaKIuii.

TeruioBoit 3pPexT XUMUUECKUX peakiuui. XuMudeckas KUHETHKA.
l13MeHeHne BHYTPEHHEN YHEPIUMM XMMHUYECKON PEaKIHU.

3. CxopocTh peaknuu. XuMu4eckoe paBHoBecwe. KoHcrtanTta
paBHOBecus. [Ipunuun Anpu Jle HlaTense.

4.  Xumuueckas KMHETHKa. MeXaHu3MM peakiu.

5. DHepreTuueckue 6apbepbl XMMUYECKUX peakIMid. DHeprus
AKTHBALIUY.

6. CKOpOCTh XMMHUYECKON peakiuu.

7. BuusHue BHEIIHUX (AKTOPOB HA CKOPOCTh XMMUYECKOM
peakuuu.

8. BumsHMe sHepruM M KaTalau3aTopoB HA CKOPOCTh XMMUYECKOMH
peakuuu.

9. Xumuueckoe paBHOBecHE. Y CIOBUS CMEIIEHHUS] XUMUYECKOTO
[PaBHOBECHS.

10. CoctosiHue BemmecTB B pacTBope. MexaHu3M pacTBOPEHHUS.
Kpucraniuzanus BemecTs B pacTBOpE.

11. OGpa3oBaHue M pa3noKEHUE KPUCTATIIOTUIPATOB.

12. DnexkTponauTHyeckas JUCCOIHMALUS U MOHHU3AIMS SJIEKTPOIUTOB.
13. CucremaTH3anus XUMHYECKHX PEAKIMHA B OPraHUYECKUX U
HEOPraHWYECKUX BELIECTBAX.




12. Tlonyyenwme ankwmiOeH3osa. Peakmum 3amerneHus: OOKOBOM
nenu. Peakuum oxucieHwHs.

13. Ileperonka HedTu. bensun. Ilepepadborka HedTH.
Kpekunr nHe(TenpoayKkToB.

14. PudopmuHr.

15. OmnbIT B JOMaUIHUX YCJIOBHAX (HAOIIOJEHHE 32 TOPEHHUEM
napaduHa, BHIBOJIBI).

16. IlomyuyeHue rajoreHajaKaHOB U UX (PU3UKO-XUMHUYECKHE
CBOMCTBA.

17. TlonydyeHue n GU3HKO-XMMHUYECKHAE CBOMCTBA
KHCJIOPO/ICOIEpKAIUX OPraHUYECKUX COeAMHEHHH.

18. OOmme crocoOb! mosrydyeHus: cnuptoB. CreruaabHbIH
CII0CO0 MOJTyYeHHsl CIIUpTa.

19. OcHOBHBIE U KHCIIOTHBIE CBOIICTBA OPraHMUYECKUX
COECTMHECHMI.

20. TlomyueHue U XMMHYECKHE CBOMCTBA OHOATOMHBIX
(3TaHONa, METaHOJIA, IPOMAHOJIa U Ap.), MHOTOaTOMHBIX
(3TUJICHIIIMKOIb, TIUIEPUH U Ap.) U apOMaTHUYECKUX CIUPTOB
(penom).

21. TlomyueHue U XUMHYECKHE CBOMCTBA aJIbIETH/IOB,
KETOHOB, KAPOOHOBBIX KHCIIOT. Peakunu okucieHus
QIIbIeTuI0B. Peakiuy sTepuuKai 1 BOCCTAHOBIICHHS
KapOOHOBBIX KUCIOT. OCOOEHHOCTh MypPaBBHUHON KHUCIIOTHI.
22. OnbIT B IOMAIIHHUX YCJI0BHSAX. ONBIT ¢ YKCYCHON
KHCJIOTOM.

23. TIpakTuueckas padora Ne 3. [Tosyuenue u cBoiicTa
KapOOHOBBIX KHUCIIOT.

24. TlomyueHHe U XUMHUYECKUE CBOICTBA CIIOKHBIX d(DUPOB,
MaceJsl, MOIOIIUX CPEACTB (MbLiIa, TIOPOIIKOB).

25. T'mnporeHm3anust XHUJIKUX PACTUTENBHBIX Macell.
[Tony4yeHne UCKYCCTBEHHOTO Maciia—MaprapuHa. OuucTka
MaprapuHa OT €ro TPaHC-U30MEPHBIX N30MEPOB
(HEeIOTyIIeHNEe OTIACHOCTH IS OKPYXKAIOIIEH CPEIIbI).

26. IIpakTuueckas padora Ne 4. [TomyueHue 3TUIIOBOTO
phupa YKCyCHON KHCIIOTBHI.

14. Tenermueckas CBSI3b MEXKIy OCHOBHBIMH KJIaCCAMH
(BemecTBaMM) OPraHMYECKOW XUMUHU.

15. DnekrponuTHyeckas quccoruays Boasl. BogopoaHblit
rokasateisib. B3aumonericteue conu ¢ Bogou. I'maponus.

16. CgoiicTBa KOJUIOUIHBIX PAaCTBOPOB.

17. TIpoTHMBOMOJIOXKHBIE CBOWCTBA METANIOB U HEMETAILJIOB.

18. Bwuabl XUMHYECKUX peakmmii: Peaknuu mpoTekaromme ¢
M3MEHEHUEM CTEIIeHU OKHUCJICHUS.

19. Peaknmu monHoro oOMeHa, KuCIIOTHO-OCHOBHBIC peaKIvy.
CBoiicTBa rajloreHoB

20. IlonmydyeHue U XMMHUYECKHE CBOWCTBA TaJOTEHOB.

21. Peaxmus nonuzanuu rainoreHoB. CBoiicTBa
raJoreHoBoJ0poA0B. OCOOEHHOCTH PEaKIUH MOTyYSHHS
raJoreHOBOJOPOIOB.

22. CBoiicTBa raJIOT€HOKUCIOT. KHCIOTHO-OCHOBHBIE pEaKIny.
23. HonooOmennbie peakiun. OKUCIUTETHHO-BOCCTAHOBUTEIBHBIC
peaxiuu.

24. Tanorenunsl. BoccTaHOBUTENbHBIE CBOWCTBA TaJOT€HHIOB.
25. OOpa3zoBaHME COEAMHEHUN TaJIOr€HOB.
JIEeKTPOOTPULIATENILHOCT T'aJIOT€HOB.

26. XuMHuYECKHE CBOWCTBA P -3JIE€MEHTOB KHMCIOPOJHOW MOATPYIIIBI
VI rpynmbt. KucnotHo-ocHoBHBIE cBOWCTBA. CTENEHb OKHCICHHUS
PIIEMEHTOB MOJATPYIIIBI KUCIOPOA.

27. TexHomoruyeckas leo4Ka POU3BOICTBA CEPHOM KUCIIOTHI (Ha
OCHOBE OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHON PEaKINH)

28. XumHyeckHue CBOMCTBA 3J€MEHTOB V TPYNIbI U UX COETUHEHUI
29. JloHOpHBIC CBOWMCTBAa aMMHaKa.

30. Xumuueckue cBOWCTBA 31MeMeHTOB |V rpymisl.

31. Xwumwnyeckue coicTBa 3meMeHTOB |l Tpyrmb.

32. Xwumuueckue cBoiictBa metauioB I, Il rpymm.

33. Kopposust metaimoB. MexaHu3M Iporiecca KOppO3uHu.

34. Dnexrponns. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE TIPOLIECCHI HA
DIIEKTPOAAX.

35. Mertamryprusi. M3Bneuenue mMetamioB u3 pyn (yrierepmus,

BOJIOPOOTEPMUSI).




27.
28.
29.
30.
31.
32.

VYrneBoapl: riroko3a, Gpykros3a, MEeHTO3A.
Hucaxapunpl ManbTo3a, 1akTo3a.

[Monucaxapuasl Kpaxmaj, LEJUIFOI03bI.

benku u ux ¢usznyeckue cBOWCTBA.

CoenuHeHus a30Ta: aMMHbBI, aMUHOKHUCIIOTBI,
I'erepornuknuueckue coequuenus. [Tupuaun. [uppod.

[TupuMUIUHOBBIE U TYPUHOBBIE OCHOBAHUS

33.
34.
36.

Peakuus rugponusza HyKJIEMHOBBIX KHCIIOT.
Knaccugukarust BHICOKOMOJIEKYISIPHBIX COSIUHEHUH.
Bynkanuszanus cuHTeTHYECKOro Kayuyka. Pe3una.

byTtanuieH — CTUPOJBHBINA KaydyK.

37.

IIpakTHyeckas padora Ne S. Pacno3HaBanue

IJI1aCTMacCChbl 1 BOJIOKHA.

38. OOoO1ieHne 3HaHUS O NPEBPALICHUAX OPraHUYECKHX
COCIMHEHHH.
39. T'eHermueckas CBsI3b MEXAY OpraHUYECKUMU

COCIUHCHUAIMU (XI/IMI/ILICCKI/IC pCakuru MEKAy OCHOBHBIMU
KJIaCCaMH).

40.
BuramuHbl. bBHOXMMHUYECKUI MTPOLIECC B OPraHU3ME YEJIOBEKA.
41.

OpFaHI/I‘{eCKI/IC COCAMHCHUA B JXUBBIX OpraHU3Max.

.HCKapCTBeHHI)IC npenaparbl, UX MPOU3BOACTBO Ha

XMUMUKO-(DapMaleBTHUECKUX TPEATPUATHUSX.

42. Knaccudukaius XUMUYECKUX PEAKIMN B OPraHMYeCKUX
COECTUHEHMSIX.
43. Knaccudukaius peakiyii 1Mo THIaM MpeBparieHusl.

44. Knaccudukanus peakuuil B 3aBUCUMOCTH OT XapakTepa

pa3pbIiBa CBsI3U B cyOcTpaTe.

45.

l'omonuTHuecKkuii U TeTepoIMTUYECKUIN pa3phIB.

36. Mertamtorepmusi. [TonydyeHne MeTaJIoB U3 CYIb(QHUIHBIX PY/I.
37. Tmapomeramtyprus.

38 CBoiicTBa coeMHEHUN aTIOMHUHUS.

39. CBoiicTBa OKCHIIOB M THAPOKCHJIOB JKeje3a.

40. CsoiicTBa comeil xenesa.

41. TlonmydyeHue xene3a B JJOMEHHOHN IEYH.

42 . I[Ipou3BOACTBO YyryHa U CTaJId U X CBOWCTBA.

43. 1BetHast metautyprusi Kelprei3cTana U ux HpOIyKIUU




4. IlpumeHeHue
BelleCTB U
XMMHYECKHX
peaKknuii B )KU3HU

1. 3HaueHHWe OpraHMYECKUX COCIWHEHHU B
[TPOMBIIIJIEHHOCTH.

2. [IpuMeHeHue yrieBomopoJOB B IMPOMBIIIEHHOCTH U
[MOBCEIHEBHOMN >KU3HU.

3. [IpuMeHeHre ranoreHonpoOM3BOJHBIX YIJIEBOJOPOJOBB
[IPOMBILLJIEHHOCTU U MOBCEJHEBHON KU3HH.

4. Kucnopoaconepxaimiye coeMHEHUs] B KU3HU
YeI0BeKa.

5. VYrneBonbl, 3HaUE€HUE [ )KUBOTHOTO U
[PACTUTEIBLHOIO OpPraHu3Ma.

6. A3zoTcoaepiKale opraHuuecKue COeJMHEHNS B
[IPOMBIILIJIEHHOCTH U MOBCEIHEBHOW >KMU3HU YEJIOBEKA.

7. CMC B KHU3HU YeJIOBEKa.

8. 3HaueHHe OPraHUYECKUX COEAMHEHUN B KU3HU
YesI0BeKa.

0. Opranuueckue COeAMHEHUS B JKUBBIX OpPraHU3MaXx.
10. Butamunsl. buoxumudeckuii nporecc B OpraHu3mMe
YesI0BeKa.

11. JlexapcTBeHHbIE Npemnaparbl, UX MPOU3BOACTBO Ha
XMUMUKO-(papMalieBTHUECKUX MPEANPUATHUSIX.

HpI/IMCHCHI/Ie IMPOCTBIX U CJIOXKHBIX BCUICCTB.
[IpumeHeHne KaTaau3aTopoB.

3HaueHUe OPraHWYECKUX BELIECTB B HAPOIHOM XO3SICTBE.
[IpuMeHeHne KpHUCTaIJIOTUAPATOB.

H3MeHnenne KUCIOTHOCTH OKPYXKAFOIIEH Cpebl B pe3yJIbTaTe
TEXHOT€HHOU JEeSATEIIbHOCTU YeJIOBEKa.

7. ITlpuMeHeHWe BOJOPOTHOTO TMOKA3aTelisi B HAIICH >KU3HH.

8. 3ammrTa OKpyXKaromen cpesbl.

9. Tumbl TUCTIEPCHOHHON CHCTEMBI.

10. TamoreHsl, rajOreHUIbI, KUCIOPOACOAEPKALIIE COCTMHEHUS
raJOreHoB, COJISTHAsI KMCII0Ta, a30THAS KUCIIOTa, pochopHas
KHICIIOTA U UX MIPUMEHEHHE.

11. Ilpumenenue ¢ocdaroB, HUTPATOB U JIp. COJIell B KayecTBe
y100peHuit.

12. TlpumeHeHWe CHIMKATOB B HAIICH >KU3HU.

13. Tlpumenenue yriepoja, KpEMHHUS U MX COCIMHEHHH.

14. Xumus 1 Mpou3BOJCTBO. XUMHUYECKAs] MPOMBIIIJIEHHOCTb
Keipreizcrana.

15. Hcnonb3oBaHWE METANIOB U MX CILJIABOB.

16. Hcnonb3oBaHHE IIBETHHIX METAIJIOB B IOBEJIMPHBIX paboTax (Ha
npumepe Keiproizcrana).

17. 3HaueHue XMMHH B CEIBCKOM XO3SHCTBE, OBITY U MEIHIIMHE.
18. Pemenne HKOIOTHYECKUX MPOOIEM.

ocoukrwpdpE

Pons xumudeckux 3JICMCHTOB, (I)epMeHTOB B )KXMBOM OpraHu3Me.




2.6 STEM npeamerHbie cBsi3u. CKBO3HbIE TeMATHYeCKHE JTMHUI
Me:xknpeaMeTHasi CBSI3b SBJSIETCA TUAAKTUYECKUM YCIIOBUEM I Pa3BUTHUSL y4€OHOTO
nporecca W ero (Qynkuui. Hapsgy ¢ xumwuelt apyrue mnpenMeTHble y4deOHBIE
MaTepuajbl KOOPIAUHUPYIOTCS Yepe3 MEKIPEIMETHYIO CBSI3b B CTPOTOMl CTPYKTYpPHOI
CUCTCMC M OCYHICCTBIIAOTCA B COACPKATCIBbHLIX JIMHUAX. HpI/I HUCII0JIBb30BaHUN
MEXIPEIMETHON CBSI3UM TMPUKIAJAHON U HAYYHBIH YpPOBHU YCBOCHHBIX MaTepUajoB
YBCIIUMYUBACTCA; TUAAKTUYCCKUC CANHUIIBL 06paSOBaHI/I$I YIPOUYHAIOTCA; Y YUalllUXCA B
CBOIO ouepelb (OpMHUPYIOTCS OOIIMEe 3HAHWS W HaBBIKUM. MeXNpeaMeTHasl CBS3b
BJIMSET HA CUCTEMHOCTh 3HAHUH 4YCPEe3 KIHKUYCBBIC U IMPEAMCTHBIC KOMIICTCHTHOCTH. B
o0beMe JpYrux MpeAMETOB M MPEIMETOM XMUMHEH HEKOTOphble ydeOHble MaTepuabl
nosropstorced. [Ipu uzydeHnn 3tux

y4eOHBIX MAaTEpHUaTOB y ydamuxcs (GOPMHPYIOTCS XUMHUYECKHE, OMOJOTHYECcKHe,
¢usmueckne, reorpaduyeckue  MOHATUS.  XUMHA ~ Hapsay € JOPYTUMH
€CTeCTBEHHOHAYYHBIMU MPEIMETAMHU CIYXHT JJIs CO3JMaHMsI OJIarONpUsATHBIX YCIOBUN
CYILIECTBOBAHHMSI 4YeJOBeKa. [Ipy yYCBOGHMHM MEKIPEIMETHBIX IOHATHH, ydaruecs
JOJDKHBI TPUOOPECTUCIICAYIONINE JOTOTHUTEIBHBIC YMEHHS:

HekorHuTHBHBIE YMEHUS:
= COIIMAJIBHBIC 1 DOMOIIMOHAJIBHBIC yMeHI/Iﬂ;
- CIIOCOOHOCTH K IO3HAHUIO;

- YMCHHEC AYyMATb CaMOCTOSATCIIBHO.
COIII/Ia.]'IbeIe U SMOIMOHAJIbHBIC YMEHHUSA BbIPAXKAOTCA CJICIIYIOHII/IMI/ICHOCO6HOCT5[MI/I:

- yMeHHe padoTaTh B rpymnmnax;

- B3aMMOOOMEH C IPYTrUMH (MIeH, BEIIU H T.11.);

- YBa)XEHUE JIPYTHX;

- BJIa/ICHUE YIIPaBJICHYECKUMHU KaueCTBAMU (JIMIEPCTBO);

- YYBCTBO OTBETCTBEHHOCTH JJIS COXpaHEeHMsI CTaOUJIbHBIX YCIOBUH
OKPY>KaOILEN CPebl;

- CaMOJIOBEPHUE;

- CIIOCOOHOCTH CITPABEIJIMBO OLIEHUBATH JIPYTHX.

Cnoco0HOCTh MO3HAHUS

— IT0Ka3bIBAET CIAEAYIOUIUE YMEHUS:

- pacnpeziesieHne BpeMeH! ISl TO3HAHMUS;

- 3aI1Ch HEOOXOTUMBIX MTOHATHH;

- MIOCTOSIHHO OLIEHUBATh CBOU CUJIbHBIE U CJ1a0ble CTOPOHBI (CAMOOLIEHKA);

- CrIpaBeJIuBas OLIEHKa ceOs;

- CaMOCTOSITENIbHOE N3YUEHHUE PEMETA.

YMeHue 1ymaThb caMOCTOSITEJILHO

- OCYIIECTBIISIETCS CIEIYIOIUMHE CIIOCOOHOCTSIMU:CTHE B JUCKYCCHSIX;

- (hopMHpOBaHNE MHEHU;

- MOCJIEI0BATENILHOE BEICKAa3bIBAHNE MHEHUH, UCTIOJIb30BaHUE (PaKTOB.

Y ydammxcsi pa3BHBaeTCsl WHTEpEC K HOBEHIIMM HayKaM W TEXHOJOTHSIM
(HaHOTEXHOJIOTUSL U T.J.), MCIOJIb3YS BBIIIEYKa3aHHBIC MEXIIPEIMETHbIE CBs3U. B
IIKOJIaX M3y4eHHEe OCOOCHHOCTEH CTPOEHHS eCTECTBEHHOHAYYHBIX IPEIMETOB
COBITQ/IAET C KJIAcC

Kaaccndukanmnsa MexnpeaMeTHbIX CBsi3ei

Tadauna 6.
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OcHoBa KJIaccupuKANNHU

Buabl MeXXnpeaIMeTHbIX CBsI3el

Bpewmst uzyueHust yueOHbIX
MaTepUaIOB

npeaBapuTeCiibHas,
COIIPOBOAUTCIIbHAS
IEPCIICKTUBHAA,

CTpyKTypa U3y4eHHs
YIeOHBIX

MaTepHajIoB

Ha OCHOBE (haKTOB;

HAa OCHOBE TOHATHUH;

Ha OCHOBE 3aKOHOB;

Ha OCHOBE TEOPHIA;

Ha OCHOBE NMPUKJIIAIHBIX BOIIPOCOB;

HAa OCHOBE HCII0JIb30BAHUS METOJOBHUCCIIEI0BAHUS

CCTCCTBCHHBIX HAYK;

[Tytu nprobpeTenus
3HAHWI,yMCHUN 1 HABBIKOB

PENpPOLYKTUBHBIN;
M CCIIEI0BATENbCKUN (ITPOJYKTUBHBIN);
TBOPUYECKUH (KpEaTUBHBIN).
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JIsi KOHKpETH3allii JaHHOTO 3JIEMEHTA, B MPEAMETHOM CTaHIApTe IMpeiaracTcs
TabIMIA 7 MEXKIIPEAMETHBIX CBsI3el yUeOHBIX MPEAMETOB HUX HEKOTOPHIE OCHOBHI.

Taoaumna 7. CKkBO3HBIE TEMATHYECKHUE JTUHUH

Uto n3yyaer npeaMer

dusuka EcrectBo3Hanue Dusnyeckas buosorus XUMHs
reorpadus

I3yuaer M3yuaer siBiieHns  |PacnpocrpaHeHue M3yuaer M3ygaer

[IPOCTHIMHU PKUBOMU HEKUBOM  [MUHEPAIBHBIX CyILIECTBOBAa- HUE€  [COCTaB,

0011IM [IPUPOBI OorarcTB (BEIIECTB) B [PACTHTEIILHO- TO M |CTPOCHHUE,

3aKOHaM (BEIIeCTBO U TEJO). [MPUPOJE. PKUBOTHOTO MUpa  [XMMHUYeEC-

SIBJICHUI B (oOMeHBeIIeCTB KH€E

[pupoze B OPraHH3MC) CBOIICTBA

CBOICT- BaM BCLICCTB.

MaTepuu

(BemiecTBa)

CTpoeHuto

3aKOHaM

JIBUYKEHUS

Kak yka3aHo B Tabnuiie 7 €CTECTBEHHBIE HAayKH CBSI3aHBI BOKPYT IPEIMETHOTO OJIOKa.
OxugaeMplii pe3yibTaT OOY4YEHHs YydalluXcs MOXKET OBITh MCIIOJIb30BaH C IOMOILBIO
YHCIIOBOTO KOJAMPOBAHHMS, KaK MMOKa3aHo HUXKe (Tabiuma 8).
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Paznen 3. OxxuaeMple pe3ysbTaThl U OLCHUBAHUE YUAIIUXCSI

Kooupoexa osicuoaemolx pezyriomamos ooyuenus maoauya 8

Harmpumep, 8 1.1.1. —
PTO:

«8 —BOCBMOM KJ1acc

«1»— comepxarenb- Has
ITUHUS «Meton
[TO3HAHUS,
«1»—peamerHas
KOMIICTCHTHOCTb
(PackpeiTe

CYILIHOCTHU

XHUMHUYECKHX

SIBJICHUI);

«1» — 0KuIaeMbIi
[pe3ysbTarT.

Harnpumep, 8. 2.2.2. —
STO:

«8» — BOCBMOH

KJ1acc

«2»— coliepKaTelib
—Has JUHUS
«BemiecTBoy;

«2» -
MpeaMeTHas
KOMIICTCHTHOCTD
(OObsicHeHUE
perieHne
XUMHYECKUX
SIBJICHUM

[0 COCTaBY U CTPOCHUIO
BEIIIECTB)
«2»—0KU1aEMBII
[pe3ynbTar.

Harmpumep, 8. 3.3.3. —
ATO:

«8— BOCBMOI

«3» —coepKarenb
cojiepKaTebHas
UTMHHS
«XTMHIYECKast
[peaKIus»;
3»—TpeamMeTHas
KOMITIETEHTHOCTD
«lcrop30BaHue
Hay4HBIX JOKa3a-
TEILCTB MPHU
M3y4YEHUU BEILECTB U
XUMHYECKHUX
[peaKuuii»;

«3» — O3KUJaEMBIN
[pe3ybTarT.

Harmpuwmep,8. 4.3.4.
— 9TO:

«8» — BOCEMOM
KJ1acc;

«4»

coJiep KaTesibHast
UTHHHS
«[IprumeHneHue
BEILIECTB U
XHUMHYECKHUX
[peaKkuuii Ha
MPAKTUKEY;

«3» —

[peMeTHas
KOMIICTCHT-

HOCTb
«lcmiosbp30BaHKe
Hay4IHBIX
JT0OKA3aTeIbCTB IPU
M3y4YEHUH BEIECTB U
XHUMHYCCKHUX
[peaKuuii»;

«4» —

0KHIaEMBIN

[pE3yJIbTAaT.
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3.1. O:xxnpaemble pe3yJibTaThI U olleHMBaHusA 8-11 kiaccoB

OxuJaeMble pe3y/IbTaThbl 0GYYeHUs ydaluxcsa AJisi 8-9 KjaaccoB

tabiuua 9

Conep:xatebHasi
JTHHUS

IIpeamerHbIe

OxxuaemMple pe3yJbTaThl 00yUYeHHUs Y4AIIMXCS

KOMIICTEHTHOCTH

8 -Kiacc

9 -xitacc

MeToa MO3HAHUSA
XUMHH

1. PackpebiTue
CYIIIHOCTH
XUMHYECKHUX
SIBJICHHI

8. 1.1.1. OObscHsAET XUMUYECKHE SBJICHUS HA OCHOBE
M0JIO)KEHUH aTOMHO-MOJIEKYJISIPHOTO YUESHHUS.

8. 1.1.2. MoxeT 1ath 00IIyI0 XapaKTePUCTUKY
XUMHYECKHUM JJIEMEHTaM Ha OCHOBE MEPHOTUICCKON
CHUCTEMBI 3JIEMEHTOB.

8. 1.1.3. Mcnionb3yeT 3HaHUE NP BBIMOJIHEHUN
[IPAKTUICCKON PabOThI M PEIICHUN 33]1a4.

0. 1.1.1. O0OBsICHSIET XUMUYECKHE SIBJICHNS Ha OCHOBE
TEOPHH ISKTPOJIUTHUCCKOU TUCCOIUAIUH.

0. 1.1.2. O0BsACHsET O0IIYI0 XapaKTePUCTUKY
XUMHYECKHUX JIEMEHTOB, UX PACIIOJIOKEHUE B
[JIABHBIX U JOMOJHUTENBHBIX MOATPYIIax
[MEPUOJNYECKON CUCTEMBI.

0. 1.1.3. Birameer u npuMeHsET 3HaHUS O 3€JICHHOM
HaBBIKU.

2. OObsicHeHuE
XUMUYECKUX
SIBJICHU I
(peakiuii) 1mo
COCTaBy U
CTPOEHHUIO
BEILIECTB
[IpuMeHeHue
Hay4YHbIX
ToKa3a-TebCTB
MPU U3YYCHUHN
BEILIECTB U
XUMUYECKUX
[peaKuuid.

8.1.2.1. OOBsICHSIET XUMHYCCKHX SIBJICHUH (PEaKInii) 110
COCTaBY U CTPOCHHIO BEIIECTB.

8.1.2.2.  Jlns mpoBeIeHUS XUMHUYECKUX IKCIICPUMCHT
yMeeT 00palatbCs HHCTPYMEHTaMHU, TpHOopaMu,
[peaKTHBaMHU.

8. 1.2.3.IIpumMeHseT noaydeHHbIe 3HAHHsI, YMEHHsI, HABBIKU
B ITOBCETHEBHOW JKM3HHM ¥ MOXET PEan30BaTh B HOBBIX
CUTYaIUsX;

8.1.3.1. HaGmromaeT u onuchiBaeT XUMHYECKUE
SIBIICHUSI B IPUPOJE;

8.1.3.2. CaMocCTOsTEeNBHO JeaeT BBIBOJIBI O
XUMAYECKHX SIBIICHHSIX

8.1.3.2. IlpuMeHsieT 3HaHUS Ha IPAKTUKE

OCHOBBIBASICh Ha pe3yJIbTaTax Mo XMMUYECKUM

SIBIICHUSIM.

0.1. 2.1. OObsiCHSIET XUMUYECKUX SIBIICHUI
(peakiuii) Mo COCTaBy M CTPOCHUIO BEIIECTB.
0.1.2.2. Jliig mpoBesieHUsT XUMHUYECKUX
yMeeT o0palaTbcst MHCTpyMEHTaMH,

npudopamu,

[peaKTHBaMHU.

9. 1.2.3.ITpumMeHsieT NOTyICHHBIC 3HAHUS, YMEHHS,
HaBBIKY B TOBCETHEBHON JKU3HU U MOXKET
paTM30BaTh B HOBBIX CHTYaIUsX.

0 1.3.1. Obnanaet oOUIMMHU CBEIEHUSIMH O
BOJIOPOJIHBIX COCTUHEHUSX YTIIEPO/Ia;

0 1.3.2. Ha3bIBaeT opraHn4eckue BelecTBa 1o
CTPOCHUIO YTJIEBOIOPO/IOB;

0 1.3.3. Paznuyaer opraHMyeckre BeuiecTsa Ipyr oT
JpyTa Mo CBOMCTBAMU MPUMEHSET UX

B )KHU3HU.
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BemecTBo

Kommiereutanocts 1

8. 2.1.1. O0nagaeT MOHATHSIMHU O TOM, YTO XUMHMS
HayKa O BEIIECTBAX U UX MPEBPALICHUIX

8.2.1.2. M300paxkaeT CTpOCHUE MOJIEKYI
KHCJIOPO/a, OKCHUIIOB, BOJIOPOJIA, KUCIIOT,
OCHOBaHUH, COJICH TaJIOT€HOB; KJIACCHPUITUPYECTH
HA3bIBACT WX;

8. 2.1.3. 3HaeT npuMeHEHNE OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX COSTMHECHUN U IPUMEHSET
KOHKPETHBIE BEIIECTBA U3 ATHX KJIACCOB.

0.2.1.1. VYwmeer kiaccupuIupoBaTh

PIIEMEHTBI IO CTPOSHHUIO aTOMa Ha TPYIIIBI U
[TOATPYIIITHI.

0.2.1.2. Ompenenser XUMHYECKHE

PIIEMEHTHI 110 KaYeCTBEHHOMY COCTaBY U
XAMHYECKHM CBOMCTBAM, COCTABIISCT UX
XUMUYECKHUE YPAaBHECHHSI.

9. 2.1.3. IIpumeHsieT BelecTBa M0 UX XUMUYECKUM
CBOIMCTBaM B ITOBCEIHECBHOM JKU3HM.

KomnereHuTtHOCTh 2

8. 2.2.1 O0bsICHSIET CTPOCHUE HEOPTAHUYECKUX
BEIIECTB HA OCHOBE TECOPHH aTOMHO- MOJICKYJIIPHOTO
CTpOCHHS BEILIeCTBa, epuoandeckoro 3akona /.M.
MeHeneena.

8.2.2.2 Ha OCHOBaHMM T'€HETUYECKUX CBA3EH
HEOPraHMYECKUX BEIIECTB MOKET COCTABIISET
YPaBHECHUS XUMHYECKHUX CBOWCTB JIEMEHTOB M HX
COCIMHEHU;

8. 2.2.3. 3HaeT U NPUMEHSIET B KU3ZHU

XUMHYECKHE HIEMEHTBI U UX COSTUHEHHUSI.

0.2.2.1. JlaeT XxapakTepUCTUKY MeTaJljiam,
HeMeTaulaM U aM(OTEPHBIM JJIEMEHTaM;

9. 2.2.2. CocraBisieT ypaBHEHUSI XUMHUYECKUX
CBOICTB 3JIEMEHTOB U UXCOCIMHECHUH;

0.2.1.3. 3HaeT ¥ NpUMEHSET BXXU3HU XUMHUECKHE
DIIEMEHTHI U UX COCTUHEHHUS.

KomnerentHoCTh 3

8. 2.3.1. 3HaeT, 4TO BAJICHTHOCTh ATOMOB
XUMHAYECKHX 3JIEMEHTOB 3aBHCHUT OT CTPOCHHS
aToMa,

8. 2.3.2. Onpexnensier yepe3 XUMUIECKAN
PKCIIEPUMEHTPA3INYHSI CBOWCTB BEUIECTB;

8. 2.3.3. YMeer pewiaTh 3a7a4u C IPUMEHEHUEM
3aKOHOB M TEOPH, ONPEIETAIONINX COCTAaB U Maccy
BEIIIECCTB.

0. 2.3.1. Moxer paccka3aTb OpacTBOpax;

0. 2.3.2 IIpuMeHsieT 3HaHUs TEOpUn
DIIEKTPOIUTUYECKON INCCOIMAINHN, 3aKOH
NeficTBUSL Macc MpHU U3Yy4EeHUH TeMbl «PacTBOPBI»;
0.2.3.3. 3HaeT UCHOJIb30BaHUE PACTBOPOB
XMMHUYECKHUX BEIECTB B HAPOJIHOM XO3sIHCTBE U
MPUMEHSET HEKOTOPbIE U3 HUX B TIOBCEIHEBHOM
PKU3HH.
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3. Xumuueckue
peaxkiun

Kommereutaocts 1.

8. 3.1.1 3HaeT TUIIBI XUMUYECKUX PEaKITHi

8 . 3..1 2. [IpuBoAUT MpUMEPHI HA KAXKIbIH THII
XUMHYECKUX PEaKLIHil;

8. 3.1.3 YMeeT nonyunuTh HOBBIE BEUIECTBA HA OCHOBE
XUMHAYECKUX PEAKIIUN ITyTEM XUMHUYECKOTO
DKCIIEPUMEHTA U 3HACT O MPUMEHEHHUH UX B )KU3HH.

0. 3.1.1 MoeT HanuCcaTh3JIEMEHTHI HAa OCHOBE
PIEKTPOIIUTUYECKON TUCCOLUAIUY;

9. 3.1.2 OOBACHIET MPUMEHEHUE XUMUYECKUX
[pEaAKIINIA;

0.3.1.3 IlpumensieT mpaBuiIa SKOJIOTU- YECKOH
0E30MMaCHOCTH NP UCIIOIb30BAHUH BXKU3HU
XAMHYECKHUX PEAKLIUM.

KomnereHTHOCTS 2.

8. 3.2.1. [lonnMaeT XMMUYECKHUE SIBJICHHS,
MIPOUCXOISIINE B IPUPOJIC;

8. 3.2.2. JlaeT onpeesieHUE OKCUIaM, KUCJI0TaM,
OCHOBAHHSIM, COJISIM B COOTBETCTBUH HX COCTaBa;

8.3.2. 3. YMeer nucath ypaBHEHHUE XUMUYECKONU PEaKIIUU
HEOPraHMYECKUX BEIIECTB IMTyTeM BBITIOTHEHUS
XUMHUYECKOTO IKCIICPUMEHTA.

9.3.2.1 TlpumeHseT 3HaHUS O TCOPUU
PIIEKTPOIUTUICCKOUTMCCOIMALINY TP HATUCAHHUH
peaKIuil TUCCOIMALIMK BEIIECTB, KUCIIOT,
OCHOBAHMI 1 COJICH;

9. 3.2.2. Moer naTh ONpeACIICHHE KICIIOTaM,
IeJI09aM M COJISIM Ha OCHOBE TCOPUU
PIEKTPOJIMTHYCCKOM TUCCOIIMAIUY;

9.3.2.3. MoeT HanucaTh ypaBHEHUE
PIICKTPOJIMTUICCKOM JUCCOIUAIIUN KUCIIOT U
ICJIOYCH B 3aBHCHUMOCTH OT MX CBOICTB.

KomneTreHTHOCTH 3.

8.3.3.1. JlaeT omnpeneneHue KUCIOpOAY, OKCHIaM,
BOJIOPOJY, KUCIOTaM, OCHOBAHUSIM, COJISIM 10
KJIAaCCU(UKAIINY HA OCHOBE aTOMHO- MOJICKYJIIPHOU
TEOpUU;

8.3.3.2  YMeeT ONUCHIBATbXUMHYECKHE CBOHCTBA
KICIIOPOJ1a, OKCHJIOB, BOJIOPO/IA,

KHCJIOT, OCHOBAHHUM, COJICH Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOM TEOpHH;

8.3.3.3. 3HaeT mpuMeHeHne KUCIOPO/1a, OKCUIOB,
BOJIOPO/1a, KUCJIOT, OCHOBAaHUH, cosieil. HekoTopsie n3HuX
MOKET HUCIIOJIb30BATh B YKU3HU;

0.3.3.1. Moer nath 00IIYIO XapaKTEPUCTUKY
KHCIIOPOJY, a30Ty, YIJIEpPOy, dJIeMeHTaM
MOJIPYIIITBI METAJIIOB;

0.3.3.2. Moxer HanucaTh ypaBHEHHE XUMHUYEC-
KHX PEaKLHi 110 XUMUYECKIM CBOKWCTBaM
KHCIIOpO/1a, a30Ta, YIIepo/ia, 3JIeMEHTOB
MOJIrPYIITBI METAUIOB.

0.3.3.3. 3HaeT npUMeHeHHe KUCIOpoa, a30Ta,
YTIIepO/Ia, JIEMEHTOB IO PYIIIBI METAIOB U UX
COCIMHEHUI. MOXKeT IPUMEHSTh Hay4HbIE
TOKa3aTeIbCTBA O BEMIECTBAX, XUMUYECKUX
peakmusix. [IppMeHsieT HaydHbIe TOKa3aTeIhCTBA
MPU U3Y4YEHUH XUMUHU SJIEKTPOJIUTOB U XUMHUH

DJICMCHTOB.
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4. IlpumeHnenue

Kommiereutanocts 1

8.4.1.1. OObsiCHsIET 3HAYCHUE XUMHH B HAPOIHOM

9.4.1.1. O0BsCcHAET 3HaUEHUE XUMHUU B KU3HU 110

BelleCcTB U XO3SIUCTBE; MCTOYHUKaM UH(OpMaIuy;
XHMHUYECKHX 8. 4.1.2. CocraBisieT ypaBHCHHs] XUMHYECKHX 0.4.1.2. O0bsicHsACT IPUMEHEHNE XUMHUH B
peakuuii [PEaKIuii JIsl TOJyYeHUs] HOBBIX BEIIECTB Yepe3 HApOIHOM XO03sHCTBE.
B JKH3HU. MPUMEHEHUE XUMUYECKUX PEaKIInii; 9.4.1.3. [IpuMeHsIeT XMMUYECKHE BEIISCTBA B
8. 4.1.3. TlpumMeHsieT noiay4yeHHbIC HOBbIC BEIIECTBA [MOBCETHEBHOM KU3HU.
B IIOBCE/IHEBHOI JKU3HU.
Komnerenrnocts 2 8 .4.2.1  Tlomydaet uH(pOPMAIIUIO 110 YCIOBUU 0.4.2.1. Haxoaut nH(MOpMAIIHIO 110 MEXaHU3MY
MPOTEKAHUS XUMUYECKUX PEAKITUH; MIPOTEKAHUS XUMHYECKUX PEaKIINi
8.4.2.2. 3HacT M NOHMUMAET, YTO MEXaHU3M XUMHYCCKHX (9.4.2.2. 3HAeT U IOHUMAET, YTO XUMHUYCCKHEC
[pEaKIuii 3aBUCUT OT MPUPOIbI BEIIECTBA. [PEaKIY MPOTEKAIOT HA OCHOBE OCHOBHBIX
8.4.2.3. [IpoBoaut AKCIIEPUMEHT NPUMEHSS  [3AKOHOMEPHOCTEH;
YCIOBHSL MPOTCKAHHUS XUMHUYSCKMX peakiuii u moxer (9 4.2.3. IIpumeHsieT 3aKOHOMEPHOCTH XUMHYECKHIX
HaIMCaTbPEaKIIHIO. peakiuii Ha OCHOBE 3aKOHA ACHCTBUSIMACC MTPU
YCBOCHUU TeMBI «PacTBOPBI».
Komnerenrnocts 3 8.4.3.1. Bnazgeer nonHo# nH(opMaImei o coctaBe u 9.4.3.1. Hnadopmuposan no teme «Teopust
CTPOCHUHU HEOPTaHUYECKUX BEIIECTB; PIICKTPOIUTUICCKON JUCCOIUAITII, «XHUMHUS
8.4.3.2. CocraBnsieT ypaBHEHHs peaklvii Ha pIeMEHTOBY». OOBSICHSACT 3HAUCHUE XUMHH B )KU3HU
XMMHUYECKHE CBOWCTBA U TIONyYEHUS] OKCUIOB, KHCIIOT, 110 KCTOYHUKAM UH(POpPMAITUH;
OCHOBaHUH, coJeil; 0.4.3.2. MoxeT paccka3aTb O pacroNI0KeHU!
8.4.3.3. IIpumeHsieT OKCUBI, KUCIOTHI, COU U aTOMOB djieMeHTOB Ha Tabnmie /.M. Menneneesa no
OCHOBaHUS B )KH3HU. CTPOEHHUH aToOMa;
0.4.3.3. [lpumeHsIeT XUMUYECKHE DIICMCHTHI B
MOBCEIHEBHOM KM3HU, 6€30TIaCHO IS )KU3HHU.
OxujaeMble pe3y/bTaTbl 00y4yeHUA ydamuxca Ajasg 10-11 kaaccoB
Conepxarenb- (Ofpa3oBaTesibHbIe Pe3yJdbTAaThl B COOTBETCTBHH C COMEPKATEIbHBIMH JHHHIMH W KOMIETEHTHOCTMH
HbIe JINHUH

KoMmeTreHTHOCTH

10 knacc Oprannyeckasi XUuMHA

11 kaace Oouasg Xumus
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1.

MeTo bl
MO3HAHU
ST XUMHH

1.ITo3uanue n
YMEHUECTABHTH
Hay4HbBIE BOIIPOCHI.

10.1.1.1. Mo:keTr omnpenejasiTb 3TaIlbl
XUMHYECKUX  SIBIGHUM U CBOWCTB
OpPraHUYeCKON XHUMHUH.

HUCCIIeOBaHUS
BEIIECTB B

11.1.1.1. YMeeT ompeaejsiTb 3Tallbl UCCIICOBAHUS
XUMHUYECKHUX SIBJIEHUU U CBOICTB BEILECTB.

3a/1a4y Ha UACHTU(UKALINUIO OPTAaHUYECKUX
COECTUHEHHUH.

2.HayuHnoe 10.1.2.1. MoseT oCyleCTBUTh MPOLETypPhl HY>KHbIE 11.1.2.1. Mo:keT NPOBOAUTH SKCIIEPUMEHT U
00bsICHEHUE U151 MCCIIeI0BAHUs/ IPOU3BOANUTD YUETIAHHBIX. (puKcHpoBaTH €r0 pE3yJIbTATHI

(paszpereHue)

XHUMHUYECKUX

SIBJICHUI.

3. [Ipumenenue 10.1.3.1. MoxeT aHAJIM3UPOBATH U OLIEHUBATH 11.1.3.1. MoskeT aHAJIM3UPOBATH U OLIEHUBATH
HAYYHBIX TaHHBIE NTaHHBIE.

ITOKa3aTeNIbCTB 10.1.3.2. VYwmeer pemiaTh SKCIepHUMEHTAIbHbIE 11.1.3.2. YmMeer pemath >KCIEpHUMEHTAIbHbIC

3agadyn Ha I/I,HeHTI/I(i)I/IKaLII/IIO OpPraHU4YCCKUX U
HCOPIraHNYICCKUX COC,HPIHCHI/II;‘I.

2.BerectBo

1. [lo3nanue u ymeHue
CTaBUTH HAy4YHbBIC
BOIIPOCHI.

10. 2.1.1. Mo:keT XapaKTepu30BaTh
OCHOBHBIE KJIACCHI OPraHUYCKHX COCTUHCHUI.

11. 2.1.1. MoseT onucaTh CTPOCHHE aTOMa.

11.2.1.2. Ymeer cBA3bIBATH AaTOMHOE CTPOCHHUE
PIIEMEHTA C €r0 MECTOPACIOI0KEHHEM B
MEepUOTNIECKOi TabmuIe.

11.2.1.3. Mo:keT 00BSICHUTH CBOMCTBa BEIIECTB C
AIIEKTPOHHBIM CTPOCHHEM aToMa U XapaKTepoM
XUMHAYECKON CBSI3H.
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2. HayuHoe oObscHeHne
(pa3pernieHue)
XUMHUYECKUX SBJICHUMH.

10.2.2.1. YMeeT cBA3BIBATH CBOMCTBA
OpPraHUYECKUX BEIECTB, UX COCTAB U CTPOCHHE.

11.2.2.1. YMeeT cBSI3bIBATH ATOMHOE CTPOCHHUE
DIIEMEHTA C €r0 MECTOPACIIOJIOKEHHEM B
MepUOANYECKON TadnuIIe.

11.2.2.1. MoxeT OOBSICHHTh COCTaB W CTPOCHHE
OCHOBHBIX KJIACCOB OPTaHMYECKHX HHEOPTaHUYECKHX
COeMHEHUI.

11.2.2.2. MoxeTr 06Cy,kIaTh CBOWCTBA METaIOB
1 HEMETAJJIOB.

11.2.2.3. YmeeT XapaKTepu30BaTh MPOLIECCHI
[PPKaBJIeHUS (KOPPO3Hs) M BOCCTAHOBIICHHUS
11.2.2.4.YMmeeT XxapakTepHu30BaTh sIBICHNE
HIIEKTPOJIM3A U €r0 POJib B TEXHUKE U
MPOMBIIIJICHHOCTH

3. [Ipumenenune
HAYYHBIX
OKAa3aTeNbCTB.

10.2.3.1. MoxeT OOBSICHATH MHOTOOOpa3ue
OpraHMYeCKUX BEILECTB, CO3/IaBasi MOJCITH
MOJIEKYJIbl U30MEPOB OPraHUYECKUX BEIIECTB.

11.2.3.1.Mo:keT 00CYy:KAaTh XUMHYCCKHC
CBOMCTBa METAJUIOB, IPUMEHSISI 3HAHHUS O CTPOCHUH
aToMa.

3. Xumnyeckue
[peaKIuu

1. ITo3nanue u ymeHue
CTaBUTb HAay4YHbIE BOIPOCHI.

10.3.1.1. Moxet OOBSICHUTH OCHOBHBIE
XHUMUYECKHUE PEaKIMi B OPraHUYECKON XHUMHUH.

11.3.1.1. Ymeer xapakTepu30BaTh OCHOBHbIE
CBOIMCTBA OPraHUYECKUX U HEOPraHMYECKUX
BEILECTB.

11.3.1.2. Ymeer npeacKa3aTh HarpaBlIeHHE
CMEIIEHUS] XMMUYECKOTO PaBHOBECHS.

2. Hayunoe oObsicHeHHE
(pazperenue)
XUMUYECKUX SIBICHUI.

10.3.2.1. YMeer 00BACHATH XUMUUYECKUE
peaKIMy B Kypce OpPraHMYECKOW XUMHH.

11.3.2.1. YMeer mokKa3aThb B3aMMOCBS3b
OCHOBHBIX CBOWCTB OpPraHHUYECKUX M
HEOPraHMYECKUX BEIIECTB.

3. [Tpumenenune
HayYHBIX
IT0Ka3aTeNbCTB.

10.3.3.1. MoxeT onpeaeasiTb BO3SMOXHOCTH
MPOTEKaHNUs XUMUIECKUX TPEBPAILCHUH B
Pa3IMYHBIX YCIIOBHSX U OIIGHUBATH UX
MOCJIEICTBHS.

10.3.3.2. MoxeT nNpou3BOAUTH PAaCUETHI 1O
XHUMHUYECKIM (OpMyJIaM M ypaBHEHHSIM PEaKInil.

11.3.3.1. MoeT mMpOM3BOAUTHL PACUYCTHI 10
XUMHUYCCKHM (OpPMYJiaM U YpaBHEHHSIM PEaKIUi
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4. [Ipumenenue
BEILECTB U
XUMHYECKUX
[pEaKIUNA B )KU3HU

1. [lo3Hanue U ymeHHUE
CTaBUTH HAYYHBICBOIIPOCHI.

10.4.1.1. MoxeT 00bSICHUTDb POJIb XUMUYCCKUX
[peaKnuii B IPOU3BOJCTBE HOBBIX MaTEPHAJIOB

11.4.1.1. MoxeT onucaTh POJib XUMUYECKUX
[PeaKIuii B MMPOM3BOACTBE HOBBIX MaTEpPHAIOB U
MOJIYUCHUU SHCPIUH

2. HayuHoe oObscHeHHe
(paspernieHue)
XUMHYCCKHUX SIBIICHHH.

10.4.2.1. Anajau3upyeT NPUMCHEHHUE BEIICCTB U
XMMHYECKHX PEAKIMi B MOBCEAHEBHOW >KHU3HU.

11.4.2.1. CpaBHUBaeT IPUMEHEHHUE BEIIECTB U
XHMMHYECKHE PEAKIH B MOBCEIHEBHOW JKH3HU.

3. IIlpumenenue
Hay4YHBIX
NI0Ka3aTeNNbCTB.

10.4.3.1. KpuTH4eckn oleHHBaeT
NTOCTOBEPHOCTh XMMUYECKOH MH(POPMAIHH,
MOCTYMNaroIIel U3 pa3sHbIX UCTOYHHUKOB.

11.4.3.1. H3zyyaer okpyxawouyro  cpely U
OLleHMBAaeT IOJIyYCHHbIE JaHHbIE C TOUKU 3PEHUS
XMW

Iloka3zaresn (Muaukaropsl) 10-kaace. Tadaunma 9

CopepxatesibHa [ KoMneTeHTHOCTH O:xugaemMbie pe3yJjibTaThl Pe3yibTaThl H IOKA3aTEIH

s1 JINHUSA

1.Metoapt 1. [lo3zHanue u ymeHue 10.1.1.1. MokeT ompenessiTh dTaIlbl \Pe3yrbmam 00CMuUeSHym, eciu Y4auwuics:

[MO3HAHUS CTABUTb Hay4YHbIC MCCIIEIOBAHMS XUMUUYECKUX SIBIEHUN U CBOWCTB 1. dopmynupyer uenb McciaeaOBaHUS;

XUMUN BOITPOCHI. BEILIECTB B OPraHUYECKON XUMUHU 2. BbIOMpaeT WHPOPMANMOHHBIE WCTOYHUKUA TIPU

BBIIIOJTHEHUN MPAKTHYECKUX paboT (KauecTBEHHBIE
peakuMu M [0  PAclO3HABaHMUIO  Ba)KHEHIIMX
OpPraHMYECKUX BEIIECTB) U  JKCIEPHUMEHTAIbHBIX
3anad;

3.  ompexaeiasier HIOCJIEIOBATEIIEHOCTh
HCCclieJ0BaTeIbCKUX aKTHBHOCTEH;

4.  BbpIOMpaer COOTBETCTBYIOIINE
/ocHaleHNe/ UHCTPYMEHTBI;

5. BbIOMpaer ¢Gopmbl yuéTa MaHHBIX (TaOIMIIBL,

nprdOpHI

rpaduKy, COUCKH, hoTorpaduu, 3anncn).
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2. HayuaHoe
00BsICHEHHE
(paspernieHue)

XUMHUYECKUX SIBJIEHUM.

10.1.2.1. Mo:keT oCylIeCTBUTH
MpOLEAYpBl HYKHBIC JUIS
MCCIIeJOBAHMS.

Pesynbmam 0ocmucHym, eciu Y4auwjuiica:

1. HAXOOMT M AHAJIU3HMPYET COOTBETCTBYIOUIYI0 WH(POPMAILHUIO;
2. HMCHOJIb3YyeT COOTBETCTBYIOIINI MaTepUa WINH/U HYKHOE
00opyI0oBaHrE M, COOMIOAas MpaBwiia 0E30MaCHOCTH, MPOBOAUT
3arIaHUPOBAHHBIN OIIBIT;

3. MPOBOAUT HAOIIOACHUE WIH/H U3MEPEHHUS, ITOJTydaeT
HaJIEKHbIC JaHHBIC,

4. NIaHMpPYyeT W MPOBOAMT KOHTPOJBHBIN OIBIT,

5. MPOBOJUT HAOIIOACHUS, U3MEPSET, UCTIOIH3YET
MH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIC CPEJICTBA ISl PETUCTPAIHN
C HaJyIeXalle TOYHOCTHIO JAHHBIX (HapuMep, MOXKET
MPOM3BOAUT B YUET 3HAYCHUN MEPEMEHHBIX BEIUYMH 32
OIpeIeIEHHBIN OTPE30K BPEMEHH,

6. coO/rogaeT HaIeXKAIIHEe MEPHI Il 0O0eCIeueHHsT CBOSH
0€3011acHOCTH.

3. [IpumeneHue
HAYYHBIX
TTOKa3aTeNbCTB.

10.1.3.1. Mo:keT aHAJU3HPOBATH U

OLICHUBATDH JJaHHBIC.

Pe3ynbmam 00CmMucHym, eciu Y4aujuics:

1. aHanu3MpyeT AAaHHBIC WU JIEJAET BBHIBOJBI C HCIOJIB30BAaHHEM
muarpamMmbl, TaOJIUIBI U TpaduKa;

2. paccMaTpuBaeT HEOXXUIAHHBIE PE3YNbTAThl, MOJYYEHHBIE BO
BpeMsi HaOJIOIEHUH M U3MEPEHU, CTapaeTcss X OOBICHUTH.

3. aHAIM3MPYeT W OLEHWBAET IOCIEJICTBHS VIl OKpYXKarolen
cpeabl OBITOBOW W TPOM3BOACTBEHHOW MAEATENbHOCTH YEIOBEKa,
CBSI3aHHOW C MepepadOTKON M MCIOIb30BAHUEM BEIIECTB.

10.1.3.2. Ymeer pemiats
HKCIEPUMEHTANIbHBIC 33/1a4l Ha
MIeHTU(UKALNI0 OPTaHNYEeCKUX
BEILECTB.

Pe3ynbmam 00CMucHym, eciu Y4aujuics:

1. 3HaeT W 3anMCBIBaeT YpAaBHEHMs KAaueCTBEHHBIX pPEaKIUil
OpraHMYECKUX BEILECTB;

2. pemIaeT dKCIEPHUMEHTAIBHBIC 33/1a41 0 PACIIO3HABAHUIO
Pa3JINYHBIX BEILECTB;

3. OleHHBaeT Pe3ybTaThl CBOCH IEATEIBHOCTH B COOTBETCTBUHU
C KpUTEPUSIMH;

4. peduiekcupyer CBOIO AEATEIBHOCTb.

42




2. BemectBo

1.Ilo3Hanue u ymeHue
CTaBUTh HayYHBIE

10.2.1.1. Mo:keT XapaKkTepu30oBaTh

Pe3ynomam 00cmueHym, eciu y4aujuiics:

OCHOBHBIC KJIaCCHI OpFaHI/IquKI/IXBGH_IGCTBl. BBICKA3bIBAET MHEHHE 00 OCHOBHEIX ITOJIOKEHHSIX CTPOCHUA

XUMHUYECKUX SIBJIEHUI.

BOTIPOCHI. OpPraHUYECKUX COEINHEHUH;
2. pa3iud4yaer TIOHSATHUS: HW30MEpP, TOMOJOT, (YHKIIMOHAIbHAS
rpyImna, paauKa;
3. Ha3pIBaeT W3YUYCHHBIC BEIIECTBA [0 «TPUBHAIBHOW» H
MEXyHApOIHOW HOMEHKIIATYpe, YNTaeT MX Ha SI3bIKe OOy4YCHHUsS U
XHUMUYECKOM SI3BIKE;
4. pas3nmiyacT HACHIICHHBIC W HEHACHIIICHHBIC CBSI3H;
5.  MOXET paccka3aThb O MEXaHU3MaX 00pa30BaHMUsI HACBIIICHHBIX
M HCHACBHILICHHBIX  CBSI3¢l, MOXET CXEMAaTHYHO [0Ka3aTh
00pa3oBaHUE G-CHI'Ma U TT-TIH CBSI3CI;
OIPEICTUTh MPHHA/ICKHOCTD BEIECTBA K ONPECICHHOMY KJIACCy.
2. HayuHoe 10.2.2.1. Mo:xeT cBA3bIBaTh Pe3zynomam 00CmueHym, eciu y4aujuiics:
00BbsSCHEHUE CBOWCTBA OPraHUYECKHUX BEIICCTB, HX 1. 3anmcepiBaeT XuMHYECKHE (POPMYJBI OPraHUYECKHUX BEIECTB,
(pa3perieHue) COCTaB M CTPOEHHUE. cocTaBisisi OPMYITBI H30MEPOB U TOMOJIOTOB;

2. NPOrHO3MpPYeT XMMUYECKHE CBOWCTBA BEILECTB HA OCHOBE MX
COCTaBa U CTPOEHMS;

3. co3maéT  MOJNEKYJSpHYHO U CTPYKTYpPHYIO  MOAENH
YIJIEBOJOPOIOB M UX (DYHKIIMOHAIBHBIX IMPOU3BOIHBIX C YUETOM
rudpuan3anuy opouTanell B aToMe BOJIOPO/a;

4. OpuMeHseT  uX  JUId  JEeMOHCTpPallMM  XUMHYECKHX
npeoOpa30BaHUi, MOATBEPKAAIOIINX B3aUMOCBSI3b MEXIY KJIacCaMU
OpPraHn4yeCKux COCI[I/IHGHI/If/i U UX MCXaHHU3MOB,

S. IUIAaHMpPYeT M MNPOBOAUT ONBITHI C LENbI0 H3YyYEHUS
(du3uyeckuX CBOWCTB  YITIEBOAOPOJOB M HX  IPOHU3BOAHBIX,
QHATM3UPYET PE3yIbTaThl; HA OCHOBE NMPOCTHIX ONBITOB

Pa3IM4YaeT MPUPOJHBIC U CUHTETHUECKUE BOJIOKHA.
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3.Ilpumenenue
HaYYHBIX
NI0Ka3aTeJIbCTB.

10.2.3.1. MozxeTt 00BSICHATH

MPUYUHBI MHOT000pa3us
OpPTraHNYCCKHUX BCHICCTB ITYTCM CO3JaHUA
MOJIEKYJIIPHBIX ~MOJEJIE H30MEpOB U

0COOEHHOCTH CTPOCHUS aTOMa yriiepoa.

Pesynomam 00CMUSHym, eciu Y4aujuiics:

1.  noxa3pIBaeT  YCTHIPEXBAJICHTHOCTh  aromMa  yrjepoja,
COCTaBJISII  CTPYKTYPHYIO, JIIEKTPOHHYIO, MOJIEKYJISIPHYIO
(bOopMYITBI 1 OOBSICHSIET BAJICHTHOE COCTOSIHHE YIIIEpO.Ia;
2.  Joka3pIBaeT  MHOrooOpasue  OpraHHYECKUX
pasiyasi i30Mephbl;

3. HAXOQHUT CXOJCTBO M pa3JiM4Msi B KJIaccaX OPraHUYECKUX
BEILICCTB

BEIICCTB,

3. Xummueckas
peaKkius

1. [To3uanue u
YMEHHE CTaBUTh
HayYHbIC BOIIPOCHI.

10.3.2.1. YmMmeer 00BLACHATH
XUMUYECKUE peakimu B Kypce
OpPraHUYECKON XUMUH.

Pezynomam O0ocmucHym, eciu YYaujuiics:

1. oObscHAger Ha s3bIke OOyYeHMS U XUMHMUYECKOM SI3bIKE
crienuduieckue CBOICTBa OpraHU4ecKux COeIMHEHUH
B3aUMOBJIMSIHUEM AaTOMOB WJIM TpPYNIl aTOMOB, BXOASLIMX B HX
MOJIEKYJIbI (Harmpumep, npous3BoaHeie YB);

2. TNPOBOJMUT KAueCTBEHHbIE pEaKLUM, MHOATBEPXKIAIOIIe
HaJIMYie OpPraHNYeCKUX BEIECTB, IPOBOIUT Ja0OPaTOPHBICOBITHI,
MOATBEPXKIAIOINE XUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB
OpPraHUYECKUX BELIECTB.

2. HayuHoe
00BsICHEHHE
(pa3pernieHue)
XUMHYCCKHX SIBICHUN

10.3.3.1. MoskeT onpenesisitb
IBOBMOKHOCTU MPOTCKAHUA XUMUYCCKUX
HpeBpaIlIeHI/Iﬁ B pa3JIMYHbIX YCJIOBHAX U
OLICHUBATh UXIOCIICACTBHSI.

Pesynomam 00CMucHym, eciu Y4aujuiics:

1. oOBsicHSIeT B3aMMOCBS3b MEXIY CHOCOOAMH TOJIyYCHHS,
CBOMCTBaMH M OOJIACTSIMH TPHUMEHCHHUSI OPraHMYECKHUX BEIICCTB.
2.  OCymIecTBJsIeT pa3IMYHbIC MPEBpAIllCHHs HAa  OCHOBE
XUMHYECKHX CBOMCTB M CIIOCOOOB TOJIyYCHHS OCHOBHBIX KIIACCOB
OpraHMYeCKUX BEIICCTB (HANpHUMeEp, TeHeTHYeCcKas

CBSI3b).

3. [Ilpumenenue
HayYHBIX
NOKa3aTeNbCTB.

10.3.3.2. Mosker NMPOM3BOAUTH
[pacdeTsl 0 XUMUYECKUM (hopmyrnaMm u
YPaBHCHHUSIM PEaKIIHid

1. npou3BOOUT HAXOXKACHUE U pacueT (HOpMyNT XMUMHUYECKUX
COEIMHEHUH, yepe3 MPOIYKTOB PEAKIMU T'OPEHHUS;

2. ompeaejsieT IPOCTEHIIYI0  (IMIUPUYECKYIO)
BEILECTBA!

3. ompeaesieT KOJINYECTBO KaXKI0TO U3 IEMEHTOB B 1 MoIb
BEILIECTBA;

opmyay

4.  ompegeasieT YHCIO AaTOMOB 3JEMEHTOB B  MOJEKYJe
BEIIECTBA;
5.  TMPOM3BOMUT pacyeThl Ha yCTAHOBJICHHWE  XUMHUYECKOU
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(bopMyJIbI COETUHEHHSI TI0 MACCOBBIM JOJSIM 3JIEMEHTOB;
6. Ilpmu pEelIeHNH  33Jayd  [PABWIBHO  HCHOJIb3YyeT
COOTBETCTBYIOLIHE (POPMYIIBI.

4. [Ipumenenue
BELIECTB U
XUMHUYECKUX
[peaKIUil B )KU3HU

1. [TosHanue u
YMEHHUE CTaBUTh
Hay4YHBIC BOTIPOCHI.

10.4.1.1. Mo:keT 00SICHUTD POJIb
XUMHUYECKUX pPEaKIUi B MPOU3BOJICTBE
HOBBIX MaTEpPHAJIOB.

Pe3ynvmam 00CMuUeHym, eciu Y4aujuucs:

1. paccy:kgaer o poiaM XHMHUYECKHX PEAaKIMid B IPOHM3BOJICTBE
Pa3UYHBIX TPOIYKTOB (HAIpHMep, IIACTMACC, TKAHEH, MHIIH);

2. OlEeHWBaeT pOJb XHMUH B pa3HBIX cdepax AesATEIbHOCTH
YeJI0BEKa;

3. BBICKa3pIBaeT MHEHHE O pOJM TIOJIMMEPOB B IKHU3HHU
COBPEMEHHOI'0 YE€JIOBEKa, O IIOJOKUTEIBHOM U OTPULATEIBbHOU
CTOpPOHAX UX MPUMEHEHHS;

4. cpaBHMBAaeT JPYr C APYrOM H3BECTHBIC eMy (MM, O KOTOPBIX
OH y3HaJl U3 Pa3HbIX HHPOPMALMOHHBIX HCTOYHUKOB) HAaTypaJlbHbIE,
CUHTETHYECKUE U MCKYCCTBEHHBIC BOJIOKHA;

5. paccyxkIaeT O CXOJICTBE U PA3IUUYUU MEXIY HUMH;

6. paccykaaer o NPEUMYIIECTBE KaKJOIO0 W3 HUX C TOYKH
3peHUsI UX MPUMEHEHHS B Pa3HbIX 00J1acTsX;

7. HaXOAUT HH(POPMAIMIO O TPUMEHEHHUH H3BECTHBIX €EMY
BEIIECTB B TE€X WJIM WHBIX KOCMETHYECKUX CPEACTBAX, MHUILEBBIX
MPOAYKTaxX, MPEeIMETax MOBCEAHEBHOTO yNOTPEeOICHNUS;

8. Yuamuiicsi MoXeT HccIe0BaTh 3HAYeHHE HeTeXuMMH.
Pe3ynbmam 00CMucHym, eciu Y4aujuics:

0. xapakTtepu3yeT He(pTh KaK OJTUH U3 UCTOYHUKOB SHEPIUU U
KaK ChIpbE Ui IPOU3BOJICTBA PA3HBIX CMECEi;

10. paccyxnaer o HazHauYCHUM OCH3MHA M JU3EILHOTO TOIUIMBA,
0 MOJIOKUTEIBHBIX M OTPUIATEIBHBIX CTOPOHAX HX MCIIOIb30BAHUS

1 CJIa€T COOTBCTCTBYIOIIUC BbIBObL
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2. HayuaHoe
00BsICHEHHE
(paspernieHue)

XUMHUYECKUX SIBJIEHUM.

10.4.2.1. Ananu3upyer
MPUMEHEHNE BEIIECTB M XUMHYECKHE
[PEaKIMy B TMOBCEIHEBHOMN >KHU3HU.

Pesynbmam 0ocmucHym, eciu y4aujuics:

1. wucmoab3yer mnpHOOpEeTEHHBIE KIIIOYEBBIE KOMIIETEHTHOCTH
[IPY BBIMIOJIHEHUH IO W3YYEHHUIO CBOMCTB, CHOCOOOB IMOTYyYEHHSH
pacrio3HaBaHUs BELIECTB;

2. WCNOJIb3yeT CPEelCTBA YCTHOM M NMHUCHMEHHOM KOMMYHUKAIIUH
npu paboTe ¢ TEKCTaMU y4yeOHUKA U TOTIOJTHUTEIBHOM JTUTEepaTypoH,
CIPAaBOYHBIMHU TaOJINIIAMU;

3. 00beKTHBHO OlEHMBaeT HHPOPMAIMIO O BEIIECTBAX U
XUMHUYECKHX MPOLIECCaX, KPUTHYECKH OTHOCHUTCSI K ICEBIOHAYYHOU

nHbOpMAIMM,  HETOOPOCOBECTHOW  peKiiaMe,  Kacaromeincs
MCTIOJIb30BaHUSI PA3JIMYHBIX BEIIECTB;
4. OOBEKTHMBHO OIIGHHMBAaeT MHPOPMAIMK O XHMHUYECKUX

Iponeccax n BCUICCTBAX.

3. [Ipumenenune
HAYYHBIX
IOKA3aTeNbCTB.

10.4.3.1. KpuTH4ecKH OlleHMBaET
NTOCTOBEPHOCTh XUMHYECKOM
MH(pOPMAaLUK, OCTYIAOIMIEeNH N3Pa3HbIX
MCTOYHUKOB

Pe3zynomam 00CmueHym, eciu y4aujuiics:

1. CBA3LIBAET BasKHEHIIHE CBOMCTBA OpPTraHUYEeCKUX
COCIMHEHUI C WX TPUMEHCHHEM B MEIUIMHE, OBITY, CEIbCKOM
XO3SMCTBE U TEXHHUKE;

2. MOHUMAET CMBICIT HEO0O0XOIMMOCTH coOTIoIeHUS
NpeINUCaHNiA, TPeIaraéMbIX B HHCTPYKIHMSIX MO HCIOJIb30BAHUIO
JICKapCTB, CPEICTB OBITOBOM XUMHHM W KOHCEPBAHTHI IHIICBBIX
MPOJYKTOB H.T.[I.
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Moka3aTenu (uuaukaropbi) 11 kaace

tabanna 10.

Coaep:xarejibHbIE
b

KoMmmnereHTHOCTH

O:xkunaemMble pe3yJibTaThl

Pe3yabTarThbl M MOKA3aTeJN:

1. Metonsl
MO3HAHUAXUMHUA

1. [lo3Hanue u ymeHue
CTaBUTh
Hay4YHBIC BOIIPOCHI.

11. 1.1.1. YMmeer

onpeaesiTh STaIlbl
MCCIIEIOBAHUSI CBOMCTB

IBEIICCTB U XUMHUUYCCKUX SIBJICHI/Iﬁ

Pesynomam O0CMUSHYm, eCiu V4auwjuiics:

1. ¢popmy/iupyeT 1EeTb UCCIEIOBAHUS;

2. BpIOUpaeT UHPOPMAITMOHHBIE HCTOYHUKY TPHU BBITIOJIHEHUU
MPAKTHUECKUX paboT (KaueCTBEHHBIE PEaAKLUU I10
[Pacro3HaBaHUIO OPTAaHUYECKUX U HEOPTaHUYECKUX BEIIECTB) U
HKCIIEpUMEHTAII3a/1a4;

3. ompeessieT MOCIEI0BATEIBHOCTD UCCIIEI0BATEIBCKUX
aKTUBHOCTEH;

4. BIOMPaeT COOTBETCTBYIOIINE MPUOOPHI, OCHALIEHHE WHCTPYMEHTHI;
5. BpIOHpaeT Gopmbl yuéTa qaHHBIX (TaOIUIIBI, TPapUKH,
crucku, poTorpaduu, 3amucu).

2. HayunoeoOnbsicHeHHE
(pa3perieHue)

XUMHYCCKHUX SIBICHUU

11.1.2.1. Mo:keT MpOBOANTH
DKCIIEPUMEHT U (PUKCUPOBATH €T
[PE3YJIbTAaThI C IOMOIIBIO SI3bIKA
O6y‘ICHI/IH " SA3bIKA XMMHUU.

\Pezyibmam 0ocmueHym, eciu yY4auutics:

1. nJaHUpyeT M MPOBOAUT XUMUYCCKUN DKCIICPUMEHT;

2. IPUMEHSET COOTBETCTBYIOIIMIA MaTepuaj WIA OCHAICHUE U
MPOBOJUT OTBIT C COOJIOJICHUEM IpaBMJI 0€30MacHOCTH;

3 HalJK0aeT IEeMOHCTPUPYEMBIE U CAMOCTOSTEILHO
MPOBOIMMBIE OIBITHI, XAMHUECKHE PEAKIINU, TIPOTEKAIOIINE B
npupose U B OBITY;

4. OMUCHIBAET JIEMOHCTPAIIMOHHBIE U CAMOCTOSTEIBHO
MPOBEICHHBIE SKCIICPUMEHTBI, JICJIACT BHIBOBI M3 HAOIFOICHUI
M3YYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, UCTIONB3YSI IS
PTOTO S3bIK OOYYCHUS M SI3bIK XUMUHU;

S. IPUMEHSET Pa3IMYHBIE CIIOCOOBI MPEICTABICHUS JTaHHBIX
(mmarpamMMBbl, TaOMUIBI, TpadUKH, CIHCKH);

6. McmoJib3yeT nH(HOPMAITMOHHO-
KOMMYHUKAITMOHHBIETEXHOJIOTUH JIJTsI

MPEICTABICHNS KAYECTBEHHBIX U

KOJIMYCCTBEHHBIX JIAHHBIX.
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3.IlpuMeHeHne HAyuH
TT0Ka3aTeNIbCTB.

11.1.3.1. MoxkeT aHAIU3MPOBAT
OLICHUBATh OaHHBIC.

Pesynbmam 00CmucHym, eciu y4aujuics:

1. AHanu3MpyeT  JaHHBIE W JENAaeT  BBIBOABI  C
MCTIOJIb30BAaHUEM JTHArpaMMbI, TaOJIHIIBI U TpaduKa;

2. PaccMaTpuBaeT HEOXXHIAHHBIE PE3yJbTAThl, MOJyUYCHHbIE
BO BpeMs HaONIONEHWH M H3MEpeHui, CcTrapaercs uxX
OOBSICHUTB;

3. AHaJIM3UpyeT M OLEHMBAeT  TOCIEACTBUSA  JUIA
OKpYXarommiel cpemapl, OBITOBOH H  TPOW3BOACTBEHHOM
IMeSTEIbHOCTH YeJIOBeKa, CBS3aHHOM C TmepepaloTKoi U
MCIIOJIb30BAaHUEM BEILIECTB.

11.1.3.2. YMeeT pemiath
PKCIIEPUMEHTAIIbHBIC 3aa4H Ha
MIeHTH(UKALNIO OPTAaHUYECKUX U
HEOPraHUYECKUX COCJAUHCHUI.

\Pezyibmam 0oCmueHym, eciu yY4auutics:

1. oTaM4YaeT OpraHWYECKHUE M HEOPraHUYECKHE KUCIOTHI U

2. OCHOBaHMs (pa3HBIMH CIIOCOOAMH);

3. 3ammchiBaeT GOpMyJBl COOTBETCTBYIOIIMX BEUIECTB H

4. ypaBHEHHsI COOTBETCTBYIOIIUX PEaKIIHii; pemiaer

5. DKCIIEPUMEHTAIbHBIE 33/1a4H 110 PaCIlO3HABAHUIO
OpPraHUYECKUX M HEOPTaHWYECKHUX KUCIOT U OCHOBaHWIA;

4. OleHMBAaET Pe3yJbTaThl CBOCH IEATEILHOCTH B COOTBETCTBUH C
KPUTEPHUIMHU

5. peduiekcHpyeT CBOIO JIESTEIBHOCTb.

2.BemtectBo

1. [To3Hanue u
YMCHHE CTaBUTh
Hay4YHBIE BOTIPOCHI.

11.2.1.1. Mo:xeT onucarb
CTpOEHHE aToMa.

Pe3ynbmam 00CMucHym, eciu Y4aujuics:

1. npuMeHsieT COBPEMEHHBIE MPEJCTABIECHUS O CTPOCHUU
ATOMa HCBSI3bIBAET CBOICTBA 3JIEMEHTOB CO CTPOEHHEM aToOMa;
2. onpejeJsieT pacrpe/esieHle HIeKTPOHOB 0

HIIEKTPOHHBIM YPOBHSM U TOAYPOBHSIM; BBIUUCIISIET
KOJIMYECTBO opOUTanei Ha

Ka)KIIOM SHEPI€TUYECKOM YPOBHE M MaKCHUMAaJIbHOE YUCIIO
HIIEKTPOHOB;C Y4ETOM OCHOBHOT'O IPUHIIMIIA pacIIpeieIeHus
PIIEKTPOHOB

3. H300pakaeT 3JIEKTPOHHYIO KOH(UTypaluio aToMoB Ui S-, p- u d-
DIIEMEH

4. ompenessieT BAICHTHOCTh M CTETIEHb OKHUCIICHUS
XUMHYECKUXAIIEMEHTOB U CPABHUBAET 3TU MOHATHS,
OCyIIecTBJsIeT COOTBETCTBYIONINE BRIYUCIICHHUS (Hanpumep,

[onpeoensen Maccosyr 00n0 21eMeHma 6 cOeOuHeHul,




NPOYEHMHBLICOCMAB INEMEHMO8, Onpeodesiem Gopmyy
coeounenus 6
BABUCUMOCIIU OM COCMABA JIIEMEHMOS).

11.2.1.2. YMeeT cBS3bIBaTH aTOM|Pe3yibmam OOCMUSHym, eciu V4aujuiics:

CTPOEHHUE DJIEMEHTa C €ro 1. pazauyaer GOpMBI CUCTEMbl XUMHUYECKHUX DJICMEHTOB
MECTOPACTIOIOKEHUEM B JI.11. MeHneneeBa 1 KOHCTPYUPYET NEPUOIANYECKYIO
MepUOANYECKON Tabiuue. Ta0JIUIy>JIEMEHTOB C UCTIOIh30BAaHUEM KapTOYEK;

2. 00bsSICHSAET 3aKOHOMEPHOCThH IEPUOIUYECKOTO 3aKOHA
(ropu3oHTaNIbHAS, BEPTUKAJIbHAS, TUArOHATbHAS

3aKOHOMEPHOCTb);

3. xapakrtepu3yert S, P, d - SJIEMEHTHI 10 UX

nosioxeHuto Bllepuonnueckon cucreme [1.1.

MeHneneena;

00BSICHSIET 3aBHCHUMOCTh CBOMCTB XMMHWUECKOI'O dJIEMEHTa U
00pa30BaHHBIX UM BEIECTB OT IOJIOKECHUs B Ilepuomndeckoil cucreme
J[.M1.Menpeneera.
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11.2.1.3. Mo:xeT cBI3aTb CBOWCTPe3yabmam 00CmucHym, eciu Y4aujulics.
BCIIECTB C 3JICKTPOHHBIM CTpOCHIAl- ONMCbIBaeT MEXaHW3MBI BO3HHUKHOBEHHUS CBS3Eil Pa3IN4YHOTO

ATOMa U XapaKTECpOM XUMHUYECKOU

TUTIA; Pa3IMYacT MOHHBIC, KOBAJICHTHBIC U METAJUTMYECKUE CBSI3H,
MIPUBOJINT IPUMEPHI;

2. ompeneJsieT 3aps] HWOHA, HWOHHYK) XHUMHUYECKYIO CBS3b,
MOHHYIO KPUCTAJUTHUECKYIO PEIICTKY;

3. 00BSICHSIET TIPUPOAY U CHIOCO0 00pa3oBaHWs MOHHOW CBSI3M;

4. onpenensieT BAJICHTHOCTh M CTETICHb OKUCIICHHS] XUMHYECKUX
PIIEMEHTOB, KOBAJICHTHYIO XUMHUYECKYIO CBsI3b (TIOJIAPHYIO U
HETIOJISIPHYI0), aTOMHYIO ¥ MOJICKYJISIPHYIO KPUCTAITHYECKHC
[pEIICTKH,

5. 00BbSICHAET MPUPOAY U CHIOcOO 00pa3oBaHMS KOBAJCHTHOW CBSI3U;
6. onpeneJisieT METAJUIMYECKYIO XUMHUYECKYIO CBSA3b,
METATNYECKYIOKPUCTALTMUSCKYIO PEIICTKY U OOBSACHSIET

MIPUPOJTY U CIIOCOO 00pa30BaHUSI METAILTHICCKON CBSI3H;

7. CBA3bIBAET CBOWCTBA METAJUIOB C MPHUPOAOH METATUTMUECKOMN CBSI3U;
8. XxapakTepu3yeT BOJIOPOJIHYIO CBSI3b M CBS3BIBAET C
Hel(hu3nYecKrue CBOMCTBA Pa3IMYHbBIX BEIECTB;

0. cpaBHHBAaeET BOJOPOJIHYIO CBSI3b C KOBAJCHTHOW W MOHHOW CBS3bIO;
10. onucpIiBaeT rUOpUAM3AINNIO OpOUTAICH U TEOMETPUIO MOJICKYJ;
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2.Hayunoe
00BsICHEHUE
(paspernieHue)
XUMHUYCCKHUX SIBIICHHUI

11.2.2.1. MoxeT 00BACHATH
COCTaB M CTPOCHHE, OCHOBHBIC
KJIaCChl OPTaHUYECKUX U

HEOpPraHUYECKUX COCIUHEHUH.

\Pezyniomam 0ocmucHym, eciu YUaujuiics:

1. HAXOAUT CXOACTBO U pa3IniuA B KjlaCCaX OPraHn4€CKux u
HCOPIraHN4YC€CKNUX BCIICCTB,
2. pasjin4aeT HCOPraHu4e€CKUE U OPraHu4CCKUC KHUCIIOThI, OCHOBAHUSA U

aM(}OTEpHBIC COCTUHEHHSL.

METAJIJIOB U HEMECTAJIJIOB.

11.2.2.2. ¥YmeeT 00Cyx)IaTh CBOHPe3yibmam O00CmueHym, eciu y4yaujuics:

1. ommchbIBaeT HEKOTOpHIC OOIIHME MPU3HAKU METALIOB (HAmpuMmep,

2. IPOYHOCTH, YIIPYTOCTh, TEILI0-U 3JEKTPOIPOBOJAUMOCTD), KOTOPbIE
MpeIoNpeAesitoT UX HCIOJIb30BAHUE;

2 MPOBOAUT OIBITHI JJISI U3YUEHHUS (PU3MUECKUX CBOMCTB METaJIOB
(HampuMep, TEIUIONPOBOIHOCTh, ANEKTPONPOBOJHOCTB); PAcCyKAaeT O
PYTUX CBOMCTBAaX METAJUIOB (HampuUMep, TeMIleparypa IUIaBICHHSA,
METaJUIMYEeCKUi OJIeCK, KOBKOCTb, 00pa3oBaHME CIUIAaBOB, MAarHUTHBIC
CBOWCTBA);

3. HAXOAUT MH(POPMALMIO O PUMEHEHHH CIUIABOB METAJUIOB;

4. IUIAaHMPYeT W MPOBOAUT OTBITHI IS ONPENETICHUs 3aKOHOMEPHOCTEH
B3aMMOJICHCTBHSI METAJUIOB C pa30aBICHHBIMU KHCIOTAMU;

5. BBIYUCIISIET 00bEM /MM KOJMYECTBO BBIJEIIEHHOTO BOJOPO/IA;

6. MPOBOJAUT OIBITHI, MCCIEAYET MPOAYKTHI pEaKUui B3aMMOICHCTBHS
KapOOHATOB METAJUIOB C KHCIOTaMH; yCTAHABJIMBAET, YTO BBIACICHHBIN
ra3 — 3TO YIVIEKHUCIIBIN ras;

6. mpuMeHsieT MOJYYCHHBbIC 3HAHUS U BBICKA3BIBAET TPEANONIOKEHHS
OTHOCUTEIILHO B3aMMOJICHCTBUSI HEU3BECTHON KHCIIOTHI C OCHOBAHHEM;
8. mpeacTaBJsieT Pe3yNbTaThl UCCIEAOBAHMS B BUJE TPAPHUKOB, CXEM;
onpe/essieT epeMeHHbIe (HarnpuMep, KOJIMYeCTBO METAIIOB, 00bEM
[pacTBOpa KHCJIOTHI, KOJMYECTBO BBIZACICHHOTO ra3a);

0. Ha3bIBaeT BEIIECTBA M MATEPUAIIbI, OCHOBHBIC METAJUIBI U CILIABBI;
10. xapakTepu3yeT MEpPexXoIHbIe METAIUIBI (Melb, cepedpo, PTYTh, IHMHK,
XpOM, HUKeIlb, TUTaH, BOJIb(ppaM) u 01aropoJHbIe METaLIbI (30J10TO,
cepeOpo, MmIaTuHA, TUTaH, MOJMOIEH, BOJIb(paM) MO UX MOJI0KEHUIO B
nepuonnueckon cucreme .M. Menneneesa;

11. na3bIBaeT HEKOTOpbIE (PU3MUECKHE CBOWCTBA HEMETAIIJIOB

(Haan/IMep, CXOACTBO-pA3JIMYMC 110 BHCHIHHUM IIPHU3HAKAM, HHU3KaATEMIICpATypa
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12. nnaBneHMs M KUIIEHMs, IUIOXas TEIUIONPOBOAMMOCTh U

13. >7eKTponpoOBOAMMOCTH);

12. MoxeT xapakTepu3oBaTh (pHU3MUECKHe CBOMCTBA aiamasa, rpadura u
¢dymiepena (MoaynpoBOJHUKOBBIE MaTEpPHAIbI);

14. pa3auyaeT KUCIOTHBIE M OCHOBHBIC OKCHJBI; PACCYKJIaeT 00 WX
XMMUYECKUX CBOMCTBAaX (OCHOBHBIE OKCHJIbl COOTBETCTBYIOT

OCHOBAHUSIM, KHCJIOTHBIE OKCHIIBI — KHCIOTaM);

15. 3amMchbIBaeT PEaKklUWH, OTPAXKAIOIIME B3aMMOJCHCTBHE HEMETAJUIOBC
KHCJIOPOIOM; UCTIONb3YS MEPHOANYECKYIO TaONIHUILy, COCTABISAET (HOPMYITBI
OKCHJIOB HEM3BECTHBIX €My HEMETAJLIOB;

16. Ha3bIBaeT HEKOTOpHIE CONIH, chepy UX IPUMEHEHUS B OBITY (HarIpuMmep,
XJIOPHJL HATPUSL — CTOJIOBAs COJIb, HUTPAT KaJIUsl — COJEPXKUTCA B 4YEPHOM
nopoxe kpuctawtoruapar meau (II) —cynabdar menu, xKpucramuoruapar
MarHusi — aHIJIMKCKasl CoJib, OpoMua cepedpa — BCTpedaeTcst B (HOTOIIICHKE);
16. nu1aHMpyeT M MPOBOJMT ONBITHI JJIsl U3YUECHUS IPU3HAKOB,

MOTBEP KIAIOIIMX TEUeHHE PeakLuy (HamnpuMmep, BbIIEJICHUE rasa,
BbIJICJICHIE/TIOTIIOIIECHUE

TerJia, N3MEHCHHE 1[BETA);

17. naxoaut unpopmaiuio o pacrpocTpaHéHHbIX B KbIpreiscrane
MeTa/ulaX U HEeMeTajulaX U UX NPUMEHEHUH, MPEICTaBIIsAs MaTepHaIbl
nepes ayAuTOpHEl, aJeKBaTHO NMPUMEHSET COOTBETCTBYIOIUE TEPMUHBI .

MPOIIECCHI PrKaBICHUS (KOPPO3Hs)
BOCCTaHOBJICHMSI.

11.2.2.3. YMeeT xapakTepuzoBaPesyibmam 00cmueHym, eciu y4yauuics:

1. CPaBHUBAET JIPYT C IPYTOM IPOIECCHI pKaBICHUS (KOPPO3Hs) U
BOCCTAHOBJICHMSI; IPUBOJUT MPUMEPHI pKaBieHUs (KOppO3us) U
BOCCTAHOBJICHHUS, PAcCyX,AaeT 00 UX NMPUMEHEHHH;

2.  MOKeT ypPaBHHMBATb IPOCTEHIINE PEAKLUU pXKaBICHHUS (KOPPO3Us)—
BOCCTaHOBJICHUS;
3.  Ha3bpIBaeT M XapaKTepHu3yeT NPHMEpbl IPOTEKAIOLUIUX B MOBCEIHEBHON

PKU3HU U B IPUPOJIE MPOLIECCOB pKaBIECHUS (KOPPO3HH) — BOCCTAHOBJICHUS
BBICKA3bIBAET MHEHHME O IMOJIOKUTEIbHBIX M OTPHULIATEIbHBIX
pe3yabpTaTax ATHUX MPOIECCOB.
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11.2.2.4. OueHNBAaeT sABICHUE
DIIEKTPOJIM3a M €r0 POJib B
MTCXHUKEC U HpOMbIH_UICHHOCTI/I

\Pezyniomam O0ocmucHym, eciu yY4auuiics

1.  cBA3BIBaeT dIEKTPOXUMHUYECKHE IPOLECCH C PSIIOM aKTHBHOCTEH
METAJIJIOB M PEAKLMSIMH OKHUCIEHHSI (P>KaBICHHS )-BOCCTAHOBIICHMUS,
2.  coOCTaBJIsIeT CXEMBbI PEaKILUii, MPOTEKAIOIIUX BO BPeMs HOHHOU pa3psiiKu

DIICKTPOJIOB B IMPOIIECCE IEKTPOIN3a BOJBI, TUTABJICHUS COJM WBOIHBIX
[pacTBOpPOB;

3.  CpaBHMBAaET JPYT C APYTrOM dJIEKTPOXUMUYECKUE DTIEMEHThI
[PA3JIMYHOTO THIIA;

. HaJIM3UPYET U OLCHUBAET 3HAUYEHUE JJIEKTPOJIM3HBIX MPOIL B B
4 aHaJIM3Hpye OLICHMBAET 3HAYEHHUE IEKTPOJIU3 orecco

XUMUYECKOU IMPOMBIIIJIICHHOCTHU U TCXHUKCE,

5. YmMeeT aHalu3upoBaTbh U OLCHMUBATH 3HAYCHUEC IMPOLECCOB JJICKTPOJIU3a B
XUMHUYCCKOHN IMMPOMBIIIIICHHOCTU U TCXHOJIOTHH;

MPOBOAUT KOJIMYCCTBCHHBIC BBIYMCIICHUS, CBA3AaHHBLIC C IPOLCCCOM
QJICKTPOJIN3aA.

3. [Ipumenenune
HAYYHBIX
OKa3aTeNbCTB.

11.2.3.1. MoxeT u3y4aThb XUMHY
CBOMCTBa METAJIOB, MPUMECHSIS 3H
CTPOCHHHU aTOMA.

\Pesynbmam 00CmMucHym, eciu y4auuics:

1. CBSI3bIBAET BOCCTAHOBHUTEIbHBIE CIOCOOHOCTH METAJUIOB CO CTPOSHHEM
ATOMa U MOJIOKEHUEM B PSIly HAIIPSDKEHUN METAJUIOB;

2.  TPaBWIBHO COCTABJSET YPAaBHEHHS XMMUUYECKUX PEAKIIHH,
MOJITBEPKJAIOIINX CBOMCTBA METAJIIOB;

3. cocTaBisieT GOPMYIIBI OKCHIIOB M TUAPOKCHIOB METAJUIOB, CPaBHHUBAET
CBOICTBA, yUUTHIBASI MTOJIOKEHHUE B IEPUOANYECKOM cUCTEME XUMUYECKUX
pnemenToB J.M. MeHnneneena.

3. Xumuueckue
peaxiuu

1. Ilo3nanue u
YMCHHE CTaBUTh

HAay4YHBbIC BOIIPOCHI.

11.3.1.1. ¥YmeeTt xapakTepu3oBaPe3yiomam 0OCMUSHYM, eClu YYaujuiics

OPraHUYECKUX U HEOPraHMYECKHUX
[peaKIuil.

1.  xapakrepu3yer 00IIME XMMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
OpPraHUYECKUX U HEOPIaHUYECKUX COEAMHEHMIA;
2.  NOKa3bIBaeT OTHOCUTENBHBIN XapaKTep pa3jIM4HbIX THUIIOB

XUMHYCCKUX peaxunﬁ 1 B3aMMOCBA3b PAa3JIMIHBIX CII0CO00B
KJ'IaCCI/I(i)I/IKaLII/II/I XUMHYCCKUX ITPOLECCOB.

11.3.1.2. YMeeT npencka3arhb
HAIPABJICHUE CMEILICHHUS XUMUYEC
[PAaBHOBECHSI.

\Pesynemam O0OCMUHYm, ecau y4aujuiics

1.  pasaumuyaer oOpaTuMble U HEOOPATUMBIC PEAKIINHU, COCTABISET
COOTBETCTBYIOIINE yPAaBHEHUS;

2.  pa3jimM4aeT TOMOTECHHBIE U T€TEPOTreHHbIE PEaKIINHU, PACCMaTPUBAET
pUMEpHI;

3. mpumensier npunnun Jle-lllaTense u npexycmaTpuBaet
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XapakTep BIUSHUS PA3IUYHBIX (PAKTOPOB (AaBICHHUE, KOHIICHTPALIUS
BELIECTB, TEMIIEPATypa) Ha XMMHUYECKOE PAaBHOBECHE; IIEPEUNCIISIET
COOTBETCTBYIOIIME IPUMEPHI;

4.HAXOAUT TPUMEPHl MPUMEHEHUS OCHOBHBIX HMPUHIUIIOB
XUMHYECKOIO PaBHOBECHS M PACCMATPUBAET UX C LIEJIBIO
ONTUMHU3ALUN TEXHOJIOTUYECKUX MPOILIECCOB.

2. Hayunoe oOBsicHeH
(pazpereHue)
XUMHYECKUAX
SIBJICHHUI.

11.3.2.1. Ymeer noka3aTh B3auM
OCHOBHBIX CBOICTB
OpPraHUYECKUX U
HEOPTaHMYECKUX BEIICCTB.

\Pezynbmam 0ocmuHym, eciu yuaujuics:

1. oO0bsicHsIeT M CpaBHMBAET SBJICHUS AJJIOTPOIU3ALINHY,

M30MEPU3ALMY U TIOJMMEPU3ALNU B OPTaHUYECKON 1

HEOPraHW4YeCKOH XHUMHUM.;

2. NOKa3bIBaeT €IWHCTBO MUPA OPTraHUYECKUX U

HEOPraHWYECKUX BELIECTB U pacLIUPsieT IPeACTaBICHUE O 3HAYEHUN
THIIPOJIM3a OPraHMYeCKUX BEIIECTB B KMBOW MPHUPOIE W >KU3HU OOIIECTBA.

3. Ilpumenenwue
HAYYHBIX
TOKA3aTeNbCTB.

11.3.3.1. Mo:keT MpoOU3BOAUTH [)
[0 XUMHUYECKUM (hopMmyiIaM Hu ypa
[PEAKIIHMN.

[Pesyiemam 00CmMueHym, eciu y4auuiics:

1.  npou3BOAMT pacueThl CpelHEeH CKOPOCTH pPEeaKIMU MO KOHIEHTPALUAM
[pEarupyroIuX BEIIECTB;

2.  BBIYHCJASIET CKOPOCTH PEAKIUHU C UCIOJIb30BAaHUEM HMOHATHS
«TeMIepaTypHbli Ko3(hGULHUEHT»;

4. [Ilpumenenue Bere
XUMHUYECKUX
[pEaKUU B KU3HU

1. Ilo3nanue u
YMCHHE CTaBUTh
HAy4YHBIC BOITPOCHI.

11.4.1.1. Mo:keT onucaThb poiib
XUMUYECKUX PEaKlii B
MPOU3BOJICTBE HOBBIX
MaTepuaioB M TMOJYYCHHUH
SHEPTUH.

\Pezyniomam 0oCmueHym, eciu YYaujuiics:

1. CBSI3bIBAET JHEPTUIO, BHIICICHHYIO B PE3y/IbTaTe PEaKIMU 3aMEIICHUs,
MPOTEKAIOMIEH C yJ4aCTHEM Pa3IMYHBIX METAJIJIOB, C MX IMOJIOKCHUEM

B piafy

AKTUBHOCTH METAJIOB (HAIIpUMEpP, B PEAKIMAX 3aMEIICHHUS, MPOTECKAOIINX

C y4acTHEeM CWJIBHO OTAAJIEHHBIX JPYT OT JApPyra METAJIOB MarHUs U MEJIH,
BBIJICIISICTCS] OOJIBIIIE SHEPTUHU, YEM B aHAJOTHYHOW PEaKIUH C yJacTHEeM MEHee
OTIANEHHBIX JIPYT OT JIpyra METAJJIOB — XKeJie3a U MEH);

2. MOKeT 00bSICHUTH 3HAYCHHUE TOPHOI00BIBAIOIIEH MPOMBIIIIEHHOCTH
KbIprei3crana (Hampumep, MONyYeHHE B MPOMBIIIIEHHOCTH I[BETHBIX METAJIOB
MCTOYHUKU MHUHEPATbHBIX BOJ KbIprei3cTaHa, MONTYMPOBOJHUKOBBIC
MaTepuanbl, BOAHAS MUHEpaIbHAS (THIPOMHUHEpANbHAS) MPOMBIIIICHHOCTh
Keiprei3crana (obecriedeHne BOAOH, MUHEPAIBHBIE BOJbI);

3. paccyskaaeT o0 poiu XUMHUYECKHUX PEaKIUil B MPOU3BOJICTBE Pa3IMIHBIX
[TPOJIYKTOB (HAmpuMep, MOJIMMEPOB);

4. Ha3bIBaeT MPUMEPHI MCTOIL30BAHMS MOMMEPOB (TIOJMATUIICHA,
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MOJIMCTUPOJIA, KaydyKa U T. JI.) B IOBCETHEBHOM >KU3HU;

0. paccysaaeT o CBOWCTBAxX MOJIMMEPOB, CBA3AHHBIX C IpobIeMaMu
OKpY’Kalollel cpenbl, OMOMOIMMEPOB (TOJIMcaxapuaoB, OEKOB) U UX POJb B
SKU3HEIESITENIbHOCTH OPTaHU3MOB (UelI0OBeKa);

6.  MoOeT BBICKA3aThb MHEHHE O NMPEUMYILECTBAX IMEKTPOXUMUYECKUX
TEXHOJIOTHH B MPOM3BOJCTBE HEKOTOPHIX METAJIOB M HOBBIX MaTE€pPHAJIOB.

2.Hayunoe
00BsICHEHHE
(pazpereHue)
XUMUAYECKHUX
SIBJICHHI.

11.4.2.1. CpaBHuBaet
MpUMEHEHHE BEIEeCTBA U
XUMUYECKHE PEaKIINU B
MOBCEIHEBHOM >KU3HHU.

\Pezynbmam 0ocmuHym, eciu yuaujuics:

1. ucnoab3yeTt NpUOOPETEHHBIC KIIOUYEBLIC KOMIIETCHTHOCTH TP BBIMIOJIHEHUN
MCCIIEIOBATEIbCKHUX IMPOEKTOB 110 U3YUYEHHIO CBOMCTB, CIIOCOOOB MOIYUEHHS U
[pacro3HaBaHMS BEILECTB;

2. MCMOJIb3YyeT CPEACTBA YCTHOW M MUChMEHHOW KOMMYHHKAIIMU TpU padoTe C
yu4eOHUKa U JIONOJHUTEIBHONW JIUTEpaTypoil, CIIpaBOYHBIMHU TaOJINIIAMU;

3. 00beKTUBHO OLIEHMBaET MH(POPMALIHIO O BEIIECTBAX U XUMHYECKUX
npolieccax, KpUTUIECKH OTHOCUTCA K IICEBIOHAYYHON MH(OpMAIHH,
HE00pOCOBECTHOM peKiiaMe, Kacaromlecs HCIOJIb30BaHUS PA3IIUYHBIX
BEIIIECTB.

3. [Ipumenenune
HAYYHBIX
OKa3aTeNbCTB.

11.4.3.1. U3y4aeT oKpyXawlyw |Pe3yibmam 00cmueHym, eciu y4yauuics:

OLICHUBACT IMOJIYUCHHBIC TaHHbIC
BPCHUA XUMUU.

1. MokeT OlleHUTh 3HauU€HHE METAJIOB U CILIABOB

2. paccy:kaaeT O COCTaBe M 3HAYCHUM 4YyryHa W cTaiu. [lemaer
COOTBETCTBYIOLIUE BBIBOJBL;

3. mccaeyeT BO3MOXKHBIE TIOCJIEACTBUSL KOPPO3UHU METalIa B
[IOBCEIHEBHOM JKU3HU U IIPOU3BOJCTBE.

4. TlpencraBnsieT CBOM BEPCHH IO NPETOTBPALICHHIO OTPHLIATEIBHBIX
TOCJIEICTBUI.

5. paccyXJIaeT O pojib XMMHMHU B CEIIbCKOM XO3SHCTBE;

6. cBSI3BIBaET POCT, CO3PEBAHMUE M YPOKAHHOCTh KyJIbTYPHBIX PACTCHHH C
XMMUYECKUM COCTaBOM U 3HaueHHeM PH (KHUCIOTHOCTH) MOYBBI;

7.  ONHCBIBAET MOJOXXHUTEIbHBIC U OTPUIIATEIbHBIC CTOPOHBI IEHCTBUS
yA0OpeHuH;
8. HaxoauT wHQOpMAHMIO 00 HSKOJOTHYECKHX MpoOIeMax, BBI3BAHHBIX

HENPaBUJIbHBIM YHOTpEOJIEHUEM MECTUIMIOB U YA0OpeHUi, (opMUPYET CBOU
BO33pEHUS O MYTAX PELICHUS 3TOU MPOOJIEMBI;

0.  omuchbIBaeT IMPKYIAIHIO Pa3HBIX BEHIECTB B MOYBE W WX POJb B
PKI3HEICITEIILHOCTH TOTO WJIM WHOTO KYJIBTYPHOTO PACTCHHS,
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10. aprymMeHTHpPYeT 3HaYCHUE MCIIOIH30BAHHS JICKTPOXUMHICCKUX
[peaKnuii B TIOBCEHEBHOM JKU3HU YEIIOBEKa U B IPOU3BOJICTBE;

11. paccy:xknaeT o poiu 3JIEKTPOJIN3a B Pa3pabOTKe IKOJIOTMYECKH YHCTBIX
TPAHCHOPTHBIX CPEJICTB U B JIEJIe 030POBJICHUS OKPYXKAIOIIECH CpPE/Ibl;

12. paccyxkaaeTr O NMPEHMYIIECTBE JICKTPOXUMHICCKUX TEXHOJOTHH B
MPOU3BOJICTBE HEKOTOPHIX METAIIOB U HOBBIX MAaTEPHAJIOB.

B ykazannoii Tabiune 11 ¢popmupoBanue y yqamuxcs IpeMETHBIX U KIIIOYEBBIX KOMIIETEHTHOCTEH OLIEHUBAIOTCS I10
CIICAYIOIIMMYPOBHSIM:

I yposens

(penponykruBHbIid) ;||

YPOBEHb (TIPOYKTUBHBIN);

1l ypoBeHb (KpeaTUBHBINH, TBOPUYECKUIN).
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3.2.0CcHOBHBIE CTPATErHH OLIEHMBAHMSA TOCTUKEHHIH yYyaluxcst

PesynbraTr oOpa3oBaHMs 1O MpeAMETY MIOJDKEH COOTBETCTBOBAThH OOLIMM 3ajadaM H
TpeOOBaHMSAM TIPH yCBOGHUHM ydeOHOro marepuaina. Lleab omeHMBaHMsI 1O HpEAMETY —
OIIPEAEIUTh COOTBETCTBHE
(baKTHYECKUXPE3YIbTATOB O0YUCHHS OXKHIACMBIM.

OcHOBHBIE NPHHIMIIBI OLIEHUBAHUS.

[Ipu pa3paboTKe CHUCTEMBI OIICHMBAaHUS CJIENYEeT PYKOBOICTBOBATbCS OCHOBHBIMHU
NPUHIAIAMU.

O0beKTHBHOCTh — TPHUHIUIN OOBEKTHBHOCTH Tpedyer, 4ToObl Bce ydamuecss ObLTH
MOJIBEPTHYTHl OJTHOMY M TOMY K€ MCIBITAHUIO B aHAJOTHMYHBIX YCIOBUSAX. OOBEKTHBHOCTD
00pabOTKM MAHHBIX MPEAINOJIAraeT HAIWYME YETKHX KPHUTEPHUEB OIICHKH, M3BECTHBIX KaK
YUYUTEINIO, TAK U BCEM YYAIIUMCSL.

Hape:xxHocTh — 3TO CTENEeHb TOYHOCTH IMEAArOrHYECKOro M3MepeHus. MeToa OleHHWBaHUs
CUUTAETCS HAJICKHBIM, €CIIM OBTOPHBIE M3MEPEHUS TOTO K€ CaAMOTro MpHU3HAKa JAaloT Te Ke
PE3YNbTaThI.

BaauaHocTh, MM JOCTOBEPHOCTh METOJA OLIEHWBAHUS I10KA3bIBAET, JEHCTBUTEIBHO JIU
U3MEpSETCs TO, UTO TPeOyeTCst U3MEPUTD, WIH YTO-TO APYTOE.

Buabl u popmbl onennBanus. /s usmepenust o0pa3zoBaTeNbHbIX JOCTHKEHUN, ydallluXcs
MPUMEHSIIOT TPU BHJA OLEHUBAHUA: TUArHOCTHYECKOoe (TpeaBapHuTenbHoe), (hopMaTHBHOE
(bopmupyromiee), cyMmmaruBHoe (0OoOIIaromee).

JluarnocTuyeckoe oleHMBaHWe J(MarHOCTHYECKOE OLIEHMBAaHUE IO CBOEH Qopme sBiseTCS
BBOJIHBIM U CIIYXHT JJIsl ONIpeiesieHUs] ypOBHS C()OPMHUPOBAHHOCTH KOMIIETEHTHOCTEH ydalerocs.
OHo mpoBOoAMTCA B Hayaie yueOHOro Tofa U IMO3BOJSET OMPEIENIUTh B KOHIIE rojia Mporpecc
y4alerocsi B JOCTHKEHUH  OXKUAAEMBbIX pe3ynbTaToB. Pe3ynbTaThl JMarHOCTUYECKOIO
OLICHUBAHUS PETHCTPUPYIOTCS B BHJIE OMHCAHUN, KOTOPhIE 00OOIIAIOTCS U CIY>KAaT OCHOBOW JIIsI
BHECCHHSI KOPPEKTHBOB M COBEPIICHCTBOBAHUS IpOIecca OOYYEeHHUs IyTeM INOCTAaHOBKH 3aiad
00y4eHHUs Ui YUYUTENS U ydallerocs.

dopmMaTHBHOE OLleHMBAHNE UCIIOJIB3YETCS ISl OTIPEAETICHUSyCIIEBAEMOCTH YUaIllerocs ¢ y4eToM
WH/IMBUYaJIbHBIX 0COOEHHOCTEH yCBOEHMs MaTepHaia (TeMi paboThl, CIOCOObI OCBOCHUS TEMBI U
Ip.), a TakkKe BBIPAOOTKM pPEKOMEHJAIMK 10 JOCTIKEHUIO ycrexa. YYHUTeNlb HCIOJIb3yeT
(dbopMaTUBHOE OLIEHUBAHHE JJIi CBOEBPEMEHHON KOPPEKTUPOBKM TpPENoJaBaHUs, BHECEHUS
U3MEHEHUH B IUIaHUPOBAHME, IIOBBIIIEHUS KadecTBa paOOThl, BBHINOJHAEMOM YydallUMUCS.
IIporpecc ydamierocst onpenensercss Kak JOCTHKEHHE KOHKPETHBIX pe3yJIbTaTOB HA OCHOBE LIEJIEH
oOyueHusi B 00pa3oBaTebHON Cpelie HA OCHOBE KOHKPETHOW pabOThl, BHIIOIHAEMON ydaluMCs.
Yyurens oTMedaeT MHAMBUAYAIbHBIN IPOIPECC YUEHUKA B KypHAJIE.
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CymMMaTHMBHOE OLCHHBAHHE I[IOMOTAa€T ONpPENEIUTh YPOBEHb JIOCTUKEHUS YYalllUMCs
3aIUTAHUPOBAHHBIX PE3YJIbTATOB 10 KaXIOMY JTalmy OOy4YeHHs M pPEe3yJIbTaTOB TEKYILETo,
MIPOMEXKYTOUYHOI'O U HTOTOBOT'O OLIEHUBAHUSI.

Y4uuThIBas, YTO XUMHS SIBISETCS SKCICPUMEHTAIBHONW HAYKOH, JJIi OOBEKTUBHOCTH OIICHKH
3HAHUW M YMEHUH Y4YalllUXCs PEKOMEHAYIOTCS pa3jMyHble MeTOAbl (YCTHbIE, MHUCbMEHHBIE,
HCII0JIb30BaHUE KOHTPOJIbHBIX BOIIPOCOB,ITPOBEACHUE XUMUUYECKUX OIBITOB).

Hoctuxenust ydammxcs (copMHUpOBaHHOCTh MPEAMETHBIX KIFOUEBBIX KOMIIETEHIUH) MOKHO
OLICHUBATh 110 YPOBHSM C HCIOJB30BaHHMEM HOBBIX (DOpPM OLIEHMBAaHUA (IUArHOCTHYECKOTO,
(hOpMaTUBHOTO, CYMMAaTHUBHOTO).

OneHka AOCTHXKEHUH, OOy4aromuxcs HPOBOAMUTCA C Hayalla M 10 KOHIa ydeOHOro roja.
PesynbpTathl (hOpMATHBHOTO OLEHUBAHWS CTAHYT OCHOBOH JJIsi KOPPEKIMU U Pa3BUTHUS Mpolecca
XUMHUYECKOro 00pa3oBaHMsl, B TOM YHCIIE TEKYUIMX U YETBEPTHBIX KOHTPOJIBHBIX PabOT B LIKOJIE.
ITo pe3ynpTaTam AMArHOCTUYECKOTO OLIEHUBAHMS OHO MO3BOJIIET ONPEAEIUTh UCXOIHBIH YPOBEHb
c(OPMUPOBAHHOCTH MPEAMETHBIX KOMIIETEHIUI y4alluxcs, MO3BOJISET YUYUTENIO CTaBUTh HOBbBIE
3aJ1a4uM MPEenoJaBaHus IpeMeTa.

Pe3ynbrarhl CyMMAaTHBHOIO OLIEHMBAHUS CKJIAbIBAIOTCS M3 JHEBHOI'O, IPOMEXYTOUYHOIO U

HUTOTOBOI'0 OLICHUBAHMUA 110 MTPECAMETY U OTMCYAKOTCA KaK HHANBUAYAJIbHBIC JOCTUIKCHUS.

Pe3yabTaThl 3HaHUH 10 KJIaccaMm

XUMHUYCCKUM
DJIEMCHTaM C

Tabauua 10.
Conep:xareinbn  [IpeameTHble Pe3yabTaThl 3HAHMI 10 KJIaccam
AsUTNHUS KOMIIETEHTHOCTH |YPOBEHb
8 KJacc 0 kiacc
1. Metonasl 1. Ilo3uauue u 81.1.1. 9.1.1.1. O0BsaCHSET
[TO3HAHMS [YMEHUE CTaBUTh I OOBsICHSET TpU- [IPUPOIHBIC SIBJICHUS
XUMHH. Hay4JHBIC [POJTHBIC SIBIICHUS Ha OCHOBE OCHOBHBIX
BOIPOCHI Ha OCHOBE MOJIOKEHUN TEOPUU
nH(OpMaIIUY IO HIIEKTPOIUTUIECKON
OCHOBHBIM TUCCOLIMAIINY.
MOJIOKCHUSIM
ATOMHO-
MOJIEKYJISIPHOTO
YICHHUSI.
8.1.1.2. Moxer 0.1.1.2. Moxer nathb
] aTh OOITYIO 001110 XapaKTepuc-
XapaKTePUCTHUK Y TUKY XUMHUYECKUM

DIIEMEHTaM M MeTall-
7TaM 110 UX PaCIioJio-

TTIOMOIIBIO ’KEHHIO B OCHOBHOM

[PUMEHEHHUS CpyIie WU B

[EPUOINYECKON ITOTIOJTHUTEIILHOM

CUCTEMBI. [loarpynne nepuoa-
CHCTEMEL.
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8.1.1.3 VYwmeer 9.1.1.3. Bnaneer u

MH(OPMAIIMOHHBI X
MCTOYHUKOB.

B

BBITIOJIHSTH MPUMEHSECT 3HAHUS 110
[1Ip [PaKTUYECKYIO [IPOAYKTaM
paboty, [POU3BOJICTBA
pelmars  3aJa4d € |[IBETHBIX METAJIJIOB
MCMOJIb30BAHUEM Ksipreizckoit Pecriyomnuke.

Pa3nes 4. TpeOoBanusi K opranuzanuu y4e0HOro npouecca

4.1. OcnoBHbIEe TPeOOBAHUS K PeCypCHOMY 00ecedeHHI0

B o0yuenun npeamery «Xumwus» TpeOOBaHUS PECypCHOr0 OOECIEUEHHUs COCTABIICHBI C
YUETOM IIeJIeH U 0’KUIAEMBIX PE3yJIbTATOB M BKIIIOUACT CIEYIONINE y4eOHbIe CPECTBA:

1.  VueGHbIe npOrpamMmsl.

2.  Y4eOHUKH, yueOHO-METOINYECKUE TTOCOOUS, CIOBApH, AOMOIHUTEIbHBIC U3ATEIbCKHIE

U JJIEKTPOHHBIE (MHTEPHET) 00pa3oBaTEeNIbHBIE PECYPChI, Y4eOHbIE U TEXHUYECKHE CPEACTBA
(MHTEpaKTUBHAS JI0CKA).

3. Jlnsa mpoBeneHusi yueOHOTO mpoiiecca B LemsX co3nanus 3hHeKTuBHON KOMMYHUKAIHH
HEOO0X0MMO Hanuuue KaOuHeTa XuUMHH M Ja0OopaTOpHON KOMHAThl. B xummueckou
na0opaTopuy JOJDKHBI OBITH: TIOJKH WM IIKAa(bl Ui XpaHEHUS XUMHUYECKUX MPUOOPOB H
MOCYIbI, Ui XMMHYECKHX PEAKTUBOB CIIEAYeT OOECHEYUTh CHEeIHaIbHBIMH JKEJIC3HBIMU
mKagamu.

O0opynoBanue JUIsl NPOBeIEHUS XMMHYECKOT0 IKCIIePUMEHTA.

Xumuyeckasi mocyaa W JjadopatopHbie odopyaoBanusa. 100 mr. mpoOupok (pa3TuIHOTO
obbema), mockomoHHble KOOl 10 mir., mumerka 30 1mT., creknasHHas namodyka 30 1mT.,
bapdopoBsie CTyNKH ¢ mecTUKOM 15 mT., TpyOouKH (CTEKISTHHbIE UM MacTMaccoBble) 30 mT.,
JKeJie3Hasi JIOXKKa Ul COKUraHus BemiecTB 15 mr., mmarens 10 mr., 3axum 15 mr., merka ans
MBIThsSI XUMHUECKOHN MOCYIbI — 5 MIT., ITATUBHI It TpoOupok 20 mT., cTeKIsHHas macTuHKa 20
IIT., BblMapuBaromas Tapenka 15 mr., xumuueckue crtakanel 50 wmu, 25 ma — 30 mr.,
MIJIOCKOIOHHAs Kpyriias kosioa 10 mT., Tpexropias Kojada 5 mT., BOpoHKa Jyisi GUIBTPOBAHUS
(crexnstHHAs WK 1IactMaccoBasi) 20 mT., CTeKISTHHBIE MATOYKH 19 mT., cTeKIIsIHAAS TIocyaa s
kpuctaymmm3anuu 20 mr., Mmea3zypka 20 mr., MmepHbie crakadbl (5 M, 10 mur, 25 mor, 50 mot, 100 mon)
20 mwt.( Kaxaoro oobeMa), MUMETKH (CTEKISIHHbIE WU TuiactMaccoBbie) 30 mT., MepHas Koiba —
10 mwt., mepHas nunetka ( 5 mi., 10 mi.,) — 5 wrt., konba ¢ kpyrasiM gHOoM — 10 T, cniuptoBku 20
IIT., IITaTUB MeTaJulMyeckuil nadopatopubii — 10 mT., GuABTPHl (pa3HBIX pPa3METOB) WU
¢bunbTpoBaNbHas paboTa.

XHUMHYEeCKHEe pPEeaKTHBBI:

Munepansnsbie kucaorsl. Consnas kucnora (50 wmu), cepHas
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kuciota (50 mit), azotHas kuciaora (50 mir), pochopuas kucaora (50 mi),

Coum: xJ0pusl, cyabhaTsl, HUTPATH, (hocdar, coyin raaoreHoB.

OcHoBaHus, meao4u. OKcHabI.

HNuaukaTopsl: TakMycHast Oymara, YHHBEpPCAJIbHBIA OyMa)KHBIAMHIHKATOP, PACTBOP METUIIOPAHIK,
dhenondraneu,

Cyxoe roprouee (3kMAKOCTH /ISl CHUPTOBOK).

HeoOxomuMoe  TexHuueckoe oOecredeHne il pabodero  Crojia  y4uTels |
YUEHHUKA(IJICKTPUIECTBO, BOJOIPOBO/I, KAaHATH3AIINS).

4.2. Co3nanue 6e30nacHoii MOTHBHPYIOILElH y4eGHOI cpenbl

XuMUS — HayKa KCTIIEPUMEHTANIbHAS, TIOATOMY MHTEPEC YUEHUKOB K IpeAMETY (OPMHUPYETCs
IIPY BBIIIOJHEHUE XUMUYECKUX IKCIIEPUMEHTOB.

OCHOBHBIM PE3YJIbTaTOM B JESATEIBHOCTH YYEHUKOB SBIIETCS OOMEH MHEHHSIMHU U
[IOJIyY€HUE BBIBOJA B IpOLECCE OOCYXKJIEHHUS MOJYYEHHBIX MJAHHBIX IpPHU IPOBEIECHUU
skcriepuMeHTa. [Ipu BBINOJHEHHMM XHMMHUYECKOTO JKCIEPUMEHTA Yydalluecs HaOJIoJaloT,
ONMCBHIBAIOT,  IPOBEPSIOT  IPABWIBHOCTh  JKCIIEPUMEHTA, IPOBOIAT  MPE3EHTALUH,
OOMEHMBAIOTCSI MHEHHMSIMA M TIPHOOpETaroT HOBbIe 3HaHHMA. COOTBETCTBEHHO NPU 3TOM Y
YYEHUKOB (DOPMHUPYIOTCS KIIOYEBBIE KOMIIETEHTHOCTU (MH(GOPMAIMOHHBIE, COLUATBHO-
KOMMYHHKATHUBHBIC, CAMOOPTaHU3aLMs U pa3pellieHne npolaeM) U aKTUBU3UPYETCS yueOHO-
[I03HaBaTeJIbHAs JACSTEIbHOCTh, YCHIIMBAETCSI MOTUBALIUA K IIPEIMETY.

STEM nonxon npu 00yd4eHUU XUMUK Pa3BUBAET MOTUBALIMU YYAIIUXCS K IIPEIMETY.

Jlyist 6e301macHO# cpe/ibl yqanmxcsi Hy>)KHO COOJIOIaTh TEXHUKA 0€30MacTHOCTH IMPH BBHIITOJIHEHUE
MIPAKTUIECKOU PabOTHI.
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