MUHUCTEPCTBO OBPA3OBAHUA U HAYKH
KBIPTBI3CKOM PECITYBJIMKH

HPEI[METHI)IfI CTAHIAPT
«XHUMMUS»
JJI51 8-9 KIACCOB OBIHIEOBPA3OBATEJIBHBIX OPFAHI/BAI_[I/H?I
KBIPI'BI3CKOM PECITYBJIUKH

BUIIKEK-2020



HPEI[METHI)II?'I CTAHIAPT
«XHUMMHUS»
JJI51 8-9 KIIACCOB OBIHIEOBPA3OBATEJIbBHBIX OPFAHI/IBAHI/II?I
KBIPT'BI3CKOM PECIIYBJUKHA

CocraBurenn:

PoicnaeBa b. C. — xanaumaT nenaroruuyeckux HayK, BEAYIIMH Hay4dHbIH COTPYIHUK,
3aBeyroIIast JJabopaTtopuel eCTeCTBEHHO-MaTeMaTHIeckoi obpaszoBarenbHoit obmactu KAO.

Kocobaesa Bb. M. — nmnpodeccop, a.m.H. Kapeapsl €CTECTBEHHOHAYYHOTO U
MatemaTtrueckoro odpazosanusi PUIIKP u ITITP npu MOH KP.

Kaxpimmosa b. L. — xangugat memarornyecKkux Hayk, JOLUEHT Kadeapel «XuMus U

texHosioruu ee ooyuenusn» KI'Y um. W, ApaGaesa.
BapkenTnna H. A., yuutens xumun oOuieo0pa3oBareabHON YaCTHOM IIKOJIBI.
Acanaauena L. M., yautens XuMuu 0011e00pa30BaTEIbHON MTKOJIBI TUMHA3UH No67

OnoGpeno YuensiM coBeToM KbIpreizckoit akagemun oopaszoBanus (9.09. 2015 1)

YTBepxkaeHo B MuHUCTepcTBE 00pa3zoBanus U Hayku Kelpreizckoit PecryOnuku

Bumikex-2020

2



IIpunoxenue
K rnocta”oBieHuto IIpaBurenscTBa
Keipreizckoit Pecniyonuku
oT«__ » 2015 rona
Ne

IIpeaMeTHbI# cTaHAApPT
no npeaMerty «Xumus» s 8-9 kjaccos
o0meo0pa3oBaTenbHbIX opranusanuii Keiproizckoii Pecny0iiuku

Conepxanue

Pa3nen 1. O0mue moJioxeHus.

1.1. Craryc u cTpyKTypa TOKyMEHTA.

1.2.Cucrema OCHOBHBIX HOPMAaTUBHBIX JOKYMCHTOB JJIIsA
0011e00pa30BaTENbHBIX YUPEKICHUH.

1.3. OcHOBHBIE TIOHSITHS U TEPMHHEI.

Pa3nen 2. Konuenmusi npeamera.

2.1. llenu u 3aaun u3ydeHus npeamera XuMusl.

2.2. MeToionorus ¥ IOCTPOEHUE TIPEIMETA.

2.3. IlpenMeTHbIE KOMIIETEHTHOCTH.

2.4. CBs3b KIIIOYEBBIX U MPEIMETHBIX KOMIIETEHTHOCTEM.

2.5. ConepxarenbHble JHHHH. PacmpeneneHue ydeOHOTO Marepuaia To
COJIEpXKATEHHBIM JIMHUSM M KJIaCCaM.

2.6. MexnpeameTHbie cBsizu. CKBO3HbIE TEMATUYECKUE JTUHUM.

Pa3znen 3. O0pa3oBaresibHbIE pe3yJibTAThI U OllEHUBAHHUE.

3.1. Oxxunaembie pe3yynbTaThl 00ydeHUs ydanuxcs (1o CTyIeHsIM 1
KJIaccam).

3.2. OCHOBHBIE CTPaTEruy OLICHUBAHUS JOCTHXKECHUHN yUaIllUuXCsl.

Pa3znen 4. TpeGoBanusi kK Opranu3amun 00pa3oBaTeILHOIO Mpoiecca.
4.1. TpeboBaHUS K PECYPCHOMY 00ECIICUEHHUIO.
4.2. Co3nanrie MOTUBUPYIOIIEH 00yJaroIel Cpe/Ibl.



Pazgen 1. O0niue moioxKeHus

1.1. CraTtyc u cTpyKTYypa cTaHAapTa

[IpeameTHBI cTaHmapT Mo npeameTy «Xumus» paspaboraH ajs oOmeoOpa3oBaTENbHBIX
OpraHu3aliii B COOTBETCTBHH CO cTaTheil 5 3akoHa Keipreisckoit Pecriyonmuku «O6 oOpazoBaHUN»
u nocraHosienus [IpaBurenscrBa Keipreizckoit Pecriyonuku ot 21 utons 2014 roga Ne 403 «O6
yTBepxkaeHHH ['ocymapcTBEHHOr0 00pa30BaTENILHOTO CTaHIApTa CpelHero ooimiero oOpa3oBaHHS
Koipreizckoit PecriyOnuku», a Takke OINpeneiseT OCHOBHbIE HAalpaBlieHUS OOY4YEHHIO XUMHUU B
oOuieo0pa3oBaTenpHbIX IIKOJAX. B HOBOM craHJapTe IUIaHUpYeTCs OOydYeHHEe XUMUU
(dbopMHpOBaHHME KIIOUEBBIX M MPEAMETHBIX KOMIIETEHTHOCTEH U OKUJAEMbIX PpEe3YIbTaTOB.
Crangapt sBisieTcs 00s3aTeNbHBIM, COCTABJIIEH HAa OCHOBE KOMIIETEHTHOCTHOIO OOYYEeHHMs
yyUaluxcs XUMHUH U ONIpeNieNsieT Coiep KaHne U TpeOOBaHMsI 110 MPEMETY Ha BCEX YPOBHSIX.

CrangapT cOCTOUT U3 4 pa3/ienoB:
- O01IME TTOJIOKEHHUS
-IIpenqmeTHas koHLENINUA;
-OxugaemMbie pe3yJIbTaThl U OIICHUBAHNUE;
-TpebGoBanus k opramu3aiuy mpoiecca o0pa3oBaHuUs.

B pamkax mporpaMM OCHOBHOTO 0Opa30oBaHUS TOCYAapCTBEHHOMY OOpa30BaTEIHHOMY
CTaHJApPTY JTOJDKHBI COOTBETCTBOBATH BCE BHUIBI 00pa30BATENIBHBIX OPraHHU3allnii, HE3aBUCHMO OT
hopmbI 00yUCHUSI.

[Tonoxxenus crannapTa AOHKHBI IPUMEHATHCS U COXPAHATHCS B HUKECIIEIYIOLIEM:

- HE3aBUCUMO OT THUIIA U BHJA, B TOCYIAPCTBEHHBIX WJIM YaCTHBIX 0O0II€00pa3oBaTeIbHbBIX
yupexaeHusx Keipreizckoit PecriyOnuku;

- B HAYaJIbHBIX U CPETHUX MPO(ecCHOHATBHBIX 00pa30BaTENIbHbIX YUPEKICHUSIX;

- B JIMUEH3MOHHOM U TOCYJapCTBEHHOM AaTTECTALMOHHOM OTAele MuUHUCTEpCTBA
oOpazoBanus U Hayku KeIpreizckoit PecyOnuku;

- B HanmoHanbHOM LIEHTpE TECTUPOBAHMS;

- B MHCTUTYTaX (LEHTpax, Kypcax) MOBBILICHHS U MEepeKBaATHU(PUKAIIUU KaApPOB;

- B Kboipreisckoit akagemun oOpa3oBaHMsi M B JPYrUX TOCYJAapCTBEHHBIX HAaY4YHBIX
HCCIEA0BATENIbCKUX HHCTUTYTAX;

- B MunucrepcTBe 00pazoBanus U Hayku Keipreizckoii Pecyonuku;

- B MECTHBIX TOCYJapCTBEHHBIX YIPABJICHUYECKUX U TOPOACKHX, pallOHHBIX 00pa30BaTEeIbHBIX
opraHax.

1.1. CucremMa 0CHOBHBIX HOPMATHBHBIX JOKYMEHTOB JIJIsl 00111€00pa30BaTeIbHBIX
OpraHu3amuii.

Hacrosiunii cTannapT coCTaBJIEH Ha OCHOBE CIEAYIOLUIUX HOPMAaTUBHBIX JOKYMEHTOB:

- 3akoH Ksipreisckoii Peciyonuku «O6 odpaszoBanun» (2013 r.);

-l'ocynapcTBeHHBIIt  00pa3zoBaTeNbHBI  CTaHIApT cpenHero oodmiero oOpa3oBaHus,
yTBepKJeHHbIH nocranosneHreM IIpasurenscrBa Koipreizckoit Pecryonuku ot 21 ntons 2014 roga
Ne 403;

- Konnenuus passutus o6pazoBanust B Keiprezckoit Pecniyonuke no 2020 rona;

- Konnenuus ecrecTBeHHOHAYYHOTO MPeIMETHOTO 00pazoBaHus B mkoiax KP;

- basucHplii yueOHbIM TuIaH Ui 0OmIeoOpa3oBaTeNbHBIX oOpranu3anuil  Keipreisckoit
PecriyOnukmu.

1.2. OcHOBHbIE NOHATHS M TEPMHUHBI.
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IIpenmeTHbI CTAHAAPT — JOKYMEHT, pErJIaMEHTUPYIOIUN 00pa30BaTENIbHbIE PE3YIbTAThI
y4almxcs, CiocoObl UX JOCTHXKEHUS U U3MEPEHUS B paMKax IpeaMeTa.

IIpenmeTHBbIl CTAaHJAAPT XHMHYECKOTr0 00pa3oBaHMsA — JIOKYMEHT O0O0€CleUMBaIOUIUI
MOCTPOCHHE XMMHUYECKOe OOpa30BaHUS HAa KOMIIETEHTHOCTHOH OCHOBE, PEIICHHUS COIMAIbHBIX
3agad oOmecTBa M MOJyd4eHHEe OOpa30BaHUS MO XUMHUHM YYallUMHCS B IIKOJaX HA OCHOBE
JOCTUXKEHUM pe3ysbTaTOB 110 IPEIMETY.

KiroueBble KOMIIETEHTHOCTH — U3MEPSIEMbIE PE3YJIbTaThl 00pa30BaHuUs, ONPEAEIIEMbIE B
COOTBETCTBUU C COLMAJIBHBIM, TOCYAAPCTBEHHBIM, MPO(QECCHOHAIBHBIM 3aKa30M, OOJaJaromiue
MHOTO(YHKIIMOHAIBHOCTBIO U HAJMIPEAMETHOCTBIO, peain3yeMble Ha 0a3e y4eOHBIX MPEIMETOB U
0a3UPYIOMIMXCS HA COLIMATIbHOM OIBITE YUaLTUXCS.

XuMHYecKasi KyJbTYPoJIOrH4YecKasi KOMIIeTeHIHs — CBOOOAHOE IPUMEHEHHE HA OCHOBE
KYJIbTYPOJOTHYECKMX KOMIIETEHIMH XMMHMUYECKOTO 00pa3oBaHMS, 3HAHUS, YMEHHUS Ydalluxcs B
IpOIIecce KU3HEHHOM U MPaKTUIECKO JesTebHOCTH (B ydeOHOM rmporiecce).

NudopmannoHHasi KOMIETEHTHOCTb — TOTOBHOCTh K IUIAHMPOBAHHMIO M peanu3aliiu
cOOCTBEHHOM JIeATENILHOCTH, JI€N1aTh apryMEHTUPOBAHHbIE BBIBOJIbI, HUCIIOJIb3Yysl MH(OPMALlMOHHbIE
HCTOYHUKU C IIEJIbI0 YCBOCHMSI 3HAHMSIMM HAa OCHOBE M3YUYEHHOTO COCTaBa, CTPOEHHUs, CBOICTBA,
MPUMEHEHHUsS] HEOPraHWYeCKUX M OpPraHWYECKUX BEUIECTB, ATOMHO-MOJIEKYJISPHOIO YYEHHS,
MEePUOIUYECKON CHCTEMbl XMMHUYECKUX 3JIEMEHTOB, CTPOEHHUS aToMa, TEOPUU CTPOEHHUS BELIECTB,
TEOPUH DJIEKTPUUECKON TUCCOLMALMU U OCHOBHBIX 3aKOHOMEPHOCTEH MPOTEKaHUsS XUMUYECKUX
peaKkuum.

ConuaibHO-KOMMYHUKATHBHASL  KOMIIETEHTHOCTb —  TOTOBHOCTb  COOTHOCHTH
coOCTBEHHOE MHEHHME, MO3UIUI0 C MHTEPECAMH, MHEHUSMHU JIPYrUX YYalluxcs MO ONpeAeseHHbIM
paccMaTpuBaeMbIM 3a/laHusIM (HalpuMep: NpUoOpeTeHre 3HaHWN O COCTaBe, CTPOEHUU, CBOMCTB,
IIPUMEHEHHSI HEOPraHWYECKUX M OPraHWYECKUX BEIIECTB, ATOMHO-MOJIEKYISIPHOTO Y4YEHHS,
MEPUOANYECKON CHCTEMbl XUMHUYECKUX IEMEHTOB, CTPOCHHUSI aTOMa, TEOPUH CTPOCHHMS BEUIECTB U
TEOPUU BJIEKTPUUYECKOM NHUCCOLMALNUHA U OCHOBHBIX 3aKOHOMEPHOCTAX MPOTEKAHMS XUMUYECKHUX
peaKImii).

KomnerentHocts «CaMoopranm3amusi M paspelieHde mnpodJjemM» — TOTOBHOCTh K
CaMOCTOSITEIBHOMY IMO3HAHUIO BELIECTB MO YEThIPEM COJAEpKATEeIbHBIM HaNpaBlIEHUSM (COCTaB,
CTpOEHHME, CBOWCTBA W TPHMEHEHHWE) M HAa OCHOBE UYEThIPEX TEOPETHUYCCKUX KOHIICTIIHIA
XAMHUUYECKHX (popMyit (110 BAJICHTHOCTH, OIPECICHUIO COCTaBa U IPUMEHCHHUS B KU3HH).

Komnerennusi — couuanbHOE YCIIOBHE, HEOOXOAMMOE ISl TMOATOTOBKM M MOJyYCHHS
XOPOIIUX Pe3y/IbTaTOB B 3HAHUSAX, PaHEE MOJYUYCHHBIX YYaIlIUMHUCS B TOH WM WHOHM cuTyauuu (B
yueOe, B TMYHOM U MPOPeCCHOHATBLHOM IeSITEILHOCTH).

Pasznen 2. Konnenuusi npeamera

2.1. Heau u 3a7a4u o0y4yeHusi mpeaMeTa « XuMHsI»

Tabdauma 1.
ean 3agaun
Vuamuiicsa Bnageer KoruutuBHbI€ — MOHUMAET 3aKOHOMEPHOCTH CTPOCHUS U MPEBPAIICHUS
criocobamu MPOCTBIX M HX COCOUHEHUW B KUBBIX M HEXHUBBIX cucTteMax. M3yuaer
OIMCaHUS U OCYUIIECTBJIEHUE PA3JIMYHBIX XHUMHUYECKUX MPEBpalleHUN IS TOJydeHUs
HUCCICA0BAHUS HEOOXOIUMBIX BEIICCTB 3aJIaHHBIMH CBOWCTBaMHM (METaJIOB, IIJIacTMacc,
BEIIECTB U UX MUHEpAIbHBIX yIOOpEeHMid, JeKapcTB W T.J.); PaclO3HAET BEIIEeCTBa, M3ydas

npeoOpa3oBaHU B | UX CBOMCTBa M TNpPUMEHEHHE BEIIECTB B HAapoJHOM xossiicTBe. CrocobeH

IIpUPOOAHOM U OLCHUTL PHUCKU W HNPCAYNPCIUTH BO3MOIKHBIC TOCICACTBHUA HCIIOJIB30BAHUSA

TEXHOTEHHOM MHUpE | BEIIECTB M TEXHOJOTHI, KOTOPbIE HAHOCAT BpEA 3J0POBHIO YEIOBEKA H
Ha OCHOBE OOIIMX | OKpyXKaroulen cpene.




XUMUYECKUX TEOPUU IloBeneHyeckHe — ydYallMiiCs BJIAJCET HABBIKAMM PALMOHAIBHOTO U
Y 3aKOHOMEPHOCTEH, | 0€30MacHOT0 MCIIOJIb30BaHMS TPUPOIHBIX BEIIECTB U MPOIYKTOB TEXHOJIOTUI
HaBBbIKAaMU B IIPAaKTUYECKON JEATEIBHOCTU. [IpuMeHseT noJiydeHHbIE 3HAHMUS IIPU
PalMOHAIIBHOTO U | IIPOBEICHUHM XUMUYECKUX MPOLECCOB HE NPUYMHSIOIIKME Bpela Ha 3J0pOBbE
0€301acHoTO YEJIOBEKA U OKPYXKAIOLIEH Cpeae.
HCII0JIb30BAHUS IleHHOCTHBIE — yJaluics CleayeT NPUHINIAM YCTOMYUBOTO pa3BUTHS,
XUMHUYECKUX 0e30macHoro 00pasa KU3HHU, OCO3HAECT PHCKH U TPEAYNPEKIACT HEraTUBHBIC
TEXHOJIOTUH U MIOCJIEACTBUSA NPUMEHEHUS XUMUYECKUX TEXHOJIOTHH.
IIPOYKTOB B [IpuMeHsieT 0CO3HAaHHO YCBOCHHBIE 3HAHUSA O XUMUYECKON KapTUHE MUPA,
Ppa3InYHBIX IIpY M3YYEHHH JPYIMX ECTECTBEHHBIX IPEAMETOB. Braxeer XMMHUYECKON H
001aCTSIX )KU3HH. 9KOJIOTHYECKOU IPAMOTHOCTBIO U KYJIBTYpPOM.

2.2. MeTo10J10THsI MOCTPOEHHS TIpeaMeTa

[Ipu cocraBneHUM OBUIM UCHOJIB30BAaHbl CHCTEMHO-CTPYKTYPHBIN MOAX0J COAEPKATEIHHOTO
npoiiecca, HEOOXOIUMBIE i OOeCleYeHUs: €IUHOTO TMeJarorudeckoro mpoiecca. CucTeMHO-
CTPYKTYPHBIM TIOJX0JT TIOMOTAeT PacCMOTPETh COJACPKAHWE 3HAHUS KaK CHUCTEMY, IOMOTaeT
OTIPEJICNIUTh  CBS3M. 3JIeCh BCE METOJUYECKHE KATerOPHH PAcCMOTPEHBI C  TO3HMIHN
00pa30BaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIUX (DYHKIIHH.

B oTHoOmIeHNH cojaepKaTeabHO JIEATSIBHOCTHOTO TOaX0Aa y4deba M y4eOHBIM Tporiecc,
OyIyT pacCMOTpPEHBI KaK €JMHAas COBMECTHas paboTa B3aWMOJICHCTBUS YUYUTENsS W YYCHHKa. Bo-
HepBI)IX, 3TO O3HA4acT Hay'—II/ITI) y’—IeHI/IKa YCBOI/ITI) OCHOBBI HaYKI/I, BO-BTOpI)IX, Hay‘II/ITI) yqaumxc;{
MO3HABATEIFHBIM METOJIaM B Y4eOHOM IpoIriecce.

2.3. IlpenmMeTHbIE KOMIIETEHTHOCTH

HpezlmeTm)le KOMIIETEHTHOCTU XMMUYECKOI'0 06pa303a1mﬂ — YaCTHBIC KOMIICTCHTHOCTH
OTHOCHUTCIIbHO KIIFOUYCBBIX KOMHeTeHTHOCTGﬁ, OIIPCACIIACTCA KaK Ha6op PE3YJIbTAaTOB XUMUYICCKOT'O
oOpa3oBaHus. JTO yMEHUE ydalmuxcs CBOOOJHO HCIIOJIb30BaTh B CBOEH MPAaKTHUYECKOMN
NesITeIbHOCTH XMMUYECKUX 3HAaHUHN, YMEHHUI 1 HaBbIKOB, )KU3HEHHOTO OIIbITA.

CTpyKTypHBI€ 3J1eMeHThI IPeAMeTHbIX KOMIIeTEHTHOCTEI:

- PACKPBITHh CYIIHOCTh XUMUYECKUX SBJICHUI;

- oObsicHeHHE (pelleHHue) ¢ HAyYHOM TOYKU 3PEHHUS XMMHYECKHUX SIBIICHUH MO COCTaBy H

CTPOEHHUIO;

- NIpPUMEHEHHE Hay4YHbBIX I0OKA3aTeIbCTB MPU U3YUYECHUH BEIIECTB U XUMHUUYECKUX PEaKIUH.

KoMnieTeHTHOCTH PACKPBITHSI CYIHHOCTH XUMHYECKUX siBJIeHUui. Onpeaenser CuTyauuio,
PaCKpPBIBAOILYIO CYIIHOCTh XUMHUECKUX SIBJICHUIC HAYYHOU TOUKHU 3PEHHUSL.

KoMmmneTreHTHOCTL 00bsicHeHHMsI (pelleHHs])) ¢ HAY4YHOW TOYKH 3peHHMsl XHMHMYECKH X
SIBJICHUI MO COCTABY M CTPOeHMIO. [[Jis pacKphITHS CYIIHOCTH XUMUYECKUX SIBICHUH C Hay4yHOU
TOYKH 3pPEHUS OMHPAIOTCA Ha TEOpPUHU (TEOPUI0 ATOMHO-MOJIEKYJISPHOTO CTPOEHUS BEIECTBA),
XMMHUYECKHE 3aKOHBI (3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH COXPAaHEHHs MacChl BEIIECTBA).

IIpumeHeHne Hay4YHBIX /A0Ka3aTeJIbCTB (METOI0B) NPHM M3YYeHHH BelleCTB M
XUMHYECKHX peakuuil. XUMUYECKHEe HCCIEeI0OBAaTENIbCKIUE METOAbl H3Y4YeHHs BEIIeCTB U
XMUMHUYECKUX PEaKIUi: OCBAaUBAET uepe3 JAEMOHCTPAIIMOHHBIN SKCIIEPUMEHT, Ta00PATOPHBII OMBIT,
MPaKTHUYECKYIO paboTy.

2.4. CBs3b KJIIOYEBbIX H MPeIMETHBIX KOMIETEHIUI

Hpe)lMeTHble KOMIIETCHTHOCTH II0 XHMMHH (YMCHI/IG PACKPBITh 3HAUCHUC XHUMHNYCCKUX
HBHCHHﬁ, HAay4YHOC OCBOCHUC (pemeHI/Ie) XUMHUYECKUX SBICHHUI MO COCTaBy U CTPOCHUIO BCIICCTB,
MNPUMCHCHUC HAYYHBIX OOKAa3aTCJIbBCTB IHPU H3YUYCHHU BCHICCTB U XHUMHUYCCKHUX peaKLII/Iﬁ ) u
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KJIIOY€¢BbIC

KOMIICTCHTHOCTH

(uadopmMaroHHbIE,

COILlMaJIbHBIE,

KOMMYHUKATHBHBIC,

caMOOpraHu3alusi M pelieHrue MpoodsieM) OCYIIECTBISIOTCS CHEAYIOIIUMH HHCTPYMEHTaMHU:
WHTEPAKTUBHBIE METObl; XUMHUYECKUE IEMOHCTPAIIMOHHBIC IKCIIEPUMEHThI; XUMUYECKUE 3a7aul U

YIPaKHEHHUS.
CBsi3b KJIIOYEBBIX U MPeIMETHBIX KOMIIETEHTHOCTEMH
Tabdauna 2.
KirwueBble KommnereHTHOCTH Ipenmernas XapakTepucTuKa
KOMIIETEHTHOCTH ¢popmupoBanus KOMIIETEHTHOCTh KOMIIETEHTHOCTH
€CTECTBEHHO- XMMHYECKOT0
HAy4Has o0pa3oBaHus
o0pa3oBaTe/ibHasA
1. Ilo3nanue u PacckpsiThe YyeHnuk:
Nudopmaumonnasi | yMEHHE CTaBUTh CYIIHOCTH - OTIPEJICIISIET CUTYAITHIO,
KOMIIETEHTHOCTh Hay4HBIE BOITPOCHI. XUMHUYECKUX HAay4HO PaCKPBIBAIOITYIO
SIBJICHUI 3HAYCHNE XUMUYECKHUX
SIBJICHUI
- Onpenensier KIr4YeBbie
XUMUYECKUE TEPMUHBI TSI
MOMCKa HAy4HO! MHpOpMaIuy;
- Haxonut ocHOBHBIE TyTH
(MeToIbI, CpeacTBa)
€CTECTBEHHO-HAyYHOTO
HCCIe10BaHUsl.
2. Hayunoe Hayuynoe ocBoenue VYyeHuk:
CounaabHo- 0o0BsicCHEHUE (peuienue) - YMeeT 00BsICHUTD
KOMMYHUKATHBHAS (perenue) XUMHUYECKUX XUMUYECKUE SABJIICHUS I10
KOMIIETEHTHOCTH XUMHUYECKUX SBJICHUH 110 COCTaBy | COCTaBY M CTPOEHHUIO BEIIECTB.
SIBJICHUM. U CTPOEHUIO OcyniecTBISIET HAYYHOE
BEILIECTB 000CHOBaHME U UHTEPIIPETALIUIO
XUMUYECKUX SIBJICHUH,
MIPEAYNPEXKICHUE U3MEHEHUM.
- YMeeT 0OBSICHATH U
MIPOTHO3UPOBATH HAYYHO
000CHOBaHHBIN pacckas.
3. Ucnonb3oBanue IIpumenenune YyeHuk:
Hay4YHBIX Hay4HBIX - UaTepnperupyer noiay4eHHbIe
JI0Ka3aTelIbCTB. JI0Ka3aTelIbCTB IIpU Ha OCHOBE Hay4YHBIX
M3Y4YEHUU BEILECTB U JI0Ka3aTeNbCTB PE3YIbTATHI
XUMHUYECKUX (BerrecTBa, XUMHUYECKHE
KoMnerenTHOCTD peakuuii. pEaKInK) U JaeT ONpeaeIeHusI

CaAMOOPraHM3aAUNH U
pa3penieHuu npoodJaemM

BBIBOJIaM.
- Haxoaut Ha 0CHOBE BBIBOJIOB
TUIIOTE3bI, (PAKThI, pe3yIbTaThl
WM JI0Ka3aTeNbCTBa.
- YMeeT oLleHUuBaTh Pe3ybTaThl
IIPUMEHEHHUSI JOCTUKEHUN
HAYKU XUMUHU U XUMHYECKHX




TEXHOJIOTUM.

2.5. Conep:xateibHble JuHNU. Pacnpenesienne yueGHOro Mmarepuasia mno
coJiepxaTeJIbHbIM JTUHUAM H KJIaccam

ConepxarenbHass JIMHUS ~OTpakaeT CoJepKaHuEe Y4eOHOro MaTephayia TMpeaMeTa,
JIeTaM3upyeT ero pyHaaMmenTanbaoe saapo. CoepikarebHbIe JTHHUHU TPEeIMeTa« X UMHUSI».

- METOIBI [IO3HAHUS,

- BEIIECTBO,

- XUMUYecKasi peaKIus;

- MPUMEHEHUE BEIIEeCTB ¥ XUMUICCKUX PEAKITHI B )KH3HHU.

ConepxxarenbHas TUHUSA «MeToabl MO3HAHUS» — IIEJIBIO COJIEP)KAHUS XUMHUH U METOJIOB
00y4eHMS SBIISACTCA yleJIeHUE 0CO00TO BHUMAHHUS Ha TIO3HABATEILHYIO JICITCIBHOCTD YYaIINXCs B
y4eOHOM Tporiecce. B mKoapHOM Kypce XHMUHU TpeOyeTCsl MPUMEHSITh YacTHBIE U 00IIre METOIbI
no3HaHusa. be3 3Tux MeronoB o0ydyaTh TMpeAMETY HEBO3MOXKHO. OCOOEHHOCTH OOIIUX METOJIOB
MO3HAHUS  peanu3yeT AUAAKTUYECKUM TMPUHIUI ~ MEXKIpeaMeTHol cBs3u. K Meromam
IMIMPHUYECKOT0 YPOBHSI OTHOCSTCS SKCTIICPUMEHT, HAONIOJCHHE, ONMCAaHUE, U3MEPECHHE, aHAJIH3.
[Ipyn nmpuMeHEeHHHM AaHHBIX METOJOB BBHITIOJHSAETCS (QYHKIUS MO cOOpy (akToB, T. €. UACT IepBas
cHCTEMAaTU3alMs 3HAHUH.

Ha TeopermyeckoM ypoBHe METOJIOM TIO3HAHUS MPUMEHSCTCS aHAJOTHsA, CHHTE3,
aOCTpaKkIus, MOJCIUPOBAHUE. ODTHU METOJbI BBIMOJIHSIIOT TMPAKTUUECKYI0 (YHKIHIO TIpolecca
MO3HAHUS.

ConepxarenbHas nuHUs «BemecTBo» — camoe TIJIaBHOE IOHATHE XWMUHU. BemecTa
OKPY)KalOT Hac CO BCEX CTOPOH: OHHM HAXOJATCS B BO3/yXe, MOYBE, PACTEHUSX, €/1e, ObITOBOI
TEXHHKE, B OpraHu3Me uejoBeka. YacTh BEIIECTB YEJIOBEK IMOJIydyaeT U3 IMPUPObl B TOTOBOM BHUJIE
(kucnopon, Boja, OenoK, yriieBoIbl, He(Th, 30J0TO), OMPEIACICHHYIO YacTh — MoJupuKanuen
MIPUPOJIHBIX COeTUHEHMH (acdalibT, HCKYCCTBEHHBIN IIENK), OTCYTCTBYIOIINE B MIPHUPOJIC BEIIECTBA
MOJIy4YaroT myreM cuHTe3a. CaMmble HeOOXOIMMBIE Ui YeIOBEKa BELIECTBA — ATO JIEKApCTBA.

Ha ceromnsimuumii neHb u3BecTHO 20 MHUJUIMOHOB OPraHWYECKHX U MOJMHJUTHOHA
HEOPraHMYECKUX BEIIECTB, UCIOIb30BAaHUE KOTOPHIX UMEET MPUKIATHON acTeKT. 3Hasi BHyTPEHHEE
CTpPOEHHUE Ka)JIO0TO M3 HUX, MOKHO TOJYYHUTH BEIIECTBA 3aJIAHHOTO CBOWCTBA, OMHMCHIBAIOIINECS B
JTAHHOW COJIepKATEIILHOW JINHUMU.

CopepxarenpHasi JMHUS «XHMHYeCKasl peakUus» — MHP, KOTOPBI OKpyKaeT Hac,
MOCTOSIHHO MeHsieTcsa. OCHOBHas MPUYMHA TAaKOTO W3MEHEHHs B3aMMOCBS3aHa C XUMHYECKHUMHU
peakiusMu. 3a OJHY CEKyHIy B MHUpPE MPOUCXOJUT MHOKECTBO PEaKUUH, 3a CUET Yero OJHO
BEIIIECTBO TpeBpariaercs B apyroe. OCHOBHOE MOHITHE B XMMHUU — 3TO XMUMHYECKas PEaAKIIHsI.
HekoTopsie peakiuu MOKHO HAOMIOIaTh, HATPUMEP: PrKaBIEHUE Keye3a, TOpeHue KocTpa U T.1. B
TO K€ BpeMs HEKOTOPhIE PEaKIMM HE 3aMETHbI, He BUIHBI, HO U OHH OMPEIENSIOT CBOWCTBA
OKpyKaromiero mMupa. s Toro, 4To0bl OMPENeNIUTh CBO€ MECTO B OKPYKAIOIIEM MHpE, YeTOBEK




JOJKEH HAYYUTHCS YIPABISTh XUMHUECKUMH peakuusMu. J[iist 3Toro Heo0xoauMo riry0oKo MOHSThH
IIPUPOY, YCBOUTH 3aKOHBI, KOTOPHIM IO JUUHSETCSA IPOTEKAHUE XUMUYECKUX PEAKIIUI.

3ajaya COBPEMEHHHOW XMMHH, U3y4aThb 3aBUCUMOCTb CBOWCTB BEILIECTB OT UX CTPOCHHUS B
XUMUYECKUX U OHOJIOTUYECKUX CHCTEMax: YydeOHble MaTephalibl O TMOJYYEHHH BEIIECTB C
3aJJaHHBIMM CBOMCTBaMHU C ITOMOIIBI0O XUMUYECKUX PEAKLIUN BKIIOUYEHBI B COAECPKATEIbHYIO JINHUIO
«XUMHYECKast pEAKLUSI».

CopnepxarenpHass auHUS «IIpumenenme xummu B xu3HH». llpeamer «Xumus»
o0ecrieynBaeT IMOHWMAaHUE CYNIHOCTH MHOTHUX SBICHHH TPUPOJABI, 3aKOHOMEPHOCTH HX
MPOTEKaHMsI, MPAKTHYECKOE MPUMEHEHHE XUMHUYECKHX IMPOIECCOB, MPOU3BOJICTBO C/X MPOIYKTOB,
CUHTETUYECKUX CPEICTB, IMEPEepadOTKy MECTHBIX IIOJIE3HBIX HCKOIMAEMbIX, a TaKXKe SIBISIETCA
OCHOBOI1 nepepaldaThIBaIOIIEr0 MPOU3BOJICTBA, 300BETEPUHAPUH, METULIUHBL.

Takum o00pa3oM, [aHHas cojAep:KaTeiabHas JIMHUS BKJIIOYAeT YydeOHble MaTepualbl,
HEO0OXO0IMMBbIE Ui MOJArOTOBKM OyIyIIEro MOKOJIEHUS K CAMOCTOSITENIbHOM KH3HHU, (POpMHUpYyeT
JUYHOCTh YYaIIMXCS, BCECTOPOHHE pa3BHBasi UX M BOCIUTHIBAS XHMHUYECKYI0 I'DPAMOTHOCTH U
KYJIbTYpY.

B conepxanue naHHOro OJI0Ka BKJIIOYEHBI TaKKe ydeOHbIE MaTepuaibl 10 XUMHUYECKOU
TEXHOJIOTMH, YEPHOH U [IBETHOW METAJLITYpPTHH.

XuMuyeckoe 00pa30BaHHE PACKPBIBAET YEIOBEKY OOIIYIO KyJIbTYpY MPUMEHEHHS B MOBCEAHOMN
KU3HU XUMHYeCKuX 3HaHuil. B yueGHOM mporecce oOecneunBaeTcs pa3BUTHE JIMYHOCTH,
(dhopMupyeTCsl OTBETCTBEHHOE OTHOIIEHHE K 00IIECTBY, K MPUPOJIE U TBOPUECKOU JiesTeNbHOCTH. B
CO3HaHUM ydJamuxcsi (GOPMUPYIOTCA MOHATHS O 3HAUYEHUU XUMHUHU B PEIICHUH 3KOJOTHYECKHX
npo0ieM, O KU3HEHHOM YpPOBHE, 3aBUCAIIEM OT OKpyxkaromed cpeapl. C MOMOIIBIO y4eOHBIX
MaTepHuajJoB JAHHOM cCOJep)KaTelbHON JUHUM (OPMHUPYETCS MOBEACHHE U KYIbTYpa MBILUICHUS
y4aluxcs, BOCIUTBIBACTCS IPABUIIBHOEC OTHOIIEHUE K CBOEMY 310POBBIO.

Pacnpenesienue yueOHOro marepuasa
N0 coiepKaTeIbHBIM JUHUAM H KJIaccaMm

Tadauua 3.
Conep:xaresibHas YueOHbIi MaTepua
JIMHUA
Kaaccespl 8-kaacc 9-knace
1. Mertoapl DMIIUPUYECKUN YPOBEHb METOAA OMIIUPUYECKUN YPOBEHb METOIA

IIO3HAaHHUA XUMHUHU IIO3HAaHHUA — 3TO SKCIICPUMCHT, IMO3HaHUs — 3TO SKCIICPHUMECHT,

HaOJII0IcHNE, OMKMCAaHKe HaOIIOACHHS,
HU3MEPEHHE, CPAaBHCHHE, ITPOBE/ICHHE
aHanu3a. OTH METOIBI BEIITOJIHIIOT
(GyHKIMM cUcTeMaTU3alluy 3HaHUM, T.€.
c6op nHpopmaruu.

Teopernueckuil ypoBEHb METOIA
IMO3HAaHHUA — OTO aHAJOTHs, CHHTE3,
abcTpakius, MOJISTUPOBaHKEe. DTU
METO/IbI BBITIONHSIOT TPAKTHYECKYIO
4acTh METOJA ITO3HaHuA. PoJIb TEXHUKH
0€3011acHOCTH IIpU paboTe B
XUMHYECKOM KaOHHETe.

Hayunsie MeToapl: 1abopaTopHbIe
OTIBITHI, IPAKTHYECKHUE PabOTHI U
JEMOHCTPAIIMOHHBIE SKCTIEPUMEHTHI:
HaOJII0IeHUE, ONTUCaHKE. | MIOTE3Hl,
TEOPUH, 3aKOHBI, 3aKOHOMEPHOCTH.

HaOJrO/IEHHE, OTIMCAHKE
HaOJIFOICHMSI, U3MEPCHHE,
CpaBHEHHE, IPOBE/ICHUE aHAIIM3A.
OTH METO/IbI BHITIOJIHSIOT
(GYHKIIUM CHCTeMAaTU3aIlluu
3HaHWH, T.e. cOOp MHDOpPMAITUH.
Teopernyeckuii ypoBeHb METO1A
MO3HAHUS — 3TO aHAJIOT U,
CHHTE3, abcTpakuus,
MOJIeIMPOBaHUE. ITH METOIbI
BBIMOJIHAIOT MPAKTUYECKYIO YacTh
METO/ia MO3HAHHUS.

Hayunble MeTo1bI: 1abOpaToOpHBIE
OTIBITHI, TPAKTHYECKHE pabOThI U
JI€MOHCTpAIIHOHHBIE
IKCIIEpUMEHTHI (HaOII0AeHHE,
OIMCaHKe, BBIJIBUKEHUE
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TUIIOTE3BL, TEOPUU, 3AKOHBI,
3aKOHOMEPHOCTH).

2. BemecrtBa

2. OcHOBHBbIE€ XUMHMYECKHUE MOHATHUS.
BemectBa u ux cBolictBa. Hucrtole
BeriecTBa 1 cMecu. OCHOBHBIC CITOCOOBI
pazaenenus cMmece. XUMUYECKUI
3JIEMEHT, CUMBOJIbI, aTOMHBIE MACCHI.
[IpocTeie 1 CI0KHBIE BEIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.
BanentHocTh. Xummnueckue (Gpopmyibl.
OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca.
CrexuomMeTpruiecKue 3aKOHbl XUMUHU
(3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB,
3aKOH COXPaHEHMsI MaCChl U SHEPTUH).
MoutsipHbIii 00BEM T'a30B, 3aKOH
ABorazpo.

Kommuectso Bemntectsa. MoJib.
Momnspnas macca.

Knaccudukanus xuMmuaeckux
3JIEMEHTOB.

Hcropust OTKpBITHS IEPUOANYECKOTO
3aKOHa U nepuoandeckuii 3akod JI. U.
MenneneeBa. CoBpeMeHHas
(hopMyIupOBKa NEPUOAUYECKOTO
3akoHa. [leproanyeckas cucrema
XMUMHYECKUX JIEMEHTOB (JUIMHHAS U
KOpOTKas (opma rnepuoauueckoin
TaOJIHIIBI).

Crtpoenue aroma. OnbIThI,
JTIOKa3bIBAIOLIUE CII0KHOCTh CTPOEHUS
atoma. Teopuu cTpoeHus aroma.
[Tnanerapnas Teopus Pesepdopna.
Teopus bopa, HemocTaTku 1
ocobennoctr. OO1IME HOHITHS O
KBaHTOBOU T€OPUH, KBAHTOBBIE YHCIIA.
[Topsnok 3amonHeHus: aTOMHBIX
op6utaneit. [Ipunnun [Taynu. [Tpasuio
I'ynpa.

XuMHYeCKas CBA3b U CTPOCHUE
BeLIECTB.

[TonsaTHs 0 XUMHYECKUX CBA3SIX. Buabl
XUMHUYECKUX cBsized. ['ubpunnzanus
aTOMHBIX OpOHUTallel U CTPOCHUE
MOJIEKYL.

Kucaopon, okcuabl, ropenme.
Kucnopon, oOrmias xapakTepucTuka 1
HaxoJieHue B npupoje. CocraB BO3AyX
Oxkcunpl. ['openue u MeyieHHoe

OcCHOBHBIE 3aKOHOMEPHOCTH
TeYeHUs] XUMHYECKUX PeaKkuuid.
3aKoH JIeHCTBUS Macc. Y ClIOBUs
CMEIIEHUs PaBHOBECHSI, IPUHITUTT
Jle-1llarense. OOLIME NOHATHS O
pactBopax. Konuenrpauus
pacTBOpOB (MaccoBasi A0,
MOJISIPHOCTb, HOPMAJILHOCTB ).
Teopust SIEKTPOTUTHYECKON
JIUCCOIMAIINU B PACTBOPAX.
CuiibHBIC U c1a0bIe DIIEKTPOTUTHI.
DIIEKTPOJIH3.

Xumus djiemMeHToB. Oo1as
XapaKTEPUCTHK adnemMeHToB VI,
V, IV noarpynns! (nmoarpymmna
KHCJIOpO/ia, a30Ta U yIriiepoa).
OO0mras xapakTepucTuKa
METAJIJIOB IJIaBHBIX U MOOOYHBIX
noarpyni. Pacnipoctpanenue
MeTaisioB B npupoze. lllenounsie
METAJUTbI: HATPU, KA.
[lenoyHO3EMENbHBIE METAJLIBI:
Marauu, Kaaplui. I[BeTHbIC
Mmetaiisl Keipreizcrana.
Nudopmanust o iBeTHOM
METAJLTYpPTru4ecKon
npoMblIlIeHHOCTH Kbipreizcrana.
[Tonsitue o metamtypruu. YepHas
MeTaJTyprudecKkas
MPOMBIIITICHHOCTb.

Cepa, o011as xapakTepucTuKa u
HaxoxJeHue B npupoje. CepHas
KHCJIOTA U €€ COH. A30T,
dbochop. AMMHUAK U COJIH
aMMOHHUS. A30THBIE U
dbocopHbIe KUCTOTHI M UX COJIH.
MunepanbHbie y10OpeHUs.
Mertansl. [l{enouynsie MeTauIb:
HaTpU, Kaaun
[[{enoyHO3€EMENBHBIE METAILIIBL:
Mar"ui, KaabIui.
[IpeacraBuTeNb IBETHBIX
METAJIJIOB: alFOMUHUMN, O0IIast
xapakrtepuctuka. [IpeacraBurens
YEpHBIX METAJIOB: KEJe30.
[Tonstue 06 oprann4eckoi
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OKHUCJIEHHE. DK30TEpMUYECKHE U
SHIOTEPMHUUECKUE PEAKIIHH,
TCPMOXUMHUYCCKUC YPABHCHUA.
TennoBoit 3¢ exT XUMHUUECKUX
peaknuii. 3arps3HeHue atMmochepsl.
DKOJIOTUYECKHE MPOOIIEMBI.
Bonopoa, Kuc10THI U OCHOBaHMSI.
Bonopo, o0rmiast xapakTepucTHKa.
CocraB Bojibl U cTtpoenue. CoctaB
OKCHJIOB, KUCJIOT, CTPOCHHE,
knaccudurarys. OOnue moHATUS O
pactBopax. CocTaB OCHOBaHHM, COJICH,
ux crpoenue. I'anorensl. O6mas
XapaKTepHuCcTHKa rajgoreHoB. O01mas
xapakTtepuctuka xiopa. CossiHast
KHCJIOTA U XJIOPUIBIL.

xuMuu. BoropoaHelie coennHenus
yriaepoaa U OpraHu4ecKux
BeniectB. Kiaccudukanuu
OpraHUYECKUX BEIECTB.
[IpenenbHbIE YriIeBOIOPOIbI
ankaHbl (mapaduHsl).
HenpenenbHble yrieBoaopoab! —
QJIKEHBI, AJIKa/INEHBI, aJTKUHBL.
[{uxiyeckue yriieBoa0po bl
UKIonapaguHbL.
ApomMaTnyecKkue yriieBoJ0poIbl —
apeHsbl. [IpupoHble HCTOYHUKHI
YTJIEBOJOPOIOB.
Hedrenpoaykrsr.
Kucnoponoconep:xarime
YIII€BOA0POIbI — CIIUPTHI,
aJbACTU/IBI, KapOOHOBBIE
KUCJIOTHI, 3UpBL. YTIEBOIbI
Jcaxapy/ibl, MOIHCcaxapubl.
AzoTconepkaiue coeqnHEHUS.
O6mas nadopmanus o
MJIACTMACCHI.

3. Xumnueckue
peakuuu

3. dusnueckue U XUMHUYECKUE SIBIICHUS.

XUMUYECKUE peakiuu. Turbl
XUMHUUYECKUX peakinii. XMMUYECKUE
ypaBHenus. [lonyuenne kuciopona,
BOJIOPOJIa, BOJIBI B TabOpaTopuu 1
MPOMBIIIIIEHHOCTH; UX XUMUYECKHUE
cBoMcTBa. XMMUUECKHE CBOMCTBA

OKCH 0B, KHCJIOT, OCHOBAaHMH, COJIeH Ha
OCHOBE MX KJIacCCU(PHUKAIIUHU.
OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
peakuuu. MeToa 3J1eKTPOHHOTO
6ananca B OBP. Xumuueckue peaxiuu,
DK30TEPMUYECKHUE U IHIOTEPMHUYECKHUE
peaKkIuu, TePMOXUMUYECKUE
ypaBHeHus1. Peakiuu npoucxoasiiue
MEXy KJIacCaMH HEOPraHUYECKUX
COCTMHCHUH (OKCHIBI, KHCIIOTHI,
OCHOBaHUs U coJin). I 'eHeTnueckas
CBSI3b M€Ky OCHOBHBIMH KJIaCCaMHU
HEOPraHUYECKUX COETUHEHUI.
[Tonyyenue xjiopa 1 XUMHUYECKHE
CBOMCTBA XJIOpa.

DIIEKTPOJIUTHYECKAS
nucconmanus. CKopocTh
XUMHYECKUX PEAKIU U
Biusromnye gakropsl. O0paTumbie
MPOLECCHI, XUMUYECKOE
paBHOBecuHe. Juccomnmanus
KHCJIOT, OCHOBAHHH U COJICH.
Peakiiuy HOHHOrO OOMEHa,
BOJIOPOJIHBIN MOKAa3aTeNb.
I'maponus coneit. [lonydyenue
cepbl. XMMHYECKHUE CBOMCTBA
cepwl, a3ota, hocdopa, yriepoaa
(aymoTponus), HOJy4CHHUE U
CBOICTBA OKCHJA KPEMHHUS,
KPEMHHUEBOM KHUCJIOTHI U €€ COJIeH.
AMMHaK, cCoJIi aMMOHHS,
MOJIY4€HHE U CBOMCTBA.
Knaccudukanys MuHEpaTbHBIX
yIoOpeHuil 1 MoTydYeHue ux B
MPOMBIIUIEHHOCTHU. Psin
aKTHUBHOCTH METAJIIOB,
[[{enouHble METAILIBI: HATPUA,
kanuii. [llenodno3eMenbHbIE
MeTaJlJIbl: MarHuM, KalbluM HX
XHMHUYECKHE CBOMCTBA.
AJIOMHHUH, TIOJIy4YEHUE B
MIPOMBIIIIEHHOCTH, CBOMCTBA.
’Keneso u ero cBoicTaa.
[Ipon3BoaCTBO UyTyHa.
[Ipon3BOACTBO CTAJIN.
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4. Ilpumenenue | Ilpenmer xumus u ero 31auenue. Ponp | [Ipumenenune 3akoHoMepHOCTER

BEILECTB U XMMUU B HAPOJIHOM XO35IUCTBE. IIPOTEKAHUS XMMUYECKUX
XUMHUYECKUX [IpuMeHeHne TeOpUr XUMHUH, peakuuii. [Ipumenenue cepsl,
peakuyii B )KU3HU. | XUMHUYECKUX 3aKOHOMEPHOCTEH, IIpU okcuaos cepsl (11, IV) u
OIIMCAaHUU CBOMCTBA BEILIECTB U cepocoiepKaluX KACIOT U UX

MPUMEHEHUE XUMUYECKUX PEaKIUil Ipu | cosiel (cyabdaTsl, Cyabpuis).
BBITIOJTHCHUH MMUChbMEHHBIX U Jip.padot. | [Ipumenue azora, pocdopa,

Kuznb u gestenvHocTh Jl. U. aMMuakKa u coJIEll aMMOHHUSL.
Menneneea. [IpumeneHne npocThix [IpruMmeHeHne a30THBIX U
(XUMHYECKHE DJIEMEHTHI) U CJIIOKHBIX (bochOpHBIX KUCTOT U UX COJICH:
BEUIECTB (OKCHUbI, OCHOBAHMUS, [TpumeHeHre MUHEPATIbHBIX
KHUCJIOTHI, COJIEH), peaKinu yI00peHui.

MIPOUCXOIAIINE MEXAY HUMH B )KU3HU. | [IprMeHeHune okcuioB yriepoja
[Ipumenenue Bo3ayxa. Ilpumenenue (11, IV), yronbHON KUCTIOTHI U €€
BOJIOpoJa U BoAbl. IIpumenenune coJiell (kapOOHAThI), KPEMHUS,
OKCHJIOB, KMCJIOT, OCHOBAHHIA, COJICH. OKcHJa KPEMHMS, KDEMHUEBOU
[Ipumenue pacTBOpoOB. KHCJIOTHI U €€ COoJiel (CUITMKAThI).

2.6. MexknpeameTHble cBsi3u. CKBO3HbIE TEMATHYECKHE JTUHUH

MexnpeaMmeTHas CBsA3b SBIAETCA IUIAAKTUUECKUM YCIOBHEM Uil DPa3BUTHS y4eOHOIO
mporiecca W ero (yakumii. Hapsgy ¢ xumued npyrue mnpeaMeTHble ydeOHbIE MaTepuabl
KOOPJIUHUPYIOTCSI 4epe3 MEXKIPEIMETHYIO CBs3b B CTPOrOM CTPYKTYpHOM cuctemMe U
OCYILIECTBIISIIOTCS. B COAEPKATENbHBIX JHHUAX. lIpW MCHONB30BaHUMU MEKIPEAMETHOHN CBS3H
MPUKIAJHON M Hay4YHBIH YPOBHM YCBOEHHBIX MAaTE€pHAIOB YBEIMUYMBACTCS; AMJIAKTUYECKUE
€IMHULIBI 00pa30BaHUs YIIPOUHSAIOTCS; Y YUaIllUXCs B CBOIO ouepe/ib POpMUPYIOTCS OOIIHMe 3HAHUS
U HaBbIKM. MexXnpeaMmeTHas CBsI3b BJMSET Ha CHCTEMHOCTh 3HAHHMM Yepe3 KIIOYEBble H
MpeIMETHbIE KOMIIETEHTHOCTH. B 00beMe Ipyrux mpeaMeToB U MPEeIMETOM XUMHEH HEKOTOpbIe
yueOHble MaTepuajbl MOBTOPSIOTCS. [Ipym M3ydeHHHM STHUX y4eOHBIX MaTepuajoB y Yy4alIUXcs
dbopMupyIOTCS XUMUYECKHe, Ouosiornyeckue, ¢uzndeckue, reorpapuueckue MOHATUSL. XUMUS
Hapsily C JAPYTUMHU €CTECTBEHHOHAYYHBIMU TNPEAMETaMU CIYXKHUT A CO3AaHUs OJIarompUsTHBIX
yCIIOBUH CYIIeCTBOBaHUS ueioBeka. [Ipy ycBOGHHH MeXMIpPEIMETHBIX MOHATUH, YUaluecs JOHKHbBI
MPHOOPECTH CIEAYIONINE JOTIOHUTEIbHBIE YMEHUS:

HexkorHuTBHBIE yMEHMS:

- COLlMaJbHbBIC U SMOIMOHATbHBIC YMEHUS;

- CIOCOOHOCThH K MO3HAHUIO;

- YMEHHUE IyMaTh CaMOCTOSATEIbHO.

ConuanbHble 4 YMOLMOHAIBHbIE YMEHH S BBIPAKAIOTCS CIEAYIOUUMU CIOCOOHOCTSIMU:
- yMeHue paboTaTh B Ipymnmnax;

- B3aUMOOOMEH ¢ APYrUMH (M1eH, BELH U T.11.);

- YBaXXEHHE IPYTHX;

- BJIQICHUE YIPaBJICHYECKMMH KayecTBaMU (JIMJIEPCTBO);

- YyBCTBO OTBETCTBEHHOCTH Il COXpPAaHEHUs CTAOMIIbHBIX YCIIOBUI OKpYXarolei cpe/bl;
- CaMOJI0BEpHE.

Cnoco0HOCTH MO3HAHUS — ITOKA3bIBAET CIEAYIOIIUE YMEHUS:

- pacupeeeHne BpeEMEHH 7Sl TIO3HAHMUS,

- 3aMHMCh HEOOXOIUMBIX MTOHSITUH;

- CaMOOIICHKa;
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- BBITIOJIHEHHE POJIEH;

- CaMOCTOSITENILHOE U3YYCHUE TIPeIMETa.

YMeHHE IyMATh CAMOCTOSITEIbHO — OCYIIYECTBIISIETCS CICAYIOIIMMHE CIIOCOOHOCTSIMH:

- Y4acTHE B TUCKYCCHUSX;

- popMupOBaHUE MHEHUI];

- TIOCTIEIOBATEIIFHOE BBICKA3bIBAHHE MHEHUH, HCIIOJIb30BaHKE (DAKTOB.

VY yuammxcs pa3BUBACTCS HHTEPEC K HOBCHIIMM HAayKaM U TEXHOJIOTHSM (HAaHOTEXHOJIOTHS U
T.J.), WCIIOJIb3Ysl BBINMICYKa3aHHBIC MEXKIIPEAMETHBIC CBS3U. B MIKoIax w3ydeHUe ocoOeHHOCTel
CTPOCHUSI €CTCCTBCHHOHAYYHBIX TPEIMETOB COBIAIACT € KjaaccH(pUKANUEd MeKmpeaMeTHbIX
cBsi3eii. D10 okazaHo B Tadiuie 4:

Kaaccudukanus MesknpeaMeTHbIX CBsI3eil

Tadauna 4

OcHoBa kiIaccupuranumn

Buasbl MesknpeaMeTHBIX CBSA3ei

Bpems uzyuenust yueOHbIX MaTepHalioB

- IpeJIBApUTEIIbHAS;
CONPOBOJUTENBHAS,
NIEpPCIEKTUBHAS,

Crpykrypa
MaTepHajioB

W3YYCHUS

y4eOHBIX | - HAa OCHOBE (DAKTOB;

Ha OCHOBE TIOHATHI;

Ha OCHOBE 3aKOHOB;

Ha OCHOBE TEOPHIi;

Ha OCHOBE MPUKIIAIHBIX BOIIPOCOB;

- Ha OCHOBE HCIOJb30BaHUS METOJOB HCCIIECJOBAHUS
€CTECTBCHHBIX HAYK;

[Tytn ycBO€HMSI yMEHUI U HABBIKOB

- penpOIyKTUBHBIN;
- ICCIICTIOBATEIBCKUM (ITPOTYKTUBHBIN );
- TBOpYECKUM (KpEaTUBHBIN).

JInsi  KOHKpeTHM3alliul JAaHHOTO JJIEMEHTa, B MPEAMETHOM CTaHIapTe MpeiaraeTcs
cnenyromas Tabiuia MEXIPEIMETHBIX CBS3€H YYEOHBIX MPEIMETOB U UX HEKOTOPHIE OCHOBBI.
Tabnuna cocrasieHa mo teMe «BerecTBo».

CKBO3HBIE TeMATHYECKHE JTUHUH

Tadauua 5
Paszneanl n EcTtecTBO3HAHHNE Pdusznueckas Bbuoaornsa Xumusa
TeMbI reorpadus
npeaMera
Xumus
(8 kuacc)
1. Yto N3yuaer sBneHus Pacnpocrpanenue N3ygaer N3yyaer
M3y4yaeT KUBOU U HEXXUBOU MUHEPAIBHBIX CYLIECTBOBAaHUE COCTaB,
IIPEIMETHI IIPUPOIBI 6orarcTB (BeleCTB) | PACTUTENHLHOIO U CTPOCHHE,
(BemecTBO U TEJIO). B IIPUPOJIE. JKUBOTHOT'O MUpa XUMHUYECKUE
(oOMeH BemecTB CBOMCTBa
B OpraHu3Me). BelIECTB.
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Koxmpomca 0KUIa€EMbIX PE3YyJIbTATOB oﬁyqennﬂ

Pa3znen 3. O)KI/I)IaeMLIe pe3yJbTaTbl U OHCHUBAHUEC YYAIIUXCH

Tabiuna 6
Hamnpuwmep, Hamnpuwmep, Hanpuwmep, Hampumep,
8.1.1.1. — aro: 8.2.2.2. — ar0: 8.3.3.3. — ar0: 8.4.3.4. — sro0:
«8»— BoCbMO# Kj1acc; | «8» — BOCBMO# Kjacc; | «8» — BOCbMOI Kitacc; | «8» — BOChMOI KJ1acc;
«1» — comepKaTeNbHAs | «2» — COJIEpIKATENbHAS | «3» — COJIepIKATeNbHAS | «4» — coJlepKaTeIbHAS
muang «Meton nmuausa «BeniectBo»; nuHus «Xumudeckas | auHus «lIpumenenue
TTO3HAHUS,; «2» — TIpeIMEeTHAS peakius»; BEIIICCTB U
«1» — nmpeameTHas KOMITETEHTHOCTh «3» — mpeaMeTHas XUMUYECKUX PEAKITUN
KOMITETEHTHOCTh (OcBoenmue (pemienue) KOMITETEHTHOCTh Ha MPAKTUKEY;
(PackpbITHE CYIITHOCTH | XUMHUUYECKHUX SBJICHHI «Vcrionp30BaHme «3» — IpeIMeTHAs
XMUMHMUYECKUX SIBJICHUI) | (peakuuii) Mo cocraBy HayYHBIX KOMIIETEHTHOCTb
«1» — 0XHUTAEMBIN U CTPOEHUIO BEIIECTB); JI0KA3aTeIbCTB MPU «Mcnonbs3oBaHue
pe3ynbTar. «2» — 0XKUAAEMBIH M3YYCHUU BEIECTB U | HAYIHBIX
pe3ynbTar. XUMHYECKUX JI0OKa3aTeNIbCTB TIPH
peakun»; W3YYEHUH BEIIECTB U
«3» — OKUIAEMBII XAMHUYECKAX
pe3ynbTar. peakuun»;
«4» — 0KUaeMBbIT
pe3ynbTar.

3.1. Oxunaemble pe3yJabTaThl U OllEHUBAHHE.

tabnuua 7
Conep:xaresibH IIpenmeTHbIE Pe3yabTarsl 3HaHUI MO KJIaccam
ple JTUHUHU KOMIETEeHTHOCTH
8 ki1acc 9 knacc

1. Meton | 1. Packpsitue 8.1.1.1. O6bscuser 9.1.1.1. O6bscHSIET
MO3HAHUS CYUIHOCTU XMUMH- | XUMHUYECKHUE SBJICHUS Ha XUMUYECKHE SBJICHUS Ha
XUMMH. YECKUX SBJICHUH. OCHOBE TOJIOKEHU OCHOBE TEOPUU

aATOMHO-MOJICKYJISIPHOTO AIIEKTPOIUTUICCKOH

YUCHHSI, JICCOIIMAIINY,;

8.1.1.2. Moxer narh 9.1.1.2. O06psicHsET 00IIYIO

06H_Iy10 XapaKTCpUCTUKY XapaKTCpUCTUKY
XUMHNYCCKHM 2JICMCHTaAM XHUMHYCCKHUX JJICMCHTOB, UX
Ha OCHOBC HepHOﬂquCKOﬁ PacCIoJIOKCHHEC B I'NIaBHBIX U

CHUCTEMBI XUMUYECKHX JIOITOTHUTEIBHBIX
2JIEMEHTOB; HOJrpyIIax MepruoIUIECKOM
8.1.1.3. Ucnonb3yet CUCTEMEBL,
UH(GOPMAIIMOHHBIE 9.1.1.3. Bnageer u
UCTOYHUKU TIPH MPUMEHSIET 3HAHUS O
BBLIIIOJTHEHU U MIPOU3BOJICTBE IIBETHBIX
MPAKTHYECKON pabOThI U MeTaoB B KeIpreizckoit
peIlIeHnH 3a]ay. PecnyOnuke.
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2. OcBoenue (pe-
LIEHUE) XUMHYEeC-
KHAX SIBJICHU I
(peakuuit) mo coc-
TaBy M CTPOCHHUIO
BEIIECTB.

8.1.2.1. Cnymaer MHEHUS
JPYrUX YYaCTHUKOB U
00CyX/1aeT MPH BHITIOTHE-
HUH XUMHYECKHUX IKCIIEp-
MMEHTOB ¥ MTPAKTHUECKUX
paboT B rpymie;

8.1.2.2.Ilpumensier
MOJTyYEHHbIE 3HAHUS,
YMEHUS, HaBBIKA B
IIOBCETHEBHOM JKM3HU H
MOXET peaau3oBaTh B
HOBBIX CUTYAIIHX;

8.1.2.3. JIns mpoBeneHus
XUMUYECKUAX
IKCTIEPUMEHTOB YMEET
oOpaiarbcs ¢ npubopamu,
WHCTPYMEHTAMH,
pEaKTHBaMH.

9.1.2.1. O6nagaer oOmKUMHU
CBEJICHUSIMU O 3aKOHE
JeiicTBUS Macc, 00 YCIOBUAX
CMEIIIEHNS] paBHOBECHS],
npuHuune Jle-Ilarense,
TEOPUH DJIEKTPOJIUTUUECCKON
JUCCOLIMALINY, O XUMHUH
AJIEMEHTOB, O IOHSTUHU
OpraHMYECKUX BEIIECTB Ha
OCHOBE 3aKOHOMEPHOCTEMN
IPOTEKAHUS XUMHYECKUX
peakuuii;

9.1.2.2. TlpumeHsieT 3HaHUS O
3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMHUECKUX
peakuuii Npyu N3y4eHUU
KOHLEHTpaluu (MpOIeHTHAas,
MOJISIpHAsi, HOpMaJlbHas)
pPacTBOPOB, NEKTPOIIH3A U
CKOPOCTH XUMUYECKUX
peaKknuii;

9.1.2.3. [IpumeHsieT 3HaHUS
00 OCHOBHBIX 3aKOHAX
XMMHH, 3aKOHOMEPHOCTSX
IPU U3YYEHUH MOJrPYyII
3JIEMEHTOB KUCIIOPO/1a,
a30Ta, yriaeposaa u T.1.

3. [Ipumenenune
Hay4HBIX JI0Ka3a-
TEJLCTB MPHU
W3Y4YCHUU BEIIECTB
U XUMHUYECKHUX
peaKkui.

8.1.3.1. HaOmromaer u
OITMCHIBAET XMMUYECKHE
SIBIICHUS B TIPHPO/IC;
8.1.3.2. CamocTOITEILHO
JIETIAEeT BBIBOJIBI O
XUMHYECKUX SBJICHUSAX;
8.1.3.3. [Ipumenser
3HAHMS Ha IPAKTHKE
OCHOBBIBAsICh Ha
pe3yiabTaTax 1o
XUMHYECKUM SIBJICHUSIM.

9.1.3.1. OGnamaer o0OmMMHU
CBEJICHHSIMH O BOJIOPOIHBIX
COCIMHEHUSAX YIJIepOa;
9.1.3.2. Ha3riBaer
OpraHUYeCKHe BEIISCTBA I10
CTPOCHUIO YIIIOBOJOPO/IOB;
9.1.3.3. Paznuuaer
OpraHUYeCKHEe BEIIECTBA
JPYT OT Jpyra Mo CBOHCTBaM
Y IPUMEHSET UX B KU3HU.

2. BenrectBo

1. PackpeiTe
CYILTHOCTHU
XUMHYECKUX
SIBJICHUM.

8.2.1.1. O6nanmaer
MOHATHSIMH O TOM, YTO
XMMHS HayKa O BEIIeCTBax
U UX MIPEeBpALICHUSIX;
8.2.1.2. N3o6paxaer
CTPOEHUE MOJIEKYI
KHCJIOpO/ia, OKCHJIOB,
BOJIOPOJa, KHCIIOT,
OCHOBaHHUM, coJiei
rajoreHoB;
KIaCCU(PHUINPYET U
Ha3bIBACT UX;

8.2.1.3. 3Haer

9.2.1.1. Ymeer
KJIaccu(UIIMPOBATh
DIIEMEHTHI 110 CTPOCHHIO
aToMa Ha TPYIIbI U
MOATPYTIIIHL.

9.2.1.2. Onpenensier
XUMHYECKUE DIIEMEHTHI T10
KayeCTBEHHOMY COCTaBY U
XUMHYECKUM CBOMCTBaM,
COCTaBIIICT X XUMHUUYECKUE
YpaBHEHUS.

9.2.1.3.

[TpumeHnsieT BemecTBa mo ux
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IIPUMEHEHNE OCHOBHBIX
KJIACCOB HEOPraHUYECKUX
COCAVHEHUH U IIPUMEHSET
KOHKDPETHBIE BEILIECTBA U3
STHUX KJIACCOB.

XUMUYECKUM CBOICTBaM B
HOBCEIHEBHOU KU3HU.

2. OcBoenue
(peuienue)
XUMHYECKUX
SIBJICHUH
(peakuuit) 10
COCTaBy 31
CTPOCHHIO
BEIIECTB.

8.2.2.1. O0bsacHsET
CTPOCHHE HEOPTaHMUECKUX
BEIIECTB Ha OCHOBE
TEOPUHU aTOMHO-
MOJIEKYJISIPHOTO CTPOCHHS
BEIIECTBA,
MEePUOIMYECKOTO 3aKOHa
. Y. Menneneena,
8.2.2.2. YMeer nucarhb
XUMUYECKHE PEaKIIUU
MOJTYYECHHS] HOBBIX
BEIIECTB Ha OCHOBE
3HAHUM TeHEeTHYECKOM
CBSI3 HEOPraHWYECKUX
BEIIECTB;

8.2.2.3. BHaer n
MIPUMEHSIET
HEOPraHNYeCKHe
BEIIECTBA B ITIOBCEIHEBHOMN
JKU3HM.

9.2.2.1. aer
XapaKTepUCTHKY MeTajliaM,
HeMeTaJljIaM U aM(QOTEpHBIM
3JIEMEHTaM,;

9.2.2.2. Cocrasnser
YpaBHEHHSI XUMUYECKHX
CBOMWCTB 3JIEMEHTOB U UX
COC/IMHEHUH,

9.2.2.3. 3HaeT U MIpUMEHSET B
KU3HU XUMHUYECKHE
DIIEMEHTHI M UX COCTMHEHUSI.

3. Ilpumenenue
Hay4HBIX
JI0Ka3aTeNIbCTB TIPU
W3y4YEHUH BEIECTB
U XUMHUYECKHUX
peakuui

8.2.3.1. 3naer, yTO
BaJICHTHOCTh aTOMOB
XUMUYECKHUX JIEMEHTOB
3aBHUCHUT OT CTPOCHHS
aToMa;

8.2.3.2. Onpenenser uepes
XUMUYECKHI IKCTICPUMEHT
pas3u4usi CBOMCTB
BCIIIECTB,;

8.2.3.3. Ymeer pemathb
3aJ]auu C MPUMEHEHUEM
3aKOHOB M TCOPHH,
OTIPEICIISIONIUX COCTaB
MaccCy BEIECTB.

9.2.3.1. Moxer pacckasaTh O
pacTBopax;

9.2.3.2. IlpumeHsieT 3HaHUS
TEOPUH DIEKTPOJUTUUECKON
JUCCOLIMALINY, 3aKOH
JEICTBUS Macc Mpu
U3YYEHUU TeMbl «PacTBOpBI»;
9.2.3.3. Ilpumensier
pPacTBOPBI XUMHUYECKHUX
BELIECTB B HAPOJHOM
XO03SIIICTBE ¥ HEKOTOPBIE U3
HUX B MIOBCEAHEBHON KU3HU.

3. Xumuueckue
peakmuu

1. PackpeiTue
CYILTHOCTHU
XUMHYECKUX
SIBJICHUM

8.3.1.1. 3naer Tumsl
XUMUYECKHUX peaKIuii;
8.3.1.2. [IpuBoaut
pUMeEpPbI Ha KaX bl THII
XUMUYECKUX peaKIuii
8.3.1.3. YMmeer noyryuutsb
HOBBIE BEII[ECTBA HA
OCHOBE XMMHUYECKHX
peakuuii myrem
XUMHYECKOTO
9KCTIIEpUMEHTA U 3HAET O
NPUMEHEHUH UX B JKU3HU.

9.3.1.1. MoskeT HanucaThb
9JE€MEHTHI Ha OCHOBE
ANEKTPOIUTUYECKON
JHUCCOLIMAIINH;

9.3.1.2. O0bsCHSIET
MPUMEHEHUE XUMUYECKUX
peakuui;

9.3.1.3. IIpumensieT npaBuia
3KOJIOTHYECKOM
0e301acHOCTH pU
HCIOJIb30BAHUH B )KHU3HU
XUMHUYECKUX PEaKIIil.
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2. OcBoeHue
(peuienue)
XUMUYECKUX
SIBJICHUH (peakuuii)
10 COCTaBy U
CTPOEHUIO
BELIECTB.

8.3.2.1.Ilonumaer
XUMUYECKUE SBJICHUS,
MPOUCXOSIINE B
PUPOJIE;

8.3.2.2. laer onpenenexHue
OKCHJIaM, KUCIIOTaM,
OCHOBAHUSIM, COJISIM B
COOTBETCTBUH UX COCTaBa,
8.3.2.3. Ymeer nucatb
YpPaBHEHUE XUMUYECKOMN
peaKIy HEOPraHUIECKUX
BEIIIECTB ITyTEM
BBITIOJTHCHH ST
XUMHUYECKOTO
SKCIIEPUMEHTA.

9.3.2.1 [Ipumensier 3HaHUS O
TEOPHUU IEKTPOIUTUIECKON
JUCCOLMALINN IIPU
HaIlUCaHUM PEaKIUI
JUCCOLMALINN BELIECTB,
KHCJIOT, OCHOBAHUM U COJICH.

3. [Ipumenenne
HAyYHBIX
JI0Ka3aTeNbCTB MPU
M3YYEHHUH BEIECTB
Y XUMHUYECKUX
peakuui

8.3.2.1. [laet onpenenenue
KHCJIOpOly, OKCUJIaM,
BOJIOpPOY,

KHCJIOTaM, OCHOBAHUSIM,
COJISIM MO KJIaccu(UKaIuu
Ha OCHOBE aTOMHO-
MOJIEKYJIIPHON TEOPHH;
8.3.3.2. YMeeT onuchBaTh
XUMHUYECKHE CBOMCTBA
KHCIIOPOJa, OKCUOB,
BOJIOpOJA,

KHCIIOT, OCHOBAHMI1, COJICH
Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOM TEOPUH;
8.3.3.3. 3Haer
IIPUMEHEHNE KUCIIOPO/Ia,
OKCHJIOB, BOJIOPO/IA,
KHCJIOT, OCHOBAHHI,
coser. HekoTtopelie U3 HUX
MOXET MCNOJIb30BaTh B
KU3HU,

8.3.3.4. [Ipumenser
Hay4yHbIE JOKa3aTeIbCTBA
XUMUYECKUX PEAKIUI
MPOTEKAIOIINE MEKTY
HEOPraHUYeCKUMH
BEILIECTBAMM.

9.3.3.1. Moxer aathb o0mIyI0
XapaKTEPUCTUKY KUCIOPOTY,
a3oTy, yriiepoay, JJIeMEHTaM
MOATPYIITBIMETAIIIOB,;
9.3.3.2. MoskeT HanmcaTh
ypaBHEHUE XUMHUYECKUX
peaKkuii Mo XUMHUYECKUM
CBOICTBAM KHCJIOPOJA,
a3oTa, yriepo/ia, 3JIEMEHTOB
MOJICPYIIIbI METAJJIOB.
9.3.3.3. 3HaeT npUMEHEHHE
KHUCJIOpOJa, a30Ta, yriepoa,
AJIEMEHTOB TOATPYIIIBI
METAJLJIOBU UX COEIUHEHUII.
MokeT NpUMEHATh Hay4YHbIE
JI0Ka3aTelIbCTBA O
BEIIIECTBAX, XUMHYCCKUX
peaKkusx.

[Ipumensier HaydHbIE
JI0Ka3aTeyIbCTBA MPHU
M3yYCHUHU XUMUU
AJIEKTPOJUTOB U XUMHUHU
3JICMEHTOB.

4. IlpuMeHeH
HEeBeLeCTB 1
XMMHYECKHX
peakuuii B
JKH3HH.

1. PackpeiTue
CYIIHOCTH
XUMUYECKUX
SIBJICHUU

8.4.1.1. O0ObsCHSET O
3HAYEHUH XUMUU B
HApOJHOM XO3SIICTBE;
8.4.1.2. CocraBnser
YPaBHEHHS XUMUYECKUX
peaKIuii I OJTYICHUS
HOBBIX BEIIIECTB Yepes
NPUMEHEHHE XUMHUYECKUX
pEeaKLuii;

8.4.1.3. ITpumensier

9.4.1.1 OOBsCHSET 3HaUCHHE
XUMHUH B )KU3HH 110
MCTOYHUKAM HMH(MOpMAIINK;
9.4.1.2. O0ObsicHSCT
MPUMEHEHHE XUMUU B
HapOJHOM XO35IHCTBE.
9.4.1.3. ITpumensier
XUMHUYECKUE BCIICCTBAB
MMOBCEIHEBHOM KH3HU.
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HOJIy‘-IeHHBIG HOBBIC
BEILIECTBA B IIOBCEIHEBHOMI
JKU3HU.

2. OcBoenue
(peuieHue)
XUMUYECKUX
SIBIIEHUH (peakuuii)
10 COCTaBY U
CTPOEHUIO
BELIECTB.

8.4.2.1. Ilonyuaer
UH(GOPMAITHIO IO YCIIOBUU
MPOTEKAHUSIX IMHUCCKUX
peakuuii;

8.4.2.2. Ilonumaer
MPOTEKAHNE XUMHUECKUX
peaKkuurii B 3aBUCUMOCTH OT
BHEIIHUX YCIOBUN:
TEeMIIepaTyphl,
KaTajau3aTopa,
KOHIICHTPAIIUU U OT MPUPO]T
B pearupyeMbiX BEIIECTB;
8.4.2.3. IlpoBoaut
AKCIIEPUMEHT MPUMEHSIS
YCIIOBHS TPOTEKAHUS
XUMHUYECKUX PEAKIUH, caM
MMUTIET PEAKIIHIO.

9.4.2.1. Haxoaut
MH(pOpMAIIHIO TI0 MEXaHU3MY
MPOTEKAHUS XUMUYECKUX
peakuuii;

9.4.2.2. Ilonnmaer
XUMUYECKUE PEAKIINH B
3aBHCHUMOCTH OT OCHOBHBIX
3aKOMEPHOCTEN NIPOTEKAHNUS;
9.4.2.3. IlpumeHsieT 3aKOHBI
JIEWCTBUS MacC MpU
YCBOECHHUU TeMbI «PacTBOpPBI».

3. [Ipumenenue
Hay4HBIX
JTI0Ka3aTeNIbCTB TIPU
W3Y4YEHUHU BEILIECTB
U XUMHYECKUX
peakuui

8.4.3.1. Bianeer mosmHoM
nHpopmanuen

0 COCTaBE M CTPOCHHUH
HEOPraHWYECKHUX BEIIECTB;
8.4.3.2. CocraBigeT
YpaBHEHMS PEaKIUi Ha
XHUMHYECKHE CBOMCTBA U
MOJTYYCHHS

OKCHJIOB, KHCJIOT,
OCHOBaHHI, COJICH
8.4.3.3. Ilpumensier
OKCHJIBI, KHCJIOTBI, COJIU U
OCHOBAHMS B JKH3HHU.

9.4.3.1.

HNupopmupoBan 1o teme
«Teopus
AIEKTPOJTUTUUECKON
JUCCOLIMAIINNY, «XUMUSI
AIIEMEHTOBY.

OObsCHSET 3HaUeHUE XUMUU
B JKM3HU 110 UCTOYHUKAM
nHpopManuu;

9.4.3.2. Moxer pacckasaTh
pacrojoKeHue JIEMEHTOB Ha
tabmune /.M. Menpaeneena,
CTPOEHUU aToMa,

9.4.3.3. Ilpumensier
XHUMHYECKHE JIEMEHTHI B
MOBCE/IHEBHOM JKU3HH.

3.2. OcHOBHBIE CTPATErNH OLCHUBAHUSA JOCTHKEHUH YYAIMXCH

PGSYHLTaT O6p2130BaHI/I$I o npeaMeTy MAOJLKEH COOTBETCTBOBATH O6H_II/IM 3aJadyaM H

Tpe6OBaHI/ISIM IIpu yCBOCHHUU yqe6H0ro MaTcpurala. I_[e.]n, OICHUBAHMS I10 IPECAMETY — OIIPEACIINUTD
COOTBECTCTBHC (l)aKTI/I‘-IeCKI/IX PE3yJIbTATOB O6y‘leHI/I$I OXNIJaCMbIM.
OcHoBHbBIE NPUHOMIILI OIICHUBAHUA.

IIpu pa3paboTke CHCTEMBbI OIICHMBAHUS CIIEAYeT PYKOBOJCTBOBATbCSI OCHOBHBIMHU
NPUHLUIIAMH.
O0BbeKTHBHOCTh — MPHHLIUN OOBEKTUBHOCTU TpeOyeT, 4ToObl Bce ydaluecs ObUIM

MOJIBEPTHYTHl OJHOMY M TOMY € HCHBITAHUIO B aHAJIOTUYHBIX YCIOBHAX. OOBEKTUBHOCTH
00pabOTKM JAAHHBIX MPEINOJaracT HaINYHe YeTKUX KPUTEPUEB OIICHKH, U3BECTHBIX KaK YUMUTEIIO,
TaK ¥ BCEM yJalumcs;

HapexHOCTb— 3TO CTENEHb TOYHOCTH INEJArOrMYeCKOro M3MepeHus. MeTo] OlleHuBaHUs
CUMTAETCSl HAJEKHBIM, €CIM INOBTOPHBIE M3MEPEHHUS TOIO K€ CAMOI0 IMpU3HaKa AAIOT TE XKe
pE3yIBTaTHI;
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BasuaHocTh, MM JOCTOBEPHOCTh METOJA OLIEHMBAHUS IOKa3bIBaeT, ACHCTBUTEIBHO JIU
U3MEpSIETCS TO, YTO TPEOYETCSt U3MEPUTH, MITH YTO-TO JIPYTO€.

Buabl u popmbl onennBanus. s n3MepeHns 00pa3oBaTeNbHBIX JOCTHKEHUH YJaluxcs
NPUMEHSIOT TPU BHJA OLEHUBAHMSA: JAMArHOCTHYECKOe (TpeaBapuTenbHOe), (OpMATUBHOE
(dopmupyroriee), cyMmmaruBHoe (0O6o0IIaromiee).

JlnarHocTuyeckoe OIeHWBaHWEe IO CBOCH (opMe SBISIETCS BBOJHBIM W CIY)KHT IS
oTpeneNieHusl ypoBHs C(HOPMUPOBAHHOCTH KOMIIETEHTHOCTEH ydwamierocs. OHO TpOBOIMTCS B
Hayvase yueOHOTO To/ia ¥ TI03BOJISET ONPEACIIUTh B KOHIIE T0/1a TIPOTPECC yIAIIeTroCs B TOCTHIKECHUU
0’KHUJAEMBbIX PEe3yJIbTaTOB. Pe3ynbTaThl TMAarHOCTHYECKOIO OLIEHUBAHMSI PErMCTPUPYIOTCS B BUJIE
ONMCAHUN, KOTOpble OOOOLIAIOTCS M CIOYXaT OCHOBOM Ui BHECEHHUS KOPPEKTUBOB U
COBEpULICHCTBOBAHUA Ipoliecca OOydyeHUs MyTeM IIOCTAHOBKHM 3ajady OOydeHus Uil Y4uTelds U
Y4aIerocs.

[ene ¢opMaTHBHOrO OLEHHUBAHMS OIPENCICHUE YCIECIIHOCTH W WHAWBUAYAIbHBIX
OCOOEHHOCTEH yCBOEHHs Y4YallUMHUCS MaTepuaja, a TakkKe BbIpaOOTKAa peKOMEHAAUuN s
JOCTHKEHHS yJalllUMcs OXUAAaeMbIX pe3ynbraToB. Ilo cBoelt (opme OHO MOXkeT ObITh Kak
BBOJIHBIM (B Hauajie W3y4aeMOHl TEeMbI), TaK W TEKyIIUM (B mpoliecce oOydeHus). YUuTeinb
UCIO0JIb3YeT (OPMATUBHOE OLICHUBAHME 11 CBOEBPEMEHHON KOPPEKTUPOBKH OOyU€HUs, BHECECHUS
W3MEHEHUN B TUIaHUPOBAHUE, a yJallluicsa — A7 yIydlIeHUs] KaueCTBa BBIMOJIHAEMON UM pabOTHI.
OneHunBaeTcsi KOHKpeTHas padoTa, BBIMOJIHEHHAs! yYallUMCsl, @ HE YPOBEHb €r0 CIIOCOOHOCTEH!.

CymMMaTHBHOe OLleHMBaHUE YYAIIUXCS CIY)KHUT JUIsl ONpPENETICHUs] CTENEHU JOCTHKEHUS
yUalIuMcsl pe3ysbTaToB, IJIAHUPYEMbIX ISl KaKJOM CTyleHH OOy4deHHs, W CKIIAJbIBAE€TCA W3
TEKYILET0, TPOMEKYTOYHOTO M UTOTOBOTO OLIEHUBAHUSI.

OueHnuBaHue y y4anuxcsi NpeiMeTHbIX U KJIK4YeBbIX KOMIIETEeHTHOCTEH M0 YPOBHAM

(Ha npuMepe MHPOPMAIMOHHON KOMIIETEHTHOCTH)

Tab6auna 8
Conep:xaresibHbIE IIpenmeTHbIE YpoBHHU Pe3ysabTarsl 3HAHUI MO KJaccaMm
JIMHAN KOMIIETEHTHOCTH 8 kiacc 9 kiacc
1. Mertosl 1. ITo3ganme wu | 8.1.1.1. Oo0bwscaser | 9.1.1.1. OOssacHsET
MO3HAHUS XHUMUH, YyMEHHE  CTaBUTh MPUPOJHBIC  SIBJICHUS | IPUPOTHBIC  SIBJIC-
Hay4HbIE BOIIPOCHI Ha OCHOBe HMH(OpMA- | HUI HAa  OCHOBE
OMH 10 OCHOBHBLIM | OCHOBHBIX ITOJIOJKE-
MOJIOKEHUSM aTOMHO- | HUA TEOPUHU DJIEKT-
MOJIEKYJISIPHOTO POJIMTHYECKOM
YYCHHUS. JIACCOLIMAIIHH.
1 8.1.1.2. Moxer narth 9.1.1.2. Moxer
00ILIyI0 XapaKTepUCTH- | AaTh OOIIYIO
Ky XUMHUYECKUM dJie- XapaKTEePUCTUKY
MEHTaM C ITIOMOIILIO XUMHYECKUM

IMPUMCHCHUA IICPHO-
,I[I/I‘leCKOﬁ CHUCTCMBI.

3JIEeMEHTaM U
MeTaJulaM 10 UxX
PACIIOJIOKEHUIO B
[IEPUOINYECKOMN
CHCTEME B
OCHOBHO Ipy1ie
WJIU B
JIOTIOJTHUTEIILHOU
MO JICPYIIIIE.

8.1.1.3. Ymeer BbINOI-
HATH  MPAaKTUYECKYIO
paboTy W  pemarb

9.1.1.3. Brageer u
MPUMEHSIET 3HAHUS
0 MPOJIyKTaM
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3a1a4d C MCIIOJIb30Ba- | IPOU3BOJCTBA
HUEeM WH(POPMALMOH- | IIBETHBIX METAJIOB
HBIX UICTOYHUKOB. B KbIpreisckon
PecnyOnuke.

B ykazamnoit Tabmmue QopMupoBaHME Yy ydYalIMXCS TpEAMETHAs M KII0YeBas
KOMIIETEHTHOCTH OLIEHUBAIOTCA MO CIIEAYIOIIUM YPOBHSM:

|-ypoBeHb (penpoiyKTUBHBIN) — «yJOBJIETBOPUTEIbHBIN»;

I1-ypoBeHb (IIPOAYKTUBHBIN) — «XOPOLIO»;

I11-ypoBeHb (KpeaTUBHBII) — «OTIUYHON.

Pa3nen 4. TpeGoBanust K opraHu3anuu y4e0HOro mpouecca

4.1. TpeGoBaHusl K pecypcHOMY 00ecne4YeHUIo

B oOydenun npenmery «Xumus» TpeOOBaHHUS PECYpCHOTO OOECTIEUEHMsI COCTABJICHBI C
YYETOM IIeJIeH U 0’KHIaeMbIX Pe3yJIbTAaTOB U BKIIIOYAET CIEAYIONINE yIeOHbIE CPEICTRA!

1. YueOHble nporpammsl,

2. Y4eOHUKH, yaeOHO-METOINIECKUE TTOCOOHSI, CJIOBAPH, JOTIOJTHUTEIbHbBIC U3IaTeIILCKUAC U
JJNIEKTPOHHBIE (MHTEPHET) oOpa3oBaTeNbHBIE PECypChl, y4eOHBIE W TEXHHUYECKHE CpEeICTBa
(MHTEepaKTUBHAs JOCKA).

3. Jlns mpoBeneHus y9eOHOTO Tporiecca B HENsIX co3MaHus dPGEKTHBHOW KOMMYHHUKAIHA
HE0OX0IMMO HaJlMyue KaOMHeTa XUMHH U J1abopaTOpHOM KOMHAThl. B xumuueckoit naboparopuu
JOJOKHBI OBITH: TIOJKHA WU TIKadbl IS XPAHCHHS XUMHYECKUX TPHUOOPOB W TOCYJBI, IS
XMUMHYECKUX PEAKTUBOB CJIEeIyeT 00€CIeUUTh CIIeUaIbHBIMU JKEJIe3HBIMU HIKadaMu.

4. Jlns npoBeneHus: XUMUYECKOTO IKCIIEPUMEHTA

XuMnueckas nocyaa u jgadoparopHsie o6opyaoBanus. 100 mrt. nmpodbupox (pa3amaHOTO
00beMa), TIOCKOAOHHBIE KOJOBI — 10 mT., munerka — 15 miT., cTekasHHas mamouyka — 15 1mT.,
bochopusie mapenku, ¢ opobunkot — 15 mt., Tpyobl (CTEKISHHBIC WK IJIACTMACCOBBIE) — 15 mIT.,
JKene3Has JoKKa — 15 mT., mmarens — 4 IIT., 3aKuM — 15 mT., meTKa IS MBIThS XUMHYECKOM
mocyapl — S5 IIT., INTAaTUBBI s TPOOUPOK — 15 1miT., CTeKiIsHHAs IIacTUHKa — 12 1T,
BhIMapUBaroIias Tapenaka — 15 mrT., xumuueckue crakanbl 50 mi, 25 mu1 — 15 wT., MI0CKOJOHHAS
Kpyrjas kKojiba — 5 mT., TpeyrojbHas Kojgba — 5 mr., BopoHka — 10 mr., TpyOosl — 19 mir.,
KpUCTAJTM3UpYIoLascs cTekisiHHas nocyaa — 10 m., mensypka — 20 mT.; MepHbIe cTakaHbl (5 M,
10 mn, 25 mi, 50 M, 100 mur) — 10 mT., munetku — 15 mT., MepHast koinda — 10 mT., Koyba ¢
KpyribiM gHOM — 10 mT.

XuMH4ecKre peakTUBbI:

Munepaibuble kucjaorbl. ComnsHas kucnota (50 mut), cepHas kucinora (50 mi), azoTHas
kuciora (50 mi), pochopnas kucmora. (50 mi).

Couamn: xiopumpl, cynbdarel, HUTpaThl, ocdar.

OcHoBbl, mejaoun. OKcHABI.

HNuauxaropsl: 1akmycHast Oymara, KHIKOCTb, METUIIOPaHX, (heHosdranenH.

5. HeobxonmuMoe TexHuueckoe obecrieueHue Ais paboyero crojia y4uTeds U y4eHHKa
(2MEKTPUUECTBO, BOJOTPOBO/I, KaHAIHU3AIINS).

4.2. Co3nanue MOTHBAMOHHOM y4eOHOM cpeabl

XuMus — Hayka DJKCIEpHMEHTalbHas, IO3TOMY WHTEPEC YUEHUKOB K TIPEAMETY
(dbopMupyeTcs Ipu BHINOJHEHUE XUMUYECKUX IKCIIEPUMEHTOB.

OCHOBHBIM pe3yJabTaTOM B JEATEIbHOCTH YYEHUKOB SABISAETCS OOMEH MHEHUSMH U
MOJIydeHHEe BbIBOJA B IMpoliecce OOCYXKJIEHUS TNOJYYEHHBIX JAaHHBIX TpH POBEACHUU
9KcriepuMeHTa. [lpu  BBINOJHEHMHM XMMHYECKOTO OSKCIEpUMEHTa ydaiiuecs HaOIr0AalorT,
OIMCBIBAIOT, MPOBEPSIIOT MPABMIBHOCTh SKCIEPUMEHTa, MPOBOIAT MPE3EHTALUH, OOMEHUBAIOTCS
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MHEHUSMH U MPHOOPETAIOT HOBBIE 3HaHMsI. COOTBETCTBEHHO MPH ATOM y YUYEHUKOB (OPMHUPYIOTCS

KIIIOYCBBIC

KOMIICTCHTHOCTH (I/IH(i)OpMaL[I/IOHHBIe, CONHNAJIbHO-KOMMYHUKATHBHBIC,

caMOOpraHu3alus U paspelieHue mpobieM) U aKTUBU3HPYETCS  y4eOHO-TIO3HABATENIbHAS
NEeSITEbHOCTh, YCUIIMBAETCS MOTUBAIIUS K TIPEAMETY.

~No

Jlureparypa.

lNocynapcTBeHHBIN 00pa3oBaTEIbHBIN CTAHIAPT CPEIHEro 00Iero 0opa3oBaHus
Keipreizckoit Pecniyonuku (Ilocranosnenus ot 21 utons 2014 roga Ne 403).
[IpenmeTHBIH cTaHIAPT 1O MPEeAMETY «XUMuUs» st 8—9 KIaccos
o0mreoOpa3oBarenbHbIX opranu3anuii Keipreickoii Pecyoniku bumkex —2015.
Xumus. [Iporpamma st obmieoOpasoBarensHoi mkosbl (VI-1X kmaccoB) bumikek-
2016.

PricriaeBa b.C., PeicmenneeB K.P., Kynaitbeprenos T.T. Xumus 8 kiacc: Y4ueOHUK.-
Hucanat 6acm., 2013.

Kynaiibeprenos T.T.,PeicmaeBa b., AcanoB Y.A. Xumus 9 xnacc: YueOHuUK.- [Tpunr
Dkcmpecc- 6acwm., bumkek- 2015.

PeicriaeBa b, JKakeimosa b. I11., XuMusiHel OKyTyyHYH TexHoJorusiapsl bumkek 2019
PeicriaeBa b. Tecrruk Tanmsipmanap 8-11 knaccrap.- b.: Onem IIpunt. 2016.
CynaiimankynoB K. C., KynaitbeprenoB T. T. XuUMHATBIK TEPMHHAEPAUH Opycya-
KbIpreI3ua ce3nyry:- bumkexk KYHA, 2003.
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