MUHUCTEPCTBO MPOCBEIEHUS POCCUIICKOW ®EOEPALTN
MuHMCTEepPCTBO 0011[eT0 U MpodeccroHanibHOTo o6pa3oBaHus PocToBckoit 06/1acTu
Ynpasnenue obpa3oBanusi PoctoBa-Ha-/{oHy

MAOY «JTuueit Ne 11»
«Paccmompeno» «C02/1ac08aHO» «YmeepiicoeHo»
Ha 3acefanuu MO Ha 3acefgann HMC | Iupektrop MAOY «Jluent Noll»
[Tporokosn Ne 1 [Tporokos Ne 1 [Toraryesa B.O.
ot 15.08.2025 ot 28.08.2025 [Tpukas Ne544 ot 30.08.2025
[Ipencenares MO [Ipencenarens HMC
bysau P.H. Maiibopoza T.A.
PABOYAMA ITPOTPAMMA
(ID 8646245)
Xnmus
(npedmem)

Yuutenns: Manoaa T.A.

Knacc: 9 «9»

KoymmuecTBO yacoB, 3a KOTOpoe peanu3yeTcs pabouasi mporpamMmMa: 68 uacos.

3aroj 1 yeTBepTh | 2 yeTBepTH | 3 UeTBEPTH | 4 UeTBEPTH Bcero
Bcero 16 16 22 14 68
KoHTpo/ibHBIE 1 1 1 1 4
paboThI
[IpakTyeckue 1 2 3 1 7
pabOoThI
ITpoexTel - - - - -

PocToB-Ha-[loHy
2025 — 2026 yuebHbIii TOA




IIOACHUTEJIBHASA 3AIIMCKA

[lporpaMMa Mo XMMWK Ha YpPOBHE OCHOBHOrO 001jero o0Opa3oBaHMsi COCTaBjeHa Ha OCHOBE
TpeGOBaHUI K pe3y/jbTaTaM OCBOEHMsS OCHOBHOI 0Opa3oBaTesbHOM MpPOrpaMMbl OCHOBHOTO 0011[ero
obpa3zoBanus, mpezactaBieHHbIXx B ®I'OC OOO, a Takke Ha OcHOBe (efepasbHOM paboueit
nporpamMMbl BOCIIMTaHUsI U C YUETOM KOHLIENL[UM TIpero/jaBaHusi yueOHOro mpesimMera «XuUMHs» B
obpa3oBaresibHBIX OpraHu3anusax Poccuiickoit @eseparyy.

[Tporpamma 1o XMMUH JaéT Tpe/CTaBIeHue O 1ie/isiX, 001el cTpaTeruy 00yueHus, BOCITUTAHUS
W pa3BUTHSl O0y4YaloIIMXCs CpeACTBAMH y4yeOHOTO TIpeAMeTa, YCTaHaBIMBaeT 00si3aTesbHOe
nipeJIMeTHOe Co/iepKaHue, IpelycMaTpUBaeT pacripe/ie/ieHue ero 1o KjaaccaM U CTPYKTypHUpOBaHUe TI0
pa3fenaM W TemaM [IporpaMMbl TI0 XWMHWH, OIpeJesisieT KOJUUeCTBeHHble W KauyeCTBEHHbIe
XapaKTepUCTUKU COJiep)KaHUsl, PeKOMeH/yeMyl0 TI0C/e/j0BaTe/lbHOCTb W3yUeHUs] XUMHUU C YUYETOM
MeXTpeJIMETHBIX W BHYTPUIIPeJMETHBIX CBsi3eil, JIOTMKM Yy4yeOHOro rmporjecca, BO3pPacTHBIX
ocobeHHOCTel 00yJarIUXCsl, omnpezesisieT BO3MOXXHOCTU TIpeAiMeTa [jisi peaiv3aldu TpeOoBaHUM K
pe3y/ibTaTaM OCBOEHHs] OCHOBHOM o0Opa3oBaTenbHOW IPOrpaMMbl Ha YPOBHE OCHOBHOTO O00II[ero
obpa3oBaHus, a Takke TpebOBaHWI K pe3ysbTaTaM OOyueHWs XMMHUHM Ha ypOBHe Iiefiell W3yueHus
Tpe/iMeTa ¥ OCHOBHBIX BUJOB yueOHO-TIO3HABATe/IbHOMN /IesiITe/TbHOCTH 00YYaroIlerocsi o OCBOEHHIO
yueOHOro coziepKaHusl.

Pabouasi mporpaMma 1o Xumuu Ajsi 9 «O» cocTaB/IeHa Ha OCHOBe C/IeAYIOIIMX JOKYMEHTOB:

e ®depepasbHbId 3aK0H OT 29.12.2012 Ne 273-®3 «O06 obpa3oBanuu B Poccutickoit Pesepanyn» C
y4éTOM u3MeHeHuM, BHeC&HHbIX [Ipmkasom Munnpocsemjenusi ot 31.07.2020 Ne 304 (B
penakuyu ot 04.08.2023 Ne 479-D3).

e (OO6nactHoli 3akoH «O0 obOpa3oBanuu B PoctoBckoii obmactu» oT 14.11.2013 Ne 26-3C (B
penakumu oT 24.01.2023 Ne 824-3C).

¢ [Ipuka3 Munnpocserenust ot 22.03.2021 Ne 115 «O6 ytBepkaeHuu Iopsiika opraHu3anuy U
OCyLeCTB/IeHUs] 00pa3oBaTeNbHON [IeATeNbHOCTH TI0 OCHOBHBIM 00Ije00pa3oBaTebHbIM
mporpaMmaM — 00pa3oBaTe/ibHBIM TPOTPaMMaM Haua/JbHOTO OO0Iero, OCHOBHOTO OOIIero u
cpezfHero o01Iero o6pa3oBaHUs».

e [Ipuka3 MunucrtepctBa mpocBemenuss P® or 21.09.2022 Ne 858 "O6 yTBepxIeHUU
desepanbHOrO TiepeuHsl Y4eOHHKOB, [OMYIIEeHHBbIX K HCMOMb30BaHUIO TIPY  peanv3alyu
MMEIOILMX roCy/JapCTBEHHYIO aKKpeAUTali0 00pa3oBaTebHbIX [TPOrpaMM HayajbHOro o0iilero,
OCHOBHOTO 00111ero, cpegHero o6iiero o0pa3oBaHWs OpraHU3alUsIMU, OCYIIEeCTBIISFOIAMU
oOpa3oBaTe/ibHYIO0 [IesiITeJIbHOCTh M yCTAQHOBJIEHUWs Tpe/le/IbHOTO CPOKa MCIO/b30BaHUs
VCK/TIOYeHHBIX Y4eOHUKOB'".

e [Ipuka3 MunnpocgeiieHuss Poccun ot 31.05.2021 Ne 287 «O6 yTBepxxaeHuu (efepaabHOr0
roCyJapCTBEHHOTO 00pa30BaTe/IbHOTO CTaH/apTa OCHOBHOTO 0011jero 00pa3oBaHusI».

e TIpuka3 Munnpocgeijenuss Poccuu ot 18.05.2023 Ne 370 «O6 yTBepkaeHUH (HezeparibHON
obpa3oBaTe/bHOM TIPOrPaMMbI OCHOBHOT'O 00I1Iero 00pa30BaHMUsI».

e depnepasnbHasi pabouasi mporpaMma BOCIMTaHUsI [y 001jeobpa3oBaTebHbIX OpraHU3aluii
(omobpenHa pemieHreM (ezepasbHOTO yueOHO-METOUUECKOTO O0beArHeHUs 1o o0mmeMy
obpa3oBaHMI0, MPOTOKOJ OT 23 utoHs 2022 1. Ne 3/22).

* [locraHoBneHue ['1laBHOrO roCy/JapCTBEHHOTO CaHWMTapHOro Bpauya Poccuiickor ®Pepepanii OT
28.09.2020 r. Ne 28 "OO6 yrtBepxieHuu caHuTapHbix mpaBun CIT 2.4. 3648-20 "CanutapHo-
SMHIEMUOJIOTUYeCKre TpeOOBaHMs K OpraHM3alUsM BOCIIHTaHMS W 00ydeHWs, OTAbIXa U
03/10pOB/IEHUs JieTeld U MOJIOJexXu".

* [locraHoBneHue I'1aBHOrO roCy/JapCTBEHHOTO CaHWMTapHOro Bpauya Poccuiickor Pepepani OT
28.01.2021 Ne2 «O6 ytBepxzaenun CanlluH 1.2.3685-21 «I'urveHuueckue HOPMATHBBI U
TpeboBaHusi K obecrieueHuto Oe3oracHOCTH W (Win) Oe3BpPeHOCTH /i uesoBeKa (haKTOpoB
Cpe/ibl OOUTaHUSI».



e OcHoBHast oOpa3oBaTe/ibHast TIPOrpaMMa OCHOBHOTO 00IIiero oO6pa3oBaHusi, YTBEP)KJEHHAsS
nipukasoMm gupekropa oT 30.08.2025 Ne545.

* VYuebHwii maH MAOY «JTumet Ne 11» Ha 2025-2026 yueOHBIN TOA, yTBEPKIAEHHBIN
nipukasoMm gupekropa ot 30.08.2025 Ne545.

e T[lonoxkenue o paboueit mporpamme MAQY «Jlumeit Ne 11», yTBepXKAEHHOE TIPUKA30M
pupekropa ot 22.08.2025 Ned471 .

e KanengapHbiii yueOHbli rpapuk MAQY «JIureir Ne 11» Ha 2025-2026 yuebOHbIN rof,
yTBepKAEHHBIN NprKa3oM gupektopa oT 13.08.2025 Ne 455.

Peanmuzatus ITpodeccronanbHoro munumyMma: Pasnien «HemeTtasuibl», TeMa ypoKa « XUMHUUeCKUe
peakiyy, Jie)kalljie B OCHOBe TIPOMBIILJIEHHOTO Crioco0a TMoMydYeHusi CePHOW KUC/IOThL. XHUMUUeCcKoe
3arpsi3HeHue OKpY’Karolllell cpefibl CoeJUHeHUsIMU cephbl. [Ipogeccuu, cési3aHHble ¢ Npou3eo0cmeom
cepHoll Kuc/ombl. BausiHue npou3godcmea Ha 300poebe COMpyOHUKO8.»

OBIIAA XAPAKTEPUCTUKA YUYEBHOTI'O ITPEJIMETA
«XNMMUS»

3HaHUWEe XWMHUH C/Iy)KUT OCHOBOW it (pOPMHPOBaHHWSI MHPOBO33DEHHsI 00Y4YaroIlerocs, ero
npe/iCTaB/eHni O MaTepuaibHOM eJUHCTBE MMpa, BaXXHYH pOJib UrparoT (opMHUpyeMble XHUMHUeH
Tpe/ICTaB/IeHNs] O B3aMMOIIPEBPAIeHUsIX YHeprud U 00 3BOJIIOIMK BeIeCTB B TPHUPOJE, O MyTSX
peliieHust T7100a/TbHBIX MMPO0OJEM YCTOMUMBOTO PAa3BUTHS YeJIOBEUECTBA — ChIPHEBOM, SHEPreTHUeCKOH,
TIMIL[eBOU 1 3KOJI0ruueckoi 6e30macHOCTH, MpobsieM 3/jpaBOOXpaHeHusl.

Nsyuenune xumnu:

CIIOCOOCTBYeT peanM3aldd BO3MOYKHOCTEH ijisi caMopasBUTHS U (DOpPMUDOBaHUS KYJbTYPbI
JIMYHOCTH, eé o01el 1 HyHKIMOHATBFHON rPAMOTHOCTHY;

BHOCHT BK/IaJ B (hOpMUDOBaHWE MBIIUIEHUS W TBOPUECKUX CIOCOOHOCTEeM 0O0yuaroImumxcs,
HaBBIKOB MX CAMOCTOSITe/IbHON yueOHOU JesaTeslbHOCTH, SKCTIePUMEHTANbHBIX M MCCIe[0BaTebCKUX
yMeHHiA, He0OXOIUMBIX KakK B IIOBCeHEBHOM KU3HU, TaK U B TTPO(eCcCHOHaTBbHON AesTe/TbHOCTY;

3HaKOMUT CO Crelju()MKOM HayUHOT'O MBILLIEHNs], 3aK/1a/IbIBAeT OCHOBBI 1|eJIOCTHOTO B3IJIsA/ja Ha
eIMHCTBO TPUPOJbI U YesioBeKa, SIB/ISIeTCS OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAaHHMHK €CTeCTBEHHO-
Hay4YHOM rPaMOTHOCTH 00YyUarOIIUXCS;

croco6cTByeT (pOPMHUPOBAaHUIO LIEHHOCTHOTO OTHOLIEHHS K eCTeCTBEeHHO-HAayUHbIM 3HaHUSIM, K
TIpUPO/ie, K YeJIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOTMUeCKoe 0Opa3oBaHue 00yUaroImxcsl.

IaHHble HampaBieHHsT B O0yYeHMHM XWMUH 00eCreuuMBaroTCs CHelUMUKON CO/lepyKaHMUs
yueOHOTO TIpeZiMeTa, KOTOPBIMA SIB/SI€TCS TeAarornyecKyd aflaTUPOBAaHHBIM OTpakeHHeM 0a30Boii
HayK{ XMMUU Ha OIpe/ie/IEHHOM 3Tarle eé pasBUTHS.

Kypc xuvMum Ha ypoBHe OCHOBHOTO 001jero ob6pa3oBaHMs OpHMEHTHPOBAH HAa OCBOEHHe
00yyYarIUMHUCS CHUCTeMbl TepBOHAYabHbIX TOHSATHUN XWUMHM, OCHOB HEOpPraHWYeCKOW XUMHMU U
HEKOTOPBIX OT/e/IbHbIX 3HAYMMBbIX MOHSTUM OPraHn4YeCcKol XUMUU.

CTpyKTypa co/iep>KaHus MPorpaMMbl M0 XUMUK C(hOPMHUPOBaHa Ha OCHOBE CUCTEMHOTIO TI0/IX0/a
K eé n3yueHuto. CojepykaHHe CKJ/IaJbIBaeTC U3 CUCTEMbl TOHATHUM O XMMHWUECKOM 3JIeMeHTe U
BeIIIeCTBE ¥ CUCTEMbI MOHATUN 0 XMMUUYeCKor peakiiuu. O6e 3TH CUCTeMbI CTPYKTYPHO OPraHU30BaHbI
10 TIPUHLIUITY TOC/e0BaTe/IbHOTO pa3BUTHSA 3HAHWKM Ha OCHOBE TeOpeTMYeCKUX INpeJCTaBleHUN
pa3HOro ypoBHS:

- aTOMHO-MOJIEKYJ/ISIPHOT'O YYeHUs] KaK OCHOBBI BCEI'0 eCTeCTBO3HaHUS;

- I[Tepuognueckoro 3akoHa /. 1. MeHe/ieeBa KaKk OCHOBHOI'O 3aKOHa XUMUU;

- YUeHHs O CTPOEHMM aToOMa U XMMHUeCKOM CBSI3U;



- TIpe/iCTaB/IeHH 006 3/IeKTPO/IMTHUECKOM AMCCOI[HAIH BEI[eCTB B PaCTBOPAX.

TeopeTnueckue 3HaHMSI pPACCMaTPUBAKOTC HAa OCHOBE SMIIUPUYECKHA TIOYUYEeHHBIX W
OCMBIC/IEHHBIX (DAKTOB, pa3BUBAIOTCSl MOC/IEOBATeIbHO OT OJHOTO YPOBHSI K ADPYTrOMY, BbIMOJIHSIS
GbyHKIMM OOBSICHEHHSI U TIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHST W BO3MOKHOCTEM MPAKTHUECKOTO
TIpYMeHeHVs U M0JIyYeHUsl U3yJyaeMbIX BeleCTB.

OcBoeHMe MPOrpaMMBbI 10 XUMHH CITOCOOCTBYeT (hOPMHUPOBAHUIO TIPEZICTAB/IEHUSI O XUMHUUeCKOMH
COCTaBJISIIOIeH HayYHOU KapTHMHBI MUpa B JIOTHKe €€ CUCTEeMHOW TPUPO/bI, [IEHHOCTHOTO OTHOLLIEHUS
K HayUHOMY 3HAHHIO U METOZ,aM T03HaHUs B Hayke. M3yueHre XWUMUU TIPOUCXOJUT C TIPUBJIeUeHUEM
3HaHWM U3 paHee U3yUeHHBIX yueOHBIX TTpeaMeToB: « OKpYy>Karolyii MUp», «broorus. 5—7 Kiaccel» U
«®u3rKa. 7 Kjaace».

[Mpy M3yyeHUM XUMHUM TPOUCXOJUT (OPMHUPOBaHME 3HAHMM OCHOB XMMMUECKOM HayKU Kak
00/1aCT COBPEMEHHOTO eCTeCTBO3HAHMS, TPAKTHUECKOUW [esITeJTbHOCTH Ue/ioBeKa M KaK OJHOTO U3
KOMITOHEHTOB MHUPOBOM KyJ/IbTYphL. 3ajjaua yueOHOTO mpeiMeTa COCTOUT B (DOPMHUPOBAHUN CHUCTEMBI
XUMUUECKUX 3HAaHUM — Ba)KHEWIMX (PAKTOB, TOHATHMN, 3aKOHOB U TEOPETUUeCKUX TI0JIOXKEeHHUH,
JOCTYTTHBIX 0000IIeEHUH MUPOBO33PEHUECKOT0 XapaKTepa, si3blka HayKH, B TIPHUOOIIIEHUH K HayYHBIM
MeTO/laM TI03HaHUS TIPU M3Y4YeHUH BellleCTB U XMMHUUYECKUX peakiluii, B (JPOpMHUPOBaHWUN U PA3BUTHUU
T03HaBaTe/IbHBIX YMEeHUM 1 WX TIPUMeHeHU! B yueOHO-TI03HaBaTe/IbHOM U yueOHO-HCCIe/JOBaTe/TbCKON
JesiTeIbHOCTH, OCBOEHHH TIpaBU/T 6e3011acHOro 0OpallieHHs C BeIl[eCTBaMH B ITOBCEHEBHOM XKU3HH.

OE/IN N3YUYEHUSA YYEBHOTI'O ITPEIMETA «XVMMWUSI»

[lpy wu3yyeHMM XMMHH Ha YPOBHE OCHOBHOrO oOijero o0pa3oBaHUsi Ba)KHOe 3HayeHHe
npruoOpesu Takue ey, Kak:

- QopMupoBaHMe WHTE/IEKTYa/bHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K CamMo0Opa30BaHUIO,
COTPYJHUYECTBY, CaMOCTOSITe/IbHOMY TIPUHSITHIO DelleHHid, CroCcOOHOM a/janTupoBaThcsi K OBICTPO
MEHSIIOLLMCS YC/IOBUSIM JKU3HH;

- HampaBleHHOCTb OOy4yeHHs] Ha CHUCTeMaTHueckoe TMpuoOmieHre OOydYarommxcs K
CaMOCTOSITe/IbHOM TI03HaBaTe/JIbHOW [esTe/lbHOCTH, Hay4YHbIM MeTOJaM I103HaHMs, (POPMHUPYIOLIMM
MOTHBALIMIO U Pa3BUTHe CIIOCOOHOCTEN K XUMMUY;

- obecrieueHre yCIOBUM, CIIOCOOCTBYIOIIMX MPHOOpeTeHHI0 OOydarolMMHUCS — OIbITa
pa3HO00Opa3Hoil [|esITeNIbHOCTH, TIO3HAaHWsS W CAaMOIIO3HAHMs], K/IIOUEBbIX HaBBIKOB (K/IHOUEBBIX
KOMIIeTeHLUi), UMeIOIIMX YHUBepCaJlbHOe 3HaUeHue [/l Pa3/InYHbIX BU/IOB /leITe/IbHOCTH;

- (hopmupoBaHue 0011el (HyHKIIMOHATLHOW U eCTeCTBeHHO-HAayUHOW I'PaMOTHOCTH, B TOM UHUC/Ie
yMeHUN OOBSCHSTH W OLeHWBATb SIBJIEHHSI OKPY)KaloIllero Mupa, MCMO/b3ysl 3HAaHWS W OIIbIT,
TIO/TyueHHbIe NPU M3yueHWH XMMUU, IPUMEeHSITh UX TPH pellieHny 1pobsieM B TIOBCEJHEBHOM KU3HU U
TPY/Z0BOM ZIeSITeJIbHOCTH;

- ¢opmupoBaHre y O0OyYarOUMXCs T'YMaHUCTUUYECKUX OTHOLLIEHWM, TOHWMAaHHWSl 1|eHHOCTH
XMMUYeCKUX 3HaHUH /7151 BbIpabOTKM 5KO0/I0TMYeCcKy LiesiecoobpasHoro ropefieHus B ObITY U TPY/[0BOM
[,esTe/IbHOCTU B LjeJIIX COXPaHeHMsI CBOEro 3/10pPOBbs U OKpY Karollleld IPUPOAHOMN CpeJibl;

- pa3sBUTHe MOTHBALMK K 00yueHHIO, ClIOCOOHOCTeM K CAaMOKOHTPOJII0 M CaMOBOCITUTaHUIO Ha
OCHOBe YCBOeHHUsl 00Illeye/ioBeUeCKUX LIeHHOCTeM, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpodusst u
HarpaB/IeHHOCTH JiabHel1ero o0yueHusl.

OO1iee yKMCI0 YyacoB, OTBeAEHHBIX /s W3yueHHWs XUMUM Ha YPOBHe OCHOBHOTO 00ljero
obpasoBanusl, coctapssieT 136 uacoB: B 8 kyacce — 68 vacoB (2 uaca B HefiesTi0), B 9 Kyacce — 68 yacoB
(2 yaca B Hefient0).



MECTO YYEBHOI'O ITPEAMETA «XUMWSA » B YYEBHOM IIJTAHE

B cootBerctBuM c 00HOBMEHHBIM PI'OC OOO yuebHBIN TipeaMeT «XUMHS» BXOJUT B
npeMeTHYH0 00s1acTh «EcTecTBO3HaHUE» U SIB/SETCS 00sI3aTeNbHBIM [y U3ydeHus. OOijee uuciio
YyacoB, OTBEJIEHHBIX Ha M3yueHue npeaMeTa «XUMHsI», COCTaB/sieT B 9 kacce — 68 yacoB (2 yaca B
HeJleJio).

B 9 knacce «3» B pamKax opraHu3al[iy KOHTPOJIS 3@ peanu3alield IporpaMMbl UCIOJIb3YOTCS
CJleIyroIye BU/IbI MMCbMEeHHBIX paboT: KOHTposibHas paboTa (4), [TpakTrueckue pabotsr (7)

YueGHasi MporpaMMa paccuuTaHa Ha 68 yacos.

Pabouast mporpamMma 1o Kypcy «XuMmusi» B 9 Kiacce «3O» COCTaB/ieHa B COOTBETCTBUM C YUeOHBIM
TUIaHOM, KaJIeHJApHbIM y4eOHbIM TpaUKOM M pacrucaHueM yueOHBIX 3aHsATH Ha 2025-2026
yueOHbIN roJ] U peau3yercs 3a 68 yacos.

COJEPXAHUME YYEBHOTI'O ITPEJMETA «XUMWSA»

BemjecTBo 1 XMMHYeCKas peakIius

[Tepuoanueckuii 3akoH. [leproanueckasi cucteMa XxuMuueckux snemeHToB /1. VI. MeHieneeBa.
CrpoeHre aTOMOB. 3aKOHOMEDHOCTH B W3MeHEHHWH CBONCTB XUMUUECKHUX 3JIEeMEHTOB TepPBbIX TPEX
MepuoJIOB, Kavs, KaJbLisd U UX COEJVUHEHUWM B COOTBETCTBUM C TMOJIO)KEHWEM 3/IEMEHTOB B
[Tepriognueckor cucTeMe U CTPOEHHEM UX aTOMOB.

CTpoeHue BelllecTBa: BHUJbl XUMWYECKOM CBSI3U. THUIbI KPUCTA/VIMYECKUX PEIIETOK,
3aBMCHMMOCTh CBOMCTB Bell[eCTBa OT TUMa KPUCTA/JIMUeCKOHN PelléTKU U BUa XUMUUeCKOW CBSI3H.

Knaccudukaiysi 1 HOMeHK/IaTypa HeOpraHMueCcKUX BelecTB. XMMUUeCKUe CBOMCTBA BeILeCTB,
OTHOCSILIIUXCST K Ppas/IMUHbIM KJjlaccaM HeOpraHUuecKWX COeJMHEeHWM, TeHeThueckas CBsi3b
HEOpraHUUYeCKHX BellleCTB.

Knaccudukaiyss XxUMHUUeCKUX peaklUil M0 pa3WuyHbIM TpU3HaKaM (M0 UYKCIY W COCTaBy
YUacCTBYIOLMX B peakljMM BeLlecTB, 10 TeroBoMy 3((deKTy, 0 U3MEeHEHHIO CTeleHeill OKUC/IeHUs
XUMHUYECKUX 37IEMEeHTOB, 10 00paTMMOCTH, TI0 yUaCTHIO KaTaju3aTopa). DK30- U SHAOTePMUYecKHe
peakLiy, TepMOXUMUUeCKHe YpaBHEeHUS.

[ToHsATHE O CKOPOCTU XUMHUeCKOW peakiuu. [IoHSTHMe 00 00paTUMBIX W HeoOpaTHUMBIX
XUMHUUECKUX peaklysx. [IOHSTHE O rOMOreHHbIX U TeTeporeHHbIX peakiusix. [IoHsTHe 0 KaTanuse.
[ToHsiTie 0 XWMHUYECKOM paBHOBecHH. PaKTOphI, BAMSIOLIME HAa CKOPOCTb XMMHUYECKOW peakiuu U
T0JI0’KeHHe XUMUYeCKOT0 paBHOBECHSI.

OKHUC/TUTE/TbHO-BOCCTAHOBUTE/IbHBIE  PeaKI[UHM,  JIeKTPOHHBIA  0OamaHC  OKUCIUTENbHO-
BOCCTaHOBUTE/IbHOM peakiuu. CocTaB/ieHre ypaBHEHU OKUC/IUTEeIbHO-BOCCTAHOBUTE/IBHBIX pPeaKLiii
C MCTI0/Ib30BaHKEM MeTOo/ia 37IeKTPOHHOTO OastaHca.

Teopust 5/1eKTPOIMTUUECKOW [AUCCOLMALIMU. OJEKTPOJUTBI M HEe3JeKTPOJUThI. KaTHOHBI,
aHUOHBI. MexaHu3M AMCCOLIMALIMM BelleCTB C pa3/MUHbIMU BUJAMU XUMUUeCKoW cBs3u. CTereHb
guccormanuu. CUbHbIe U C1abble 371eKTPOJTUTHI.

Peakiu WoHHOTO oOMeHa. YC/IOBUSI TIDOTeKaHWs peakiuii MOHHOTO oOOMeHa, TOJiHbIe U
COKpallléHHble MOHHble ypaBHeHUs peakuuil. CBOMCTBa KUCJIIOT, OCHOBaHHMW W COJied B CBeTe
TIpe/ICTaB/IeHnid 00 3/IeKTPOIMTHUECKOU Auccolav. KauecTBeHHbIe peaki[ii Ha MOHBI. [ToHsITHE O
TUJIPOJIM3e COJIeN.

Xumuueckuii 3kcnepumeHm:

O3HaKOMJIEHHE C MOJIe/ISIMU KPUCTa/VIMYeCKUX PellTOK HeopraHM4eCKUX BellecTB — MeTasioB
U HeMeTa/uiIoB (rpadura M anmasa), CJIOKHBIX BeLecTB (XJopuja HaTpus), HCCAel0BaHUe
3aBUCUMOCTH CKOPOCTH XMMUUECKOM peakliy OT BO3[eHCTBUSl Pa3/IUYHBIX (PaKTOPOB, UCC/Ie0BaHUe
3/1eKTPONPOBOJHOCTA PaCcTBOPOB BeIleCTB, Mpoliecca AWCCOLMALIMKA KHUC/OT, Ie/ioued U cosei



(BO3MOXKHO HCITI0/Ib30BaHHe BUZIEO MaTepuasoB), POBeJileHHe OMbITOB, WIIHOCTPUPYIOLMX MPU3HAKU
NpoTeKaHUsl peakiii MOHHOTO obMeHa (oOpa3oBaHMe 0Ca/iKa, BbljlesieHHe ra3a, oOpa3oBaHUe BOJibl),
OTBITOB, WJ/UTIOCTPUPYIOLIUX TPUMepbl OKUCIUTeTbHO-BOCCTAHOBUTE/IBHBIX peakluil (ropeHue,
peakly pas3/IoKeHUs, COeJHEeHMsl), paclio3HaBaHWe HeOpraHWYeCKWX BelleCTB C IOMOLIbIO
KaueCTBEHHBIX peaklMi Ha MOHBI, PellleHre SKCIIepUMeHTa/IbHbIX 3a/a4.

HemeTtannsl 1 MX coejUHeHUA

OOmiast xapakTepucTuka rajsoreHoB. Oco6eHHOCTH CTpPOeHMsi aTOMOB, XapaKTepHble CTereH!
okucsieHusi. CTpoeHWe M (U3UUeCKHWe CBOWCTBA MPOCTHIX BeLIeCTB — TajoreHoB. XUMHUYeCKUe
CBOMCTBA Ha TIpuMepe Xxjopa (B3auMOJeHCTBUe C MeTa//laMd, HeMeTa/JlaM{, Ile/IoUaMMu).
Xnoposogopog. ConsiHasi KUC/I0Ta, XMMUYeCKHe CBOMCTBA, N0/IyueHue, MpuMeHeHue. [lelicTBue xiopa
Y XJIOPOBO/IOPO/ja HAa OPraHu3M uesioBeKa. BakHeilllve X10py/bl U UX HaX0XK/eHe B IIPUpoJe.

OOmasi xapakTepucThka 37eMeHTOB VIA-rpymmel.  OcoOeHHOCTH CTPOeHHsT aTOMOB,
XapaKTepHble CTereHu oKrcieHus. CTpoeHue U (pu3nyecKre CBOKMCTBA MPOCTHIX BeleCTB — KUCI0PO/a
U cepbl. AJIJOTPONHbIE MOAWGUKALMM KHUCIOpPOJa U Cepbl. XUMHUUeCKue CBOMCTBA Cephbl.
CepoBogiopoJ;, CTpoeHHe, (pU3nMUeckre W XUMHUYeckue cBorcTBa. OKCHABI Cepbl Kak Ipe/CcTaBUTeNH
KUACTOTHBIX OKCHIoB. CepHasi KHC/IOTa, (u3Mueckue U XWMUYecKde CcBoicTBa (oOmpe Kak
npe/iCTaBUTessl Kjlacca KUCWIOT U crnelypuyeckre). XUMUYeCKHde peaklLidH, JieXxallde B OCHOBe
TIPOMBIIIIEHHOTO CrIocoba MoyveHust cepHoi KUCI0ThI. [IpuMeHeHne cepHOi KUCI0ThL. Coy cepHOM
KHC/IOThI, KaueCTBeHHasl peakljusl Ha Cy/b(ar-uoH. HaxoxeHue cepsl U eé coelMHEHU B NpUpOZe.
XUMHUUeCcKoe 3arpsisHeHHe OKpY’Karolleld Cpefilbl COeJUHEHHUsIMM Ccepbl (KHUC/IOTHbIE [OXK[H,
3arpsi3HeHHe BO37lyXa U BOJOEMOB), CTIOCOOBI €To MpeoTBPalleHHsl.

OOmiasi  xXapakTepuCTHKa 3/eMeHTOB  VA-rpynmbl. OcoOeHHOCTH  CTPOeHUs aTOMOB,
XapakKTepHble CTeleHW OKWC/AeHUs. A30T, pacripoCTpaHeHHe B NpUpoJe, (pU3nueckue U XMMHUUeCKHe
cBoiictBa. KpyroBopor as3ora B mnpupofie. AMMUaK, ero ¢usnueckve M XWUMHUUYECKHe CBOWCTBA,
nojyyeHve U npruMeHeHue. Co/M aMMOHMS, UX (U3UYeCKHe U XMMUYeCKHe CBOWMCTBA, IPUMeHeHUe.
KauecTBeHHass peakijusi Ha WOHbl aMMOHMs. A30THas KUC/IOTa, eé TMoJyueHWe, (U3UYeCKHe WU
XUMHUUecKre cBoiicTBa (0Oujpe Kak TIpeACTaBUTeNs Kjacca KHCAOT U Ccreluduueckue).
Wcrionib30BaHNe HUTPATOB M COJIell aMMOHHSI B KayeCTBe MUHepa/ibHBIX yA00peHMd. XuMHYeckoe
3arpsi3HeHre OKpY»Karollleld cpefibl COeJMHEHUSIMU a30Ta (KUC/IOTHBIE [OXK[Y, 3arpsi3HeHue BO3[yXa,
nouBkl U BoZ0éMOB). Pocdop, annorpornHbie Mogudukamu docdopa, ¢usuueckre U XUMAYeCKHe
cBoiictBa. Okcup ¢ocdopa (V) u docdopHasi kuciora, ¢u3udeckue W XUMHUUYECKHWe CBOWCTBa,
nosyuyeHue. Vcronb3oBaHue ¢ocdaToB B KaueCcTBe MUHepa/IbHBIX YA00peHUH.

OOujasi  xapakTepucTuKa 37emMeHTOB IVA-rpynmbel. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTelleHW OKUC/IeHUWs. YTJ/IepoJ, a/UIOTPOIHble MOJAW(UKAlLMM, pacnpoCTpaHeHue B
npupoje, (rsnueckue U XUMHUeckre CBoWcTBa. Agcopbiwms. KpyroBopor yrieposa B Tpupoje.
Oxkcuzpl yriepoza, Ux (u3ndyeckre M XMMHUUeCKHe CBOMCTBA, [eiCTBHME Ha >XKUBble OPraHK3MBI,
TolyueHre W TIpUMeHeHHe. JKOJIoTMdYecKre TMpobsieMbl, CBsi3aHHble C OKcugoMm yriepoga (IV),
rurnoTe3a ria06anbHOTO TIOTEI/IeHUsT KIMMaTa, TTapHUKOBBIHN 3¢ (heKT. YTosbHast KUCI0Ta U e€ COJH, UX
(v3nueckrie M XUMHYECKHe CBOMCTBA, IOJlyueHHWe U IIpUMeHeHHe. KauecTBeHHasi peakuys Ha
KapboHaT-uoHbL. Vcrosb30BaHWe KapOoHAaTOB B ObITY, MejWI[MHe, MPOMBILLIJIEHHOCTH U CeTbCKOM
XO3SIUCTBeE.

[TepBOHauanbHbIe TIOHATHSI 00 OpPraHMUECKUX BelecTBaxX Kak O COeJMHEHUsIX yriepoja (MeTaH,
5TaH, S3TW/IeH, aleTWleH, 3TaHO/, [JVIMLEepPHH, YKCycHas KuciaoTta). I[IpupojHble HCTOYHUKU
yT7IeBOZOPOZAOB (Yro/ib, IPUPOAHBIA Ta3, HedTh), MPOAYKTHl UX TepepaboTku (0eH3WH), UX pOJib B
OBbITY ¥ MPOMBITILZIEHHOCTH. [ToHATHE 0 GMOIOrHUeCKH BaXKHBIX BeIleCTBAX: )KUpaX, Oe/kax, yriaeBojax
— M UX POAM B JKW3HM uesroBeKa. MarepuanbHOe e[UHCTBO OpPraHMUYeCKWX W HeopraHu4eCKUX
coeIMHeHU.



Kpemnuii, ero gusnyeckue U XMMU4eckue CBOWCTBA, Mo/yueHre U npuMeHeHue. CoelHeHus
KpemMHusi B mipupojie. O6iue mnpezcraBieHuss o6 okcuge KpemHusi (IV) U KpeMHHEBOM KHCJIOTe.
CuMKaThl, UX UCIO/b30BaHUe B OBITY, B POMBIIIEHHOCTH. Ba)KHelle CTPOUTe/TbHbIE MaTepPHaJIbl:
KepaMUKa, CTeK/Io, I1ieMeHT, 0eToH, kese300eToH. IIpobGsiemMbl 06e30MacHOTO  WCIIO/Ib30BaHUS
CTPOUTEJIbHBIX MaTepuasoB B ITOBCEJIHEBHOM >KU3HU.

Xumuueckuii 3kcnepumeHm:

u3yueHre 00pa3ljoB HeopraHUueCcKuX BeIeCcTB, CBOMCTB COJISTHOW KHWC/IOTHI, TpOBeJieHre
KaueCTBEHHBIX pPeakIMil Ha XJIOpPU/J-UOHBI W HaO/Mo/eHre TPU3HAKOB WX IIPOTEKAHUs, OIIBITHI,
oTpakatoljie ¢Gu3MUecKre M XHWMUUeCKHMe CBOMCTBa Ta/loTEHOB W WX COoeAuHeHUN (BO3MOXXHO
WCTIO/Tb30BaHHEe BU/IEOMATepPHA/IOB), O3HAKOMJIeHHMe C o00pa3laMi XJOpHAOB (Ta/IoreHHUIoB),
O3HaKOM/IeHWe C o0paslaMu Ccepbl U €€ COoeJUHEeHUsIMH  (BO3MOXKHO  KCII0/Ib30BaHUE
BUZIeOMaTepHasioB),  HabOroZieHWe  Tiporjecca  OOyr/IMBaHWS —~ caXapa 10,  JeMCTBUEM
KOHLIEHTPUPOBAaHHOW CEepHOM KHCJIOTHI, W3yUyeHHe XUMHUUYEeCKUX CBOWCTB pa30aB/ieHHOW CepHOM
KWCJIOTBI, TIDOBeZIeHHWe KauyeCTBEHHOW peakud Ha CynbdaT-noH W Hab/MofeHWe TIpU3HAKa eé
NIpOTeKaHusl, O3HAaKOMJIeHWe C (U3MYEeCKUMHU CBOWCTBaMU a3oTa, ¢ocdopa U HUX COeSUHEHUU
(BO3MO)KHO HCTIONb30BaHKE BU/leOMaTepuaioB), obpasliaMu a30THbIX U (ochopHbIX ya00peHui,
rojyyeHve, coOupaHue, pacrio3HaBaHWe U H3yueHHe CBOWCTB aMMHaka, TIpOBe/leHHe KaueCTBeHHbBIX
peakiiuii Ha UOH aMMOHUS U ¢ocdaT-UoH U H3yueHHe TMPHU3HAKOB UX MPOTeKaHUs, B3auMO/IelCTBUe
KOHL|EHTPMPOBAHHOM a30THON KUCJIOTHI C Me/bi0 (BO3MOJKHO MCIIO/b30BaHUe BHUeOMaTeprasoB),
v3ydyeHWe Mojesiell KPUCTA/UTMUeCKUX PpeIlIETOK anMasa, rpadwura, dysisepeHa, O3HAKOMJIEHUE C
MPOLIECCOM ~ aficOpOLIMM  PacTBOPEHHBIX BEILeCTB AKTMBUPOBAaHHBIM YIIEM U YCTPOWCTBOM
MpOTHBOra3a, MOJy4YeHHe, CoOMpaHWe, paclio3HaBaHWe W W3yuyeHHWe CBOMCTB YTJIEKUC/IOTO rasa,
NIPOBE/IEHHEe KAaueCTBEHHBIX peaklMii Ha KapOOHAT M CUIMKAT-MOHbI W H3yUeHHe TPHU3HAKOB HX
NpOTeKaHWsl, O3HAaKOM/eHWe C TPOAYKLMeM  CWIMKAaTHOM  TPOMBIILJIEHHOCTH,  pelleHue
SKCIepUMeHTasbHbIX 3a/lau 1Mo TeMe «Ba)kHelle HeMeTas/Ibl U UX COeJUHEHUSI».

Mertanibl M MX COeAMHEeHHs

OO011ast XapaKTepUCTHKa XUMHUUECKHUX 37IeMEHTOB — MeTaslyIOB Ha OCHOBAaHWU WX TIOJIOKEHUS B
[Teproauueckon cucrteMe XMMUYeCKHUX 31emMeHTOB [, V1. MengeneeBa u ctpoenust atomoB. CTpoeHue
MeTaslJIoB. MeTa/iueckasi CBA3b U MeTa/l/InvyecKass KpUCTa/UTnuecKasl peléTka. J/IeKTPOXUMUYeCKUI
psi, HampsbkeHWd MeTasuioB. ®u3nueckre W XUMHUECKHe CBOWMCTBa MeTayioB. OOImue cCriocoOs
noyueHust MeTas/uioB. [ToHsATHE 0 KOPPO3WM METa/I/IOB, OCHOBHBIE CIIOCOOBI 3aIlIUThl UX OT KOPPO3HH.
CrinaBsl (CTasib, UyTYH, JOPaTIOMUHUM, OpOH3a) U UX MPUMeHEeHHe B ObITY U MPOMBIIILIEHHOCTH.

[IlesiouHble MeTasuibl: MOJIOKeHUe B [leproanueckoil cucTeMe XUMHUUeCKUx 3jieMeHTOB /1. U.
MeHzienieeBa, CTpOeHME KX aTOMOB, HaxoXKJeHWe B mpupoje. @usnuueckre U XMMUUeCKUe CBOMCTBA
(Ha mpumepe HaTpusi U Kanusi). OKCUBI U THAPOKCHU/bI HAaTpUsi U Kanusi. [IpuMeHeHUe 1je0YHbIX
MeTaJIJIOB U UX COeUHEHHUH.

[[TeiouHO3eMebHBIE MeTa/UTbl MarHUM W KajbLUi: ToJoKeHWe B Ilepuoguueckor cucreme
XUMHUYeckux djeMeHToB [I. W. MenpeneeBa, CTpoeHWe MX aTOMOB, HaxXOX/eHHWe B TIPUPOJE.
dusnueckre U XUMUUeCKHe CBOMCTBA MarHus W Kajiblivs. BakHelillive coe/JuHeHUs Ka/ibLis (OKCH[,
TUIPOKCH/I, CoH). 2KECTKOCTb BOZIBI U CITOCOOBI €€ yCTpaHeHMsl.

AnmomuHMI: TIONOKeHHWe B Ilepuoguueckoll cucTeMe XWUMHUUecKuxX 3sieMeHToB [, U.
MeHzienieeBa, CTpOeHHe aTOMa, HaxoXJeHHWe B Tipupoje. Pusnmyeckue U XUMHUUECKUe CBOMCTBa
amoMuHUsI. AMQOTepHbIe CBOMCTBA OKCH/Ia U TUAPOKCH/A a/TFOMUHUSI.

Keneso: nonoxenue B Ilepuosuueckolt cucreMe xumMu4eckux 3nemeHToB [I. V1. MenpeneeBa,
CTpPOEeHHe aTOMa, HaxoXxJeHue B npupofe. dusnueckre U XMMUYeCKHe CBOMCTBA kese3a. OKCHUJBI,
ruipokcuibl U conm xkesesa (II) u »xenesa (II), ux cocras, CBOMCTBA U TIOJTyYeHUeE.

Xumuueckuii 3kcnepumeHm:



O3HaKoMJieHHe C oOpa3ljaMy MeTa/lJIoB M CIUIaBOB, WX (PU3MUECKUMU CBOMCTBaMH, U3ydyeHHe
pe3y/bTaTOB KOPPO3WM MeTa/l/ioB (BO3MOXKHO HCII0/Ib30BaHWe BHUEOMATepUasoB), OCOOeHHOCTel
B3aUMO/IEMCTBUSI OKCH/iA Ka/lbLiMsl M HaTpUsi C BOZOM (BO3MOXKHO MCIIO/Ib30BaHUe BU/ieOMaTeprasoB),
WCC/IeIOBaHUE CBOMCTB JKECTKOM BOJbI, MpoLlecca TOpPeHusl >Kene3a B KUCIOpPoZe (BO3MOXXHO
UCTO/b30BaHUe BHJeOMaTepuaioB), TMPU3HAKOB IPOTEKaHWs] KaueCTBEHHBbIX peaklUid Ha HWOHBI:
MarHusi, Kaablivsi, aTFOMUHUS, 1TUHKa, >kene3a (I1) u xenesza (III), meau (I1), HabmrojeHMEe U OMTUCAHKE
MIPOLIECCOB OKpAIllMBaHUs TJlaMeHH MOHaMM HaTpusi, Kanus WU Kajblivsg (BO3MOXKHO HCIIO/Ib30BaHUe
BH/leOMaTepUasoB), HcCcCiefoBaHHe aM(pOTepPHbIX CBOWCTB THAPOKCHJA aTlOMUHHS M THIPOKCHZA
L[MHKa, pelleHre SKCIIepUMEeHTAa/IbHBIX 3a/jau 1o TeMe «Ba)kHelI1e MeTasibl U UX COeIUHEHHs».

Xumus ¥ OKpyKawias cpeja

BeljectBa ¥ Marepuasnbl B TIOBCEJHEBHOW >KU3HM uyesioBeKa. besomacHoe WCrosib30BaHMe
BeIIeCTB ¥ XMMUUYECKUX peakiuii B ObITy. [TepBasi TOMOIIb TPY XMMUUYECKUX 0KOTaX M OTPaB/IEHUSIX.

XuMHUUecKoe 3arpsi3HeHHe OKpysKarolleld cpezbl (IpeesibHasi [OIMyCTHMas KOHL|eHTpaLys
BelecTs, ganee — [11K). Posib Xumuu B pellieHnu 3K0/IOTHUeCKUX 1pobieM.

Xumuueckuti 3kcnepumeHm:

n3yueHue 00pa3ljoB MaTepuasioB (CTEK/IO, CTl/IaBbl METAJUIOB, MOJIMMEepPHbIe MaTepUasbl).

MesicnpedmemHble ces3u

Peanuzaiusi MeXXTipeIMeTHBIX CBsi3el MPU U3yUeHUM XMMUM B 9 Kilacce OCYLeCTB/SeTCs yepes
WCTIOb30BaHHe Kak OOI[UX ecTeCTBeHHO-HAyUHBIX TIOHSITHM, TaK W TIOHSTHM, SIBJISTIOIIMXCS
CUCTEMHBIMHU [IJIs1 OT/e/IbHBIX TIPe/IMEeTOB eCTeCTBeHHO-HAayYHOT'0 IUK/Ia.

OOrmye ecTeCTBEHHO-HAayuUHble TOHSATHS: HAay4HbIA (DAaKT, THIOTe3a, 3aKOH, TeOpHs, aHaju3,
CHUHTe3, K/IaCCU(UKALUS, TTePUOJUUHOCTb, HaOM0/ieHre, SKCTIIepUMeHT, MOZie/TMpOBaHKe, U3MepeHue,
MO/ieJib, siB/IeHUe, TTapHUKOBBIN 3((deKT, TeXHOIOrvsl, MaTepuarbl.

du3nka: MaTepusi, aroM, 93JIeKTPOH, TIPDOTOH, HEWUTPOH, WOH, HYK/IWJ, W30TOIIbI,
PaIM0aKTUBHOCTb, MOJIEKYJIa, 3/IeKTPUUECKUI 3apsi[], TPOBOJAHUKY, TOJyPOBOJHUKHU, JUINEKTPHUKHU,
(doToa/1emMeHT, BelllecTBO, Ten0, OOBEM, arperaTHoe COCTOSITHME BeleCTBa, ra3, pacTBOp,
PacTBOPUMOCTb, KPUCTa/l/IMUeCKasi peliéTka, CriaBbl, (u3nuyeckre BeUUMHBI, eJUHULbI U3MepeHusl,
KOCMUYeCcKoe TIPOCTPaHCTBO, T/IaHeThl, 3Bé3/bl, CosHLIe.

buonorus: ¢dotocuHTe3, aAbixaHWe, Ouocdepa, SKOCUCTeMa, MHUHepa/bHbIe YA0OpeHwUs,
MHKDPO3/IeMeHTbI, MaKpP0O3/IeMeHTbI, TTUTaTe/IbHbIe BellleCTBa.

leorpadusi: armocdepa, rugpocdepa, MuHepasbl, TOpHble TIOPOAbI, TOJ€3HbIE HCKOIaeMble,
TOTJIMBO, BOJHbIE PECYDPChI



IVIAHUPYEMBIE ObPA3OBATEJ/IBHBIE PE3YJ/IbTATBI
JINMHHOCTHBIE PE3YJ/IbTATDBI

JINUHOCTHBIE pe3yJ/IbTaThl 0CBOEHHS TIPOTPAMMbI OCHOBHOTO 00111ero 06pa3oBaHust JOCTUTAFOTCS
B X0/le 00yueHHWs] XMMUHU B €JUHCTBe Y4eOHON U BOCIIMTATEe/ILHOW [IeSITeTbHOCTH B COOTBETCTBUHU C
TPaIULIMOHHBIMU POCCUMCKUMU COLIMOKYJIbTYPHBIMU UM [yXOBHO-HPABCTBEHHBIMU LI€HHOCTSIMU,
NPUHATBIMH B OOII[eCTBe TMpaBWIaMM W HOPMAaMU TIOBeIEHUS W CIOCOOCTBYIOT —TpoljeccaM
CaMOII03HAHUS, CAMOPA3BUTHS U COL[MA/IA3ALMUA 00yJaroIUXCsl.

JINYHOCTHBIE pe3yJIbTaTbl OTPA’KalOT OTOBHOCTh 00yUaroIUXCsi PYKOBO/CTBOBAThCSI CUCTEMOM
TIO3UTHBHBIX 1IeHHOCTHBIX OPWEHTAalMid M paclIMpeHue OIbITa [esiTeJTbHOCTU Ha e€ OCHOBe, B TOM
YKCJie B YaCTH:

1) maTpHOTHYECKOT0 BOCIIUTAHHUS:

1[eHHOCTHOTO OTHOIIIEHHS K OTEeUeCTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U HayYHOMY
Hac/eIut0, TIOHMMaHWs 3HAUeHWs XUMHUECKOM HayKH B JKM3HM COBPEMEHHOro OOIIecTBa,
CMIOCOOHOCTH BJIa/IeTh [JOCTOBEpHOW HWH(OPMAalMell O TepeloBbIX [JOCTH)KEHUSIX W OTKPBITHSIX
MHUDPOBO# 1 OT€UeCTBEHHOW XMUMHH, 3aWHTEPeCOBAaHHOCTH B HayUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U
o0I111ecTBa;

2) rpak/JaHCKOr0 BOCTIMTAHUSA:

Tpe/ICTaB/ieHdsT O COLMAJbHBIX HOPMAax M TIpaBWIaX MEXIMYHOCTHBIX OTHOILEHWH B
KOJI/IeKTVBe, ~KOMMYHUKATHBHOW  KOMITETEHTHOCTH B  OOII[ECTBEHHO  TIONe3HOH, yueOHO-
WCC/Ie/IOBaTe/TbCKOW, TBOPUYECKOW U JIPYTMIX BUJAX [1esTe/IbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOHM [IeATe/IbHOCTA TIPU BBITIOJTHEHUH Yy4ueOHBbIX, ITI03HABaTe/bHBIX 3a/jau, BBIMOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUM yueOHBbIX TMPOEKTOB, CTPEMJIEHHS K B3aUMOITIOHMMaHHIO U
B3aMMOIIOMOIIIU B TIpOLiecce 3TOM yueOHOMN AesTe/lbHOCTH, TOTOBHOCTU OLleHUBATh CBOE TOBeZieHne 1
TIOCTYTIKK CBOMX TOBApHILEH C TO3WL[MM HPABCTBEHHBIX U IPABOBLIX HODM C YUETOM OCO3HAHHS
T10C/1e/ICTBUM MOCTYTIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMA:

MHPOBO33peHYeCKHe TMPe/ICTAB/IeHUs] O BeIeCTBe U XUMHUYECKOW peaklud, COOTBETCTBYIOIIVE
COBPEMEHHOMY YDOBHIO Pa3BUTHSI HAayKM W COCTaBJISIOIIME OCHOBY /JIs1 TIOHMMAaHHUSI CYIITHOCTU
HAay4YHOM KapTUHBI MUpa, Tpe/ACTaB/leHUs 00 OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHS TIPUPO/BbI,
B3aMMOCBSI3SX UesioBeKa C PUPOJHOM Cpe/Ioi, O poJid XUMUU B TTI03HAHUM 3THUX 3aKOHOMEPHOCTel;

Mo3HaBaTe/lbHble MOTHBLI, HarpaB/ieHHble Ha TI0/iyueHHe HOBBIX 3HAHUW TI0 XHMHUH,
HeoOXo/MMble /i OObsCHeHWs HaO/IOZ@eMbIX TIPOLIECCOB W SIBJIeHWHM, I103HaBaTebHOM,
WHGOPMAL[MOHHON W UMTaTebCKOW KYJIbTYPhl, B TOM UYHC/e HABBIKOB CAaMOCTOSTENbHON PabOThI C
yu4eOHbLIMM TeKCTaMH, CIIPABOYHOM JIUTEpaTypod, MAOCTYITHBIMH TeXHUUEeCKUMH CpeACTBaMHU
WH(POPMALIMOHHBIX TEXHOIOTU;

WHTepeC K OOy4YeHHWI0O U TIO3HAHHWIO, J/0003HATENBHOCTh, TOTOBHOCTb U CHOCOOHOCTh K
camMo00pa30BaHMI0, TPOEKTHOM W WCC/Ie/0BaTebCKON JeaTeIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HarpaB/IeHHOCTH U YPOBHSI 00yueHUs B Ja/ibHEHIIeM;

4) bopmupoBaHHs KyJIbTYPHI 3i0POBbHA:

0CO3HaHUe 1IeHHOCTH >KWU3HU, OTBETCTBEHHOI'O0 OTHOLLEHUsI K CBOEMY 37I0POBbIO, YCTAaHOBKU Ha
3[J0POBbIM 00pa3 KU3HU, OCO3HAHWe T0C/Ie/ICTBUI U HeTIpUsATHE BPeHBIX MPUBbIUEK (yIOTpeOieHus
alIKOTOJIs, HApKOTHUKOB, KypeHUs), HeoOXOAUMOCTH COOo[eHUss TpaBui 0e30MacHOCTA TpH
oOpallleHnU C XUMAYeCKUMH BellleCTBaMU B OBITY W peaslbHOM »KH3HU;

5) TPyAOBOr0 BOCIIUTAHUSA:



VHTepeC K MPaKTUUeCKOMy U3yueHuto Tipodeccuii U Tpy/ja pa3iMuHoOro po/ia, yBakeHue K Tpyay
U pe3yJibTaTaM TPY/I0OBOU /leATebHOCTH, B TOM UKC/Ie Ha OCHOBe MpHUMEeHEeHUs TIpe/IMeTHbIX 3HAaHUMN
10 XMMWH, OCO3HAHHBINA BbIOOP WHUBHU/Iya/IbHOW TPAeKTOPUM TPOZO/DKEHUS 00pa30BaHUs C YUETOM
JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTM K XMMWH, OOIIIeCTBEHHBIX WHTEPECOB U TOTPeOHOCTEH,
yCTelHoW npodeccMoHaMbHON JeSTe/IbHOCTU U Pa3BUTHSA HeOOXOJUMBIX yMeHWM, T'OTOBHOCTb
aZlanTUPOBAThCs B TIPO(heCcCUOHAILHOM Cpeie;

6) 3K0/1I0rMUecKoro BOCIMTAHUA:

9KOJIOTHUECKHU 1le/iecoo0pa3Hoe OTHOIIeHWe K TIPUpoJie KaK WCTOUYHUKY JXM3HM Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHUS, TOHMMaHHe IIeHHOCTH 3/0pOBOro W 0Oe3omacHoro obpa3a »KU3HH,
OTBETCTBEHHOE OTHOIIIEHHEe K COOCTBEHHOMY (DM3UUECKOMY W TICMXHUECKOMY 3/I0POBBbIO, OCO3HaHME
1[eHHOCTU COO/MIO/IeHus TpaBW/l 0e30TacHOTO TMOBEeZIEHUs] TP paboTe C BelleCTBaMH, a TaKXe B
CUTYaL[USIX, YTPOKAIOIIUX 3/[0POBBIO U XKU3HU JIIO/IeH;

CIIOCOOHOCTH TIPUMEHATh 3HAHUS, T0/lyuyaeMble TIPU M3yUeHWW XUMHHM, /I pellleHus 3ajiad,
CBsI3aHHBIX C OKPY’Karolllel TPUPO/IHOM CpeJioH, [I/isl TIOBBILLIeHHsT YPOBHS KO0JIOTMUeCKOU KYJIbTYPHI,
0CO3HaHUsI T7I00aJBPHOTO XapakKTepa 3KOJ0TMYecKMX Ipo0sieM U MyTed WX pellieHus MOCPe/CTBOM
METO/I0OB XWMHUH, SKOJOTMUECKOTO MBbILIIeHUs, YMeHUs] PYKOBO/ICTBOBATLCS UM B T03HaBaTeIbHOM,
KOMMYHHMKAaTUBHOU Y COLIMA/IbHOY IIPAKTHKeE.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B cocraBe weTtanpeAMeTHbIX pe3yabTaTOB BBIJIESIOT 3HAuUWMble /i (OPMHUPOBaHUS
MHUPOBO33peHUs1 00IljeHayuHble TIOHATHSI (3aKOH, Teopus, MPHUHLUI, TUIOoTe3a, (akT, CUCTeMa,
TIPOL[eCC, IKCTIEPUMEHT U [IPyroe.), KOTOPbie HCIIO/Ib3YIOTCS B €CTeCTBEeHHO-HaYUHBIX yueOHBIX
rpefMeTax W TO3BOJISIIOT Ha OCHOBE 3HAaHWWM M3 3TUX MNpeaMeToB (OPMUDOBATh Mpe/CTaB/leHUE O
1[e/IOCTHOM HAy4yHOW KapTWHe MHpa, W YHUBepCalbHble yueOHble [elcTBUsI (TI03HaBaTesbHbIE,
KOMMYHHUKaTUBHbIe, PETY/IATUBHBIE), KOTOpble o00ecrieunBaOT (OpPMHUPOBaHHWE TOTOBHOCTH K
CaMOCTOSITe/TbHOMY TJITAHMPOBAHUIO U OCYIIIeCTB/IEHUIO YUeOHOM /IeATeTbHOCTH.

ITo3HaBaTe/bHBbIE YHUBEpPCAIbHbIE yYeOHbIe JeiCTBUS

ba3oBble loruyecKue JefcTBUsA:

yMeHUsI WCTI0/Ib30BaTh MPHUEMBI JIOTMUECKOTO MBIIIeHHSI TIPY OCBOEHWM 3HAHWM: PacKpbIBATh
CMBIC/T XUMHUYECKUX TOHSATHH (BBIJE/NATh UX XapaKTepHble TIPU3HAKH, YCTaHaBIMBaTh B3aWMOCBSI3b C
JPYTUMH TIOHSITUSIMU), MCITIO/b30BaTh TIOHATHS AJii OOBSICHEHHSI OT/e/NbHBIX (DaKTOB W SIBJIEHUH,
BbIOMpAaTh OCHOBaHWS W KPUTEPUU [/ KaacCU(UKALUM XUMHUYEeCKUX BeIIeCTB U XUMHUECKUX
peakivii, yCTaHaB/MBaTh TPUYMHHO-C/IE[ICTBEHHbIE CBSI3M MEXIy OObeKTaMH HW3yueHWsl, CTPOUTH
JIoTUYecKue paccyxjaeHusi (MHAYKTUBHbIe, [leAYKTWBHble, T0 aHajJOTUM), [leflaTb BBIBOJLI U
3aK/IIOUeHUs;

yMeHHe TpUMEHSITb B TIpollecce TIO3HAHUSI TOHSATUS (TIpeMeTHble U MeTarpeAMeTHLIE),
CUMBOJIMYeCKHe (3HAaKOBble) MOZe/id, WCIO/Mb3yeMble B XHWMHH, MpeoOpa3oBbIBaTh IITMPOKO
TIpUMeHsieMble B XWMWH MOJe/ibHble TIpe/CTaB/eHUs — XUMHAYEeCKHH 3HaK (CUMBOJI 3/ieMeHTa),
xUMudeckasi hopMysia U ypaBHeHHe XUMUUeCKOUM peakiuy — TIPU PellleHnH yueOHO-TI03HaBaTeIbHbIX
33/ja4, C yu6TOM S5THUX MOJEeJbHBIX TpeJCTaBleHHUM BbISIBISTh U XapaKTepu30BaTh CYLECTBEHHbIE
TIPU3HAKU M3y4aeMbIX 00ObEKTOB — XMMUUECKUX BeIleCTB U XUMHUYEeCKUX Peaki[UH, BBISB/IATH 00IHe
3aKOHOMEpPHOCTH, TIPUUMHHO-C/Ie[ICTBEHHbIe CBSI3W W TPOTHMBOPeUMsi B H3ydyaeMbiX Tpolieccax u
SIB/IEHUSIX.

Ba3oBble ucciegoBare/1bCKue JeUCTBUA:

yMeHUe UCTI0/Ib30BaTh MOCTaB/eHHbIe BOTIPOCHI B KaueCTBe MHCTPYMEHTa T03HaHMUSI, a TakKe B
KauecTBe OCHOBBI [ijisi (hOPMUPOBAHUSI TUITOTE3bI TI0 TIPOBEPKE IIPaBUIBHOCTH BbICKA3bIBA€MBIX

CY>K/leHUM;



npuobpeTeHWe OMbITa TI0 TUTAHUPOBAHWIO, OpTaHW3al[iM W TIPOBEJIEHUI0 YUEeHHUUeCKUX
JKCIIEPUMEHTOB, yMeHHe Ha0/oaTh 3a XO/I0M IpoLiecca, CaMOCTOSITeJTbHO TIPOTHO3UMPOBAThH €ro
pe3ynbTar, (OpMy/aMpoBaTh 0000IL[eHHsT W BBIBOALI T0 pe3y/bTaTaM IPOBEJEHHOTO OIbITa,
WCC/IeJOBaHMsI, COCTaBJ/IATh OTUET O TIPO/e/IaHHOM paboTe.

Pa6ota c uadopmarueii:

yMeHHe BbIOMpaTh, aHAJM3UPOBaThb U MHTEPIIPETHPOBaTh MH(OPMALIMIO Pa3/UYHbIX BUJIOB U
(¢opM mpezcTaB/ieHUs, TOJyyaeMyl0 W3 pasHbIX WCTOYHHMKOB (HAay4HO-TIOIMYJISIPHAs JIATepaTypa
XUMUYECKOTO COJIep)KaHUs, CIPaBOYHbIe T0COOUs, pecypchl VIHTepHeTa), KPUTUYECKU OIIeHHWBAaTh
TIPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO MH(POPMALIHIO;

yMeHHe TIPUMEHSITb pa3/iyHble MeTOZbl W 3arpochl TMpU ToucKe W oTbope MHMoOpMaLWu U
COOTBETCTBYIOIIUX [JaHHBIX, HEOOXOJWMBIX [/isi BBITIOJHEHUs] Yy4eOHbIX W T03HaBaTebHBIX 3a/au
OTpeZie/IEHHOTO THUMa, TpuoOpeTeHHWe OMbiTa B 00/IaCTM  UCMO/Ib30BaHUSl  MH(MOPMAL[MOHHO-
KOMMYHHUKATUBHBIX TEeXHOJIOTWM, OBJiajieHue KYJIbTYPOM aKTUBHOI'O WCIIONb30BAHUSI Pa3TMUHBIX
TIOMCKOBBIX CHUCTEM, CaMOCTOSITE/IbHO BhIOMPATh ONTUMAa/bHYI0 (opMy rpejcTaBieHus: UHGOpMaIU
Y WITFOCTPUPOBATh pelllaeMble 3aJjaud HecJI0)KHBIMU CXeMaMH, JuarpaMMaMH, JpyruMu (opmMamu
rpadMKu U UX KOMOWHAIUSAMU;

yMeHHe WCIOb30BaTh U AaHAIM3UPOBATh B TIporiecce y4eOHOW U WCC/Ie[0BaTeIbCKOU
JiesTe/TIbHOCTU UH(OPMALMIO O B/IMSHUM MPOMBIIIJIEHHOCTH, Ce/IbCKOTO XO035MCTBa U TPaHCIIOpTa Ha
COCTOsIHUE OKDPY>Katolleil MPUPOJHOM Cpe/ibl.

KoMMyHMKaTHBHBIE YHUBepCa/IbHbIe yUeOHbIe JelCTBUS:

yMeHMs 3aJjaBaTh BOTIPOCHI (B XOe Juanora v (Wau) AUCKYCCHH) TI0 CYIIecTBY 06Cy»K7aemMoit
TeMbl, JOPMYIMPOBaTh CBOM IPe/I/I0XKeHHsI OTHOCHUTE/ILHO BBITTOJIHEHUS TIPe//I0KeHHOU 3a/laui;

yYMeHHs1 TIPe/ICTaB/IsTh TOJyueHHbIe pe3yJ/bTaThl MO3HaBaTe/NbHOW JeATeTbHOCTH B YCTHBIX U
MMMCbMEHHBIX TEKCTaXx; /le/laTh TPe3eHTAINI0 Pe3y/IbTaTOB BBIMOJHEHUS XUMHUECKOTO KCIIepUMEeHTa
(s1abopaTopHOTO OMBITa, 71A0OPAaTOPHOW PAabOTHI TIO WMCC/AEOBAHUIO CBOWCTB BeIECTB, yueOHOTrO
TIPOEKTa);

yMeHHUsI yueOHOTO COTpY/HHUUECTBA CO CBEPCTHUKAMM B COBMECTHOW TIO3HABaTe/JbHOW U
WCC/IeJOBaTe/IbCKOM /IeATe/bHOCTH TIPY pellieHnH BO3HUKAIOIIMX TPOo0/ieM Ha OCHOBe yuéra 00ImmX
WHTEepPecoB U COTJIaCOBaHUS TMO3ULMKA (00CyXJeHUs, O0OMeH MHEHHUSIMH, «MO3TOBble ILTYpPMbD»,
KOOD/IMHALIUsSI COBMECTHBIX eWCTBUM, Orpe/iesieHHe KpPUTepHeB I0 OIleHKe KauecTBa BBINIOJHEHHOM
paboThI U ApyTHe).

PeryisiTuBHBIE YyHUBepPCa/IbHbIE YUeOHbIe JeHCTBHA:

yMeHHEe CaMOCTOSITEIbHO OIPeesiATh Led  JIesITeJTbHOCTH, TJIAHUPOBaTh, OCYILECTBJISATh,
KOHTPOJIUPOBATh U TIPU HEOOXOAMMOCTH KOPPEKTHPOBaTh CBOKO ZeATe/NbHOCTb, BHIOMpaTh Haubosiee
3¢ dekTHBHBIE CTIOCOOBI pellleHus] yueOHBIX M TIO03HABaTeIbHBIX 3aflay, CAMOCTOSITE/IbHO COCTABJISTh
WIA KODPEKTHPOBATb TMpe//I0XKeHHbI aaropuTM JIeHCTBUM TMPU BBINNOJHEHUH 3a/laHUi C y4EéTOM
TOJTyyeHHs] HOBBIX 3HaHUM 00 wu3ydyaeMbIx O0OBEKTaX — BelljeCTBaX M peaklUsX, OLeHUBATb
COOTBETCTBHE TIOyYeHHOI'0 pe3yJibTaTa 3asiBJIeHHOMW L/, YMeHHe WCII0b30BaTh U aHAIU3UpPOBATh
KOHTEKCTHI, TIpe/ijlaraeMbie B YCIOBUM 3a/JaHUM.

INMPEAMETHBIE PE3YJ/IbTATbBI

B cocraBe TIpegMeTHBIX pe3y/JbTAaTOB [0 OCBOEHUIO O00SI3aTeNIbHOTO  COJIep>KaHMUS,
YCTaHOB/IEHHOTO  JlaHHOW  (QefepanbHON  paboueli  MporpamMmol,  BBIZIEJSIFOT:  OCBOEHHbBIE
00y4JaroIyMUCs Hay4yHble 3HaHWs, YMEHHUs W CriocoObl JelCTBUM, criequduueckye AJsi TpeMeTHON
obmactu «XuMUs», BUZBI [AEATETHHOCTH TI0 TIOJYYEHWI0 HOBOTO 3HAHWs, €ro WHTeprpeTalyy,
nipeoOpa30BaHUI0 U IPUMEHEHUIO B Pa3/IMYHbIX YUeOHBIX U HOBBIX CUTYaLUsIX.



K koH1ly 00yueHusi B 9 KJ1acce rpeiIMeTHbIe Pe3y/ibTaThl HAa 6a30BOM YPOBHE /I0/KHBI OTPaXKaThb
cpopMUPOBAHHOCTD y 00YUAIOILIMXCS YMEHHA:

PAaCKpbIBaTh CMbBICJT OCHOBHBIX XUMHWUECKUX TIOHATUM: XUMHUUYECKUH 3JIEeMEHT, aToM,
MoJieKyJla, WOH, KaTWOH, aHUOH, TPOCTOe BeIeCTBO, C/I0XKHOe BeleCTBO, BaJeHTHOCTb,
3/IeKTPOOTPULIATE/TLHOCT, CTelleHb OKUC/eHMs, XUMUUecKasi peakiius, XUMHUecKasi CBSI3b,
TerioBoK  3pdeKkT peakiyyd, MOIb, MOJIAPHBIA 00BEM, PACTBOP, 3TEKTPOJIUTHI,
HE3JIeKTPOJIUThI,  37IeKTPOJIUTAYeCKass  AWCCOLMAlUsi, peaklUdd HOHHOTO  OoOMeHa,
KaTajM3aTtop, XWMWYecKoe paBHOBecue, oOpaTuMmble U HeoOpaTWMble  peaKLUH,
OKUCJIUTeTbHO-BOCCTAHOBUTE/IbHBIE PeaKlUU, OKWUCIUTe/b, BOCCTAHOBUTE/b, OKUC/IEHUe U
BOCCTaHOBJIEHUe, a/lI0TPOnus, aM(OTepHOCTb, XMMHUUeCcKasi CBsi3b (KOBaJleHTHasi, MOHHas,
MeTa/ulnyecKast), KpUCTa/uliueckasi pelléTKa, KOpPpO3Wsi MeTasIoB, CIUIaBbl, CKOPOCTb
XUMHUUECKOUW peakiu, Tipeie/lbHO AomycTuMast KoHijeHTpauus [1/1K BerecTBa;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX TTOHATHM U MPUMEHSITh 3TH TTOHATHS
TIPU OMMCAHUU BeLeCTB U UX MpeBpallleHn ;

WCTI0JIb30BaTh XMMUUYECKYH0 CUMBOJIMKY [/l COCTaB/ieHHsi (hOpMyJ/ BeleCcTB U ypaBHeHUM
XUMHYECKUX PeakLyi;

oTpe/ie/isiTh BaJIEHTHOCTh W CTereHb OKWCIeHUS XUMUYECKUX 3/IeMEHTOB B COeJMHEHHUSIX
pa3/IMYHOro COCTaBa, MPUHAJJIeXHOCTb BeIeCTB K OIpe/ieIHHOMY K/IacCy COeMHeHUH IO
dbopMysiaM, BHJ XUMUYeCKOW CBsi3M (KOBajieHTHas, WOHHasi, MeTa//inueckas) B
HeopraHMuecKux COeJIMHeHUsIX, 3apsifi MOHA 0 XUMHUYecKod (opmysie, xapakTep cpe/ibl B
BOJHBIX pacTBOpax HEOPraHUUeCKUX COeJUHEHWM, TUM KPUCTA/UTMUECKOW PpeIéTKH
KOHKDETHOI'O Bell|eCTBa;

packpeiBaTh cmbica Ilepuoanyeckoro 3akoHa [. V1. MeHpeneeBa ¥ [JeMOHCTPUPOBATbL €r0
TIOHMMaHKe: OTMCHIBAaTh M XapaKTepu30BaTh Tab/uuHyr dopmy [leproanyeckol CUCTEMBI
XUMUUECKUX 3/IeMEHTOB: pa3/MuaTh TOHATHSI «TJlaBHas TMoArpymnmna (A-rpynma)» u
«nobouHast moxarpynmna (B-rpymnma)», wMasmbie W OosibIlve  TIEpUOJBI, COOTHOCHUTh
0o003HaueHUs, KOTOpble WMEIOTCS B TEpUOAMYECKOW Tabsuie, C  UMCIOBBIMHU
XapaKTePUCTUKAMHU CTPOEHUsSI aTOMOB XUMHUECKHUX 3JIEMEHTOB (COCTaB U 3apsif sipa, odijee
YKUCI0 3/eKTPOHOB U pacripefie/ieHe WX TI0 3/eKTPOHHBIM C/I0siM), OOBSCHSITH OOIIMe
3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB 3/IEMEHTOB U UX COeJUHEHUW B Mpejesiax MajbIxX
MepPUO/IOB 1 TJIaBHBIX MOATPYNI C yU8TOM CTPOEHHSI UX aTOMOB;

K/IacCU(PUIMPOBaTh XUMHUUECKWe SeMeHTbl, HeOpraHWuyeckre BelecTBa, XWUMHUUYeCcKue
peakiuu (110 YMCIY U COCTaBYy Y4YaCTBYIOLMX B peakly BellecTB, M0 TeryioBoMy 3¢hdeKTy,
T0 U3MEeHEeHUI0 CTereHel OKUC/IeHUs] XUMHUUYeCKUX 37IeMEeHTOB);

XapaKTepr30BaTh (OMUCHIBATh) 00IIMe U CrielUbUIeCcKre XUMUUECKHe CBOWCTBA MPOCTHIX U
C/IOKHBIX BeIl[eCTB, TIOATBEP)KJasi OIMCaHWe TpUMepaMM MOJIeKYJISIPHBIX U HMOHHBIX
ypaBHEHH COOTBETCTBYIOIIMX XUMHUUECKUX PeaKi[uii;

COCTaB/ISITh yPaBHEHUsI 3JIEKTPOIUTUYECKOM [JUCCOLMAl[iK KHUC/OT, Ie/ioueid U Ccosel,
TOJIHBIE W COKpAI[éHHble ypaBHEHWs peaki[iii MOHHOTO OOMeHa, ypaBHEHHsSI DeaKLWH,
MO/ITBEPXK/JAIOLIMX CYLeCTBOBAaHWE TeHeTHUeCKOW CBSI3W MeXXJy BellecTBaMU DPa3IhyHbIX
KJ1aCCOB;

pacKpbIBaTh  CYIIHOCTb  OKUCJ/IMTE/IbHO-BOCCTAHOBUTE/IBHBIX — peakluil  MOCpeCTBOM
COCTaBJIeHUsI IEKTPOHHOTO OasaHca ITUX peaKLHii;

TPOrHO3UPOBaTh CBOMCTBA BeIIECTB B 3aBUCUMOCTH OT WX CTPOEHHUs, BO3MOKHOCTH
MPOTeKaH!sI XUMUUeCKHX TpeBpallleHri B Pa3/IMUHBIX YCIOBUSX;



®  BBLIUMC/STh OTHOCUTE/IbHYI0 MOJIEKY/ISIDHYIO U MOJISIDHYIO MacChl Bell[eCTB, MaCCOBYIO /I0JTHO
XUMUYECKOT0 371eMeHTa 1o (opMyJie CoeJUHEeHHsl, MaCCOBYIO [IOJIFO BelllecTBa B pPacTBOpe,
TIPOBO/IUTH PACUéThI 110 YPABHEHUIO XUMUUEeCKOW peakiuy;

e coOoaaTh TIpaBu/Ia MOJIb30BAHUSI XUMUUECKOU MOCY/I0U 1 1abopaTopHbIM 000pYZOBaHUEM,
a TaKkKe TIpaBW/a oOOpallleHUss C Bel[eCTBAMH B COOTBETCTBUM C WHCTPYKLUSMH I10
BBITTOJIHEHUIO 1a00pPaTOPHBIX XMUMWYECKUX OIbITOB 110 TIOMYyYeHWI0 U COOMpaHUIO
ra3000pa3HbIX BelllecTB (aMMHaKa U yTeKUC/I0ro ra3a);

® TIPOBOAWTL peakKluM, TMOATBepXKJAarol[e KaueCTBEHHBIM COCTaB pa3/MUHbIX BeleCTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpomMu-, HoauA-, KapOoHaT-, hocdar-, cunmkar-,
cynbaTr-, TUJPOKCU[-UOHBI, KaTHOHbl AMMOHHS M HWOHbl M3yUEHHBIX MeTaslIoB,
TIPUCYTCTBYHOILIME B BOAHBLIX PACTBOPaX HEOPTaHUUECKHX Bell|eCTB;

® TIpUMEHSATb OCHOBHBIE OTEpallid MbICIUTETLHONW [1eATeTbHOCTH — aHa/lu3 W CUHTe3,
CcpaBHeHHe, 000011leHre, CHCTeMaTU3alluio, BLISIBJIeHWe TIPUUMHHO-C/IeJCTBEHHBIX CBS3eM —
JJ1s1 U3yueHusl CBOMCTB BeIeCTB U XMMUYECKUX peaklyii, eCTeCTBeHHO-HayuHble MeTO/bl
Mo3HaHUsI — HaOJoZieHre, W3MepeHUe, MOZeUPOBaHNe, SKCIIePUMeHT (peasbHbI U
MBIC/IEHHBIN).

Opranmaunﬂ HpOEKTHOﬁ n I/ICCJIEI[OBEITEJII)CKOI‘/’I AEATEC/IBHOCTH yUYalllUXCH

ITpoekTHas uccesoBaTe/IbCKast AesATebHOCTb YUalljuXcs IPoIrcaHa B CTaHapTe 00pa3oBaHusl.
[TporpaMMBbl BCex IIKOJIBHBIX IpeMeTOB OPUEHTHPOBAHbI Ha JJaHHBbIA BUJ, AedaTebHOCTU. [IpoekTHas
JlesTe/IbHOCTb y4allliXCsl CTAHOBUTCS BCce Oosiee akTya/lbHOM B COBPeMeHHOM Mejaroruke. 11 3To He
CJ/Iy4aliHO, Belb IMEHHO B TPOIiecce TPaBUIbHOM CAMOCTOSATE/IbHOM PaboThl HaZ, CO3/laHUEM ITPOeKTa
Jydllle BCero (opMHpyeTcs KyJbTypa YMCTBEHHOIO TpyJa YUYeHHMKOB. A [OBceMeCTHas
KOMITBIOTEpPH3aLvsi TI03BOJIsIeT KaKJOMY yuHTeno Oosiee TBOPUECKH MOAXOAWUTH K pa3paboTke CBOWX
YPOKOB, a TaKXe cJenaTb obOpa3oBaTe/bHBIM Ipoljecc Oojiee HMHTEpeCHbIM, pa3HOOOpasHbIM U
COBpEMEHHBIM.

VHCTpYyMEHTOM [OCTW)KeHUs IUIaHUPYeMbIX JIMUHOCTHBIX, MeTalpegMeTHbIX U IIpeJMeTHbIX
pe3yJ/ibTaToB SIBJISIFOTCS yHUBepca/ibHble ydeOHble AelcTBUsA. J((GEeKTUBHBIM METOJOM CHUCTEMHO-
J,esiTe/IbHOCTHOI'O TI0X0/a SIBJ/IsIeTCsl [IPOeKTHast [esiTe/IbHOCTb.

[TpoekTHast 1eSITeIbHOCTB SIB/ISIETCS] YaCThbI0 CAaMOCTOSITeTbHOW PaboThl yuarmxcs. KauecTBeHHO
BBIITOJIHEHHBIN NIPOEKT — 3TO [03TanHoe IIaHUpOBaHue CBOMX [JeMCTBUM, OTC/Ie)KUBaHHe pe3y/IbTaToB
cBoeil paboTel. [IpoekT — BpeMeHHasi Iie/leHarpaB/ieHHas! 1esiTe/IbHOCTh Ha TMOy4YeHHe YHUKATbHOTO
pesyJbTaTa .

Ilenb mpOEKTHO-UCC/IEA0BATENbCKOW JesSTeJIbHOCTH ydaluxcsl B paMkax HOBbIx PI'OC:
(opMypoBaHre YHUBEpCAIbHbIX YueOHbIX AelCTBUM. VIcronb3oBaHUe MPOEKTHO-MCC/Ie0BaTebCKOM
JlesiTe/IbHOCTY Ha YpOKax M BO BHEYDOUHOM [1eATe/IbHOCTH SIB/SIETCS CPeJCTBOM (POPMHPOBaHUS
YHHBepCa/lbHbIX YUeOHbIX /1efiCTBUI, KOTOpbIE B CBOIO OUepe/ib:

* 00ecreunBarOT yyJaliemMycsi BO3MOKHOCTb CaMOCTOSITE/TbHO OCYILECTB/ISTh AeSITe/TbHOCTb YUeHHUS,

® craBUTh yueOHble I|eJIM, MCKaThb M MCII0/b30BaTh HeOOXOAMMBblE CpeACTBAa M CIIOCOOBI MX
JIOCTYDKeHUS,

® yMeTb KOHTPOJIMPOBATh U OLIeHUBATh YUeOHYIO [|esITelIbHOCTb 1 ee pPe3y/IbTaThl;

® (CO37Al0T YyC/IOBUSL PasBUTHS JIMYHOCTU U ee CcaMOpeasn3aliii Ha OCHOBE «yMEHMS YUUTHCSI» U
COTPY/[HUYATh C B3POC/IBIMUA U CBEPCTHUKAMU.
YMeHue yuuTbCs

® obecrieurBaeT JIMUHOCTU FOTOBHOCTb K HeIpepbIBHOMY 00pa30BaHUIO, BBICOKYIO COLIMA/TBHYIO U
npodeCCHOHATBHYIO MOOM/IBHOCTB;

® obecrieunBaroOT yCIIelIHOe YCBOeHHe 3HaHWM, yMEeHUI 1 HaBbIKOB;

* (opmHupoBaHHNe KapTUHBI MUPA, KOMITETEHTHOCTeH B /IF000i TIpeIMeTHOM 00/1aCcTH TIO3HAHUSI.



K Ba)KHBIM I0JI0’KUTE/TBbHBIM (paKTOpPaM NPOEKTHOM [1esiTe/TbHOCTH OTHOCSITCS:

® [IOBBILLIEHWE MOTHBALMU yUallliXCs TIPY PellleHnH 3a/1ay;

®  pa3BHUTHE TBOPUYECKUX CIIOCOOHOCTEN;

® CMellleHHe aKllieHTa OT MHCTPYMEHTAa/IbHOTO M0/IX0/la B PeLleHUH 33/iau K TEXHOJIOTUUeCKOMY;

* (opmHpoBaHKe UyBCTBA OTBETCTBEHHOCTH;

® CO3/laHMe yCJIOBUM JI/Is1 OTHOLLIEHUM COTPYAHUUECTBA MEX/Y YUUTEIEM U yUaluMCs .

OcHOBHOM mpuHLMIT  paboTbl B  YC/IOBUSIX TIPOEKTHOM  [JIesITeTIbHOCTM —  OTleperkarolljee

CaMOCTOsITe/TbHOe 03HAKOMJIeHHE IIKOJIbHUKOB C Y4eOHbIM MaTepuasioM 1 KOJUIEKTUBHOe 00CyjeHre
Ha YpOKax IMOoJIyYeHHbIX pe3y/bTaToB, KOTOPble 0()OPMJISIIOTCSL B BU/le OTpefiesieHui U TeopeM. B 3Tom
C/lyyae ypOK TOJHOCTbIO yTpauMBaeT CBOM TPaJMLMOHHble OCHOBAHHWSI U CTAHOBUTCS HOBOU (hopMoii
00I11leHUsT yUrTesIsl M YUaIUXCsl B T/IaHe TIPOU3BO/ICTBA HOBOT'O /I/Is1 YUeHUKOB 3HAHUSI.

TuMbI 3a]JaHUH, TIpe/ijlaraeMbIX YUeHHKaM B X0/ie MPOeKTa:

® [paKTUUeCKWe 3a/aHusi (M3MepeHHus, uepueHHss C T[IOMOII[bI0 UEPTEXKHBIX HHCTPYMEHTOB,
paspe3aHusi, crubaHusi, pUCOBAHUS U [Ip.)

® [IpaKTHYeCKHe 3a/lauM — 3a/lauM TIPUK/IaJHOTO XapaKTepa;

e npobsieMHbIE BOMPOCH], OPHEHTHPOBAHHbIE Ha (OPMMPOBAHHE YMEHWM BbIJIBUraThb TMIIOTE3bI,
00BSICHATD (haKThl, 000CHOBLIBATH BLIBO/IbI;

® TeopeTHUeCKHe 33/laHHs Ha MOMCK M KOHCIIEKTUpPOBaHKe MH(MOpMAaIUH, ee aHa/IU3, 0000IeHre 1
T.IL;

® 3a/1auM - COBOKYITHOCTb 3a/laHUi Ha UCIIO/Ib30BaHUe OOIIMX /ST HUX TeOPETUUYECKUX CBEJIeHHH.

OCHOBHBI€ 3Tarbl OpraHU3aly MPOEKTHOU AeATeTbHOCTH YUaIUXCs .

1. TloaroTroBKa K BBINOJHEHHUIO TIpoeKTa (popMupoBaHue Py, BeiZaua 3aaHuid. Beibop Tembl
U 1ieJiell TIpoeKTa; orpefiesieHre KOJIMYeCTBa YYaCTHUKOB TIPOeKTa). Yualluecss o0Cy»XJaroT
TEMy C y4YdTeseM, I[I0Jy4aloT TpU HeoOXOAWMOCTH JIOTIOJIHUTENbHYI0 HWH(OpMaLHIo,
yCTaHaB/MBAIOT 1[eJU: YUYWTE/Jb 3HAKOMUT YYalMXCS C CYThIO TIDOEKTHOM /IesTe/bHOCTH,
MOTHBHPYET yUall[iXCsi, TOMOTaeT B TIOCTAHOBKE L{eJIeH.

2. IlnanupoBaHue paboTbl  (pacmpeziesieHre  00si3aHHOCTel,  Orpefie/ieHWe  BpeMeHH!
WHIUBHYyanbHOW paboter). OrmpejeseHne WCTOYHHMKOB WH(OpMaLWy; TJIaHUPOBaHHe
criocoboB cbopa W aHa/mM3a WMHGOPMALMY; TUIAHUPOBAaHWE WTOTOBOTO TMpPOAyKTa ((popmbi
TIpe/iCTaB/IeHrs] pe3y/bTaTa): BhITyCK T'a3eThl, yCTHBIM OTYeT C eMOHCTpaLjfell MaTeprasoB U
JPYTHX; YCTaHOB/IEHWE KPUTEPUEB OLIEHKU Pe3yJ/IbTaTOB; pacripejesieHre 00s13aHHOCTEeH cpeu
Y/IeHOB KOMAaH/bl: yualljiecsi BbIPa0aThIBAIOT TUIAaH JIeMCTBHM; yuuTesb IpeJJaraeT W7eu,
BBICKA3bIBaeT MPEAT0JIOXKEHHS, OTIPe/iesisieT CPOKHU PadOThI.

3. UccnepoBaHme: yyamiyecs: OCYIIeCTBI/ISIOT TOMCK, OTOOp M aHaIM3 HY)XXHOW HMH(GOpMaLUH;
IKCIEPUMEHTUPYIOT, HAXOZST MYTH PeIleHNs BO3HUKAIOIIUX TIP00JieM, OTKPBIBAIOT HOBBIE JIIsI
ceOst 3HaHWSI, YUUTE/Tb KOPDPEKTUPYET X0/ BHIIIOJTHEHHS PabOTHI.

4. OO0o0meHne pe3y/bTaTOB: yyalluecss 060011al0T 1o/yueHHY0 UHPOPMaLUio, (OPMYIUPYIOT
BBIBO/IBI M O(POPMJISIFOT MaTepuaJt /st TPYIITIOBOM TIpe3eHTaruu.

5. TIIpe3eHTamusa (OTUeT Ka)KAOW TpYIMIbl WM YyUeHWKA OCYILECTB/SIETCS TI0 OKOHUaHWUH
IIPOEKTa).

6. OrieHKa pe3y/bTaTOB NPOEKTHOW JesiTelbHOCTU W TIO/IBeJleHhe HWTOTOB: KaXK[bld YUeHUK
OL|eHMBaeT XOf, W pe3y/bTaT COOCTBEHHOU /esTebHOCTH B TPYIIe, Kaxgas pabouas rpymma
OLIEHMBaeT [esTeJbHOCTh CBOMX YYaCTHUKOB; YUWTE/b OLIEHWBAeT [esTeJbHOCTh KaXKAO0ro
yUEeHHUKa, MMO/[BOJUT UTOTH MPOBEe/IEHHOM yual[uMUCs paboThl, OTMeYaeT yCIeXy KaKZoro.

BbInycKHUK HayuMTCs:



M/IaHUPOBaTh U BBITIO/IHATh yueOHOe MCC/IeloBaHHe M YUeOHbIM TPOEKT, WCIO/b3ysl MOJIENH,
METO/IbI ¥ TIPUEMBI, a/IeKBaTHbIE UCC/IeIyeMOM Mpobieme;

BbIOMpATh U MCII0/Ib30BaTh METO/IbI, PeJIeBaHTHbIE PaCCMaTpHUBaeMoi ripobiieme;

pacrio3HaBaTh U CTaBUTb BOMPOCHI, OTBEThI HA KOTOPbIE MOTYT OBbITh TOJIyUYEeHbI ITyTeM HayuHOTO
HCC/Ie[OBaHUsl, OTOMPATh a/|eKBaTHbIE METO/bl UCC/Ie[I0BaHUs, (JOPMY/TMPOBATh BHITEKAIOIIIVE W3
HCCJIeIOBaHUsI BLIBO/IB;

HCI0J/Ib30BaTh TaKWe MaTeMaTHUyeCKHe MEeTOZbI M TIPUeMbl, KakK aOCTpakius W Hjeanu3aiiys,
[I0Ka3aTe/ibCTBO, /10Ka3aTeIbCTBO OT TIPOTUBHOTO, /10Ka3aTeIbCTBO 0 aHa/IOTHH, OMTPOBEP)KEHHE,
KOHTPIIPUMEp, WH/YKTHUBHbIE U [Ie[iyKTMBHbIE DPACCYy)X[IEHHs, TOCTPOEHHE U HCIIO/HEHHe
a/IrOPUTMa;

HCI0/Ib30BaTh TaKWe eCTeCTBEeHHOHAyUHble METO/bl U TMPHEeMbI, KaK HaO/rofieHre, MOCTAaHOBKA
1po6ieMbl, BBIIBIKEHHE «XOpOIIel TUIIOTe3bl», SKCIIEPUMEHT, MO/e/IMPOBaHIe, TEOPeTHUECKOe
0060CHOBaHKe, yCTaHOB/IEHUE TPAHUL] TPUMEHUMOCTH MO/IeJTH/TeOPHH;

HCIO/Ib30BaTh HEKOTOpPble METO/bl TOJyUeHWsl 3HAHWH, XapakKTepHble [/ COLMAbHBIX U
HMCTOPUYECKUX HAyK: TIOCTAaHOBKA TPOO/eMbl, OMPOCHI, ONMCaHWe, OObsCHEHHE, WCII0/Ib30BaHHe
CTAaTUCTHUECKUX JIAHHBIX, MHTEepIpeTarys (hakToB;

SICHO, JIOTUUHO W TOYHO H3/1araTh CBOIO TOUKY 3PEHMs], WCIIO/b30BaTh SI3bIKOBLIE CPE/CTBa,
azieKkBaTHBIe 06Cy»KaemMoii TIpobsieMe;

OT/IMYaTh (AKTbI OT CY)K/IE€HWW, MHEHMW U OL[eHOK, KPDUTUUYECKH OTHOCHTHCS K CYXKIEHUSIM,
MHEHUsIM, OL|eHKaM, PEKOHCTPYHPOBaTh UX OCHOBAHMUS;

BH/IETh U KOMMEHTHPOBaTh CBsI3b HAayYHOTO 3HAHUS WM LIEHHOCTHBIX YCTAHOBOK, MOpPA/IbHbBIX
CY)K/I€HHUH TIPH T0JTyUeHWH, paClIPOCTPAHEHUH U TIPUMEHEHWH HayuHOT0 3HaHUS.

BblnyCKHllK no/iydum 603MOMCHOCMb HAyYumbCsi:

CaMOCTOSATE/ILHO 3a/[yMbIBaTh, TUVIAHUPOBATh M BBLIMOJHATL yueOHOe HCCiiejoBaHUe, YUeOHbIA U
COLMa/IbHBIN TIPOEKT;

HCII0J/Ib30BAaTh /IOTa/IKy, 03apeHre, UHTYULUIO;

WCI0J/Ib30BaTh HEKOTOPbIE METO[bl TOJYYeHHsl 3HaHWM, XapaKTepHble [ COLUAIbHBIX |
HCTOPUUECKNX HayK: aHKeTHPOBaHKe, MO/Ie/TMPOBaHKe, IIOMCK UCTOPHUUECKIX 00pasIioB;
WCII0JIb30BaTh HEKOTOPBIE TPUEMBI XY/10’KECTBEHHOTO TI03HAHUsI MHpa: 1[eJIOCTHOe 0TOOpakeHHe
MHpa, 00pa3HOCTh, XY/J0KECTBEHHBIN BBIMBICE]I, OPraHUUYeCKOe eAMHCTBO 00Irero, oco6eHHOTO
(TUIMYHOTO) ¥ €IMHUYHOTO, OPUTHHAIbHOCTH;

1[e/IeHaIpaB/IeHHO M OCO3HAHHO pa3BMBATh CBOM KOMMYHHMKATHBHBIE CIIOCOOHOCTH, OCBAaWBaTh
HOBBI€ SI3bIKOBBIE CPE/ICTBA;

0CO3HaBaTh CBOI0 OTBETCTBEHHOCTb 3a [OCTOBEPHOCTb TIOMyYeHHbIX 3HAHUWM, 3a KauecTBO
BBITIOJTHEHHOT'O MTPOEKTa.



TEMATHUYECKOE IVNIAHUPOBAHUE

IleneBoit mpuoputer Ha ypoBHe OOQ: co3jaHue O6/aronpUATHBIX YC/IOBUM [/ Pa3BUTHS
COLIMA/IbHO 3HAUMMBIX OTHOILIEHUH LIKOJIbHUKOB U, MPeXJe BCero, eHHOCTHBIX OTHOLLIEHUM:

1. K ceMbe Kak I'JIaBHOU OIOpe B YKU3HU UejloBeKa U UCTOUHHKY €r0 CUacCThs;

2. K TpPyJy Kak OCHOBHOMY Croco0y AOCTWKeHUs >KU3HEHHOTO OJiarorosiyudsi 4eioBeKa,
3aJ10Ty ero yCrewrHoro rnpogeccoHaJbHOI0 CaMOOTIpe/ie/ieHUsT U OLYIIeH!sl YBePeHHOCTH
B 3aBTpalllHeM [IHe;

3. K CBOeMy OTeueCTBY, CBOel Masioli u Oosibiiioii PoziiHe Kak MecCTy, B KOTOPOM uejioBeK
BBIPOC U TI03Ha/I TepBbie PaloCTU U HeyJaur, KOTopasi 3aBelljaHa eMy MpeJkaMu U KOTOPYIO
HY’>KHO o0eperars;

4. K TIpUpoZie KakK WCTOUHMKY >KM3HM Ha 3em/ie, OCHOBE CaMOro ee CyIeCTBOBaHUS,
HY>KJAIOII[eics B 3allliTe U MOCTOSHHOM BHUMaHUM CO CTOPOHBI Ue/IOBeKa;

5. K MUPY Kak IJIaBHOMY TIPUHLUITY UeJI0BeUeCKOro OOIIeXUTHSI, YCTOBUIO KPEIKOH APY>KOBbI,
Ha/lla)kKMBaHUIO OTHOLIEHWH C KosileramMu 10 pabore B OyAyiieM U CO3/IaHUIO
6/1aronpUSATHOTO MUKPOK/IUMATa B CBOel COOCTBEHHOMN CEMbE;

6. K 3HaHUSIM KaK WHTe/I/IeKTyaJlbHOMY pecypcy, obecrnieunBatoiieMy Oy/yiiiee yeoBeKka, Kak
pe3y/bTaTy KpPOIOT/IMBOIO, HO YBJIeKaTeIbHOTO y4eOHOTO TPY/Ia;

7. K KyJbType Kak JyXOBHOMY OoraTcTBy oOIIjecTBa ¥ Ba)KHOMY YCJOBHIO OIIYILIeHUS
Yye/IOBEKOM TIOJIHOThI TIPO’KMBAaeMOM JKU3HHM, KOTOpPOe [alT eMy uTeHWe, MYy3bIKa,
MCKYCCTBO, TeaTp, TBOPUeCKOe CaMOBbIpaXKeHHe;

8. K 3[]0pOBBIO KaK 3a/I0Ty J0/T0M M aKTHBHOM >XU3HU YeslI0OBeKa, ero XOpollero HaCTpoeHUs U
ONTUMHCTHUYHOTO B3TJIsi/Ia Ha MUP;

9. K OKpY’Karoll[M JTIO/[IM KakK 0e3yC/I0BHOM M abCOMIOTHOM I]eHHOCTH, KaK PaBHOIPABHBIM
COL[MA/IbHBIM TIapTHEPaM, C KOTOPBIMM HeoOXOJUMO BBICTpauBaThb J00pO)KejaTebHbIE U
B3aMMOIIO/IIeP)KUBAIOIIE  OTHOIIEHWs, [Jalollde Yej0BeKy pajocTb OOIIeHuss U
TI03BOJIsIOIIIME U30eraTb YyBCTBA OAMHOYECTBA;

10.x camum cebe Kak X03sgeBaM CBOel  Cy/ibOBbl,  CaMOOIIPeJeNSIOUUMCS |
caMopeanu3yIoLMMCs TMYHOCTSM, OTBEYAIOL[MM 3a CBoe cOOCTBeHHOe Oy yliee.

dopmupyemsie
HaumeHnoBanue
COIHA/TLHO OnekTpoHHbIe (UG poBbIe)
PASACIION 1 TEM Komyecrso 3HaYUMBblIe, oOpa3oBare/IbHbIE PecypChl
NMporpaMmsbI 4acos
[leHHOCTHbIEe
oTtHouieHus (Ne)
Pa3pen 1. BemjecrBo ¥ xXuMu4yeckue peaknuu

[ToBTOpEHUE U 2,6,9,10

yriyb6ieHre 3HaHUM c bubnuoreka IIOK

OCHOBHBIX pa3iesioB https://m.edsoo.ru/7f41a636

Kypca 8 Knacca

OcHOBHBbIE 2,6,9,10

bubnuoreka IIOK
3aKOHOMEPHOCTH 4

XUMHYEeCKHX peaKL[I/Iﬁ

https://m.edsoo.ru/7f41a636

OJIEKTPOJIUTUYeCKast 8 24,5689 bubmoreka IIOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

JMCCOLIALIUSI.
XUMHYecKre peakiluy B
pacTBopax

https://m.edsoo.ru/7f41a636

Pa3pen 2. HemeTa/l/ibl U UX COe{UHEHUS

OO6riasi xapaKTeprUCTHKa 2,4,5,6,8,9,10 .
bubmvoreka [IOK
XUMUAYECKUX 3JIEMEHTOB 4
https://m.edsoo.ru/7f41a636
VIIA-rpynmel. ['anoreHsl
OO6mast XxapakKTepuCTHKa 2,4,5,6,8,9,10
VIA-rpynmsl. Cepa 4 eé https://m.edsoo.ru/7f41a636
COeJMHeHus
OO611ast XapaKTepuCTUKA 2,4,5,6,8,9,10
XUMUYECKUX 3/IEMEHTOB
VA-rpymmsl. A30T, 7 Bubmoreka [IOK
https://m.edsoo.ru/7f41a636
dhocdop u ux
COeJIMHeHus
OO0i1iast XapaKTepUCTHUKA 1,2,3,4,56,7,8,
XUMHUYECKUX 3/IEMEHTOB 9,10
IVA-rpynmel. Yriepop u 8 Bubmioreka LIOK

KPEMHHU U UX
COeJJMHeHUs

https://m.edsoo.ru/7f41a636

Pa3pen 3. MeTtan/ibl M MX COeJUHEeHMSA

OO1pe CBOMCTBa 4 2,4,5,6,8,9 Buboreka [IOK
MeTaslJIOB https://m.edsoo.ru/7f41a636
BakHeili1ie MeTanbl U 16 2,4,5,6,8,9 Bubmoteka IIOK

X COeJrMHEeHUA

https://m.edsoo.ru/7f41a636

Pa3pen 4. Xumus 1 oKpyxawoujas

pea

BeiijecTBa ¥ MaTepHabl 3 1,2,3,4,5,6,7,8, | Bubmmoreka LIOK
B KHM3HM UeJIOBeKa 9,10 https://m.edsoo.ru/7f41a636
1,2,3,4,5,6,7,8, | pubmioteka 1JOK
P 1
€3€PBHOE BPEM 9,10 https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO
YACOBIIO 68

I[TPOI'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ITOYPOUHOE IIVTAHUPOBAHUE (KTII)

No JomaiiHee
Jlata TeMma ypoka
n/n 3a/laHue
02.09 [Tepuoanueckuii 3akoH. [Tepuoanueckas
1. CUCTeMa XMMUUeCKUX 37emeHToB 1. U. §2,3
MenpeneeBa
5 05.09 3aKOHOMEpPHOCTH B M3MeHEeHNY CBOUCTB §1
’ XUMHUYECKUX 3JIeMEHTOB IePBbIX TPEX I1epro/i0B
3 09.09 Knaccudukarysi 1 HoMeHK/aTypa 541
) HeOpraHUueCcKHX BelllecTB
12.09 Buibl XUMHUUeCKOM CBSI3U M TUTTbI
4. . YuuTh 110 TeTpau
KPUCTa/UTMUeCKUX PelIéToK
16.09 KonTtposibHasi padora Nel o Teme
5. «[ToBTOpEHue u yriybeHre 3HaHUM OCHOBHBIX 3ajlaHue B TeTpaau
pasziesioB Kypca 8 kjacca»
5 19.09 Krnaccudukarys XuMUuecKux peakiyii mo §38
' Pa3UUHBIM [TPU3HaKaM
23.09 [TonaTre 0 CKOPOCTH XUMUUYECKOMN peakLvH.
7. IToHsATME O TOMOTeHHBIX U FeTepPOreHHbIX 838
peaxLusx
26.09 [TonsiTHe 0 XMMHUUECKOM paBHOBeCUU. PaKTOPBI,
8. BJIMSIFOLLIME HA CKOPOCTh XUMHUUECKOW peakLiu U 85

IMOJIOKeHHe XMMHWYECKOI'0 paBHOBeCHA

9. 30.09 OKUC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE PeaKLiy 840
10. 03.10 Teopus 3/1€KTPOIUTAUUECKON AUCCOLIUALIUMN. §39
CusnbHble U cyiabble 371eKTPOUTEI
11. 07.10 VoHHble ypaBHEHUs peakLii 8§39
10.10 XrMHUUeCKre CBOMCTBA KUCJIOT U OCHOBaHUH B
12. CBeTe TIpeZiCTaB/IeHNH 00 37IeKTPOTMTUYECKOH 8§42
JUCCOLaliun
14.10 XuMuHyeckue CBOMCTBA COJiell B CBeTe
13. TIpe/ICTaB/IeHnid 00 37IeKTPOTUTUUYECKON 8§42
JAucconyanum
14. 17.10 [ToHsiTHe O TUAPOJIK3e Comeit YuuTs 110 TeTpagu
15. 21.10 O06o006111eHMe ¥ cUCTeMaTH3al[|sl 3HaHUH [ToBT. §1-5
1. 24.10 IlpakTHueckasi padora Ne 1. «PereHue [Tos. §38-42

SKCIIEDUMEHTAJIBHBIX 3adu»

17. 2 yeTB KonTtposibHas padora Ne2 mo Teme [TosT. §38-42
07.11 «DJIeKTPOIMTAYeCKast JUCCOLMALVS.




XuMHuecKre peakijiy B PaCTBOpax»

18.

11.11

OO6masi XxapakKTepyCTHKA I'ajIoreHoB.
XUMHJecKre CBOWCTBA Ha MIpHUMepe XJiopa

822

19.

14.11

XnopoBogopo. CossiHasi KUC/I0Ta, XUMHAYECKUe
CBOWCTBA, T0J/IyueHue, IpUMeHeHUe

823, 24

20.

18.11

ITpakTnueckas pabora Ne 2 no Teme
«[TonmyyeHue CONSHOM KUC/IOTBI, U3yueHUe eé
CBOMCTB»

IToBT.§23-24

21.

21.11

BbruricieHust Mo ypaBHEHUSIM XUMUUECKHX
peaki[uii, eC/ii OZIUH U3 peareHToB /laH B
U30BITKE

3agaHue B TeTpagm

22.

25.11

OO0r11ast XxapakTepuCTHKa 371eMeHTOB VIA-
TPYIIIbI

826

23.

28.11

AnnotponHble MOAU(DUKALIMY CepBbl.
HaxoxxzeHre cepbl 1 eé coeJUHEHUU B IIPUPOJE.
XrMHUUeCKre CBOMCTBA Cepbl

826

24.

02.12

CepoBoziopo/i, CTpoeHue, GU3NUECKHe U
XUMHUUECKUe CBOMCTBA

§27, ctp. 195-196

25.

05.12

Oxcuppl cepbl. CepHast KUC/IOTa, hU3NUecKre 1
XUMUYeCcKUe CBOMCTBA, IPUMeHeHHe

827, cTp.196-201

26.

09.12

XuMuyeckue peakiyy, JieXkalllie B 0CHOBe
TIPOMBIIIJIEHHOTO CTI0C00a TIoTyueHust CepHOM
KUC/IOThI. XUMHUYeCKoe 3arpsisHeHne
OKpY>Karollleid cpe/ibl COeIUHEHUSIMU CephI.
Ipocgpeccuu, ces3aHHble ¢ npou3800cmMeoM
cepHoll Kucaombl. BausiHue npousgoocmea Ha
300p08be COMPYOHUKOS.

827, cTp.202-203

27.

12.12

BbIuric/ieHre MacCOBOM JJ0/IM BbIXO/la TIPOYKTa
peakIuu

3aziaHue B TeTpaju

28.

16.12

OO0r11ast XapaKTepUCTUKA 31eMeHTOB VA-
rpyIbl. A30T, paclIpoCTpaHeHue B IPUPO/e,
(du3nueckre U XMMHUUYeCcKre CBOMCTBa

828

29.

19.12

AmMHUak, ero pusnuvecKkre U XMMA4YecKue
CBOWCTBaA, NOJIyYeHre U IpUMeHeHue

829

30.

23.12

IIpakTHueckas padora Ne 3 o Teme
«[TonyueHre aMmMraKa, U3y4eHHe ero CBOMCTB»

Crp.260

31.

26.12

A3oTHasi KUC/I0Ta, eé hu3nueckre U XUMUUYECKHe
CBOUCTBa

831

32.

30.12

Vcnionb3oBaHWe HATPATOB U COJIel aMMOHUS B
KaueCTBe MUHepa/bHbIX y100peHui.
XYMUUeCKoe 3arpsi3HeHre OKPY Karollleld cpefibl

830




coerTHeHWsAMU a30Ta

3 ueTB ®ocdop. Okcup docdopa (V) u pochopHas
33. 13.01 KUCJI0Ta, (U3nUecKre U XuMHuUecKue CBOMCTBaA, 8§32
roJiyueHue
16.01 Ncnionb3oBanue ocdaToB B KauecTBe
34. MHUHepaJIbHBIX yA00peHui. 3arpsisHeHe 8§32
TIPUPOJHOM cpebl pochaTamu
20.01 Yrnepog, pacripocTpaHeHHe B IpUpo/e,
35 (r3nueckre U XMMHUYeCKHe CBOMCTBa 333
23.01 Okcupipl yriepoja, ux ¢pusnyeckue U
36. XUMHUYECKHUE CBOMCTBA. DKOJIOTHUeCKHUe 834, cTp.242-243
npo0JieMbl, CBsI3aHHBIE C OKCUZOM yriiepoaa (IV)
37. 27.01 YrobHas KUcI0Ta U eé cojiv 8§34, cTp.244-247
30.01 IlpakTHueckasi pabora Ne 4 1o Teme
38. "[Tonyuenue yriekucioro rasa. KauectseHHas Ctp.265
peakivsi Ha KapOboHaT-uoH"
03.02 [TepBoHaua/IbHbIE TOHATHS 00 OPraHUUYeCKUX
39. Yuuth 1o TeTpagu.
BellleCTBaxX Kak 0 COeJUHeHUsIX yriaepoja
40. 06.02 KpemHuii 1 ero coeuHeHus 8§35
10.02 IlpakTHueckasi padora Ne 5. Perienne
41. SKCIIEpUMEHTA/IbHBIX 3a/la4 I10 TEME 3agaHue B TeTpagm
«BakHelme HemMeTal/ibl U UX COeIUHEHUS»
13.02 KonTtposbHas padora Ne3 o Teme
42. «BakHenmme HeMeTal/Ibl U UX COeJUHEHUS» §22-35
17.02 OO6asi XxapakKTepyCTHKa XMMHUUECKUX 37IeMeHTOB
— MeTasioB. MeTasninueckasi CBsi3b U
43, ; §7-8,9
MeTaJl/TnuecKasi KpUcTasyinyeckasi peréTka.
dusmueckre CBONCTBA MeTaJIIOB
20.02 XuMuryeckue CBOKMCTBa MeTa/l/IOB.
44. ONIeKTPOXUMUUECKUH Psiji HarlpshKeHu! 8§11
MeTasl/ioB
24.02 OO61ue criocobsbl moyueHust MeTasuioB. CriiaBhl.
BbruricsieHus o ypaBHEHUSIM XUMUUYECKHX
45. peakiiuii, eC/ii O/IUH U3 peareHTOB CO/IePXKUT 312
TIpUMecu
46. 27.02 [TonsiTne 0 KOppPO3UM MeTaslJIOB 813
47. 03.03 [IlesouHbIe MeTasLIbL §14
48. 06.03 OKcupl U TUAPOKCU/BI HATPUS U Kallust 8§14
10.03 [[TesiouHO3eMeIbHbIE MeTaslIbl — KabIUi U
49. . 8§15
MarHui
50. 13.03 Baxknetiie coefuHeHUs KabI[s 815




51. 17.03 O600111eHMEe ¥ CUCTeMaTH3alvsl 3HaHUH §7-15
52. 20.03 JKécTKoCTh BOZIBI M CTIOCOOBI €€ yCTpaHeHust Yuuts 110 TeTpagu
24.03 IIpakTHueckas padora Ne 6 o Teme
53. R .. " Yuuth 1o TeTpagu
JKécTKOCTb BOJ[bI U METO/Ibl €6 YCTpaHeH!Us
54, 27.03 AmroMuHAN 816
4 yeTBepTH .
55. 07.04 AmM@oTepHbIe CBOMCTBA OKCH/IA U TUIPOKCH/IA §2
56. 10.04 Keneso 8§17
14.04 Oxcubl, TUIPOKCUABI U conu xkene3sa (II) u
57. 817
xenesa (IIT)
58. 17.04 O06o006111eHMe ¥ cUCTeMaTH3al[|sl 3HaHUH IToBT.§7-12
21.04 IlpakTHueckasi padora Ne 7. Pemenne
59. 9KCIIep¥MeHTa/IbHBIX 3a/iau 10 Teme Crp.125
«BakHel1mme MeTaibl U UX COeIUHEHUS»
24.04 Boluncienus 1o ypaBHeHUsIM XUMHAUECKUX
peakLyid, eC/IM OJJVH U3 peareHToB /laH B
60. 3ayaHuie B TeTpaaiu
130BITKE WIN COAEP>KUT MPUMeCU. BuruucieHust
MaCCOBOM 0/TM BbIXO/a MPOAYKTa peakiyuu
61. 28.04 O0o00611IeHMe ¥ CHCTeMaTH3al[UsT 3HaHUH IToeT. §16-17
05.05 KouTtposbHas padora Ned 1o Teme
62. . IToBT. §9-17
«BakHel11e MeTasibl U UX COeUHEHHsI»
08.05 BeliiecTBa ¥ MaTepuaibl B IOBCeIHEBHOU JKHU3HU
63. Yuuts no terpasu.
yesioBeKa
64. 12.05 XHMUUeCKoe 3arpsi3HeHre OKpY Karollleld cpefibl Yuutsk no teTpaau
15.05 Ponb XMy B pellieHUd 5K0JI0TUYeCKUX
65. 3aziaHue B TeTpaiu
npobJsiem
19.05 Pe3epBHbiil ypok. O6061IeHNe U
66. o 3ajiaHue B TeTpaau
CcUCTeMaTH3aLys 3HaHUM
22.05 Pe3epBHbIi ypok. O006IIeHNE U
67. o 3ajiaHue B TeTpaau
cUCTeMaTr3alys 3HaHU!
26.05 Pe3epBHbIit ypok. O60061IeHe 1
68. 3ajiaHue B TeTpagu

CUCTeMaTHU3allA 3HaHU

OBIIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68




CHUCTEMA OIIEHKHU JIOCTVDKEHUW INTAHUPYEMBIX
OBPA3OBATEJ/IbHBIX PE3YJ/IBTATOB

Cucrema OIl€HKH AOCTH)KEHHﬁ 06y‘lalOIIII/IXCH BK/IlOUAeT: BLINIO/IHEHHE J'Ia60paTOprIX,
MMPaKTUUECKHX, CAMOCTOATE/IbHBIX W KOHTPOJIbHbIX pa60T. HpI/I 3TOM HCIIOJIb3YeTCA
TpagULIMOHHAA 5 babHas cucTeMa OLl€HUBdHUAI.

O1eHKa 0TBeTOB Y4YalMXCsl

OneHka «5» CTaBUTCS B TOM Cjyd4ae, eCJId yuallldHCs TIOKa3bIBaeT BepHOe TOHWMaHHe
XUMHWUECKOH CYILHOCTH PaCCMaTpPUBAEMBbIX SIBJIEHUI U 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPUiA,
a TakK >Ke TIpaBW/IbHOe orpejeneHre (U3NUECKUX BEeJMYMH, UX eAWHUI] U CTIoco0oB
M3MepeHHs: TIPaBUIBHO BBIMOJIHSET PACYEThl; CTPOMT OTBET MO COOCTBEHHOMY TUIaHY,
COTIPOBO’KJAeT paccKa3 COOCTBEHHBIMHM IMPUMepaMM, yMeeT TPUMeHSTb 3HaHUSI B HOBOM
CUTyallud TIPH BBITIOJTHEHUM TIPAKTUYECKUX 3a/laHUM; MOKET YCTAHOBUThH CBSI3b MEXIY
M3yYaeMbIM U paHee W3yUYeHHbIM MaTepHa/IOM T0 KYpPCy XHMHH, a TaKKe C MaTepHasioM,
YCBOEHHBIM TPY U3yUeHWH APYTHX MpeJMeTOB.

OtrleHKa «4» CTaBUTCS, eC/IM OTBET YUEHWKA Y/IOBJIETBOPSET OCHOBHBIM TPeOOBAHHSIM Ha
OLIEHKYy 5, HO [JaH 0e3 WCIOB30BaHMS COOCTBEHHOTO IJlaHAa, HOBBIX TPUMEPOB, 0Oe3
MpUMeHEeHHs 3HAaHWH B HOBOW CUTYyal[d, 6€3 WMCIO/b30BaHMs CBsI3el C paHee WU3yUYeHHBbIM
MaTepuajJioM U MaTepuajioM, YCBOEHHBIM TPU W3y4YeHWH Ap. TIPeJMETOB: eC/Id yualluhcs
JOMYCTH/I OJHY OIIMOKY WM He Oosiee [ABYX HEJOUETOB M MOXKET HMX HCIIPABUTh
CaMOCTOSITe/ILHO WIH C HeOObIIION TTIOMOII[BI0 YUUTETIS.

OueHka «3» CTaBUTCS, €ClMM YYalWiACS TPaBUIbHO TTOHHUMAaeT XUMHYECKYH CYIIHOCTb
paccMaTprBaeMbIX sIBIEHUH U 3aKOHOMEPHOCTeH, HO B OTBETe UMEIOTCSI OT/ie/IbHbIe ITPobesbl
B YCBOEHMM BOIIPOCOB KypCa XHMHH, He TPEeMsTCTBYIOLMe [aJbHeNIeMy YCBOEHHIO
BOIPOCOB MPOTPaMMHOT0 MaTepuara: yMeeT MIPUMEHSITh NoyueHHble 3HaHHUS TIPY pellieHnn
MPOCTHIX 33/jau C MCII0/Ib30BaHHEM T'OTOBBIX (OPMYJI, HO 3aTPYAHSETCS TIPY PelleHuH 3a/ay,
TpeOyrolx mpeoOpa3oBaHUs HEKOTOPLIX (OpPMyJ, AOMYCTH/I He Oosmee ofHOW rpy0Ooi
olMOKKU U JBYX HeZOYETOB, He Oosiee oHOUN rpy0oi U OfHOM HerpyOoii onmbKuy, He Oosiee
2-3 HerpyObIX OIIMOOK, OFHOM HerpyboM OMMOKKM W TPEX HEAOYETOB; AOMYyCTUT 4-5
HeZJ04ETOB.

OrieHKa «2» CTaBUTCS, €C/IM YYall[UiCs He OBJia/ie/l OCHOBHBIMUM 3HAHUSMH U YMEHUSMHU B
COOTBETCTBHM C TPeOOBAHMSMU MPOrPaMMbl M JOIMYCTH/I O0JIbIle OIIMOOK U HeJOUETOB uem
HEeoOXOUMO /I/1s1 OLIEHKU «3».

O1jeHKa KOHTPOJIBHBIX PadoT
OueHka «5» CTaBUTCS 3a pabOTY, BHITTOTHEHHYIO TIOTHOCTBIO Oe3 OIMb0K 1 HeJJOUETOB.

OueHka «4» CTaBUTCS 3a pabOTy BBITIONHEHHYIO TOJIHOCTBIO, HO TIPY HaIM4YM{ B Hell He
Oosiee ozHOM Tpy0OI U OIHOM Herpy0OoU OIMOKYU U OAHOTO HelouéTa Wi He Oosiee TPEX
HeZJ04ETOB.



OreHKa «3» CTaBUTCS, eC/IM yUeHHWK MPaBWILHO BBIMOJIHUI He MeHee 2/3 Bcell paboThl Win
JIOTTyCTUN He Oosiee ofgHOUW TpyOOi oMOKM U /IByX HeHOUETOB, He Oosiee OfHOU rpy0OOi
oMbKU U OFHOUM Herpy0Oo# ommbKu, He Oosiee Tpex HerpyObIX OMIMOOK, OHOM Herpyboit
OIIMOKH Y TPeX HeZlOUETOB, NPU Ha/IMUKHU 4 - 5 He/JOUETOB.

O1ieHKa «2» CTaBUTCS, €C/TM UKC/IO OMIMOOK U HeJJOUETOB TMPEBLICUIO0 HOPMY [I/Isl OLIeHKH 3
WY TTPaBU/IBHO BBITIOJTHEHO MeHee 2/3 Bceid paboThl.

OIIEHKa NPpAKTHYECKHUX pa60T

OneHka «5» CTaBUTCS, eC/M  YYAll[UMCS BBITIONHSeT paboTy B TIOHOM o00beMe C
cobsroieHrieM HeOOXOJMMOM T10C/IeJOBaTe/TbHOCTH TIPOBEJIEHHST OIBITOB M W3MEpeHUi;
CaMOCTOSTE/ILHO M DAlLiOHabHO MOHTHPYeT HeoOXoJuMoe 00Opy/OBaHHE; BCE OTIBITHI
MIPOBO/JIUT B YC/IOBUSIX U PEXKHMMaX, 00eCreunBaroluX MoiyueHre TIPaBUIbHBIX Pe3y/bTaToB
U BBIBOZIOB; coOmofaeT TpeOOBaHUs MpaBUI 0e30MacHOCTH TPy[a; B OTUETe MPaBUIBHO U
AKKypaTHO BBITIO/IHSIET BCE 3alTMCH, TaO/UI[bI, PUCYHKU, YPABHEHUSI, BHIUUCIEHUSI.

OtleHKa «4» CTaBUTCS, €C/TU BIMOJ/THEHbI TPEOOBAHUS K OIIEHKe «5» , HO ObIIO [IOTYIIIEHO JiBa
— TPH HeZioueTa, He Oosiee OZHOM Herpy0oii OTMOKK 1 OZJHOTO HeJJOUETa.

OrjeHKa «3» CTaBUTCS, ec/id paboTa BBITIOJTHEHA He TIOJTHOCTBIO, HO 00bEeM BBITIOJTHEHHOM
YaCTU TaKOB, TO3BOJISIET TOJYYUThb MpaBU/IbHbIE pe3y/bTaTbl U BLIBOJBI: €C/IU B XOje
TIPOBE/IEHHsI OTTbITa ¥ M3MepeHHUH ObITH [[OMyIIeHbl OLTHUOKU.

OL[EHKa «2» CTaBUTCHd, eC/IU pa60Ta BBITIO/THEHA HE TOJIHOCTbI0O U 00BEM BBITOJTHeHHOU
YaCTH pa60TI:>I He TI03BOJIIeT CAe/idTb IIPpABU/IbHBIX BBIBOAOB: €CJ/IM OIIbIThI, W3ME€PEHUS,
BbBIUKCJ/IEHUS, Ha6J'IIOAEHI/IH MMPON3BOAXUINCH HEIIPpaBHUJ/IBHO.

OO0uMe Aj1s IuIes:

O11eHKa MPOEKTHOM /IeATe/IbHOCTH YJaLUXcsl

Kputepmuii 1 IIpoayKT (MaTepuain3oBaHHbIN pe3ysbTar I1Y) Banibl
g 1.1 HoBusHa. OpUruHaabHOCTb. Y HUKA/TbHOCTD 1-2
S % 1.2 OnTuManbHOCTD (Hawiydlliee cCOYeTaHre TTapaMeTPOB MPOAYKTa) 1

1.3 OCTeTUYHOCTh 1-2
MakcumasibHOe KOJIHYeCcTBO 0a/lioB 5
Kputepuii 2 IIponecc (paGoTa 1Mo BHINO/THEHHIO MTPOEKTA)
2.1 | AKTya/IbHOCTb 1-2
2.2 | [Ipob6yeMHOCTb 1-2
:% 2.3 | CootBeTcTBHe TpebOOBaHUSIM 0O0BeMa 1
3 2.4 | CoaepKaTebHOCTh 1-3
s 2.5 | 3aBepIIeHHOCTb 1
E 2.6 | HaiMuue TBOpuecKoro KOMIOHEHTa B MPOLiecce TPOeKTUPOBAaHUS 1-2
2.7 | KOMMYHMKaTHBHOCTD (B IPYIIIIOBOM ITPOEKTE) 1-2
2.8 CamMOCTOSITe/TbHOCTh 1-3
MakcumasibHOe KOJIH4eCTBO 0a/1/10B 16
Kputepnii 3 | KauectBo ohopmiienns MaTepuasia




o 4 3.2 | Marepuan odopmieH c TpyObIMU HapyllleHUsIMU TpeboBaHUM 0
5 qz 3.3 | JonyiueHsl He3HaUMTe/IbHbIE HAPYIIEHUs TpeOOBaHUMN 1-2
E s 3.4 | Marepuan odbopm/ieH B COOTBETCTBUM C TPeOOBAHUSIMHU 3-4
MakcumasibHOe KOJIH4eCcTBO 0a/110B 4
Kputepuii 4 3aimuTa npoeKrTa
4.1 KauecTBo fjoKna/ia (CHCTeMHOCTh, KOMITO3ULIMOHHAS 11eJTOCTHOCTb, 1-3
TIO/THOTA TIpe/|CTaB/IeHusl TPO0O/IeMbl, KPaTKOCTh, YeTKOCTb,
o SICHOCTb (DOPMYJIMPOBOK)
EJ 4.2 | OTBeThI Ha BOIIPOCHI 1-3
§ 4.3 JIMUHOCTHBIE NPOsIB/IEHUS [JOK/IaJUMKa 1-2
g 4.4 | KynbTypa peuy [joK/1auvKa 1-2
=
MakcumasibHOe KOJIH4eCcTBO 0a/i1o0B 10
MakcuMaJ/ibHOe KOJTHYeCTBO 0a/I/I0B 10 BCeM KPHTEPHAM 35
IlepeBop 0a//IOB B OLIEHKY
85% 0T MakCMMaTbHOU CyMMBI 0asiioB, 35-30 6a/IoB — «5»
70-85 %, 29-25 6a/11oB — «4»
50-70 %, 23-17 6annoB — «3»
0-49 % - «2»
KpuTepuu u nokasare/iu oLjeHUBaHHS UCC/Ie0BaTe/IbCKOH /leATeTbHOCTH
o0yuaroerocs
Kputepmnii 1 YPpoBeHb aKTya/IbHOCTH Te€Mbl UCC/IeJOBaHUS Bbanisl
= 1.1 | AKTya/IbHOCTh TeMbl UCC/Ie[JOBaHUs He JloKa3aHa 0
z 1.2 [TpuBefeHb HEAOCTAaTOUHO yOeAWTeNbHBIE [0OKa3aTebCTBa 1-2
§ aKTya/IbHOCTU TeMbl UCC/IeJ0BaHUS
g 1.3 | [lpuBemeHsl fgoctaTouHO yOenuTe/bHbIE — [JOKa3aTe/lbCTBA 3-4
= aKTya/IbHOCTU TeMbl UCC/IeJ0BaHUS
Kputepuii 2 KauecTBo cojiep;xaHus HCCIe0BAHUSA
2.1 CooTBeTCTBUE COJiePKaHUsI UCCIeJOBAHHUS €r0 TeEMe
z 2.1.1 | Comep>xaHue UCCIeI0BaHUSI He COOTBETCTBYET 3asiBJIEHHOU 0
ot TeMe
§ 2.1.2 | CozeprkaHre UCC/Ie[JOBaHUS He B TIOJTHOW Mepe COOTBETCTBYET 1-2
g 3asIB/IEHHON Teme
= 2.1.3 | Cozep>kaHue UCC/Ie/IOBaHUs B TIOJTHOM Mepe COOTBETCTBYET 3-4
3asiBJIEHHOU TeMe
= 2.2 | JIoTMYHOCTb U3/I0’KEHUsI MaTepuasa
é‘ = 2.2.1 | Marepuas HU3/105KeH He JIOTUYHO, He CTPYKTYPUPOBaH, 0
c ¢ XaoTHUYyeH
5 2.2.2 | HemocTaTouHO COO/MIOAAETCSI IOTUUHOCTD W3/I0)KEHUS 1-2




Marepuasna
2.2.3 | Marepuan U3/0)KeH B CTPOTOM JIOTUYeCKOM 3-4
TOC/Ie10BAaTe/IbHOCTH
2.3 | KosnnyecTBO 1 pa3HooOpasve UCTOUHMKOB MH(MOpMaLUU
= 2.3.1 | OTcyTCTBHe CIKMCKA UCTOUHHWKOB WH(MOpMaLUU 0
& 2.3.2 | icnonb30BaHbl OIHOTUITHbIE UCTOUHHUKHU MHGOPMAaLUKU 1
5 2.3.3 | Acnonp30BaHO He3HAUMTE/IbHOE KOJIMYeCTBO UCTOYHUKOB 2
g nHdOopMaImu
= 2.3.4 | Micnonb30BaHO 3HAUMTEIbHOE KOJTMUECTBO pa3HOOOpa3HbIX 3-4
HMCTOYHUKOB MHbOpMaLUU
Kputepuii 3 KauecTB0o 0opm/ieHus UcC/IeJ0BaTeIbCKOr0 MaTepyrasia
= 3.1 CootBetcTBHE 0(hOpMJIeHUS PUHSTHIM TPeOOBaHUSIM
é & 3.1.1 | Marepuasn odopmiieH ¢ TpyObIMU HapyIIIeHUSIMHU Tpe6UOBaHI/II‘/’I 0
c ¢ 3.1.2 | lonyirieHbl He3HAUUTE/IbHBIE HApYIIeHHs TpeOOBaHUH 1-2
5 3.1.3 | Marepuas oopm/IeH TOUHO B COOTBETCTBUHU C TPeOOBAHUSIMU 3-4
MakcuMabHOe KOJTMUeCTBO 6asioB 20

ITepeBoj 0a/1/10B B OL[eHKY

85% 0T MakCHMMaJIbHOM CyMMBI 0asiioB, 20-17 6amioB — «5»

70-85 %, 16-14 6a110B — «4»

50-70 %, 13-10 6a110B — «3»

0-49 % - «2»




YYEBHO-METO/UYECKOE OBECIIEUEHUE OBPA30OBATE/ILHOI'O
IIPOIIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /1A YYEHUKA

abpuensn O.C. Xumus. 9 knacc. YuebHuk. «/Ipoda», 2019-2021.

METOJUYECKHWUE MATEPUAJIBI /11 YUUTEJIA

1.T'abpuensa O.C. Ypoku xumuu B 9 knacce: KH. gns yuurens. — M.: TIpocelieHue,
2019.

2.CeepasioBa H./l. Xumusi. Dkcrpecc-guarHoctuka.—M.: Ok3ameH,2019

DN ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETA
NHTEPHET

http://www.alhimik.ru

http://chemistry-chemists.com/index.html

http://c-books.narod.ru
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http://www.drofa-ventana.ru
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