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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.

Pabouast mporpamma 1o xumuu st 9 «b» cocTaB/ieHa Ha OCHOBe C/IeAYIOIIUX I0KYMEHTOB:

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 OcHoBHasi o0Opa3oBaTesbHasi TpOrpaMMa OCHOBHOTO 00I[ero o0pa3oBaHUs, YTBepXKIEHHAS
ripukasom aupekropa ot 30.08.2025 Ne545.



e T[lonoxkenre o paboueit mporpamme MAQOY «Jlumeid Ne 11», yTBepKAEHHOE TIPUKA30M
nupekrtopa ot 22.08.2025 Ne471 .

e KanenzpapHeiii yuebHbli Tpaduk MAOQOY «JIumeir Ne 11» Ha 2025-2026 yueOHbIN Trof,
YTBEP)KAEHHBIM NprKa3oM aupekropa oT 13.08.2025 Ne 455.

Peanmuzatus TTpodeccronanbHoro munumymMma: Pasfien «HemeTtasuibl», TeMa ypoKa « XUMHUUeCKUe
peakiyy, Jie)kalljie B OCHOBe TIPOMBIILJIEHHOTO Crioco0a TMOoMy4YeHusi CePHOW KUC/IOThL. XUMUUeCcKoe
3arpsi3HeHHe OKpY’Karolllell cpefibl CoeJUHeHUsIMU cephbl. [Ipogeccuu, cesisaHHble ¢ Npou3eo0cmeom
cepHoll Kucombl. BausiHue npou3godcmea Ha 300poebe COMpyOHUKO8.»

OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEJIMETA
«XNMMUS»

3HaHWe XUMHUHU CIY>KUT OCHOBOM /i1 (JOPMUPOBAHUS MHPOBO33peHHsI 00y4Yarolerocs, ero
Tipe/iCTaB/IeHUii 0 MaTepuaJbHOM eJUHCTBE MUpa, Ba)KHYHO pOJib WMrparT (opMupyeMble XUMUeH
TIpe/ICTaB/IeHUsT O B3aUMOIIPEBpAIlleHUSIX SHEPrUM U 00 3SBOJIIOIMM BEIIeCTB B TPUPOJE, O MYTIX
peleHus T/100a/IbHBIX MPO0/IeM YCTOMUMBOTO Pa3BUTHS UY€IOBEUECTBA — ChIPhEBOM, SHEPreTUUEeCKOH,
TIUIL[eBOU 1 3KoJ0ruueckoi 6e30macHoOCTH, Mpo6sieM 3/jpaBOOXpaHeHusl.

N3yuenve xumuu:

CrOCOOCTBYeT peanM3alidd BO3MOYKHOCTEH [ijii caMopasBUTHS U (DOpPMUDPOBaHUS KYJIbTYpPbI
JIMYHOCTH, eé o01[el U HyHKIMOHATBHON rPAMOTHOCTHY;

BHOCUT BK/IaJ, B (hOpMUDOBaHHWE MBIIUIEHUS W TBOPUECKHUX CIIOCOOHOCTEM 0O0yuaroImmxcs,
HaBBIKOB UX CaMOCTOSITEIbHOW yueOHOU [1esTe/IbHOCTH, KCIIePUMEHTAa/IbHBIX U UCC/IeJ0BaTeTbCKUX
yMeHHH, He0OXOZMMBIX KaK B TIOBCEHEBHOM )KM3HH, TaK U B TIPOGECCHOHATBHOH /1eSITe/TbHOCTH;

3HAaKOMUT CO CTel[U(HUKON HayuHOT0 MBIIIIeHHs], 3aK/IaIbIBaeT OCHOBBI 11€JIOCTHOTO B3I/isf[a Ha
eZIMHCTBO TIPUPO/IbI U UesIOBeKa, SIB/SIETCSI OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAaHUU €CTeCTBEHHO-
Hay4YHOUM rPaMOTHOCTH 00YyUaroIIUXCs;

croco6cTByeT (pOPMHUPOBAaHUIO LIEHHOCTHOTO OTHOLIEHUS K eCTeCTBEeHHO-HAayuHbIM 3HaHUSIM, K
TIpUPO/ie, K YeJI0BEeKY, BHOCUT CBOM BKJIa/l B 9KOJIOTMUecKoe oOpa3oBaHue 00yUaroImxcs.

IanHble HampaBieHHsT B O0yueHMHM XWMUH O00eCreunrBaroTCs CHelUMUKON CO/lepyKaHUS
yueOHOTO TIpe/MeTa, KOTODbIM SIB/SIETCS TearOrMUecKd aflalTUPOBAHHBIM OTpakeHreM 0a30BoH
HayKy XUMUWH Ha OTpe/ie/IEHHOM dTarle eé pa3BUTHS.

Kypc xuvMum Ha ypoBHe OCHOBHOTO 001jero ob6pa3oBaHMs OpHMEHTHPOBAH Ha OCBOEHHe
00yUarolUMHUCS CUCTeMbl TIepBOHAYA/IbHBIX TIOHATUM XWUMHM, OCHOB HEOPraHW4ecKod XUMHM U
HEKOTOPBIX OT/e/IbHbIX 3HAYMMBbIX MOHSATHUM OPraHn4YeCcKol XUMUU.

CTpyKTypa cofiep>KaHus MPOrpaMMbl M0 XUMUK C()OPMUPOBaHa Ha OCHOBe CUCTEMHOTIO TI0/IX0/a
K eé usyueHuto. Cofep)kaHue CK/Ia[blBaeTCs U3 CHUCTEMbl MOHSTUM O XUMHUUECKOM 3JeMeHTe U
BeIIIeCTBE W CUCTEMbI MOHATUN 0 XMMUUYeCKor peakiiuu. O6e 3TH CUCTeMbl CTPYKTYPHO OpraHU30BaHbI
M0 MPUHLIUIY TI0C/IeJOBaTe/IbHOTO Pa3BUTHS 3HAHUMM Ha OCHOBE TeOpeTUUeCKUX TMpeACcTaBlIeHUMN
pasHOro ypoBHS:

- aTOMHO-MOJIeKYJIIPHOI0 YUeHUsI KaK OCHOBBI BCero eCTeCTBO3HAHUS;

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

- YUeHHs O CTPOEHMM aToOMa U XMMHUeCKOM CBSI3U;

- TIpe/icTaB/IeHUH 00 MeKTPOIMTHYECKOH JUCCOL[MALIUY BeIlleCTB B paCTBOPax.

TeopeTnueckre 3HaHUS pPAcCMaTpPUBAKOTCA HA OCHOBE SMIIMPUYECKU T[IOJlyYeHHbIX U
OCMBICJ/IEHHBIX (DAKTOB, pa3BUBAIOTCSl MOC/IeOBATe/IbHO OT OJHOTO YPOBHSI K ADYTrOMY, BBbIMOJIHSIS
GbyHKIMM OOBSICHEHHSI W TIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHSI W BO3MOKHOCTEM IMPAKTHUECKOTO
TIPUMEHEHUS U TIOJTyYeHUs] U3y4YaeMbIX Bel[eCTB.



OcBoeHue TIPOrpaMMBbI 10 XUMUHN CTIOCOOCTBYET (hOPMHUPOBAHHIO TIPEe/ICTAaBIEHHUS 0 XUMUUECKOU
COCTaBJISIFOIIeN HayYHOU KapTHWHBI MUpa B JIOTHKe €€ CUCTeMHOM TIPUPO/bl, IIeHHOCTHOT'O OTHOIIIEHUS
K HayuyHOMY 3HaHUIO M MeTO/aM T03HaHUs B Hayke. VI3yueHue XMMUM MPOUCXOJUT C TIpPUB/IeUEHUEM
3HaHWM U3 paHee U3y4YeHHbIX YueOHbIX TpeiMeToB: «OKpysKarouuii Mup», «brosorus. 5-7 Kiaccei» u
«®u3mKa. 7 Kaacc».

[Mpy M3yuyeHUM XUMHM TIPOUCXOJUT (POPMHUPOBaHME 3HAHUM OCHOB XMUMHUECKOW HayKU Kak
00/1aCTM COBPEMEHHOTO eCTEeCTBO3HAHMSI, MPAKTHUECKOM [esTeJTbHOCTH UeOBeKa M KakK OJHOTO W3
KOMITOHEHTOB MHPOBOH Ky/bTYypbl. 3a/lada yueOHOTO TpejMeTa COCTOMT B (DOPMHPOBAHUM CUCTEMBbI
XUMHUYECKUX 3HAaHUW — BaKHeWIIMX (aKTOB, TOHSATHMH, 3aKOHOB U TEOPeTUUYeCKUX T0JIOKEeHUH,
JOCTYTTHBIX 0000IIIeHN MHUPOBO33pEHUECKOTr0 XapaKTepa, si3bIKa HayKH, B MPHOOIIEHNH K HayYHBbIM
MeTO/laM T03HaHUs TIPU U3yUeHHH BeleCTB U XMMHUeCKUX peakiuii, B (GOPMUPOBAHUU U PA3BUTUU
TI03HaBaTebHBIX YMEHHUI U UX IPUMEHEeHUH B yueOHO-TT03HaBaTe/TbHON ¥ yueOHO-UCCIeJ0BaTeTbCKOM
JesTeTbHOCTH, OCBOEHUH TIpaBUJI Oe301acHOT0 00pallleHus C BeIlleCTBaMH B TTOBCETHEBHOM >KHU3HU.

IOE/IN N3YYEHUSA YYEBHOI'O ITPEIMETA «XUMMWS»

[lpy wu3yyeHMM XWMHUH Ha YPOBHE OCHOBHOTO o0O0Iero o0pa3oBaHUs Ba)KHOe 3HauyeHHe
nipuobpesu Takue 11/, Kak:

- (¢opmMHpOBaHHe MHTEe//IEKTyalbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYJHUYECTBY, CaMOCTOSITeJIbHOMY TIPHUHSITHIO DeIIeHWi, CIOCOOHOM a/janTUpOBaThCs K OBICTPO
MEHSIIOLLUMCS YC/IOBUSIM JKU3HU;

- HarpaB/leHHOCTb OOyueHMss Ha cuUCTeMaTUuyeckoe TIpUoOIeHHe OO0yYaroluxcs K
CaMOCTOSITe/IbHOM TI03HaBaTe/JIbHOW [iesiTe/IbHOCTH, Hay4YHbIM MeTo/aM T03HaHMs, (pOpPMHPYIOLIUM
MOTHBALIMIO U Pa3BUTHe CIIOCOOHOCTEN K XUMMUY;

- obecrieueHre yCJIOBUH, CIIOCOOCTBYIOIIMX TPUOOPETEHHIO OOYYarOIUMMCS  OTbITA
pa3HOOOpa3HOM [1eATe/IbHOCTH, TIO3HAHWSI WM CAaMOIIO3HAHWS], KI/IOUEBBIX HABLIKOB (K/THOUEBBIX
KOMIIeTEeHLIU ), UMEIOIINX YHHBepCalbHOe 3HaUeHre /111 Pa3/INUHbIX BU/IOB [IeSITe/IbHOCTH;

- ¢opmupoBaHue 001eli (YHKIIMOHATBHOM U eCTeCTBeHHO-HayuyHOM rPaMOTHOCTH, B TOM YKCJIe
yMeHUN OOBSACHSATh W OLeHWBAThb SIBJIEHHS OKPYJKAIOIIero MWpa, HCIO/b3ysl 3HAaHWS U OIIBIT,
TIO/TyYeHHbIe TTPU U3yUeHUH XMW, TIPUMEHSITh UX TIPU PellieHnH 1po0JieM B TTIOBCEJHEBHOM >KU3HU U
TPYZO0BOH ZIeITe/IbHOCTH;

- ¢opMupoBaHre y O0OYyYarOUMXCS T'YMaHUCTHUYECKUX OTHOILIEHWH, TOHWMaHHUsl 1[eHHOCTH
XUMUAYECKUX 3HAaHUM [I7Ist BEIPAOOTKY KOJIOTHUECKH 11e/1ec000pa3HOro moBeieHust B ObITY U TPYZOBOM
JlesiTeJIbHOCTH B Lie/IsIX COXPaHeHUsI CBOer0 3/J0POBbsl M OKpY Karolljel PUPOSHOU CpeJibl;

- pa3BUTHE MOTHBALIMK K 00yUeHHIO, CTIOCOOHOCTEe K CAaMOKOHTPOJIIO M CaMOBOCITUTAHUIO Ha
OCHOBe YCBOeHHUsl 00IIleuesioBeueCKNX LIeHHOCTeM, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpoduss u
HarpaB/IeHHOCTH Jla/IbHeHIIIero 00yueHusl.

OOmiee 4KMCI0 YyacoB, OTBeAEHHBIX /s W3yueHHWs XMMUM Ha YPOBHe OCHOBHOTO 0O0IIiero
obpa3oBanusl, coctaBysieT 136 yacoB: B 8 knacce — 68 uacos (2 uaca B Hefien0), B 9 Kacce — 67 yacoB
(2 yaca B Hepient0).

MECTO YYEBHOTI'O ITPEIMETA «XUMHUS » B YYEBHOM IVIAHE

B cootBerctBuM c 06HOBMEHHBIM PI'OC OOO yuebHBIN TipeaMeT «XUMHS» BXOJUT B
npeMeTHYI0 00macTh «EcTecTBO3HaHMe» W sIB/sieTCs 00si3aTeNbHBIM /s M3yueHusi. OOijee 4nciio



4yacoB, OTBEJIEHHBIX Ha M3yueHHe MpeaMeTa «XUMHsI», cocTaB/sieT B 9 knacce — 67 vacoB (2 yaca B
HeJieto).

B 9 knacce «b» B paMKax opraHv3anuu KOHTPOJIS 3a peany3alyed NporpaMMbl UCIIO/Ib3YHOTCS
C/ie/IytolIre BU/IbI TMCbMEHHBIX PaboT: KOHTpOJ/IbHas pabora (4), [Tpaktuueckue paboTsl (7)
YuebHasi mporpaMma paccuuTaHa Ha 68 yacos.
Pabouasi mporpamMma 1o Kypcy «Xumusi» B 9 kiacce «b» B cocTaBieHa B COOTBETCTBUH C YueOHBIM
TJIaHOM, KajieHJJapHbIM y4eOHbIM TpadMKOM U pacriyicaHveM Yy4eOHbIX 3aHATHH Ha 2025-2026
yuebOHbI rofi 1 peau3yercsi 3a 67 yacos.
CokparjeHye Ha 1 yac OCyIleCTB/IEHO 3a CYET pe3epBHBIX YaCOB, IIPelyCMOTPEeHHBIX ITPOrpaMMOM.

COJEPXAHME YYEBHOI'O ITPEIMETA « XUMUA »

BemjecTBo M XMMHYecKas peaKLus

[Teproguuecknii 3akoH. [lepuoguueckas cucremMa XMMUUYeCKUX 3eMeHTOB [I. VI. MeHpeneesa.
CrpoeHye aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMWUECKHX 3JIEMEHTOB NepBbIX TPEX
NepUOZIOB, Kajaus, KaJblMl M HUX COeJUHEHWW B COOTBETCTBUM C IIOJIO)KEHWEM 3JIEMEHTOB B
[Tepriognueckor cucTeMe U CTPOEHHEM UX aTOMOB.

CrpoeHue BeljecTBa: BHJbl XUMHYECKOM CBSI3U. THWIbl KPUCTA//IMUECKUX PELIETOK,
3aBHCUMOCTb CBOMCTB BelllecTBa OT THUIa KPUCTA/I/IMUeCKOW PelIéTKH U BUJja XUMUUeCKOU CBSI3H.

Knaccugukaius 1 HoOMeHK/IaTypa HeOpraHnyeCKUX BelljeCcTB. XMMHUUYeCKHe CBOWCTBA BeLLeCTB,
OTHOCSILIIMXCS K pas/IMuHbIM KjacCcaM HeOpraHW4YeCKUX COeJUHEHUM, TreHeThuyecKass CBsI3b
HeOpraHW4YeCKrX BelleCTB.

Knaccudukaius XuMHUecKUX peakLdid 1O pa3/MyHbIM TpU3HAKaM (M0 YMCAy U COCTaBy
YUacCTBYIOLMX B peakLjMM BeLlecTB, 10 TerioBoMy 3((deKTy, 10 U3MeHEeHHIO CTeleHeill OKUC/IeHUs
XMMUYECKUX 3/1eMEeHTOB, 110 00paTMMOCTH, 10 yyaCTHIO KaraausaTopa). DK30- U SHAOTepMUYecKue
peaki1, TepMOXUMHUYECKHe YPaBHEHUS.

[TonsiThe O CKOpOCTM XuMHueckod peakuuu. Ilonstve 06 ob6paTWMbIX M HeoOpaTHMBbIX
XUMUUYeCKUX peaklysx. [IoHATHe O rOMOreHHbIX U reTeporeHHbIX peakuusax. [loHsaTve o karanuse.
[ToHsATHE O XMMHUECKOM paBHOBeCHMM. DaKTOpbI, BAMSIOIME Ha CKOPOCTb XMMHYECKOM peakLuu U
T10JIO’KeHHe XUMHUYEeCKOr'0 paBHOBECHS.

OKHC/UTEe/TbHO-BOCCTAaHOBUTE/IbHBIE  peaKLWH,  3JeKTPOHHBIM  0amaHC  OKHMCIUTE/NBHO-
BOCCTaHOBUTE/IbHOM peakiuu. CocTaB/ieHre ypaBHEHUN OKUC/IUTEebHO-BOCCTAHOBUTE/IBHBIX peakKLii
C UCII0/Ib30BaHHEM MeTOo/ja 3/1eKTPOHHOro banaHca.

Teopusi 3/1€KTPOJIMTUUECKON AUCCOLMALIMU. OJIEKTPOJIUTBl W He3/IeKTpoyuThl. KaThoHsl,
aHUOHBL. MexaHM3M [UCCOLMALMU BelleCcTB C pas/IMYHbIMU BHJAMU XUMHUUeCKOW cBs3u. CrerneHb
auccoruanyu. CusbHble U cjlabble 371eKTPOUTHI.

Peakuiu MOHHOTO OOMeHa. YCJIOBHSI TIPOTeKaHWs peakLUii HMOHHOro oOOMeHa, IOJIHblE U
COKpalléHHble MOHHble ypaBHeHus peaklyid. CBOMCTBAa KHC/IOT, OCHOBaHWM M COJIed B CBeTe
nipe/icTaB/ieHni 00 3MeKTPOMTUYeCKOU Aucconyanyi. KauecTBeHHbIe peakijuv Ha MOHBI. [loHATHE O
TUJIPOJIM3e COJIeH.

Xumuueckuii 3kcnepumeHm:

O3HaKOMJIEHUE C MOJe/ISIMU KPUCTa/VINYeCKUX PeLITOK HeopraHM4eCKUX BellecTB — MeTasioB
U HemeTa/ulIOB (rpadura M anmasa), CAOXKHBIX BelLecTB (X/JIOpyja HaTpus), HCC/Ief0BaHUe
3aBUCUMOCTH CKOPOCTH XMMHYeCKON peakLjuM OT BO3ZelCTBUS pa3/IMuUHbIX (DAKTOPOB, UCC/Ie[0BaHUe
3J1eKTPONPOBOJHOCTH PacTBOPOB BeILleCTB, Mpoliecca AWCCOLMALMM KUCIOT, Lesiouel U cosieit
(BO3MOXKHO HCITI0/Ib30BaHUE BHZIEO MaTepUasoB), MPOBeJieHNe OMbITOB, WIIHOCTPUPYIOLUX MPU3HAKU
NpOTeKaHUsI Peakiii MOHHOTO oOMeHa (0Opa3oBaHMe 0Ca/iKa, BblielieHHe ra3a, oOpa3oBaHKe BOJbI),
OMBITOB, W/UIIOCTPUPYIOLUX IIPUMephbl OKWC/IUTE/TbHO-BOCCTAHOBUTE/BHBIX peakluud (ropeHue,



peakLy pas/ioKeHus, COeJUHeHUs), pacrio3HaBaHWe HeOpraHWYecKuX BelecTB C TOMOLbIO
KauyeCTBEHHbIX peakLvii Ha MOHBI, pellleHHe SKCIlepUMeHTa/IbHBIX 3a/ay.

HemeTannbl U X cOeJUHEHUSA

OOmmasi XxapakTepyucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHHs] aTOMOB, XapaKTepHble CTereHH
okuciaeHus. CTpoeHue M (U3MUeCKHe CBOMCTBa TMPOCTHIX BeIeCTB — Taj0reHoB. XHWMHYecKue
CBOMCTBA Ha TMpuMepe XJopa (B3aUMOJEWCTBHME C MeTa/ylaMM, HeMeTa/ulaMH, Lije/louaMHu).
XnopoBogopo/. CornsiHasi KUC/I0Ta, XUMUUeCcKre CBOMCTBA, MoJiyueHue, mpuMeHeHue. [leiicTBre Xopa
Y XJIOPOBO/IOPO/Ia Ha OPraHu3M uesioBeKa. BakHelliliie XJI0pybl U UX HaX0XK/eHe B TIPHUpPOJe.

OOwjasi  xapakTepucTHKa 37emMeHTOB  VIA-rpymnmbl. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTelleH! oKucieHus. CTpoeHue U (pm3nyecKre CBOKWCTBA MPOCTHIX BelleCTB — KUC/I0Po/a
U cepbl. AJIJIOTPONHbIE MOAWMGUKALMM KHUCIOpPOJAa U Cepbl. XUMHUeCKUe CBOMCTBA Cephbl.
CepoBoji0poJ;, CTpOeHue, (hr3nyeckre U XUMUUYeckre cBolicTBa. OKCHZBI Cepbl Kak IpeJCcTaBUTeNd
KUACJIOTHBIX OKCHJoB. CepHasi KHC/I0Ta, (Gu3Mueckre W XWMHUecKre CBOWCTBAa (00ujue Kak
npe/iCTaBUTessl Kjaacca KUCAOT U crneldduyeckre). XUMUUeCKHWe peakLdH, Jie)kallde B OCHOBe
TIPOMBILIJIEHHOTO Cr1I0co0a roJiyueHust CepHOUM KUCIO0ThL. [IprMeHeHre cepHOl KUCIOThI. CoMu cepHOM
KHC/IOThI, KaueCTBeHHasi peakiusi Ha Cy/abdaT-uoH. HaxoxieHue cepbl U eé coelMHEHUN B TIPUPOJE.
XUMHUUeCcKoe 3arpsi3HeHHe OKpYJKalollled Cpefibl COeJUHEHUSIMM Cepbl (KUC/IOTHbIE JOXK[H,
3arpsi3HeHue BO37lyXa U BOJJ0EMOB), CTIOCOOBI ero MpeJoTBpallieH s.

OOmiasi xapakTepuCTHKa 3/eMeHTOB VA-rpynmbl. OcoOeHHOCTH  CTpPOeHUsi aTOMOB,
XapaKTepHble CTeleHW OKWC/IeHusl. A30T, paclipocTpaHeHWe B MpUpofe, (u3nueckue U XUMUUeCKHe
cBolictBa. KpyroBopoT a3ora B mnpupoje. AMMHaK, ero ¢usnyeckrue M XUMHUUECKUe CBOMICTBa,
nojiyyeHve U npuMeHeHue. Coyii aMMOHMS, UX (U3MUeCKre U XUMUYecKde CBOWMCTBA, MpUMeHeHue.
KauecTBeHHasi peakijusi Ha WOHbI aMMOHMs. A30THasi KUCJIOTa, e& TmosiyueHUe, (u3Uyeckue U
XUMUYeckre CBoiicTBa (oOmMe Kak TIpeACTaBUTeNsi Kjacca KHUCAOT U creluduyeckue).
Wcronb30BaHMe HUTPATOB M COJell aMMOHHSI B KaueCTBe MUHepasbHbIX yA00peHMH. XuMryeckoe
3arpsi3HeHUe OKpY’Karollleld cpe/ibl COeJIMHEHUSMU a30Ta (KUC/IOTHbIE [I0XKIH, 3arpsi3HEHHe BO3[yXa,
noyBbl ¥ BOZ0EMOB). Pocdop, annoTpornHele Mogubukauuu docdopa, pusnueckre U XMMHAYeCKHe
cBorictBa. Okcup docdopa (V) u dochopHas Kuciora, Gusnueckue U XUMHUYeCKHe CBOWCTBA,
noyueHue. Vicnonb3oBaHue GocdaToB B KaueCcTBe MUHEPAIbHBIX Y00peHUH.

OOmiasi xapakTepuctuka 37eMeHTOB [VA-rpymmel. OcoOeHHOCTH CTPOeHHsi aTOMOB,
XapaKTepHble CTeTlleHW OKHWCJ/IeHUsl. YTJ/epo/i, a/UIOTPOIHble MOAW(UKALMK, pacrpoCcTpaHeHue B
npupojie, (du3MUecKrue U XUMHUeCKHe CBOWCTBa. Ajcopbiums. KpyroBopoT yriepozsa B TpuUpo/e.
Okcuzpl yriepofa, UX (pu3dyeckrhe U XMMHUYeCKHMe CBOMCTBA, [elCTBUME Ha >KUBble OpPraHU3MBbI,
TofyueHre M TIpUMeHeHHe. JKOJIOTMYecKre TpobsieMbl, CBsi3aHHble € OKcuzoMm yriepoga (IV),
ryrnoTesa riao6anbHOTrO TIOTeN/IeHUsT KIMMaTa, ITapHUKOBBIHN 3¢ (deKT. YTo/bHas KUCI0Ta U eé COJH, UX
¢usryeckre M XMMHUYeCKHWe CBOMCTBA, IOJyueHHWe U TpUMeHeHHe. KauecTBeHHasi peakiusi Ha
KapOoHaT-MoHbI. Vcronb30BaHe KapOOHATOB B OBITY, MeAWIMHE, MPOMBILUIEHHOCTH U CeTbCKOM
XO3SIMCTBeE.

[TepBoHauasibHBIE MOHATHSL 00 OpraHUUeCKUX BeleCTBaX Kak O COelMHEHUsIX yriepoja (MeTaH,
3TaH, JTW/IeH, aleTWIeH, J5TaHO/, TIJIMLEePHH, YKCyCHas KucioTta). [IpupojHble HCTOYHUKU
yTJIeBO/IOPOZIOB (yroJib, TIPUPOHBIA a3, He(Th), TTPOAYKThl UX TepepaboTku (0eH3WH), WX pOJib B
ObITY ¥ MPOMBIIIZIEHHOCTU. [ToHATHE 0 61O/IOrMUeCcKH BaXKHBIX BellleCTBax: )KUpax, Oeskax, yriaeBojax
— U WX pOAM B >KM3HM yYesioBeKa. MarepuanbHOe eJUHCTBO OpraHMUeCKMX M HeOpraHh4yeCKUx
COeIMHEeHUM.

KpemHuuii, ero ¢ur3nueckre U XUMUYeCcKle CBOWCTBA, MosiyueHue U npuMeHeHue. CoejuHeHNUs
KpeMHusi B mipupoge. O6mue mpeacraBieHus o6 okcuge KpemHusi (IV) u KpeMHHEBOUW KHUC/IOTe.
CuMKarthel, X UCIOJb30BaHKe B OBITY, B POMBIIIEHHOCTU. Ba)kHellllie CTpOUTe/TbHbIe MaTepUaJbl:



KepaMHKa, CTeK/I0, ILleMeHT, 0eToH, >keje300eToH. IIpobGsembl 6e30MacHOr0 WCIOIB30BAaHUS
CTPOUTEJIbHBIX MaTeprasoB B TTOBCEIHEBHOM >KHU3HU.

XumuuecKuti 3kcnepumeHm:

u3yueHre 0Opa3Ij0B HEOpPraHWUeCKWX BeIeCTB, CBONCTB COJITHOW KHC/IOTHI, TIPOBeJieHHe
KaueCTBeHHBIX peaKLUWi Ha XJIOPUJ-UOHbI U HabO/rO/leHWe TIPU3HAKOB WX TPOTEKAHUs, OIbITHI,
oTpaawomye (usnueckue M XUMHUYECKHe CBOWCTBA TaJloTeHOB U MX COeIMHEHWH (BO3MOKHO
WCII0/Ib30BaHUE BHZIEOMAaTepHasioB), O3HAaKOMJeHHe C o0pasljamMyd XJIOpUZOB (TajloreHH/0B),
O3HakKomyieHMe ¢ obpa3lamMu cepbl U €€ CcoeJUHEHUsIMM  (BO3MOXHO  MCII0/Ib30BaHUe
BUJleOMaTepuaoB),  HabsroZieHWe  ripoijecca  oOyr/iMBaHUs — caxapa  T0J  JelcTBHeM
KOHLIEHTPUPOBAaHHOW CepHOW KHCJIOThI, W3yueHWe XUMHUYeCKUX CBOMCTB pa3baBleHHOW CepHOU
KWC/IOThI, TIPOBeJleHNe KaueCTBeHHOW peaklMd Ha CyibhaT-uoH U HabO/rofieHHWe TIpU3HakKa eé
MpOTeKaHusl, O3HaKOMJieHWe C (U3NYeCKUMHU CBOMCTBaMU a3oTa, ¢ocdopa U UX COeJUHEHUU
(BO3MOXKHO HCII0/Ib30BaHME BH/IeOMaTepUasnoB), oOpa3taMu a3oTHBIX M (ocHOpHBIX yAOOpeHuid,
nojyyeHve, cobupaHue, pacrio3HaBaHUe U M3yueHue CBOWCTB aMMHaka, NpOBe/leHHe KaueCTBEeHHbIX
peakivii Ha MOH aMMOHUsI U (ocdaT-uoH U HU3ydyeHHe TIPU3HAKOB WX MPOTeKaHUsi, B3auMo/ielcTBre
KOHLIEHTPMPOBAaHHOW a30THOM KHUCJIOTHI C MeZbi0 (BO3MOKHO HCIIO/Ib30BaHHE BHeOMaTepuasoB),
v3yueHHe MoOJiesield KpUCTa/VIMueCKUX peléTok anmasa, rpaduta, dysiepeHa, O3HaKOMJieHHEe C
TPOIIecCCOM  a/icOpOLIMM  PACTBOPEHHBIX  BEIL[ECTB AKTMUBUPOBAHHBIM YIJIEM U YCTPONCTBOM
NPOTHUBOTa3a, IoJyueHre, coOupaHue, pacro3HaBaHWe W HW3yueHHe CBOWCTB YIJIEKHCIOTO rasa,
TIPOBe/IeHHe KaueCTBEHHBIX peaklUii Ha KapOOHAT W CUIMKAT-MOHbI W HW3yueHHe TPU3HAKOB HX
NPOTEeKaHHsl, O3HAKOM/IEHWe C  TPOAYKLMel  CHAIMKAaTHOM  TPOMBILUIEHHOCTH,  pelleHue
9KCMepUMeHTabHbBIX 3a/lau 10 TeMe «BakHeliIie HeMeTaslibl U UX COeJUHEHUSI».

Merta/ibl M X COeJUHEHHS

OO011ast XapakTepUCTHUKa XMUMHUUeCKHUX 37IeMEeHTOB — MeTaslyIoOB Ha OCHOBaHUU WX TIOJIOKEeHUS B
[Teproanueckoi cucteMe XUMUueckux semeHToB 1. V. MeH iesieeBa U cTpoeHusi aToMOB. CTpoeHuUe
MeTalJIoB. MeTaniMueckasi CBA3b U MeTa/lJinueckasi KpUCcTa/uinueckasl peliéTka. J/1eKTPOXUMUYeCKUil
psi HampspKeHWM MeTanioB. Pu3nyeckre W XUMHUUECKHEe CBOWCTBA MeTaiioB. OOIue CrocoOs
To/TyueHUst MeTa/iioB. [ToHATHEe 0 KOPPO3WUH METaJVIOB, OCHOBHBIE CITOCOOBI 3all[UTHI UX OT KOPPO3UH.
CniaBbl (CTastb, YyTYH, JIOPATIOMUAHMMA, OPOH3a) ¥ X IPUMeHeHre B OBITY ¥ MTPOMBILUIEHHOCTH.

[IenouHble MeTasuibl: MonoKeHUe B Ilepuofuueckoil cucreMe XMMHUYeCKUX 3ieMmeHToB /1. W.
MeH/jesieeBa, CTpOeHHE WX aTOMOB, Haxox/eHHe B rpupoje. du3snueckre U XUMHUYeCKUe CBOMCTBA
(Ha mpumepe Hatpusi U Kanusi). OKCH/IbI U THAPOKCH/BI HaTpUs U Kanusi. [IprMeHeHMe I11e/I0YHbIX
MeTaJIJIOB U UX COeUHEHHH.

[IenoyHO3eMe/ibHbIE MeTas/ibl MarHUM W KasbLUi: mMosiokeHue B Ileproaunueckoil cucreme
xumuueckux snemeHToB [I. V. MeHgeneeBa, CTpoeHHe WX aTOMOB, HaXOXJeHWe B IIPUPOJE.
dusmyeckre U XMMUUeCKHe CBOMCTBA MarHus W Kasblivsl. BakHellilive coefiuHeHUst KanbLus (OKCHU,
TUJIPOKCH/I, COU). JKECTKOCTD BO/IbI M CITOCOOBI €€ yCTpaHEHHUS.

Amomunuii: nonoxeHue B Ilepuozuueckod cucTeMe XUMHUecKux 3semeHToB [, W.
MeH/iesieeBa, CTpOeHMe aTOMa, HaxoX/eHWe B Tipupofe. dusnueckue W XUMHUYeCKHe CBOWCTBA
anmoMuHusi. AMoTepHbIe CBOMCTBA OKCHU/IA U TUJPOKCH/IA a/TFOMUHMUSL.

Kene3o: nonoxkeHue B Ileproguueckoit cucteMe XUMUUecKux 3jeMeHToB [I. V1. MeHzeneeBa,
CTpPOeHWe aTOMa, HaXxoXkJeHue B rpupoje. dusnueckre U XMMUYeCKUe CBOMCTBa kerne3a. OKCUJBI,
ruzipokcu bl U conu xxese3sa (I1) u »kenesa (III), ux cocras, CBOMCTBA U TO/TyueHue.

Xumuueckuii 5kcnepumeHm:

O3HaKOMJ/IeHHe C o0pasljaMyd MeTalyIoB M CIUIaBOB, MX (M3MUECKMMH CBOMCTBAaMM, M3y4yeHHe
pe3y/IbTaTOB KOPPO3WM MeTa/uioB (BO3MOKHO WCIIO/Ib30BaHWe BH/|eOMaTeprasioB), 0COOeHHOCTel
B3aMMO/IeMCTBUSI OKCHUJiA KaJIbLIUsI M HAaTpUsl C BOZIOM (BO3MOXKHO MCII0/Ib30BaHUe BH/leOMaTepuasos),
WCCieloBaHUe CBOMCTB JKECTKOW BOJIbI, TpOLlecca TOpeHusi »Keje3a B KHUCI0poZie (BO3MOKHO



VICTI0/Ib30BaHMe BUJEOMaTepyasaoB), TNPU3HAKOB TMPOTEKaHWs] KauyeCTBEHHBbIX peaklUuii Ha HOHBI:
MarHusl, KabL¥s, aJFOMUHUS, [IUHKa, >kene3a (I1) u »kenesa (II1), meau (II), HabsroeHMe ¥ omMCaHMe
TIPOL[eCCOB OKpAIlIMBaHUs TJIaMeHW MOHAMU HATpUsl, Kalus U KajiblLiys (BO3MOXXHO MCIIOJb30BaHUe
BH/leOMaTepUasaoB), HcCciefoBaHUe aM(OTepHbIX CBOMCTB THUAPOKCHA aJlOMHUHUSI M THUAPOKCH[A
LJMHKa, pelleHre SKCIiepUMeHTa/IbHBIX 3a/1ad 10 TeMe «Ba)kHelilre MeTasibl U UX COe/IMHeHUsI».

XuMHSA U OKpYXawlas cpeja

BemlectBa ¥ MaTepuasibl B TIOBCEJHEBHOM >KM3HU uesioBeKa. be3omacHoe WHCI0/b30BaHKe
BeIlleCTB U XMMUUYEeCKUX peakiuii B ObITy. [lepBasi TOMOILIb PU XMMUYECKUX 0KOTaX U OTPaBJIeHUSsIX.

XuMUYeckoe 3arpsisHeHHe OKpy’Karollell cpezbl (MpezesbHasi AOMyCTUMasi KOHLeHTpaLus
BelriecTs, fganee — [1/TK). Posb XMHY B pellieHUH 3KOJIOTMUeCKUX TIpob/ieM.

XumuuecKuti 3kcnepumeHm:

n3yueHre 00pa3IioB MaTepHasioB (CTEK/IO, CT/IaBbl METAJIIOB, TTOJIMMEPHBIE MaTePHaJIbl).

MesicnpedmemHble cessu

Peanu3ariusi MeXXnpeMeTHBIX CBsi3ell MpU M3yueHUH XMMHUM B 9 Kracce OCYILeCTBIISIeTCs uepes
WCTO/b30BaHHWe Kak OOIUX ecTeCTBeHHO-HAayUHbIX TIOHSATHM, TaK W TIOHSATUM, SIBJISIOLIUXCS
CUCTeMHBIMHU [I7IsI OT/Ie/IbHBIX IPeIMeTOB eCTeCTBeHHO-HAyYHOTO LIMKJIA.

OO61e ecTecTBeHHO-HAayuHble TIOHSITHS: HayuHbId (hakT, TMIOTe3a, 3aKOH, TEOpHs, aHallu3,
CHUHTe3, KaaccuuKalus, MepuoAuYHOCTb, Hab/MojeHre, SKCIIepUMEeHT, MOZieJTMpPOBaHNe, U3MepeHue,
MO/ie/ib, sIB/IeHUe, TapHUKOBBIN 3()(heKT, TeXHOIO0rHsl, MaTepyarbl.

du3nka: MaTepusi, aroM, 93JIeKTPOH, IIPDOTOH, HEWUTPOH, MOH, HYK/IWJ, W30TOIIBbI,
PaJ0aKTUBHOCTb, MOJIeKy/la, 3/1eKTPUUeCKUi 3apsii, MPOBO/JHUKY, MOJYTIPOBO/JHUKY, AU3EKTPUKH,
(doTO3eMEHT, BeLeCTBO, Telo, O00bEM, arperaTHOe COCTOsSIHHME BelleCcTBa, ra3, pacTBOp,
PacTBOPHMMOCTh, KPUCTa/l/IMuecKasi pelléTka, CriaBbl, (pr3ruyeckre BeJTMUMHbBI, eWHULbI U3MepeHus,
KOCMUYeCKoe TIPOCTPAHCTBO, T/IaHeThl, 3Bé3/1bl, CoJHIIe.

buonorusi: ¢doTtocuHTe3, aAbixaHwe, Ouocdepa, 3KocUCTeMa, MHUHepa/ibHble YA0OpeHwUs,
MHUKPO3/IeEMEHTbI, MAKPO3JIEMEHThI, TTUTaTe/IbHbIe Bell|eCTBa.

leorpadus: atmocdepa, ruzppochepa, MHUHepaibl, TOpHble TIOPOJbI, I0JIe3HbIE HCKOMaeMble,
TOTI/IMBO, BOJJHbIE PECYPChI



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:

camocmosimenbHO 3a0yMbléamb, NAAHUPOBAMb U 8bINO/MHAMb y4ebHoe uccaedo8aHue, y4ebHbill u
coyuabHblli Npoexkm;

ucnonb308amb 002a0Ky, 03apeHue, UHMyuyuro;

ucnonb308amb HeKomopble Memoobl NOJyYeHUsl 3HAHUl, XapakmepHble 0/ COYUAAbHbIX U
uCmMopuyecKux HayK: aHKemupogaHue, MoOeaupo8aHue, NOUCK UCMopuyuecKux obpasyos;
uCnonb308amb  HeKOmMopble  npuembl  XyOOXCECMBEHHO20 NO3HAHUA  MUpa:  Yea0CmHoe
omobpadiceHue Mupa, 0b6pazHOCMb, XYOOXHCECmMBeHHbIU 6bIMbiCe], Op2aHU4ecKoe eOUHCMEO
obwje20, ocobeHHo20 (MUNUYHO20) U eOUHUYHO20, OPURUHA/ILHOCMb;

ye/neHanpasneHHo U OCO3HAHHO pas3eu8amb C80U KOMMYHUKAMUBHble CnocobHOoCcmu, oceausamsb
HO8ble 513bIK08ble Cpeocmaa;

0C03HABAMb CBOK OMBEMCMEEHHOCMb 3d O0O0CMOB8EPHOCMb NO/YYEHHbIX 3HAHUL, 3d Kauecmeo
8bINO/IHEHHO20 NpoeKmd.



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 67

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
n/n HAara Tema ypoka 3a/laHue
01.09 [Tepuoanueckuii 3akoH. [Tepuoanueckas
1. CUCTeMa XUMUYeCKux 3y1emMeHToB [. U. 82,3
MenpeneeBa
02.09 3aKOHOMEpPHOCTH B M3MeHEeHNY CBOUCTB
2. XUMHUYECKUX 3JIeMEHTOB IePBbIX TPEX I1epro/i0B 51
08.09 Knaccudukarysi 1 HoMeHK/aTypa
3 HeOpraHUueCcKHX BelllecTB 341
09.09 Buibl XUMHUUeCKOM CBSI3U M TUTTbI
4. . YuuTh 110 TeTpau
KPUCTa/UTMUeCKUX PelIéToK
15.09 KonTtposibHasi padora Nel o Teme
5. «[ToBTOpEHue u yriybeHre 3HaHUM OCHOBHBIX 3ajlaHue B TeTpaau
pasziesioB Kypca 8 kjacca»
16.09 Krnaccudukarys XuMUuecKux peakiyii mo
6 Pa3UUHBIM [TPU3HaKaM 338
22.09 [TonaTre 0 CKOPOCTH XUMUUYECKOMN peakLvH.
7. IToHsATME O TOMOTeHHBIX U FeTepPOreHHbIX 838
peaxLusx
23.09 [TonsiTHe 0 XMMHUUECKOM paBHOBeCUU. PaKTOPBI,
8. BJIMSIFOLLIME HA CKOPOCTh XUMHUUECKOW peakLiu U 85

IMOJIOKeHHe XMMHWYECKOI'0 paBHOBeCHA

9. 29.09 OKUC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE PeaKLiy 840
10. 30.09 Teopus 3/1€KTPOIUTAUUECKON AUCCOLIUALIUMN. §39
CusnbHble U cyiabble 371eKTPOUTEI
11. 06.10 VoHHbIe ypaBHeHUs peakLui §39
07.10 XrMHUUeCKre CBOMCTBA KUCJIOT U OCHOBaHUH B
12. CBeTe TIpeZiCTaB/IeHNH 00 37IeKTPOTMTUYECKOH 8§42
JUCCOLaliun
13.10 XuMuHyeckue CBOMCTBA COJiell B CBeTe
13. TIpe/ICTaB/IeHnid 00 37IeKTPOTUTUUYECKON 8§42
JUCCoLaluu
14. 14.10 [ToHsiTHe O TUAPOJIK3e Comeit YuuTs 110 TeTpagu
15. 20.10 O06o006111eHMe ¥ cUCTeMaTH3al[|sl 3HaHUH [ToBT. §1-5
1. 21.10 IlpakTHueckasi padora Ne 1. «PereHue [Tos. §38-42

SKCIIEDUMEHTAJIBHBIX 3adu»

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




XuMHuecKre peakijiy B PaCTBOpax»

18.

11.11

OO6masi XxapakKTepyCTHKA I'ajIoreHoB.
XUMHJecKre CBOWCTBA Ha MIpHUMepe XJiopa

822

19.

17.11

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.

24.11

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.

01.12

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.

08.12

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.

15.12

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.

22.12

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.

29.12
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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 peuu [l0K/1aurKa 1-2
=
MakcumasibHOe KOJIH4eCcTBO 0a/i1o0B 10
MakcuMaJ/ibHOe KOJTHYeCTBO 0a/I/I0B 10 BCeM KPHTEPHAM 35
IlepeBop 0a//IOB B OLIEHKY
85% 0T MakCUMaJIbHOW CyMMBI 0asioB, 35-30 6amIoB — «5»
70-85 %, 29-25 6anoB — «4»
50-70 %, 23-17 6a110B — «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
"Hr; 1.2 [TpuBefeHb HEAOCTAaTOUHO yOeAWTeNbHBIE [0OKa3aTebCTBa 1-2
o 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 MakCMMaJIbHOW CyMMBI 0asiioB, 20-17 6amioB — «5»

70-85 %, 16-14 6an1oB — «4»

50-70 %, 13-10 6an10B — «3»

0-49 % - «2»
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